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Explantes de figado por cirrose: ocorréncia de nddulo regenerativo, displasia e carcinoma hepatocelular

Daniel Dutra Romualdo da Silva'; Virginia Hora Rios Leite?

EPEIYSYEl abstract

Cirrhotic Liver explants The detection of hepatic nodules by imaging techniques in cirrhotic patients has increased and the

growing consensus that these lesions may be premalignant increases their clinical importance and
demands precise diagnostic criteria. The prevalence of macroscopic suspect hepatic nodule (MSHN) in
cirrhotic livers was analyzed to identify macroregenerative nodule (MRN), dysplastic nodule and hepa-
Hepatocellular carcinoma tocellular carcinoma (HCC) and to evaluate an association between MSHN and HCC. Hepatic nodules
larger than 1cm and different from the surrounding nodules of the cirrhosis in color and texture were
considered MSHN. Sixty-one cirrhotic liver explants were serially sectioned into 0.5 to 0.7cm slices and
MSHN and protocol samples were examined histologically. Ninety-four MSHN were identified in 26
livers (histologically 11 were cirrhotic nodules, 61 MRN, 12 dysplastic nodules, and ten HCC). HCC was
identified macroscopically in one liver and by light microscopy within MSHN in six other livers. The
relation between HCC and MSHN, specifically MRN, was statistically significant. These findings suggest
an association between MRN and MSHN with HCC in cirrhotic livers and reinforce the practical impor-
tance of histological classification of hepatic nodules in cirrhosis in order to guide the management of
patients who are waiting for liver transplant or surgical treatment.

Macroregenerative nodule

Dysplasia

resumo IS

A detecgdo de nédulos hepdticos por técnicas de imagem em pacientes com cirrose tem aumentado, e o consenso | Explante
de que essas lesées podem ser pré-malignas aumenta sua importdncia clinica e demanda critério diagndstico
preciso. A prevaléncia de nédulos hepadticos macroscopicamente suspeitos (NHMS) em figados com cirrose foi
analisada para identificar macronédulo regenerativo (MNR), nédulo displdsico e carcinoma hepatocelular (CHC) | Displosia

e para avaliar a associagdo de NHMS e CHC. Nddulos hepdticos maiores que 1cm com cor e textura diferentes | carcinoma hepatocelular
dos demais nédulos da cirrose em cada pega foram definidos como NHMS. Sessenta e um figados explantados
por cirrose foram seccionados em fatias de 0,5 a 0,7cm e NHMS e amostras de dreas aleatérias do figado
foram examinadas histologicamente. Noventa e quatro NHMS foram identificados em 26 figados (a histologia
11 foram nédulos tipicos da cirrose; 61, MNR; 12, nddulos displdsicos; e dez, CHC). O CHC foi identificado
macroscopicamente em um figado e pela microscopia dptica em NHMS em seis outros. A relagdo entre CHC e
NHMS, especificamente MNR, foi estatisticamente significante. Esses achados sugerem associagdo entre MNR
e NHMS com o CHC em figados com cirrose e reforcam a importdncia prdtica da classificacdo histolégica dos
nédulos na cirrose, com o propdsito de orientar a conduta médica no manuseio de pacientes que estdo a espera
de transplante hepdtico ou de tratamento cirtirgico.

Cirrose
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Introduction

The relationship between hepatocellular carcinoma
(HCC) and cirrhosis is well established, especially in those
secondary to hepatitis B or C virus infection® 20:23.24.39_The
topic of regenerative nodules and dysplasia continues to
be a source of much debate and the distinction between
nodular lesions in cirrhosis and HCC remains unclear®.

The analysis of cirrhotic livers reveals macroregenera-
tive nodules (MRN) at a frequency ranging from 14% to
38%(M 1% 29,39 Some authors have suggested that these
nodules can develop HCC, mainly in Asian populations,
and consider these lesions to be precancerous. Few studies
are available for other populations® 2%, The prevalence of
liver cell dysplasia in cirrhotic livers and its progression to
HCC is still discussed. Prospective studies have suggested
that HCC is more common in the presence of dysplasia at
a frequency of 24% to 30%“ 1% 29,

Another important question is the nomenclature of
the hepatic nodules. In the last few years, the diagnostic
criteria and the nomenclature have been extensively re-
viewed(10. 11,15, 16,30)

Specialists have also studied the value of radiological
imaging techniques in cirrhotic patients for early detec-
tion of HCC and differential diagnosis of hepatic nodular
lesions 132> 28_ However, the screening of high-risk patient
populations using serum alpha-fetoprotein and ultrasound
is hindered by low sensitivity and specificity®.

The detection of hepatic nodules by imaging techni-
ques in patients with chronic liver disease has increased
and, lately, with the growing consensus that some of these
lesions can be premalignant, their clinical importance has
increased, with an urgent need for precise diagnostic criteria
and a clinically relevant nomenclature® 1> 29),

Hepatic nodular lesions must be studied to identify pre-
cancerous lesions in cirrhotic livers and to define the group
of patients at high risk for HCC in order to achieve a better
prognosis®?. The importance of the histopathologic study
of these lesions is to acquire information that will allow an
early differential diagnosis of MRN, dysplastic nodules and
HCC in liver biopsies.

The objective of the present study was to determine
the prevalence of macroscopic hepatic nodular lesions
in cirrhotic livers in our service, to identify histologically
MRN, dysplastic nodule and HCC, as well as to assess an
association between macroscopic suspect hepatic nodules
(MSHN) and the HCC.

Material and method

Sixty-one consecutive and nonselected cirrhotic liver ex-
plants from the Liver Transplant Unit of the University Hospital
of Universidade Federal de Minas Gerais (UFMG), Brazil, were
sent for histopathologic study over a period of 26 months
(from January 2000 to March 2002). The specimens were se-
rially sectioned into 0.5 to 0.7cm slices and examined by the
method of Theise et al.?” and Hytiroglou et al.®. The analysis
included the detection of cirrhosis characteristics (fibrosis and
hepatocytes surrounded by fibrous septa — cirrhotic nodules),
MSHN and HCC. Here MSHN were considered to be those
larger than 1cm and distinctly different from most cirrhotic
nodules of the same liver in color and texture as well as
bulging above the cut surface™ 1>, Samples collected for
routine histological examination were MSHN (a maximum of
ten), protocol samples (four from the right lobe, three from
the left lobe and one from the caudate lobe) and HCC. The
fragments were fixed in formalin, embedded in paraffin and
stained with hematoxylin-eosin, Masson's trichrome, and
Gomori’'s ammoniacal silver.

Microscopic analysis was performed in order to identify
hepatocyte regeneration, liver cells dysplasia, low- and high-
grade dysplastic nodules, and HCC in MSHN and in protocol
samples. The nodules were microscopically classified as:
cirrhotic nodule, MRN, dysplastic nodule and HCC based
on the International Working Party (IWP) criteria®®. He-
rein, the histological criteria of MRN included hepatocytes
histologically similar to those in adjacent parenchyma in
nodules larger than 1cm in diameter. Hepatocyte plates
and reticulin stroma were normal. Collapse of sinusoids and
compression of peripheral cells due to centrifugal growth
could be seen. Mitotic activity and atypias were absent® 9.
Cirrhotic nodules were those with the same appearance of
MRN, however without centrifugal growth of hepatocytes.
Low-grade dysplastic nodules were composed of minimally
abnormal hepatocytes with a normal or slightly increased
nucleus/cytoplasm ratio and minimal nuclear atypia, and
with a possibly eosinophilic cytoplasm. Portal tracts were
present and the reticulin framework was normal. Mitotic
activity was also absent('®. High-grade dysplastic nodu-
les were those having any of the features of low-grade
dysplastic nodule but associated with one or more of the
following findings: high nucleus/cytoplasm ratio, nuclear
hyperchromasia, irregular nuclear outline, pseudoglandular
formation, or cytoplasmic basophilia. Invasion of stroma or
portal tracts was absent and the reticulin net was normal®.
HCC histological criteria included architectural findings such
as cell density twice the normal value, trabeculae of three
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or more wide cells without sinusoidal arrangement, clonal
cell population, and pseudoglandular structures. Nuclear
hyperchromasia, irregular nuclear and cellular contour,
prominent nucleoli, and anisonucleosis were present. Portal
tracts were absent and reticulin fibers were reduced and
disorganized. There were unaccompanied arteries and a
moderate number of mitoses. Necrosis and hemorrhage
were common findings® 16),

Clinical information about patients submitted to liver
transplant (sex, age and cirrhosis etiology) was collected.
The etiologic diagnosis of cirrhosis was determined based
on clinical and serological information and morphological
findings. However, since we did not have access to patients’
data, the time of cirrhosis evolution for each patient was
not known.

The collected data were submitted to statistical analysis
with the Epi Info software version 6.4 from Centers for Di-
sease Control and Prevention, Atlanta, USA. The mean and
standard deviation were analyzed using Student's t test, with
the level of significance set at p < 0.05. The chi-square test or
Fisher's exact test was used for comparison of the observed
frequencies, with the level of significance set at p < 0.05.

The relation between causes of cirrhosis and macroscopic
findings in liver explants is shown in Table 1. Ninety-four
MSHN were identified in 26 of 61 liver explants (42.62%)
or 3.6 nodules/liver (range: 1 to 10). The diameter of the
nodules ranged from 1 to 7cm.

Table 1
Etiology Number of Number of
explants with  explants with
MSHN HCC
Alcoholic (n = 14) 4 3
Hepatitis C (n = 16) 8
Auto-immune hepa- 8 0
titis (n = 12)
Cryptogenic (n = 8) 2
Secondary biliary 2
cirrhosis (n = 6)
Others (n = 5) 2 0
Total (n = 61) 26 7

Among 94 MSHN, there were 11 (11.7%) cirrhotic
nodules, 61 (64.9%) MRN, 12 (12.8%) dysplastic nodules,
and ten (10.6%) HCC (Table 1). The highest frequency
of MRN (61/94) in all causes of cirrhosis (n = 61) was not
statistically significant.

HCC was macroscopically identified in one liver and
microscopically in six, as an incidental finding in MSHN,
i.e., in 11.4% (7/61) of the sample. Four of the HCC cases
were identified in chronic C virus infection cirrhosis and
three in alcoholic cirrhosis, a statistically significant finding
(p < 0.034). All cases of HCC were observed in livers with
MSHN, corresponding to 26.9% (7/26) of them (p <
0.001). In explants with MSHN (26 livers), the association
between MRN (61 nodules) and HCC was significant (p <
0.038; not significant odds ratio). There was no statistically
significant association between dysplastic nodules and HCC
in the results.

Among the patients, 37.7% were females and 62.3%
were males. Patient age ranged from 4 to 68 years (42.19
1 18.69). The age of patients with MSHN (38.76 + 18.4),
MRN (35.63 £ 20.46), HCC (49.57 + 4.96), dysplastic no-
dules (47 + 17.59) and cirrhotic nodules (49 + 7.87) was
not statistically different from that of patients without these
lesions. Dysplastic nodules were a more frequent finding in
older patients (51.05 + 13.48 years; p < 0.005).

The present monitoring for HCC in cirrhotic patients in-
cludes serum alpha-fetoprotein level and ultrasound (US) or

Etiology of cirrhosis with MSHN and HCC in 61 liver explants. Histological findings in MSHN

Number Histological findings in MSHN
of MSHN  (irrhotic MRN  Dysplastic  HCC
nodules nodules
19 5 9 2
27 3 15 2
35 0 27 8 0
4 2 2
0 3
6 1 5 0 0
94 11 61 12 10

MSHN: macroscopic suspect hepatic nodules; HCC: hepatocellular carcinoma; MRN: macroregenerative nodule.
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computed tomography (CT), which, despite being specific,
have low sensitivity for the detection of early lesions: 17,
Bennett et al.®), correlating histopathology with US findings
in patients with a cirrhotic liver, showed that sonography
has low sensitivity but high specificity in revealing HCC.
However, the sensitivity for lesions smaller than 2cm was
only 13.6%. Ultrasound and CT are not able to differentiate
small HCC from dysplastic nodules or MRN®. Some authors
suggest that the ultrasonographic detection of hepatic tu-
mors requires other radiological imaging techniques such as
CT and magnetic resonance imaging (MRI) or even a needle
biopsy to differentiate HCC from other nodular lesions,
such as dysplastic and regenerative nodules('% 29, A recent
study concluded that in patients with liver cirrhosis, MRI is
more accurate than spiral computed tomography for the
detection of liver nodules and dysplastic nodules. However,
tumour size was a restricting factor for these two techniques,
which were unable to detect small HCC in more than 60%
of cases®. Krinski et al.1® observed that MRl is not sensitive
for the diagnosis of nodules smaller than 2cm. Rickes et
al.®” reported that HCC and regenerative nodules display
different vascularization patterns by echo-enhanced power-
Doppler sonography and suggest that these characteristics
can be useful for their differential diagnosis.

Despite the technological advances in imaging tech-
niques, histopathologic study is the definitive diagnostic
method for the differentiation of hepatic nodular lesions.
Thus the study of these lesions is important to identify his-
tological parameters that will allow a differential diagnosis
and the detection of precancerous lesions in cirrhosis.

The present study detected a prevalence of 42.62%
(26/61) macroscopic nodules (MSHN), a higher value in
comparison with other studies: 14.2% with n= 345", 25%
with =44 and 28% with n= 15509, In the study of Furuya
et al.’M, a larger number of autopsied livers with or without
cirrhosis were conducted on. The causes of cirrhosis in our
samples were homogeneous and this fact may have led to
bias in the results. The average number of MSHN was 3.6
nodules per liver, as compared to averages of 2.9 nodules(’
and four nodules®? reported in literature. The finding that a
large number of MSHN (n = 94) was found to be MRN by
histology (n = 61) was not statistically significant.

It should be remembered that the method for analysis is
essential for the detection of macroscopic nodules (MSHN)
in liver explants. According to Theise et al.®, 90% of these
nodules are between 1 and 1.5cm in size. As a result, the
macroscopic analysis with wide slices can underestimate the
data about these lesions.

We found HCC in 11.4% (7/61) of livers. The frequency
of HCC ranged from 8.4% to 38%!'> 22 2% in other stu-
dies with a larger number of livers. There was a statistically
significant relation between HCC and MSHN and especially
those classified as MRN. However, since the odds ratio was
not significant, MRN could not be considered a risk factor
for HCC. The association between HCC and MRN was also
suggested by Theise et al.? and Hytiroglou et al.®. The
precancerous potential of MRN has been discussed in the
literature because of the finding of HCC foci inside MRN-like
nodules and because of the prospective data of patients with
MRN who developed HCC inside or outside the nodules.

Dysplastic nodules were observed in 12.8% (12/94) of
the MSHN. Other authors have found frequencies of dyspla-
sia ranging from 61% to 82%0> 1% ). We believe that the
differences can be attributed to the size of the sample, the
cause of cirrhosis and time of disease. Another problem is
the lack of reproducibility of the histological diagnosis be-
cause of the difficulty in achieving a standard nomenclature
of dysplastic phenomena®. Here there was no statistically
significant association between dysplastic nodules and HCC
as observed in other studies ). Guettier et al." reported
that large cell dysplasia was noticed mainly inside MRN or
high-grade dysplastic nodules in cirrhotic livers and detec-
ted a 40% prevalence of large cell dysplasia in livers with
HCC. Authors®"32 noticed that small cell dysplasia was the
only morphological type of precancerous significance. Le
Bail et al."? identified a significant association between HCC
and dysplasia in cirrhotic liver explants and suggested that
dysplasia in needle liver biopsies should be considered a risk
factor for HCC. The relative risk of HCC development is higher
in cirrhotic patients with dysplasia than in those without
dysplasia® '2. The general consensus is that regenerative
nodules or low-grade dysplastic nodules carry low risk or
no risk of malignant change, while high-grade dysplastic
nodules are considered to carry high risk of malignant
change, and some Japanese authors consider these nodules
to be early carcinomas®.

The lack of a relation between dysplasia and HCC in our
results can be explained by the sectional design of this study.
Thus, since we did not follow the patients in a prospective
way and did not know if they had previous dysplasia, we
could not detect the sequence of events from dysplasia
to HCC. Also, the lack of reproducibility of the histological
diagnosis criteria of dysplasia between other studies and ours
could be responsible for this fact.

The literature recommends that HCC diagnosis should
not be excluded in any dysplastic lesion identified in a ne-
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edle liver biopsy'®. According to Libbrecht et al.?%, large
cell dysplasia in a needle liver biopsy of patients with viral-
induced chronic liver disease is an independent risk factor
for the development of HCC, and can be used to identify
a subgroup of patients at high risk for HCC requiring more
intensive screening.

A potential criticism in differentiating precancerous le-
sions from HCC in cirrhotic livers is that this differentiation
requires a needle biopsy, which may be associated with a
risk of needle-tract seeding. In a recent series, the risk of
needle-tract implantation was reported to be 1.6% in 134
patients who underwent tumor biopsies before resection
or orthotopic liver transplantation for HCC. This risk needs
to be balanced against the information gained regarding a
correct diagnosis in order to avoid an unnecessary surgical
procedure and to allow clinical follow-up®®. If the patient
has severe associated disease, e.g. cirrhosis, surgical treat-
ments can have major consequences and involve the risk of
death. A needle biopsy is important as a support procedure
for surgical indication©®.

Some features need to be considered to define a rege-
nerative nodule as atypical, aside from overt HCC within
the nodule; these conditions suggest directly or indirectly
an increased proliferative rate or a clonal expansion in a
subpopulation of hepatocytes, both of which are important
steps in hepatocarcinogenesis. Some authors suggest im-
munohistochemical staining for proliferation markerst* 2.

Others have stated that the most reliable way to distin-
guish dysplastic nodules from regenerative nodules is the
application of molecular genetics techniques‘®. Tornillo et
al.®V carried out to characterize chromosomal alterations
in hepatocellular nodules by comparative genomic hybri-
dization suggested that high-grade dysplastic nodules are
closely related to HCC based on the molecular cytogenetic
profile, a fact that was not observed in MRN or low-grade
dysplastic nodules. The use of cDNA microarray technology
to identify novel genes that consistently displayed altered
expression levels in the earliest identifiable precursors to
HCC, dysplastic and MRN has also been studied®. Studies
that identify reliable markers of HCC and neoplastic progres-
sion will provide a definitive terminology for precancerous
hepatic nodular lesions.

On the basis of the present results, we conclude that
there is an association of MRN and MSHN with HCC in
cirrhotic liver explants and that there is a higher frequency
of HCC in alcoholic and chronic C virus infection cirrhosis.
These data are of practical importance for correct histolo-
gical identification and classification of the nodular hepatic
lesions detected in cirrhosis by imaging techniques, and to
guide medical management of patients who are waiting for
a liver transplant or surgical treatment, identifying those
who are at high risk of HCC development or not. This was
a sectional study; case-control and prospective studies are
necessary to establish a reliable causal relationship.
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