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Abstract

Abasic principle of pathology is that neoplasms differ according to their cells of origin. Neoplasms of the liver

resemble its constituent liver, biliary, epithelial, endothelial, mesenchymal cells or some combination of these
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different types of cells.

It is important to remember here that metastases are the most frequent malignant liver tumor occurring at

ratio of 30: 1 in patients without underlying chronic liver disease or cirrhosis. Metastases are rare in cirrhotic
livers. The most common primary sites are the colon, pancreas, common bile duct, stomach, neuroendocrine
tumors and GIST, or extraintestinal tumors from the lung, breast, head, neck and skin (1).

In this article we review only the most frequent benign neoplasms and tumor-like lesions with particular
emphasis on diagnostic difficulties, special studies, and the usefulness of immunohistochemical or molecular
studies for proper classification and differential diagnosis.

Keywords

Benign liver tumors, adenoma, focal nodular hyperplasia, nodular regenerative hyperplasia, hemangioma, an-
giomyolipoma, hamartoma, biliary hamartoma, mesenchymal hamartoma, von Meyenberg complexes, simple
cysts, mucinous neoplasms, biliary cystadenoma, intraductal papillary neoplasms bile.

A simple classification of benign and malignant primary
tumors and tumor-like lesions is summarized in Table 1.

HEPATOCELLULAR ADENOMAS

Hepatocellular adenomas (HCAs) are benign hepatocellu-
lar neoplasias which most often occur in young women of
childbearing age who have histories of oral contraceptive,
estrogen or exogenous androgen use. The annual inci-
dence among women who take oral contraceptives is 4.3
per 100,000 in the USA and Europe. Other risk factors that
have been described include deposit type diseases such as
tyrosinemia, galactosemia, and familial diabetes. Among
male patients glycogen storage disease type I, III or IV.
Malignant transformations occur in 10% of cases (2).

HCAs are most often found incidental to MRIs or CT
scans. When the adenoma is large, abdominal pain, a pal-
pable mass and intra-abdominal or intramural bleeding
may be the main clinical manifestations. The risk of rupture
is greater in masses that are larger than 7 cm and when a
patient has a history of using oral contraceptives.

These tumors are well defined individual masses that are
not when the liver is not cirrhotic. When there are more
than 10 nodes, the condition is called hepatic adenomato-
sis. Masses can vary in size from very small to masses than
10 cm. HCAs are monoclonal neoplasms which are asso-
ciated with several recurrent mutations in genes encoding
nuclear factor-la (HNF1a), CTNNB1 which codes for
B-catenin, and the APC gene (adenomatous polyposis). In
20% of cases there are alterations in the methylation of p14
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(ARF) and p16 (INK4a). Familial forms of adenomatosis
have heterozygous germline mutations in the HNF1A gene
which are associated with MODY3. Sporadic adenomas
with somatic mutations account for 85% of all cases (2-4).

Table 2 summarizes the characteristic morphological,
phenotypic and molecular findings for adenoma variants.
Molecular characteristics are closely related to clinic charac-
teristics, and pathological features. One of the most critical is
the increased risk of malignant transformation of adenomas
associated with activation of p-catenin (HA-B). Occasionally,
it is absolutely impossible to diagnose adenoma with a tru-
cut or wedge biopsy. In these cases, complete resection of
the lesion followed by multiple additional samples, histo-
chemical studies (reticulum) and immunohistochemistry is
required. Molecular studies have led to a reclassification of
this neoplasm which is of great prognostic importance (5-7).

A liver biopsy is considered to be the gold standard for
diagnosis, but diagnosis from a biopsy can be extremely
difficult from a morphological point of view. The sample
may look like a normal liver or appear to have well diffe-
rentiated hepatocellular carcinoma. In fact, this is the main
diagnostic difficulty with trucut biopsies (Figure 1).

The differential diagnosis must consider well-differen-
tiated hepatocellular carcinoma, focal nodular hyperplasia
and nodular regenerative hyperplasia.

Table 2. Most Important Characteristics of Subtypes of Adenoma

Table 1. Simplified classification of primary liver tumors and pseudo tumors.

Benign Malignant
Hepatocellular Hepatocellular
Adenoma Hepatocellular Carcinoma
Focal Nodular Hyperplasia (Hec) and its variants
Diffuse Nodular Hyperplasia Fibrolamellar Carcinoma
Macroregenerative Nodules Hepatocholangiocarcinoma
Dysplastic Nodules Hepatoblastoma
Carcinosarcoma
Biliary Epithelium Biliary Epithelium
Bile Duct Cyst Cystadenocarcinoma
Biliary Duct -Adenoma Cholangiocarcinoma
Mucinous Cystic Neoplasm
Peribiliary Gland Hamartoma
von Meyenburg Complex
Biliary Cystadenoma
Biliary Papillomatosis
Vascular Vascular
Cavernous Hemangioma Angiosarcoma
Infantile Hemangioendothelioma Epithelioid
Hemangioendothelioma
Others Others
Angiomyolipoma Primary Lymphomas
Mesenchymal Hamartoma Sarcomas

Solitary Fibrous Tumor
Inflammatory Pseudotumor

Subtype Frequency Molecular Findings Pathological Findings Immunohistochemical
% Studies
Adenoma With HNF1a (Ha-  35-40% Somatic mutations of Liver cell nests, cords of 3-4 cells without Cd34 (+) Focal
H) mutations HNF1a gene 85% germline  atypia or inflammation but with focal steatosis, Ck7 (+)
mutations in CYP1B1 gene  reticular pattern preserved L-FABP(-)
<5% SSA(-)
Adenoma with activation of 15-19% Mutations that activate Typical findings of adenoma and disposition ~ Aberrant expression of
B-catenin (HA-B) B-catenin to nests or cords of hepatocytes creating nuclear -catenin
Increased likelihood of a pseudoacinar pattern with slight atypia, Diffuse glutamine
progression to hepatocellular  moderate to severe steatosis. Occasional synthetase (++++)
carcinoma (HCC) Mallory-Denk bodies Glypican 3 (-)
Inflammatory Adenoma 30-35% IL6ST gene mutations, loss  Pseudo portal tracts with thick walled vascular SSA (++)
(HA-I) or telangiectatic of function structures without veins or bile ducts. CD34 (++) pseudo-
adenoma 10% coexist with mutations  Inflammatory lymphocytic infiltrate, plasma portal tract
of CTNNB1 gene cells and histiocytes, with ductular reaction GS (-)
and peliosis
Unclassified adenomas (HA-U) 10% No mutations Characteristic findings of adenoma Nothing specific
Familial adenomatous Germline mutations of Sheets of benign appearing hepatocytes, Nothing specific

HNF1A associated with
diabetes type 3 (MODY3)
Association with glycogen
storage diseases

polyposis

trabeculae of 1-2 cells interspersed with
dilated vessels and steatosis. No portal tracts.
More than 10 masses

CK7 = cytokeratin 7; L-FABP = binding proteins of hepatic fatty acid (liver-type fatty acid binding protein); GS = Glutamine synthetase; SSA =
inflammatory amyloid protein (serum amyloid-A); HNF1A = hepatocyte nuclear factor; MODY3 = maturity-onset diabetes of the young type 3
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Figure 1. Hepatic adenoma. Hepatocyte image showing trabeculae
without atypia or mitosis, some trabeculae with 2 rows of cells (*) and
occasional formation of pseudo-glands (arrow)

FOCAL NODULAR HYPERPLASIA (FNH)

Focal Nodular Hyperplasia (FNH) is considered to be
benign reactive nodular lesion rather than a true neoplasm.
They result from alterations in blood flow or arterial malfor-
mation and have no malignant potential although they have
been described in the vicinity of hepatocellular carcinomas.
They are the second most frequently occurring liver heman-
giomas after nodular lesions. They occur in 8% of children
treated with chemotherapy several years after treatment.
Occurrences in young and middle-aged women (20 to SO
years old) account for 75% of all cases with a female to male
ratio of between five and ten to one. Usually they are indivi-
dual masses: less than 20% to 30% are multiple (4).

In histological studies, FNH appears as nodules of no
more than two or three cells of cytologically benign hepa-
tocytes in trabeculae. They are separated by thin fibrous
septa, with proliferation of cholangioles or with ductal
metaplasia that coalesces in a radiating central lesion which
has enlarged vascular wall structures of various shapes
and sizes (Figure 2). Twenty-five percent of these cases
are accompanied by steatosis and xanthomas of the septal
hepatocytes. Real portal tracts are not seen, nor is there
mitosis. The reticular pattern is preserved. Twenty percent
of FNH cases are atypical, telangiectasia, or mixed forms
(hyperplastic or adenomatous). Most FNH are polyclonal,
but the molecular pathway and its mechanisms have not yet
been elucidated.

They may be clinically silent or may present abdominal
pain, weight loss, general malaise or masses. There is rarely
any bleeding.

Diagnosis on the basis of a biopsy is difficult, is only
possible in twenty-five to fifty percent of cases, and requi-
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res correlation with radiological images. The expression of
glutamine synthetase (GS) through immunohistochemis-
try creates an irregular pattern resembling a geographical
map which can help in the differential diagnosis. This must
consider nodular regenerative hyperplasia and adenomas,
especially inflammatory variants and telangiectatic ade-
noma. Staining for CD34 shows prominent sinusoidal
capillarization in the vicinity of fibrous septa (4, 6, 8).

Figure 2. Focal nodular hyperplasia. Hematoxylin eosin stain (4X),
central figure shows nodular appearance with lesion which shows
various vascular structures.

NODULAR REGENERATIVE HYPERPLASIA

Nodular Regenerative Hyperplasia (NRH) develops in
the context of several systemic diseases and after adminis-
tration of some drugs. Associated disease include rheu-
matoid arthritis, systemic lupus erythematosus, celiac
disease, polycythemia vera, chronic lymphocytic leuke-
mia, Hodgkin’s and non-Hodgkin’s lymphomas, multiple
myeloma, neuroendocrine tumors, and aplastic anemia.
Associated medications include azathioprine, didanosine
and oxaliplatin. Small regenerative nodules measuring
between one and three mm form in a diffusely distributed
pattern in the parenchyma. Unlike in cirrhosis, little or no
fibrosis occurs. This nodular transformation is secondary
to altered blood flow due to obliteration of small portal
veins or damage to the sinusoids. It presents as non-cirr-
hotic portal hypertension. Macroscopically, it can mimic
cirrhosis, but histological study will show no evidence of
cirrhotic nodules or significant fibrosis. The coloring of the
reticulum will show atrophy of the hepatocytes’ trabeculae
in zone 3, something that is normally observed in zone 1
with mild dilation of the sinusoids (Figure 3) (2,9, 10).

In the differential diagnosis, all types of cirrhosis and
focal nodular hyperplasia must be considered.
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Figure 3. Nodular Regenerative Hyperplasia. A) Macroscopic image showing a micronodular surface. B) Hematoxylin-eosin 2X shows micronodular
appearance C) Histochemical staining for 2X, nodular appearance of reticulum is accentuated. D) Masson trichrome staining confirms the absence

of fibrosis.

HEMANGIOMA

Cavernous hemangioma accounts for 73% of benign liver
tumors of vascular origin. Its pathogenesis is not well unders-
tood, but it has been speculated that there may be abnormal
vasculogenesis and/or abnormal angiogenesis resulting in
proliferation of thin walled, dilated vascular structures which
are filled with erythrocytes coated by typical endothelial
cells with prominent fibrous septa (Figure 4). They are usua-
Ily found incidentally, and in 90% of cases they are individual
masses measuring less than 4 cm. Prevalence varies between
1% and 20%, they can occur at any age, but they occur five
times more commonly in women than in men. They may

grow enlarge during pregnancy or estrogen therapy. They
are rarely biopsied and are usually diagnosed through ima-
ging. Sclerosing hemangioma and capillary hemangiomas
can sometimes require immunohistochemical studies to
determine their vascular phenotypes given the tiny vas-
cular openings and lobular growth patterns. In these cases
CD34, CD31 and Factor VIII are useful markers (11).
Infant hemangioma is a variant of hemangioma that
presents in the first six months of life. It is associated with
multiple congenital malformations, and which compromi-
ses extrahepatic organs in 10% of the cases. Since infant
hemangioma carries a risk of malignancy, the histological
study should look for atypical cytology and architecture.
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These cases must be differentiated from vascular malfor-
mations for which the study of immunohistochemistry for
GLUT-1 helps: in infantile hemangioma it is positive, while
in vascular malformations, it is negative (12).

Differential diagnosis must consider peliosis, angiosar-
coma and sclerotic bile duct hamartoma.

Figure 4. Cavernous hemangioma. Hematoxylin eosin stain (4X). Very
dilated vascular spaces with irregular shapes, filled with erythrocytes. No
endothelial cell atypia

ANGIOMYOLIPOMA

Hepatic angiomyolipomas are rare mesenchymal tumors
that belong to the group of tumors derived from perivascu-
lar epithelioid cells. Most are benign, although there have
been reports of extrahepatic angiomyolipoma metastases.
This tumor appears as a solitary mass in 90% of sporadic
cases but occasionally appears associated with tuberous
sclerosis. In these cases renal angiomyolipoma is the most
common finding. Usually they are diagnosed incidental to
an imaging study. They may present with abdominal pain,
bloating, rupture or bleeding when the mass is large. They
mostly affect women, can occur at any age, but are most
common among young and middle aged people (13).

Angiomyolipomas are mixtures of various components
in varying proportions of smooth muscle, myoid diffe-
rentiation, fat, epithelioid cells and vascular structures.
Atypical cellular structures with nuclear pleomorphism are
possible (Figure Sa).

Immunohistochemical study is very useful for diagnosis
since the diversity of patterns hinders morphological inter-
pretation. This type of tumor is reactive to HMB4S (Figure
Sb) and Melan A (melanocyte markers). Other markers
such as $100, AML and CD117 may also show reactivity.
They are negative for cytokeratin and hepatocyte.
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Figure 5A. Angiomyolipoma, Hematoxylin eosin stain (20X). Tumor
lesion with components of fat, epithelioid tissue and muscle

PR
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Figure 5B. Inmunohistochemical study for HMB4S5.

The differential diagnosis must consider lipomas, muscle
tumors such asleiomyomas, or angiomas, pleomorphic epithe-
lial tumors such as metastatic melanoma, pleomorphic spindle
cell sarcoma and gastrointestinal stromal tumors (GIST). The
epithelioid variant resembles hepatocellular carcinoma (14).

BILIARY HAMARTOMAS AND MICROHAMARTOMAS
(VON MEYENBERG COMPLEX)

Biliary hamartomas and microhamartomas are birth defects
of the formation of the ductal plate. They are part of the spec-
trum that includes polycystic diseases in other organs and
biliary cysts. There are no specific symptoms so hamartomas
are usually incidental findings which cause difficulty in fro-
zen sections of intraoperative biopsies. They are small, white,
single or multiple, subcapsular lesions that suggest metasta-
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sizing disease. They are usually found during abdominal sur-
gery conducted because of suspected tumors.

Biliary hamartomas appear as irregular biliary structu-
res with some dilated ducts measuring less than 0.5 cm.
They are delineated by simple cubic or squamous epithe-
lium and may contain bile or proteinaceous detritus.
They are surrounded by abundant stroma which may be
myxoid or fibrous and are located in the periportal area.
Immunohistochemical studies are not very useful and are
even unnecessary for diagnosis since biliary hamartomas
have the same phenotype as normal bile ducts. Contrary to
what is observed in malignant lesions, hamartomas exhibit
little or no cell proliferation when Ki67 is measured (15).

The differential diagnosis must consider metastatic ade-
nocarcinoma and bile duct adenomas.

MESENCHYMAL HAMARTOMAS

Mesenchymal hamartomas are benign lesions that are most
common in boys under the age of five. In fact, 85% of the
cases occur before age three including prenatal diagnoses.
There are elevated levels of alpha fetoprotein (AFP) and a
single mass with heterologous mesenchymal components
is usually observed. They rarely present multifocal masses
and rarely occur in adults. Patients usually have abdominal
distension and a palpable mass.

Mesenchymal hamartomas can be very large and are
composed of multiple cystic spaces filled with gelatinous
material. Under a microscope this material can be seen to
be primitive mesenchymal tissue with trapped bile ducts,
vascular spaces that resemble sinusoids, and spindle cells
in a myxoid stroma. They can be very loose and edematous
but do not have atypical cellular structures.

Immunohistochemical study shows reactivity for
cytokeratin 7 and 19 in the epithelium of the bile ducts.
The stroma tests positive for vimentin and smooth muscle
actin. Islands of entrapped hepatocytes test positive for
AFP (16,17).

The differential diagnosis must consider lymphangiomas
and infantile hemangioendothelioma.

SIMPLE CYSTS: BILE, MESOTHELIAL AND FOREGUT

Cystic neoplasm of the liver accounts for less than 10% of all
liver tumors. Solitary or simple cysts occur most frequently
among women in the sixth decade of life and are rarely
observed in biopsies. Fifty percent of them are asymptoma-
tic. Simple cysts have a single layer of cuboidal epithelium
with no evidence of atypical cells or ovarian stroma (Figure
6). Biliary cysts with columnar cells similar to epithelial
cells can be found close to biliary glands. Mesothelial cysts
are small and subcapsular and are covered by mesothelium.

Figure 6. Simple cyst. Hematoxylin eosin stain (20X). Cyst wall with a
simple cubic epithelial lining without atypia.

The differential diagnosis should include immunobhisto-
chemical studies to determine whether mesothelial cells
are positive for WT1, calretinin, CAM 5.2, epithelial mem-
brane antigen (EMA) and cytokeratins AE1 and AE3.

Foregut cysts occur equally frequently among men and
women. They have a single locus and ciliated columnar
cells with a wall of smooth muscle (18, 19).

MUCINOUS CYSTIC NEOPLASMS

Within this group are the hepatic (biliary) cystadeno-
mas and cystadenocarcinoma which are mucinous cystic
neoplasms with invasive carcinoma. The World Health
Organization classification of 2010 says that they are very
similar to pancreatic neoplasms such as low, medium and
high grade and mucinous neoplasms.

They occur twenty times more often women than men,
especially in the fourth and fifth decades of life. They are
almost always solitary and multilocular biliary epithelial
stroma on the ovarian wall.

Biliary cystadenoma

Biliary cystadenoma are rare lesions in the ductal epithe-
lium. They are usually asymptomatic but may produce mild
abdominal pain. Ninety percent originate from the intra-
hepatic bile ducts, especially those in the right lobe. After
a diagnosis is made with imaging, surgical resection is the
treatment of choice because, despite some risk of invasive
carcinoma, biliary cystadenoma’s malignant counterpart
cystadenocarcinoma will have already been discarded after
the imaging (18).

Histologically, biliary cystadenoma is characterized by
cystic spaces coated with biliary and stroma cells in the cyst
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wall (Figure 7). Sometimes, there is low or even high grade
dysplastic epithelium. There is no communication with the
bile ducts which helps separate mucinous cystic neoplasms
from intraductal papillary neoplasms (20).

Figure 7. Biliary cystadenoma. Hematoxylin eosin stain (4X). Simple
cubic lining, focally ciliated with ovarian type subepithelial stroma

Immunophenotyping shows no expression of cytoke-
ratin 7, 19, 8, 20 except in the areas of dysplasia which is
important as these lesions are potentially malignant. The
ovarian stroma express estrogen, progesterone, inhibin-a,
vimentin, actin and desmin receptors (18, 21).

The differential diagnosis must consider simple cysts,
intraductal papillary cysts, mucinous cystic neoplasms,
cystadenocarcinoma, polycystic disease, and parasitic cysts
especially hydatid cysts.

Intraductal papillary neoplasm of the bile duct (IPNB)

These neoplasms include biliary papillomatosis. They grow
within the biliary tract and half of the patients have histo-
ries of gallstones with no significant differences between
men and women. They are multilocular masses connected
to the bile ducts with a high risk of invasive carcinoma.

Histologically the ductal lumen is occupied by papillary
proliferation of neoplastic biliary epithelial cells with fine
stalks. A third of them produce mucin. The cells of the
epithelial lining vary but may be biliary, intestinal, onco-
cytic, or gastric.

Differentiation of mucinous neoplasms requires thorough
histopathology with multiple slices. At times it is necessary to
process the entire mass of the specimen to find the connection
with the bile ducts. This is especially true for large masses with
marked cystic changes and when no ovarian stroma are found
to help in the differential diagnosis (22, 23).

112 Rev Col Gastroenterol / 30 (1) 2015

The lists below summarize the “Diagnostic keys” for those

liver tumors that pose the greatest diagnostic difficulty.

1.

Adenoma

« Benign neoplasm in non-cirrhotic liver

«  Young women of childbearing age

« Use of oral contraceptives

« Solitary mass or multiple solid masses

o+ Nests of liver cells, without atypical cells, arranged
in trabeculae of 2-3 cells, in some cases accompa-
nied by steatosis and Malloy-Denk bodies

« Molecular subtypes: HNFI1A (HA-H) adenoma
mutations, adenoma with activation of B-catenin
(HA-B), Inflammatory adenoma (HA-I) or telan-
giectatic adenoma, unclassified adenoma

Focal Nodular Hyperplasia (FNH)

« Benign nodular lesion in non-cirrhotic liver

«  Women in third to fourth decade of life

«  Usually single mass with well circumscribed central
lesion

« Hepatocyte nodules with incomplete fibrovascular
septa arising from the central lesion, thick-walled
vessels, and no portal tracts

« Immunohistochemical study for glutamine synthe-
tase (GS) which characteristically has a map pattern

Nodular Regenerative Hyperplasia

« Transformation of parenchyma into small nodules
with minimal or no evidence of fibrosis, focal sinus-
oidal dilation and trabecular atrophy

« Related to several systemic diseases. Produces non-
cirrhotic portal hypertension

Hemangioma

«  Most common benign liver tumor, vascular origin.

«  Occurs at any age, slightly more frequent in women,
can grow with estrogen or pregnancy.

o Well defined subcapsular mass in non-cirrhotic liver

« Cavernous hemangioma have dilated vascular spa-
ces filled with erythrocytes coated by endothelial
cells without atypical cells but with fibrous septa.

« Capillary and sclerotic forms may need immuno-
histochemical studies for CD31, CD34 and factor
VIII to determine the phenotype

Angiomyolipomas

« Benign tumor originating in perivascular epithe-
lioid cells with a mixture of mature adipose tissue,
smooth muscle, blood vessels and epithelioid cells

« Most common in women in the fourth decade of life
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«  Usually large solitary masses

o Immunohistochemical study of reactivity for
HMB4S5, MELAN-A, plus muscle markers and
CD117 is important.

6. Mucinous neoplasms
« Biliary cystadenoma or Mucinous cystic neoplasms
«  Women
« Absence of Hepatolithiasis
«  Multiple cysts
o Ovarian stroma with expression of hormone
receptors
« No connection with bile ducts
« Low risk of invasive carcinoma
o Intraductal papillary mucinous neoplasm
o Men =Women
« Frequent Hepatolithiasis
o Multilocular
o Absence of ovarian stroma
« Connection with bile ducts with expansion of
intraductal papillary tumor
« High risk of invasive carcinoma

Benign liver tumors are a large group of neoplasms which
have various epithelial origins from mesenchymal to ductal.
They are difficult to diagnosis clinically as well as through
imaging and often require histopathology for differentia-
tion. Molecular and phenotypic studies are very useful for
proper diagnosis of these neoplasms.
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