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Case

A 27-year-old female patient currently taking oral con-
traceptives is referred to be seen after being found to have 
three adenomas, the largest being 4 cm. She is contem-
plating pregnancy in the future.

Hepatocellular adenomas (HCA) are rare (~0.01% of 
the population) benign tumors that typically occur in the 
absence of chronic liver disease. HCAs are believed to 
be monoclonal tumors that develop as an interaction 
between gene defect and environmental exposure. The 
strongest risk factor for HCA is prolonged exposure to 
oral contraceptives. Although incidence in the general 
population is close to 1 case per 1 million people, women 
taking oral contraceptives have a significantly higher in-
cidence, closer to 30 cases per 1 million people.1 Other 
risk factors include glycogen storage disease type I and 
III, anabolic androgens, and the presence of obesity and 
the metabolic syndrome. There appears to be a rising 

incidence of HCA in the absence of oral contraceptives, 
although it is unclear if this relates to rising prevalence 
of risk factors such as metabolic syndrome or increased 
incidental detection in light of increased use of abdom-
inal imaging.2

Although an increasingly common presentation of 
HCA is an incidental finding on imaging for other reasons, 
25% to 50% of cases can present with right upper quad-
rant or epigastric discomfort. Contrast-enhanced mag-
netic resonance imaging (MRI) is likely the best  imaging 
 modality for diagnosis (Fig. 1); however, imaging can often 
be nondiagnostic given variation in HCA  appearance, 
reflecting the spectrum of molecular subtypes, as well 
as a dearth of distinguishing features. Specifically, it 
can be difficult to distinguish HCA from focal nodular   
hyperplasia in some cases. A cost-effectiveness analysis 
of diagnostic strategies in this case found that gadoxetic 
acid–enhanced MRI was likely the most cost-effective 
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approach.3 Although most adenomas have a benign 
natural history, potential serious complications include 
rupture, hemorrhage, and malignant transformation 

into hepatocellular carcinoma. Hemorrhage and malig-
nant transformation have been reported in 27.2% and 
4.2% of patients with HCA, respectively, although both 

FIG 1 MRI images of HCA. (A) Axial T2-weighted image demonstrates a left hepatic lobe lesion that is mildly high in signal intensity 
relative to the normal surrounding hepatic parenchyma. (B) Axial T1-weighted precontrast image shows that the left hepatic lobe lesion is 
isointense to the background normal liver parenchyma. (C) Axial T1-weighted arterial-phase postcontrast image shows the left hepatic lobe 
lesion with arterial-phase hyperenhancement relative to hepatic parenchyma. (D) Axial T1-weighted delayed venous-phase postcontrast 
image shows that the left hepatic lobe lesion becomes isointense to the hepatic parenchyma. Imaging findings favor a lesion of benign 
hepatocellular origin, such as adenoma or focal nodular hyperplasia.

FIG 2 Pathology features of HCA. (A) H&E stain from a HCA (original magnification ×20). (B) HCA with prominent steatosis (H&E, 
original magnification ×20). (C) Inflammatory HCA with dilated and congested sinusoids (H&E, original magnification ×20). (D) Positive 
C-reactive protein immunohistochemical staining in an inflammatory HCA (original magnification ×20).
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are significantly less likely in lesions smaller than 5  cm 
in maximum diameter.4,5 Notably, HCAs in men have a 
significantly higher risk for malignant transformation, 
reflecting differences in molecular subclasses between 
men and women.

HCA is no longer considered a homogeneous disease, 
with recognition of four distinct molecular subtypes: 
HNF-1α inactivated (30% to 35% of cases), inflamma-
tory (40% to 50%), β-catenin activated (10% to 15%), 
and unclassified (<10%).6 In addition to these subgroups 
being linked to molecular pathways, they are associated 
with distinct histological features (Fig. 2), imaging ap-
pearances, and clinical presentations, including risk for 
complications. Notably, β-catenin–activated HCAs have 
a significantly higher risk for malignant transformation. 
Although these data could enable a precision approach 
to HCA management, routine biopsy of HCA for sub-
typing is not currently recommended given the risk for 
biopsy-related complications. In cases where biopsy is 
otherwise done for diagnostic reasons, subtyping should 
be performed to better understand the risk for down-
stream complications. There are increasing data sup-
porting the ability of MRI to identify hepatocyte nuclear 
factor 1α (HNF-1α)–inactivated or inflammatory HCA, 
although it has insufficient accuracy to differentiate 
β-catenin–activated and unclassified HCA.7 Continued 
refinement and validation of MRI-based HCA subtyping 
may enable tailoring of surveillance intervals and man-
agement in the future.

Treatment decisions for HCA are largely based on pa-
tient gender, as well as HCA size and location (Fig. 3).8,9 
HCAs in men or those with known β-catenin activation 
are high risk for malignant transformation, independent 
of size, and should be referred for consideration of early 
surgical resection. In women, the first step in the man-
agement of HCA is discontinuation of oral contracep-
tives, which can lead to regression of HCA in many cases. 
There are limited data demonstrating that weight loss can 
also induce regression of HCAs, although the threshold 
of required weight loss remains to be defined.10 Repeat 
contrast-enhanced MRI is recommended after 6 months 
to assess for interval change in size. Lesions that remain 
larger than 5  cm, exhibit interval growth, or are exo-
phytic are at increased risk for rupture and malignant 
transformation and should be considered for surgical 
 resection. In poor surgical candidates, alternatives, such 
as embolization for larger lesions and ablation for smaller 

lesions, can be considered. For women with lesions less 
than 5  cm, continued observation is recommended, 
particularly if there is evidence of stability or regression 
after stopping oral contraceptives, given a lower risk for 
complications. Albeit in the absence of robust data, it is 
recommended to repeat imaging every 6 months for 12 
to 24  months to define stable disease, at which point 
annual imaging can be performed. Surveillance intervals 
may be extended to biennial imaging in cases where the 
lesion remains stable or regresses over longer periods. 
The point at which observation can be discontinued is 

FIG 3 Management algorithm for patients with HCA. *If 
patient is a poor surgical candidate, can consider local ablation or 
transarterial embolization. **Shorter intervals can be considered 
in some cases, such as pregnancy or developing metabolic 
syndrome.
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undefined, although it can be considered in patients 
with small, stable lesions given a low risk for malignant 
transformation or rupture. The risk for complications 
for patients with multiple HCAs is primarily driven by 
the size of the largest nodule, so management of these 
 patients is driven by the size of the largest tumor. HCA 
is a rare indication for liver transplantation, but this can 
be considered in cases of HCA who are at increased risk 
for malignant transformation (e.g., β-catenin activation 
or glycogen storage disease) who are not amenable to 
surgical resection (e.g., multiple HCA lesions).11

Given the hormone-responsive nature of HCA, preg-
nancy can induce significant growth of HCA. However, 
pregnancy does not need to be discouraged, particu-
larly for women with HCAs smaller than 5  cm, and an 
individualized approach using shared decision making is 
recommended.12 Elective resection of known HCAs, par-
ticularly larger or subcapsular lesions, may be considered 
before pregnancy. For other HCAs, including those that 
are newly diagnosed during pregnancy, close observa-
tion every 2 to 3 months is recommended to monitor for 
 interval growth. If there is significant growth, treatment 
with surgical resection or embolization can be considered 
depending on the trimester. In the absence of growth, 
no treatment is necessary and vaginal delivery can be 
pursued.

For the young female patient with three adenomas who 
is contemplating pregnancy, we would first recommend 
stopping oral contraceptives and encourage weight loss if 
she is overweight. Although it is important to discuss the 
risk for HCA growth during pregnancy, we would reinforce 
that pregnancy is not contraindicated. After she has dis-
continued oral contraceptives, we would repeat a contrast-  
enhanced MRI 6 months later. If there is interval growth, we 
would recommend surgical consultation to discuss resection 
given increased risk for complications. If the lesion is stable 
or regresses, imaging can be repeated every 6 months for 
another 6 to 12 months, at which time surveillance can be 
extended to annual imaging if there is continued stability 
or regression. Continued communication about pregnancy 
is important, because surveillance intervals should be short-
ened to every 3 months at that time.
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