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Learning Objectives

Á Recognize and diagnose the most common hepatocellular 

adenoma subtypes

Á Understand the clinical significance and management for each 

hepatocellular adenoma subtype

Á Identify the differential diagnosis for well-differentiated 

hepatocellular lesions in non-cirrhotic livers



Private Information

zIncidental Liver Lesions

Á Increasing role of imaging in diagnosis and management of patients presenting 

with gastrointestinal symptoms

Á Resulting in rise in detection of incidental liver lesions, including hepatocellular 

adenomas (HCAs) 

Á HCAs most often arise in non-cirrhotic setting

Á Five major subtypes of HCAs, each with different risks

Á Inflammatory

Á HNF1Ŭ-inactivated

Á ɓ-catenin-activated 

Á Sonic hedgehog

Á Unclassified
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Á Females taking oral contraceptive pills (OCPs)

Á Incidence 3-4 per 100,000 compared to 0.13-1 in nonusers

Á Anabolic androgenic steroids

Á Obesity and metabolic syndrome

Á Endogenous estrogen production through activation of aromatase in adipose tissue

Á Polycystic ovarian syndrome

Á Glycogen storage disease

Á Types Ia and III

Á Possible connection with exogenous hormonal therapy
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Clinical Work-up

Á When incidentally discovered in patient with no known risk factors for liver disease

Á Multiphase contrast-enhanced imaging (CT or MRI ïno statistical difference in diagnostic 

accuracy)

Á MRI with hepatobiliary contrast agent can help distinguish FNH vs HCA

Á Biopsy is recommended when 

Á Uncharacteristic appearance on imaging 

Á Features concerning for malignant transformation

Á Lesion in patient with cirrhosis must be considered HCC until proven otherwise
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Frenette, C., et al. ACG Clinical Guideline: Focal Liver Lesions. Am J Gastroenterol. 2024;119(7):1235-1271. [Table 5]
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Prognosis of HCAs

Á Generally benign

Á Risk of hemorrhage ï up to 15% 

Á Related to subtype, size, and rate of growth

Á Sonic hedgehog HCAs

Á Risk of malignant transformation ï up to 40%

Á ɓ-catenin-activated HCAs
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Á Rarely encapsulated

Á Lack portal tracts

Á Isolated, aberrant arterioles

Á Hepatocytes with thin cell plates 1-2 

cells thick

Á No significant cytologic or architectural 

atypia
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Á Most common subtype ï 30-50% of all HCAs

Á Commonly seen in female patients and those with 

Á Obesity, metabolic syndrome risk factors

Á Fatty liver disease

Á Heavy alcohol consumption

Á Glycogen storage disease

Á Mutations in IL6ST, STAT3, JAK1, GNAS, FRK  

Á 10% can have mutations in CTNNB1 exon 3

Á Risk of malignant transformation is low to moderate
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Á Sinusoidal dilation/telangiectasia and congestion

Á Hemorrhage

Á Can have some steatosis, but not common

Á Small fibrous septa with mild ductular reaction 

Á Inflammation 

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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Serum amyloid A (SAA)

Á Diffuse strong 

cytoplasmic staining 

Á Activation of JAK-

STAT pathway

Á SAA is specific, but 

less sensitive 

Á 10-20% are 

negative for SAA

Á 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 2C]
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C-reactive protein (CRP)

Á Diffuse strong 

cytoplasmic staining 

Á Activation of JAK-STAT 

pathway

Á CRP high sensitivity

Á Positive in nearly 

100%

Á Patchy staining in FNH 

in periseptal 

hepatocytes

Á 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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HNF1Ŭ-inactivated HCA

Á Second most common ï 30-40% of all HCAs

Á Strong association with OCP use or excess estrogen exposure

Á Sporadic biallelic inactivation of HNF1A

Á HNF1Ŭ = transcription factor regulating gluconeogenesis and lipogenesis

Á Mutation leads to downregulation LFABP with large and small droplet steatosis

Á Low risk of hemorrhage 

Á Lowest risk of malignant transformation

Á 2% or less, but higher in patients older than 60 years
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Á Moderate to severe steatosis Á Reticulin can show ñpacketedò 

appearance encircling small clusters of 

hepatocytes

Umetsu S.E., et al. Evaluating Liver Biopsies with Well-Differentiated Hepatocellular Lesions. Surg Pathol Clin. 2023;16(3):581-598. [Figures 5A & 1C]
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Á Complete LOSS of 

liver fatty acid 

binding protein 

(LFABP) expression

Á Normal liver and 

other HCA variants 

show diffuse 

cytoplasmic LFABP 

expression

Á 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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ɓ-catenin-activated HCA

Á Represent 5-10% of HCAs

Á More common in men and patients with glycogen storage 

disease or anabolic steroid use

Á Tend to develop at young age and are large in size

Á Highest risk of transformation to HCC

Á Up to 40% of cases

Á Should be resected regardless of size
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Á Mild trabecular thickening

Á Small cell change

Á Pseudoacinar formation

Á Mild cytologic atypia 

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]
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ɓ-catenin

Á Activation of the Wnt signaling 

pathway, leading to nuclear 

translocation of ɓ-catenin

Á Catenin, ɓ1 (CTNNɓ1) exon 3 

mutation associated with 10% 

or greater risk of malignant 

potential compared to 

mutations in exons 7 and 8 

Á ɓ-catenin IHC staining is not 

sensitive for ɓ-catenin 

activation, as it can be absent 

or limited to rare hepatocytes

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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Glutamine synthetase (GS)

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

Á Diffuse homogeneous

Á Greater than 90% staining with moderate to strong intensity

Á Indicates high level of ɓ-catenin activation 

Á Exon 3 deletions in CTNNB1

Á Mutations in D32-S37 region, associated with high risk for 

development of HCC

Á Diffuse heterogeneous 

Á 50-90% moderate to strong staining

Á Exon 3 mutations such as T41 and S45

Á Mutations in exons 7 or 8 do not have diffuse 

GS staining (low risk HCC transformation) 
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Sonic Hedgehog HCA

Á Represents less than 5% of HCAs

Á Recently identified subtype

Á Small somatic deletions of INHBE leading to fusion of INHBE 

and GLI1, resulting in upregulation of GLI and activation of 

sonic hedgehog pathway

Á Long term OCP use, metabolic syndrome, fatty liver disease

Á Higher risk of bleeding
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Á Prominent hemorrhage

Á No specific histologic features, but tends to lack significant inflammation, ductular reaction, or steatosis

Á Studies have evaluated the use of argininosuccinate synthase 1 (ASS1) and prostaglandin D2 

synthase (PTGDS), but can be positive in other HCAs and FNH

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]
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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. [Table 3]
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Molecular Studies

Á Helpful when GS is indeterminate

Á Can identify mutation in CTNNB1 or other Wnt signaling pathway 

genes (APC, AXIN1, and AXIN2)

Á TERT promoter mutations favor malignant transformation to HCC

Á Present in 40-50% HCC

Á Copy number gains of 1q, 8q, and 7q favor HCC
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Differential Diagnosis

Á Focal Nodular Hyperplasia

Á Well-differentiated hepatocellular carcinoma
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Focal nodular hyperplasia

Á Reactive and hyperplastic lesion ï response to vascular injury

Á Budd-Chiari syndrome, obliterative portal venopathy, hereditary 

hemorrhagic telangiectasia

Á Often presents as single lesion < 5cm 

Á Can be accurately diagnosed by contrast-enhanced multiphase MRI and 

CT

Á Biopsy needed only if atypical imaging features 

Á Increased steatosis or missing central scar

Á No treatment or follow-up needed, even if grows in size
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Á Nodular architecture with 

central scar

Á Fibrous bands with ductular 

reaction and mixed 

inflammation

Á Abnormal thick-walled 

blood vessels

Á Glutamine synthetase 

shows map-like staining

Á 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]
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Well-differentiated hepatocellular 
carcinoma (HCC)

Á Distinction of HCC from HCA is largely based 

on reticulin loss and cytoarchitectural atypia:

Á Thickened trabeculae

Á Small cell change

Á Nuclear crowding and high cell density

Á Cytologic atypia

Á Prominent pseudoacinar architecture
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HCC

Á Reticulin

Á Expanded trabeculae

Á Fragmentation and loss

Á Multifocal loss is more 

reliable features for 

diagnosis

Á *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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Ancillary Studies
Á Glypican-3

Á Expressed in majority of HCCs

Á Not expressed in normal liver or benign lesions

Á High sensitivity for poorly differentiated HCC 

(80-83%)

Á Lower sensitivity for well differentiated HCC 

(56-62%)

Á Negative result does not exclude HCC

Á Not specific to HCC and can be expressed in 

melanoma, squamous cell carcinoma, germ cell 

tumors, and a small subset of intrahepatic 

cholangiocarcinoma

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 Studies

Á CD34

Á Increased expression can be seen in FNH, 

HCA, and HCC 

Á Not reliable to distinguish benign entities 

from HCC

Á Helpful in lesional vs nonlesional 

Á Nonlesional ï should be confined to 

periportal sinusoids

Á Lesional ï increased sinusoidal staining

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]


