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ARTICLE HIGHLIGHTS
• This work is part of a national, multidisciplinary series of Brazilian 
consensus documents on hepatocellular carcinoma.
• A total of 43 experts from multiple Brazilian medical societies and 
specialties participated in the consensus process.
• The document provides evidence-based recommendations focused 
on diagnosis, clinical assessment, and staging of hepatocellular carci-
noma.

CENTRAL MESSAGE
This document is part of a national, multidisciplinary consensus series 
on hepatocellular carcinoma in Brazil. Developed by 43 experts from 
14 medical societies, it focuses on the diagnosis, clinical assessment, 
and staging of hepatocellular carcinoma. The goal is to provide practi-
cal evidence-based recommendations.

PERSPECTIVES
This consensus aims to improve and standardize the strategies for the 
diagnosis, clinical assessment, and staging of hepatocellular carcinoma. 
By providing clear recommendations, the document seeks to reduce 
unnecessary tests and biopsies, enhance diagnostic accuracy, improve 
initial patient care after diagnosis of hepatocellular carcinoma, and 
support more efficient clinical decision-making. 
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ABSTRACT 
Background: Hepatocellular carcinoma (HCC) is a leading cause of cancer-related mortality worldwide, with a rising incidence largely driven by chronic 
liver disease. Accurate diagnosis and appropriate clinical assessment at the time of presentation are essential, as therapeutic strategies and prognosis 
depend on tumor burden, liver function, portal hypertension, and patient performance status. Aim: To develop evidence-based, multidisciplinary 
recommendations to guide the diagnosis, clinical assessment, and staging of patients with HCC. Methods: This consensus was developed by 43 experts 
from surgical oncology, hepatology, clinical oncology, radiology, interventional radiology, pathology, liver transplantation, gastroenterology, radiation 
oncology, and palliative care, under the coordination of the Brazilian Society of Surgical Oncology and 13 collaborating national medical societies. 
A scientific steering committee predefined clinically relevant questions addressing radiological and histopathological diagnosis, clinical assessment, 
diagnostic work-up, management of patients at the time of HCC diagnosis, and staging. These questions were discussed and refined in multidisciplinary 
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INTRODUCTION
Hepatocellular carcinoma (HCC) is the most common 

primary malignant tumor of the liver and ranks among the 
leading causes of cancer-related death worldwide5. HCC typi-
cally arises in the setting of chronic liver disease, most often 
cirrhosis79. Its incidence continues to increase, particularly in 
regions with a high prevalence of chronic liver disease, includ-
ing hepatitis B and C, alcoholic liver disease, and metabolic 
dysfunction-associated steatotic liver disease (MASLD)48. 
In Brazil, the distribution of risk factors reflects marked geo-
graphic heterogeneity. Viral hepatitis remains a major contrib-
utor to HCC in regions with higher endemicity, particularly 
in the North, whereas MASLD, alcohol-related liver disease, 
and cirrhosis associated with aging account for an increasing 
proportion of cases in more urbanized and industrialized areas. 
Together, these patterns underscore the multifactorial and re-
gionally variable burden of HCC across the country23,80.

This clinical context makes patients with HCC particularly 
complex, as both tumor-related and liver-related factors si-
multaneously influence prognosis and therapeutic feasibility14. 
In many cases, liver function, portal hypertension, and overall 
clinical status play a more decisive role than tumor burden 
alone in determining eligibility for curative and non-curative 
treatments, reinforcing the need for a multidisciplinary and 
multimodal management approach.

Assessment of hepatic function is therefore central to clinical 
decision-making in HCC. Accurate evaluation of functional liver 
reserve directly influences treatment selection, surgical planning, 
and anticipated outcomes. This is particularly relevant for pa-
tients considered for liver resection, in whom preserved hepatic 
function is a prerequisite and major hepatectomy is generally re-
stricted to those with well-compensated disease. Post-hepatecto-
my liver failure remains one of the leading causes of perioperative 
mortality, particularly when hepatic reserve is overestimated57,77. 

Beyond defining liver-related risk, a detailed evaluation of 
tumor burden and disease stage is essential to inform man-
agement. Early and accurate diagnosis directly influences 
prognosis and treatment options, as therapeutic strategies are 
determined by both tumor stage and liver function at presen-
tation33,77,89. The integration of tumor characteristics, hepatic 
reserve, portal hypertension, and clinical performance is for-
malized through staging systems, most notably the Barcelona 
Clinic Liver Cancer (BCLC) classification60. Although widely 
adopted, substantial heterogeneity exists within individual 
stages, particularly among patients with intermediate and ad-
vanced disease, highlighting the need for individualized inter-
pretation within a multidisciplinary framework.

While laboratory markers such as alpha-fetoprotein (AFP) 
may support the diagnostic process, imaging plays a central 
role in the detection, characterization, and staging of HCC19. 
In patients with cirrhosis, chronic hepatitis B infection, or a 
history of HCC, noninvasive imaging criteria often provide 
sufficient diagnostic specificity, obviating the need for histo-
pathological confirmation47. Nevertheless, biopsy remains 
necessary in selected situations, and inappropriate indication 
may expose patients to bleeding, tumor seeding, or delays in 
treatment. Knowing when to perform a biopsy—and, equally 
important, when to avoid it—is therefore a critical component 
of HCC evaluation.

This document, part of the Brazilian Multidisciplinary Con-
sensus on Hepatocellular Carcinoma, addresses the comprehen-
sive assessment and management of patients at the time of HCC 
diagnosis, including radiological evaluation, indications for 
biopsy, histopathological classification, clinical and functional 
liver assessment, evaluation of portal hypertension, diagnostic 
work-up, and staging. Through a multidisciplinary and evi-
dence-based approach, the consensus aims to support standard-
ized diagnostic practices and informed clinical decision-making.

meetings and submitted to structured voting rounds. Results: The panel formulated 18 recommendations covering key aspects of HCC evaluation, 
including standardized application of Liver Imaging Reporting and Data System (LI-RADS®) for imaging-based diagnosis, management of indeterminate 
lesions, indications for biopsy, histopathological classification and reporting, immunohistochemical markers, assessment of hepatic function and portal 
hypertension, staging systems, diagnostic work-up, and the role of multidisciplinary care. The recommendations emphasize integration of imaging 
findings with liver-related factors and clinical context to support individualized decision-making. Conclusions: This multidisciplinary consensus provides 
practical, evidence-based recommendations for the diagnosis, clinical assessment, and staging of HCC. By promoting standardized diagnostic practices 
while reinforcing comprehensive patient evaluation and multidisciplinary management, this document aims to improve diagnostic accuracy, optimize 
treatment selection, and support safe care.
Headings: Carcinoma, Hepatocellular. Consensus. Guidelines as Topic. Diagnosis. Magnetic Resonance Imaging. Biopsy.

RESUMO
Racional: O carcinoma hepatocelular (CHC) é uma das principais causas de mortalidade por câncer em todo o mundo, com incidência crescente, 
impulsionada principalmente por doenças hepáticas crônicas. O diagnóstico preciso e a avaliação clínica adequada no momento da apresentação são 
essenciais, uma vez que as estratégias terapêuticas e o prognóstico dependem da carga tumoral, da função hepática, da hipertensão portal e do estado 
geral do paciente. Objetivo: Desenvolver recomendações multidisciplinares baseadas em evidências para orientar o diagnóstico, a avaliação clínica e o 
estadiamento de pacientes com CHC. Métodos: Este consenso foi desenvolvido por 43 especialistas em oncologia cirúrgica, hepatologia, oncologia 
clínica, radiologia, radiologia intervencionista, patologia, transplante hepático, gastroenterologia, radiooncologia e cuidados paliativos, sob a coordenação 
da Sociedade Brasileira de Oncologia Cirúrgica e 13 sociedades médicas nacionais colaboradoras. Um comitê científico-diretor predefiniu questões 
clinicamente relevantes, abrangendo o diagnóstico radiológico e histopatológico, a avaliação clínica, a investigação diagnóstica, o manejo dos pacientes no 
momento do diagnóstico de CHC e o estadiamento. Essas questões foram discutidas e refinadas em reuniões multidisciplinares e submetidas a rodadas 
de votação estruturadas. Resultados: O painel formulou 18 recomendações que abrangem aspectos-chave da avaliação do CHC, incluindo a aplicação do 
Liver Imaging Reporting and Data System (LI-RADS®; sistema padronizado para interpretação e relato de exames de imagem hepática) para diagnóstico, 
manejo de lesões indeterminadas, indicações para biópsia, classificação e relato histopatológico,  marcadores imuno-histoquímicos, avaliação da função 
hepática e hipertensão portal, sistemas de estadiamento, investigação diagnóstica e o papel do atendimento multidisciplinar. As recomendações enfatizam 
a integração dos achados de imagem com fatores relacionados ao fígado e o contexto clínico para apoiar a tomada de decisão individualizada. Conclusões: 
Este consenso multidisciplinar fornece recomendações práticas e baseadas em evidências para o diagnóstico, a avaliação clínica e o estadiamento do CHC. 
Ao promover práticas diagnósticas padronizadas, reforçar a avaliação abrangente do paciente e o manejo multidisciplinar, este documento visa melhorar 
a precisão diagnóstica, otimizar a seleção do tratamento e apoiar o atendimento seguro.
Descritores: Carcinoma Hepatocelular. Consenso. Guias como Assunto. Diagnóstico. Imageamento por Ressonância Magnética. Biópsia.
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METHODS 
This publication is part of a series of multidisciplinary 

consensus statements on HCC coordinated by the Brazilian 
Society of Surgical Oncology in collaboration with 13 other 
national medical societies. The following societies formally 
contributed to the consensus process: Brazilian Society of 
Clinical Oncology, Brazilian College of Surgeons, Brazilian 
College of Hepato-Pancreato-Biliary Surgery, Brazilian Col-
lege of Digestive Surgery, Brazilian Society of Interventional 
Radiology and Endovascular Surgery, Brazilian Society of Ra-
diotherapy, Brazilian Association of Organ Transplantation, 
Brazilian College of Radiology and Diagnostic Imaging, Bra-
zilian Society of Hepatology, Brazilian Society of Pathology, 
Brazilian Federation of Gastroenterology, and the National 
Academy of Palliative Care.

The methodology used for this consensus followed the 
same structure and process as previously described by Coimbra 
et al.11, which detailed the complete framework adopted across 
all consensus phases.

In summary, the current document was developed with 
the active participation of 43 experts representing surgical on-
cology, hepatology, clinical oncology, hepatopancreatobiliary 
surgery, radiology, interventional radiology, liver transplan-
tation, pathology, gastroenterology, radiation oncology, and 
palliative care. The scientific steering committee predefined 
clinically relevant questions addressing radiological and his-
topathological diagnosis, clinical assessment, diagnostic work-
up, management of patients at diagnosis, and staging of HCC. 
These questions were discussed and refined through multidis-

ciplinary meetings until they reached final recommendations. 
The grade of recommendation was classified as strong or weak, 
and the quality of supporting evidence was graded as high, 
moderate, or low. Strength of recommendations reflects both 
the quality of evidence and the balance between benefits, risks, 
feasibility, and resource availability.

RESULTS 
A total of 43 Brazilian experts from multiple specialties 

participated in this phase of the national consensus on HCC. 
The panel formulated 18 recommendations addressing key as-
pects of radiological and histopathological diagnosis, as well 
as the clinical assessment and management of patients with 
HCC. These recommendations aim to support clinical deci-
sion-making through standardized diagnostic criteria and re-
porting practices. The final recommendations are presented in 
Table 1. 

What is the importance of standardizing 
radiological reports according to the Liver 
Imaging Reporting and Data System?

In patients at high risk for HCC, non-invasive imaging 
criteria may allow diagnosis with high specificity without the 
need for histopathological confirmation if typical radiologi-
cal features are present on contrast-enhanced imaging, such 
as multiphasic computed tomography (CT) or magnetic reso-
nance imaging (MRI)19,37,47,82,95. To improve diagnostic con-

Table 1. List of recommendations alongside the level of evidence and recommendation grades. 

Recommendation Evidence 
level

Recommen-
dation grade

1
Standardized reporting using the LI-RADS® should be adopted for contrast-enhanced CT and MRI 
in patients at risk for HCC, as it provides consistent lesion classification and facilitates communica-

tion and management decisions within multidisciplinary teams.
High Strong

2

In high-risk patients, HCC may be diagnosed non-invasively when the LR-5 criteria are met. These 
include a lesion ≥10 mm with arterial phase hyperenhancement and washout appearance in the portal 
venous phase, with or without the presence of an enhancing capsule, or arterial phase hyperenhance-

ment associated with threshold growth (≥50% increase in size within six months).

High Strong

3
Patients with LR-3 observations should undergo follow-up with contrast-enhanced triphasic imaging 

at ≤6-month intervals to assess stability or progression. If the finding remains stable for approxi-
mately 18 months, the patient may return to routine ultrasound surveillance.

High Strong

4

Management of LR-4 observations should be individualized and discussed within a multidisciplinary 
team. In clinical scenarios where a definitive diagnosis is required to guide management, such as in 
liver transplant candidates, liver biopsy is recommended. In patients with lower clinical suspicion, 

short-interval follow-up with contrast-enhanced triphasic imaging within ≤3 months may be consid-
ered to assess lesion progression.

High Strong

5

MRI with hepatobiliary contrast may be considered as a complementary diagnostic tool in patients 
without decompensated cirrhosis and without significant cholestasis (total bilirubin <3 mg/dL) when 

additional lesion characterization is required. This includes differentiation of HCC from benign 
hepatocellular lesions, regenerative nodules, or dysplastic nodules, as well as cases of diagnostic 

uncertainty after multiphasic CT or extracellular contrast–enhanced MRI.

Low Weak

6

In at-risk patients, biopsy should be considered for diagnostic confirmation of focal liver lesions ≥1 cm 
classified as LR-M, LR-4, or selected LR-3 after multidisciplinary evaluation when imaging is inconclu-

sive and a definitive diagnosis is expected to alter clinical management. The choice of biopsy approach 
should be guided by lesion characteristics, patient anatomy, and institutional expertise.

Low Weak

7 The 2019 WHO Classification of Tumors (and future updates) should be used in histopathological 
reports of HCC. Moderate Weak

It continues...

POSITION PAPER

4/19 ABCD Arq Bras Cir Dig 2026;39:e1964

http://creativecommons.org/licenses/by/4.0/


LI-RADS: Liver Imaging Reporting and Data System; LR: LI-RADS; HCC: hepatocellular carcinoma; PET-CT: positron emission tomography-computed to-
mography;  HBV: hepatitis B virus; DAA: Direct-Acting Antiviral therapy; MRI: magnetic resonance imaging; CT: computed tomography; MELD: Model for 
End-Stage Liver Disease; BCLC: Barcelona Clinic Liver Cancer; SPECT/CT: single-photon emission computed tomography/computed tomography; ALBI: 
Albumin–Bilirubin; ECOG: Eastern Cooperative Oncology Group; WHO: World Health Organization; CK: cytokeratin; HSP-70: heat shock protein 70; CEA: 
carcinoembryonic antigen; AFP: alpha-fetoprotein; TTF-1: thyroid transcription factor; HepPar-1: hepatocyte paraffin 1; CD: cluster of differentiation. 

Recommendation Evidence 
level

Recommen-
dation grade

8

Immunohistochemical confirmation of hepatocellular differentiation in carcinoma should be based 
primarily on arginase and HepPar-1, with preference for arginase due to its higher sensitivity and 

specificity. In poorly differentiated tumors with negative results for these markers, polyclonal CEA 
(with canalicular staining) and cytoplasmic TTF-1 should be used as ancillary tools. CD10 and AFP 

may be applied as complementary markers, although their diagnostic value is limited. In cases where 
distinction between HCC and benign hepatocytic lesions is required—such as regenerative or dysplas-
tic nodules and hepatocellular adenomas—GPC-3, HSP-70, and GS should be evaluated. A diagnosis 
of HCC may be supported when at least two of these three markers are positive. Interpretation of 
GS must be cautious in lesions suspected of β-catenin-activated hepatocellular adenoma and should 

always be correlated with morphological features.

Moderate Weak

9

For the diagnosis of combined hepatocellular-cholangiocarcinoma, morphological features of both 
hepatocellular and biliary differentiation must be clearly identified, either in distinct areas or inti-

mately mixed. There is currently no minimum proportion required for either component. Immuno-
histochemical markers for hepatocellular and biliary differentiation, including CK19 and CK7, should 

be used to support the diagnosis.

Moderate Weak

10

For incisional biopsy (needle or surgical), the minimum standardization for an HCC pathology report 
should include classification of the neoplasm (conventional or special subtype); description of the 

non-neoplastic parenchyma, including underlying liver disease and fibrosis grade, particularly cirrhosis 
status; percentage of viable tumor tissue (and necrosis) for potential molecular pathology studies; 

and presence or absence of vascular invasion. Although a negative finding has limited value, vascular 
invasion can often be detected even in needle biopsies. For resection specimens (nodulectomy, partial, 

or total hepatectomy), the report should include all items recommended for incisional biopsy, as 
well as: number, size, and location of neoplastic nodules;  characterization of the vascular invasion, 

particularly the caliber of the involved vessels (capillaries, venules, small, medium, and large muscular-
ized veins); local tumor extent (confined to the liver, capsule invasion, hilar soft tissues, or adjacent 

organs); response to previous therapy (systemic or ablative); surgical margins, including distance from 
the margins; and lymph node or distant metastases with histological documentation.

Low Strong

11

For the initial clinical evaluation and staging of HCC, the work-up should include multiphasic contrast-
enhanced abdominal CT or MRI, chest CT, serum alpha-fetoprotein measurement, viral hepatitis 

screening (HBsAg, anti-HBc IgG, anti-HBs, and anti-HCV), and laboratory assessment of hepatic func-
tion, a complete blood count with platelet count, and renal function. Upper gastrointestinal endos-

copy should be performed in patients with cirrhosis or suspected clinically significant portal hyperten-
sion to evaluate for esophageal varices. Clinical decision-making should incorporate validated scoring 

systems, including the Child–Pugh score, MELD, ALBI, and ECOG performance status.

High Strong

12

Alternative methods for hepatic function assessment should be considered selectively in patients 
with HCC. Liver elastography may be used to support fibrosis staging or confirm cirrhosis when 
standard clinical, laboratory, and imaging assessments are inconclusive. Liver biopsy may be indi-

cated in selected cases to obtain a definitive assessment of fibrosis. Technetium-99m–mebrofenin 
hepatobiliary scintigraphy with SPECT/CT and gadoxetic acid–enhanced MRI are not established as 

hepatic function assessment tools.

Low Weak

13
The BCLC system should be used for staging and prognostic prediction in patients with HCC; how-

ever, treatment decisions should not rely exclusively on BCLC stage and should be individualized 
based on multidisciplinary evaluation in centers with surgical and transplant expertise.

Moderate Strong

14 Bone scintigraphy should not be performed routinely for staging in patients with HCC and should 
be reserved for cases with clinical symptoms or imaging findings suggestive of bone metastases. Moderate Weak

15

Routine PET-CT should not be performed for staging in patients with HCC. PET-CT may be con-
sidered in selected cases, particularly when there is suspected aggressive tumor biology or equivo-
cal findings on conventional imaging, concern for extrahepatic disease, and the result is expected to 

influence clinical management.

High Weak

16 A multidisciplinary approach should be adopted in the management of patients with HCC to sup-
port individualized treatment planning and optimize clinical outcomes. Moderate Strong

17
In patients with HBV-related HCC, antiviral therapy with potent nucleotide analogues should be 
initiated to reduce the risk of viral reactivation, decrease HCC recurrence, and improve overall 

survival, irrespective of the oncologic treatment strategy.
Moderate Strong

18

In patients with HCV-related HCC, DAA therapy should be offered after a complete response 
to curative-intent treatments, including surgical resection or local ablation. In candidates for liver 
transplantation, the timing of DAA therapy should be individualized, considering regional waiting 

times, availability of HCV-positive donor organs, and the severity of underlying liver dysfunction. In 
patients who are not candidates for curative treatment, routine DAA therapy is not recommended, 
and antiviral treatment should be individualized based on treatment costs, tumor burden, expected 
survival, liver function, and patient preferences. This recommendation reflects current evidence on 

competing risks rather than a lack of antiviral efficacy.

Low Weak

Table 1. Continuation. 
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sistency, the American College of Radiology developed the 
LI-RADS® (Table 2). For patients at high risk of HCC, the LI-
RADS algorithm incorporates major imaging features charac-
teristic of HCC, along with ancillary features, to assign a final 
category reflecting the probability of malignancy based on 
contrast-enhanced CT or MRI examinations1,9. A LI-RADS 
category applies to individual focal liver observations rather 
than to the overall examination. On contrast-enhanced MRI 
and CT, LI-RADS v2018 major imaging features for HCC 
are: non-rim arterial phase hyperenhancement; non-peripheral 
washout appearance in the portal or delayed phase (for hepa-
tobiliary contrast agents, this applies only to the portal phase); 
presence of an enhancing capsule, visualized as a smooth and 
uniform rim in portal, delayed, or transitional phases; lesion 
size, defined as the maximum outer-to-outer measurement; 
and threshold growth.

The application of LI-RADS (LR) follows a flowchart al-
gorithm, beginning with the exclusion of observations that 
cannot be reliably assessed (LR-NC). It then evaluates the 
presence or absence of tumor in the vein (LR-TIV), as well 
as the presence of definitely benign lesions (LR-1), probably 

benign lesions (LR-2), and observations with high suspicion 
for malignancy but without typical features of HCC (LR-M). 
Following these initial steps, a diagnostic table categorizes 
solid observations into LR-3 (intermediate probability), LR-4 
(probably HCC), or LR-5 (definitely HCC) based on the pres-
ence of major imaging features. Ancillary features may be used 
to adjust the final categorization upward or downward but 
cannot upgrade an LR-4 observation to an LR-5 due to their 
limited specificity for HCC1,9.

The use of LI-RADS provides at least three major benefits: 
it standardizes nomenclature and diagnostic criteria, improves 
communication among the multidisciplinary teams involved in 
the care of high-risk patients or those with HCC, and facilitates 
data collection and collaboration in the research setting. The ap-
plication of the LI-RADS algorithm results in high specificity 
(>90%) and positive predictive value (>95%) for HCC in le-
sions categorized as LR-5, while maintaining high sensitivity for 
malignancy even in non-HCC-specific categories such as LR-4 
and LR-M. The algorithm also informs individualized clinical 
decision-making through structured management recommen-
dations for each diagnostic category13,20,39,78.

Table2. Summary of computed tomography and magnetic resonance imaging diagnostic Liver Imaging Reporting and Data 
System (LI-RADS) categories for hepatocellular carcinoma in at-risk patients.

Conceptual definition CT/MRI diagnostic criteria (LI-RADS)

LR-NC
(Not categorizable)

Observation that cannot be mean-
ingfully categorized because image 
omission or degradation prevents 
assessment of one or more ma-

jor features.

Both of the following: (1) One or more major features cannot be as-
sessed because of image omission or degradation; and (2) as a direct re-
sult, the possible categories range from those in which cancer is unlikely 
(LR-1 or LR-2) to those in which cancer is likely (LR-4, LR-5, or LR-M).

LR-1
(Definitely benign)

100% certainty that observation is 
nonmalignant. Classic benign lesions.

LR-2
(Probably benign)

High probability but not 100% certain-
ty that observation is nonmalignant.

Criteria for an LR-2 distinctive nodule: size <20 mm, no major features, 
no LR-M features, and no ancillary features favoring malignancy.

LR-3
(Intermediate prob-
ability of malignancy)

Nonmalignant and malignant entities 
each have moderate probability.

Either (A) Nonrim arterial phase hyperenhancement and size <20 mm 
with no additional major features; or (B) Arterial phase hypo- or isoen-
hancement and either size <20 mm with ≤1 additional major feature, or 

size ≥20 mm with no additional major features.

LR-4
(Probably HCC)

High probability but not 100% cer-
tainty that observation is HCC.

Either (A) Nonrim arterial phase hyperenhancement and one of the fol-
lowing: size <10 mm with ≥1 additional major feature; or size 10–19 mm 

with “capsule” and no other major features; or size ≥20 mm with no 
additional major feature; or (B) Arterial phase hypo- or isoenhancement 
and one of the following: size <20 mm with ≥2 additional major features; 

or size ≥20 mm with ≥1 additional major feature.

LR-5
(Definitely HCC) 100% certainty observation is HCC.

Nonrim arterial phase hyperenhancement and one of the following: size 
10–19 mm with nonperipheral “washout” and no other major features; 
or size 10–19 mm with ≥50% size increase in ≤6 months and no other 

major features; or size ≥20 mm with ≥1 additional major feature.

LR-TIV
(Tumor in vein)

100% certainty there is malignancy 
with tumor in vein.

Presence of definite enhancing soft tissue in a vein, regardless of visual-
ization of a parenchymal mass.

LR-M
(Probably or defi-
nitely malignant, not 
specific for HCC)

High probability or 100% certainty 
observation is malignant but features 
are not specific for HCC. Note: LR-M 
does not exclude HCC; it indicates a 
substantial probability of a malignant 

neoplasm other than HCC.

Either (A) Targetoid mass with one or more of the following: rim arterial 
phase hyperenhancement; peripheral washout appearance; delayed cen-
tral enhancement; targetoid diffusion restriction; targetoid transitional 
phase or hepatobiliary phase signal intensity; or (B) Nontargetoid mass 
that does not meet LR-5 criteria and has no tumor in vein, with ≥1 of 

the following: infiltrative appearance; marked diffusion restriction; necro-
sis or severe ischemia; other feature suggesting non-HCC malignancy.

CT/MRI: computed tomography/magnetic resonance; LI-RADS: Liver Imaging Reporting and Data System; LR: LI-RADS; HCC: hepatocellular carcinoma.
Source: adapted from Chernyak et al.9.
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Recommendation 1
Standardized reporting using the LI-RADS® should be ad-

opted for contrast-enhanced CT and MRI in patients at risk 
for HCC, as it provides consistent lesion classification and 
facilitates communication and management decisions within 
multidisciplinary teams.

Evidence level: High
Recommendation grade: Strong

What are the currently accepted criteria 
for the radiological diagnosis of HCC?

Imaging-based diagnosis using multiphasic CT or MRI 
with contrast is indicated in patients with high clinical sus-
picion, such as those with a hepatic nodule detected on ultra-
sound and elevated AFP, as well as in patients with incidental 
hepatic lesions47,49. Several studies suggest that arterial-phase 
hyperenhancement on a single imaging modality is sufficient 
to support the diagnosis of HCC in cirrhotic patients with 
1–2 cm nodules detected during surveillance, potentially re-
ducing the need for biopsy49,60. 

In patients at high risk for HCC, non-invasive imaging 
criteria enable diagnosis with high specificity when typical 
radiologic hallmarks are present. In these cases, histopatho-
logical confirmation is usually not necessary19,37,47,84,95. Lee 
et  al.39 conducted a systematic review demonstrating that 
the CT or MRI LR-5 category has a pooled specificity of 
92% (95% [confidence interval] CI: 88–95%) for diagnos-
ing HCC.

Recommendation 2
In high-risk patients, HCC may be diagnosed non-inva-

sively when the LR-5 criteria are met. These include a lesion 
≥10 mm with arterial phase hyperenhancement and washout 
appearance in the portal venous phase, with or without the 
presence of an enhancing capsule, or arterial phase hyperen-
hancement associated with threshold growth (≥50% increase 
in size within six months). 

Evidence level: High
Recommendation grade: Strong

What should be the approach or 
management of LR-3 lesions?

Patients with LR-3 observations are at a clinically mean-
ingful risk of developing HCC, although the magnitude and 
timing of this risk are heterogeneous. A systematic review 
by Kanneganti et al.35 evaluating patients with cirrhosis and 
LR-3 observations reported incident HCC rates of 1.2 to 
12.5% at 12 months and 4.2 to 44.4% with longer follow-
up, while an additional proportion progressed to higher-risk 
imaging categories. These findings support the need for close 
radiological monitoring, as the risk of malignant transfor-
mation increases with continued observation. Accordingly, 
patients with LR-3 lesions should undergo follow-up with 
contrast-enhanced multiphasic CT or MRI at intervals of 
six months or less to assess lesion stability or progression. 
Returning to ultrasound-based surveillance is not recom-
mended in this setting.

Recommendation 3
Patients with LR-3 observations should undergo follow-up 

with contrast-enhanced triphasic imaging at ≤6-month inter-
vals to assess stability or progression. If the finding remains 
stable for approximately 18 months, the patient may return to 
routine ultrasound surveillance.

Evidence level: High
Recommendation grade: Strong

What should be the approach or 
management of LR-4 lesions?

LR-4 observations are associated with a high risk of HCC. 
Kanneganti et al.35 reported incident HCC rates ranging from 
30.8 to 44.0% at 12 months and from 30.9 to 71.0% with 
longer follow-up. Conversely, 6 to 42% of LR-4 observa-
tions were downgraded to LR-3 or lower during follow-up, 
indicating heterogeneity in lesion behavior. A large individ-
ual participant data meta-analysis evaluating CT, MRI, and 
LI-RADS further demonstrated a pooled positive predictive 
value of approximately 80.8% (95%CI 71.0–87.9) for HCC 
among LR-4 observations, confirming that most lesions in this 
category represent probable HCC65. Importantly, the study 
showed that most combinations of major imaging features 
within LR-4 had similar diagnostic performance, supporting 
the validity of the current categorization, although certain fea-
ture patterns—particularly those lacking arterial phase hyper-
enhancement—were associated with lower predictive value1. 
These data support an approach based on multidisciplinary 
evaluation and timely diagnostic clarification. 

Recommendation 4
Management of LR-4 observations should be individual-

ized and discussed within a multidisciplinary team. In clinical 
scenarios where a definitive diagnosis is required to guide man-
agement, such as in liver transplant candidates, liver biopsy is 
recommended. In patients with lower clinical suspicion, short-
interval follow-up with contrast-enhanced triphasic imaging 
within ≤3 months may be considered to assess lesion progres-
sion.

Evidence level: High
Recommendation grade: Strong

When should an MRI with hepatobiliary 
contrast be indicated for HCC?

Hepatobiliary contrast agents are taken up by functional 
hepatocytes and excreted via the biliary system, thereby allow-
ing assessment of hepatocellular function. In practical terms, 
this property helps distinguish hepatocellular lesions with pre-
served hepatocyte function, such as focal nodular hyperplasia, 
which typically demonstrate iso- or hyperintensity in the hep-
atobiliary phase, from lesions with impaired or absent hepa-
tocyte function, such as most HCC, which most often appear 
hypointense. In cirrhotic livers, this mechanism also allows 
differentiation between regenerative nodules and HCC. Re-
generative nodules and low-grade dysplastic nodules preserve 
hepatocellular function and typically demonstrate hepatobi-
liary contrast uptake similar to that of the surrounding liver 
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parenchyma. High-grade dysplastic nodules, although charac-
terized by progressive loss of portal supply and development of 
abnormal arterialization, may still contain functional hepato-
cytes and therefore often retain hepatobiliary contrast, appear-
ing iso- or hyperintense in the hepatobiliary phase. In contrast, 
the uptake of hepatobiliary contrast by HCC depends on tu-
mor differentiation. Well-differentiated HCCs may retain 
contrast due to residual hepatocyte function, whereas poorly 
differentiated or undifferentiated HCCs lack functional hepa-
tocytes and consistently appear hypointense on hepatobiliary 
phase imaging22.

MRI with hepatobiliary contrast for detecting lesions 
≤2 cm has shown acceptable accuracy when criteria are applied 
in the appropriate clinical context in patients with known liver 
disease21,49. Within the LI-RADS framework, findings in the 
hepatobiliary phase should be interpreted as ancillary features 
that may refine diagnostic confidence but do not replace ma-
jor imaging criteria for HCC. However, in patients with de-
compensated cirrhosis or significant cholestasis, hepatobiliary 
contrast uptake is reduced due to global impaired hepatocyte 
function and disrupted biliary excretion, resulting in poor 
hepatobiliary phase lesion-to-liver contrast, which often re-
duces diagnostic accuracy. Elevated total bilirubin levels (typi-
cally >3 mg/dL) are associated with suboptimal image quality 
and limited clinical utility of hepatobiliary contrast agents, and 
therefore, in that setting, extracellular contrast agents should 
be preferred34.

Recommendation 5
MRI with hepatobiliary contrast may be considered as a 

complementary diagnostic tool in patients without decom-
pensated cirrhosis and without significant cholestasis (total 
bilirubin <3 mg/dL) when additional lesion characterization 
is required. This includes differentiation of HCC from benign 
hepatocellular lesions, regenerative nodules, or dysplastic nod-
ules, as well as cases of diagnostic uncertainty after multiphasic 
CT or extracellular contrast–enhanced MRI.

Evidence level: Low
Recommendation grade: Weak

When is a biopsy indicated for a focal 
liver lesion, and which approach should 
be preferred (percutaneous, ultrasound-
guided, or CT-guided)?

In contemporary series, the risk of tumor seeding along the 
biopsy tract is low—generally <1%—but clinically significant 
complications such as bleeding and false-negative results must 
also be considered52. Moreover, in patients at risk for HCC, 
the diagnosis can often be established noninvasively using 
dynamic imaging, thereby limiting the need for tissue confir-
mation. Therefore, biopsy is reserved for situations in which 
imaging is inconclusive or when histological confirmation is 
expected to directly influence clinical management.

It is important to distinguish between a biopsy performed 
for diagnostic confirmation and one performed for tissue char-
acterization. Diagnostic biopsy aims to establish the presence 
and histological subtype of malignancy when imaging findings 
are insufficient for a definitive diagnosis. Tissue samples may 
also allow immunohistochemical or molecular analyses relevant 

to prognosis or clinical trial eligibility; however, such analyses 
are not routinely required for standard management of HCC 
and should not constitute the sole indication for biopsy.

A liver biopsy may be indicated when the diagnosis of 
HCC cannot be established by dynamic imaging (triphasic CT 
or MRI) in hepatic lesions ≥1 cm in high-risk patients10,47,56. 
Biopsy is particularly relevant when imaging findings are non-
specific for HCC, including LR-4 or LR-M observations. Af-
ter multidisciplinary discussion, biopsy should be considered 
in clinical scenarios requiring a high positive predictive value, 
when histological confirmation is expected to directly alter 
management, such as decisions regarding surgical resection, 
liver transplantation, or systemic therapy49.

The decision between ultrasound- and CT-guided biopsy 
should be based on lesion characteristics, patient-specific fac-
tors, and local expertise. In patients with advanced cirrhosis, 
ultrasound may have limited sensitivity for detecting focal le-
sions, making CT guidance preferable in selected cases54.

Recommendation 6
In at-risk patients, biopsy should be considered for diag-

nostic confirmation of focal liver lesions ≥1 cm classified as 
LR-M, LR-4, or selected LR-3 after multidisciplinary evalu-
ation when imaging is inconclusive and a definitive diagnosis 
is expected to alter clinical management. The choice of biopsy 
approach should be guided by lesion characteristics, patient 
anatomy, and institutional expertise.

Evidence level: Low
Recommendation grade: Weak

Which histopathological classification 
should be used for HCC?

HCC is no longer considered a single tumor entity but 
rather a heterogeneous group of neoplasms with distinct clini-
cal, morphological, and molecular features. This heterogeneity 
is reflected in the 2019 World Health Organization (WHO) 
Classification of Tumors of the Digestive System (5th edi-
tion), which is primarily histopathology-based and provides 
standardized morphological criteria for HCC variants, while 
increasingly incorporating supportive molecular correlates36,46. 
The WHO recognizes eight special subtypes in addition to 
conventional HCC (Figure 1): steatohepatitic, clear cell, mac-
rotrabecular-massive, scirrhous, chromophobe, fibrolamellar, 
neutrophil-rich, and lymphocyte-rich. The clinical importance 
of this framework lies in standardizing reporting and enabling 
clinically meaningful risk stratification, as some variants are 
associated with distinct outcomes and clinicopathologic pro-
files74. For example, macrotrabecular-massive HCC is associat-
ed with poorer prognosis. In contrast, lymphocyte-rich HCC 
tends to have a more favorable outcome and is reported to 
exhibit frequent PD-L1 expression. Steatohepatitic HCC is 
strongly associated with metabolic syndrome and is more fre-
quently found in non-cirrhotic livers20,36,43. Beyond morpholo-
gy, molecular subtyping is emerging as a complementary layer 
with potential predictive implications in advanced disease; for 
instance, multi-omic lineage-related molecular subtypes have 
shown differential response to  atezolizumab plus bevacizum-
ab, supporting the broader move toward biologically informed 
personalization of therapy40,43. As systemic therapies evolve, 
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accurate histological classification and selective use of biopsy 
can support more precise tumor characterization, including 
when tissue is needed for molecular and immunohistochemi-
cal profiling68.

Recommendation 7
The 2019 WHO Classification of Tumors (and future up-

dates) should be used in histopathological reports of HCC. 
Evidence level: Moderate
Recommendation grade: Weak

What immunohistochemical markers 
should be used for HCC definition?

Immunohistochemistry plays a central role in the diag-
nosis of HCC by confirming hepatocellular differentiation, 
supporting the distinction between benign and malignant he-
patocytic lesions, aiding in the recognition of WHO-defined 
histopathological subtypes, and contributing to prognostic 
stratification. At present, its role is primarily diagnostic and 
classificatory, and it does not have a validated function in se-
lecting systemic therapies for HCC40.

For characterizing hepatocellular differentiation in carci-
noma and distinguishing HCC from other tumors, HepPar-1 
(hepatocyte paraffin 1) and arginase are the two primary im-
munohistochemical markers, with arginase demonstrating 
greater sensitivity and specificity51. In poorly differentiated 
tumors in which these markers are negative, polyclonal car-

cinoembryonic antigen (CEA) can be used because of its bile 
canalicular staining pattern; however, its specificity is lower, 
and interpretation depends on the pathologist’s experience83. 
Cytoplasmic (non-nuclear) thyroid transcription factor-1 
(TTF-1) expression is also considered a marker of hepatocel-
lular differentiation and may be particularly useful in poorly 
differentiated cases2. Other markers, such as cluster of differ-
entiation 10 (CD10) and AFP, may be applied, but generally 
have limited diagnostic utility41,51. For the assessment of ma-
lignancy—especially when distinguishing HCC from benign 
hepatocytic lesions such as regenerative or dysplastic nodules 
in cirrhotic livers, or hepatocellular adenomas in non-cirrhotic 
livers—the most widely used markers are glypican-3 (GPC-3), 
heat shock protein (HSP-70), and glutamine synthetase (GS). 
When the malignant potential of a hepatic nodule is uncertain, 
positivity for at least two of these three markers is considered 
sufficient to support a diagnosis of HCC. However, GS may 
also be expressed in hepatocellular adenomas with β-catenin 
mutations, requiring careful correlation with morphological 
findings17,51,63.

Recommendation 8
Immunohistochemical confirmation of hepatocellular dif-

ferentiation in carcinoma should be based primarily on ar-
ginase and HepPar-1, with preference for arginase due to its 
higher sensitivity and specificity. In poorly differentiated tu-
mors with negative results for these markers, polyclonal CEA 
(with canalicular staining) and cytoplasmic TTF-1 should be 
used as ancillary tools. CD10 and AFP may be applied as com-

Figure 1. The hepatocellular carcinoma histopathological subtypes according to the World Health Organization Classification 
of Tumors of the Digestive System (5th edition).
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plementary markers, although their diagnostic value is limited. 
In cases where distinction between HCC and benign hepa-
tocytic lesions is required—such as regenerative or dysplastic 
nodules and hepatocellular adenomas—GPC-3, HSP-70, and 
GS should be evaluated. A diagnosis of HCC may be sup-
ported when at least two of these three markers are positive. 
Interpretation of GS must be cautious in lesions suspected of 
β-catenin-activated hepatocellular adenoma and should al-
ways be correlated with morphological features.

Evidence level: Moderate
Recommendation grade: Weak

What are the histopathological and 
immunohistochemical criteria for 
diagnosing combined hepatocellular-
cholangiocarcinoma?

Combined hepatocellular-cholangiocarcinoma, previ-
ously referred to as hepatobiliary carcinoma, is a primary 
liver malignancy that displays unequivocal features of both 
hepatocellular and biliary differentiation. According to cur-
rent histopathological standards, the diagnosis requires clear 
identification of the morphological components of both HCC 
and cholangiocarcinoma, which may occur in distinct regions 
or in an intimately mixed pattern. No minimum proportion 
of either element is currently required to establish the diag-
nosis69,70,91. Morphological assessment remains the diagnostic 
cornerstone, but immunohistochemistry can provide support-
ive evidence. Markers of hepatocellular differentiation, such 
as those described previously, should be used in combination 
with markers of biliary differentiation, particularly cytokeratin 
(CK) 19 and CK7.

Recommendation 9
For the diagnosis of combined hepatocellular-cholangio-

carcinoma, morphological features of both hepatocellular 
and biliary differentiation must be clearly identified, either 
in distinct areas or intimately mixed. There is currently no 
minimum proportion required for either component. Immu-
nohistochemical markers for hepatocellular and biliary differ-
entiation, including CK19 and CK7, should be used to sup-
port the diagnosis. 

Evidence level: Moderate
Recommendation grade: Weak

What are the requirements for 
standardizing histopathological 
reports in HCC?

Standardization of pathology reports in HCC is essen-
tial to ensure consistency in diagnosis, enable prognostic as-
sessment, and guide therapeutic decisions. Comprehensive 
histological evaluation provides critical data not only on tu-
mor classification and subtype, but also on background liver 
disease, tumor viability, vascular invasion, and treatment 
response. In this context, minimum reporting standards 
improve multidisciplinary communication and allow for 
the integration of histopathological findings into structured 
clinical management algorithms.

Recommendation 10
For incisional biopsy (needle or surgical), the minimum 

standardization for an HCC pathology report should include 
classification of the neoplasm (conventional or special sub-
type); description of the non-neoplastic parenchyma, includ-
ing underlying liver disease and fibrosis grade, particularly cir-
rhosis status; percentage of viable tumor tissue (and necrosis) 
for potential molecular pathology studies; and presence or 
absence of vascular invasion. Although a negative finding has 
limited value, vascular invasion can often be detected even in 
needle biopsies. For resection specimens (nodulectomy, par-
tial, or total hepatectomy), the report should include all items 
recommended for incisional biopsy, as well as: number, size, 
and location of neoplastic nodules;  characterization of the vas-
cular invasion, particularly the caliber of the involved vessels 
(capillaries, venules, small, medium, and large muscularized 
veins); local tumor extent (confined to the liver, capsule inva-
sion, hilar soft tissues, or adjacent organs); response to previ-
ous therapy (systemic or ablative); surgical margins, including 
distance from the margins; and lymph node or distant metas-
tases with histological documentation. 

Evidence level: Low
Recommendation grade: Strong

What is the recommended initial 
diagnostic work-up, including the 
required tests and clinical evaluation, 
for the management of HCC?

Clinical evaluation and hepatic function assessment are 
central to HCC management, as prognosis and treatment fea-
sibility are determined not only by tumor burden but also by 
the severity of underlying liver disease and patient functional 
status. Multiple observational and surgical series have consis-
tently demonstrated that baseline hepatic reserve and clinical 
performance are independently associated with survival and 
treatment-related morbidity across curative and non-curative 
modalities, including liver resection, transplantation, locore-
gional therapies, and systemic treatment12,24,45,61,85. Accurate 
characterization of intrahepatic tumor extent and vascular in-
volvement is essential for determining resectability, transplant 
eligibility, and suitability for locoregional therapies. Thoracic 
evaluation helps identify extrahepatic disease. Serum AFP, 
although imperfect, has been widely used as a biomarker in 
HCC and has been associated with tumor burden, biological 
aggressiveness, and survival, supporting its role in baseline as-
sessment and prognostic stratification. Determination of the 
etiology of chronic liver disease, particularly viral hepatitis, 
is also clinically relevant, as it influences prognosis and long-
term management strategies.

Laboratory evaluation of hepatic function provides insight 
into synthetic capacity, hepatocellular injury, and cholestasis, 
which are critical determinants of treatment tolerance and 
postoperative risk. Platelet count serves as an indirect marker 
of portal hypertension, while renal function has been shown 
to influence prognosis and eligibility for both surgical and sys-
temic therapies. Identification of esophageal varices through 
upper gastrointestinal endoscopy offers additional informa-
tion on the presence and severity of portal hypertension25,28,33.

Clinical decision-making in HCC commonly integrates 
composite scoring systems that combine hepatic function 
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and patient performance. The Child–Pugh score, Model for 
End-Stage Liver Disease (MELD) score, Albumin–Bilirubin 
(ALBI) score, and Eastern Cooperative Oncology Group 
(ECOG) performance status have all demonstrated prognostic 
value and have been correlated with survival, treatment toler-
ance, and response across different therapeutic settings33,55,75.

Assessment of portal hypertension is particularly relevant in 
HCC because it reflects the severity of the chronic liver disease 
and directly influences surgical risk and long-term outcomes. 
Although direct measurement of the hepatic venous pressure 
gradient remains the reference standard, limited availability 
has led to reliance on noninvasive surrogates such as imaging 
findings, splenomegaly, thrombocytopenia, and esophageal 
varices, all of which have been associated with clinically sig-
nificant portal hypertension6. Additional tools, including liver 
elastography, have been used to further characterize hepatic 
functional reserve and fibrosis severity, providing complemen-
tary information to clinical and laboratory assessment7.

Recommendation 11
For the initial clinical evaluation and staging of HCC, the 

work-up should include multiphasic contrast-enhanced ab-
dominal CT or MRI, chest CT, serum alpha-fetoprotein mea-
surement, viral hepatitis screening (HBsAg, anti-HBc IgG, an-
ti-HBs, and anti-HCV), and laboratory assessment of hepatic 
function, a complete blood count with platelet count, and 
renal function. Upper gastrointestinal endoscopy should be 
performed in patients with cirrhosis or suspected clinically sig-
nificant portal hypertension to evaluate for esophageal varices. 
Clinical decision-making should incorporate validated scoring 
systems, including the Child–Pugh score, MELD, ALBI, and 
ECOG performance status.

Evidence level: High
Recommendation grade: Strong 

When should alternative methods for 
hepatic function assessment be used in 
patients with HCC?

Assessment of hepatic function using alternative methods 
may be relevant in HCC in two main clinical contexts: clari-
fication of fibrosis or cirrhosis status when standard clinical, 
laboratory, and imaging findings are inconclusive; and evalua-
tion of functional liver reserve for therapeutic planning. 

Liver elastography, performed using ultrasound- or MRI-
based techniques, has demonstrated high diagnostic accura-
cy for fibrosis detection and staging, with reported accuracy 
ranging from 85 to 90%, supporting its role as a noninvasive 
method for cirrhosis confirmation4,31,93. In situations in which 
noninvasive assessment is inconclusive, liver biopsy may still 
be required to confirm the diagnosis of cirrhosis.

Beyond risk stratification, evaluation of functional liver re-
serve is particularly relevant for treatment planning, especially 
in candidates for liver resection. Hepatobiliary scintigraphy 
using technetium-99m–mebrofenin combined with SPECT/
CT allows quantitative assessment of hepatic function and 
provides information on functional distribution at the seg-
mental or lobar level, which may be useful when preoperative 
evaluation of functional reserve is required15,59. Indocyanine 
green clearance testing offers an estimate of global hepatic ex-

cretory function. However, the absence of segmental or lobar 
functional assessment limits the accuracy of postoperative out-
come prediction15,16,59. 

Recommendation 12
Alternative methods for hepatic function assessment 

should be considered selectively in patients with HCC. Liver 
elastography may be used to support fibrosis staging or con-
firm cirrhosis when standard clinical, laboratory, and imaging 
assessments are inconclusive. Liver biopsy may be indicated 
in selected cases to obtain a definitive assessment of fibrosis. 
Technetium-99m–mebrofenin hepatobiliary scintigraphy 
with SPECT/CT and gadoxetic acid–enhanced MRI are not 
established as hepatic function assessment tools.

Evidence level: Low
Recommendation grade: Weak

Should the BCLC system be used to 
guide staging, prognostic prediction, and 
treatment decisions in patients with HCC?

Staging in HCC is fundamental for prognostic stratifica-
tion and therapeutic planning, and several staging systems 
have been proposed, including the American Joint Committee 
on Cancer (AJCC), Okuda Staging System (Okuda), Cancer 
of the Liver Italian Program (CLIP), and BCLC classifications. 
Among these, the BCLC system has become the most widely 
used framework for staging and prognostic prediction, mainly 
due to its integration of tumor burden, liver function, and 
clinical performance, as well as its reproducibility across differ-
ent clinical settings60. See Figure 2.

Despite its broad adoption, the BCLC system has been 
consistently reported to have significant limitations. Substan-
tial heterogeneity exists within intermediate-stage disease, par-
ticularly among stage B patients, in whom tumor size, number 
of nodules, and underlying liver function vary widely and are 
associated with different outcomes29,30,87. Similarly, stage C en-
compasses both locally advanced and metastatic disease, groups 
that differ markedly in prognosis and therapeutic options, com-
plicating uniform treatment allocation77. In addition, the BCLC 
system does not fully incorporate tumor biology, therapeutic 
response, or the expanding indications for surgical resection 
and liver transplantation beyond the very early and early stages, 
which have been increasingly reported in clinical practice81.

Treatment decision-making in HCC has become pro-
gressively more complex with the development of new sys-
temic therapies, refinements in locoregional treatments, and 
the broader application of surgical approaches. In this con-
text, multidisciplinary evaluation has been associated with 
improved treatment selection and overall survival and has 
emerged as a critical component of contemporary HCC man-
agement64. These developments highlight the need to interpret 
staging systems within a broader clinical framework rather 
than as rigid treatment algorithms.

Recommendation 13
The BCLC system should be used for staging and prognos-

tic prediction in patients with HCC; however, treatment deci-
sions should not rely exclusively on BCLC stage and should be 
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individualized based on multidisciplinary evaluation in centers 
with surgical and transplant expertise.

Evidence level: Moderate
Recommendation grade: Strong

Should bone scintigraphy be performed 
routinely for staging in patients with HCC?

Although bone metastases can occur in advanced HCC, 
their incidence at initial diagnosis is low, limiting the potential 
impact of systematic skeletal evaluation in unselected patients. 
Rodriguez-Alvarez et al.62 analyzed 238 patients staged using ab-
dominal imaging, chest CT, and bone scintigraphy. Extrahepatic 
disease was present in 18% of patients, and 8% had positive bone 
scintigraphy results. However, among the positive cases, only four 
were true positives, and none affected staging or therapy plans.

Routine use of bone scintigraphy presents important limi-
tations in clinical practice. The examination incurs additional 
costs and requires resources, with variable availability across 
healthcare systems. It also exposes patients to ionizing radia-
tion and has a recognized risk of false-positive findings related 
to degenerative changes, trauma, or inflammatory bone disease, 
which may lead to unnecessary additional investigations, de-
layed treatment decisions, and increased patient burden without 
clear clinical benefit. Consequently, bone scintigraphy should 
not be performed routinely for HCC staging and should be re-
served for selected patients, particularly those with bone-related 
symptoms or suspicious findings on CT or MRI26,32.

Recommendation 14
Bone scintigraphy should not be performed routinely for 

staging in patients with HCC and should be reserved for cases 
with clinical symptoms or imaging findings suggestive of bone 
metastases.

Evidence level: Moderate
Recommendation grade: Weak

What is the role of PET-CT in the staging 
of patients with HCC?

Prospective evidence from the positron emission tomog-
raphy (PET)-HCC01 multicenter study provides important 
data on the clinical impact of PET-CT in patients with HCC. 
In this study, 215 patients with newly diagnosed HCC, staged 
as BCLC A–C, underwent standard morphological imaging 
followed by PET-CT with fluorine-18 fluorodeoxyglucose 
(18F-FDG) and 18F-fluorocholine. PET-CT identified po-
tential new lesions in 19 patients (9%), but only six of these 
findings were confirmed as HCC on follow-up, including one 
adrenal lesion, two bone lesions, two lymph node lesions, and 
one intrahepatic lesion. PET-CT led to a change in BCLC 
stage in ten patients, reflecting reclassification across stages A, 
B, and C. Despite these staging changes, planned treatment 
was modified in only four patients (2% of the cohort), a pro-
portion that was below the study’s prespecified threshold for 
clinical relevance50.

These findings underscore the limited incremental value of 
PET-CT for routine staging. One of the main reasons for this 
limited performance is the metabolic heterogeneity of HCC. 
Well-differentiated HCC, the most common histopathologi-
cal pattern, closely resembles normal hepatocytes and exhib-
its metabolic behavior similar to that of normal hepatocytes, 
resulting in low tracer uptake and reduced sensitivity. Con-
sequently, PET-CT shows limited accuracy in distinguishing 
intrahepatic HCC lesions from surrounding liver parenchy-
ma44,90.

Conversely, PET-CT may provide additional information 
in selected contexts. 18F-FDG PET-CT has demonstrated 
utility in detecting extrahepatic disease and in identifying tu-

Figure 2. The Barcelona Clinic Liver Cancer staging and classification.
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mors with aggressive biological behavior. Increased metabolic 
activity and higher metabolic tumor volume have been associ-
ated with poorer prognosis and inferior treatment outcomes, 
suggesting a role for PET-derived parameters in prognosti-
cation. However, variability in sensitivity and specificity, to-
gether with cost, limited availability, and radiation exposure, 
restrict its broader clinical application44.

Recommendation 15
Routine PET-CT should not be performed for staging in 

patients with HCC. PET-CT may be considered in selected 
cases, particularly when there is suspected aggressive tumor bi-
ology or equivocal findings on conventional imaging, concern 
for extrahepatic disease, and the result is expected to influence 
clinical management.

Evidence level: High
Recommendation grade: Weak

Should the management of patients with 
HCC be guided by a multidisciplinary 
team approach?

Management of HCC requires complex clinical decision-
making that integrates tumor burden, patient comorbidities, 
and the severity of underlying liver disease71. Multidisciplinary 
discussion enables the integration of perspectives from hepa-
tology, surgery, oncology, radiology, interventional radiology, 
transplantation, and palliative care, thereby facilitating indi-
vidualized treatment strategies tailored to both tumor charac-
teristics and liver function88.

Observational studies have consistently shown that mul-
tidisciplinary team–based management of HCC is associated 
with improved adherence to evidence-based therapies, more 
appropriate treatment allocation, and improved overall sur-
vival when compared with non-coordinated care models8,53,92. 
These benefits appear to be driven by more accurate staging, 
improved patient selection for curative and non-curative ther-
apies, and timely treatment sequencing.

Recommendation 16
A multidisciplinary approach should be adopted in the 

management of patients with HCC to support individualized 
treatment planning and optimize clinical outcomes.

Evidence level: Moderate
Recommendation grade: Strong

How should hepatitis B virus infection be 
managed in patients diagnosed with HCC?

Strong evidence indicates that antiviral therapy for hepati-
tis B virus (HBV) improves outcomes in patients with HCC. 
Suppression of viral replication reduces the risk of HBV reac-
tivation, limits hepatic decompensation, and is associated with 
lower rates of HCC recurrence after curative-intent therapies, 
ultimately improving overall survival42,73. Nucleotide analogs, 
including entecavir, tenofovir disoproxil fumarate, and teno-
fovir alafenamide, are effective in achieving sustained viral 
suppression. A meta-regression analysis including 14 studies 

and 1,284 patients demonstrated that antiviral therapy signifi-
cantly reduces HCC recurrence and improves overall survival 
in patients with HBV-related HCC94.

The importance of antiviral therapy is further underscored 
in patients receiving systemic treatment for HCC. Anti-an-
giogenic agents and immune checkpoint inhibitors may in-
crease the risk of HBV reactivation, although HBV-positive 
patients have been underrepresented in pivotal clinical trials 
evaluating these therapies18,38,86. Available real-world data sug-
gest that HBV reactivation can occur during immunotherapy, 
even among patients receiving antiviral prophylaxis, highlight-
ing the need for systematic viral suppression and monitoring72.

Recommendation 17
In patients with HBV-related HCC, antiviral therapy with 

potent nucleotide analogues should be initiated to reduce the 
risk of viral reactivation, decrease HCC recurrence, and im-
prove overall survival, irrespective of the oncologic treatment 
strategy.

Evidence level: Moderate
Recommendation grade: Strong

How should hepatitis C virus infection be 
managed in patients diagnosed with HCC?

Saraiya et al.67, in a meta-analysis of 24 studies and 1,820 
patients, reported a pooled HCC recurrence rate of 24.4% 
after direct-acting antiviral (DAA) therapy. HCC recurrence 
rates were comparable between patients treated with DAA and 
those managed with interferon-based therapy or no antiviral 
treatment, indicating that DAA treatment does not confer a 
demonstrable oncologic benefit in patients with active or re-
cently treated HCC. 

Although viral eradication with DAAs may improve liv-
er function and, in theory, facilitate subsequent oncologic 
therapies, this potential advantage must be weighed against 
evidence of reduced antiviral efficacy in the setting of HCC. 
In a large real-world analysis of the HCV-TARGET cohort58, 
the authors evaluated 1,457 patients with cirrhosis and com-
plete virologic follow-up. Sustained virologic response rates 
were 91% in patients without HCC, compared with 84% in 
those with completely treated HCC and 80% in those with 
partially treated or untreated HCC. In adjusted analysis, the 
presence of HCC was independently associated with a signifi-
cantly lower likelihood of achieving a sustained viral response 
(SVR) (odds ratio [OR]=0.51; 95%CI 0.33–0.81), whereas 
tumor treatment status among patients with HCC did not sig-
nificantly influence SVR. These data indicate that HCC itself, 
rather than tumor control, is associated with diminished anti-
viral response. When combined with the substantial compet-
ing risk of HCC-related mortality, these findings help explain 
why the clinical impact of DAA therapy in patients with active 
HCC is often limited.

These findings support the strategy of deferring DAA 
therapy until after curative-intent HCC treatment, such as 
surgical resection or local ablation. Delaying antiviral therapy 
allows repeated imaging to confirm oncologic response, re-
duces the likelihood of treating patients with residual or occult 
disease, and may improve the probability of achieving SVR. 
On the other hand, in patients listed for liver transplantation, 
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the timing of DAA therapy requires individualized assessment. 
Considerations include regional waiting times, availability of 
HCV-positive donor organs, and severity of liver dysfunction6. 

In contrast, in patients with intermediate or advanced 
HCC who are not candidates for curative therapy, the like-
lihood of achieving a complete tumor response is low, and 
the competing risk of HCC-related mortality is high. In this 
population, available data are insufficient to demonstrate the 
benefit of DAA therapy. Therefore, antiviral treatment should 
not be routinely administered and must be individualized, 
considering treatment costs, tumor burden, expected survival, 
liver function, and patient preferences.

Recommendation 18
In patients with HCV-related HCC, DAA therapy should 

be offered after a complete response to curative-intent treat-
ments, including surgical resection or local ablation. In can-
didates for liver transplantation, the timing of DAA therapy 
should be individualized, considering regional waiting times, 
availability of HCV-positive donor organs, and the severity of 
underlying liver dysfunction. In patients who are not candi-
dates for curative treatment, routine DAA therapy is not rec-
ommended, and antiviral treatment should be individualized 
based on treatment costs, tumor burden, expected survival, 
liver function, and patient preferences. This recommendation 
reflects current evidence on competing risks rather than a lack 
of antiviral efficacy.

Evidence level: Low
Recommendation grade: Weak

DISCUSSION
The management of HCC is intrinsically complex, as it 

requires simultaneous consideration of tumor burden, liver 
function, portal hypertension, and patient performance sta-
tus. Unlike most solid tumors, HCC arises predominantly in 
the setting of chronic liver disease, demanding close interac-
tion among multiple specialties, including hepatology, radi-
ology, pathology, oncology, surgery, interventional radiology, 
and transplantation. In this context, standardizing diagnostic 
and clinical assessment pathways is essential to ensure that all 
members of the multidisciplinary team share a common lan-
guage, consistent diagnostic thresholds, and aligned decision-
making principles. This consensus directly addresses this need 
by harmonizing radiological, histopathological, and clinical 
evaluation strategies, thereby facilitating consistent and trans-
parent care.

Looking ahead, several developments have the potential to 
transform the clinical investigation and initial management of 
HCC. Imaging already plays a central role in diagnosis, al-
lowing noninvasive confirmation of HCC in most high-risk 
patients and avoiding biopsy-related risks. In this setting, ar-
tificial intelligence and radiomics are emerging as promising 
tools capable of extracting high-dimensional imaging features 
beyond visual assessment27,46. These approaches may improve 
lesion characterization, refine risk stratification, predict histo-
logical subtypes, and potentially anticipate treatment response. 
However, their incorporation into routine practice will require 
rigorous validation, clear demonstration of clinical benefit, 
and strategies to ensure equitable access to advanced imaging 
technologies and computational resources.

Advances in pathology also hold promise for improving 
diagnostic efficiency and consistency. Artificial intelligence–
assisted pathology and digital workflows may accelerate re-
porting, enhance standardization, and support accurate his-
tological and immunohistochemical assessment when tissue 
diagnosis is required66. Nonetheless, these innovations must 
be implemented alongside investments in training, infrastruc-
ture, and quality control to avoid widening existing disparities.

In parallel with advances in imaging and pathology, mo-
lecular biomarkers are emerging as a key frontier in HCC 
risk stratification and early detection. Circulating tumor de-
oxyribonucleic acid (ct-DNA), circulating tumor cells, and 
other liquid biopsy–based markers have shown promise for 
identifying minimal residual disease, detecting early tumor 
recurrence, and refining prognostic assessment beyond con-
ventional clinical staging. These approaches may enable dy-
namic, noninvasive monitoring of tumor biology and treat-
ment response, potentially complementing imaging-based 
surveillance. Liquid biopsy can capture tumor heterogeneity 
and molecular evolution over time, providing insights that 
are not obtainable from a single tissue sample and enabling 
longitudinal assessment of disease activity. However, current 
evidence remains heterogeneous, and standardized assays, 
validated thresholds, and prospective studies demonstrating 
clinical utility are still lacking. Large-scale validation studies 
are needed to define how these biomarkers should be inte-
grated into existing surveillance algorithms and treatment 
decision pathways3.

Beyond technological innovation, future efforts must 
prioritize strategies to disseminate diagnostic resources and 
expand equitable access to care. In many regions, access to 
cross-sectional imaging, nuclear medicine, antiviral therapy 
for hepatitis B and C, and structured surveillance programs 
remain limited. These gaps are particularly concerning because 
they often disproportionately affect populations with the high-
est burden of HCC. In Brazil—a large and highly heteroge-
neous country with marked regional disparities in healthcare 
infrastructure—, unequal resource allocation can lead to di-
agnostic delays, inconsistent staging, and unequal access to 
treatment. 

Diagnostic and clinical investigation strategies must be 
adapted to the sociogeographic realities of each healthcare 
system. This consensus represents a multidisciplinary effort to 
translate scientific evidence into pragmatic, context-sensitive 
recommendations. It should not be viewed as a prescriptive 
manual, but rather as a decision-support framework designed 
to guide diagnostic and management pathways across a wide 
range of clinical environments76. Ongoing updates will be es-
sential to incorporate emerging evidence, technological ad-
vances, and implementation data, while continuously address-
ing disparities in access and outcomes.

CONCLUSION
This multidisciplinary consensus provides evidence-based 

recommendations for the diagnosis, clinical assessment, and 
staging of HCC, with emphasis on standardization and clini-
cal applicability. By integrating radiological, histopathological, 
and clinical parameters, these recommendations aim to sup-
port individualized, safe patient care and to serve as a robust 
framework for future updates that incorporate emerging evi-
dence and evolving clinical practice.

POSITION PAPER

14/19 ABCD Arq Bras Cir Dig 2026;39:e1964

http://creativecommons.org/licenses/by/4.0/


AUTHOR’S CONTRIBUTIONS
FJFC: Conceptualization, Data analysis, Methodology, 

Writing – original draft, Writing – review & editing. AFO: 
Conceptualization, Data analysis, Methodology, Writing – 
original draft, Writing – review & editing. FT: Data analysis, 
Methodology, Writing – review & editing. ALG: Investigation, 
Writing – original draft, Writing – review & editing; PHSF: 
Investigation, Writing – original draft, Writing – review & ed-
iting; HFN: Investigation, Writing – original draft, Writing – 
review & editing; RNP: Investigation, Writing – original draft, 
Writing – review & editing; IFSFB: Investigation, Writing – 
original draft, Writing – review & editing; WA: Investigation, 
Writing – original draft, Writing – review & editing; PCGA: 
Investigation, Writing – original draft, Writing – review & 
editing; CEBM: Investigation, Writing – original draft, Writ-
ing – review & editing; ACB: Investigation, Writing – original 
draft, Writing – review & editing; MIB: Investigation, Writ-
ing – original draft, Writing – review & editing; LCB: Inves-
tigation, Writing – original draft, Writing – review & editing; 
CC: Investigation, Writing – original draft, Writing – review 
& editing; FJC: Investigation, Writing – original draft, Writ-
ing – review & editing; GMC: Investigation, Writing – original 
draft, Writing – review & editing; ALD: Investigation, Writ-
ing – original draft, Writing – review & editing; DNF: Inves-
tigation, Writing – original draft, Writing – review & editing; 
JHPG: Investigation, Writing – original draft, Writing – review 
& editing; TG: Investigation, Writing – original draft, Writing 
– review & editing; MMC: Investigation, Writing – original 
draft, Writing – review & editing; CVCO: Investigation, Writ-
ing – original draft, Writing – review & editing; ANK: Inves-
tigation, Writing – original draft, Writing – review & editing; 
ASL: Investigation, Writing – original draft, Writing – review 
& editing; GLPM: Investigation, Writing – original draft, 
Writing – review & editing; CMR: Investigation, Writing – 
original draft, Writing – review & editing; MRM: Investiga-
tion, Writing – original draft, Writing – review & editing; JM-
MLF: Investigation, Writing – original draft, Writing – review 
& editing; MJ: Investigation, Writing – original draft, Writ-
ing – review & editing; RAP: Investigation, Writing – original 
draft, Writing – review & editing; RSNP: Investigation, Writ-
ing – original draft, Writing – review & editing; HSCR: Inves-
tigation, Writing – original draft, Writing – review & editing; 
MRM: Investigation, Writing – original draft, Writing – review 
& editing; DRRF: Investigation, Writing – original draft, Writ-
ing – review & editing; AAR: Investigation, Writing – original 
draft, Writing – review & editing; LAS: Investigation, Writing 
– original draft, Writing – review & editing; OJMT: Investi-
gation, Writing – original draft, Writing – review & editing; 
LACD: Investigation, Writing – original draft, Writing – re-
view & editing; AAM: Investigation, Writing – original draft, 
Writing – review & editing; AKC: Investigation, Writing – 
original draft, Writing – review & editing; PH: Investigation, 
Writing – original draft, Writing – review & editing.

DATA AVAILABILITY
The datasets generated and/or analyzed during the current 

study are available from the corresponding author upon rea-
sonable request. The information regarding the investigation, 
methodology, and data analysis of the article is archived under 
the authors’ responsibility.

REFERENCES 
1.	 Adamo RG, van der Pol CB, Alabousi M, Lam E, Sal-

ameh JP, Abedrabbo N, et al. Diagnostic performance of 
CT/MRI LI-RADS version 2018 major feature combina-
tions: individual participant data meta-analysis. Radiol-
ogy. 2025;315(3):e243450. https://doi.org/10.1148/ra-
diol.243450. 

2.	 Al-Muhannadi N, Ansari N, Brahmi U, Satir AA. Differen-
tial diagnosis of malignant epithelial tumours in the liver: 
an immunohistochemical study on liver biopsy material. 
Ann Hepatol. 2011;10(4):508-15. 

3.	 Anand N, Wu S, Guo Z, Figueroa MS, Jung L, Li M, et al. 
Novel blood-based liquid biopsy approaches in hepato-
cellular carcinoma. JCO Oncol Adv. 2025;2:e2500132. 
https://doi.org/10.1200/OA-25-00132.

4.	 Bohte AE, Niet A, Jansen L, Bipat S, Nederveen AJ, Verheij 
J, et al. Non-invasive evaluation of liver fibrosis: a com-
parison of ultrasound-based transient elastography and 
MR elastography in patients with viral hepatitis B and C. 
Eur Radiol. 2014;24(3):638-48. https://doi.org/10.1007/
s00330-013-3046-0. 

5.	 Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soer-
jomataram I, et al. Global cancer statistics 2022: GLO-
BOCAN estimates of incidence and mortality world-
wide for 36 cancers in 185 countries. CA Cancer J Clin. 
2024;74(3):229-63. https://doi.org/10.3322/caac.21834. 

6.	 Bruix J, Castells A, Bosch J, Feu F, Fuster J, Garcia-Pagan 
JC, et al. Surgical resection of hepatocellular carcinoma in 
cirrhotic patients: prognostic value of preoperative portal 
pressure. Gastroenterology. 1996;111(4):1018-22. https://
doi.org/10.1016/s0016-5085(96)70070-7. 

7.	 Cescon M, Colecchia A, Cucchetti A, Peri E, Montrone L, 
Ercolani G, et al. Value of transient elastography measured 
with FibroScan in predicting the outcome of hepatic resection 
for hepatocellular carcinoma. Ann Surg. 2012;256(5):706-
13. https://doi.org/10.1097/SLA.0b013e3182724ce8. 

8.	 Chang TT, Sawhney R, Monto A, Davoren JB, Kirkland 
JG, Stewart L, et al. Implementation of a multidisciplinary 
treatment team for hepatocellular cancer at a Veterans Affairs 
Medical Center improves survival. HPB. 2008;10(6):405-
11. https://doi.org/10.1080/13651820802356572. 

9.	 Chernyak V, Fowler KJ, Kamaya A, Kielar AZ, Elsayes KM, 
Bashir MR, et al. Liver imaging reporting and data system 
(LI-RADS) version 2018: imaging of hepatocellular carci-
noma in at-risk patients. Radiology. 2018;289(3):816-30. 
https://doi.org/10.1148/radiol.2018181494. 

10.	 Choi JY, Lee JM, Sirlin CB. CT and MR imaging diagnosis 
and staging of hepatocellular carcinoma: part II. Extra-
cellular agents, hepatobiliary agents, and ancillary imag-
ing features. Radiology. 2014;273(1):30-50. https://doi.
org/10.1148/radiol.14132362.  

11.	 Coimbra FJF, Godoy AL, Feitosa Neto H, Pinheiro RN, 
Boin IFSF, Andraus W, et  al. Prevention, surveillance, 
and early detection of hepatocellular carcinoma: a Brazil-
ian multidisciplinary consensus. Arq Bras Cir Dig. 2026. 
https://doi.org/10.1590/0102-672020260000018e1947.

12.	 Cooper GS, Bellamy P, Dawson NV, Desbiens N, Fulk-
erson WJ Jr, Goldman L, et  al. A prognostic model for 
patients with end-stage liver disease. Gastroenterol-
ogy. 1997;113(4):1278-88. https://doi.org/10.1053/
gast.1997.v113.pm9322523. 

Diagnosis, clinical assessment, and staging of hepatocellular carcinoma: a Brazilian multidisciplinary consensus

15/19ABCD Arq Bras Cir Dig 2026;39:e1964

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1148/radiol.243450
https://doi.org/10.1148/radiol.243450
https://doi.org/10.1200/OA-25-00132
https://doi.org/10.1007/s00330-013-3046-0
https://doi.org/10.1007/s00330-013-3046-0
https://doi.org/10.3322/caac.21834
https://doi.org/10.1016/s0016-5085(96)70070-7
https://doi.org/10.1016/s0016-5085(96)70070-7
https://doi.org/10.1097/SLA.0b013e3182724ce8
https://doi.org/10.1080/13651820802356572
https://doi.org/10.1148/radiol.2018181494
https://doi.org/10.1148/radiol.14132362
https://doi.org/10.1148/radiol.14132362
https://doi.org/10.1590/0102-672020260000018e1947
https://doi.org/10.1053/gast.1997.v113.pm9322523
https://doi.org/10.1053/gast.1997.v113.pm9322523


13.	 Corwin MT, Lee AY, Fananapazir G, Loehfelm TW, Sarkar 
S, Sirlin CB. Nonstandardized terminology to describe fo-
cal liver lesions in patients at risk for hepatocellular car-
cinoma: implications regarding clinical communication. 
AJR Am J Roentgenol. 2018;210(1):85-90. https://doi.
org/10.2214/AJR.17.18416. 

14.	 Carvalho JR, Villela-Nogueira CA, Perez RM, Portugal 
FB, Flor LS, Campos MR, et al. Burden of chronic viral 
hepatitis and liver cirrhosis in Brazil - the Brazilian Global 
Burden of Disease Study. Ann Hepatol. 2017;16(6):893-
900. https://doi.org/10.5604/01.3001.0010.5280. 

15.	 Graaf W, Bennink RJ, Veteläinen R, van Gulik TM. 
Nuclear imaging techniques for the assessment of he-
patic function in liver surgery and transplantation. J 
Nucl Med. 2010;51(5):742-52. https://doi.org/10.2967/
jnumed.109.069435. 

16.	 Graaf W, van Lienden KP, van Gulik TM, Bennink RJ. (99m)
Tc-mebrofenin hepatobiliary scintigraphy with SPECT for 
the assessment of hepatic function and liver functional volume 
before partial hepatectomy. J Nucl Med. 2010;51(2):229-36. 
https://doi.org/10.2967/jnumed.109.069724. 

17.	 Di Tommaso L, Franchi G, Park YN, Fiamengo B, Destro 
A, Morenghi E, et al. Diagnostic value of HSP70, glypi-
can 3, and glutamine synthetase in hepatocellular nodules 
in cirrhosis. Hepatology. 2007;45(3):725-34. https://doi.
org/10.1002/hep.21531. 

18.	 El-Khoueiry AB, Sangro B, Yau T, Crocenzi TS, Kudo M, 
Hsu C, et  al. Nivolumab in patients with advanced he-
patocellular carcinoma (CheckMate 040): an open-label, 
non-comparative, phase 1/2 dose escalation and expan-
sion trial. Lancet. 2017;389(10088):2492-502. https://
doi.org/10.1016/S0140-6736(17)31046-2. 

19.	 European Association for the Study of the Liver. EASL 
Clinical Practice Guidelines: Management of hepatocel-
lular carcinoma. J Hepatol. 2018;69(1):182-236. https://
doi.org/10.1016/j.jhep.2018.03.019. 

20.	 Flusberg M, Ganeles J, Ekinci T, Goldberg-Stein S, Paroder 
V, Kobi M, et al. Impact of a structured report template 
on the quality of CT and MRI reports for hepatocellular 
carcinoma diagnosis. J Am Coll Radiol. 2017;14(9):1206-
11. https://doi.org/10.1016/j.jacr.2017.02.050. 

21.	 Forner A, Vilana R, Ayuso C, Bianchi L, Solé M, Ayuso 
JR, et al. Diagnosis of hepatic nodules 20 mm or smaller 
in cirrhosis: Prospective validation of the noninvasive di-
agnostic criteria for hepatocellular carcinoma. Hepatology. 
2008;47(1):97-104. https://doi.org/10.1002/hep.21966

22.	 Francisco FA, Araújo AL, Oliveira Neto JA, Parente DB. 
Hepatobiliary contrast agents: differential diagnosis of fo-
cal hepatic lesions, pitfalls and other indications. Radiol 
Bras. 2014;47(5):301-9. https://doi.org/10.1590/0100-
3984.2013.1867. 

23.	 Garcia FOB, Garcia RJR, Maurity MP, Nascimento 
ESM. Hepatectomies: indications and results from a ref-
erence hospital in the Brazilian Amazon. Arq Bras Cir 
Dig. 2024;37:e1845. https://doi.org/10.1590/0102-
6720202400051e1845. 

24.	 Ge PL, Du SD, Mao YL. Advances in preoperative as-
sessment of liver function. Hepatobiliary Pancreat Dis 
Int. 2014;13(4):361-70. https://doi.org/10.1016/s1499-
3872(14)60267-8. 

25.	 Guo G, Lei Z, Tang X, Ma W, Si A, Yang P, et al. External 
validation of six liver functional reserve models to predict 

posthepatectomy liver failure after major resection for he-
patocellular carcinoma. J Cancer. 2021;12(17):5260-7. 
https://doi.org/10.7150/jca.58726. 

26.	 Harding JJ, Abu-Zeinah G, Chou JF, Owen DH, Ly M, 
Lowery MA, et al. Morbidity, and mortality of bone metas-
tases in advanced hepatocellular carcinoma. J Natl Compr 
Canc Netw. 2018;16(1):50-8. https://doi.org/10.6004/
jnccn.2017.7024. 

27.	 He T, Fong JN, Moore LW, Ezeana CF, Victor D, Divatia 
M, et al. An imageomics and multi-network based deep 
learning model for risk assessment of liver transplantation 
for hepatocellular cancer. Comput Med Imaging Graph. 
2021;89:101894. https://doi.org/10.1016/j.compmed-
imag.2021.101894. 

28.	 Hiraoka A, Michitaka K, Kumada T, Izumi N, Kadoya 
M, Kokudo N, et  al. Validation and potential of albu-
min-bilirubin grade and prognostication in a nationwide 
survey of 46,681 hepatocellular carcinoma patients in Ja-
pan: the need for a more detailed evaluation of hepatic 
function. Liver Cancer. 2017;6(4):325-36. https://doi.
org/10.1159/000479984. 

29.	 Ho MC, Hasegawa K, Chen XP, Nagano H, Lee YJ, 
Chau GY, et  al. Surgery for intermediate and advanced 
hepatocellular carcinoma: a consensus report from the 5th 
Asia-Pacific Primary Liver Cancer Expert Meeting (AP-
PLE 2014). Liver Cancer. 2016;5(4):245-56. https://doi.
org/10.1159/000449336. 

30.	 Hu S, Gan W, Qiao L, Ye C, Wu D, Liao B, et al. A new 
prognostic algorithm predicting HCC recurrence in pa-
tients with Barcelona clinic liver cancer stage B who re-
ceived PA-TACE. Front Oncol. 2021;11:742630. https://
doi.org/10.3389/fonc.2021.742630. 

31.	 Imajo K, Honda Y, Kobayashi T, Nagai K, Ozaki A, Iwaki 
M, et al. Direct comparison of US and MR elastography 
for staging liver fibrosis in patients with nonalcoholic fatty 
liver disease. Clin Gastroenterol Hepatol. 2022;20(4):908-
917.e11. https://doi.org/10.1016/j.cgh.2020.12.016. 

32.	 Jin YJ, Lee HC, Lee D, Shim JH, Kim KM, Lim YS, et al. 
Role of the routine use of chest computed tomography and 
bone scan in staging workup of hepatocellular carcinoma. 
J Hepatol. 2012;56(6):1324-9. https://doi.org/10.1016/j.
jhep.2011.12.027. 

33.	 Johnson PJ, Berhane S, Kagebayashi C, Satomura S, Teng 
M, Reeves HL, et al. Assessment of liver function in pa-
tients with hepatocellular carcinoma: a new evidence-based 
approach-the ALBI grade. J Clin Oncol. 2015;33(6):550-
8. https://doi.org/10.1200/JCO.2014.57.9151. 

34.	 Kabbach G, Assi HA, Bolotin G, Schuster M, Lee HJ, 
Tadros M. Hepatobiliary tumors: update on diagnosis and 
management. J Clin Transl Hepatol. 2015;3(3):169-81. 
https://doi.org/10.14218/JCTH.2015.00012. 

35.	 Kanneganti M, Marrero JA, Parikh ND, Kanwal F, Yokoo 
T, Mendiratta-Lala M, et al. Clinical outcomes of patients 
with Liver Imaging Reporting and Data System 3 or Liver 
Imaging Reporting and Data System 4 observations in 
patients with cirrhosis: A systematic review. Liver Transpl. 
2022;28(12):1865-75. https://doi.org/10.1002/lt.26562. 

36.	 Kim H, Jang M, Park YN. Histopathological variants of 
hepatocellular carcinomas: an update according to the 5th 
edition of the WHO Classification of Digestive System 
Tumors. J Liver Cancer. 2020;20(1):17-24. https://doi.
org/10.17998/jlc.20.1.17. 

POSITION PAPER

16/19 ABCD Arq Bras Cir Dig 2026;39:e1964

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.2214/AJR.17.18416
https://doi.org/10.2214/AJR.17.18416
https://doi.org/10.5604/01.3001.0010.5280
https://doi.org/10.2967/jnumed.109.069435
https://doi.org/10.2967/jnumed.109.069435
https://doi.org/10.2967/jnumed.109.069724
https://doi.org/10.1002/hep.21531
https://doi.org/10.1002/hep.21531
https://doi.org/10.1016/S0140-6736(17)31046-2
https://doi.org/10.1016/S0140-6736(17)31046-2
https://doi.org/10.1016/j.jhep.2018.03.019
https://doi.org/10.1016/j.jhep.2018.03.019
https://doi.org/10.1016/j.jacr.2017.02.050
https://doi.org/10.1002/hep.21966
https://doi.org/10.1590/0100-3984.2013.1867
https://doi.org/10.1590/0100-3984.2013.1867
https://doi.org/10.1590/0102-6720202400051e1845
https://doi.org/10.1590/0102-6720202400051e1845
https://doi.org/10.1016/s1499-3872(14)60267-8
https://doi.org/10.1016/s1499-3872(14)60267-8
https://doi.org/10.7150/jca.58726
https://doi.org/10.6004/jnccn.2017.7024
https://doi.org/10.6004/jnccn.2017.7024
https://doi.org/10.1016/j.compmedimag.2021.101894
https://doi.org/10.1016/j.compmedimag.2021.101894
https://doi.org/10.1159/000479984
https://doi.org/10.1159/000479984
https://doi.org/10.1159/000449336
https://doi.org/10.1159/000449336
https://doi.org/10.3389/fonc.2021.742630
https://doi.org/10.3389/fonc.2021.742630
https://doi.org/10.1016/j.cgh.2020.12.016
https://doi.org/10.1016/j.jhep.2011.12.027
https://doi.org/10.1016/j.jhep.2011.12.027
https://doi.org/10.1200/JCO.2014.57.9151
https://doi.org/10.14218/JCTH.2015.00012
https://doi.org/10.1002/lt.26562
https://doi.org/10.17998/jlc.20.1.17
https://doi.org/10.17998/jlc.20.1.17


37.	 Kim TH, Kim SY, Tang A, Lee JM. Comparison of interna-
tional guidelines for noninvasive diagnosis of hepatocellular 
carcinoma: 2018 update. Clin Mol Hepatol. 2019;25(3):245-
63. https://doi.org/10.3350/cmh.2018.0090. 

38.	 Lee PC, Chao Y, Chen MH, Lan KH, Lee IC, Hou MC, 
et al. Risk of HBV reactivation in patients with immune 
checkpoint inhibitor-treated unresectable hepatocellular 
carcinoma. J Immunother Cancer. 2020;8(2):e001072. 
https://doi.org/10.1136/jitc-2020-001072. 

39.	 Lee S, Kim SS, Roh YH, Choi JY, Park MS, Kim MJ. Diag-
nostic performance of CT/MRI liver imaging reporting and 
data system v2017 for hepatocellular carcinoma: a system-
atic review and meta-analysis. Liver Int. 2020;40(6):1488-
97. https://doi.org/10.1111/liv.14424. 

40.	 Lee SH, Yim SY, Shim JJ, Lee JS. Molecular subtypes and 
genomic signatures of hepatocellular carcinoma for prog-
nostication and therapeutic decision-making. In: Hoshida 
Y, editor. Hepatocellular carcinoma: translational precision 
medicine approaches. Cham (CH): Humana Press; 2019. 
Chapter 6. https://doi.org/10.1007/978-3-030-21540-8_6 

41.	 Lin F, Abdallah H, Meschter S. Diagnostic utility of CD10 
in differentiating hepatocellular carcinoma from metastatic 
carcinoma in fine-needle aspiration biopsy (FNAB) of the 
liver. Diagn Cytopathol. 2004;30(2):92-7. https://doi.
org/10.1002/dc.10419

42.	 Liu Y, Veeraraghavan V, Pinkerton M, Fu J, Douglas MW, 
George J, et al. Viral biomarkers for hepatitis B virus-related 
hepatocellular carcinoma occurrence and recurrence. Front 
Microbiol. 2021;12:665201. https://doi.org/10.3389/
fmicb.2021.665201.

43.	 Loy LM, Low HM, Choi JY, Rhee H, Wong CF, Tan CH. 
Variant hepatocellular carcinoma subtypes according to 
the 2019 WHO classification: an imaging-focused review. 
AJR Am J Roentgenol. 2022;219(2):212-23. https://doi.
org/10.2214/AJR.21.26982. 

44.	 Lu RC, She B, Gao WT, Ji YH, Xu DD, Wang QS, et al. 
Positron-emission tomography for hepatocellular carcino-
ma: Current status and future prospects. World J Gastroen-
terol. 2019;25(32):4682-95. https://doi.org/10.3748/wjg.
v25.i32.4682. 

45.	 Machairas N, Papaconstantinou D, Tsilimigras DI, Moris 
D, Prodromidou A, Paspala A, et al. Comparison between 
robotic and open liver resection: a systematic review and 
meta-analysis of short-term outcomes. Updates Surg. 
2019;71(1):39-48. https://doi.org/10.1007/s13304-019-
00629-0. 

46.	 Malik S, Das R, Thongtan T, Thompson K, Dbouk N. AI in 
hepatology: revolutionizing the diagnosis and management 
of liver disease. J Clin Med. 2024;13(24):7833. https://doi.
org/10.3390/jcm13247833. 

47.	 Marrero JA, Kulik LM, Sirlin CB, Zhu AX, Finn RS, Abecas-
sis MM, et al. Diagnosis, staging, and management of hepa-
tocellular carcinoma: 2018 practice guidance by the Ameri-
can Association for the Study of Liver Diseases. Hepatology. 
2018;68(2):723-50. https://doi.org/10.1002/hep.29913. 

48.	 McGlynn KA, Petrick JL, El-Serag HB. Epidemiology of 
hepatocellular carcinoma. Hepatology. 2021;73(Suppl. 
1):4-13. https://doi.org/10.1002/hep.31288.

49.	 National Comprehensive Cancer Network. Hepatobiliary 
cancers. Version 5.2022 [Internet]. Plymouth Meeting: Na-
tional Comprehensive Cancer Network; 2022 [cited 2026 
January 25]. Available at: https://jnccn.org/configurable/

content/journals$002fjnccn$002f19$002f5$002farticle-
p541.xml?print

50.	 Nault JC, Boubaya M, Wartski M, Dohan A, Pol S, Pop 
G, et  al. [18F]fluorodeoxyglucose and [18F]fluorocholine 
PET-CT for staging optimisation and treatment modi-
fication in hepatocellular carcinoma (PET-HCC01): a 
prospective multicentre study. Lancet Gastroenterol Hep-
atol. 2025;10(4):306-14. https://doi.org/10.1016/S2468-
1253(25)00011-1.

51.	 Nguyen T, Phillips D, Jain D, Torbenson M, Wu TT, 
Yeh MM, et  al. Comparison of 5 immunohistochemi-
cal markers of hepatocellular differentiation for the di-
agnosis of hepatocellular carcinoma. Arch Pathol Lab 
Med. 2015;139(8):1028-34. https://doi.org/10.5858/
arpa.2014-0479-OA. 

52.	 Nie C, Vaska M, Wong JK, Bathe OF, Przybojewski S, 
Burak KW, et  al. Tumor seeding with needle biopsy of 
hepatocellular carcinoma: a systematic review. Am J Gastro-
enterol. 2025;120(5):1144-51. https://doi.org/10.14309/
ajg.0000000000003210. 

53.	 Oxenberg J, Papenfuss W, Esemuede I, Attwood K, Si-
munovic M, Kuvshinoff B, et  al. Multidisciplinary can-
cer conferences for gastrointestinal malignancies result in 
measureable treatment changes: a prospective study of 149 
consecutive patients. Ann Surg Oncol. 2015;22(5):1533-9. 
https://doi.org/10.1245/s10434-014-4163-y. 

54.	 PDQ® Adult Treatment Editorial Board. PDQ adult pri-
mary liver cancer treatment [Internet]. Bethesda (MD): 
National Cancer Institute (US); 2023 [cited 2026 January 
25]. Available at: https://www.cancer.gov/types/liver/hp/
adult-liver-treatment-pdq

55.	 Pinato DJ, Sharma R, Allara E, Yen C, Arizumi T, Kubota 
K, et  al. The ALBI grade provides objective hepatic re-
serve estimation across each BCLC stage of hepatocellular 
carcinoma. J Hepatol. 2017;66(2):338-46. https://doi.
org/10.1016/j.jhep.2016.09.008. 

56.	 Pomfret EA, Washburn K, Wald C, Nalesnik MA, Douglas 
D, Russo M, et al. Report of a national conference on liver 
allocation in patients with hepatocellular carcinoma in the 
United States. Liver Transpl. 2010;16(3):262-78. https://
doi.org/10.1002/lt.21999. 

57.	 Quireze Junior C, Coelho FF, Lima AS, Marques HP, 
Palavecino M, Pawlik T, et al. Complications after hepa-
tectomy. Arq Bras Cir Dig. 2025;37:e1856. https://doi.
org/10.1590/0102-6720202400062e1856. 

58.	 Radhakrishnan K, Di Bisceglie AM, Reddy KR, Lim JK, 
Levitsky J, Hassan MA, et al. Treatment status of hepato-
cellular carcinoma does not influence rates of sustained 
virologic response: an HCV-TARGET analysis. Hepatol 
Commun. 2019;3(10):1388-99. https://doi.org/10.1002/
hep4.1412. 

59.	 Rassam F, Olthof PB, Richardson H, van Gulik TM, 
Bennink RJ. Practical guidelines for the use of techne-
tium-99m mebrofenin hepatobiliary scintigraphy in 
the quantitative assessment of liver function. Nucl Med 
Commun. 2019;40(4):297-307. https://doi.org/10.1097/
MNM.0000000000000973. 

60.	 Reig M, Forner A, Rimola J, Ferrer-Fàbrega J, Burrel M, 
Garcia-Criado Á, et al. BCLC strategy for prognosis pre-
diction and treatment recommendation: The 2022 update. 
J Hepatol. 2022;76(3):681-93. https://doi.org/10.1016/j.
jhep.2021.11.018. 

Diagnosis, clinical assessment, and staging of hepatocellular carcinoma: a Brazilian multidisciplinary consensus

17/19ABCD Arq Bras Cir Dig 2026;39:e1964

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3350/cmh.2018.0090
https://doi.org/10.1136/jitc-2020-001072
https://doi.org/10.1111/liv.14424
https://doi.org/10.1007/978-3-030-21540-8_6
https://doi.org/10.1002/dc.10419
https://doi.org/10.1002/dc.10419
https://doi.org/10.3389/fmicb.2021.665201
https://doi.org/10.3389/fmicb.2021.665201
https://doi.org/10.2214/AJR.21.26982
https://doi.org/10.2214/AJR.21.26982
https://doi.org/10.3748/wjg.v25.i32.4682
https://doi.org/10.3748/wjg.v25.i32.4682
https://doi.org/10.1007/s13304-019-00629-0
https://doi.org/10.1007/s13304-019-00629-0
https://doi.org/10.3390/jcm13247833
https://doi.org/10.3390/jcm13247833
https://doi.org/10.1002/hep.29913
https://doi.org/10.1002/hep.31288
https://jnccn.org/configurable/content/journals$002fjnccn$002f19$002f5$002farticle-p541.xml?print
https://jnccn.org/configurable/content/journals$002fjnccn$002f19$002f5$002farticle-p541.xml?print
https://jnccn.org/configurable/content/journals$002fjnccn$002f19$002f5$002farticle-p541.xml?print
https://doi.org/10.1016/S2468-1253(25)00011-1
https://doi.org/10.1016/S2468-1253(25)00011-1
https://doi.org/10.5858/arpa.2014-0479-OA
https://doi.org/10.5858/arpa.2014-0479-OA
https://doi.org/10.14309/ajg.0000000000003210
https://doi.org/10.14309/ajg.0000000000003210
https://doi.org/10.1245/s10434-014-4163-y
https://www.cancer.gov/types/liver/hp/adult-liver-treatment-pdq
https://www.cancer.gov/types/liver/hp/adult-liver-treatment-pdq
https://doi.org/10.1016/j.jhep.2016.09.008
https://doi.org/10.1016/j.jhep.2016.09.008
https://doi.org/10.1002/lt.21999
https://doi.org/10.1002/lt.21999
https://doi.org/10.1590/0102-6720202400062e1856
https://doi.org/10.1590/0102-6720202400062e1856
https://doi.org/10.1002/hep4.1412
https://doi.org/10.1002/hep4.1412
https://doi.org/10.1097/MNM.0000000000000973
https://doi.org/10.1097/MNM.0000000000000973
https://doi.org/10.1016/j.jhep.2021.11.018
https://doi.org/10.1016/j.jhep.2021.11.018


61.	 Roayaie S, Jibara G, Tabrizian P, Park JW, Yang J, Yan L, 
et al. The role of hepatic resection in the treatment of hepa-
tocellular cancer. Hepatology. 2015;62(2):440-51. https://
doi.org/10.1002/hep.27745. 

62.	 Rodriguez-Alvarez F, Mota-Ayala BZ, Villavicencio-Mar-
tínez R, Kauffman-Ortega E, Téllez-Morán LS, Castro-
Narro G, et al. Limited utility of routine bone scintigraphy 
in the staging of patients with hepatocellular carcinoma: 
A cross-sectional study. Ann Hepatol. 2024;29(6):101545. 
https://doi.org/10.1016/j.aohep.2024.101545. 

63.	 Roskams T, Kojiro M. Pathology of early hepatocel-
lular carcinoma: conventional and molecular diagno-
sis. Semin Liver Dis. 2010;30(1):17-25. https://doi.
org/10.1055/s-0030-1247129. 

64.	 Salgia R, Mendiratta V. The multidisciplinary man-
agement of hepatocellular carcinoma. Clin Liver Dis. 
2021;17(6):405-8. https://doi.org/10.1002/cld.1068. 

65.	 Sangiovanni A, Manini MA, Iavarone M, Romeo R, 
Forzenigo LV, Fraquelli M, et  al. The diagnostic and 
economic impact of contrast imaging techniques in the 
diagnosis of small hepatocellular carcinoma in cirrho-
sis. Gut. 2010;59(5):638-44. https://doi.org/10.1136/
gut.2009.187286. 

66.	 Sanyal P, Biswas D, Mitra S. Artificial intelligence in 
liver pathology: precision histology for accurate diagno-
ses. J Clin Exp Hepatol. 2025;15(6):103145. https://doi.
org/10.1016/j.jceh.2025.103145. 

67.	 Saraiya N, Yopp AC, Rich NE, Odewole M, Parikh ND, 
Singal AG. Systematic review with meta-analysis: recurrence 
of hepatocellular carcinoma following direct-acting antivi-
ral therapy. Aliment Pharmacol Ther. 2018;48(2):127-37. 
https://doi.org/10.1111/apt.14823. 

68.	 Schulze K, Imbeaud S, Letouzé E, Alexandrov LB, Calde-
raro J, Rebouissou S, et al. Exome sequencing of hepatocel-
lular carcinomas identifies new mutational signatures and 
potential therapeutic targets. Nat Genet. 2015;47(5):505-
11. https://doi.org/10.1038/ng.3252. 

69.	 Sempoux C, Jibara G, Ward SC, Fan C, Qin L, Roayaie 
S, et al. Intrahepatic cholangiocarcinoma: new insights in 
pathology. Semin Liver Dis. 2011;31(1):49-60. https://doi.
org/10.1055/s-0031-1272839. 

70.	 Sempoux C, Kakar S, Kondo F, Schirmacher P. Combined 
hepatocellular-cholangiocarcinoma and undifferentiated 
primary liver carcinoma. In: WHO Classification of Tu-
mours Editorial Board, editor. WHO classification of tu-
mours of the digestive system. 5th ed. Lyon: International 
Agency for Research on Cancer; 2019. p. 260-262.

71.	 Serper M, Taddei TH, Mehta R, D’Addeo K, Dai F, Ayta-
man A, et al. Association of provider specialty and multi-
disciplinary care with hepatocellular carcinoma treatment 
and mortality. Gastroenterology. 2017;152(8):1954-64. 
https://doi.org/10.1053/j.gastro.2017.02.040. 

72.	 Sun X, Hu D, Yang Z, Liu Z, Wang J, Chen J, et al. Base-
line HBV loads do not affect the prognosis of patients 
with hepatocellular carcinoma receiving anti-programmed 
cell death-1 immunotherapy. J Hepatocell Carcinoma. 
2020;7:337-45. https://doi.org/10.2147/JHC.S278527. 

73.	 Teng W, Chang TT, Yang HI, Peng CY, Su CW, Su TH, 
et al. Risk scores to predict HCC and the benefits of anti-
viral therapy for CHB patients in gray zone of treatment 
guidelines. Hepatol Int. 2021;15(6):1421-30. https://doi.
org/10.1007/s12072-021-10263-x. 

74.	 Torbenson MS, Ng IOL, Park YN, Roncalli M, Saka-
moto M. Hepatocellular carcinoma. In: WHO Classifica-
tion of Tumours Editorial Board, editor. Digestive system 
tumours. WHO classification of tumours series. 5th ed. 
Lyon: International Agency for Research on Cancer; 2019. 
p. 229-39.

75.	 Torzilli G, Belghiti J, Kokudo N, Takayama T, Capussotti 
L, Nuzzo G, et al. A snapshot of the effective indications 
and results of surgery for hepatocellular carcinoma in ter-
tiary referral centers: is it adherent to the EASL/AASLD 
recommendations?: an observational study of the HCC 
East-West study group. Ann Surg. 2013;257(5):929-37. 
https://doi.org/10.1097/SLA.0b013e31828329b8. 

76.	 Tustumi F, Calthorpe L, Coimbra FJF, Alseidi A. Reviews, 
expert opinions, consensus statements, position papers, 
protocols, and evidence-based guidelines: what are their 
roles in clinical practice? Arq Bras Cir Dig. 2026;38:e1926. 
https://doi.org/10.1590/0102-67202025000057e1926. 

77.	 Tustumi F, Coelho FF, Magalhães DP, Silveira Júnior S, Jeismann 
VB, Fonseca GM, et al. Treatment of hepatocellular carcinoma 
with macroscopic vascular invasion: A systematic review and 
network meta-analysis. Transplant Rev. 2023;37(3):100763. 
https://doi.org/10.1016/j.trre.2023.100763. 

78.	 van der Pol CB, Lim CS, Sirlin CB, McGrath TA, Sal-
ameh JP, Bashir MR, et al. Accuracy of the liver imaging 
reporting and data system in computed tomography and 
magnetic resonance image analysis of hepatocellular carci-
noma or overall malignancy-a systematic review. Gastroen-
terology. 2019;156(4):976-86. https://doi.org/10.1053/j.
gastro.2018.11.020. 

79.	 van Dievoet MA, Eeckhoudt S, Stephenne X. Primary he-
mostasis in chronic liver disease and cirrhosis: what did we 
learn over the past decade? Int J Mol Sci. 2020;21(9):3294. 
https://doi.org/10.3390/ijms21093294. 

80.	 Villar LM, Milagres FAP, Lampe E, Cruz HM, Scalioni 
LP, Magalhães MAFM, et al. Determination of hepatitis 
B, C and D prevalence among urban and Amerindian 
populations from the Eastern Brazilian Amazon: a cross 
sectional study. BMC Infect Dis. 2018;18(1):411. https://
doi.org/10.1186/s12879-018-3279-2. 

81.	 Vitale A, Burra P, Frigo AC, Trevisani F, Farinati F, 
Spolverato G, et al. Survival benefit of liver resection for 
patients with hepatocellular carcinoma across different 
Barcelona Clinic Liver Cancer stages: a multicentre study. 
J Hepatol. 2015;62(3):617-24. https://doi.org/10.1016/j.
jhep.2014.10.037. 

82.	 Wald C, Russo MW, Heimbach JK, Hussain HK, Pomfret 
EA, Bruix J. New OPTN/UNOS policy for liver trans-
plant allocation: standardization of liver imaging, diagnosis, 
classification, and reporting of hepatocellular carcinoma. 
Radiology. 2013;266(2):376-82. https://doi.org/10.1148/
radiol.12121698. 

83.	 Wang L, Vuolo M, Suhrland MJ, Schlesinger K. HepPar1, 
MOC-31, pCEA, mCEA and CD10 for distinguishing 
hepatocellular carcinoma vs. metastatic adenocarcinoma in 
liver fine needle aspirates. Acta Cytol. 2006;50(3):257-62. 
https://doi.org/10.1159/000325951. 

84.	 Wang Y, Guan Y, Abbas AR, Sano Y, Jain S, Lu S, et al. 
Molecular subtypes of hepatocellular carcinoma linked to 
liver cell lineages and clinical outcomes of combination im-
munotherapy. Cell Rep Med. 2025;6(12):102473. https://
doi.org/10.1016/j.xcrm.2025.102473. 

POSITION PAPER

18/19 ABCD Arq Bras Cir Dig 2026;39:e1964

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/hep.27745
https://doi.org/10.1002/hep.27745
https://doi.org/10.1016/j.aohep.2024.101545
https://doi.org/10.1055/s-0030-1247129
https://doi.org/10.1055/s-0030-1247129
https://doi.org/10.1002/cld.1068
https://doi.org/10.1136/gut.2009.187286
https://doi.org/10.1136/gut.2009.187286
https://doi.org/10.1016/j.jceh.2025.103145
https://doi.org/10.1016/j.jceh.2025.103145
https://doi.org/10.1111/apt.14823
https://doi.org/10.1038/ng.3252
https://doi.org/10.1055/s-0031-1272839
https://doi.org/10.1055/s-0031-1272839
https://doi.org/10.1053/j.gastro.2017.02.040
https://doi.org/10.2147/JHC.S278527
https://doi.org/10.1007/s12072-021-10263-x
https://doi.org/10.1007/s12072-021-10263-x
https://doi.org/10.1097/SLA.0b013e31828329b8
https://doi.org/10.1590/0102-67202025000057e1926
https://doi.org/10.1016/j.trre.2023.100763
https://doi.org/10.1053/j.gastro.2018.11.020
https://doi.org/10.1053/j.gastro.2018.11.020
https://doi.org/10.3390/ijms21093294
https://doi.org/10.1186/s12879-018-3279-2
https://doi.org/10.1186/s12879-018-3279-2
https://doi.org/10.1016/j.jhep.2014.10.037
https://doi.org/10.1016/j.jhep.2014.10.037
https://doi.org/10.1148/radiol.12121698
https://doi.org/10.1148/radiol.12121698
https://doi.org/10.1159/000325951
https://doi.org/10.1016/j.xcrm.2025.102473
https://doi.org/10.1016/j.xcrm.2025.102473


85.	 Xu HW, Liu F, Li HY, Wei YG, Li B. Outcomes following 
laparoscopic versus open major hepatectomy for hepato-
cellular carcinoma in patients with cirrhosis: a propensity 
score-matched analysis. Surg Endosc. 2018;32(2):712-9. 
https://doi.org/10.1007/s00464-017-5727-2.

86.	 Xu L, Gao H, Huang J, Wang H, Zhou Z, Zhang Y, et al. 
Antiviral therapy in the improvement of survival of pa-
tients with hepatitis B virus-related hepatocellular carci-
noma treated with sorafenib. J Gastroenterol Hepatol. 
2015;30(6):1032-9. https://doi.org/10.1111/jgh.12910. 

87.	 Yamamoto M, Kobayashi T, Hashimoto M, Kuroda S, 
Kawaoka T, et al. Significance of liver resection for inter-
mediate stage hepatocellular carcinoma according to sub-
classification. BMC Cancer. 2021;21(1):668. https://doi.
org/10.1186/s12885-021-08421-3. 

88.	 Yang JD, Hainaut P, Gores GJ, Amadou A, Plymoth A, Rob-
erts LR. A global view of hepatocellular carcinoma: trends, 
risk, prevention and management. Nat Rev Gastroenterol 
Hepatol. 2019;16(10):589-604. https://doi.org/10.1038/
s41575-019-0186-y. 

89.	 Yilma M, Xu RH, Saxena V, Muzzin M, Tucker LY, Lee J, 
et al. Survival outcomes among patients with hepatocel-
lular carcinoma in a large integrated US health system. 
JAMA Netw Open. 2024;7(9):e2435066. https://doi.
org/10.1001/jamanetworkopen.2024.35066. 

90.	 Yin Y, Liu J, Sun R, Liu X, Zhou Z, Zhang H, et al. Ex-
ploring the efficacy of 18F-FDG PET/CT in hepatocellular 
carcinoma diagnosis: role of Ki-67 index and tumor dif-

ferentiation. Abdom Radiol (NY). 2023;48(11):3408-19. 
https://doi.org/10.1007/s00261-023-04027-4. 

91.	 Yoneda N, Sato Y, Kitao A, Ikeda H, Sawada-Kitamura S, Mi-
yakoshi M, et al. Epidermal growth factor induces cytokeratin 
19 expression accompanied by increased growth abilities in hu-
man hepatocellular carcinoma. Lab Invest. 2011;91(2):262-
72. https://doi.org/10.1038/labinvest.2010.161. 

92.	 Yopp AC, Mansour JC, Beg MS, Arenas J, Trimmer C, 
Reddick M, et al. Establishment of a multidisciplinary he-
patocellular carcinoma clinic is associated with improved 
clinical outcome. Ann Surg Oncol. 2014;21(4):1287-95. 
https://doi.org/10.1245/s10434-013-3413-8. 

93.	 Zhang YN, Fowler KJ, Boehringer AS, Montes V, Schlein 
AN, Covarrubias Y, et al. Comparative diagnostic perfor-
mance of ultrasound shear wave elastography and magnetic 
resonance elastography for classifying fibrosis stage in adults 
with biopsy-proven nonalcoholic fatty liver disease. Eur 
Radiol. 2022;32(4):2457-69. https://doi.org/10.1007/
s00330-021-08369-9. 

94.	 Zhou HY, Luo Y, Chen WD, Gong GZ. Hepatitis B virus 
mutation may play a role in hepatocellular carcinoma re-
currence: A systematic review and meta-regression analysis. 
J Gastroenterol Hepatol. 2015;30(6):977-83. https://doi.
org/10.1111/jgh.12917. 

95.	 Zhou J, Sun H, Wang Z, Cong W, Wang J, Zeng M, 
et al. Guidelines for the Diagnosis and Treatment of He-
patocellular Carcinoma (2019 Edition). Liver Cancer. 
2020;9(6):682-720. https://doi.org/10.1159/000509424. 

Diagnosis, clinical assessment, and staging of hepatocellular carcinoma: a Brazilian multidisciplinary consensus

19/19ABCD Arq Bras Cir Dig 2026;39:e1964

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00464-017-5727-2
https://doi.org/10.1111/jgh.12910
https://doi.org/10.1186/s12885-021-08421-3
https://doi.org/10.1186/s12885-021-08421-3
https://doi.org/10.1038/s41575-019-0186-y
https://doi.org/10.1038/s41575-019-0186-y
https://doi.org/10.1001/jamanetworkopen.2024.35066
https://doi.org/10.1001/jamanetworkopen.2024.35066
https://doi.org/10.1007/s00261-023-04027-4
https://doi.org/10.1038/labinvest.2010.161
https://doi.org/10.1245/s10434-013-3413-8
https://doi.org/10.1007/s00330-021-08369-9
https://doi.org/10.1007/s00330-021-08369-9
https://doi.org/10.1111/jgh.12917
https://doi.org/10.1111/jgh.12917
https://doi.org/10.1159/000509424

	OLE_LINK1
	OLE_LINK3

