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LEARNING OBJECTIVES

After completing this course, the reader will be able to:

1. Identify clinicopathologic parameters associated with development of brain metastasis to help stratify advanced
HCC patients for appropriate care.

2. Describe the potential benefits of aggressive surgical intervention in selected advanced HCC patients with brain
metastases.

This article is available for continuing medical education credit at CME.TheOncologist.com.CMECME

ABSTRACT

Aim. Brain metastasis was regarded, until recently, as a
rare and late-stage event in patients with hepatocellular

carcinoma (HCC). With the prolongation of survival in
patients with advanced HCC by molecular targeted
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agents, this may have changed. We aimed to examine
whether or not the incidence of brain metastasis in these
patients has increased.

Methods. Between June 2005 and May 2009, 158 ad-
vanced HCC patients in total with either metastatic or lo-
cally advanced disease untreatable by locoregional
therapies were enrolled in clinical trials of first-line anti-
angiogenic therapies. The clinicopathologic features and
survival times of those who developed brain metastasis
were analyzed.

Results. Eleven (7%) of 158 advanced HCC patients,
with a median follow-up of 26.6 months, were diag-
nosed with brain metastasis as a result of compatible
symptoms, confirmed by brain imaging. All 11 pa-

tients had extrahepatic metastasis upon enrollment,
and 10 of them had lung metastasis. The median time
to brain metastasis was 9.6 months (range, 0.6 –19.6
months). The median overall survival (OS) time after
diagnosis of brain metastasis was 4.6 months (range,
0.7–12.6 months). Four patients received brain tu-
mor excision, and their survival duration after brain
metastasis tended to be longer than that of those who
did not (median OS time, 6.1 months versus 3.1
months).

Conclusions. In the era of antiangiogenic targeted
therapy, the importance of brain metastasis for ad-
vanced HCC patients may have increased. The Oncolo-
gist 2011;16:82–86

INTRODUCTION

Brain metastasis occurring in patients with hepatocellular
carcinoma (HCC) was, until recently, considered to be a
rare event. Previously, long-term retrospective studies
spanning decades reported that 0.2%–2.2% of all HCC pa-
tients developed brain metastasis [1– 4]. These patients
were reported to have an extremely poor prognosis, with
median survival duration as short as 3–7 weeks [4 –7].
Thus, brain metastasis was believed to be a terminal event
that occurred late in the disease course of HCC.

Recently, the systemic therapy of HCC, especially in the
advanced stage untreatable by surgery or other locoregional
therapies, was revolutionized by molecular targeted ther-
apy. Sorafenib, a multikinase inhibitor with antiangiogenic
activity, was demonstrated to delay tumor progression and
improve the overall survival (OS) time of patients with ad-
vanced HCC in two large, placebo-controlled, randomized
phase III studies [8, 9]. Several other antiangiogenic agents
showed similar antitumor effects in patients with advanced
HCC [10].

With the prolongation of survival in patients with ad-
vanced HCC, it is likely that late complications (such as
brain metastasis), which used to be rare, will arise more fre-
quently. We thus retrospectively reviewed the medical
records of patients with advanced HCC who had been en-
rolled in clinical trials of antiangiogenic therapies at our
center. The data indicate that the incidence of brain metas-
tasis may be increasing in patients with advanced HCC in
the era of molecular targeted therapy.

PATIENTS AND METHODS

We reviewed the medical records of all advanced HCC pa-
tients who were enrolled in clinical trials for first-line sys-
temic therapy at National Taiwan University Hospital,
Taipei, Taiwan, between June 2005 and May 2009 [11–15].

These patients had metastatic or locally advanced HCC not
amenable to locoregional therapy. The clinical trials tested
the efficacy of various types of antiangiogenic targeted
therapy, including sorafenib, sorafenib plus tegafur/uracil,
sunitinib, bevacizumab plus capecitabine, bevacizumab
plus erlotinib, and thalidomide plus tegafur/uracil [11–15].
Brain imaging was not routinely performed unless the pa-
tient developed compatible symptoms. Cases of brain me-
tastasis detected by computed tomography or magnetic
resonance imaging were included in the current analysis.

The data collected included clinicopathologic charac-
teristics upon enrollment and upon detection of brain me-
tastasis, symptoms and signs of brain metastasis, treatment
methods, follow-up time, and treatment outcomes. The dif-
ference between groups with or without brain metastasis
was evaluated by �2 tests for nominal clinicopathologic
variables and by independent t-tests for continuous vari-
ables. Time to brain metastasis and survival time were es-
timated by Kaplan–Meier analysis. The survival of patients
with brain tumor excision was compared with that of pa-
tients without brain tumor excision by the log-rank test.
Two-sided p values �.05 were regarded as statistically sig-
nificant, and .05 �p-value �.10 was regarded as borderline
significant.

RESULTS

From June 2005 to May 2009, in total, 158 patients with ad-
vanced HCC were enrolled in clinical trials of various first-
line antiangiogenic therapies. Among them, 83 (53%)
patients had extrahepatic metastasis upon enrollment, and
the lung was the most common metastatic site (54 patients,
65%). With a median follow-up of 26.6 months, the median
progression-free survival (PFS) and OS times for all 158
patients were 3.7 months and 6.6 months, respectively.

Eleven (7%) patients (8 men, 3 women; median age, 57
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years; range, 32–68 years) developed brain metastasis 0.6–
19.6 months (median, 9.6 months) after enrollment. Their
clinical characteristics are listed in Table 1. Upon enroll-
ment, all 11 patients who later developed brain metastasis
had extrahepatic metastasis; 10 (91%) of them had lung me-
tastasis. Brain metastasis developed in four patients during
first-line treatment (including three patients treated with
sunitinib and one patient treated with thalidomide plus tega-
fur/uracil) and in another seven patients after their first-line
therapy had been stopped as a result of disease progression.
Because brain imaging was not routinely arranged, all pa-
tients had symptoms upon diagnosis of brain metastasis.
Symptoms were diverse, varying from motor dysfunction
and cognition deficits to consciousness disturbance. Three
patients had brain metastasis complicated with intracranial
hemorrhage. Of the five patients who developed an isolated
or limited number of metastatic lesions, four underwent
surgery plus whole-brain radiation therapy (WBRT) and
one underwent radiosurgery. Five patients received WBRT
only, and one patient received best supportive care because
of a poor general condition.

The median PFS and OS times of the 11 patients from
the time of enrollment in the trials were 5.8 months and 12.4
months, respectively. The median survival duration after
the development of brain metastasis was 4.6 months (95%
confidence interval [CI], 2.1–7.1 months) (Fig. 1A). Of the
four patients who survived �6 months after diagnosis of
brain metastasis, three had their brain tumors excised. Sur-
vival tended to be longer for those who underwent surgery

for brain metastasis than for those who did not (median OS
time, 6.1 months versus 3.1 months; p � .054) (Fig. 1B).

Potential clinical parameters associated with the devel-
opment of brain metastasis were examined. Compared with
those without brain metastasis, these 11 patients were sig-
nificantly more likely to have any extrahepatic metastasis

Figure 1. Kaplan–Meier analysis of overall survival (OS) af-
ter brain metastasis of advanced hepatocellular carcinoma pa-
tients with brain metastasis, showing the whole group (A), and
grouped by patients receiving brain tumor excision or not (B).

Abbreviation: CI, confidence interval.

Table 1. Characteristics of advanced hepatocellular carcinoma patients with brain metastasis

Age/
gender

Best
response/
TTP (mos)

Liver
involvement

Other metastatic
sites

Brain metastasis

Symptoms Therapy

Time from
enrollment
(mos)

Survival
after brain
metastasis
(mos)

52/F SD/4.7 No Lung Consciousness change Surgery � WBRT 11.6 4.5

68/M SD/3.3 Yes Lung Unsteady gait Surgery � WBRT 2.8 9.7

40/M SD/5.9 Yes Lung Diplopia WBRT 11.1 3.1

57/F SD/.8 No Lung Right hemiparesis Surgery � WBRT 4.8 6.1

55/M SD/6.3 No Lung/bone Cognition deficit Radiosurgery 6.3 0.7

63/M PR/12.07 Yes Lung/adrenal Right arm weakness WBRT 19.6 1.1

58/M SD/5.8 No Lung Impaired coordination WBRT 13.1 4.6

45/M PD/2 No Lung Headache WBRT 6.2 5.4

32/F PR/7.47 No IVC Headache, vomiting Surgery � WBRT 18.6 12.6

57/M PD/0.63 Yes Lung/mediastinum Right leg weakness WBRT 0.6 6.3

67/M SD/.47 Yes Lung Paraparesis Nil 9.6 1.8

Abbreviations: F, female; IVC, inferior vena cava; M, male; PD, progressive disease; PR, partial response; SD, stable
disease; TTP, time to tumor progression; WBRT, whole-brain radiation therapy.

84 Brain Metastasis in Advanced HCC



(p � .001) or lung metastasis (p � .001) at the time of the
enrollment. Although the median PFS interval after first-
line therapy was longer in patients who developed brain
metastasis (5.8 months; 95% CI, 4.5–7.1 months) than in
those who did not (3.7 months; 95% CI, 3.0–4.4 months),
the difference was not statistically significant (p � .968).

DISCUSSION

In the current study, 11 patients with advanced HCC devel-
oped symptomatic brain metastasis during or after antian-
giogenic therapy. No such case series have ever been
reported for this unique patient group. This report prelimi-
narily assesses the significance of brain metastasis in ad-
vanced HCC patients undergoing antiangiogenic targeted
therapy.

The incidence of brain metastasis from HCC was higher
in our study (7%, 11 of 158 patients) than in previously re-
ported studies (0.2%–2.2%) [1–4]. One reason for such a
significant difference is potential patient selection bias.
Previous studies enrolled patients at all stages of HCC, but
the current study enrolled only patients in advanced stages.
However, the greater longevity of patients with advanced
stage disease resulting from these targeted agents may also
contribute to a higher risk for brain metastasis. The median
time to brain metastasis of these 11 patients in our report
was 9.6 months. The median OS time was 12.4 months,
which is markedly longer than the 2- to 4-months OS time
seen in the historical control data for advanced HCC pa-
tients diagnosed in the Asia-Pacific region and treated with
supportive care [8]. Similarly, with the greater number of ac-
tive systemic therapies including molecularly targeted ther-
apy, the incidence of brain metastasis was found to have
increased in patients with breast, lung, and colorectal cancer
over the past decade [16–20]. Notably, all 11 patients who
eventually developed symptomatic brain metastasis had extra-
hepatic involvement at the time of diagnosis of advanced
HCC. Moreover, lung metastasis was present in 91% of these
patients, which is compatible with another report [4]. This may
imply that the tumors of these patients with brain metastasis
had very high metastatic potential. On the other hand, two re-

cent animal studies pointed out that antiangiogenic therapy
might elicit tumor invasiveness and accelerate distant metas-
tasis despite control of the primary tumor [21, 22]. Impor-
tantly, this metastasis-accelerating phenotype tended to occur
in mice treated with short-term antiangiogenic therapy, rather
than in those treated with sustained treatment [22]. In our co-
hort, six of the 11 (55%) patients who developed brain metas-
tasis later had certain periods of treatment delay during
antiangiogenic therapy. In contrast, 44% of patients who had
no brain metastasis had a treatment delay. Whether or not the
discontinuous dosing of antiangiogenic therapy potentiates the
invasiveness and metastasis of human HCC warrants further
investigation.

The median OS time after brain metastasis development
was obviously longer for our patients (4.6 months) than for
the historical control (3–7 weeks) [4–7]. Close and regular
follow-up of our patients, who had been enrolled into pro-
spective clinical studies, facilitates early diagnosis and
prompt treatment. All but one patient received therapy for
the brain metastasis, and four patients had brain tumor ex-
cision followed by WBRT. Our analysis, though it included
only a limited number of patients, showed that surgical
treatment for brain metastasis tended to prolong survival.
Our data support the desirability of aggressive intervention
for patients in good general condition who have low tumor
volume in order to improve their neurologic recovery and
quality of life, and prolong their survival.

In conclusion, in the era of antiangiogenic therapy, brain
metastasis of advanced HCC is not as rare as previously re-
ported. Aggressive treatment and supportive care for such
patients may improve their outcome.
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