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Introduction

Hepatocellular carcinoma (HCC) arising in a noncir-

Summary

Hepatocellular carcinoma (HCC) arising in noncirrhotic and nonfibrotic liver
(NC-HCQ) is a rare type of malignancy frequently found in healthy young
individuals. Partial liver resection is the treatment of choice with expected 5-
year survival rates between 40% and 70%. As a result of absence of any symp-
tom, a considerable number of patients are diagnosed when the malignancy
has progressed to an advanced stage and the tumor has turned already unresec-
table. Some other patients suffer from intrahepatic recurrence after previous
liver resection that cannot be re-resected or locally ablated. In these situations,
liver transplantation (LT) may be the only potentially curative treatment. The
indication for LT in NC-HCC patients, however, is not well established. The
preliminary results of recent analysis of the European Liver Transplant Registry
(ELTR) together with a literature review identified over 150 patients trans-
planted for NC-HCC during the last 15 years. In contrast to the historical data,
these studies showed 5-year survival rates at 50-70% in well-selected patients.
Important determinants of poor outcome are macrovascular invasion, lymph
node involvement, and time interval of <12 months when LT is used as rescue
therapy for intrahepatic recurrence after a previous partial liver resection. Inter-
estingly, outcomes after both liver resection and LT for NC-HCC are much less
influenced by tumor size than is the case with cirrhotic HCC. A large tumor
size per se should, therefore, not to be seen as a strict contraindication for per-
forming LT in patients with NC-HCC.

HCC in a cirrhotic or fibrotic liver, NC-HCC typically
occurs in patients without chronic hepatitis B or C
infection and without any other apparent chronic

rhotic and nonfibrotic liver (NC-HCC) is a rare type
of malignancy. It is estimated that only 5-15% of all
HCC arise in an otherwise normal liver [1-3]. In con-
trast to the more common type of HCC which can be
found in cirrhotic livers, NC-HCC is frequently found
in otherwise healthy and young individuals. The peak
incidence of NC-HCC is in the fourth decade, as com-
pared with an age peak in fifth and sixth decade for
HCC in diseased livers [4]. In contrast to patients with

inflammation of the liver. The etiology of NC-HCC is
largely unknown, although some investigators have sug-
gested a link with the long-term use of estrogens.
While HCC in cirrhotic livers is predominantly found
in male patients, NC-HCC is found more frequently in
female patients. In the absence of a symptomatic
underlying disease, the diagnosis of NC-HCC is usually
made at advanced stage when patients have already
developed large tumors.
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Partial liver resection is the treatment of choice for
NC-HCC [3,5-7]. However, a considerable number of
patients are diagnosed at an advanced stage when the
tumor is already unresectable, either because of tumor
size, anatomical localization, or the presence of multiple
bilobar intrahepatic metastases. The mean tumor size in
most published series of patients undergoing partial liver
resection for NC-HCC exceeds 10 cm [8-11]. In addition
to patients presenting with a large primary NC-HCC,
there is a second group of patients who suffer from intra-
hepatic recurrence after previous partial liver resection
that cannot be removed by repeated liver resection or a
local ablative technique. In these situations, liver trans-
plantation (LT) may be the only potentially curative
treatment option.

The indication for LT in patients with NC-HCC,
however, is not well established. As a result of the late
symptoms in otherwise healthy patients, tumor size and
number of nodules at the time of presentation may be
outside the widely accepted international (Milan) crite-
ria for LT as treatment for HCC in cirrhotic livers
[12]. On the other hand, it is likely that the Milan
criteria and the algorithms used for HCC in cirrhotic
livers are not applicable to NC-HCC, as it is a different
disease with probably a different etiology and pathogen-
esis [13].

History

In the early era of LT, many patients with HCC were
transplanted for unresectable liver tumors. However, at
that time extension of tumor to adjacent organs, and
macrovascular or lymph node involvement were not yet
recognized as risk factors of very poor outcome after
LT. As patients without underlying liver disease were
transplanted in general in more advanced stages as com-
pared with cirrhotic patients, the outcome was worse,
and the absence of liver cirrhosis has later been identi-
fied as a risk factor for a very poor prognosis [4,14]. In
1999, Houben and McCall reported an overview of 126
patients who had been transplanted for NC-HCC and
whose cases were reported in the literature between
1966 and March 1998 [15]. The observed outcome was
poor and although results were better in patients who
underwent transplantation for fibrolamellar NC-HCC
than for nonfibrolamellar NC-HCC (5-year survival rates
of 39.4% and 11.2% respectively), LT for NC-HCC was
in general discouraged. Unfortunately, despite the rela-
tively large number of patients in that review, there was
insufficient information available to determine the influ-
ence of tumor characteristics, such as tumor size, tumor
distribution, stage, and vascular invasion, on outcome
after LT.

© 2010 The Authors
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Partial liver resection

Contrary to disappointing results after LT, several studies
have shown better outcomes when patients with NC-
HCC were treated by partial liver resection. Ringe et al.
reported a 5-year survival rate after partial liver resection
of 45% compared to 12% for patient being transplanted
[4]. This historical study, as well as several other series
reported thereafter, strongly indicated that partial liver
resection is the treatment of choice for noncirrhotic
patients whenever this is technically feasible. Although
selection bias may well explain the differences in outcome
after partial liver resection and LT for NC-HCC, it is con-
ceivable that immunosuppressive therapy needed after LT
may also play a role as it may facilitate outgrowth of
micrometastases as a result of a reduced anti-cancer
immune surveillance.

Over the past 15 years the reported results after partial
liver resection for NC-HCC have steadily improved
(Table 1). Several investigators have tried to identify vari-
ables that are associated with poor outcome. These vari-
ables include the presence of vascular invasion, multiple
tumors, absence of tumor capsule, lymph node involve-
ment and perioperative administration of blood transfu-
[6,8,16-18]. Interestingly, several reports have
suggested that outcome after partial liver resection for
NC-HCC is not influenced by tumor size [10,16,17].
Most recent series have indicated that partial liver resec-
tion for NC-HCC may result in 5-year survival rates vary-
ing between 40% and 70% and 5-year tumor-free survival
rates varying between 30% and 50% [6,8,10,16-24]. The
prognosis for unresectable NC-HCC, however, is rather
poor with an expected median survival time of about 30—
40 weeks and a 5-year survival rate <3% [25,26].

sion.

Liver transplantation

In the early 1990s several groups have reported excellent
results in patients transplanted for early stages of HCC
in cirrhotic livers and this has started the modern era of
LT for HCC. The so called Milan criteria were widely
adopted (one nodule of HCC <5 cm or <3 nodules each
<3 cm) as the accepted indication criteria for LT in
patients with HCC [12]. This, however, resulted in the
acceptance of only very few patients with NC-HCC for
LT as virtually all patients with NC-HCC have a late pre-
sentation and tumor diameter and numbers that exceed
the limits of the Milan criteria. Indeed, in most recent
years LT was mainly considered in patients with intrahe-
patic recurrences of NC-HCC after a previous partial
liver resection. These patients are usually in a close fol-
low-up schedule and recurrence is generally detected ear-
lier in this situation. In a recent analysis of the European
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Liver Transplant Registry (ELTR), 44 patients where
identified who underwent LT for intrahepatic recurrence
of NC-HCC. The median tumor size in this cohort was
3.5 cm. However, many patients presented with multiple
tumor nodules and only 25% fulfilled the Milan criteria
[27].

We have recently reviewed the literature published over
the last 15 years, identifying only 27 patients transplanted
for NC-HCC (Table 2) [28-35]. In addition, a prelimin-
ary analysis of the ELTR has revealed a total of 108
patients that were transplanted for unresectable NC-HCC
across Europe between 1995 and 2005 [11,27]. On com-
bining the results of these two analyses, including a total
of more than 150 patients, the 5-year patient survival rate
after LT for NC-HCC appears to be around 50% for the
whole patient population and up to 70% for patients
without risk factors such as vascular or lymph node
involvement, or multiple tumors.

Many of the patients reported in the literature as well
as in the ELTR had very large tumors, exceeding the
Milan criteria. For example, in the ELTR study the med-
ian tumor size was 8 cm [11,27]. Interestingly, in the
overall analysis, tumor diameter was not identified as an
independent determinant of survival after LT. This find-
ing is in line with data obtained after partial liver resec-
tions, as described above. Variables that are associated
with reduced survival after LT for NC-HCC include mac-
rovascular invasion and positive hilar lymph node metas-
tases. In addition, in patients transplanted for recurrent
NC-HCC after a previous partial liver resection, a time
period between the initial liver resection and LT of
<12 months has been identified as a significant risk factor
for poor outcome [11,27].

Summary

Partial liver resection is the treatment of choice in
patients with HCC occurring in the absence of an under-
lying chronic liver disease. The results of LT for unresec-
table HCC in noncirrhotic have improved
considerably over the last 15 years as a result of better
patient selection, as well as better perioperative manage-

livers

ment and surgical care [36]. Most recent evidence sug-
gests that 5-year survival rates of 50-70% can be obtained
in selected patients, making LT as a treatment option
worth considering for unresectable NC-HCC, especially
because many of these patients are young and otherwise
healthy individuals. In patients with NC-HCC, the results
after LT seem to be less influenced by tumor size, espe-
cially when LT is used as primary therapy. Preliminary
data from the ELTR study suggest that the Milan criteria
are not applicable in the context of patients with
NC-HCC.

Mergental and Porte

Based on the recent evidence, we propose the following
treatment strategy for patients with unresectable NC-
HCC. Patients presenting with extrahepatic spreading or
gross vascular involvement should be strictly refused for
LT. Sampling of hilar lymph nodes at the beginning of
the transplantation procedure should be seriously consid-
ered, as lymph node involvement is a strong negative pre-
dictor of outcome, especially in patients who have already
proven vascular invasion, a high tumor recurrence rate
can be expected when both risk factors are present. In
addition, the presence of more than four tumor nodules
and intrahepatic tumor recurrence within 12 months after
initial partial liver resection should be considered as pre-
dictors of a poor outcome after LT. A large tumor size
per se (outside the Milan criteria) should not be seen as a
strict contraindication for considering LT in patients with
NC-HCC.
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