
Cannella et al. 
https://doi.org/10.1007/s00330-024-10606-w

INVITED REVIEW

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

ESR Essentials: diagnosis of hepatocellular 
carcinoma—practice recommendations 
by ESGAR​
Roberto Cannella1*   , Marc Zins2 and Giuseppe Brancatelli1 

Abstract  Hepatocellular carcinoma (HCC) is the most common primary hepatic malignancy and a leading cause 
of cancer related death worldwide. Current guidelines for the noninvasive diagnosis of HCC are provided by the Euro-
pean Association for the Study of the Liver (EASL), the American Association for the Study of Liver Diseases (AASLD) 
which endorsed the Liver Imaging Reporting and Data System (LI-RADS) algorithm, the Korean Liver Cancer Associ-
ation-National Cancer Center (KLCA-NCC), and the Asian-Pacific Association for the Study of the Liver (APASL). These 
allow the diagnosis of HCC in high-risk patients in the presence of typical imaging features on contrast-enhanced 
CT, MRI, or contrast-enhanced ultrasound. Size, non-rim arterial phase hyperenhancement, non-peripheral washout, 
enhancing capsule, and growth are major imaging features and they should be combined for the diagnosis of HCC. 
This article provides concise and relevant practice recommendations aimed at general radiologist audience, summa-
rizing the best practice and informing on the essential imaging criteria for the diagnosis of HCC, while also discussing 
the high-risk population criteria, imaging modalities, and imaging features according to the current guidelines.
Key Points 
• Noninvasive diagnosis of hepatocellular carcinoma (HCC) can be provided only in patients at high risk.

• Contrast-enhanced CT or MRI are the first-line imaging exams for the diagnosis of HCC.

• Major imaging features should be combined to provide the diagnosis of definitive HCC.
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Key recommendations
• Noninvasive diagnosis of hepatocellular carcinoma 

(HCC) can be provided only in patients at high risk, 
including patients with cirrhosis, chronic viral hepatitis 
B, and current or prior HCC history (level of evidence: 
moderate).

• Contrast-enhanced CT or MRI are the recom-
mended imaging exams for the diagnosis of HCC 
(level of evidence: high). The choice of the imag-
ing exams and type of contrast agent should consider 
the availability, expertise, and patient characteristics. 
Contrast-enhanced ultrasound can be considered a 
problem-solving technique in experienced centers 
(level of evidence: moderate).

• The key imaging criteria for the diagnosis of HCC 
are size, non-rim arterial phase hyperenhancement, 
non-peripheral washout, enhancing capsule, and 
threshold growth (level of evidence: high). Hepatobil-
iary phase hypointensity can increase the sensitivity for 
the diagnosis of HCC, but it reduces the specificity as 
several non-HCC lesions can demonstrate hepatobil-
iary phase hypointensity (level of evidence: moderate). 
Lesions with targetoid appearance are not typical for 
HCC, and the diagnosis of non-HCC malignancy should 
be considered (level of evidence: high).

Introduction
Liver cancer is the third most common cause of can-
cer-related death worldwide [1]. Hepatocellular car-
cinoma (HCC) is the most common primary liver 
carcinoma, accounting for 75% of all primary liver 
malignancies [2]. Up to 90% of HCCs are diagnosed 
in patients with cirrhosis or chronic liver disease 
with the main risk factors being chronic hepatitis B, 
chronic hepatitis C, nonalcoholic fatty liver disease, 
and alcohol abuse [3].

The diagnosis of HCC can be obtained noninvasively 
without the need of histopathological confirmation 
in presence of typical imaging features on contrast-
enhanced CT (CECT), MRI, or contrast-enhanced 
ultrasound (CEUS) in patients at high risk (Fig.  1). 
Several international guidelines are available for the 
diagnosis of HCC, including the European Association 
for the Study of the Liver (EASL) [3], the American 
Association for the Study of Liver Diseases (AASLD) 
which endorsed the Liver Imaging Reporting and Data 
System (LI-RADS) algorithm [4–6], the Korean Liver 
Cancer Association-National Cancer Center (KLCA-
NCC) [7], and the Asian-Pacific Association for the 
Study of the Liver (APASL) [8] guidelines. These 
guidelines provide a combination of different imaging 

Fig. 1  Diagnostic approach of focal liver lesions in high-risk patients
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criteria for the diagnosis of HCC (Table  1) reflecting 
the geographical differences in HCC risk factors, avail-
ability of diagnostic modalities or contrast agents, and 
treatment strategies.

As a part of the “ESR Essentials” series, this article pro-
vides a concise and relevant practice recommendations 
aimed at general radiologist audience in order to sum-
marize the best practice and to inform on the essential 
imaging criteria for the diagnosis of HCC.

High‑risk patients
Noninvasive diagnostic criteria for the diagnosis of 
HCC can be applied only in patients with high risk fac-
tors in order to maintain a high specificity for the HCC 
diagnosis. Criteria for defining high-risk patients vary 
in HCC guidelines due to the different epidemiology 
and incidence of HCC worldwide. According to EASL 
guidelines, noninvasive criteria for HCC diagnosis 
can be applied only to patients with cirrhosis, while 
the HCC diagnosis in noncirrhotic patients should be 
confirmed by histopathology [3]. The LI-RADS defines 
high-risk patients if having cirrhosis, chronic viral 
hepatitis B (even in absence of cirrhosis), and current 
or prior HCC history, including adult liver transplant 
candidates and recipients. LI-RADS criteria cannot be 
applied to patients with cirrhosis secondary to congen-
ital hepatic fibrosis and vascular liver disorders (e.g., 
Budd-Chiari syndrome, chronic portal vein occlusion), 
or patients younger than 18 years old [6]. Patients with 
chronic hepatitis B and chronic hepatitis C are consid-
ered at high risk of HCC, even in absence of cirrhosis, 
according to the KLCA-NCC and APASL guidelines [7, 
8]. Currently, there is insufficient data on the perfor-
mance of noninvasive imaging criteria for HCC diag-
nosis in noncirrhotic patients with nonalcoholic fatty 
liver disease, which cannot be included in the high-risk 
population when being noncirrhotic.

In patients without the above-defined risk factors, 
the combination of the typical imaging features of HCC 
(arterial phase hyperenhancement and washout on por-
tal venous or delayed phases) can be observed in other 
hepatic lesions such as hypervascular metastases or 
some hepatocellular adenoma subtypes. Therefore, the 
HCC diagnosis in patients not meeting the high-risk 
population criteria should be confirmed by histopatho-
logical analysis.

Diagnostic imaging modalities
Ultrasound is the recommended imaging exam for HCC 
surveillance in high-risk patients due to its cost-effective-
ness and repeatability, but it is operator-dependent, can 

be limited by several patient-related factors such as obe-
sity and ascites, and has limited sensitivity for the detec-
tion of small lesions [9]. Either multiphasic CECT or MRI 
can be performed for lesion characterization. MRI can 
be acquired with extracellular or hepatobiliary contrast 
agents, and it should be the preferred imaging modality 
for HCC diagnosis due to its higher contrast resolution 
and sensitivity for the detection of small HCC. Recent 
meta-analysis demonstrated that CT and MRI have simi-
lar specificity for the diagnosis of HCC (both above 90% 
in high-risk patients), but MRI provides a higher sensi-
tivity compared to CT (61–82% vs 48–66%) [10, 11]. 
However, the choice of the diagnostic exam and contrast 
agent should take into account the local availability, radi-
ologist expertise, and patient characteristics including 
contraindications to specific modality (for example, radi-
ation exposure in young patients with chronic liver dis-
ease for CT, incompatible devices, claustrophobia caused 
by MRI) or contrast agent. Recent intraindividual stud-
ies comparing gadolinium-based contrast agents demon-
strated higher diagnostic performances of MRI acquired 
with extracellular contrast agents compared to the MRI 
acquired with gadoxetate disodium according to current 
LI-RADS and EASL criteria for the noninvasive diagnosis 
of HCC [12–14].

CEUS can be adopted as a problem-solving technique 
in patients with inconclusive multiphasic cross-sectional 
imaging in experienced centers. CEUS has the advan-
tage to provide higher temporal resolution compared to 
cross-sectional exams with the possibility to evaluate the 
entire arterial phase. However, CEUS can evaluate single 
lesion and it has limitations related to operator experi-
ence, patient factors, and deep tumor location.

Adequate imaging technique is crucial for the diagno-
sis of HCC. CECT should be acquired with multi-detec-
tor row scanners, including at least the late hepatic 
arterial phase acquired with the bolus tracking meth-
ods at about 35–45 s after the contrast agent injection, 
portal venous (60–75 s), and delayed (3–5 min) phases 
after the intravenous injection of iodinate contrast 
agent at the 3–5  ml/s injection rate [15]. MRI exams 
should be acquired with 1.5-T or higher field scan-
ners, equipped with a phased-array multichannel sur-
face coil and include at least the following sequences: 
T2-weighted images with and without fat saturation, 
T1-weighted in-phase and opposed-phase images, 
diffusion-weighted imaging with at least one acquisi-
tion with b-value of 400–800 s/mm2, pre-contrast and 
post-contrast 3D T1-weighted images on late hepatic 
arterial phase acquired with bolus detection technique, 
portal venous, delayed (2–5  min with extracellular 
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contrast agents or gadobenate dimeglumine), or tran-
sitional (with gadoxetate disodium) phases [16]. Hepa-
tobiliary phase images should be acquired at 20  min 
after the administration of gadodexate disodium and at 
1–3 h after the administration of gadobenate dimeglu-
mine. Slice thickness of 5 mm or less is recommended 
for dynamic imaging [15].

Imaging features
Size
Size of malignant hepatocellular nodules progressively 
increases during the hepatocarcinogenesis process. Cur-
rent clinical guidelines differ in the adoption of the size-
based pathway or the non-size-based pathway. In the 
EASL, LI-RADS, and KLCA-NCC, a diameter equal or 
larger than 10 mm is required for the diagnosis of defini-
tive HCC, while in the APASL guideline HCC can be 
noninvasively diagnosed in any tumor size in presence 
of typical imaging features [3, 6–8]. Size affects the clini-
cal staging and treatment recommendations in patients 
with HCC. Solitary HCCs measuring ≤ 2 cm are consid-
ered very early stage in the Barcelona Clinic Liver Cancer 
(BCLC) system and resection or ablation is the recom-
mended treatment [3].

Lesion size is defined as the largest diameter measured 
from the outer edge to the outer edge on the longest axis, 
including the capsule if present. Size should be measured 
in the phase or sequence in which the lesion is better 
demarcated. Arterial phase and diffusion-weighted imag-
ing should be avoided when the lesion can be measured 
in other phases, as peritumoral perfusion alteration and 
lower resolution can impact the size measurement.

Arterial phase hyperenhancement
Arterial phase hyperenhancement (APHE) is an imaging 
feature strongly associated with the diagnosis of HCC 
and all the guidelines concord that it is necessary to reach 
the diagnosis of HCC on imaging [17]. APHE is defined 
by the unequivocal hypervascularity on the late hepatic 
arterial phase compared to the background liver paren-
chyma (Fig. 2) [6]. This imaging feature is the expression 
of the progressive neoangiogenesis occurring in the HCC 
hepatocarcinogenesis process, in which the normal por-
tal venous supply is replaced by the development of intra-
tumoral impaired arteries. It is important to note that an 
optimal late hepatic arterial phase should be acquired, in 
which the contrast has reached the portal vein but not the 
hepatic veins. APHE may be missed if the arterial phase 
is acquired too early (the portal vein is not yet enhanced) 
or too late (the hepatic veins are already enhanced). On 
MRI, subtraction images should be used to increase the 

sensitivity for the detection of APHE in lesions with 
hyperintensity on the pre-contrast T1-weighted images. 
Multi-arterial phase can improve the quality of adequate 
arterial phase and APHE detection rate compared to sin-
gle arterial phase.

It is important to differentiate non-rim APHE from rim 
APHE. Typical HCCs demonstrate non-rim APHE which 
is defined as increased enhancement compared to the 
background parenchyma, visualized in whole or part of 
the lesion but not at the periphery [6]. Non-rim APHE 
has a sensitivity of 65–85% for the diagnosis of HCC 
but a limited specificity of 57% as standalone feature 
[18, 19]. Up to 40% of HCC may lack APHE, more com-
monly in the very early HCCs or less differentiated HCCs 
[20]. Lesions other than HCC may demonstrate non-rim 
APHE in high-risk patients including dysplastic nodules, 
capillary hemangiomas, transient hepatic attenuation/
intensity differences (THADs/THIDs), and small intra-
hepatic cholangiocarcinomas. Therefore, non-rim APHE 
should be combined with other major features for the 
definitive diagnosis of HCC.

Rim APHE is characterized by an enhancement more 
prominent at the periphery of the lesion. Rim APHE is 
an imaging feature suggesting the diagnosis of a non-
HCC malignancy such as intrahepatic cholangiocarci-
noma, combined hepatocellular-cholangiocarcinoma, or 
occasionally metastasis, but it may also be observed in 
atypical HCCs [21]. When using the LI-RADS algorithm, 
lesions with targetoid appearance, including targetoid 
dynamic enhancement such as rim APHE, should be 
classified as LR-M and a histopathological diagnosis is 
often required for the definitive diagnosis [6].

Washout
Washout is defined as a temporal reduction of the den-
sity/signal intensity of the lesion in the extracellular 
post-arterial phases compared to the arterial phase, 
with the lesion being hypodense/hypointense compared 
to the background liver parenchyma [18]. This feature 
is attributed to the loss of portal venous supply in pro-
gressed HCC. Non-peripheral washout is a major fea-
ture associated with the diagnosis of HCC and it can be 
visualized in whole or part of the lesion, and it can be 
heterogeneous depending on the different tumoral com-
ponents [6, 17]. Non-peripheral washout has a sensitiv-
ity of 77% and a specificity of 74% for the diagnosis of 
HCC as standalone feature but it can also be observed 
in dysplastic nodules and other non-HCC malignancies 
in high-risk patients [19]. Peripheral washout, defined 
as washout more pronounced at the periphery of the 
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lesion, is an imaging feature associated with the diag-
nosis of non-HCC malignancies, and it may be used 
to categorize an observation as LR-M in the LI-RADS 
algorithm [6].

On CECT and MRI acquired with the administration 
of extracellular contrast agents or gadobenate dimeg-
lumine, all the guidelines are concordant that washout 
can be evaluated on either portal venous or delayed 
phases. About 30% of HCCs demonstrate washout dur-
ing the delayed phase only (Fig.  3); therefore, acquir-
ing a delayed phase is mandatory in the HCC imaging 
protocol [22]. Washout should  be evaluated on por-
tal venous phase only when MRI is acquired with the 
administration of gadoxetate disodium. The uptake of 

gadoxetate by non-tumoral hepatocytes starts at about 
90  s after contrast injection [18]. Images acquired at 
2–5 min (named as transitional phases) reflect a com-
bination of early hepatocyte uptake and extracellu-
lar contrast distribution. Several lesions other than 
HCC demonstrate hypointensity on transitional phase, 
including hemangiomas, dysplastic nodules, and non-
HCC malignancies, reducing the specificity for the 
diagnosis of HCC [23]. In the LI-RADS algorithm, 
transitional phase hypointensity is considered an ancil-
lary feature favoring malignancy [6], while the KLCA-
NCC guidelines allow the assessment of washout on 
transitional phase in lesions without marked T2 hyper-
intensity or targetoid appearances [7].

Fig. 2  A 75-year-old woman with cirrhosis and hepatocellular carcinoma. Contrast-enhanced CT shows a lesion isodense on pre-contrast (a), 
with non-rim arterial phase hyperenhancement (b, arrow), non-peripheral washout on portal venous (c) and delayed (d) phases. Enhancing capsule 
is also visible on the delayed phase
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Capsule
Pathological tumor capsule is a typical feature of 
progressed HCC, and it reflects the combination of 
peritumoral fibrous tissue, prominent sinusoid, and per-
ilesional compressed liver parenchyma. Tumor capsule 
is rarely observed in small or early HCCs as well as in 
poorly differentiated or infiltrative lesions. Two types 
of capsule appearance can be observed on imaging. 
The enhancing capsule is defined as a smooth border 

surrounding part of the whole lesion, more conspicu-
ous than fibrotic tissue in the liver parenchyma, appear-
ing as an enhancing rim in the portal venous, delayed, 
or transitional phases [6]. The enhancing capsule can be 
detected on imaging in about 50% of HCCs, being more 
frequently observed on MRI with extracellular contrast 
agents (Fig. 4) compared to CECT or MRI with gadoxe-
tate disodium, while it cannot be depicted on CEUS due 
to the use of purely intravascular contrast agents [24, 

Fig. 3  A 66-year-old woman with cirrhosis and hepatocellular carcinoma. Contrast-enhanced CT shows a lesion isodense on pre-contrast (a), 
with non-rim arterial phase hyperenhancement (b), isodense on portal venous phase (c) but with non-peripheral washout on delayed phase (d)
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25]. The enhancing capsule detected on imaging pro-
vides a sensitivity of 52% and a specificity of 90% for the 
diagnosis of HCC [19].

The non-enhancing capsule is another subtype of the cap-
sule appearance that can be identified as a non-enhancing 

peripheral rim on pre-contrast and T2-weighted sequences, 
or a hypointense rim on the hepatobiliary phase.

The enhancing capsule is considered a major feature 
for the diagnosis of HCC only in the CT/MRI LI-RADS 
v2018 algorithm, while the non-enhancing capsule is 

Fig. 4  A 66-year-old man with cirrhosis and hepatocellular carcinoma. MRI acquired after the administration of extracellular contrast agent 
shows a 20-mm lesion with hypointensity on pre-contrast image (a), non-rim arterial phase hyperenhancement (b), non-peripheral washout 
and enhancing capsule on portal venous (c) and delayed (d, arrow) phases
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included in the ancillary features favoring malignancy, 
HCC in particular [6]. Enhancing and non-enhancing 
capsule are included in the ancillary features favoring the 
diagnosis of HCC in particular in the KLCA-NCC guide-
line [7].

Growth
Tumor growth is an imaging feature suggesting malig-
nancy related to the progressive cell duplication in the 
mass. The estimated median doubling time for HCC 
has been reported to be 178 days, but it can vary greatly 
according to the tumor size, histopathological grade, and 
vascular invasion [18]. Tumor growth is not a unique 
feature of HCC, and it can be observed in all malignant 
lesions and pre-malignant nodules. Therefore, this imag-
ing feature should be always considered in combination 
with other major features of HCC.

The LI-RADS v2018 algorithm considers threshold 
growth a major feature for the diagnosis of HCC, and it is 
defined as an unequivocal increase in size of a mass ≥ 50% 
in less than 6  months [6]. Unequivocal growth < 50%, 
growth in more than 6 months, or newly appearing lesion 
in any interval time, should be categorized as sub-thresh-
old growth, an ancillary feature favoring malignancy, not 
HCC in particular [6]. Importantly, growth should by 
applied only if a prior CT or MRI are available with suf-
ficient quality to measure the lesion, while it cannot be 
applied to prior ultrasound or CEUS exams. Tumor size 
should be compared in the images acquired in the same 
phase and plane.

Hepatobiliary phase hypointensity
Hepatobiliary phase hypointensity refers to an unequivo-
cal lower intensity in part or the whole lesion compared 
to the background liver parenchyma in the hepatobil-
iary phase acquired after the administration of gadox-
etate disodium or gadobenate dimeglumine (Fig. 5). The 
hepatobiliary phase hypointensity is related to the pro-
gressively reduced expression of the organic anion trans-
porting polypeptide (OATP) 1B3, which is responsible 
for the contrast agent uptake by the normal hepatocytes 
[26]. This imaging feature should be evaluated only if the 
hepatobiliary phase has an adequate quality, with hepatic 
vessels being definitely hypointense in comparison to the 
background liver parenchyma and with contrast agent 
being detected in the intrahepatic bile ducts [27]. In 
patients with suboptimal hepatobiliary phase due to poor 
liver function, the assessment of this feature is unreliable.

HCC demonstrates hepatobiliary phase hypointensity 
in about 90% of cases, while about 5–10% of HCCs are 
isointense or hyperintense on the hepatobiliary phase 
due to their higher OATP 1B3 expression [26]. Hepa-
tobiliary phase hypointensity increases the sensitivity 

for the diagnosis of HCC, particularly in lesions lacking 
washout on portal venous phase [28]. In patients at high 
risk of HCC, hypointense nodules on hepatobiliary phase 
without APHE have been proven to be progressed HCC, 
early HCC, or high-grade dysplastic nodule at pathol-
ogy in more than 90% of cases [29]. However, hepatobil-
iary phase hypointensity is not a specific feature of HCC 
and it can be observed in other benign lesions, such as 
hemangiomas, confluent fibrosis, some dysplastic nod-
ules, some perfusion alteration, and in non-HCC malig-
nancies. Using hepatobiliary phase as an alternative to 
washout leads to a significant decrease in specificity for 
the diagnosis of HCC [23, 29].

The hepatobiliary phase hypointensity is a major imag-
ing feature for the diagnosis of HCC according to the 
KLCA-NCC and APASL guidelines but it is included 
in the ancillary features favoring malignancy, not HCC 
in particular, in the LI-RADS v2018 algorithm [6–8]. A 
targetoid appearance on the hepatobiliary phase should 
suggest the diagnosis of non-HCC malignancy.

Macrovascular invasion
Advanced HCC may progress to macrovascular inva-
sion with malignant tumoral thrombosis in the portal 
vein or more rarely in the hepatic veins. Macrovascular 
invasion is a poor prognostic factor of HCC, associated 
with shorter survival, and it is a contraindication for 
liver transplantation [3]. Patients with advanced chronic 
liver disease may also develop non-tumoral portal vein 
thrombosis as a complication. The differential  diagno-
sis between benign and malignant portal vein thrombo-
sis is crucial for the management of patients with HCC. 
The most important imaging feature for the diagnosis 
of tumoral portal vein thrombosis is the visualization of 
unequivocally enhancing soft tissues in the vein (Fig. 6), 
providing a sensitivity of 64% and a specificity of 99.8% 
for the diagnosis of macrovascular invasion [30]. Other 
imaging features that may suggest the diagnosis of tumor 
in vein are the increased diameter of the portal vein, 
occluded vein with ill-defined margins, restricted diffu-
sion in the thrombus, and contiguity with a parenchy-
mal lesion [6]. Advanced HCCs may also present as an 
infiltrative mass characterized by the spread of multi-
ple ill-defined nodules in the liver parenchyma, reflect-
ing the diffuse infiltration of the liver parenchyma by 
tumoral nodules, often associated with the macrovascu-
lar invasion.

Macrovascular invasion is not exclusive to HCC, 
and it can be observed in other non-HCC malig-
nancies including combined hepatocellular-chol-
angiocarcinoma and occasionally in intrahepatic 
cholangiocarcinoma. LI-RADS categorizes lesions with 
definitive macrovascular invasion as LR-TIV (tumor in 
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vein) with the recommendation to report the most prob-
able etiology of the tumor thrombus.

Summary statement
HCC can be diagnosed noninvasively in the presence of 
typical imaging features on contrast-enhanced exams, 
including size, non-rim arterial phase hyperenhance-
ment, non-peripheral washout, enhancing capsule, 

and growth. These criteria should be applied only in 
patients at high risk, with an elevated pre-test prob-
ability of having an HCC. Most of the guidelines are 
concordant that lesion size of at least 10 mm, non-rim 
arterial phase hyperenhancement, and non-peripheral 
washout are required to diagnose definitive HCC with-
out needing histopathological confirmation. CECT 
and MRI with extracellular or hepatobiliary contrast 

Fig. 5  A 69-year-old man with cirrhosis and hepatocellular carcinoma. MRI acquired after the administration of gadoxetate disodium shows 
a 10-mm lesion with non-rim arterial phase hyperenhancement (a), non-peripheral washout and enhancing capsule on portal venous (b) 
and 3-min transitional (c) phases, and hypointensity on the 20-min hepatobiliary phase (d, arrow)
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agents are the recommended techniques for the diag-
nosis of HCC, and the choice of imaging exams and 
type of contrast agent should consider the availability, 
expertise, and patient characteristics. CEUS can be 
used as a problem-solving technique in atypical lesions 
or in patients with contraindications to CT/MRI con-
trast agents. Targetoid imaging features, including rim 
arterial phase hyperenhancement, peripheral washout, 
targetoid restriction, or targetoid appearance on tran-
sitional or hepatobiliary phase, are not typical of HCC 
and the diagnosis of non-HCC malignancy should be 
considered. Macrovascular invasion can be diagnosed 
in the presence of unequivocal enhancing soft tissue in 
the venous thrombus.

Patient summary
The diagnosis of hepatocellular carcinoma can be made 
on different imaging exams acquired with the intravenous 
administration of contrast agents, including computed 
tomography (CT), magnetic resonance imaging (MRI), 
or sometimes contrast-enhanced ultrasound (CEUS). In 
patients with liver cirrhosis or other high risk factors, 
hepatic lesions with typical imaging characteristics can 
be diagnosed as hepatocellular carcinoma without the 
need of other exams. Hepatic lesions with atypical imag-
ing characteristics may require additional imaging exams, 
follow-up over time, or histopathological analysis with 
biopsy of the lesion. The management of hepatocellular 
carcinoma is often discussed at multidisciplinary meet-
ings to choose the most appropriate treatment.

Fig. 6  A 58-year-old man with cirrhosis and infiltrative hepatocellular carcinoma with macrovascular invasion. MRI acquired after the administration 
of gadoxetate disodium shows a bilobar infiltrative lesion with non-rim arterial phase hyperenhancement and macrovascular invasion in the left 
and right portal vein branches (a, arrows), non-peripheral washout on portal venous (b), hypointensity on the 20-min hepatobiliary phase (c), 
and marked restricted diffusion (d)
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