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Background Hepatocellular adenomas (HAs) are rare, benign liver neoplasms that most commonly occur in 
females of childbearing age. Given their potential for spontaneous hemorrhage and malignant 
transformation, the management of these consists of surveillance or surgical resection. The 
decision to resect can be complex, particularly in the setting of ongoing hormone exposure, and is 
largely dependent on size, growth, and clinical and pathologic factors.

Summary We report the case of a primigravid 23-year-old female who was found, incidentally, with an 11.6 
cm liver mass. Percutaneous biopsy tissue results were consistent with an inflammatory subtype 
HA. She was surveilled initially and then ultimately underwent resection eight weeks after delivery, 
given the mass’s size, location, and growth pattern. Final pathology demonstrated a 12.2 × 12.1 
× 6.0 cm mixed beta-catenin inflammatory subtype HA, a rare subtype that likely harbors more 
risk of malignant transformation than the inflammatory subtype alone. The patient’s postoperative 
course was notable for one readmission for gastric ileus that was managed conservatively. At one-
year follow-up, she remains without evidence of recurrence or growth.

Conclusion Large HAs discovered in patients fit for surgery and in locations amenable to resection should 
be considered for such based on their risk for bleeding and malignant transformation. Delaying 
surgery during pregnancy can be safe, but this strategy mandates close patient observation while 
preparing for intervention. Advances in genomic profiling will continue to help stratify these risk 
factors, but as seen in this case, biopsy results can be discordant with final pathology.
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Case Description
Hepatocellular adenomas (HA) are rare, benign liver neo-
plasms that most commonly occur in females of childbear-
ing age and are associated with oral contraceptive (OCP) 
use.1 The majority of HAs are asymptomatic and identified 
incidentally on abdominal imaging. The natural progres-
sion of HA is variable. Bleeding and malignant transforma-
tion are well-described HA complications; larger tumors 
are at increased risk for both.1,2 Genetic profiling studies 
have furthered the understanding of these tumors, show-
ing at least four distinct subtypes based on their molecu-
lar drivers and entailing different bleeding and malignant 
transformation risks.2,3 Herein, we report a 23-year-old 
female diagnosed in pregnancy with an 11.6 cm liver mass 
and ultimately underwent resection for a 12.2 × 12.1 × 
6.0 cm mixed beta-catenin inflammatory mutated subtype 
HA.

A 23-year-old primigravid female with poorly controlled 
type I diabetes mellitus initially presented to the emergen-
cy department during her third trimester with symptoms 
suggestive of appendicitis. Magnetic resonance imaging 
(MRI) revealed an 11.6 cm segment III liver mass and 
multiple 1-2 cm masses in the right hepatic lobe with inde-
terminate imaging features. She had no personal history of 
hepatitis, recent travel history, or family history of hepato-
biliary neoplasms. Given her pregnancy, she was advised to 
undergo close surveillance with deferred intervention for 
the dominant liver mass.

At 37 weeks gestation, the patient was induced due to 
severe preeclampsia. After delivery, she remained asymp-
tomatic, denying abdominal pain, early satiety, jaundice, 
or bleeding. On exam, she had palpable hepatomegaly, but 
no stigmata of cirrhosis or portal hypertension. Laborato-
ry results were significant for an elevated AFP at 61.4 ng/
mL, with normal CEA (<0.9 µg/L), and CA 19-9 (9 U/
mL). Bilirubin and transaminase levels were normal, and 
alkaline phosphatase was elevated to 500 U/L, which was 
attributed to her recent pregnancy.

Imaging workup with a gadoxetate-enhanced liver MRI 
again demonstrated the dominant segment III liver mass 
and multiple right liver masses with variable enhance-
ment patterns (Figure 1). Due to the atypical imaging 
appearance on multiple MRIs, a percutaneous biopsy was 
performed by interventional radiology, which showed 
a low-grade hepatocellular proliferation consistent with 
an inflammatory subtype adenoma. Staging CT scans of 

the chest, abdomen, and pelvis showed no extrahepatic 
abnormalities. Non-urgent resection of the left lobe mass 
was recommended given tumor size and atypical imaging 
appearance.

Eight weeks postpartum, the patient underwent open left 
lateral section resection. The segment III mass was soft and 
exophytic, with prominent subcapsular vasculature, con-
sistent with HA. Intraoperative ultrasound demonstrated 
the segment III mass abutting the segment II and segment 
III pedicles, necessitating left lateral section resection for 
clearance. An additional segment III lesion corresponding 
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Figure 1. Preoperative Liver MRI. Published with Permission

(A) Axial and (B) coronal gadoxetate-enhanced MRI liver images 
demonstrating a 10.6 × 12.1 × 6.8 cm left lobe segment II-IV lesion exhibiting 
heterogeneous enhancement that persists into the hepatobiliary phase, along 
with a T2-hypointense central scar. Additionally, two areas consistent with 
focal nodular hyperplasia are identified in segments IVb and VI, along with 
three small (~1 cm) lesions likely consistent with hepatic adenomas in segments 
VI and VII.
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to focal nodular hyperplasia seen on MRI was also noted 
(Figure 2). She was discharged home on postoperative day 
(POD) 4. Her convalescence was notable for readmission 
on POD 6 for gastric ileus, which was managed conserva-
tively.

Pathologic evaluation demonstrated a 12.2 × 12.1 × 6.0 
cm subcapsular lesion consistent with an inflammatory 
subtype HCA. The margins were negative for adenoma, 
and the background hepatocytes were normal in histo-
pathologic appearance. The specimen was submitted for 
molecular evaluation via OncoPLEX. This demonstrated a 
mixed beta-catenin inflammatory subtype, with the CTN-
NB1 p.K335T mutation on exon 7.

The patient remains under imaging surveillance with MRI 
for the remaining right lobe liver lesions, which were 
obtained every six months following resection. After 12 
months, there is no evidence of recurrence or growth. 
Future imaging will be conducted annually.

Discussion
Hepatocellular adenomas (HA) are benign liver neoplasms 
with variable propensities for hemorrhage and/or malig-
nant transformation, influenced by genetic and environ-
mental factors. Estrogen-containing oral contraceptives 
are a well-established risk factor for the development and 
growth of these lesions.4 Several studies have correlated 
the reduced estrogen dose in modern contraceptives with 
a decreasing incidence of HA.1 Exogenous steroid use and 
elevated endogenous hormones, such as in pregnancy or 
Klinefelter syndrome, have also been associated with HA.5-

8 Obesity is increasingly recognized as a risk factor, poten-
tially mediated by hyperinsulinemia, estrogen production, 
and hepatic steatosis.9,10

HAs are most commonly identified on abdominal imag-
ing obtained for unrelated reasons or vague, nonspecific 
upper abdominal complaints that prompt such imaging, 
as was the case with our patient. MRI has a high speci-
ficity and sensitivity for diagnosing HAs, reaching up to 
88 and 100%, respectively.4 Imaging characteristics of HA 
can vary by subtype, but most adenomas are hyperintense 
on T1-weighted and T2-weighted images.

Advances in genomic profiling have revealed at least 
four distinct molecular subtypes of HA:

• HNF-1a inactivated (30-50%)
• Beta-catenin activated (10-15% in Western series)
• Inflammatory (35%)
• Unclassified (5-10%)

The presence of the CTNNB1 mutation was demonstrat-
ed to have a higher predilection for malignant transfor-
mation, up to 10% in one series.11 Some authors have 
expanded the classification to eight subtypes, including 
mixed beta-catenin inflammatory activated tumors and 
sonic hedgehog-activated tumors.11

While our patient’s histology suggested an inflammatory 
subtype, her molecular studies showed a mixed beta-cat-
enin inflammatory activated tumor. This specific subtype 
is rare (<5% of HAs in Western series) and predominantly 
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Figure 2. Resected Liver Specimen. Published with Permission

Operative specimen demonstrating a 12.2 × 12.1 × 6.0 cm subcapsular lesion 
consistent with a mixed beta-catenin inflammatory subtype hepatocellular 
adenoma.
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found in younger patients. The mixed beta-catenin inflam-
matory subtype shares phenotypic characteristics of each 
group, linked by the CTNNB1 mutation

Due to its rarity, the natural progression of mixed-type 
HAs is under investigation. Cancer risk is most likely asso-
ciated with specific beta-catenin mutations (mutations in 
exon 3 carry a higher risk than mutations in exon 7/8). 
In contrast, large tumors with exon 7/8 mutations are at 
higher bleeding risk.11

HA treatment paradigms are divided into pathways of 
close surveillance or elective surgical resection to pre-
vent rupture or malignant transformation. Rupture with 
hemorrhage occurs in up to 27.2% of HA and can be 
life-threatening.12 Rupture risk is proportional to tumor 
size, but also imaging/anatomic factors like prominent 
tumor arteries, exophytic growth pattern, subcapsular or 
segment II/III location.2,13 Recent genomic classification 
studies have identified higher rupture risk with inflamma-
tory, HNF-1a inactivated, and sonic hedgehog subtypes.

Malignant transformation of an HA has been associated 
with several factors, including male sex (with a 10-year 
cumulative risk of 60%), size >5 cm, the beta-catenin acti-
vated subtype, the use of androgen or anabolic steroid, and 
glycogen storage diseases. 14-16 In one systematic review, the 
mean size of HAs that demonstrated malignant transfor-
mation into hepatocellular carcinoma was 10.5 cm with 
the smallest reported case being 4 cm.16

Consensus recommendations advise resection for HAs 
>5 cm, cause symptoms, or show signs of increased risk
for malignancy (seen in males, the beta-catenin activated
subtype, or with evidence of dysplasia), assuming appro-
priate operative risk.4,17-19 For patients for whom hepatec-
tomy carries undue risk, transarterial embolization (TAE)
or ablation may be considered.20 If there are no concern-
ing findings on imaging or pathology, it is acceptable to
observe these patients closely.

Cessation of exogenous hormone intake has been demon-
strated to lead to tumor regression of up to 79% in some 
patients.21 Despite concerns for hormone-induced growth 
and rupture in pregnant patients, studies have shown that 
surveillance is a safe approach in this patient population. A 
prospective study of 51 pregnancies in 48 females with HA 
<5 cm demonstrated growth in only 25% of lesions (with 
a median growth of 1.4 cm). Only one required TAE due 
to growth to 7.6 cm; no rupture or hemorrhage occurred, 
and all births were without complications.22

Some clinicians may have elected to observe this patient, 
especially to see if the decrease in hormone exposure after 
pregnancy would have resulted in regression. Deferring 
surgery in favor of close observation was offered to the 
patient at the initial consultation. However, we balanced 
this against the adenoma’s size and patient’s preference for 
timing of the procedure. We elected for an open surgical 
approach primarily based upon the mass’s size given that 
our extraction port would likely have to be slightly small-
er than an open incision; however, a minimally invasive 
approach could be considered in similar cases.

Randomized trials in the colorectal metastases domain 
support laparoscopic parenchyma-sparing surgery, but 
other studies specifically addressing left lateral sectionec-
tomies in the context of Enhanced Recovery After Surge-
ry (ERAS) programs have not demonstrated any signifi-
cant advantages of the minimally invasive over the open 
approach.23-25 Regardless, minimally invasive left lateral 
sectionectomy is a valid approach to this problem in expe-
rienced hands.

Conclusion
HA are benign liver neoplasms frequently discovered inci-
dentally in young women. These tumors carry the poten-
tial for bleeding and malignant transformation. In this 
case, our patient successfully carried her pregnancy to term 
and subsequently underwent resection. Final pathology 
revealed a 12.2 × 12.1 × 6.0 cm mixed beta-catenin inflam-
matory subtype hepatocellular adenoma. To our knowl-
edge, this represents one of the largest hepatic adenomas 
reported in the United States.

Lessons Learned
In carefully selected cases, it is safe to delay surgery for large 
HA during pregnancy until after delivery. When consider-
ing surgical intervention for HA, surgeons should assess 
the patient’s overall fitness and the lesion’s associated risks, 
including spontaneous hemorrhage and malignant trans-
formation. Advances in genomic profiling will continue to 
enhance our ability to categorize the risk factors associated 
with HA and guide optimal management strategies.
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