
Abstract. Background/Aim: The high rate of recurrence and
repetitive features of hepatocellular carcinoma (HCC) require
specific treatment strategies. This study aimed to evaluate the
long-term outcomes of recurrent HCC focusing on
clinicopathological factors. Patients and Methods: A total of
104 patients who were treated with re-hepatectomy,
radiofrequency ablation (RFA) or transcatheter arterial
chemoembolization for recurrent HCC were analyzed. Post-
recurrent prognoses were compared between each treatment
group based on the presence of adverse prognostic factors
(APFs) identified. Results: In the hepatectomy group, the
prognosis of patients with APFs was significantly worse
compared to those without APFs. By contrast, the survival rate
of patients who underwent RFA was not significantly different
from those with and without APFs. Conclusion: Our results
demonstrate the heterogeneity that exists in terms of the long-
term survival of patients with recurrent HCC. The treatment
strategy for recurrent HCC should be based on the assessment
of presence of APFs to improve long-term prognosis.

The development of hepatocellular carcinoma (HCC) is often
associated with a background of chronic inflammation and
fibrosis of the liver. The pathophysiological features of
carcinogenesis result in a high recurrence rate of HCC after
hepatectomy (1, 2), and most of these recurrent episodes
occur in the liver (3). These characteristics of HCC mean that
treatment strategies must be considered for the possibility of
recurrence and for minimizing its invasiveness to maintain a
liver function reserve. Given the high curability of HCC, such

treatment strategies can improve the long-term prognosis of
the condition (4). Direct-action antiviral agents have been
developed recently; these agents induce a highly sustained
virologic response ratio in patients with hepatitis C virus
infection (5, 6), and contribute to the suppression of hepatitis
in many cases. However, many reports have demonstrated
that intrahepatic recurrences are still common in patients with
a history of both HCV treatment and hepatectomy for primary
HCC (7), and the pathophysiological features remain to be
elucidated for patients with recurrent HCC.

Various treatments have been developed for HCC, with the
selection of appropriate regimens usually based on specific
patient factors, such as liver function reserve, and tumor
factors, such as tumor diameter and number of intrahepatic
tumors (8, 9). In the HCC treatment algorithm described in
the current Japanese Clinical Practice Guidelines (10),
hepatectomy and radiofrequency ablation (RFA) are
recognized as two of the most radical treatments (11).

Despite the existence of treatment guidelines, the optimal
treatment approach, especially in recurrent cases, and the
influence of treatment on the long-term prognosis of patients
with intrahepatic recurrences are yet unclear (12, 13). Thus,
this retrospective study aimed to evaluate the long-term
outcomes of recurrent HCC, considering the
clinicopathological factors of recurrence to propose appropriate
treatment strategies for specific cases of recurrent HCC.

Patients and Methods

Patients and treatments. Between 2007 and 2014, 180 patients
underwent radical resection for primary HCC at the University of
Yamanashi Hospital, Japan. Of these, 109 patients developed only
intrahepatic recurrence. Five patients who received supporting care
and/or systemic chemotherapy were excluded from the study.
Finally, 104 patients receiving treatment with re-hepatectomy, RFA,
or transcatheter arterial chemoembolization (TACE) for recurrent
HCC were included in this study. Our treatment strategies for
patients with intrahepatic recurrence were principally based on the
current Japanese Clinical Practice Guidelines. These strategies were:
i) hepatectomy or RFA, performed for patients with three or fewer
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intrahepatic recurrent tumors, and ii) TACE, performed in the case
of four or more tumors. All study participants provided an informed
written consent prior to their study enrollment. This study was
approved by the Ethics Committee of the University of Yamanashi
(approved number: 2037) and was performed in accordance with the
ethical standards of the Declaration of Helsinki and its later
amendments (14).

Prognosis after radical hepatectomy for recurrent hepatocellular
carcinoma. According to the treatment algorithm, patients with a
Child-Pugh classification C are not suitable for aggressive treatment
except for liver transplantation (15, 16). Patients with a Child-Pugh
classification A or B are equivalently treated, according to the
Japanese Clinical Practice Guidelines. In the present study, Child-
Pugh classification A or B was considered and evaluated as a
variable in univariate and multivariate prognostic analyses along
with various other clinicopathological factors. The survival rates
were compared between each treatment group as values of overall
survival after recurrence (OSAR) and disease-free survival after
recurrence (DFSAR). Additionally, the potential stratification of
patients with intrahepatic recurrence was examined based on the
prognostic factors in each treatment group.

Statistical analysis. Five-year survival rates were calculated using
the Kaplan-Meier method and analyzed using the log-rank test.
Differences were considered statistically significant when p<0.05.
All statistical analyses were conducted using EZR (Saitama Medical
Center, Jichi Medical University, Saitama, Japan), which is a
graphical user interface for R (The R Foundation for Statistical
Computing, Vienna, Austria) (17).

Results
Post-recurrent prognosis for each treatment group. Of the
104 patients treated for intrahepatic recurrence in this study,

17, 26, and 61 underwent hepatectomy, RFA, and TACE,
respectively. Patients who underwent hepatectomy or RFA
had significantly better long-term prognoses in terms of both
OSAR and DFSAR, respectively, compared to those who
underwent TACE (p<0.001 and p<0.001, respectively)
(Figure 1). This may be attributable to the fact that TACE
was principally indicated for patients with a greater number
of intrahepatic tumors. However, the prognosis was similar
and not significantly different in terms of DFSAR (p=0.336)
or OSAR (p=0.265) between patients who underwent
hepatectomy and those who underwent RFA.

Prognostic analysis based on adverse prognostic factors.
Child-Pugh classification A or B at the time of recurrence
was found to be a prognostic factor along with other
clinicopathological factors that have been reported in a
previous study by our group (18). Multivariate analysis
revealed that a Child-Pugh classification B was a significant
independent adverse prognostic factor (APF), similarly to
early recurrence (<1 year after the primary hepatectomy)
and the presence of three or more tumors (Table I).
According to the status of APFs in each treatment group,
stratified survival analysis clearly demonstrated that the
prognosis of patients who underwent hepatectomy was
significantly worse in terms of both DFSAR (p=0.019) and
OSAR (p<0.001) in those with APFs compared to those
without APFs (Figure 2 and Table II). In contrast, the
survival rates of patients who underwent RFA did not differ
significantly between those with APFs and those without
APFs in terms of DFSAR or OSAR (p=0.847 and p=0.899,
respectively) (Figure 3).
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Figure 1. DFSAR and OSAR in each treatment group. The hepatectomy and RFA groups show significantly better prognoses compared to the TACE
group in both DFSAR and OSAR (p<0.001, respectively). Significant differences are indicated as p<0.05. DFSAR: Disease-free survival after
recurrence; OSAR: overall survival after recurrence; RFA: radio frequency ablation; TACE: transcatheter arterial chemoembolization.



Discussion

The current Japanese Clinical Practice Guidelines (10) apply
the same treatment algorithm for both primary and recurrent
HCC. However, the clinicopathological features of recurrent
HCC are considerably different from those of primary HCC,
as highlighted in our previous report. In addition to the tumor
factors, liver function reserve varies, and the classification as
Child-Pugh B is more frequently seen in recurrent HCC
compared to primary HCC. Furthermore, the timing of
recurrence has not yet been considered as a determining
factor in decision making for recurrent HCC treatment.

The long-term results of various treatment strategies for
HCC remain controversial, even in the case of primary HCC
(19-22). Recently, a multicenter randomized phase III-
controlled trial (SURF trial) evaluated the efficacy of surgery
versus RFA for primary and small-cell HCC in Japan (23).
The results have been analyzed and are yet unpublished,
however, an interim report was presented at the 2019 annual
meeting of the American Society of Clinical Oncology (24),
which revealed that there was no significant difference
between hepatectomy and RFA in terms of the 3-year
recurrence-free survival, which was one of the primary
endpoints. This suggests that RFA is equivalent to
hepatectomy in terms of curability and long-term prognosis
in some conditions, such as a tumor diameter of ≤3 cm, three
or fewer tumors, and seven or fewer points on the Child-
Pugh classification. However, currently, there are no
definitive criteria for treatment decisions.

We hypothesized that hepatectomy and RFA are not
equivalent radical treatments and considered that a treatment
should be selected on the basis of various factors in each case.
In the present study, we identified Child-Pugh classification B,
early recurrence of HCC, and the presence of three or more
tumors to be APFs for recurrent HCC. Our results demonstrate
that there was some heterogeneity in the long-term survival
rates of patients treated with recurrent HCC and there are
particular profiles of patient and tumor factors that create either
hepatectomy- or RFA-preferable conditions. Specifically,
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Table I. Post-recurrent prognostic analyses.

Univariate Multivariate

Prognostic Factor p-Value HR 95% CI p-Value
factors

Age ≥70 0.325
Child-Pugh B <0.001* 2.741 1.173-6.406 0.020*
AFP (ng/ml) ≥10 0.004* 1.384 0.669-2.864 0.381
PIVKA-II ≥40 0.038* 1.278 0.628-2.600 0.499
(mAU/ml)

Tumor size (mm) ≥11 0.416
Tumor number ≥3 <0.001* 2.769 1.296-5.919 0.009*
ER/LR ER <0.001* 2.146 1.095-4.207 0.026*

Significant differences are indicated as p<0.05*. HR: Hazard ratio; CI:
confidence interval; AFP: α-fetoprotein; PIVKA-II: protein induced by
vitamin K absence or antagonist-II; ER: early recurrence; LR: late
recurrence. 

Figure 2. Comparison of post-recurrent prognoses between cases with and without APFs in the hepatectomy group. In the hepatectomy group as
recurrence treatment, patients without APFs had significantly better prognoses in both DFSAR and OSAR. Significant differences are indicated as
p<0.05. APF: Adverse prognostic factor; DFSAR: disease-free survival after recurrence; OSAR: overall survival after recurrence; RFA: radio
frequency ablation; TACE: transcatheter arterial chemoembolization.



recurrent HCC without APFs was associated with a
significantly better survival rate compared to recurrent HCC
with APFs among patients undergoing hepatectomy. This
suggests that hepatectomy should be discouraged in patients
presenting with any of the APFs identified in this study. In such
cases, RFA would be preferable. Overall, the long-term
prognosis of patients with APFs was better in the RFA group,
although there were no significant differences between the RFA
and hepatectomy groups, due of small sample size (p=0.201
for OSAR, Figure 4).

This study has several limitations that should be
acknowledged. First, the sample size was small, making it

difficult to draw definitive conclusions. Second, due to the
retrospective nature of this analysis, the treatment regimens
were not always selected according to the treatment
algorithm and were instead based on patients’ wishes and
considerations of medical stuff. Therefore, large-scale
prospective studies focusing on the prognostic factors and
long-term prognosis following application of the treatment
algorithm for recurrent HCC are necessary to confirm the
results of the present study.

In Conclusion, recurrence of HCC is a common and
unavoidable issue in most cases. Therefore, to improve the
long-term prognosis of HCC even after its recurrence, it is
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Figure 3. Comparison of post-recurrent prognoses between cases with and without APFs in the RFA group. In the RFA group as recurrence treatment,
patients without and without APFs had no significant differences in prognoses in both DFSAR and OSAR. Significant differences are indicated as
p<0.05. APF: Adverse prognostic factor; DFSAR: disease-free survival after recurrence; OSAR: overall survival after recurrence; RFA: radio
frequency ablation; TACE: transcatheter arterial chemoembolization.

Table II. Post-recurrent prognoses based on each treatment and adverse prognostic factors.

DFSAR OSAR

TFR n 5-YSR Median p-Value 5-YSR Median p-Value

Adverse prognostic factors
Absent

Hepatectomy                                14 0.429 42.5 0.134 1 NA 0.043*
RFA                                              16 0.318 28 0.738 NA
TACE                                            19 NA 20 0.779 82

Present
Hepatectomy                                  3 NA 5 0.027* 0.333 29 0.096
RFA                                              10 0.2 22.5 0.771 NA
TACE                                           42 NA 13 0.349 48

Significant differences are indicated as p<0.05*. DFSAR: Disease-free survival after recurrence; OSAR: overall survival after recurrence; TFR:
treatment for recurrence; 5-YSR: 5-year survival rate; RFA: radio frequency ablation; TACE: transcatheter arterial chemoembolization; NA: not
available.



important to select a treatment strategy that will maintain the
liver function reserve, minimize invasive procedures, and
optimize the curability. The results of the present study
suggest that selecting a treatment strategy for recurrent HCC
on the basis of APFs with regards to Child-Pugh
classification B, early recurrence of HCC, and the presence
of three or more tumors can improve the long-term prognosis
for recurrent HCC. This can have considerable benefits for
patients with recurrent HCC.
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