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Learning Objectives

A Recognize and diagnose the most common hepatocellular
adenoma subtypes

A Understand the clinical significance and management for each
hepatocellular adenoma subtype

A ldentify the differential diagnosis for well-differentiated
hepatocellular lesions in non-cirrhotic livers
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Table 5. Hepatic adenoma subtypes: radiographic characteristics

B-catenin mutated

Inflammatory adenoma HNF-1la mutated adenoma adenoma
T2 signal Marked hyperintense Isointense/mildly Heterogeneously
Atoll sign® hyperintense hypenntense

Presence of intralesional lipid —/+ (17 %) + (78%) +/—
Artenal phase enhancement ++ - ++
PV/delayed phase enhancement ++ +/— —
HBP enhancement 11% are isointense to Hypointense 59% are isointense

hyperintense (secondary to hyperintense

to OATP1B3 receptor expression) (secondary to OATP1B3

receptor expression)

HNF-1a, hepatocyte nuclear factor-1«; PV, portal vein; HBP, hepatobiliary phase; OATP1B3, organic anion transporting polypeptide 1B3.
2Atoll sign: T2-hyperintense rim with central isointensity.

Frenette, C., et al. ACG Clinical Guideline: Focal Liver Lesions. Am J Gastroenterol. 2024;119(7):1235-1271. [Table 5] E




Focal Solid Liver Lesion on Ultrasound or Nondiagnostic Imaging

B et S If cirrhosis present, refer
bl et Gl e to AASLD guidance on
laboratory workup .
hepatocellular carcinoma

All other patients History of malignancy

Patient <40 years of
age with unremarkable
PMH, exam, labs
See appropriate guidance for follow-up
based on known type of prior
malignancy or multidisciplinary
discussion for further management

recommendations

Triple phase contrast enhanced CT
OR Dynamic MRI
MRI with hepatobiliary with hepatobiliary contrast
Imagi OR Dynamic MR
ging
with extracellular contrast

Diagnosis made Diagnosis not made

Multidisciplinary discussion

*See text for special : g v
Surveillance imaging,

circumstances like
adenomatosis, rupture, usually 3-6 months
malignant transformation

Hemangioma Hepatic Fibrolamellar

Focal Nodular
hemangio- Hepatocellular g Angiosarcoma

Adenoma* 2
Hyperplasia

endothelioma Carcinoma

Frenette, C., et al. ACG Clinical Guideline: Focal Liver Lesions. Am J Gastroenterol. 2024;119(7):1235-1271. [Figure 1]



Focal Nodular Hemangioma

Adenoma* g
Hyperplasia

Stop OCPs or Asymptomatic Syr_n ptorr.watic+
hormone (i.e. pain)
impregnated
IUDS, weight
loss if
appropriate

Asymptomatic | Symptomatic

Consider Resect or
resection. If alternative

No follow up
unresectable, Badad therapy

No follow up
needed

transarterial (RFA/MWA/
embolization EBRT/TAE)

*Note that most FN

Evaluate MRI features to determine subtype & lesions are incident:
consider biopsy if concern for beta catenin mutation symptoms; see text

further discussion

NO biopsy
needed. Resect
regardless of

size OR treat Stop hormonal If concern for
definitively with therapy beta catenin
alternative

method of
treatment if not Observe 6 — 12 mos

resectable. for regression

Greater than 5 cm Less than 5 cm

Frenette, C., et al. ACG Clinical Guideline: Focal Liver Lesions. Am J Gastroenterol. 2024;119(7):1235-1271. [Figure 1]



Greater than 5 cm Less than 5 cm Multiple adenomas In pregnancy
Stop hormonal
Ft)herapy I; cctance;n for unilobar multilobar Ultrasound q 6-12 weeks
eta catenin
Ob?erve S 1,2 i Focus on No growth T o
—_— treatment of or <6.5 cm, >§ S
dominant continue US ; :
. or exophytic
lesion follow-up
AL ifp=iia If negative Resec'f .
=5 cm resect A earlyin
pregnancy
W OR Embolize
Resect Monitor with surveillance imaging every 6 If <26 weeks
otk mos, for 2 yrs, then annual OR Consid eff
resection i
enhanced MR

third
trimester

every 6 mos If growth 220% resect

Frenette, C., et al. ACG Clinical Guideline: Focal Liver Lesions. Am J Gastroenterol. 2024;119(7):1235-127 1. [Figure 1]
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A Generally benign

A Risk of hemorrhage i up to 159
A Related to subtype, size, and r
A Sonic hedgehog HCAs

A Db-catenin-activated HCA
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Rarely encapsulated
Lack portal tracts

Isolated, aberrant arterioles
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A Most common subtype i 3

A Commonly seen in female

A Obesity, metabollc syndrom

A Fatty liver disease
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A~ Heavy alcohol consumptior

A Glycogen storage digéas_
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A Mutations in IL6ST, STAT3, JAK]

A 10% can have mutations in !




A Sinusoidal dilation/telangiectasia and congestic
A Hemorrhage

A Can have some steatosis, but not common

Umetsu S.E., et al. Evaluating Liver Biopsies with Well-Differentiated Hepatocellular Lesions. Surg Pathol Clin. 2023;16(3):581-598. [Figure 4A-B]
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Diffuse strong :
cytoplasmic staining

Activation of JAK-
STAT pathway

SAA is specific, but
less sensitive

A 10-20% are
negative for SAA

Can be positive In
hepatocytes adjacent
to a mass lesion
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C-reactive protein (CRF
A Diffuse strong @
cytoplasmic staining

A Activation of JAK-STAT
pathway

A CRP high sensitivity

A Paositive in nearly
100%

A Patchy staining in FNH
In periseptal
hepatocytes

A Can be positive in
hepatocytes adjacent to
a mass lesion

Umetsu S.E., et al. Evaluating Liver Biopsies with Well-Differentiated Hepatocellular Lesions. Surg Pathol Clin. 2023;16(3):581-598. [Figure 2D]
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A Low risk of hemorrhage

A Lowest risk of malignant tr

A 2% or less, but higher in
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Moderate to severe steatos
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Umetsu S.E., et al. Evaluating Liver Biopsies with Well-Differentiated Hepatocellular Lesions. Surg Pathol Clin. 2023;16(3):581-598. [Figures 5A & 1C]




Complete LOSS of
liver fatty acid
binding protein
(LFABP) expression

Normal liver and
other HCA variants
show diffuse
cytoplasmic LFABP
expression

Complete loss of
LFABP or
decreased
expression can be
seen in HCC

.....

Umetsu S.E., et al. Evaluating Liver Biopsies with Well-Differentiated Hepatocellular Lesions. Surg Pathol Clin. 2023;16(3):581-598. [Figure 2A]
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Tend to develop at young

Highest risk of transformation t

A Up to 40% of cases
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A Mild trabecular thickening

A Small cell change

Left: Wen KW, Kakar S. Hepatic Precancerous Lesions and Early Hepatocellular Carcinoma. Gastroenterol Clin North Am. 2024 Mar;53(1):109-132. [Figure 10A]
Right: Kim H, Park YN. Hepatocellular adenomas: recent updates. J Pathol Transl Med. 2021 May;55(3):171-180. [Figure 2A-B]



b-catenin

Activation of the Wnt signaling
pathway, leading to nuclear
trans| oc-eatenimn O

Catenin, bl (CT
mutation associated with 10%

or greater risk of malignant
potential compared to

mutations in exons 7 and 8

b-catenin IHC staining is not

sensit icateninf or D
activation, as it can be absent g _
or limited to rare hepatocytes [N ‘ /

AR

Umetsu S.E., et al. Evaluating Liver Biopsies with Well-Differentiated Hepatocellular Lesions. Surg Pathol Clin. 2023;16(3):581-598. [Figure 2E]
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A Diffuse homogeneous

U A

Greater than 90% staining with moderate to strong
Il ndi cat es hdatgriin adtieatioe | of
Exon 3 deletions in CTNNB1 =

Mutations in D32-S37 region, associated with high r
development of HCC §

Umetsu S.E., et al. Evaluating Liver Biopsies with Well-Differentiated Hepatocellular Lesions. Surg Pathol Clin. 2023;16(3):581-598. [Figure 3A-B]



Sonic Hedgehog
Hepatocellular
Adenomas




Sonic Hed

Represents less than 5% of
Recently identi’f‘i'ed____§ubtype

Small somatic deletion;o B
and GLI1, resulting in upregul
sonic hedgehog path__way

Long term OCP use, meta

Higher risk of bleeding
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wat
Prominent hemorrhage

No specific histologic features, but tends

Studies have evaluated the use of arginin
synthase (PTGDS), but can be positive in

Bioulac-Sage P, et al Hepatocellular adenoma: what we know, what we do not know, and why it matters. Histopathology. 2022 May;80(6):878-897. [Figure 4A-C]




Table 3
Clinical, histologic, and molecular features of hepatocellular adenoma subtypes

Inflammatory HCA

HNF1A-Inactivated
HCA

AHN/B-Catenin
Activated HCA

Sonic
Hedgehog
HCA

Clinical
setting

Female, obesity,
metabolic
syndrome

Female, MODY3

Male

Female,
metabolic
syndrome,
high risk of
bleeding

Histologic
features

Inflammation,
sinusoidal
dilatation,
ductular
reaction

Steatosis, occasional
pseudoglands

Increased
cytoarchitectural
atypia

Hemorrhage

CRP, Serum
amyloid
associated
protein (SAA)

Loss of LFABP

Nuclear B-catenin,
diffuse GS

Not established
(ASS1, PTGDS
have been
proposed)

HCC risk

Uncommon
(10% have/
B-catenin
mutation)

High risk (~40%)

Rare

Genetic
alteration

JAK/STAT
pathway,
IL6RT, FRK,
STAT3, GNAS

CTNNB1, APC, AXIN

INHBE:GLI1 fusion




Molecular
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Helpful when GS is mdeter

Can identify mutatlon in CTNN
genes (APC, AXIN1, ano
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Differential C

A Focal Nodular Hyperplasia E

A Well-differentiated hepatocellulz
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Focal nodu

Budd-Chiari syndrome, .=--ss
hemorrhagic telangiectasia

Often presents as single |

111N

A Increased steatosis or m| >

No treatment or foIIow-up ne




Well-circumscribed

Nodular architecture with
central scar

Fibrous bands with ductular
reaction and mixed
inflammation

Abnormal thick-walled
blood vessels

Glutamine synthetase
shows map-like staining

CRP can show periseptal
staining

Umetsu S.E., et al. Evaluating Liver Biopsies with Well-Differentiated Hepatocellular Lesions. Surg Pathol Clin. 2023;16(3):581-598. [Figure 6A-C]




Well-differentiate
carcinoma (HC
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A Thickened trabeculae

A Small cell change




HCC

A Reticulin
Expanded trabeculae
Fragmentation and loss

Multifocal loss is more
reliable features for
diagnosis

*Can be lost in areas of
steatosis, hemorrhage,
and infarction

Umetsu S.E., et al. Evaluating Liver Biopsies with Well-Differentiated Hepatocellular Lesions. Surg Pathol Clin. 2023;16(3):581-598. [Figure 1A]
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Choi JH, Thung SN. Pathology and diagnostic approaches to well-differentiated hepatocellular lesions: a narrative review. J Yeungnam Med Sci. 2024 Oct 24. Epub ahead of print. [Figure 11A]
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Ancillary S

A CD34

Increased expression
HCA, and HCC

Not reliable to distinguis
from HCC

A

Choi WT, Kakar S. Atypical Hepatocellular Neoplasms: Review of Clinical, Morphologic, Immunohistochemical, Molecular, and Cytogenetic
Features. Adv Anat Pathol. 2018 Jul;25(4):254-262. [Figure 2B-C]




