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Hepatic adenomatosis is defined as the presence of 10 or
more adenomas in an otherwise normal liver. Half of the cas-
es are clinically silent and detected incidentally in imaging
exams. A 42-year-old woman with previous history of arterial
hypertension and mixed dyslipidemia had multiple liver nod-
ules incidentally identified in an abdominal computed to-
mography scan. She was asymptomatic and her physical ex-
amination was unremarkable but laboratory analysis re-
vealed increased alkaline phosphatase and mildly persistent
elevated systemic inflammatory markers. A subsequent he-
patic magnetic resonance imaging (MRI) suggested the diag-
nosis of hepaticadenomatosis and the liver biopsy confirmed
the presence of inflammatory adenomas. The patient
stopped oral contraception and, at 6 months of follow-up,
laboratory inflammatory markers had normalized. She is now
under biannual follow-up with MRI and alpha-fetoprotein
dosing. This case provides an example of the complex man-
agement of this disease in terms of diagnosis, treatment, and

follow-u P. © 2019 Sociedade Portuguesa de Gastrenterologia

Published by S. Karger AG, Basel

Adenomatose hepatica: uma doenca hepatica
desafiante
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Resumo

A adenomatose hepatica define-se pela presenca de 10
ou mais adenomas num figado normal. Cerca de metade
dos casos sdo silenciosos e de identificacdo incidental em
exames de imagem. Uma mulher de 42 anos, com ante-
cedentes pessoais de hipertensao arterial e dislipidémia
mista, realizou uma tomografia computorizada abdomi-
nal, com identificacdo incidental de multiplos nédulos
hepaticos. Apresentava-se assintomatica e sem altera-
¢Oes ao exame objetivo mas as analises laboratoriais reve-
laram fosfatase alcalina elevada e aumento ligeiro mas
persistente dos parametros inflamatérios sistémicos. A
ressonancia magnética hepatica (RMH) subsequente sug-
eriu o diagnéstico de adenomatose hepatica e a bidpsia
de nédulo confirmou a presenca de adenoma do tipo in-
flamatério. Foi suspensa a toma de contraceptivo oral e,
aos 6 meses de follow-up, observou-se normalizacdo dos
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parametros inflamatérios. Actualmente encontra-se sob
vigilancia semestral com RMH e doseamento de alfa-feto-
proteina. Este caso representa a complexidade inerente a
abordagem do diagnéstico, tratamento e follow-up da
adenomatose hepatica.

© 2019 Sociedade Portuguesa de Gastrenterologia
Publicado por S. Karger AG, Basel

Hepatocellular adenomas (HCA) are an uncommon
benign neoplasm, first described in 1861 by Frerichs [1],
which became widely recognized in the 1960s and 1970s
following the introduction of oral contraceptive pills
(OCP) [2]. HCA have a global reported incidence of
3/1,000,000/year, but this number is substantially higher
in women with long-term OCP use, estimated to be
3-4/100,000/year [1]. Hepatic adenomas are mostly sin-
gle, usually located in the right lobe, but several simulta-
neous lesions in liver parenchyma may be seen. In 1985,
Flejou et al. [3] described hepatic adenomatosis, referring
to cases where more than 10 adenomas were present in an
otherwise normal liver. HA has an incidence of 10-24%
in patients with hepatic adenoma [1]. Approximately half
the cases are clinically silent and detected incidentally,
making the diagnosis of HCA and HA a challenging pro-
cess that requires a strong clinical suspicion, combination
of imaging studies, and histological confirmation [4]. The
complications associated with HA, like malignant trans-
formation, rupture, and bleeding, can be life threatening.
This case report aims to highlight the importance of
prompt recognition of HCA and HA and the need for bet-
ter understanding of this disease in order to optimize its
management.

We describe the case of a 42-year-old white woman referred to
an internal medicine appointment by her primary care physician
in order to exclude a secondary cause of hypertension. The patient
had been diagnosed with hypertension and mixed dyslipidemia 10
years before and was medicated with losartan 50 mg i.d., hydro-
chlorothiazide 12.5 mgi.d., and atorvastatin 20 mg i.d., with a nor-
mal lipid profile but poorly controlled hypertension. She had a
smoking history of 13 pack years and was under combined OCP
for the last 17 years. Apart from this, there was no other relevant
personal or family history. She denied taking any over-the-counter
medication and the use of recreational drugs. She was asymptom-
atic and her physical examination, including blood pressure and
temperature, was unremarkable. Her body mass index was 21.22.
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Table 1. Laboratory findings at the first appointment and follow-

up
Istappoint- 6 months after
ment stopping OCP
Hb, g/dL (12-16) 12.6 13.3
Leukocytes, x 10°/UL (4-10) 12.0 9.0
ESR, mm/1st h (<12) 26 12
INR (<1.3) 0.87 0.89
ALT, U/L (<70) 22 14
AST, U/L (<45) 22 18
AP, U/L (40-150) 189 152
GGT, U/L (12-58) 48 47
BrbT, mg/dL (<1.29) 0.26 0.80
Albumin, g/L (39-51) 45 44
CPR, mg/dL (<0.8) 2.6 0.9
AFP, ng/mL (<8.6) - 1.6

Normal values are given in parentheses. AFP, alpha-fetopro-
tein; ALT, alanine aminotransferase; AP, alkaline phosphatase;
AST, aspartate aminotransferase; BrbT, total bilirubin; CPR, C-
reactive protein; ESR, erythrocyte sedimentation rate; GGT, gam-
ma-glutamyl transferase; Hb, hemoglobin; INR, international nor-
malized ratio; OCP, oral contraceptive pills.

Initial laboratory investigation (Table 1) revealed an elevated
serum alkaline phosphatase (AP; 189 U/L, normal <126 U/L), C-
reactive protein (CRP; 2.6 mg/dL, normal <0.5 mg/dL) and eryth-
rocyte sedimentation rate (ESR; 26 mm/h, normal <12). Her blood
count, coagulation tests, renal function, sodium, and potassium
were normal, as were the levels of bilirubin, transaminases, and
albumin.

An abdominal computed tomography (CT) scan was per-
formed, intending to rule out the presence of an adrenal adenoma/
hyperplasia as the cause of hypertension, and identified more than
10 hepatic nodules (Fig. 1), the largest in the 8th segment with a
greater axis of 3.7 cm. There were no other relevant changes. A
subsequent hepatic magnetic resonance image (MRI) was per-
formed (Fig. 2) showing that the liver lesions were slightly hyper-
intense on T2-weighted images, with hypervascular enhancement
on the arterial phase, remaining hyperintense on the portal venous
phase and hypointense on the hepatobiliary phase, findings sug-
gesting the diagnosis of HA. Due to the permanently elevated CPR
and ESR, associated with multiple liver nodules of unknown cause,
investigation was extended with a serum protein electrophoresis,
alpha-fetoprotein, an upper gastrointestinal endoscopy, and a
colonoscopy, all of which were normal or unremarkable. The pa-
tient underwent CT-guided hepatic biopsy (Fig. 3) that confirmed
the diagnosis of HA (inflammatory type, without B-catenin muta-
tion).

The case was presented and discussed in a multidisciplinary
team and since the risk of complications, namely adenoma rup-
ture, bleeding, or malignant transformation, was considered low,
a conservative attitude was adopted, with biannual imaging and
laboratory follow-up. She stopped OCP and, as a contraception
method, was submitted to tubal ligation. Six months after the di-
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Fig. 1. a—c Multiphase multidetector CT images show a large liver nodule in the right lobe (segment VIII), with
hypervascular enhancement on arterial phase (arrow in b) remaining slightly hyperdense on portal venous phase
(arrow in c). d-f More than 10 similar lesions were found throughout the liver, namely in the left lobe (arrows in

eandf).

Fig. 2. Axial MR images show a nodule in segment VIII slightly
hyperintense on T2-weighted images (arrows in a and b), without
evident signal loss in the out-of-phase T1-weighted sequence (c
and d), suggesting the absence of microscopic fat. On unenhanced
T1-weighted THRIVE image (e), the nodule is mildly hypointense
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to the surrounding liver parenchyma. After gadoxetic acid admin-
istration, the lesion shows hypervascular enhancement on arterial
phase (arrow in f) and the enhancement is prolonged on the portal
venous phase (g). On the hepatobiliary phase (h) image at 20 min,
the nodule is hypointense.
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Fig. 3. Histological examination was performed on hematoxylin
and eosin (HE)-stained slides observed under a light microscope
(Nikon Eclipse 50i) and images obtained using a Nikon-Digital
Sight DS-Fil camera. The biopsy showed a hepatocellular lesion,
with areas of sinusoidal dilation (a) composed by trabeculae of two
hepatocytes, monotonous and without atypia (b), without loss of
the reticulin stain. Immunohistochemistry studies were performed
on one representative block of the lesion, performed on a Ventana
Marker Platform BenchMark ULTRA IHC/ISH instrument, with

agnosis and OCP cessation, the number and size of nodules re-
mained identical, but laboratory inflammatory markers and AP
progressively declined to normal values (Table 1). One year after
diagnosis the patient is well and asymptomatic, with good control
of arterial hypertension and dyslipidemia under perindopril 10
mg, bisoprolol 5 mg, amlodipine 5 mg, and atorvastatin 20 mg
once daily.

HCA and HA were traditionally considered distinct
entities but nowadays they are thought to share the spec-
trum of the same disease process [4, 5]. Their character-
istics in terms of gender, risk factors classification, and
treatment and surveillance are summarized in Table 2.

In 2006 a French collaborative group (Bioulac-Sage et
al. [6]) introduced a phenotype-genotype classification to
categorize adenomas [5, 6]. Recently, major advances
have improved the knowledge of the molecular mecha-
nisms underlying HCA development [7]. Nowadays HCA
can be classified into 6 major subgroups (Table 2) [7]. As
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d -

an indirect multimeric detection system, biotin free, peroxidase
conjugated, and showed diffuse positivity for CRP (c) and serum
amyloid A (d). There was no nuclear staining for B-catenin and
glutamine synthetase expression was also negative, denoting no
[-catenin pathway activation. a Hepatocellular lesion in a micro-
trabecular pattern with areas of sinusoidal dilation. HE x40. b He-
patocytes were monotonous, without increase of the nuclear/cyto-
plasm ratio. HE x200. ¢ Diffuse expression for CRP. HE x40.
d Diffuse expression for serum amyloid A. HE x40.

described for our patient, HA is generally asymptomatic,
although symptoms may be present, most often mild, such
as right upper quadrant discomfort or bloating [5].
Chiche et al. [8] suggested two forms of HA: massive
and multifocal (Table 2). Patients with the latter form are
unlikely to have symptoms and appear to have a less ag-
gressive clinical course, as it was observed in our case. Liv-
er laboratory analysis may be abnormal (elevated serum
AP and gamma-glutamyl transferase) when a space-occu-
pying tumor is present but especially when there is necro-
sis or hemorrhage associated [1, 9]. In our case, the largest
adenoma had a greater axis of only 3.7 cm without evi-
dence of necrosis or hemorrhage. The laboratory changes
may be explained by the high number of lesions observed.
Inflammatory adenomas account for 35-45% of HCA
cases and generally occur in obese patients and those with
metabolic syndrome or systemic inflammatory syn-
dromes [1, 2, 4]. They are characterized by intralesional
inflammatory infiltration and increased serum amyloid-
A and CRP expression. Inflammatory anemia or fever can
sometimes be observed in these patients and possibly be
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Table 2. General characteristics, risk factors, classification, treatment, and surveillance of HCA and HA

HCA HA

Gender Predominantly female Predominantly female

Risk factors OCP Female sex
Pregnancy Congenital or acquired abnormalities of hepatic
Glycogen storage disease vasculature
Anabolic steroid abuse Glycogen storage disease
Obesity and metabolic syndrome Obesity and metabolic syndrome
Familial adenomatosis polyposis Hepatis steatosis
Vascular liver disease

Classification Inactivating mutations in the hepatocyte nuclear Massive: hepatomegaly, deformed liver contour and
factor 1 alpha (HNF1A HCA) many large nodules
B-Catenin exon 3 mutated HCA (p** HCA) Multifocal: adenomas up to 4 cm in diameter and
B-Catenin mutated HCA exon 7/8 (" HCA) preserved liver size and contour
Inflammatory HCA (IHCA)
Sonic hedgehog HCA (shHCA)
Unclassified HCA (UHCA)

Treatment Stop OCP/exogenous steroid use
Conservative approach: <5-cm-diameter adenoma, HNF1A mutation, inflammatory, unclassified, and stable
adenomas
Resection: >5-cm-diameter adenoma, adenomas in males (regardless of size), adenomas with positive
immunohistochemical staining for B-catenin on biopsy, symptomatic adenomas, enlarging size adenomas, and
when malignancy cannot be ruled out
Liver transplantation: malignant transformation of adenomas

Surveillance 6 monthly multiphasic CT or MRI

6 monthly AFP

considered paraneoplastic syndromes induced by the un-
controlled production of cytokines [7]. Sinclair et al. [10]
described the case of a woman with important systemic
inflammatory symptoms and biochemical signs of in-
flammation related to hepatic inflammatory adenomas
which resolved after OCP cessation. In our case the per-
sistent elevation of CRP and ESR alerted us to the possi-
bility of a systemic disease or occult malignancy even
though the patient was asymptomatic. The additional in-
vestigation performed minimized this concern while he-
patic biopsy, the gold standard method for diagnosis [1],
confirmed the presence of HA due to inflammatory ade-
nomas. Even though there is no established relation be-
tween HA and OCP (Table 2), in this case, normalization
of liver laboratory analysis and systemic inflammatory
markers was observed after OCP cessation, despite the
tumors being the same number and size on follow-up. On
the other hand, isolated hepatic adenomas clearly show
regression with cessation of exogenous steroid use [1, 5].

The natural history and prognosis of HA are still not
very clear and there lacks consensus regarding the man-
agement for this disease. Classically, HCA treatment was

Hepatic Adenomatosis: A Challenging
Liver Disease

Table 3. Risk factors for HCA complications — rupture and bleed-
ing, and malignant transformation

Rupture and bleeding Malignant transformation

Diameter of 5 cm or more
B-Catenin expression
Male sex

Glycogen storage disease
Hormone consumption

Diameter of 5 cm or more
Sonic hedgehog HCA

Arteries within the lesion
Location in the left lateral liver
Exophytic growth

Pregnancy

surgical resection because it was believed to have potential
for malignant transformation and/or bleeding. However,
the better knowledge of HCA, and consequently HA, has
changed the paradigm of its management. Todayj, it is not
only the established risk of complications (Table 3), but
also the molecular subtyping of the adenoma that defines
the indication for surgical resection of lesions (Table 2).
Malignant transformation is rare but known to occur in
any subtype, though it is more often in p* HA [1, 5, 7].
Inflammatory adenomas have a 30% incidence of hemor-
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Table 4. Indications for radiofrequency ablation and transcatheter
arterial embolization in HCA and HA

Lesions smaller than 4 cm

Centrally located tumors

Multiple lesions in both hepatic lobes
Patients who wish to conceive

Radiofrequency
ablation

Transcatheter arterial
embolization

Initial treatment option in bleeding
HCA (to rapidly control bleeding)
Reduce the tumor size before resection

rhage and a 5-10% incidence of B-catenin mutations [5].
B3 adenomas in HA may require an oncologic resection
as it may be difficult to differentiate from hepatocellular
carcinoma on biopsy [8]. Sometimes surgical resection
can be impractical and liver transplantation may be neces-
sary, being the last therapeutic option [11]. On the other
hand, radiofrequency ablation and transcatheter arterial
embolization are less invasive treatment options with spe-
cific indications (Table 4) [1].

Although it was not a concern factor in this case, spe-
cial considerations should be taken in pregnant women
with HA, since the risk of the hormone-induced growth
and spontaneous rupture of a tumor can threaten the life
of the mother and child. Pregnancy is not contraindicat-
ed, but if HCA larger than 5 cm are present, they should
be resected before conception [1].

There are no clear recommendations for surveillance,
but a biannual control with CT or MRI and alpha-fetopro-
tein is generally accepted [1, 4]. Our patient did not have
any risk factors for complications, so we opted for bian-
nual follow-up. A year after diagnosis and suspension of
OCP, she is asymptomatic with normalization of inflam-
matory markers, without any evidence of disease evolution.

HA is a rare disease that provides a clinical challenge
since it is not fully understood in its physiopathology, ap-
proach, and management. Its definite diagnosis requires
an excisional biopsy in the majority of situations. The
prevention of its complications is extremely important
and treatment, which has recently evolved through the
development of molecular subtypes, should be adapted to
each case.

Written informed consent was obtained from the patient for
publication of this case report and accompanying images.
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