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≠ risk factors
(VHC, VHB, Alcohol, NAFLD, …)

2 clinical settings 





Normal Cirrhosis HCC

Dysplastic Nodule

Inflammation

Risk factors

 Viral Infections (B, C, AAV)
 Alcohol consumption & Metabolic sd
 Auto-immune diseases
 Genetic disorders (hémochromatosis, ...)
 Toxics



 Dysplastic foci (< 1 mm)
 Macronodules (larger than surrounding nodules, < 2 cm)

Dysplastic
nodule

Early HCC



1500 nodules

< 2 cm

898 HCC

315 LRN
68*

108 DN
24*

179 other

 35 disappeared, 118  in size
 9 progressed to HCC (13%)

 8 disappeared, 8  in size
 10 progressed to HCC (42%)

p=0.004

* Followed > 6 months

Sato T et al Hepatol Int 2015



International Consensus Group for Hepatocellular Neoplasia (Hepatology 2009)

IWP Classification Low
grade 

Dysplatic
nodule

High grade 
Dysplastic

nodule

Well-Diff
HCC

Mod-diff 
HCC

Pathological features Gross & microscopic features

Imaging features Arterial & portal vein supply

Biological behaviour Premalignant nodules Malignant nodules

Progression risk to HCC @ 2 y <20% ≈ 40% -



Di Tommaso L J Hepatol 2009; Park NY Arch Pathol Lab Med 2011



PT

Stromal invasionPlate thickening

Unpaired arteries

« The panel (GPC3, HSP70 & GS) only slightly increases the diagnostic accuracy in an expert 
setting »

Tremosini S Gut 2012

Pseudoglands « Nodule-in-Nodule »

Reticulin framework

GPC-3

HSP70



 HGDN are phenotypically distinct from early HCC
 Panel is useful in differential and positive 

diagnosis of early HCC vs HGDN

Di Tommaso L Hepatology 2007



Nault JC Nat Rev Gastroenterology & Hepato 2019



Calado RT NEJM 2009

 Replicative Senescence
Physiological mechanism related to 
progressive shortening of telomers

Nault JC Nat Rev Gastroenterology & Hepato 2019



Search for TERT
promoter mutations  in 

routine biopsies

Identify dysplastic nodules 
already engaged in malignant

transformation 
(independently of their

histological classification)



Beaufrere A (submitted) 





LFABP SAA βcatenin PTGDSGS



Desjonqueres E Liver Int 2021



Nault JC Nat Rev Gastroenterology & Hepato 2019



50 year-old man 
Metabolic sd
No cirrhosis

Reticulin

Atypical HCA
(Features not enough convincing for HCC)



 Hepatocellular-like lesions with atypical
features

 Clinical (ou < 15 ou > 50 y)
And / or

 Histological features (small cells, 
pseudoglandular pattern, abnormal
reticulin framework)

 Genetic alterations (β-catenin alterations
in exon 3)

Kakar S Histopathology 2009, Evason KE Human Pathol 2012, 
Nault JC Nature Com 2013, Rebouissou S Hepatology 2016 P Bedossa (and The Gnomes) Human Pathol 2014



Sciarra A Liv Int 2018

MRP3
(-) (+)OATPB1/B3 (+)

MRP2 (+)

HCA HCA-HCC

Imaging with hepatobiliary contrast
agents





WHO (5th edition, 2019)

8 ≠ morphological subtypes of HCC



Macrotrabecular
/ Massive

Clear cells

Microtrabecular/ 
Pseudoglandular

Steato-
hepatitic

Fibrolamellar

NOS

WHO (5th edition, 2019)

Scirrhous

Lymphocyte-rich



1 morphological
type (42%)

> 2 
morphological

types (58%)

Surgical series (n=414, Beaujon hospital) Intra-tumor heterogeneity detectable in 20/23 
HCC (87%)

Friemel J et al Clin Cancer Res 2014



From Rebouissou S & Nault JC J Hep 2020



Calderaro J, Ziol M, Paradis V & Zucman-Rossi J J Hepatol 2019



😒



CK19

Glypican 3

Morphological features

Marked stromal fibrosis

 CK19 expression (>5%)

Molecular features

 TSC1/TSC2 mutations

 Upregulation of progenitor / 
cancer stem cell genes (CD24, 
KRT19, THY1, CD133)

 EMT activation

Seok Hepatology 2012, Durnez Histopathology 2006, Zuang P-Y Cancer 2008, 

Kim H Hepatology 2011

Relative frequency : 5 % Clinical impact

 Lymph node metastasis &
vascular invasion 

 [CK19 + HCC]
 Shorter median survival
 Independent prognostic factor 

of OS in HCC with LNM



>50% of tumor area

😒



Morphologic features

 Poorly-differentiated tumors
 Macrotrabecular (>10 cells thick) & 

compact patterns 
 Foci of sarcomatous change
 Pleomorphic & multinucleated cells
 Absence of cholestasis

 Vascular invasion

Immunophenotypical features

 Progenitor markers (CK19)
 P53 mutated profile
 FGF19 amplification

Relative frequency (<20%)

P53

Ziol M Hepatology 2017

 284 HCC (Biopsy pre-RFA)

 237 HCC (surgical specimens)

Clinical impact



🙂



Morphologic features

 Well-differentiated tumor
 Microtrabecular & pseudoglandular

patterns
 Cholestasis
 Lack of inflammatory infiltrates

Molecular profiles
 Wnt/β-catenin pathway activation
 Dysregulation bile salt transporters

Immunophenotypical features
 GS overexpresssion
 Nuclear β-catenin expression

Relative frequency : 20-30%

Harding J J Clin Cancer Res 2018

Clinical impact

Glutamine 
synthetase

β-catenin

 No vascular invasion
 HCC patients treated with
immune checkpoint inhibitors



🙂



CRP

Morphologic features

 Combination of ≠ features [Steatosis, 
Ballooned cells, Mallory bodies, Fibrosis
(trabecular and/or pericellular) & 
Inflammatory infiltrates]

 3 to 5 features
 Present in > 5 to 50% of tumor

area

 Less agressive phenotype
• Microvascular invasion & satellite 

nodules less frequent

Salomao M Am J Surg Pathol 2010
& Human Pathol 2012

Relative frequency : 5-25%

Surgical series (516 HCC)
Steatotic (21.1%) & SH HCC (12.2%)

Similar OS

➚ Late tumor relapse

Chan AWH Histopathology 2016

Clinical impact

😒



Morphologic features

 Marked fibrous stroma involving >50% tumor
area

 CK19+, EMT+

 Molecular features: TGF signaling activation & 
TSC1/2 mutations

EpCAM

Relative frequency : 5 %GPC3



WHO (5th edition, 2019)



CK7

CD68



 Old & rare entity (0.5 – 2%) 

 Adolescents & young adults (M = W)

 No risk factors

 Normal liver,  AFP Nl

 Agresssive tumor but better prognosis

 Lymph node/peritoneal metastasis & extra-
hepatic recurrence

 80% survival @ 5 y after resection

 HepPar1, CK7 and CD68 co-expression

Honeyman JN Science 2014 
Edmonson J Dis Child 1956 

 Specific driver : DNAJB1-PRKACA fusion

 Chimeric transcript in 17/17 FL-HCC (≈400Kb 
deletion on ch 19)

 Chimeric protein DNAJB1-fused PRKACA (41 kDa)

 Retains full PKA activity



BAP1

GPC3



 Older patients, > women, no chronic liver diseases, poor prognosis

 Lack of DNAJB1- PRKACA fusion, recurrent chromosomal gain (PRKACA gene)

FL-HCC

Mixed FL/HCC
BAP1-mutated HCC

Hirsch T M J Hepatol 2020

126 HCC, 15 FL-HCC, 10 mixed FL/HCC
(at least 1 area with FL features)



Mixed FL-HCC (n=10) & Pure FL-HCC (n=30) 

 Compared to FL-HCC: Older patients, AFP ➚ & no lymph node
involvement

 Mixed FL-HCC: independent
prognostic factor

Malouf G Cancer 2012



Hirsch T J Hepatol 2020





Only assessed on surgical samples

Need for surrogate markers of mVI on biopsy

Chan SC Hepatol Int 2012



Poté N et al Hepatology 2013, J Hepatol 2015 & Liver Int 2017

 At least 2 +ve markers: sst 72 %, spe 64%
 3 +ve markers: sst 36%, Spe 90%

CD34 (>55% of tumor area)

 Correlated with microvascular invasion, 
AFP, tumor size, MTM-HCC

Renne SL Hepatology 2020



Beaufrère A J Hepatol 2021

(ROS1, UGT2B7, FAS, ANGPTL7, GMNN, 
MKI67) 



 A challenge for radiologists & pathologists
 A pathomolecular diagnosis (cytological, architectural and immunophentotypical features)
 Biopsy nodue and background liver +++

2.
 Comprehensive radio-patho-molecular classification
 Risk factors for malignant transformation well-characterized

 Result in specific management strategy (gender, subtype and size)

 A common molecular pathway associated with malignant potential (cirrhosis & normal liver)
 Need for surrogate markers useful in clinical practice



 ≠ subtypes pathomolecular classification with clinical impact
 New entites (BAP1-mutated HCC)
 Intratumor heterogeneity is a challenge

 Increasing interest in clinical practice
 Biopsy tumor & background liver
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