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Abstract

AIM: To assess the clinical features and prognosis of
151 patients with extrahepatic metastases from primary
hepatocellular carcinoma (HCC), and describe the
treatment strategy for such patients.

METHODS: After the diagnosis of HCC, all 995
consecutive HCC patients were followed up at regular
intervals and 151 (15.2%) patients were found to
have extrahepatic metastases at the initial diagnosis
of primary HCC or developed such tumors during the
follow-up period. We assessed their clinical features,
prognosis, and treatment strategies.

RESULTS: The most frequent site of extrahepatic
metastases was the lungs (47%), followed by lymph
nodes (45%), bones (37%), and adrenal glands (12%).
The cumulative survival rates after the initial diagnosis
of extrahepatic metastases at 6, 12, 24, and 36 mo were
44.1%, 21.7%, 14.2%, 7.1%, respectively. The median
survival time was 4.9 mo (range, 0-37 mo). Fourteen
patients (11%) died of extrahepatic HCC, others died of
primary HCC or liver failure.

CONCLUSION: The prognosis of HCC patients with
extrahepatic metastases is poor. With regard to the
cause of death, many patients would die of intrahepatic
HCC and few of extrahepatic metastases. Although
most of HCC patients with extrahepatic metastases
should undergo treatment for the primary HCC mainly,
treatment of extrahepatic metastases in selected HCC
patients who have good hepatic reserve, intrahepatic
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tumor stage (T0-T2), and are free of portal venous
invasion may improve survival.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is a highly malignant
tumor with frequent intrahepatic metastasis. The
prognosis of HCC patients has improved because of
progress in therapeutic procedures, such as surgical
resection, radiofrequency ablation (RFA), percutaneous
ethanol injection (PEI), and transcatheter arterial
chemoembolization (TACE)"”. Moreover, progress in
diagnostic modalities, such as ultrasonography (US),
computed tomography (CT), magnetic resonance imaging
(MRI), and digital subtraction angiography (AG) has led to
a better detection of patients with early and small HCC or
asymptomatic extrahepatic metastases.

The above improvements in survival and diagnostic
modalities have resulted in increased detection of
extrahepatic metastases from primary HCC and further
increases are anticipated in the future. Several groups have
investigated extrahepatic metastases from HCC, but many
of such cases were in autopsy cases, in a small number
of cases or case reportsws]. At present, the prognosis of
patients with extrahepatic metastases from primary HCC
is poor“()’ﬁ]. In this regard, there is only little information
about the causes of death of such patientsw, and there is
no consensus on the treatment strategy for extrahepatic
metastases from HCC. For example, what treatment
strategy should be used to treat intrahepatic HCC or
extrahepatic metastases? Among patients with extrahepatic
metastases from primary HCC, which patients should
be treated? To our knowledge, there are no reports that
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deal directly with these questions. In this relatively large
study, we retrospectively assessed the clinical features and
prognosis of 151 patients with extrahepatic metastases
from primary HCCs, and described the treatment strategy
for such patients.

MATERIALS AND METHODS

Patients
From June 1990 to December 2005, 995 consecutive
patients with HCC were admitted to our hospital. Among
these patients, 880 were initially diagnosed with HCC
in our hospital while the others were treated previously
for HCC in other hospitals. Extrahepatic metastases
from primary HCC were detected in 151 (15.2%) of 995
patients. None of the patients was treated for extrahepatic
metastases. All the 151 HCC patients with extrahepatic
metastases (117 men and 34 women, median age: 64 years,
range: 21-82 years) were enrolled in the present study.
Table 1 summarizes the clinical profile of the 151
patients at the initial diagnosis of extrahepatic metastases.
These 151 patients were divided into groups A and B.
Group A was consisted of 68 patients presented with
extrahepatic metastases together with primary HCC at
the initial diagnosis of HCC, group B was composed
of 83 patients who received treatment for intrahepatic
HCC, and developed extrahepatic metastases during the
follow-up period. Among them, 37 (25%) patients were
treated previously for primary HCC in other hospitals, 90
patients were of performance status (PS) of 0, 43 patients
of 1, 9 patients of 2, 6 patients of 3, and 3 patients of
4" The etiology of the background liver disease was
hepatitis B virus (HBV) in 33 patients, hepatitis C virus
(HCV) in 89 patients, HBV and HCV in 5 patients,
and non-B non-C in 24 patients. The hepatic reserve
was Child-Pugh grade A in 88 patients, grade B in 48
patients, and grade C in 15 patients. We evaluated the
primary tumor stage according to the Liver Cancer Study
Group of Japan criteria®”, based on the following three
conditions (T factor): solitary, < 2 cm in diameter, and
no vessel invasion. T1 was defined as fulfilling the three
conditions, T2 as fulfilling two of the three conditions,
T3 as fulfilling one of the three conditions, T4 as fulfilling
none of the three conditions. The primary HCC tumor
stage at the first diagnosis of extrahepatic metastases
was TO (no intrahepatic HCC) in 11 (7%) patients, T1 in
4 (3%) patients, T2 in 13 (9%) patients, T3 in 43 (28%)
patients, and T4 in 80 (53%) patients. Twenty seven of 28
patients with intrahepatic tumor stage TO-T2 were treated
previously for intrahepatic HCC. The median size of the
main intrahepatic primary tumor was 48 mm (range, 0-160
mm). Intrahepatic tumor morphology was nodular type in
83 (55%) patients, non-nodular type in 57 (38%) patients,
and no intrahepatic HCC in 11 (7%) patients. Table 1 lists
the sites of extrahepatic metastases at enrollment. Among
the 151 patients with extrahepatic metastases, the sites
of metastases were the lungs in 63 patients, lymph nodes
in 60 patients, bones in 51 patients, adrenal glands in 16
patients and other locations (e.g., peritoneum, pancreas
and nasal passages). In some patients, two or more distant
metastatic tumors were found in one or more otgans.

Age (yr) 64 (21-82)
Sex (male/female) 117/34
Etiology (HBV/HCV/HBV + HCV/others) 33/89/5/24
PS (0/1/2/3/4) 90/43/9/6/3
Intrahepatic tumor stage (T0/1/2/3/4) 11/4/13/43/80
Intrahepatic main tumor size (mm) 48 (0-160)
Intrahepatic tumor volume (< 50%/ = 50%) 103/48
Intrahepatic tumor morphology 83/57/11
(nodular type/non nodular type/no intrahepatic HCC)
Grade of portal vein invasion (Vp 0/1/2/3/4) 74/0/26/28/23
Child-Pugh grade (A/B/C) 88/48/15
AFP (ng/mL) 741.8 (< 5-861600)
DCP (mAU/mL) 1300 (< 10-391400)
Site of extrahepatic metastases, 1 (%)

Lung 63 (42)

Lymph nodes 60 (40)

Bone 51 (34)

Adrenal 16 (11)

Peritoneum 1(0.7)

Pancreas 1(0.7)

Nasal passages 1(0.7)

Data are expressed as medians and ranges unless indicated otherwise. HBV:
hepatitis B virus; HCV: hepatitis C virus; PS: Eastern Cooperative Oncology
Group performance status; T0: no intrahepatic HCC; Portal invasion assessed
Vpl: tumor thrombus in a third or more of the peripheral branches; Vp2: in
the second branch; Vp3: in the first branch; Vp4: in the trunk; AFP: alpha-
fetoprotein; DCP: Des-y-carboxy prothrombin.

Hepatocellular carcinoma

A definitive diagnosis of HCC was based on the
finding of typical hypervascular radiological features
or histopathological examination of needle biopsy
specimen. HCC was also assessed by US, CT, and/or AG.
Furthermore, CT was obtained during arterial portography
and computerized tomographic hepatic arteriography.
Further assessment of HCC was conducted by measuring
a-fetoprotein (AFP) and des-y-carboxy prothrombin
(DCP).

Extrahepatic metastases were diagnosed by CT, MRI,
bone scintigraphy, X-ray, and/ot positron emission
tomography (PET) with "*F-fluorodeoxyglucose (FDG),
or diagnosed by histopathological examination of
surgically resected specimen or biopsy. When we suspected
extrahepatic metastases with HCC, we always ruled out
other malignancies (such as gastric cancer, colon cancer
and lung cancer) by several imaging modalities, serological
tumor markers and/or pathological examination.

Follow- up

All the 151 HCC patients with extrahepatic metastases
were followed up during the observation period and no
one was lost to follow-up. The median follow-up period
was 4.9 mo (range, 1-37 mo). After the diagnosis of
HCC, all patients were screened at regular intervals for
the development of intra/extra hepatic metastases by
clinical examination, AFP, DCP, and/or various imaging
modalities. Serological tumor markers were measured once
every month. US, CT or MRI was performed once every
three to six months.
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Statistical analysis and ethical considerations

Differences between groups were examined for statistical
significance using the Mann-Whitney test (U-test) and
X2 test where appropriate. Cumulative survival rate was
assessed by the Kaplan-Meier life-table method and
the differences were evaluated by the log rank test. The
following 15 potential predictors were assessed in this
study: PS (0 »s 1-4), age (< 65 vs > 65 years), sex (M »s
F), Child-Pugh stage (A »s B, C), intrahepatic tumor stage
(TO-T2 »s T3, T4), main intrahepatic tumor size (< 50
ps > 50 mm), intrahepatic tumor volume (< 50% »s >
50%), intrahepatic tumor morphology (nodular type vs
non nodular type), portal venous invasion (Vp 0-2 »s >
Vp 3, 4), AFP (< 400 ng/mL »s > 400 ng/mL), DCP (<
1000 mAU/mL »s > 1000 mAU/mL), site of extrahepatic
metastases (lung »s others, bone »s others, only lymph
node #s others), and treatment for extrahepatic metastases
(performed »s not performed). All factors that were at
least marginally associated with the survival after diagnosis
of extrahepatic metastases (P < 0.05) were entered into a
multivariate analysis. The hazard ratio and 95% confidence
interval (95% CI) were calculated to assess the relative risk
confidence. All analyses described above were performed
using the SPSS program (version 11.0, SPSS Inc., Chicago,
1L).

The study protocol was approved by the Human Ethics
Review Committee of Graduate School of Biomedical
Sciences, Hiroshima University and a signed consent form
was obtained from each patient.

RESULTS

Site of extrahepatic metastases

Table 2 lists the sites of extrahepatic metastases identified
throughout the follow-up period. The most frequent site
of metastases that were identified throughout the follow-
up period was the lung (» = 71 patients, 47%), followed
by lymph nodes (# = 68 patients, 45%), bone (# = 56
patients, 37%), and adrenal glands (» = 18 patients, 12%).
Brain metastases were identified in 2 (1%) patients. One
(0.7%) patient each had metastases in the peritoneum,
pancreas, nasal passages, muscle, skin, diaphragm, and
colon. Autopsy was performed in 14 cases with metastases.
Despite the detection of extrahepatic metastases in
these 14 patients before autopsy, additional extrahepatic
metastases were detected on postmortem examination
(lymph nodes, diaphragm, and colon). At the first diagnosis
of extrahepatic metastases, 109 (72%) patients had single-
organ metastases, while the others had multiple organ
metastases.

Among the 71 patients with lung metastases, 23
patients had bilateral lung metastases, 14 had additional
extrapulmonary site of metastatic disease. The size of
pulmonary nodules ranged from 9 to 30 mm at initial
diagnosis of extrahepatic HCC. Few patients had
symptoms (cough, dyspnea, and pleural effusion) related to
lung metastases, and 8 patients who had severe symptoms
died subsequently of respiratory failure. The median
survival period of these 8 patients was 4.3 mo (range,
2.5-14.4 mo).
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Site Patients (# = 151), n (%)
Lung 71 (47)

Lymph nodes 68 (45)

Bone 56 (37)

Adrenal 18 (12)

Brain 2(1)

Peritoneum 1(0.7)

Pancreas 1(0.7)

Nasal 1(0.7)

Muscle 1(0.7)

Skin 1(0.7)
Diaphragm 1(0.7)

Colon 1(0.7)

Among the 68 patients with lymph node metastases,
metastases were identified in 64 regional lymph nodes.
The most common site was in the paraaortic nodes
(31/64), followed by portohepatic nodes (21/64),
periceliac nodes (6/64) and peripancreatic nodes (6/64).
The majority of patients with regional lymph nodes
metastases were asymptomatic, but few regional lymph
nodes (portohepatic nodes) caused obstructive jaundice.
Distant nodal metastases were found at 17 sites. The
most common site was the mediastinum nodes (10/17),
followed by subclavicular nodes (3/17), iliac nodes (2/17),
cardiophrenic node (1/17), and retrocrural node (1/17).
All distant lymph node metastases were not associated
with clinical symptoms in this study.

Fifteen of 56 patients with bone metastases had
multiple bone metastases at the initial diagnosis of bone
metastases. The total number of bone metastatic sites
was 88. The most frequent site was the vertebra (63/88;
cervical vertebrae = 9, thoracic vertebrae = 38, and
lumbar vertebrae = 16), followed by the ribs (8/88). Bone
metastases were diagnosed by CT, MRI, bone scintigraphy,
and/or PET with FDG.

Of the 18 patients with adrenal gland metastases, 13
had right adrenal gland metastases, 4 had left adrenal gland
metastases and only one patient had bilateral metastases.
These metastases were not associated with symptoms.

Treatments of extrahepatic metastases

All patients with Child-Pugh grade other than C or
PS other than 2-4 were treated for intrahepatic HCC,
and many of them were continuously treated after the
diagnosis of extrahepatic metastases. On the other
hand, HCC patients with Child-Pugh grade C or PS of
2-4 received supportive care. Forty-nine (32%) of 151
patients were treated for extrahepatic metastases by
sutgical resection, TACE, systemic chemotherapy, and/ot
radiotherapy. The 49 patients had extrahepatic metastases
that were considered to worsen prognosis.

Surgical resection was performed in three (2%)
patients (with regional lymph node, adrenal gland and lung
metastases). The survival periods after surgical resection
of extrahepatic metastases were 7 mo (in patients with
lymph node metastases), 23 mo (in patients adrenal gland
metastases), and 37 mo (in patients with lung metastases).
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Figure 1 Survival rate of 151 HCC patients with extrahepatic metastases (A),
intrahepatic tumor stage (B) [solid line: T0-T2, dashed line: T3, T4 (log-rank test: P
< 0.001)], and after treatment of extrahepatic metastases (C) [solid line: treatment
group, dashed line: no treatment group (log-rank test: P < 0.001)].

These three were all alive without recurrence of
extrahepatic metastases during the observation petiod. In
cach of these 3 patients, hepatic reserve was Child-Pugh
stage A, no intrahepatic HCC was not detected, and PS
was 0.

TACE was performed in 8 (5%) patients (7 patients
with adrenal gland metastases, and one patient with
paraaortic lymph node metastases). Systemic chemotherapy
was used in 39 (26%) patients. Chemotherapy included
5-fluorouracil, carboplatin, cisplatin. Twenty-five of the
39 patients had lung metastases, 10 had lymph node
metastases, 2 had bone metastases, one had lung and
lymph node metastases, and one had lung, adrenal gland
and lymph node metastases.

Radiotherapy was performed in 36 (24%) patients.

Variable Hazard Ratio 95% CI P
PS (0 vs 1-4) 2.181 1.50-3.17 <0.001
Age (= 65 vs > 65 yr) 0.988 0.97-1.0 0.18
Sex (M vs F) 0.889 0.57-1.38 0.601
Child Pugh stage (A vs B, C) 2.323 1.73-3.12 < 0.001
Intrahepatic main tumor size 2321 1.52-3.54 <0.001
(= 50 vs > 50 mm)

Intrahepatic tumor volume 2V 1.71-3.72  <0.001
(= 50 vs >50%)

Intrahepatic tumor morphology 1.506 1.04-218  0.03

(nodular vs non nodular)

Vp (0-2vs 3, 4) 2.247 1.53-3.29 <0.001
AFP (< 400 vs > 400 ng/mL) 1.158 0.80-1.68  0.439
DCP (= 1000 vs > 1000 mAU/mL) 1.584 1.08-233  0.02

Treatment (performed vs not performed)’  2.385 1.51-3.77 <0.001
Site (lung vs others)” 1.065 074152  0.731
Site (bone vs others) 1.61 1.11-233  0.012
Site (only lymph node vs others) 1.133 0.74-1.74  0.567

'Treatments: various treatments for extrahepatic metastases (surgical
resection, TACE, systemic chemotherapy and/or radiotherapy); *Site: site of
extrahepatic metastases.

Curative therapy was performed in 10 patients (6 patients
with lymph node metastases and 4 patients with adrenal
gland metastases). Palliative therapy was performed in the
remaining 26 patients who had severe pain due to bone
metastases. Furthermore, 9 patients with painful bone
metastases were treated with RFA therapy combined with
cementoplasty”™. Nonsteroidal anti-inflammatory drugs or
opioids were used in patients with bone metastases due to
severe pain.

Survival data

The cumulative survival rates of the 151 HCC patients
with extrahepatic metastases after initial diagnosis of
extrahepatic metastases at 0, 12, 24, and 36 mo were
44.1%, 21.7%, 14.2%, and 7.1%, respectively (Figure 1A).
The median survival period was 4.9 mo (range, 1-37 mo).
Survival was compared among patients with intrahepatic
tumor stage T0-T2 and T3, T4 (Figure 1B). The rate
was significantly higher in the intrahepatic tumor stage
TO-T2 groups than in the T3, T4 groups (P < 0.001).
We investigated the determinants of survival after initial
diagnosis of extrahepatic metastases. Univariate analysis
identified the following 9 factors significantly influencing
survival: PS, 0 (P < 0.001); Child-Pugh grade, A (P <
0.001); intrahepatic main tumor size, < 50 mm (P < 0.001);
intrahepatic tumor volume, < 50% (P < 0.001); portal
venous invasion, Vp 0-2 (P < 0.001); use of treatment
for extrahepatic metastases (P < 0.001, Figure 1C);
bone metastasis (P = 0.012); DCP < 1000 mAU/mL (P
= 0.02); and nodular type intrahepatic tumor (P = 0.03)
(Table 3). Since the vatiables could be mutually correlated,
multivariate analysis was performed. The analysis
identified the following four variables as significant and
independent determinants of survival after initial diagnosis
of extrahepatic metastases: PS (P < 0.001), portal venous
invasion (P < 0.001), treatment of extrahepatic metastases

(P = 0.003), and Child-Pugh grade (P = 0.009) (Table 4).
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Variable Hazard ratio  95% CI P

PS (0 vs 1-4) 5.576 2.431-12.152 < 0.001
Vp (0-2vs 3, 4) 4792 2137-10.712 <0.001
Treatment (performed vs not performed) — 4.134 1.539-11.011  0.003
Child pugh stage (A vs B, C) 2.372 1.247-4.914 0.008

Causes of death

Twenty-five patients were still alive at the end of this study
while 126 patients died. Of the latter group, intrahepatic
tumor stages at the first diagnosis of extrahepatic
metastases were T0-2 in 17 patients and T3-4 in 109
patients. One hundred and twelve (89%) patients died of
intrahepatic HCC or liver failure. Fourteen (11%) patients
died of extrahepatic HCC (Table 5). Eight patients died
of respiratory failure due to lung metastases. Four patients
died of bone metastases-related disease. Two patients
died of obstructive jaundice due to portohepatic node
metastasis.

Of the 4 patients who died of bone metastases-related
disease, 3 died of intracranial hypertension due to skull
metastasis. Another patient died of vertebra metastasis-
related disease. He was 69-year old at first diagnosis of
bone metastases. He suffered from complete spinal cord
injury due to vertebral metastasis with gradual worsening
of PS. Finally, PS changed to 4 and the patient died of
aspiration-related pneumonia. The survival period after
first diagnosis of extrahepatic metastases was 11.5 mo.

Among the 14 patients who died of extrahepatic
HCC, 3 had chronic hepatitis, 7 had cirrthosis of Child-
Pugh grade A, 3 had cirrhosis of Child-Pugh grade B,
and 1 had cirrhosis of Child-Pugh grade C. All patients
who died of extrahepatic HCC with the exception of
that with Child-Pugh grade C had some hepatic reserve
until death. Intrahepatic tumor stage at first diagnosis
of extrahepatic metastases was TO (3 patients), T1 (4
patients), T2 (1 patient), T3 (5 patients), and T4 (1 patient).
All 8 patients with intrahepatic tumor stage T0-T2 were
treated previously for intrahepatic HCC. Eight of 17 (47%)
patients with intrahepatic tumor stage TO-T2 died of
extrahepatic metastases. On the other hand, 6 of 109 (6%)
patients with intrahepatic tumor stages T3 and T4 died
of extrahepatic metastases. The mortality rate of patients
with intrahepatic tumor stage TO-T2 was significantly

higher than that of patients with intrahepatic tumor stages
T3 and T4 (P = 0.001) (Table 06).

DISCUSSION

The prognosis of HCC patients with extrahepatic
metastases is unsatisfactory'™"”" and often not well
known", In the present study, we assessed the clinical
features and prognosis of 151 consecutive HCC
patients with extrahepatic metastases. The incidence of
extrahepatic metastases from HCC was 15.2%. The most
frequent metastatic sites were the lung, lymph nodes,
bone, and adrenal gland. The cumulative survival rates of
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Case Presentation Site Intrahepatic Sex Age Child-Pugh Etiology

HCC stage (yr) stage
1 R Lung T3 M 65 A HCV
2 R Lung T4 M 35 CH HBV
3 R Lung T3 M 56 A HBV
4 R Lung, T0 M 40 CH HBV
vertebra
5 R Lung, T1 M 69 A HBV
vertebra
6 R Lung, TO M 63 B HBV
LN
7 R Lung, TO M 50 A HBV
vertebra,
nasal
8 R Lung T3 M 73 A NBNC
9 I Skull T1 M 57 A HCV
10 I Skull T2 F 72 C HCV
11 I Skull T3 M 56 B HCV
12 A Vertebra T3 M 69 A HCV
13 (@] Lung, rib, T1 M 74 A HCV
LN
14 O Vertebra, T1 M 70 B HCV
LN

All patients with intrahepatic tumor stage T0-T2 were treated previously
for intrahepatic HCC. R: respiratory failure; CH: chronic hepatitis; LN:
lymph node; NBNC: no hepatitis B virus or hepatitis C virus; I: intracranial
hypertension symptom; A: aspiration-related pneumonia; O: obstructive
jaundice.

Intrahepatic HCC or
liver failure

53% (9/17)

94% (103/109)

Intrahepatic tumor stage Extrahepatic HCC

T0-2 (n = 17)
T3-4 (n =109)

47% (8/17)
6% (6/109)

the 151 patients after the initial diagnosis of extrahepatic
metastases at 6, 12, 24, and 36 mo were 44.1%, 21.7%,
14.2%, 7.1%, respectively. The median survival period
was 4.9 mo (range, 1-37 mo). The mortality rate due to
extrahepatic metastases from HCC was 11% (14/1206).

Extrahepatic metastases have been reported to occur
in 13.5%-42% of HCC patients™*!, In this study, the
prevalence of extrahepatic metastases was 15.2%. Though
we screened all HCC patients at regular intervals for intra/
extra hepatic metastases, not all patients received a full
metastatic follow up based on the use of several diagnostic
techniques. Since the majority of HCC patients with
extrahepatic metastases wetre asymptomatic, it is possible
to miss asymptomatic metastases such as those in the
lungs, distant lymph nodes, muscles and rectum.

Based on the initial diagnosis of intrahepatic HCC,
Natsuizaka e a/'” reported that patients with advanced
HCC develop extrahepatic metastases significantly more
frequently than those with less advanced HCC. At the
initial diagnosis of extrahepatic metastases, many HCC
patients with extrahepatic metastases have been reported
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to have advanced intrahepatic stage!' . In our study,

123 (81%) patients with extrahepatic metastases had
intrahepatic tumor stages T3 (28%) and T4 (53%), at the
initial diagnosis of extrahepatic metastases, suggesting that
HCC patients with advanced intrahepatic tumor stage (T3,
T4) are at risk of developong extrahepatic metastases, and
that such patients should be followed up carefully.

On the other hand, our study identified 28 (19%)
patients with early intrahepatic tumor stage (T0-T2) at
the initial diagnosis of extrahepatic HCC. Eight of the
17 (47%) patients later died of extrahepatic metastases.
With regard to previous treatment, 27 of 28 patients with
eatly intrahepatic tumor stage were treated previously
for intrahepatic HCC. Considering the possibility
of extrahepatic metastases, HCC patients with early
intrahepatic tumor stage should be followed up carefully,
particurally those who have been treated previously for
intrahepatic HCC. This also includes HCC patients who
have received complete resection or ablation.

In this study, the most frequent metastatic sites
were the lungs, lymph nodes, bones, and adrenal glands.
Other studies have reported similar findings'**). HCC is
thought to spread mainly »zz the hematogenous route, thus
causing intra/extra hepatic metastases. Most of HCCs are
hypervascular tumors. Moreover, HCC tends to invade
vessels, such as portal and hepatic veins. Therefore, HCC
could spread through the lung and systemic circulation
via the hepatic or portal vein. This could explain why the
lung is the most frequent site of metastases in HCC. Most
of HCC patients with lung metastases are asymptomatic.
To detect lung metastases from HCC, chest CT should be
performed at regular intervals during routine metastasis
follow-up.

Though there is no standard treatment for extrahepatic
metastases of primary HCC, several authors have reported
the use of various treatment modalities for extrahepatic
metastases” " P Some reports have described
successful treatment of extrahepatic metastases with no
or few intrahepatic HCC®"**, However, only few HCC
patients can undergo surgical resection of extrahepatic
metastases because of hepatic reserve or intraheatic tumor
stage. In this study, the prognosis of 3 patients after
surgical resection of extrahepatic metastases seemed good.
These 3 patients had good hepatic reserve, no intrahepatic
HCC (PS = 0) and no intra/extra hepatic HCC and are
expected to have good prognosis. The clinical features of
HCC patients with extrahepatic metastases varied widely.
All patients were not symptomatic and thus not necessary
to receive treatment of extrahepatic metastases. Thus,
treatment of extrahepatic metastases from primary HCC
must be performed catefully taking into consideration the
clinical features.

Multivariate analysis in our study identified PS, portal
venous invasion, treatment for extrahepatic metastases, and
Child-Pugh grade as important determinants of survival
after the initial diagnosis of extrahepatic metastases.
Ishii ez a/'” reported that brain metastases, number of
metastatic tumors and primary tumor status ate important
factors for survival. In our study, only two patients had
brain metastases. With regard to the number of metastatic
tumors, we might miss asymptomatic metastases. Thus,

[HCC with extrahepatic metastases|
[7

Hepatic reserve

i
| Child-Pugh grade A |
¥

v
(Child-Pugh grade B, C]

\Intra hepatic tumor stage\
L]

v
[To2] 73,4

i v
With out

Treatment for
extrahepatic metastases|

‘Treatment for intrahepatic HCC

Figure 2 Initial sites to be treated.

we did not include brain metastasis and number of
metastatic tumors in this multivariate analysis. Treatment
of extrahepatic metastases was an important determinant
of survival in our study. There might be selection bias
of patients treated for extrahepatic metastases because
many of them had good hepatic reserve. HCC patients
with poor hepatic reserve did not receive treatment for
extrahepatic metastases in this study. Regardless of such
bias, treatment of extrahepatic metastases might be
important for improvement of prognosis.

With regard to the cause of death, many HCC patients
with extrahepatic metastases died of intrahepatic HCC
ot liver failure and few (11%) died of extrahepatic HCC.
Of the 14 patients who died of extrahepatic metastases,
10 had good hepatic reserve and 8 had early intrahepatic
tumor stage, at the initial diagnosis of extrahepatic
metastases. Usually, HCC patients with good hepatic
reserve, no or few intrahepatic HCCs, and those without
portal venous invasion show relatively good prognosis.
According to the univariate analysis of HCC patients with
extrahepatic metastases, patients with early intrahepatic
tumor stage have a significantly better prognosis than
those with advanced intrahepatic tumor stage. In our
study, the mortality rate due to extrahepatic metastases
with early intrahepatic tumor stage was significantly
higher than that due to those with advanced intrahepatic
tumor stage. This might be explained by the differences
in survival periods between these intrahepatic tumor stage
groups. Extrahepatic metastases with early intrahepatic
tumor stage can spread during the relatively long survival
period, and few patients die of extrahepatic metastases.
Extrahepatic metastasis with early intrahepatic tumor
stage is a very important cause of death of HCC patients.
Successful treatment of extrahepatic metastases in HCC
patients with eatly intrahepatic tumor stage might improve
the prognosis.

In conclusion, the majority of HCC patients with
extrahepatic metastases should undergo treatment for
intrahepatic HCC. Selected HCC patients with critical
extrahepatic metastases could undergo treatment for
extrahepatic metastases. However, these selected patients
must have good hepatic reserve, intrahepatic tumor stage:
TO0-T2, and are free of portal venous invasion (Figure 2).
The important sites of critical metastases from primary
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HCC are the lungs, bones and the portohepatic node.
Further studies are needed for the improvement of the
prognosis of HCC patients with extrahepatic metastases.
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