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1. Introduction

Hepatocellular adenoma (HCA) is a benign hepatocellular 
neoplasm that can cause hemorrhage or undergo malignant 
transformation. Molecular studies have clarified its 
heterogeneity, and yet management remains anchored 
in clinical risk factors. The European Association for 
the Study of the Liver (EASL) guidelines and the 2024 
American College of Gastroenterology (ACG) guidelines 
recommend resection or definitive treatment in men 
regardless of tumor size. In women, lesion size, growth, 
and response to withdrawal of hormonal exposure or 
other risk-factor modification guide management; the 
ACG also emphasizes resection for β-catenin–mutated 
lesions irrespective of size (1,2).
	 These recommendations offer a workable clinical 
framework, but improved imaging and molecular 
characterization have made the limits of historical risk 
estimates more apparent.

2. Diagnostic uncertainty and the interpretation of 
historical risk

The recommendation for routine resection in men was 
influenced by Farges et al., who reported malignant 
transformation in 47% of men versus 4% of women in a 

tertiary-center series of 218 patients with histologically 
documented HCA (3). Those proportions describe a 
selected clinical cohort, not the prospective lifetime risk 
of malignancy in an unselected population.
	 More recent studies have demonstrated that diagnostic 
classification itself may be a major source of uncertainty. 
In a Dutch nationwide retrospective study of 66 men with 
an initial pathological diagnosis or differential diagnosis of 
HCA, an expert review supported by molecular analysis 
resulted in diagnostic reclassification in 33 patients (50%) 
(4). Importantly, the study also found clinically relevant 
differences in outcomes among patients ultimately 
classified as having HCA, uncertain HCA/hepatocellular 
carcinoma (HCC), or HCC.
	 In another nationwide study involving 222 patients 
undergoing resection for suspected HCA, Haring et al. 
reported postoperative diagnostic changes in 96 patients 
(43%). Male sex, smaller tumor size, and the absence 
of hepatobiliary contrast-enhanced magnetic resonance 
imaging were independently associated with diagnostic 
discordance (5).
	 The two Dutch studies used different definitions 
of diagnostic change and included selected patients. 
Reclassification should not be mistaken for malignant 
transformation during follow-up. Rather, these 
findings show how uncertainty at diagnosis may distort 
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SUMMARY: Surgical management of hepatocellular adenoma (HCA) is still guided principally by patient 
sex, tumor size, and growth, although molecular classification has revealed important biological differences. 
Retrospective studies have also exposed diagnostic discordance, complicating the interpretation of historical 
estimates of malignant risk. Molecular subtypes differ in their associations with hemorrhage and malignant 
transformation, but evidence that subtype-guided management improves outcomes remains limited. Proposals 
to observe selected men with small lesions have reopened the debate over routine resection. We examine how 
diagnostic confidence, molecular heterogeneity, and the limitations of available outcome data should inform surgical 
decisions. Any change in practice should be supported by validated estimates of clinical risk rather than molecular 
findings alone.

Keywords: hepatobiliary surgery, malignant transformation, hemorrhage risk, molecular pathology, clinical 
surveillance



Drug Discoveries & Therapeutics. 2026; 20(5):405-408.                                  www.ddtjournal.comDrug Discoveries & Therapeutics. 2026; 20(5):405-408.                                  www.ddtjournal.com

(406)

Ta
bl

e 
1.

 K
ey

 e
vi

de
nc

e 
in

fo
rm

in
g 

th
e 

su
rg

ic
al

 in
di

ca
tio

ns
 fo

r 
an

d 
ri

sk
 st

ra
tifi

ca
tio

n 
of

 h
ep

at
oc

el
lu

la
r 

ad
en

om
a

St
ud

y

EA
SL

 (2
01

6)
 a

nd
 

A
C

G
 (2

02
4)

 (1
,2

)

Fa
rg

es
 e

t a
l. 

(2
01

1)
 (3

)

va
n 

R
os

m
al

en
 e

t a
l. 

(2
02

1)
 (4

)

H
ar

in
g 

et
 a

l. 
(2

02
3)

 (5
)

N
au

lt 
et

 a
l. 

(2
01

7)
 (6

)

Se
m

po
ux

 a
nd

 P
ar

k 
(2

02
6)

 (7
)

B
io

ul
ac

-S
ag

e 
et

 a
l. 

(2
02

6)
 (8

)

B
io

ul
ac

-S
ag

e 
et

 a
l. 

(2
02

6)
 (9

)

B
el

le
de

nt
 e

t a
l. 

(2
02

6)
 (1

0)

St
ud

y 
de

sig
n 

/ p
op

ul
at

io
n

Cl
in

ic
al

 p
ra

ct
ic

e 
gu

id
el

in
es

R
et

ro
sp

ec
tiv

e 
te

rt
ia

ry
-c

en
te

r 
st

ud
y;

 2
18

 
hi

sto
lo

gi
ca

lly
 c

on
fir

m
ed

 c
as

es

N
at

io
nw

id
e 

re
tr

os
pe

ct
iv

e 
pa

th
ol

og
ic

al
 

re
vi

ew
; 6

6 
m

en

N
at

io
nw

id
e 

su
rg

ic
al

 c
oh

or
t; 

22
2 

pa
tie

nt
s

M
ul

tic
en

te
r 

m
ol

ec
ul

ar
 a

na
ly

si
s;

 5
33

 H
C

A
s 

fro
m

 4
11

 p
at

ie
nt

s

M
ol

ec
ul

ar
 p

at
ho

lo
gy

 re
vi

ew

Pa
th

ol
og

ic
al

 se
rie

s; 
17

 p
at

ie
nt

s w
ith

 re
se

ct
ed

 
so

ni
c 

he
dg

eh
og

 H
CA

Se
le

ct
ed

 m
ul

tic
en

te
r p

at
ho

lo
gi

ca
l s

er
ie

s; 
26

 
pa

tie
nt

s

N
ar

ra
tiv

e 
re

vi
ew

 fo
cu

se
d 

on
 m

en

Th
is 

ta
bl

e 
is 

a 
cr

iti
ca

l n
ar

ra
tiv

e 
sy

nt
he

sis
 o

f s
el

ec
te

d 
stu

di
es

 ra
th

er
 th

an
 a

 sy
ste

m
at

ic
 re

vi
ew

 o
r q

ua
nt

ita
tiv

e 
m

et
a-

an
al

ys
is.

 A
ll 

nu
m

er
ic

al
 re

su
lts

 re
fe

r t
o 

th
ei

r r
es

pe
ct

iv
e 

stu
dy

 p
op

ul
at

io
ns

. A
bb

re
vi

at
io

ns
: A

CG
, A

m
er

ic
an

 C
ol

le
ge

 o
f 

G
as

tro
en

te
ro

lo
gy

; E
A

SL
, E

ur
op

ea
n 

A
ss

oc
ia

tio
n 

fo
r t

he
 S

tu
dy

 o
f t

he
 L

iv
er

; H
CA

, h
ep

at
oc

el
lu

la
r a

de
no

m
a;

 H
CC

, h
ep

at
oc

el
lu

la
r c

ar
ci

no
m

a.
 

Im
pl

ic
at

io
ns

 a
nd

 li
m

ita
tio

ns

Cu
rre

nt
 s

ta
nd

ar
d 

fra
m

ew
or

k;
 m

ol
ec

ul
ar

ly
 in

di
vi

du
al

iz
ed

 d
ec

isi
on

s 
re

m
ai

n 
no

t f
ul

ly
 

va
lid

at
ed

In
flu

en
tia

l h
ist

or
ic

al
 e

vi
de

nc
e;

 se
le

ct
ed

 p
op

ul
at

io
n 

lim
its

 g
en

er
al

iz
at

io
n

D
em

on
str

at
es

 d
ia

gn
os

tic
 u

nc
er

ta
in

ty
; s

el
ec

te
d 

pa
th

ol
og

y-
re

gi
str

y 
po

pu
la

tio
n

D
em

on
st

ra
te

s 
di

sc
or

da
nc

e 
in

 a
 s

ur
gi

ca
l c

oh
or

t; 
ca

nn
ot

 e
st

im
at

e 
po

pu
la

tio
n-

w
id

e 
er

ro
r o

r m
al

ig
na

nt
 tr

an
sf

or
m

at
io

n 
ra

te
s

Fo
un

da
tio

na
l b

io
lo

gi
ca

l e
vi

de
nc

e;
 n

ot
 a

 p
ro

sp
ec

tiv
el

y 
va

lid
at

ed
 tr

ea
tm

en
t a

lg
or

ith
m

Im
pr

ov
ed

 d
ia

gn
os

tic
 f

ra
m

ew
or

k;
 d

ire
ct

 tr
ea

tm
en

t i
m

pl
ic

at
io

ns
 r

eq
ui

re
 o

ut
co

m
e 

va
lid

at
io

n

Su
pp

or
ts 

siz
e-

in
de

pe
nd

en
t b

io
lo

gi
ca

l f
ea

tu
re

s; 
do

es
 n

ot
 q

ua
nt

ify
 p

ro
sp

ec
tiv

e 
cl

in
ic

al
 

bl
ee

di
ng

 ri
sk

H
ig

hl
ig

ht
s 

in
te

r-
tu

m
or

 h
et

er
og

en
ei

ty
; p

re
va

le
nc

e 
ca

nn
ot

 b
e 

in
fe

rr
ed

 f
ro

m
 th

is
 

se
le

ct
ed

 se
rie

s

Em
er

gi
ng

 p
ro

po
sa

l, 
no

t a
 n

ew
 g

ui
de

lin
e 

or
 p

ro
sp

ec
tiv

el
y 

pr
ov

en
 st

an
da

rd

M
ai

n 
fin

di
ng

s

M
en

: r
es

ec
tio

n 
or

 d
ef

in
iti

ve
 tr

ea
tm

en
t i

rre
sp

ec
tiv

e 
of

 s
iz

e;
 w

om
en

: 
ob

se
rv

at
io

n 
af

te
r r

isk
-fa

ct
or

 m
od

ifi
ca

tio
n 

fo
r s

el
ec

te
d 

le
sio

ns
, w

ith
 

th
e 

5-
cm

 th
re

sh
ol

d 
an

d 
β-

ca
te

ni
n 

sta
tu

s g
ui

di
ng

 tr
ea

tm
en

t

M
al

ig
na

nt
 t

ra
ns

fo
rm

at
io

n 
re

po
rt

ed
 i

n 
47

%
 o

f 
m

en
 a

nd
 4

%
 o

f 
w

om
en

 in
 th

is 
se

le
ct

ed
 c

oh
or

t

D
ia

gn
os

is 
re

cl
as

sif
ie

d 
in

 3
3 

pa
tie

nt
s (

50
%

)

Po
sto

pe
ra

tiv
e 

di
ag

no
sti

c 
ch

an
ge

 in
 9

6 
pa

tie
nt

s (
43

%
)

M
ol

ec
ul

ar
 s

ub
ty

pe
s 

ha
d 

di
ffe

re
nt

 a
ss

oc
ia

tio
ns

 w
ith

 b
le

ed
in

g 
an

d 
m

al
ig

na
nt

 tr
an

sf
or

m
at

io
n

U
pd

at
ed

 c
la

ss
if

ic
at

io
n 

in
te

gr
at

es
 m

or
ph

ol
og

y 
an

d 
m

ol
ec

ul
ar

 
ch

ar
ac

te
ris

tic
s

H
em

or
rh

ag
e 

an
d 

m
ic

ro
sc

op
ic

 v
as

cu
la

r i
nj

ur
y 

w
er

e 
al

so
 o

bs
er

ve
d 

in
 

sm
al

l l
es

io
ns

D
is

tin
ct

 H
C

A
 m

ol
ec

ul
ar

 s
ub

ty
pe

s 
co

ex
is

te
d 

w
ith

in
 i

nd
iv

id
ua

l 
pa

tie
nt

s

Pr
op

os
es

 c
on

sid
er

at
io

n 
of

 su
rv

ei
lla

nc
e 

fo
r s

el
ec

te
d 

m
en

 w
ith

 lo
w

er
-

ris
k 

le
sio

ns



Drug Discoveries & Therapeutics. 2026; 20(5):405-408.                                  www.ddtjournal.comDrug Discoveries & Therapeutics. 2026; 20(5):405-408.                                  www.ddtjournal.com

(407)

in men remain uncertain. Selective surveillance should 
thus be presented as a proposal for further evaluation, not 
as an alternative already endorsed by current guidelines. 
Table 1 distinguishes established recommendations from 
observational evidence and recent proposals.

5. Priorities for evidence-based risk-adapted 
management

Prospective multicenter registries should enroll 
consecutive patients with newly detected HCA, not only 
those referred for resection. Standardized multiphasic 
MRI, an expert pathological review when tissue is 
available, and clinically justified molecular testing would 
allow diagnostic confidence to be recorded alongside 
management decisions.
	 Clinically significant hemorrhage and malignant 
transformation should be prespecified as separate 
outcomes. Analyses should address size, growth, 
molecular subtype, hormonal and metabolic exposures, 
background liver disease, lesion multiplicity, treatment 
morbidity, and patient preferences. Comparisons of 
surveillance with intervention will also need to address 
confounding by indication and changes in diagnosis over 
time.
	 The relevant question is whether molecular data 
improve risk prediction and treatment decisions beyond 
established clinical and imaging variables. Any proposed 
model will require external validation in different 
populations and care settings.
	 Minimally invasive techniques may reduce the burden 
of liver resection, but technical feasibility is not itself 
an indication to operate on a benign lesion. Equally, 
molecular refinement does not establish that observation is 
safe.
	 The priority is to determine which patients are 
genuinely at risk of harm and which are more likely to be 
harmed by intervention. Surgical indications should evolve 
from more reliable diagnoses and validated outcome-based 
risk estimates, rather than from either tumor diameter or 
molecular subtype alone.
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