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a b s t r a c t 

Giant pedunculated hepatocellular adenomas are extremely rare tumors and often detected 

incidentally on cross-sectional imaging studies. We report the case of a 34-year-old woman 

who underwent cross-sectional imaging for staging evaluation of a uterine tumor. A large 

left subdiaphragmatic mass, without clear connection to the liver, was seen prompting diag- 

nostic laparoscopy; during which a large pedunculated mass attached to the left lobe of the 

liver was found and resected. This case report highlights the challenges and pitfalls in the 

imaging diagnosis of pedunculated hepatocellular adenomas, such as difficulty in charac- 

terizing the mass or inability to identify the vascular attachment to the liver. Image-guided 

biopsy and diagnostic laparoscopy are valuable tools to establish diagnosis; most of these 

lesions are amenable to laparoscopic resection. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

Introduction 

Pedunculated liver mass es are rare and often detected in-
cidentally on cross-sectional imaging studies. Patients with
larger masses may present with abdominal pain, early sati-
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ety, and a palpable mass on physical examination. There have
been reports of acute abdomen due to the torsion of a narrow
vascular pedicle and strangulation of the tumor, causing pain
and intra-abdominal hemorrhage [1 ,2] . 

Hepatocellular adenoma (HCA) is an umbrella term for be-
nign liver neoplasms with distinct genotypical and pheno-
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Fig. 1 – Axial CT scan with contrast. Well-circumscribed heterogeneously enhancing mass in the left upper quadrant 
(arrows), is situated between the liver, spleen, and stomach 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

typical characteristics. These tumors are more common in
women of childbearing age. The reported incidence is 13 per
10,000,000 in women and 2 per 10,000,000 in men [3] . Pedun-
culated hepatocellular adenomas are extremely rare. In our
PubMed and Google Scholar search, we have found 17 reported
cases in the past 25 years [1 ,2 ,4–13] . 

Here, we report the case of a young woman with a left
subdiaphragmatic mass detected on abdominal computed to-
mography (CT scan) performed for preoperative evaluation of
a uterine tumor. The mass was found to be a pedunculated
hepatocellular adenoma, inflammatory subtype. 

Case report 

Our patient is a 34-year-old multiparous woman, who pre-
sented to the emergency room with symptomatic anemia due
to abnormal uterine bleeding. She was otherwise healthy with
no pertinent medical problems except for being overweight
with a body mass index of 29.8 Kg/m 

2 . She denied oral con-
traceptives use. Hysteroscopy, dilatation, and curettage were
performed. Multiple endometrial polyps and submucosal fi-
broids were found and biopsied. The pathology report was a
uterine smooth muscle tumor of uncertain malignant poten-
tial (STUMP). A CT scan of the chest, abdomen, and pelvis with
intravenous contrast was obtained to survey for metastatic le-
sions. In addition to multiple uterine tumors, a large left sub-
diaphragmatic mass, 9 cm x 6 cm x 4 cm in diameter, was seen.
The tumor appeared heterogeneous in character and separate
from the spleen, liver, and stomach ( Fig. 1 ). The patient un-
derwent a robotic-assisted hysterectomy and bilateral salp-
ingectomy. After recovering from surgery, she was referred to
the surgical oncology service for the management of the left
subdiaphragmatic mass. When presented to our service, she
was asymptomatic and physical exam as well as laboratory
findings, including white blood cell count and hepatic func-
tion panel, were unrevealing. To further characterize the tu-
mor a magnetic resonance imaging (MRI) without and with
contrast was obtained. MRI showed a well-circumscribed en-
hancing mass in the left upper quadrant. There was no clear
connection to the liver or spleen. The mass was adjacent to
the greater curvature of the stomach ( Fig. 2 ). 

She underwent diagnostic laparoscopy. A well-
circumscribed brownish mass was found. The mass was
9 cm in the greatest dimension, connected to the segment
II of the liver with a vascular pedicle, and attached to the
diaphragm by the left coronary ligament. Laparoscopic re-
section was performed. The tumor was separated from the
diaphragm with the use of a bipolar sealer/divider device. A
surgical stapler was used to ligate and transect the vascular
pedicle. The specimen was placed in a retrieval bag and
extracted by extending one of the trocar sites. The patient did
well postoperatively and was discharged home the next day. 

The final pathology result was hepatocellular adenoma in-
flammatory subtype (I-HCA), without aberrant β-catenin nu-
clear staining ( Figs. 3 and 4 ). 

Discussion 

Pedunculated liver masses pose diagnostic dilemmas due to
their extra-hepatic location, difficulties in identifying the vas-
cular attachments to the liver, and variable imaging charac-
teristics. This entity includes tumors with different histolog-
ical features such as hemangioma, hepatocellular adenoma,



86 R a d i o l o g y  C a s e  R e p o r t s  1 6  ( 2 0 2 1 )  8 4 – 8 9  

Fig. 2 – MRI of the abdomen with and without contrast. (A) T2 coronal sequence demonstrates an ovoid mass in the left 
upper quadrant with heterogenous T2 hyperintensity. (B) The opposed-phase axial sequence demonstrates no drop of the 
signal within the mass to suggest the presence of intralesional fat. (C) T1 axial fat-saturated sequence in the arterial phase 
demonstrates brisk heterogeneous enhancement, hyperintense to the liver, and hypointense to the adjacent spleen. (D) The 
delayed post-contrast sequence demonstrates persistent hyperintensity to the liver 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

follicular nodular hyperplasia, hepatocellular carcinoma, and
other rare conditions [14] . 

Hepatocellular adenomas are more common in women of
childbearing age. Estrogen exposure is a risk factor. There is
a strong association between high dose first-generation oral
contraceptives use and the development of hepatocellular
adenomas [15] . Case-control studies on women taking mod-
ern low dose oral contraceptives have shown a minimal in-
crease in risk of developing hepatocellular adenoma (hazard
ratio: 1.25) [16] . Androgenic hormones in males, such as an-
abolic steroids used by bodybuilders, have been linked to hep-
atocellular adenoma and malignant transformation to hepa-
tocellular carcinoma [17] . Glycogen storage diseases [18] and
metabolic syndromes, such as diabetes mellitus and dyslipi-
demia, are also considered risk factors for the development
and progression of hepatocellular adenoma [19 ,20] . 

There are 4 subtypes based on the presence of inactivating
mutation (variation) in the hepatocyte nuclear factor1 gene,
activating mutation in the β-catenin gene, or activation of
inflammatory signaling pathways [20 ,21] . Hepatocyte nuclear
factor1 gene-inactivated HCA constitutes 35%-40% of hepa-
tocellular adenomas. The histological features are steatosis,
cellular atypia, and lack of inflammation. β-catenin-activated
adenomas constitute 15%-20% of cases. This subtype is more
common in patients with glycogen storage disease and males
on androgenic hormones. Tumors with β-catenin exon 3
mutation have a higher risk for malignant transformation
to hepatocellular carcinoma [22] . Histological features are
similar to Hepatocyte nuclear factor1 gene-inactivated HCA
with additional findings of pseudo acinar formation. The
immunohistochemistry profile is notable for strong glutamine
synthase positivity and increased nuclear beta-catenin ex-
pression. The inflammatory (I-HCA) subtype constitutes 30%-
35% of cases [21] and was previously known as telangiectatic
follicular nodular hyperplasia [23] . This subtype is an exam-
ple of inflammation-induced hepatobiliary tumors. The in-
flammatory subtype is more common in patients with heavy
alcohol intake and higher body mass index [20 ,22] . Histo-
logically, I-HCA is characterized by significant sinusoidal di-
latation, polymorphous inflammatory infiltrates, areas of pe-
liosis, and thickened tortuous arteries. These features were
seen in our case. Immunohistochemistry profile is notable
for diffuse strong serum amyloid protein A and C expres-
sions and CD34 reactivity around pseudo portal tracts. The
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Fig. 3 – Gross and microscopic hematoxylin and eosin staining appearances. (A) Cross-section of the tumor appearing as 
alternating pale and dark red foci are shown. Arrow points to the area of hemorrhage. (B) The arrow shows an area of 
telangiectasia. (C) HCA is composed of one to 2 plate liver cells. Red arrow: Dilated sinusoids. Black arrow: Area of chronic 
inflammatory infiltration with arterialized blood vessels. 

Fig. 4 – IHC staining. (A) Scattered large foci of positive cytoplasmic staining for C reactive protein (CRP). (B) liver fatty acid 

binding protein (LFABP) is retained in the hepatocytes. (C) Negative staining for Serum Amyloid A (SAA) in the hepatocytes 
is shown. (D) Increased vascularity and arterialized blood vessels are confirmed by CD34 
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unclassified subtype accounts for 10% of hepatocellular ade-
nomas. There are no specific genetic alterations or unique
morphologic features. The sonic hedgehog pathway is ac-
tivated in 1/3 of unclassified hepatocellular adenomas [22] ,
which is referred to as Sonic Hedgehog HCA. The activation
of this pathway is associated with an increased risk of tumor
hemorrhage. 

Hepatocellular adenomas are often found incidentally on
cross-sectional imaging and present diagnostic challenges
due to similarities to hepatocellular carcinomas. CT and MRI
characteristics are significant for enhancement following in-
travenous contrast administration with a return to back-
ground liver signal intensity on delayed sequences. The pres-
ence of diffuse intratumoral fat is a helpful distinguishing
factor and is readily identifiable on opposed-phase MRI se-
quences in most cases, however, this feature is seen in only
17% of I-HCAs [24] . 

Hepatocellular adenomas are usually hypoattenuating on
noncontrast CT but may appear iso- or hyperattenuating
based on the extent of fatty infiltration of the background
liver parenchyma. Hepatocellular adenomas are commonly
heterogeneous on nonenhanced and contrast-enhanced CT.
This feature is more prominent in larger tumors and was
observed in our case. Intra-tumoral hemorrhage is seen
as an area of hyper-attenuation. On contrast-enhanced
CT, the lesions are mostly hypervascular and heterogeneous in
the arterial phase and become iso- to hypoattenuating in the
portal venous phase. Our case demonstrated heterogeneous
hyperenhancement on the venous-phase CT performed dur-
ing the workup of the uterine STUMP, appearing as a well-
circumscribed mass in the left upper quadrant ( Fig. 1 ). The
vascular pedicle connecting the mass to the liver was not eas-
ily identifiable on cross-sectional imaging, and the close asso-
ciation of the tumor to the diaphragm and greater curvature
of the stomach raised the possibility of a metastatic lesion
from uterine STUMP. MRI is the preferred imaging modality
to differentiate hepatocellular adenomas from other liver le-
sions and distinguish between various subtypes. Hepatocel-
lular adenomas are most often hyperintense to background
liver on T2 sequence, a feature that was visualized in this case
( Fig. 2 A). The “atoll sign” is considered characteristic of the in-
flammatory subtype and consists of a rim of T2 hyperintensity
and central hypo-intensity, but this was not observed in this
case. No intratumoral fat was noted on the opposed-phase se-
quence ( Fig. 2 B). Brisk arterial enhancement is characteristic
and was observed in this mass, but a return to background
liver enhancement was not noted on the delayed sequence
( Fig. 2 C and D). 

The management plan is based on clinical presentation
and risk stratification. Sex, molecular subtype, number, and
size of the tumors should be considered. Malignant transfor-
mation and hemorrhage are 2 main complications. Overall,
the malignant transformation of hepatocellular adenoma is
a rare phenomenon and, even in men with metabolic syn-
drome, is seen in less than 5% of cases [25] . Underlying risk
factors such as obesity, intake of oral contraceptives, or an-
abolic steroids should be identified and mitigated. An image-
guided biopsy will provide tissue for histological diagnosis and
molecular subtyping. In men, surgical resection of any hepa-
tocellular adenoma is recommended due to the higher risk for
malignant degeneration. In women, molecular subtype and
size should be considered. Surgery is offered for tumors 5 cm
or larger and for any tumor with mutations in β-catenin exon
3 or alterations of sonic hedgehog pathway regardless of size.
For hepatocellular adenomas without high-risk features, dis-
continuation of oral contraceptives and a 6-12-month period
of observation could be offered to evaluate for regression of
the mass [26] . Most of the pedunculated hepatocellular adeno-
mas are amenable to laparoscopic resection with a favorable
outcome. 

Conclusion 

Our report highlights the diagnostic pitfalls when dealing with
pedunculated liver masses, especially hepatocellular adeno-
mas. These tumors are rare and often found incidentally
during abdominal imaging. Radiologic findings depend on
the underlying histology, intratumoral hemorrhage, and re-
lation of the mass to the surrounding structures. Hepatocel-
lular adenomas appear as well-circumscribed lesions with
heterogeneity on cross-sectional imaging. Radiologic appear-
ance is nonspecific in many cases, varies in different sub-
types, and may be indistinguishable from hepatocellular car-
cinoma. When encountering a perihepatic mass, peduncu-
lated liver tumors should be considered in the differential
diagnosis even if a vascular connection to the liver is not
identified. Image-guided biopsy establishes the histological
diagnosis and allows for genomic analysis of the tumor. This
is of the utmost importance when considering conserva-
tive management in women of childbearing age with smaller
tumors. 
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