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ABSTRACT
Hepatocellular carcinoma (HCC) has some unique characteristics in the digestive organ cancer. Therefore it is very important to select an appropriate treatment for recurrent HCC according to several situations such as the type of recurrence, previous treatments and conditions of patient. This article is a review of the concept of recurrent multiple HCC
and its therapeutic strategies.
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1. Introduction
Hepatocellular carcinoma (HCC) has the following unique characteristics: limitations of surgery due to complicating liver cirrhosis in many cases; and a 5-year recurrence rate of approximately 80% after radical treatment,
which is much higher than that of other gastrointestinal
carcinomas because of its nature as multicentric carcinogenesis secondary to chronic liver disease or intrahepatic
metastasis [1,2]. It would be ideal to radically treat multiple HCC with surgery, but in fact, it is primarily treated
with medical therapy due to problems such as residual
hepatic function and general status. This article is a review of the concept of recurrent multiple HCC and its
therapeutic strategies.

2. Concept of Recurrent Multiple
Hepatocellular Carcinoma
According to the report on the 18th nationwide follow-up
survey of primary liver cancer (2004-2005) by the Liver
Cancer Study Group of Japan, 57.7%, 17.3%, 7.9%, 3.2%,
1.5%, and 12.4% of 18,255 cases had 1, 2, 3, 4, 5, and 6
or more lesions, respectively, showing that nearly half of
the cases were multiple HCC [3]. In addition, since many
patients with a single lesion experience recurrence, the
prognosis of HCC is determined by the therapeutic strategy for multiple HCC. Intrahepatic multiple lesions are
attributable to multicentric carcinogenesis or intrahepatic
metastasis from the primary lesion, and the etiology has a
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significant impact on treatment selection and prognosis
prediction.
Multicentric carcinogenesis is characterized by multiple HCC lesions and may involve the following lesions,
which are estimated to occur and grow in situ:
1) Adenomatous hyperplasia or early HCC with the
preexisting liver structure intact;
2) HCC with moderately or poorly differentiated cancer tissue surrounded by well-differentiated cancer tissue.
On the other hand, intrahepatic metastasis may involve
the following lesions:
1) Portal vein tumor thrombus or cancer lesion originating from portal vein tumor thrombus;
2) Cancer lesions that are distributed in inverse proportion to the distance from the largest tumor;
3) Cancer lesion that is isolated but located near the
largest tumor, and definitely smaller and equally or less
differentiated than the largest tumor.
In the clinical setting, however, it is often difficult to
make a differential diagnosis between primary cancer
(multicentric carcinogenesis) and metastatic cancer (intrahepatic metastasis). In Japan, multicentric carcinogenesis should first be considered, because many cases of
HCC result from chronic inflammation due to hepatitis B
virus (HBV) or hepatitis C virus (HCV) infection.

3. Treatment Strategy
3.1. Treatment Strategy Prior to Recurrent
Multiple Hepatocellular Carcinoma to
Maintain Residual Hepatic Function
To prevent recurrence of HCC secondary to chronic viral
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hepatitis after radical treatment, interferon IFN therapy
may be useful in inhibiting multicentric carcinogenesis,
whereas chemotherapy based on transcatheter hepatic
arterial infusion (TAI) is recommended to inhibit intrahepatic metastasis.
We evaluated the treatment response and hepatic functional reserve in patients who received combination therapy with PEG-IFN α-2b and ribavirin (RBV) after radical treatment of HCV-related HCC [4]. Fifty-four patients with primary HCV-related HCC (stage I/II) were
included in the study, and the survival rate, metachronous recurrence rate, and hepatic functional reserve were
assessed. Of these patients, 29 patients received combination therapy with PEG-IFN α-2b and RBV after treatment of HCC (IFN secondary treatment group), and the
other 25 patients did not (non-secondary treatment
group). The 1-year and 3-year cumulative survival rates
were 100% and 90.2% in the IFN secondary treatment
group, and 96.0% and 61.2% in the non-secondary treatment group, respectively, showing a significant difference between the groups. Multivariate analysis identified
secondary IFN treatment as a significant factor. In the
PEG-IFN α-2b/RBV group, serum albumin levels transiently decreased, but increased later, indicating improvement in hepatic functional reserve [2] (Figure 1). These
results show that combination therapy with PEG-IFN α2b and RBV following treatment of HCC contributes to
improvement in hepatic functional reserve, and increases
treatment options in case of recurrence.

3.2. Treatment Strategy for Multicentric
Carcinogenesis
Treatment of HCC should be selected according to the
degree of progression (number and size of tumors, presence or absence of tumor embolus, etc.) [5,6] and severity of hepatic impairment. In addition, the treatment strategy for multiple HCC differs depending on whether it is

Figure 1. Serial changes in mean albumin levels compared
between secondary IFN and non secondary IFN group (Ref
4; T. Ishikawa et al. Hepatogastroenterology. 2012 Mar-Apr;
59(114): 529-532).
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multicentric occurrence or intrahepatic metastasis [7]. For
multicentric occurrence, effective local treatment should
be selected for cure, because individual lesions are localized. Once IFN therapy has improved hepatic functional
reserve, HCV-related HCC should be treated more radically. We have obtained preliminary data demonstrating
that transcatheter arterial chemoembolization (TACE)
combined with radiofrequency ablation (RFA) for mass
reduction improves the prognosis of multiple recurrent
HCC, even in cases that are not within the Milan criteria
(Figure 2). Therefore, the treatment strategy for multicentric occurrence should be aimed at cure, for instance,
by mass reduction, even for highly advanced, recurrent
cancer to convert it to resectable disease wherever possible, as in chemotherapy for colorectal cancer.

3.3. Treatment Strategies for Intrahepatic
Metastasis
For intrahepatic metastasis, on the other hand, it is essential to select treatment not only for overt lesions, but also
for micrometastasis, and combination therapy including
intra-arterial treatment such as TACE is required for initial or recurrence treatment.
In the clinical setting, it is general consensus that the
presence of up to three lesions is probably associated with
multicentric occurrence, for which local necrosis therapy
such as resection or radiofrequency ablation is indicated,
whereas the presence of at least four lesions is probably
associated with intrahepatic metastasis, for which TACE
is indicated [5,6].

3.4. Treatment Strategy and Problems with
TACE
In Japan, TACE, which is recommended for inoperable
patients for whom local puncture therapy is not indicated
according to the guidelines for the management of liver
cancer, plays a central role in the treatment of recurrent
advanced multiple HCC [5,6]. TACE is primarily per-

Figure 2. Kaplan-Meier survival curve for receiving TACE
with/without RFA for advanced HCC.
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formed as chemolipiodolization, using anticancer drugs
mixed with lipiodol [8,9]. There have been several retrospective reports of TACE with anthracyclines versus platinum compounds, suggesting the usefulness of platinum
compounds [10,11]. However, no effective drug has been
identified, because no prospective comparative studies
have been reported, and various anticancer drugs, including epirubicin, cisplatin, mitomycin C, and doxorubicin,
were used with intercenter variance. Results from ongoing Phase III studies (Epirubicin vs Cisplatin, Epirubicin
vs Miriplatin) are awaited [12]. Ikeda et al. reported that
the 1-year and 2-year survival rates were 89.9% and 75%
in 99 patients with unresectable HCC, respectively, in a
multicenter Phase II study of TACE with epirubicin [13].
According to a nationwide survey reported by Yamakado
et al., on the other hand, the 1-year and 3-year survival
rates were 92% and 62.9% in 815 patients who underwent TACE with epirubicin in 43 institutions in 20032004, respectively [14]. Survival of patients who could
undergo selective TACE was significantly longer than
that of those who could not. In this report, 651 (79.9%)
of the 815 patients had recurrence: local recurrence in
42.2% (275/651) and intrahepatic distant tumor recurrence in 57.3% (373/651). Osuga et al. reported the results from a multicenter study of lipiodol-free TACE with
gelatin sponge particles following TAI with DDP-H (IAcall, CDDP powder for arterial infusion) in bilobar multiple advanced HCC [15]. Disease had advanced after
previous TACE with epirubicin in 59% of patients. The
1-year and 2-year survival rates were 75% and 51.3%,
respectively, and the RECIST and EASL response rates
were 25.6% and 65.2%, respectively, showing that whole
liver arterial infusion and embolization could be performed safely and effectively in bilobar multiple advanced HCC.
In recent years, introduction of selective TACE has
contributed to improvement in the outcome of TACE
with better local control. On the other hand, it is imperative to establish treatment strategies for post-TACE multiple recurrence, especially for those with a high incidence of intrahepatic distant tumor recurrence.
We therefore reviewed the usefulness of platinumcontaining drugs, which may be key drugs in the treatment of HCC.

improve the prognosis and prevent recurrence, because
lesions are often localized to the liver even in the advanced stage of HCC, and various regimens have been
attempted without reaching consensus on the administration method or dose level. We evaluated the effectiveness
of additional chemotherapy of the platinum-containing
drugs carboplatin (CBDCA) and DDP-H in preventing
intrahepatic distant tumor recurrence [16]. A total of 78
patients with a diagnosis of primary stage I/II HCC who
underwent TACE and RFA after whole liver arterial infusion of CBDCA (25 patients) or DDP-H (53 patients)
for local control and recurrence prevention were followed
up on a long-term basis, and the clinical background factors, intrahepatic distant tumor recurrence rate, and intrahepatic distant tumor recurrence factors were compared
between the CBDCA and DDP-H groups. No significant
differences were observed in the clinical background
factors between the two groups, but the intrahepatic distant tumor recurrence rate was significantly lower in the
DDP-H group [3] (Figure 3). In multivariate analysis
using Cox’s proportional-hazards model, whole liver
arterial infusion of DDP-H was identified as an independent factor for privention of recurrence. That is, whole
liver arterial infusion of DDP-H significantly priventeded
intrahepatic distant tumor recurrence. Significant privention of recurrence by single infusion of DDP-H compared with CBDCA suggests the importance of DDP-Hbased treatment strategy for patients with intrahepatic
metastasis.
With no evidence of contribution to survival, there is
no mention of TAI in Western guidelines [17]. However,
it has been shown that some patients with TACE-refractory HCC were responsive to repeated TAI, and survival
was prolonged in these responsive patients. In the current
treatment of advanced HCC, hepatectomy, radiofrequency ablation, and TAI, which is the last option available to patients for whom TACE is not indicated or effective, are commonly selected. According to the 18th
nationwide follow-up survey of primary liver cancer [1],
85.8% of 1862 HCC patients treated with chemotherapy

4. Significance of Platinum-Containing
Drugs in Transhepatic Arterial Infusion
After treatment of HCC, the remaining liver is still in
precarcinogenesis. The protective effect of chemotherapy
on the remaining liver against recurrence may be demonstrated if it is effective in patients with a high probability
of intrahepatic metastasis, which is associated with a high
recurrence rate. While intra-arterial chemotherapy is not
highly appreciated in the West, hepatic arterial infusion
resulting in high local drug concentrations is expected to
Copyright © 2013 SciRes.

Figure 3. Cumulative intrahepatic distant recurrence rates
of CBDCA and DDP-H patients. (Ref 16; T. Ishikawa et al.
Cancer. 2011 Sep 1; 117(17): 4018-4025).
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underwent TAI. Since TAI is relatively often selected as
the final choice for advanced HCC including recurrent
HCC, it is significant to improve the response rate of
TAI.
It is necessary to establish treatment strategies with
DDP-H-based TAI by conducting prospective randomized control trial [18,19].

phylactic Transcatheter Arterial Infusion of Anticancer
Agents with Lipiodol to Prevent Recurrence of Hepatocellular Carcinoma after Hepatic Resection,” International Surgery, Vol. 90, No. 2, 2005, pp. 103-108.
[8]

M. Satake, H. Uchida, Y. Arai, et al., “Transcatheter Arterial Chemoembolization (TACE) with Lipiodol to Treat
Hepatocellular Carcinoma: Survey Results from the TACE
Study Group of Japan,” CardioVascular and Interventional
Radiology, Vol. 31, No. 4, 2008, pp. 756-761.
doi:10.1007/s00270-007-9255-7

[9]

K. Takayasu, S. Arii, I. Ikai, et al., Liver Cancer Study
Group of Japan, “Overall Survival after Transarterial Lipiodol Infusion Chemotherapy with or without Embolization for Unresectable Hepatocellular Carcinoma: Propensity Score Analysis,” American Journal of Roentgenology,
Vol. 194, No. 3, 2010, pp. 830-837.
doi:10.2214/AJR.09.3308

5. Conclusions
In this article, medical treatment principles for recurrent
multiple HCC were reviewed.
In treatment strategies for recurrent multiple HCC, it is
very important to select an appropriate treatment according to the degree of progression, and to determine the patient’s hepatic functional reserve. It is also important to
take the type of recurrence and previous treatments into
consideration. On the other hand, it is imperative to establish preventive strategies against precarcinogenesis associated with multicentric carcinogenesis or intrahepatic
metastasis still remaining after cure as early as possible
and thereby improve the prognosis.
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