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Abstract Hepatocellular adenomas (HCA) are rare benign hepatocellular tumors occurring
mainly in women taking oral contraceptives with 2 major complications: severe bleeding and
malignant transformation that can be avoided if nodules exceeding 5 cm are resected. This
simple attitude has been challenged in the recent years with HCA in men, in young adolescent,
in aged persons, and complications in hepatocellular adenomas below 5 cm. The discovery of
specific mutations leading to specific phenotypes has modified the clinical spectrum of the
disease. The phenotypic immune classification of HCA based on the molecular classification
is being widely used in liver referral centers. The aim of this snapshot is to briefly present
for each subtype the clinical, pathological, immuno-pathological criteria as well as the risk of
complications and guidelines for treatment and management.
© 2018 Published by Elsevier Masson SAS.
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Tables 1—4

Table 1 Hepatocellular adenoma. Overview.
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Table 2 Hepatocellular adenoma specificity according to subtypes: Bordeaux immuno-classification (1) — Fig 1.
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Table 3 Hepatocellular adenoma specificity according to subtypes: Bordeaux immuno-classification (2) — Fig 1.
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Table 4 Hepatocellular adenoma specificity according to subtypes: Bordeaux immuno-classification (3) — Fig 1.



Snapshot summary of diagnosis and management of hepatocellular adenoma subtypes 17

Figs. 1—5

Subtype % Diagnos�c imaging Main pathological features Molecular biologyIHC marker 

no
including shHCA° GLI1 ac�va�on (INHBE-GLI1 fusion)

Sonic Hedgehog ac�va�on

ASS1+HCA° 10 ASS1# **bland pa�ern; various degree and 
stage of hemorrhage and vessels
abnormali�es

# used in prac�ce to rou�nely classify HCA *high risk of malignant transforma�on if exon 3 muta�ons (3-4%) ° high risk of symptoma�c bleeding except exon 3 S45 (« starry sky pa�ern); weak
in exon 7/8; both o�en limited by a GS border, with diffuse CD34 in b-HCA, except at the border. **discovered by proteomics analysis
Risk factors: estrogens for all HCA subtypes, obesity for IHCA and ASS1+HCA, androgens and male sex for b-HCA and b-IHCA, liver vascular diseases for malignant transforma�on of all HCA 
subtypes include HCA with no specific marker and HCA that cannot be classified (hemorrhage, necrosis/no sufficient viable �ssue)

32 yes
sinusoidal dilata�on, 

inflamma�on, thick arteries, 
pseudo-portal tracts

CRP # IL6/JAK/STAT ac�va�on:
muta�ons (80%): IL6ST (gp130) 65%, 
FRK, STAT3, GNAS or JAK1

IHCA (overexpression)
/SAA

UHCA 4 no not specific
all nega�ve

or not diagnos�c
no iden�fied

muta�ons

H-HCA 30 yes steatosis/clear cells biallelic inac�va�ng muta�on: HNF1A
soma�c: 90%; cons�tu�onal: 10%(lack)

LFABP #

b-HCA* 10
6 ex3; 4 ex 7/8

no
atypia (inconstant) 

many vessels
no specific criteria (diffuse/strong if exon 3   )

CTNNB1 ac�va�ng muta�ons/dele�ons:
different levels of b-catenin pathway
ac�va�on depending the muta�on type:  
exon 3 or 7/8associated criteria (imaging, pathology, IHC, molecular) of  b-HCA and IHCAb-IHCA* 14

9 ex 3; 5 ex 7/8

GS#

(overexpression T/NT)
all other specific HCA markers nega�ve

Figure 1 Bordeaux hepatocellular adenomas (HCA) immuno-classification (a synthetic view of 218 surgical specimens).

Figure 2 H-HCA — Benign hepatocellular tumor (T) with diffuse steatosis (A), lacking of LFABP in T contrasting with normal
expression in non-tumoral (NT) liver (B).
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Figure 3 IHCA — Ill defined (arrows) benign hepatocellular
tumor (T) without typical criteria on H&E (A), but highlighted
by strong CRP overexpression with marked demarcation from
NT (B).

Figure 4 ASS1 + HCA — Benign hepatocellular tumor (T) with
a bland aspect (A), overexpressing ASS1, in comparison with
steatotic NT (B).
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Figure 5 b-IHCA exon 3 S45 mutated — Benign hepatocellular
tumor (T) with a thin border (asterisk) already visible on H&E
(A), strongly expressing GS whereas GS in the T has a hetero-
geneous ‘‘starry sky’’ pattern (B). CRP is positive including the
border (not shown).
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