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HCC – SESSION 1: DIAGNOSIS AND STAGING 



Where do we start?Non-invasive diagnosis is the standard!A debate? What debate?

Artériel Veineux



✓

Applies to patients with

- Cirrhosis OR

- Chronic HBV infection OR

- History or current HCC

✘

Does NOT apply to patients

- without risk factors

- < 18 years old

- Vascular / Malformative / Congenital Diseases

Applies to high-risk patientsLI-RADS 



• Terminology

• Technique

• Interpretation

• Reporting

• Data

Standardisation

Late AP PVP TPPre HBP

Lexicon

StandardisationLI-RADS 



Lee et al JACR 2020 PMID 32640250
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CEUS Diagnostic

Algorithm

CT/MRI Diagnostic

Algorithm

It works!LI-RADS 



Sensitivity Specificity

EASL LI-RADS 5 EASL LI-RADS 5

Clarke Clin Radiol 2021 
PMID 33461746 

44 45 86 89

Hwang Eur Radiol 2021 
PMID 33409787

54 63 93 94

Park Eur Radiol 2021
PMID 33389037 

68 71 94 94

Jeon Eur Radiol 2020 
PMID 32333148

39 35 92 97

Byun Hepatol Int 2020 
PMID 32314171

63 64 90 95

Lee Hepatol Int 2020 
PMID 31802388

72 79 85 90

Erkan PLoS One 2019 
PMID 31821360

88 90 86 89

It works!LI-RADS 
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Consistent with

Highly suggestive of

Most likely

Likely

Suggestive of

Suspicious for

Unlikely

Probably

Compatible with

Worrisome for

May represent

Possibly

Diagnostic of

Maybe

Question of

Expressions of uncertaintyLeast certain Most certain

Slide courtesy of An Tang; Adapted from: Khorasani R Acad Radiol 2003

Less confusionLI-RADS 



Slide courtesy of An Tang
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Facilitates communicationLI-RADS 



Biopsy for atypical cases!LI-RADS 



Not one but several HCCs !Always biopsy!

≥ 19 Gauge

Image-based guidance

Tumor and non-tumoral liver

Standard stainings and 

Immunohistochemistry

How ?  For what ?

8 morphological subtypes

Intertumoral heterogeneity



Well Moderately Pooly

Prognosis

Biopsy is more than just diagnosis!Always biopsy!

Intratumoral heterogeneity

Prognosis

Macrotrabecular 

architecture
Microtrabecular

architecture & clear cells

Tumor differentiation



CD34 

Renne SL Hepatology 2020

Fang JH Hepatology 2019

>55% of tumor area

Wang JH J Cancer Res Clin Oncol 2022

Biopsy is more than just diagnosis!Always biopsy!

Overall survival

Correlated with microvascular invasion, AFP, tumor size, 

Macrotrabecular HCC subtype

VETC (Vessels Encapsulating

Tumor Clusters)



Calderaro J J Hepatol 2017

Pathomolecular ClassificationAlways biopsy!



P53

Ziol M Hepatology 2017 Durnez Histopathology 2006

CK19

Chan AWH Am J Surg Pathol 2015

CD3

Macrotrabecular / Massive HCC Lymphoepithelioma-like HCCProgenitor HCC

MTM-HCC: poor prognosisDifferent prognosisAlways biopsy!



Response 1

No actionable mutations

Pathomolecular ClassificationBut …



https://www.acr.org/-/media/ACR/Files/RADS/LI-RADS/LI-RADS-2018-Core.pdf?%20la=en

Heterogeneity underestimated in imaging?LI-RADS 



Poor prognostic features

Targetoid

If probably HCC

Arterial Venous HBP

Proliferative formsPrognosis



Targetoid LR-M features in HCCPrognosis

Moon KJR 2021

Poor prognostic featuresTargetoid appearancePrognosis



Marked Diffusion Restriction Necrosis

Mulé Radiology2015 ; Raynolds Radiographics 2021

Poor prognostic features

Infiltrating Forms

Poor prognostic featuresOther featuresPrognosis



Cannella Radiology revision

Poor prognostic featuresOther featuresPrognosis



Mulé Radilogy 2020, Cannella JHEP Reports 2021

Central necrosis

Rim enhancement

Vascular invasion

Contours

Advanced stage
Elevated aFP

HBV
LR-MLR-5 but often features

56-69% CT
60-70% MRI

Macrotrabecular Massive HCCSubtypes



Smallsize

Capsule

Fat
Metabolic Sd

MASH

Cannella JHEP Reports 2021

SH-HCC: imaging

70-80% CT; 72-88% MRI LR-MLR-5 0-3% CT; 4% MRI

SteatohepatiticSubtypes



Trapani et al. Steatohepatitic hepatocellular carcinoma: morphological diagnostic criteria and clinicopathological characteristics. Histopathology 2023

n=297

SH-HCC: imagingPrognostic implication?Subtypes



Lee et al JACR 2020 PMID 32640250
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CT/MRI Diagnostic

Algorithm

LR-MLI-RADS 

If probably HCC

Arterial

Venous



Hepatocellular carcinoma
Intrahepatic

Cholangiocarcinoma

Mixed tumor

Hepatocholangiocarcinoma

MVI – Performance of imagingPrimary Liver CancersBiopsy

Cirrhosis



70-year old man, metabolic syndrome

Liver nodule 3.8 cm

CK7 Glypican-3

Rare tumor (< 5%, probably underdiagnosed)

Presence of 2 components (HCC & CCA) identified

on H&E staining (confirmed by immunos)

A 2-step strategy

imaging & biopsy agreement → correct diagnosis in 90%

Gigante E Liver int 2019

A diagnostic challengeHCC-CCA



Fowler Radiographics 2023 – Ronot Radiolofgy 2023

SH-HCC: imagingFrom diagnosis to prognosisImaging



Fowler Radiographics 2021

SH-HCC: imagingFrom diagnosis to prognosisImging



We can analyze the environment!Imaging



Macrovascular invasionImaging



Bar Radiology 2021

1322 patients with (n=101) or without (n=1221) macrovascular invasion
Reference = pathology

Low sensitivity High Specificity

Macrovascular invasionImaging



Nonconctrast Arterial Arterial

Portal Delayed HBP

Microvascular invasionImaging



Ruptured Capsule Peritumoral enhancement HBP hypointensity

Microvascular invasionImaging



A non-hepatobiliary-specific prognostic marker equivalent to peritumoral HBP hypointensity

Peritumoral mild-
moderate 

T2 hyperintensity

Corona enhancementPeritumoral PVP 
hypoenhencement

Incomplete 
“capsule”

Peritumoral PVP
hypoenhencement

Peritumoral mild-moderate 

T2 hyperintensity

Corona enhancement

Incomplete “capsule”

PresentAbsent

All presentAny absent

+-
*

*
*

PVP T2WI AP PVP

The VICT2 trait 

Jiang Radiology 2022

Microvascular invasionImaging



Min Radiology 2020

Inter- and intra-observer variability

MVI – Performance of imagingSuboptimal performanceImaging

Low sensitivity and specificity 



Microscopic vascular

invasion

Poté N et al Hepatology 2013, J Hepatol 2015 & 

Liver Int 2017

2 +ve markers: sst 72 %, spe 64%

3 +ve markers: sst 36%, spe 90%

Minguez B J Hepatol 2011

35-gene signature predicting

microvascular invasion 

(accuracy of 69%) 

Surrogate markers of Microvascular invasionBiopsy



Microscopic vascular

invasion

Poté N et al Hepatology 2013, J Hepatol 2015 & 

Liver Int 2017

2 +ve markers: sst 72 %, spe 64%

3 +ve markers: sst 36%, Spe 90%

Beaufrère A J Hepatol 2022

6-gene signature 
(ROS1, UGT2B7, FAS, ANGPTL7, GMNN, MKI67)

predicting microvascular invasion

(accuracy of 74-82%) 

Surrogate markers of Microvascular invasionBiopsy



Nam JHEP Reports 2021

AI-based imagingImaging



Mulé S. J HEP Reports 2023

AI-based imagingImaging



Task : Distinguish HCC from adjacent normal liver

< 10% of tiles misclassified (test set)

< 20% of tiles misclassified (validation set)

Liao TH Clin Med Transl 2020 Cheng N Gastro 2022

Task : Differentiate hepatocellular nodular lesions

AUC values (092-0.99)

Rate of agreement with 3 subspecialists > for HnAIM (vs 9 pathologists)

AI-based pathologyBiopsy



AI-based pathologyBiopsy

HCC

CCA

Weakly supervised primary liver cancer classification 

from routine tumour biopsy: a proof of concept

A B C

Cluster 0

Cluster 1

A B C

Cluster 0

Cluster 1

A B C

Cluster 0

Cluster 1

A B C

Cluster 0

Cluster 1

HCC CCA HCC/CCA

Beaufrère A JHep Rep 2024

Patient level prediction scores

Calderaro J Nat Com 2023



Saillard C Hepatol 2020

Shi JY Gut 2021

Yamashita Y Sci Rep2021

Zheng Q J Hepatol 2022 
Zheng Q Lancet Oncol 2023

AI-based pathologyBiopsy



HCC is a heterogeneous group of tumors

Morphology (≠ subtypes)

Molecular (≠ groups)

Differentiation

MVI – Performance of imagingComplementarity and IntegrationMessages

Non invasive diagnosis is possible

• Target population

• « poor » information

Radio-pathological complementarity +++

• Prognostic

• Therapeutic Implications

Biopsy as often as possible!



maxime.ronot@aphp.fr @maximeronot
valerie.paradis@aphp.fr @valerie_paradis



Ziol M Hepatology 2018, Mulé Radiology 2020

Early recurrence Overall recurrence

MTM-HCC: poor prognosisDifferent prognosisAlways biopsy!
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