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Abstract

Background: This study evaluated the prognosis of hepa-
tocellular carcinoma (HCC) patients with extrahepatic me-
tastases who can undergo hepatectomy. Methods: A total
of 32 patients who underwent hepatectomy for HCC with
extrahepatic metastases, including lymph node and/or dis-
tant metastases were recruited for this study. Results: Four-
teen patients had lymph node metastasis only, 16 had dis-
tant metastasis only, and 2 had both metastasis types dur-
ing preoperative diagnosis. The 3-year overall survival (OS)
rate of all patients was 17.9%, and the median survival time
(MST) was 11.8 months. Univariate analysis revealed that in-
trahepatic maximal tumor size, intrahepatic tumor number,
and intrahepatic tumor control after hepatectomy were sig-
nificant factors influencing OS (p < 0.05). Multivariate analy-
sis revealed that independent risk factors for OS were intra-
hepatic maximal tumor size and intrahepatic tumor num-

ber (p < 0.05). The MST and 3-year OS rate of patients with
maximal tumor size <100 mm and intrahepatic tumor num-
ber <2 were 39.0 months and 51.9%, respectively. Conclu-
sions: Hepatectomy is not recommended for HCC patients
with extrahepatic metastasis with >3 intrahepatic tumors,
even when all intrahepatic tumors can be eliminated via
hepatectomy. Aggressive surgery may be justified for HCC
patients with <2 intrahepatic tumors and maximal tumor
size <100 mm, irrespective of vascular invasion.

© 2020 S. Karger AG, Basel

Introduction

Hepatocellular carcinoma (HCC) is among the most
common cancer types in Asia, and its incidence is also
increasing in Western countries [1]. HCC has a great pro-
pensity to invade the portal and hepatic veins, resulting
in both intra- and extrahepatic metastases, well-known
significant poor prognostic factors [2-6]. Extrahepatic
metastases can be divided into lymph node and distant
metastases, including lung metastases, peritoneal dissem-
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ination, bone metastases, and adrenal gland metastases.
In the American Joint Committee on Cancer (AJCC)/
Union for International Cancer Control (UICC) tumor-
node-metastasis (TNM) staging system, regional lymph
node metastasis (N1) and distant metastasis (M1) are
classified separately, while the Barcelona Clinic Liver
Cancer staging system does not differentiate between
these 2 types of extrahepatic metastasis [7, 8].

Although the European and American Association for
the Study of the Liver recommends multikinase inhibi-
tors with antiangiogenic properties as the only treatment
option for HCC patients with extrahepatic metastases, ir-
respective of the tumor status, their survival impact is
quite limited [9, 10]. As there is great heterogeneity in
tumor status in this patient population, the effectiveness
of other treatment approaches is debatable, including
hepatectomy for controlling intrahepatic tumors. Al-
though several studies assessing surgical approaches for
HCC with extrahepatic metastases have failed to demon-
strate the efficacy of hepatectomy, the small sample size
and/or the great heterogeneity in the patient population
has precluded a definitive conclusion [11-13].

The rationale for HCC treatment of our team is that ex-
peditious local control of intrahepatic tumors may prolong
survival, as demonstrated in our case series [14-17]. The
combined use of hepatectomy with locoregional treat-
ment, including transcatheter arterial chemoembolization
(TACE), transcatheter arterial infusion, and/or our origi-
nal method of percutaneous isolated hepatic perfusion
(PIHP), can potentially prolong survival, even with mul-
tiple intrahepatic and/or extrahepatic tumors. In HCC,
huge tumors and severe vascular invasion (portal vein tu-
mor thrombus and/or hepatic/inferior vena cava tumor
thrombus) are oncologic emergencies; therefore, we first
resect these life-threatening tumors that are difficult to
treat with other locoregional treatments. Accordingly, the
presence of distant and/or lymph node metastasis is not a
contraindication for hepatectomy when intrahepatic tu-
mors are crucial prognostic factors. Therefore, the aim of
the present study was to identify reliable clinical parame-
ters that could be used for better selection of HCC patients
with extrahepatic metastases to undergo hepatectomy.

Patients and Methods

Study Population

Between January 2000 and December 2015, 594 patients with
HCC underwent initial hepatectomy at Kobe University Hospital.
Their clinicopathological data were retrieved from our prospec-
tively collected database, and tumors were staged by using the
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AJCC/UICC TNM 7th staging system [7]. The study population
included 32 patients who underwent hepatectomy for HCC with
extrahepatic metastases, including lymph node and/or distant me-
tastases, according to the preoperative diagnosis. Postoperative
complications were classified according to the Clavien-Dindo clas-
sification [18], and complications >grade III were considered se-
vere. This study was conducted according to the ethical standards
of the Declaration of Helsinki and approved by the Ethics Com-
mittee of Kobe University in 2018 (approval number #180092). All
patients provided written informed consent before the initiation
of treatment.

All patients underwent preoperative laboratory blood tests, in-
cluding the viral serology test, and measurements of the levels of
serum alpha-fetoprotein (AFP), serum protein induced by vitamin
K absence or antagonist II (PIVKAII), serum albumin, and total
bilirubin, as well as the prothrombin time. Liver function was as-
sessed by using the Child-Pugh classification, indocyanine green
test, and 99mTc-galactosyl human serum albumin scintigraphy.
Tumor characteristics were evaluated using routine triple-phase
contrast-enhanced thoracic and abdominal computed tomogra-
phy, transabdominal ultrasonography, magnetic resonance imag-
ing, and angiography.

Inclusion Criteria and Study Design

Patients were selected for undergoing hepatectomy if they ful-
filled the following criteria: (i) absence of prohibitive comorbidi-
ties, (ii) Child-Pugh class A or B liver function, and (iii) if macro-
scopic resection of the targeted tumor could be planned with suf-
ficient future remnant liver volume upon preoperative computed
tomography scan volumetry. Hepatectomy was indicated for HCC
with lymph node and/or distant metastases only when hepatecto-
my could eliminate the most conceivable poor prognostic factor
by resecting the main tumor. Subsequent local treatments include
our original PTHP, TACE/transcatheter arterial infusion, radiofre-
quency ablation, and radiotherapy (conventional photon and par-
ticle therapy). When selecting subsequent treatments after reduc-
tive hepatectomy, PTHP was proactively introduced if the situation
permitted; otherwise, the most appropriate treatments were se-
lected considering the patient’s performance status, liver function,
and tumor factors.

Prognostic factors for survival were evaluated for all 32 patients
with lymph node and/or distant metastases. Detailed analyses of
each population, that is, HCC patients with lymph node metastasis
and those with distant metastasis, were conducted.

Surgical Procedure and Diagnosis of Extrahepatic Metastases

Hepatectomy in all patients was performed using a right sub-
costal open approach. Intraoperative exploration and ultrasonog-
raphy were performed routinely to confirm the extent of liver tu-
mor and extrahepatic dissemination. Parenchymal transection of
the liver was performed using the Cavitron ultrasonic surgical as-
pirator via the Pringle maneuver.

The diagnoses of lymph node or distant metastasis in the pres-
ent study were based on the findings on preoperative imaging.
When lymph node and distant metastases were resectable, they
were resected simultaneously via hepatectomy. Pathologic speci-
mens of the liver were reviewed for the tumor number and size,
tumor grade, vascular invasion, and microscopic margins. Speci-
mens of lymph node and/or distant metastasis were also reviewed
pathologically when they were excised.
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Table 1. Characteristics of all patients

Characteristics (n = 32)

Patients, n (%)

Age, years, median (range)
Sex, male/female
Status of extrahepatic metastases

N1, MO

NO, M1

N1, M1
TNM classification®

Stage IVa

Stage IVb
ICG R15, %, median (range)
Child-Pugh classification

A

B
HBs-Ag positive/negative
HCV positive/negative
Total bilirubin, mg/dL, median (range)
Serum AFP, ng/mL, median (range)
Serum PIVKAII, mAU/mL, median (range)
Prothrombin time, %, median (range)
Platelet count x10%/L, median (range)
Preoperative diagnosis

63.0 (49-71)
30/2

14
16
2

14
18
11.2 (6.5-15.2)

28
4
14/18
9/23
0.75 (0.6-1.01)
246.5 (20.5-7876)
2,538.5 (555-10,939.3)
89.2 (78.1-99.5)
20.9 (15.6-26.7)

Intrahepatic maximal tumor size, mm, median (range) 85 (65-110)
<100 19 (59.4)
100< 13 (40.6)
Intrahepatic tumor numbers
< 13 (40.6)
3< 19 (59.4)
Severe vascular invasion (sVp3/4 or sVv3)
Yes 15 (46.9)
No 17 (53.1)

NO, no regional lymph node metastasis; N1, regional lymph node metastasis; M0, no
distant metastasis; M1, distant metastasis; TNM, tumor-node-metastasis; ICGR15, indo-
cyanine green retention rate at 15 min; HBs-Ag, hepatitis B surface antigen; HCV, hepa-
titis C virus; AFP, alpha-fetoprotein; PIVKAII, protein induced by vitamin K absence or
antagonist II; sVp3/4, surgical first branch or main portal vein tumor thrombus; sVv3,
surgical inferior vena cava tumor thrombus. * American Joint Committee on Cancer tu-
mor-node-metastasis, 7th edition.

Statistical Analysis

The OS rates were calculated using the Kaplan-Meier method.
The statistical significance of differences in the OS rate was exam-
ined using the log-rank test for univariate analysis. p values <0.050
were statistically significant, and variables with p values <0.100
were then entered into a multivariate analysis using the Cox pro-
portional hazards model. Data with a normal distribution were
reported as mean (standard deviation). Variables not fitting the
normal distribution were presented as median (range). Continu-
ous variables were compared by using Student’s ¢ test if normally
distributed; otherwise, the Mann-Whitney U test was used. Cate-
gorical variables were compared by using the x? test. Statistical
analyses were performed using the JMP 14 statistical package (SAS
Institute, Cary, NC, USA).

Prognosis of HCC with Extrahepatic
Metastases

Results

Baseline Characteristics

Patient demographics and tumor features of all the 32
patients are summarized in Table 1. Of the 32 patients, 14
had lymph node metastasis only, 16 had distant metasta-
sis only, and 2 had both lymph node and distant metasta-
ses during preoperative diagnosis (stage IVa: 14, stage
IVb: 18). Twenty-eight patients had Child-Pugh grade A
disease, whereas the remaining 4 patients had grade B dis-
ease. The median total bilirubin score was 0.75 (range,
0.6-1.01), and the platelet count was 20.9 (range, 15.6-
26.7). According to preoperative diagnosis, 19 had tu-
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Fig. 1. a OS of all 32 patients. b OS according to the tumor-node-metastasis stage. OS, overall survival.
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Fig. 2. a OS according to the intrahepatic tumor number. b OS according to the intrahepatic maximal tumor size. OS, overall survival.

mors with a maximal tumor size <100 mm, whereas the
remaining 13 had tumors with a maximal tumor size
>100 mm. Thirteen patients had <2 intrahepatic tumors,
and the remaining 19 had >3 tumors. Fifteen patients
(46.9%) had severe vascular invasion of more than Vp3/4
(tumor thrombus in the first branch or the main trunk)
and/or Vv3 (tumor thrombus in the inferior vena cava).
The median follow-up time of all patients was 10.9
months, ranging from 1.3 to 110.4 months.

Prognostic Factors for OS Rates
The OS rate of all 32 patients is shown in Figure 1la.
The 3-year OS rate was 17.9%, and the median survival
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time (MST) was 11.8 months. The OS rates according to
the TNM stage are shown in Figure 1b. There was no sig-
nificant difference in the OS rates between patients with
stage IVa tumors and those with stage IVb tumors (p =
0.3687). Table 2 shows the clinical and histopathological
characteristics of all the patients. Univariate analysis re-
vealed that intrahepatic maximal tumor size, intrahepatic
tumor number, and residual tumors in the liver after hep-
atectomy were significant factors influencing OS (p <
0.05). Multivariate analyses revealed that the indepen-
dent risk factors for OS were intrahepatic maximal tumor
size and intrahepatic tumor number (p < 0.05; Table 2).
The OS rate of all 32 patients according to intrahepatic
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Table 2. Univariate and multivariate analysis of prognostic factors for OS

Factor Patients, = Median survival OSrateat  Univariate = Multivariate
n (%) time, months 3years,%  pvalue p value (HR, 95% CI)
Age, years 0.0516 0.4362 (1.466, 0.556-3.872)
<60 14 (43.8) 103 10.7
<60 18 (56.2) 19.3 25.0
HBs-Ag infection 0.5770
Positive 14 (43.8) 10.5 13.4
Negative 18 (56.2) 12.1 21.2
HCYV infection 0.5360
Positive 9(28.1) 19.3 31.3
Negative 23(719) 11.8 14.0
TNM classification® 0.3687
Stage IVa 14 (43.8) 19.3 11.3
Stage IVb 18 (56.2) 10.2 22.4
Child-Pugh classification 0.3919
A5 22 (68.8) 12.1 10.1
A6 and B 10 (31.2) 10.4 46.7
Serum AFP, ng/mL 0.4562
<100 13 (40.6) 16.6 16.8
100< 19 (59.4) 8.6 19.3
Serum PIVKAII, mAU/mL 0.2263
<2,000 14 (43.8) 16.6 21.0
2,000< 18 (56.2) 10.2 14.4
Intrahepatic maximal tumor size, mm 0.0433 0.0461 (2.773, 1.018-7.980)
<100 19 (59.4) 19.3 26.7
100< 13 (40.6) 10.4 8.7
Intrahepatic tumor number 0.0001 0.0017 (6.665, 2.0475-23.2530)
<2 13 (40.6) 34.2 41.0
3< 19 (59.4) 7.4 0
Severe vascular invasion (sVp3/4 or sVv3) 0.4098
Yes 15 (46.9) 10.4 14.3
No 17(53.1) 122 21.1
Pathological grade 0.6990
Moderate 20 (62.5) 12.1 24.2
Poorly 12 (37.5) 11.3 9.3
Residual tumors in the liver after 0.0017 0.8721 (1.093, 0.3726-3.3519)
hepatectomy
Yes, R (+) 12 (37.5) 8.6 0
No, R (-) 20 (62.5) 19.3 29

OS, overall survival; HR, hazard ratio; 95% CI, 95% confidence interval; HBs-Ag, hepatitis B surface antigen; HCV, hepatitis C virus;
TNM, tumor-node-metastasis; AFP, alpha-fetoprotein; PIVKATII, protein induced by vitamin K absence or antagonist II; sVp3/4, surgi-
cal first branch or main portal vein tumor thrombus; sVv3, surgical inferior vena cava tumor thrombus. * American Joint Committee

on Cancer tumor-node-metastasis, 7th edition.

tumor number is shown in Figure 2a. The OS rate of pa-
tients with <2 intrahepatic tumors was significantly better
than that of patients with >3 tumors (p < 0.0001). Limited
subgroup analyses of patients with stage IVa tumors and
those with stage IVb tumors showed the same outcomes
that the OS rates of patients with <2 intrahepatic tumors
were significantly better than those of patients with >3
intrahepatic tumors (data not shown). The MST of pa-

Prognosis of HCC with Extrahepatic
Metastases

tients with lymph node and/or distant metastases with <2
intrahepatic tumors was 34.2 months, whereas it was 7.4
months for patients with >3 intrahepatic tumors, with a
significant difference. The 3-year OS rates of patients
with <2 intrahepatic tumors was 41.0% (Fig. 2a).

The OS rates of all the 32 patients according to the in-
trahepatic maximal tumor size are shown in Figure 2b.
The MST of patients with lymph node and/or distant me-
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Table 3. Clinical details of 16 patients with LN metastases

Age, Child-Pugh Intrahepatic Maximal tumor Residual tumor in Features of LN Treatment for ~ Status survival
sex grade tumor numbers size, mm liver after Hx? metastases LN metastases time, months
45, M A (5) 1 40 R(-) Hilar, solitary Resection Dead, 12.2
63, M B(7) 1 107 R(-) Hilar, solitary Resection Alive, 28.6
73, F B (8) 1 70 R(-) Hilar, multiple Resection Alive, 109.6
63, M A (5) 2 30 R(-) Para aorta, solitary ~ Resection Dead, 34.2
73, M A (5) 2 60 R(-) Hilar, solitary Resection Dead, 19.3
77, M A (5) 2 100 R(+) Hilar, multiple Resection Dead, 16.8
56, M A (5) 3 72 R(+) Hilar, solitary Resection Dead, 24.8
63, M A (5) 4 14 R(-) Hilar, solitary Resection Dead, 11.8
69, M B (7) 4 70 R(-) Many, multiple Resection Dead, 4.1

60, M A (5) 6 57 R(-) Hilar, solitary Resection Dead, 33.9
58, M A (5) 8 110 R(+) Hilar, multiple None Dead, 10.5
49, M A (5) >10 110 R(-) Hilar, solitary Resection Dead, 5.5

63, M B(7) >10 100 R(+) Hilar, multiple None Dead, 1.4

72, M A (5) >10 52 R(-) Hilar, multiple Resection Alive, 1.3

73, M A (5) >10 70 R (+) Para aorta, solitary ~ Resection Dead, 1.4

80, M A (6) >10 185 R (+) Hilar, solitary Resection Dead, 6.2

Hx, hepatectomy; LN, lymph node.
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Fig. 3. OS according to the tumor status including intrahepatic tu-
mor number and intrahepatic maximal tumor size. OS, overall sur-
vival.

tastasis with intrahepatic maximal tumor size <100 mm
was 19.3 months, whereas it was 10.4 months for those
with tumor size 2100 mm (p = 0.0433). The 3-year OS rate
of patients with intrahepatic maximal tumor size <100
mm was 26.7% (Fig. 2b).

A total of 9 patients had <2 intrahepatic tumors that
were <100 mm considering the intrahepatic maximal tu-
mor size. The MST of this patient population (n = 9) was
39.0 months, and the 3-year and 5-year OS rates were 51.9
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and 25.9%, respectively (Fig. 3). Significantly better OS
was observed for this patient population. Other patient
and tumor factors, including viral infection status, TNM
classification, Child-Pugh classification, serum AFP and
PIVKAII level, vascular invasion, and pathological grade,
had no influence on survival (Table 2).

Outcomes with Lymph Node Metastasis

Table 3 summarizes the details of the 16 patients with
lymph node metastasis. Two patients had distant metas-
tasis simultaneously; 14 patients were preoperatively di-
agnosed with stage IVa tumors, whereas 2 had stage IVb
tumors. Among the 16 patients, 14 underwent lymph
node dissection simultaneously with hepatectomy. Of the
14 patients, 11 were diagnosed with confirmed patholog-
ical lymph node metastasis of HCC, 2 were diagnosed
with no malignancy, and pathological diagnosis was not
performed for the remaining 1 patient. Of the 16 patients,
10 had solitary lymph node metastasis and the remaining
6 had multiple lymph node metastasis. The lymph node
metastases were in the hilar region in 13 patients, in the
para-aortic region in 2, and at multiple regions in 1. On
preoperative diagnosis, 6 patients had <2 intrahepatic tu-
mors, whereas the remaining 10 had >3 intrahepatic tu-
mors. Six patients had apparent residual tumors within
the liver after hepatectomy, whereas the remaining 10 un-
derwent hepatectomy without apparent intrahepatic re-
sidual tumors. Of the 6 patients with residual tumors
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Table 4. Clinical details of 18 patients with distant metastases

Age, Child-Pugh Intrahepatic tumor Maximal tumor Residual tumorin Location of distant Treatment for distant  Status survival
sex grade numbers size, mm liver after Hx? metastases metastases time, months
55,M A(5) 1 70 R(-) Lung, multiple Sorafenib Dead, 10.2
47,M A (5) 1 100 R(-) Bone, solitary Radiation Dead, 12.1
64,M A5 1 140 R(-) Lung, solitary None Dead, 32.8
64, M A (6) 1 60 R(-) Lung, multiple Sorafenib Dead, 45.8
80,M A(5) 1 93 R(-) Bone, solitary Radiation Dead, 110.4
50,M  A(6) 2 86 R(-) Lung, multiple Sorafenib Dead, 12.9
37,F A (5) 2 76 R(-) Peritoneum, multiple  Resection, sorafenib Dead, 39.0
52,M A(5) 3 63 R(-) Lung, solitary Sorafenib Dead, 6.7
79 M A(5) 6 60 R(-) Bone, multiple None Dead, 6.1
49,M  A(5) >10 130 R(+) Lung, solitary None Dead, 1.4
73, M A(5) >10 70 R(+) Bone, multiple None Dead, 1.4
63, M A(6) >10 200 R(+) Lung, multiple None Dead, 3.0
49, M  A(5) >10 110 R(-) Many, multiple Sorafenib Dead, 5.5
49,M  A(5) >10 90 R(+) Adrenal grand, solitary Resection Dead, 6.7
37, M B(7) >10 220 R(-) Lung, solitary Sorafenib Dead, 7.4
42,M A5 >10 176 R(+) Peritoneum, solitary ~ Resection Dead, 8.6
54,M  A(6) >10 200 R(+) Lung, multiple None Dead, 10.4
65,M  A(5) >10 74 R+) Bone, solitary Radiation Dead, 11.3

Hx, hepatectomy.

within the liver, 1 received PIHP, 4 underwent TACE,
and the remaining 1 patient did not receive further treat-
ments.

All 6 patients with <2 intrahepatic tumors survived for
>1 year. In addition, 3 of the 6 patients had severe vascu-
lar invasion (pathological Vp3/4 or Vv3).

Outcomes with Distant Metastasis

Table 4 summarizes the details of 18 patients with dis-
tant metastasis (stage IVb). The median age was 53 years
(range, 48-64 years), and 17 patients (94.4%) were men.
The median score of the indocyanine green retention rate
at 15 min was 8.0% (range, 5.8-13.0%); 17 patients
(94.4%) had Child-Pugh grade A disease, whereas 1
(5.6%) had grade B disease. On preoperative diagnosis,
the median intrahepatic maximal tumor size was 92 mm
(range, 70-136 mm); 7 patients (38.9%) had <2 intrahe-
patic tumors, whereas the remaining 11 patients had >3
intrahepatic tumors. Hepatectomy without any apparent
residual intrahepatic tumors was performed in 11 pa-
tients, whereas the remaining 7 patients underwent hepa-
tectomy with apparent residual tumors in the liver. Of the
7 patients with residual tumors within the liver, 3 received
PIHP, 1 underwent TACE, and the remaining 3 patients
did not receive further treatments. The location of distant
metastasis was the lungs in 9 patients, bones in 5, perito-

Prognosis of HCC with Extrahepatic
Metastases

neum in 2, adrenal grand in 1, and multiple regions in 1.
Resection of the distant metastasis was performed in 3
patients (2 had peritoneal metastasis and 1 had adrenal
grand metastasis). For treating distant metastases, 7 pa-
tients received sorafenib treatment after hepatectomy, 3
underwent radiation therapy, and 6 did not receive addi-
tional treatment. Two patients died <3 months after hep-
atectomy. Of the 7 patients who had <2 intrahepatic tu-
mors, 6 survived more than 1 year. Meanwhile, all 11 pa-
tients who had >3 intrahepatic tumors died within 1 year.

Discussion

Despite recent advances in diagnostic techniques and
therapeutic procedures, the prognosis for HCC patients
with extrahepatic metastases remains poor, with a medi-
an survival of <4 months without treatment [9]. HCC
with lymph node or distant metastasis is considered to be
afar-advanced tumor stage, and chemotherapy is the only
recommended treatment option based on several guide-
lines; surgical indications have rarely been discussed [9,
10]. The procedure for detecting metastasis at the time of
diagnosis has not been standardized, and very little is
known about the prognostic effect of metastasis on HCC
patients, as independent reports have shown that the
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cause of death in HCC patients with metastasis was main-
ly intrahepatic tumors or liver failure [19, 20]. Therefore,
local control of intrahepatic tumors might have a sub-
stantial impact on HCC patients with metastasis.

The present study demonstrated the clinical relevance
of hepatectomy for HCC with lymph node and/or distant
metastases, when the patient had <2 intrahepatic tumors.
The MST of HCC patients with lymph node and/or dis-
tant metastases with <2 intrahepatic tumors was 34.2
months, and the 3-year OS rate was 41.0%. The sub-anal-
yses of those with lymph node (stage IVa) or distant me-
tastasis (stage IVb) showed similar outcomes, suggesting
that this patient population can be considered for hepa-
tectomy. Among HCC patients with lymph node or dis-
tant metastasis with <2 intrahepatic tumors, all patients,
except 1, survived more than 1 year. In contrast, all pa-
tients with >3 intrahepatic tumors died within 1 year.

Intrahepatic maximal tumor size was also an impor-
tant factor for OS (Table 2; Fig. 2b). The MST of the pa-
tients with intrahepatic maximal tumor size <100 mm
was significantly better than that of patients with intrahe-
patic maximal tumor size >100 mm (19.3 vs. 10.4 months).
Accordingly, the MST of 9 patients with intrahepatic
maximal tumor size <100 mm and <2 intrahepatic tu-
mors was 39.0 months, and the 3- and 5-year OS rates
were 51.9 and 25.9%, respectively. This patient popula-
tion had significantly better OS; hence, hepatectomy can
be considered an acceptable treatment.

Sorafenib has been the only recommended treatment
option, and more recently, a novel multikinase inhibitor,
lenvatinib, was validated to treat patients with advanced
HCC with lymph node and/or distant metastases [21].
The REFLECT trail, a randomized control trial that indi-
cated the non-inferiority of lenvatinib over sorafenib,
demonstrated that the proportion of fatal adverse events
associated with these systemic therapies was around 2%
and that the proportion of serious treatment-related ad-
verse events was around 10-18% [21]. In the present
study, 3 patients (9.3%) died after <3 months; thus, the
serious complications regarding the treatments seemed
higher for patients undergoing hepatectomy than for
those treated with systemic therapy. Considering the in-
vasiveness of surgical intervention, this was quite obvi-
ous. Regarding the long-term outcome, the reported MST
after treatment with these multikinase inhibitors was 10—
14 months [10, 21], and the MST of all patients in the
present study was 11.8 months. However, owing to the
heterogeneity of patient backgrounds, our results cannot
be directly compared with these data. In addition, in our
study, of the 32 patients, 15 (46.9%) had severe vascular
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invasion (Vp3-4 and/or Vv3). Such cases were consid-
ered oncologic emergencies, but few other institutes con-
sider the surgical indication for these patients when they
have lymph node and/or distant metastasis because of the
expected extremely poor prognosis. However, hepatec-
tomy may have a substantial survival impact even for pa-
tients with severe vascular invasion. Meanwhile, 3 pa-
tients died <3 months after hepatectomy, and the aggres-
sive strategy may have shortened the patients’ survival.
After surgical intervention, deteriorated liver function
[22] and a weakened immune system [23, 24] are signifi-
cant risk factors for worse survival. All 3 patients who
died had >10 intrahepatic tumors; hence, the indications
for hepatectomy must be cautiously determined.

Although there is no definitive conclusion regarding
the surgical indications for HCC with lymph node and/
or distant metastases, some patients do have a survival
benefit by controlling intrahepatic HCC. Although all in-
trahepatic tumors can be controlled by hepatectomy,
hepatectomy is not recommended for HCC patients with
>3 intrahepatic tumors and/or intrahepatic maximal tu-
mor size >100 mm. Meanwhile, an aggressive surgical ap-
proach may be justified for HCC patients with <2 intra-
hepatic tumors and intrahepatic maximal tumor size
<100 mm, irrespective of the extent of vascular invasion.

In conclusion, the results of the present study provide
information about the surgical indications for HCC pa-
tients with lymph node and/or distant metastases. Al-
though a well-designed, randomized controlled trial with
a large sample size would be preferred, our findings have
substantial impact for HCC patients with extrahepatic
metastases, considering the difficulty in designing such a
study owing to the heterogeneity in the patient popula-
tion.
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