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Abstract

We report a case of liver cell adenoma (LCA) in a
33-year-old female patient with special respect to its
clonality status, pathogenic factors and differential di-
agnosis. The case was examined by histopathology,
immunohistochemistry and a clonality assay based on
X-chromosomal inactivation mosaicism in female so-
matic tissues and polymorphism at androgen receptor
focus. The clinicopathological features of the reported
cases from China and other countries were compared.
The lesion was spherical, sizing 2 cm in its maximal
dimension. Histologically, it was composed of cells ar-
ranged in cords, most of which were two-cell-thick and
separated by sinusoids. Focal fatty change and exces-
sive glycogen storage were observed. The tumor cells
were round or polygonal in shape, resembling the sur-
rounding parenchymal cells. Mitosis was not found. No
portal tract, central vein or ductule was found within
the lesion. The tumor tissue showed a positive reaction
for cytokeratin (CK) 18, but not for CK19, vimentin, es-
trogen and progesterone receptors. Monoclonality was
demonstrated for the lesion, confirming the diagnosis
of an LCA. Clonality analysis is helpful for its distinction
from focal nodular hyperplasia.
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INTRODUCTION

Liver cell adenoma (ILCA) is a rare benign liver tumor.
It is considered a hepatocellular neoplasm, while some
authors hold that LCA originated from liver progeni-
tor cell'. A female predominance was noticed for the
development of LCA based on the reports from West-
ern countries, with a majority of cases associated with a
long-term use of oral contraceptives or other steroids.
Other diseases should be excluded before establishing
the diagnosis of an LCA. It is indeed a difficult task to
distinguish LCA from focal nodular hyperplasia (FNH)
when the morphologic features are not prominent and a
central scar is absent. Then some molecular approaches,
including clonality analysis, may be helpful. In this article,
a case of LCA in a female Chinese patient is presented,
with its clonality status demonstrated.

CASE REPORT

A hepatic mass was found in the right lobe of a 33-year-
old woman during her routine medical check-up. She was
then admitted to Tangdu Hospital in Xi’an in January 28,
2003. She had never used oral contraceptives, and she had
no history of alcohol abuse or hepatitis. No record of
HCC or any hereditary disease was found among her fam-
ily members. The parameters of routine clinical biochem-
istry, including values of aspartate aminotransferase (AST),
alanine aminotransferase (ALT), lactate dehydrogenase
(LDH), y-glutamyltransferase (y-GTP) and concentrations
of a-fetoprotein (AFP) and plasma proteins, were all with-
in normal ranges. The laboratory tests failed to show any
positive signal in her serum for hepatitis B surface antigen
(HBsAg) or anti-hepatitis C virus (HCV) antibody.
Ultrasonography revealed a solid mass in the poste-
rior part of the right lobe of liver. Computed tomography
(CT) scanning showed reduction of density for the lesion
sizing 2.0 cm in diameter (Figure 1), indicating malignant
potential. Laparotomy was then performed on February 1,
2003. Size of the liver appeared normal, with a mass found
in the right lobe. Partial hepatectomy was then performed.
Appearance, color and texture of the surrounding liver
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were normal, without any indication of cirrhosis, pro-
nounced fibrosis or cholestasis.

Histological and immunohistochemical procedures

The sample was fixed in 40 g/L formaldehyde solution,
embedded in paraffin. Sections of 4 pm in thickness were
prepared and stained by hematoxylin and eosin (HE), Mas-
son trichrome methods and periodic acid-Schiff (PAS)
reaction. Immunostaining was carried out using a strepta-
vidin-labeled peroxidase (S-P) kit (KKIT9730) as described
previously”. The primary antibodies used in this study in-
cluded those against cytokeratin (CK) 18, CK19, vimentin,
CD34, estrogen receptor (ER), progesterone receptor (PR),
AFP, §-100 protein, HBsAg, hepatitis B core antigen (HB-
cAg), as well as an anti-HCV antibody. All of the reagents
for immunostaining were supplied by Maxim Biotechnol-
ogy Corporation Limited, Fuzhou, China.

Clonal analysis

Sections of 10 um in thickness were prepared, deparaf-
finized, rehydrated and HE stained. Neoplastic tissues
were dissected using a syringe needle from 4 different tu-
mor areas, sizing 0.5 cm X 0.5 cm for each. Normal liver
tissue was also isolated from the surrounding parenchyma
at 3 different sites of the same size and analyzed in a paral-
lel way as reference samples. Genomic DNA was extracted
using a QIAamp kit (Qiagen, Mannheim, Germany).
Polymorphism was examined at the androgen receptor
(AR) and phosphoglycerokinase (PGK) loci as described
previously™, with the former gene proved polymorphic
at the CAG short-tandem repeat (STR) located in exon
1. Loss of X-chromosomal inactivation mosaicism was
demonstrated by pretreatment of DNA with methylation-
sensitive restriction enzyme Hba 1 and amplification via
nested PCR. The CAG STR-polymorphic alleles were re-
solved on a 100 g/L denaturing polyacrylamide gel at 120
V for 4 h. A reduction of at least 50% in density of either
band, as compared to that obtained using the sample not
treated with Hha 1, is regarded as loss of X-chromosomal

. . . .. 5
1nactivation mosaicism . ].

RESULTS

A partial resection liver specimen, sizing 4.0 cm X 3.0 cm
X 2.0 cm, presented with a spherical mass of 2.0 cm in
its maximal dimention. The mass was beneath the hepatic
capsule, yellow brown in color and soft in its texture, with-

out any necrotic focus or fibrotic scar in its cut surface.
There was a clear border, but not a fibrotic septum be-
tween the lesion and surrounding liver tissue that appeared
red brown and apparently normal. Microscopically, the
lesion was composed of cells arranged in two-cell-thick
cords, with the cell cords separated by sinusoids (Figure
2A). Focal fatty change and excessive glycogen storage
were present (Figure 2A and 2B). The tumor cells were
round or polygonal, apparently resembling the surround-
ing liver parenchyma cells in size and shape. Mitosis was
not found. There was no portal tract or hepatic venule in
the tumot. Ductule or scattered ductular cells (the so-called
“oval cells”™®” or “liver progenitor cells”!") were absent,
and immunostaining for the ductular cell markers, includ-
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Figure 1 CT scanning showing
a lesion with reduction of density
in the posterior part of the right
lobe of liver.

Figure 2 Liver cell adenoma (X 400). A: Similar to normal hepatocytes, arranged
in two-cell-thick cords separated by hepatic sinusoids (HE); B: Showing the border
between LCA (lower) and surrounding liver parenchyma (upper) (HE); C: CK18

immunoreactivity (S-P).

ing CK19 and S-100 protein™”, failed to show any positive
cell within the lesion. The tumor cells were positive for
CK18 (Figure 2C), but negative for AFP, vimentin and p53
protein. They did not show any positive signal for ER or
PR. Both neoplastic and the adjacent patenchymal tissues
were negative for HBsAg, HBcAg and HCV antigen.
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Figure 3 Clonal analysis on tissues from 4 tumor areas (TAs). The pretreatment
with Hha | results in loss of the upper band for TA, and TA,, and intensity reduction
by factors of 71.8% and 57.1% for TA, and TA,, respectively. +, with Hha |

pretreatment; -, without Hha | treatment.

Clonality status of the lesion was determined by an
assay based on the CAG-STR polymorphism at exon 1 of
AR gene. Pretreatment with Hha I resulted in pronounced
reduction or loss of the upper band for all of the tis-
sue samples from 4 different areas of the lesion (Figure
3), demonstrating loss of the X-chromosomal inactiva-
tion mosaicism. The adjacent liver parenchyma, however,
did not show the change (Figure 4). The data proved the
monoclonal, neoplastic nature of the lesion, confirming
the diagnosis of LCA. The patient has survived for 30 mo
after the operation without any indication of recurrence.

DISCUSSION

LCA is a rare benign hepatic neoplasm, accounting for less
than 2% of all hepatic tumors"”. A pronounced female
predominance was noted mainly by authors from Western
countries. It often occurs in women of 20 to 40 years dut-
ing their child-bearing period"'""!, being closely associated
with long-term use of steroids, mainly oral contracep-
tives'>. Tn fact, it was rarely reported before the intro-
duction of oral contraceptives in 1960s. Edmondson ez
al™ found only two cases in 48 900 necropsies performed
in Los Angeles General Hospital during the period from
1918 to 1954. In 1973, Baum e a/'® pointed out the pos-
sible link between the use of oral contraceptives and LCA
development. Data from several reports has confirmed the
etiologic association. Leese e/ /' reported 24 cases of
HA, 16 (66.7%) of them with a history of using oral con-
traceptives. Tumor regression was observed in some cases
after withdrawal of the hormones™"” and then the tumor
remained silent or grew slowly for many years, or even
progressed to HCC™, albeit infrequently. Complete remis-
sion was observed in an LCA patient, who had used oral
contraceptives for 8 years, after the hormone withdrawal
for 9 months®',

Through literature review, the clinicopathological data
of 127 cases of LCA reported from Chinese patients were
collected and compared to those of 130 patients from
Western countties, with the male/female ratios being 1.8/1
and 1/2.9, respectively. The ages of the Chinese patients
ranged from 2 to 73 years, with their mean and average
values estimated to be 31.0 and 35.8 years, respectively. For
patients from Western countries, the ages ranged from 11
months to 82 years, with their mean and average values
30.0 and 31.6 years, respectively. Only 3.9% (5/127) of
Chinese patients had a history of using oral contraceptives,

Figure 4 Data of clonality test of three areas of liver parenchymal tissues (A;-A;).
Neither of the bands on gel shows marked intensity change for the samples

pretreated with Hha | (+) compared to those not treated (-).

the percentage being much lower than that for the patients
from Western countries (54/130, 41.5%). Difference is
evident, therefore, between the LCAs occurring in China
and in Western countries in their etiologic associations,
indicating possibly different pathogenic pathways. This, at
least partly, provides an explanation for the distinct gender
distribution pattern in Chinese patients.

Other factors are also linked to LCA development,
including glycogen storage diseases *! and administration
of danazol™, phenobarbital® and androgenic/anabolic
steroids™ . Among the 130 cases from Western countries,
4 (3.1%) were found to have glycogen-storage diseases, but
only one (0.8%), in the Chinese group, was with the asso-
ciation. For some LCA cases, there seemed no identifiable
pathogenic factor. The majority of the cases from the Chi-
nese group fell into this category. Among the 127 Chinese
patients, 13 (10.2%) were seropositive for HBsAg, and 8 of
them were with chronic hepatitis™”. Among the patients
from Western countries, however, only one (0.8%) was
shown to be an HBsAg-carrier. In consideration of the high
prevalence (up to 10%") of HBsAg-cartier state in China,
the data does not provide support for the role of persistent
HBYV infection in development of the solitary LCA.

Most of LCAs grow slowly and are asymptomatic or
cause only mild symptoms, while rupture and hemorrhage
may occur in some tumors (15%-33%""), and malignant
transformation was also observed in a minority of the
cases (5/39, 12.8%""). Ultrasonography, CT scanning and
magnetic resonance imaging (MRI) are useful for detecting
hepatic occupation and determining its location and size.
Imaging approaches may be helpful for identifying LCA
from other hepatic lesions, and a petitumorous halo, dem-
onstrated by CT scanning, was considered indicative of
LCA"™ These features, however, are not speciﬁcm], and
the accurate preoperative diagnosis of LCA, particularly
the distinction from HCC, is frequently problematic. This
is even more serious as a surgical consideration in China
where incidence of HCC is overwhelmingly high com-
pared to that of LCA. For the pathologists, well differenti-
ated HCC and FNH are among the hepatic lesions that
should be excluded before making a diagnosis of LCA.

HCC is diagnosed usually at ages between 40 and 60
years, with a pronounced male predominance. In China,
including Hong Kong and Taiwan, about 80% of HCCs
were found in patients with chronic hepatitis B and cir-
rhosis ot advanced liver fibrosis. An elevated level of cit-
culating AFP is indicative of HCC, but this change may
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not be evident in patients with an early-stage, often well
differentiated, HCC. Liver-cell plates more than three cells
thick, acinar structures, increased nucleat/cytoplasmic
ratio, prominent nucleoli, mitoses, increased cytoplasmic
basophilia, loss of the reticulin fibers, absence of Kupffer
cells, presence of vascular invasion or immunoreactivity
for AFP, all indicate HCC. However, none of these fea-
tures can be relied upon with certainty, as some are also
seen in the hepatic lesions with high-grade SCC, includ-
ing the premalignant nodules of altered hepatocytes'”,
adenomatous hyperplasia™*! and LCA. The most helpful
parameters, in our consideration, are thickness of the liver-
cell plates (more than three cells), cell density (an increase
of two folds compared to the surrounding liver parenchy-
ma) and vascular invasion”™. Tt should be noted that male,
cirrhosis, and chronic HBV infection strongly indicate that
a hepatic neoplasm is malignant. Conversely, female and a
history of oral contraceptive use support the diagnosis of
LCA. Exceptional difficulties may be encountered in some
of the LCAs associated with long-term use of anabolic
steroids or metabolic disorders. Some of them may show
pronounced atrchitectural disturbance and cellular atypia,
which make their distinction impossible from well-differ-
entiated HCCs based on histological grounds alone. Malig-
nant transformation is proposed for such cases"*"*, but
they often show more favorable clinical courses, or even
regression after withdrawal of the steroid™. Such lesions
may represent the borderline hepatocellular neoplasm, and
their behaviors should be determined by careful postop-
erative observations.

FNH occurs most commonly in young women,
having similar etiological associations and clinical mani-
festations to LCA™*!. Tt is a localized lesion, frequently
solitary, within an otherwise normal or nearly normal liver.
The lesion is similar to cirrhosis by its histology, and a
central stellate fibrous region containing large vessels can
often be found. Its development has been attributed to
the vascular malformation®™ ", Usually, FNH is readily
distinguished from LCA by its central scar, multinodularity
and presence of proliferating bile ductules in the fibrous
septa. It may become a diagnostic problem, however, when
the central fibrous region is not evident. Data from dif-
ferent laboratories have demonstrated the polyclonal cell
composition and indicated non-neoplastic nature for the
lesion™. In contrast, an LCA was shown to be monoclo-
nal®, and our data confirm the conclusion that LCA is a
neoplastic lesion. The clonality assays, therefore, are help-
ful for the differential diagnosis between LCA and some
FNH lesions without an identifiable central scar.
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