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Abstract

The differential diagnosis between hepatocellular
carcinoma (HCC) and regenerative liver nodules and
other primary liver tumors may be very difficult,
particularly when performed on liver biopsies. Difficulties
in histological typing may be often minimized by
immunohistochemistry. Among the numerous markers
proposed, CK18, Hep Parl and glypican 3 (GPC3) are
considered the most useful in HCC diagnosis. Here we
report a case of HCC in a 72-year-old male with HBV-
related chronic liver disease, characterized by a marked
morphological and immunohistochemical intratumoral
variability. In this case, tumor grading ranged from areas
extremely well differentiated, similar to regenerative
nodule, to undifferentiated regions, with large atypical
multinucleated cells. While almost all sub nodules were
immunostained by Hep Par 1, immunoreactivity for
glypican 3 and for Ck18 was patchy, with negative tumor
region adjacent to the highly immunoreactive areas. Our
case stresses the relevance of sampling variability in
the diagnosis of HCC, and indicates that caution should
be taken in grading an HCC and in the interpretation
of immunohistochemical stains when only small core
biopsies from liver nodules are available.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the 5" most frequent
malignancy worldwide!". The prognosis is generally poor;

therefore, the early diagnosis is critical for successful
treatment and clinical behaviour™. For evaluation of
HCC, computerized tomography-guided needle biopsy
represents the most accurate diagnostic procedure. HCC
has distinct morphologic features and, in the majority of
cases, it can be identified by routine H-E stained sections.
However, distinguishing a well-differentiated HCC from
a regenerative nodule or from a dysplastic nodule may
be very difficult, particularly in small needle aspiration
or core biopsies”. Furthermore, some of the unusual
morphologic variants, including clear-cell, pleomorphic,
and sarcomatoid variants, may be mistaken for metastases.
Similarly, metastases to the liver from various hepatoid
variants of extra-hepatic neoplasms and other primary
hepatic tumors, such as cholangiocarcinoma (CC), may
be mistaken for HCC". The differential diagnosis of
these lesions is often difficult, especially because of the
scant material obtained by needle biopsy"”. The current
literature shows that difficulties in histological typing
of liver tumors, particularly in the differential diagnosis
between HCC and CC and metastases can be minimized
by using immunohistochemistry™”. Among the numerous
diagnostic immunohistochemical markers studied, alpha-
fetoprotein (AFP)", CK7", CK20", CK19"", hepatocyte
paraffin 1 (Hep Par 1)""'? and glypican 3 (GPC3)™>")
have been found to be valuable in the diagnosis of
HCC. The sensitivity and specificity of the monoclonal
antibody Hep Par 1 for HCC are considered very
high; as a consequence, the usefulness of this marker
in the differential diagnosis of hepatic tumors is widely
acceptedm’m, although it stains normal hepatocytes as well.
Moreover, expression profiling of primary hepatic tumors
has demonstrated that GPC3, a2 membrane-anchored
heparan sulfate proteoglycan, is markedly expressed in
HCC, particularly in well differentiated cases”™. In spite of
the availability of such armamentarium, daily experience
shows that diagnostic mistakes can occur more frequently
than generally expected. Indeed, some cases of HCC have
been reported that do not show immunoreactivity for Hep
Par 1, nor for GPC3™'". The reason for this heterogeneity
in immunoreactivity of HCCs could be related to
multiple factors: different etiology, variable degree of
differentiation, size of the bioptic core and sampling
variability. Here we report a case of HCC characterized
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by marked morphological and phenotypical intratumoral
variability, which underlines a previously unreported major
role for sampling variability in the interpretation of needle
biopsies from HCC.

CASE REPORT

A 72-year-old man with a clinical history of HBV-related
chronic liver disease (Child-Pugh A5) was admitted the
Hospital San Giovanni di Dio of Cagliari. Ultrasonography
(US) revealed a liver nodule in the VIIth hepatic segment,
measuring 25 mm in diameter, which was later confirmed
by CT scan. Surgical excision was performed. Gross
examination of the surgical specimen showed a light
nodule, white-yellow on cut surface, characterized by
a multinodular pattern. The surrounding parenchyma
showed an active chronic hepatitis with porto-central
bridging septa. Histological examination of the nodule
revealed an HCC organized in multiple sub-nodules,
some of which were capsulated. The morphology of
each sub-nodule varied greatly from well to scantly
differentiated HCC (Figure 1A-C). According to the sub-
nodular organization of the neoplastic cells and to the
degree of differentiation of the lesion, 17 different sub-
nodules were detected. Immunohistochemical analyses
showed a marked heterogeneity among the different
sub-nodules (Table 1). While almost all sub-nodules
showed immunoreactivity for Hep Par 1 (Figure 2A), the
immunoreactivity for CK18 was patchy, with negative
tumor regions adjacent to intensely immunoreactive areas
(Figure 2B). We found immunoreactivity for GPC3 in 6
out of the 17 subclones; immunoreactivity for GPC3 was
constantly absent in well differentiated areas and positive in
several, but not all, poorly differentiated ones (Figure 2C).
Immunoreactivity for CK7 was observed in scattered
neoplastic cells within some sub-nodules. p53 was unevenly
distributed among different sub-nodules; in the 5 positive
sub-nodules, immunoreactivity for p53 ranged from 10%
up to 40% of tumor cells. Proliferating cell nuclear antigen
(PCNA) was evenly distributed through the entire tumor,
without any significant difference among the sub-nodules.
No immunoreactivity for AFP, nor for CK20 was observed.

DISCUSSION

Currently, the diagnosis of HCC is based on a multi-
disciplinary approach, including imaging modalities and
serum markers, such as AFP. However, the diagnosis
of HCC still rests on the incontrovertible histological
evidence obtained by CT scan or echo-guided needle
biopsy. The histological appearance of HCC has been
described in detail over the years and criteria for diagnosis
and nomenclature have been clarified".

In the present case, we observed a striking variability
in the degree of differentiation of the tumor cells among
the 17 different sub-nodules detected. As a consequence,
in the case that, before the surgical resection, a needle
biopsy had been performed, we may hypothesize that
the interpretation of the bioptic core could have lead to
different diagnoses, depending on the different tumor
region sampled. Tumor samples from well differentiated
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Figure 1 The morphology of each sub-nodule varied greatly including well
differentiated (A), moderately differentiated (B) and poorly differentiated HCC (C).

Table 1 Immunohistochemical patterns of the different sub-
nodules
Sub-nodule Hep-Par 1 CK18 GPC3 CK7 p53 PCNA
L + + - - - +
1 + + - +/- +
2 + + - +/- +
3 + + - +
4 + + - +/- +
5 + + - +/- +
6 + + + - +
7 + +/- - -
8 + - - - -
9 + - + - +
10 + - - - +
11 +/- o - - +
12 i - - N +
13 aF o + - B +
14 + - - - + +
15 + + + - + +
16 + + + - + +
17 + - + - 3 i

L: Normal liver; #: Scattered reactivity; +/—: Focal reactivity.

arcas (Figure 1A) should lead to a differential diagnosis
between well differentiated HCC and a regenerative
nodule; a bioptic core from the pootly differentiated sub-
nodules (Figure 1C) should lead to a differential diagnosis
between a polymorphous aggressive variant of HCC and a
metastasis from a pootly differentiated carcinoma.

Moreover, even the expression of the immunohisto-
chemical markers utilized in this study varied greatly
among different tumor regions. This finding underlines
the possibility that, in clinical practice, when a very small
fragment of the liver tumor is obtained by an ultrasound-
guided biopsy, immunoreactivity of the observed tumor
cells could not represent the distribution of tumor markers
in the whole neoplasm, leading to sampling variability-
related diagnostic mistakes. In fact, the majority of sub-
nodules were negative for GPC3, a marker which is
considered a valuable tool in distinguishing HCC from
dysplastic liver nodules”.
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Figure 2 Sub-nodules localization and their different immunoreactivity for Hep
Par1 (A), CK18 (B) and GPC3 (C).

In conclusion, our case highlights the role of sampling

variability in the interpretation of a needle biopsy from
a liver nodule, not only for defining tumor grading but
even in the differential diagnosis between primary and
secondary liver tumor.
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