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Abstract
Hepatocellular carcinoma (HCC) is the third leading
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cause of cancer related deaths worldwide. Various
treatment modalities have been applied to HCC depend-
ing on the tumor load, functional capacity of the liver
and the general condition of the patient. According to
Barcelona Clinic Liver Cancer staging strategy and The
American Association for the Study of Liver Disease
guidelines, surgical resection is not advocated in the
tretment of multinodular HCC. Despite this, many recent
clinical studies show that, resection can achieve good
results in patients with multinodular HCC and 5-year
survival rate around 40% can be reached. If resection
or transplantation is not performed, these patients are
usually managed with palliative procedures such as
transarterial chemoembolization, radioembolization and
cytotoxic chemotherapy and 5-year survival of this group
of patients will be extremely low. Although survival
rates are lower and complications may be increased
in this group of patients, liver resection can safely be
performed in selected patients in experienced centers for
the management of multinodular HCC.
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Core tip: Liver resection is underutilized in the
management of multinodular hepatocellular carcinoma.
The presence of multiple nodules should not be
considered as a contraindication for surgical resection.
Acceptable 5-year survival rates can be achieved in
selected patients.
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TEXT

Hepatocellular carcinoma (HCC) is a major health
problem and is the sixth most common malignancy in
the world™. HCC usually develops in the presence of
underlying chronic liver disease, most commonly due to
chronic hepatitis B in underdeveloped countries and due
to hepatitis C in developed countries. Although resection
remains the cornerstone treatment for HCC, the role
of resection in multinodular HCC is controversial. The
early literature suggests that transplantation is the only
treatment of choice that can offer long-term survival in
patients with multinodular disease'>?.

Liver transplantation eliminates not only the tumor
but also the underlying liver disease and excellent
outcomes with 5-year survival rates exceeding 60%
can be achieved but, many patients are not candidates
for transplantation because of tumor size, advanced
age, high costs, and finally organ shortage'®. Clearly,
in patients with advanced underlying liver disease
and portal hypertension, transplantation is the only
option with a chance of cure. Tumors meeting Milan
criteria defined as a single tumor smaller than 5 cm or
up to three nodules smaller than 3 cm each are good
candidates for liver transplantation.

Many staging systems and management algorithms
have been proposed for HCC and the Barcelona Clinic
Liver Cancer (BCLC) staging and treatment strategy
is the most commonly used system. In the BCLC
treatment algorithm, surgical resection is limited to
patients with early stage single tumors. Patients with up
to three nodules may be offered liver transplantation.
Patients with more than three nodules are considered
for palliative treatments including chemoembolization.
BCLC algorithm was first introduced by Llovet et a/**
in 1999 in Seminars in liver disease. Since this original
publication, some modifications has been emerged, but
the suggestions in the management of multinodular HCC
has remained unchanged® (Figure 1). The American
Association for the Study of Liver Disease guidelines also
advocates liver resection only for solitary HCC smaller
than 3 cm with well-preserved liver function”’.

On the other hand, the resectability for HCC mainly
depends on the volume and functional capacity of the
remnant liver, but not to the resected tumor amount.
The severity of underlying liver dysfunction is critical in
the evaluation of patients preoperatively. During daily
practice, surgeons, gastroenterogists and oncologists
may see many HCC patients with good liver reserve,
good general condition but with multinodular HCC.
Multinodular HCC has generally been regarded as a
contraindication to resection, but recently there is
evolving evidence for the resection of these tumors®**,

Anatomic vs nonanatomic resection in patients with
HCC is an ongoing discussion'*'. The surgeons performing
resection in the treatment of multinodular HCC have to
face the difficulty of achieving a curative intervention and
at the same time preventing postoperative liver failure
as a result of removal of too much liver. Proponents of
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anatomic resection claim that, eradication of intrahepatic
metastasis along the portal venous system can only be
achieved by systematic removal based on segmental
liver anatomy™®’. On the contrary, some surgeons prefer
non-anatomic resections, aiming to preserve enough
tumor free margin to maximize the volume of the
remnant liver. In the presence of multiple HCC nodules,
anatomical resections may be difficult to perform as
postoperative liver failure may be increased due to
insufficient remnant liver. In an analysis of 434 patients
from Japan, anatomic resections could be performed
in only 36% of patients with multinodular HCC while
71% of patients had undergone anatomical resections
in the presence of a single tumor”. Although the risk of
intrahepatic disseminations is considered trivial in small
tumors under 2 cm, it may be challenging to justify
resection in the treatment of multinodular HCC for the
anatomic resection advocates!'”.

Nathan et a'® analyzed the factors predictive of
receipt of surgical treatment for early HCC that is, those
patients with non-metastatic tumors 5 cm or smaller
and without evidence of lymph node metastasis, extra-
hepatic tumor growth, or major vascular invasion.
Of the 1745 patients meeting the selection criteria, a
total of 820 patients (47%) did not receive any type
of surgical intervention. Seventy-six percent of those
(n = 622) had found to have no documentation of
any treatment modality in their medical records. The
authors examined the factors associated with receipt
of surgical therapy in a bivariate analysis. With respect
to tumor characteristics, patients who receive surgical
therapy generally had solitary tumors (68% vs 60%,
P < 0.001) and less often had bilobar disease (14%
vs 22%, P < 0.001). Surprisingly surgical treatment
was not offered to many patients without any apparent
reason. This Johns Hopkins University data suggest
that surgical treatment options are not offered to many
patients with HCC, and their opportunity of achieving
better survival may be hindered.

There is not enough data about the maximum
number of nodules that can be resected safely. In a
recent study of 399 patients, Nojiri et ai™® showed that
even if patients have four or more nodules without portal
vein invasion and with well-preserved liver function,
resection for HCC may be the treatment of choice. The
3- and 5-year overall survival rates of patients with
multinodular HCC were 62% and 38% respectively.
Ishizawa et al'® reported 5-year survival of 58% in
126 patients with multinodular HCC and in this series
22 patients (17%) had four or more HCC nodules. In
this group of patients, existence of multiple tumors
was not found to be a predictor of overall survival but
independently increased the risk of recurrence (relative
risk 1.64)®., With the development of radiofrequency
ablation, the combination of this modality with resection
may increase the resectability rates and surgical
treatment can be performed in more advanced multi-
nodular HCC??.

In a recent systematic review of 50 studies involving
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HCC
Stage 0 Stage A-C Stage D
PST 0, Child-Pugh A PST 0-2, Child-Pugh A-B PST > 2, Child-Pugh C
Very early stage (0) Early stage (A) Intermediate stage (B) Advanced stage (C) End stage (D)
Single < 2.cm Single or 3 nodules Multinodular, PST 0 Portal invasion, N1, M1,
Carcinoma /n-situ <3cm,PSTO PST 1-2
Single 3 nodules < 3 cm
Portal pressure, bilirubin
+——>Increased—> Associated diseases
Normal No Yes
. Liver transplantation
Resecti PEI/RF i
esection (CLT/LDLT) /! TACE Sorafenib

Curative treatments (30%)
5-yr survival 40%-70%

Randomized controlled trials (50%)
Median survival 11-20 mo

Symptomatic ttc (20%)
Survival < 3 mo

Figure 1 The Barcelona Clinic Liver Cancer staging system and treatment schedule™™. HCC: Hepatocellular carcinoma; PST: Performance status;
CLT: Cadaveric liver transplantation; LDLT: Living donor liver transplantation; PEI: Percutaneous ethanol injection; RF: Radiofrequency; TACE: Transarterial

chemoembolization.

Table 1 Survival of patients with multinodular hepatocellular

carcinoma in some large series

Ref. Year  No.of  3-yrsurvival 5-yr survival
patients (%) (%)

Nojiri et al" 2014 107 62 38

Zhao et al™ 2013 266 58 ND

Ruzzenente et al™ 2009 30 ND 46

Ishizawa et al® 2008 126 75 58

kai et al™ 2007 3174 48 30

Ng et al™ 2005 380 50 39

Ng et al™ 2005 82 43 26

'3 or more hepatocellular carcinoma nodules. ND: No data.

14808 patients Zhong et al®'! showed that resection
can safely be performed in both large and multinodular
HCC. In this systematic review, hospital mortality rates
were found to be 2.7% to 7.3% depending on the
ethnicity and type of HCC and these rates were similar
to the mortality rates of early HCC surgery. The median
rate of postoperative complications in this study (26.6%
to 32.3%) is also comparable to early HCC series.
Overall 5-year survival and 5-year disease free survival
rates in these large and/or multinodular HCC patients
were 42% and 26% respectively. These numbers are
definitely lower than the corresponding 5-year survival
of 67% and 5-year disease free survival of 37% for
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patients with early HCC, but still acceptable, suggesting
that resection can be considered a reasonable approach
in carefully selected patients.

Despite the fact that many patients with multinodular
HCC may not be amenable to surgical treatment, these
patients need careful evaluation for possible surgical
therapy to provide that all therapeutic opportunities are
being applied (Table 1).

If resection or transplantation is not offered to
patients with multinodular HCC, these patients are
usually managed with palliative procedures such as
transarterial chemoembolization (TACE) and cytotoxic
chemotherapy (sorafenib, etc.). Although the survival
of patients after TACE is improved compared to
conservative management, 5-year survival of this group
of patients is still extremely low*”.

In conclusion, there is increasing evidence show-
ing that resection can be safely extended to selected
patients with multinodular HCC to achieve acceptable
survival rates. Advances in the surgical treatment of
HCC over the recent years have broadened the available
surgical options for these patients. Although success
of resection decreases in multinodular HCC, the overall
5-year survival rates approaching 40% to 50% can be
achieved. With the improvements in surgical technique
and perioperative management, liver resection can
be considered as a safe treatment with an acceptable
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mortality and morbidity rates in the treatment of multi-
nodular HCC in experienced centers.
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