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Abstract

A 78-year-old man with liver cirrhosis was found
to have multiple hepatocellular carcinomas (HCCs)
and underwent 3 sessions of transcatheter arterial
chemoembolization. Fourteen months after diagnosis,
the patient presented with left hemiparesis. Contrast-
enhanced magnetic resonance imaging showed multiple
metastases with ring-shaped enhancement in the
cerebrum and cerebellum. There were no metastases to
other organs. The metastatic lesions almost completely
disappeared after whole-brain radiotherapy with a
total dose of 50 Gy. Neurologic symptoms decreased,
and the patient’s quality of life improved. The patient
underwent 2 more sessions of transcatheter arterial
chemoembolization. Twelve months after the diagnosis
of brain metastasis, the patient remains alive. The
present case indicates that radiotherapy can improve
quality of life and prolong survival in some patients with
brain metastases from HCCs.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most
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common malignancies in Asian countries, including
Japan'!. Although recent advances in treatment have
helped prolong the survival of patients with HCC, they
consequently increase the risk of intrahepatic recurrence
and extrahepatic metastasis. The most frequent sites of
extrahepatic metastasis are the lung, bone, lymph nodes
and adrenal glandsm. Brain metastasis is rare: it is found
at autopsy in 2.2% of cases of HCC in Japanm. The
extremely poor prognosis of patients with brain metastasis
is a significant problem. A recent study of a large number
of patients reported a median survival time of only
1 mo'”; other studies have reported similar results™?.
Furthermore, quality of life (QOL) is decreased because
of neurologic symptoms, such as headache, mental change
and hemiparesis/hemiplegia, and many patients die of
neurologic causes™’. Radiotherapy is a possible treatment
for brain metastasis, but its efficacy remains unclear. This
paper reports a case of multiple brain metastases from
HCCs, for which whole-brain radiotherapy had a dramatic
therapeutic effect.

CASE REPORT

A 78-year-old man had visited a hospital for treatment
of liver cirrhosis for more than 10 years. Tests for both
hepatitis B surface antigen and antibodies to hepatitis
C virus were negative. A routine contrast-enhanced
computed tomography (CT) examination revealed multiple
HCCs. The patient underwent transcatheter arterial
chemoembolization (TACE). Four months later, he visited
our hospital. The HCCs were not suitable for resection
or ablation because of their numbert, size and location.

Accordingly, the patient underwent 2 more sessions
of TACE (Figure 1). Twelve months later, endoscopic
sclerotherapy was performed for esophageal varices.
Fourteen months later, contrast-enhanced CT showed
multiple enlarged HCCs (Figure 2). Laboratory data were
as follows: aspartate aminotransferase, 28 TU/L (normal,
8-35 IU/L); alanine aminotransferase, 15 TU/L (normal,
5-43 TU/L); lactate dehydrogenase, 220 TU/L (normal,
106-211 TU/L); alkaline phosphatase, 191 TU/L (normal,
104-338 TU/L); y-glutamyl transpeptidase, 35 TU/L
(normal, 5-50 TU/L); total bilitubin, 0.8 mg/dL (normal,
0.3-1.1 mg/dL); albumin, 4.1 g/dL (normal, 3.8-5.1 g/dL);
prothrombin time, 67% (normal, 70%-130%) (Child-Pugh
score 5; class A). The serum levels of alpha-fetoprotein
and des-gamma-carboxy prothrombin were 113.7 ng/mL
(normal, < 10 ng/mL) and 217 mAU/mL (normal, <
40 mAU/mL), respectively. At that time, the patient was
admitted to our hospital for the treatment of HCC. On
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Figure 1 Hepatic arteriography at the time of the third session of TACE shows
arterial tumor vessels with arterioportal shunting.

Figure 2 Contrast-enhanced CT at the time of the diagnosis of brain metastases
shows multiple hypervascular HCCs (arrows) (A, B, C). Lipiodol retention in the
main tumor is seen (C).

admission, he complained of gradual and progressive left
hemiparesis of 1 mo duration. Unenhanced magnetic
resonance (MR) revealed 12 tumors, less than 2 cm in
diameter, in the cerebrum and cerebellum; these tumors
showed hypointensity on T1-weighted MR images and
hyperintensity on T2-weighted MR images (Figure 3A-D).
On contrast-enhanced MR with gadolinium-DTPA, the
tumors showed ring-shaped enhancement (Figure 3E-H).
On the basis of the results of chest and abdominal CT,
endoscopic examinations, and bone scintigraphy, the
brain tumors were diagnosed as metastases from HCCs;
there were no metastases to other organs, including lung,
bones, lymph nodes and adrenal glands. The patient
received whole-brain radiotherapy with a total dose of
50 Gy in 25 fractions over 5 wk. Most metastatic lesions
shrank immediately after radiotherapy. Three months
after the completion of radiotherapy, the tumors had
almost completely disappeared (Figure 3I-L). Neurologic
symptoms had almost completely resolved and the patient’s
QOL had improved. No severe acute or late radiologic
toxicity was observed. The patient underwent 2 more
sessions of TACE. Hepatic functional reserve was good
during the clinical course (Child-Pugh score 6 to 7).
Twenty-three months after initial diagnosis, the patient
stopped attending our hospital. Twenty-six months after
the initial diagnosis of HCC, and 12 mo after the diagnosis

Figure 3 Unenhanced T2-weighted MR images show hyperintense tumors in
the cerebrum and cerebellum (arrows) (A, B, C, D). Contrast-enhanced T1-
weighted MR images show ring-shaped enhancement of the tumors (E, F, G, H).
On T2-weighted, unenhanced MR images, captured 3 mo after the completion of
radiotherapy, the brain tumors have almost completely disappeared (1, J, K, L).

of brain metastasis, the patient is alive and receiving
supportive treatment at the original hospital.

DISCUSSION

Patients with brain metastasis from HCCs generally have
advanced intrahepatic disease!”
simultaneous metastases to other sites, usually the lung™”,
On the other hand, cases of brain metastasis from eatly-
stage HCCs" or without other extrahepatic metastases”™"”
are occasionally reported. Clinicians should consider the
possibility of brain metastasis from HCCs whenever
neurologic symptoms develop in patients with HCC.
Recent studies have found that brain metastases from
HCCs show homogeneous or ring-shaped enhancement on
contrast-enhanced imagingm. The enhancement pattern of

, and most patients have

the present case was ring-shaped, which may be due to the
central necrosis of tumors”. Brain metastases from HCCs
tend to bleed in proportion to the size of the tumor". MR
is useful for distinguishing such tumoral hemorrhage from
nontumoral hcmorrhagelsl.

Most patients with extrahepatic metastases from HCCs
die of primary HCC or hepatic failure rather than the
metastases because of the advanced stage of intrahepatic
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disease or poor hepatic functional reserve, or both!”. Such
outcomes imply that active treatment for metastasis might
not prolong survival unless the primary HCC is controlled
and the hepatic functional reserve is good. In addition to
shortening survival, extrahepatic metastasis often decreases
QOL. It is therefore worth considering active treatment
for metastasis in such cases regardless of prognosis.

There is no established therapeutic strategy for brain
metastasis from HCCs. Craniotomy, radiotherapy or both
are commonly performed. Chang ef al® reported that
patients with brain metastases who receive craniotomy,
radiotherapy or both survive longer than patients who
receive supportive care only (more than 4 mo compared
with less than 1 mo). Chen ¢ al'"! reported that clinical
improvement associated with a stable lesion is observed in
patients with brain metastasis who receive radiotherapy. On
the other hand, Kim ez a/"? reported that radiotherapy fails
to stabilize the condition of patients with brain metastasis:
the cause of death in most patients is progressive cachexia
or hepatic failure. The applicability of radiotherapy should
be carefully determined in each case from the viewpoints
of prognosis and QOL. Recently, stereotactic radiosurgery
has increasingly been used with or without whole-brain
radiotherapy for the treatment of brain metastasis'”.
Future studies will be required to select an appropriate
radiation method according to the number and sizes of
metastatic lesions in the brain.

Possible reasons why the present patient survived for
a long time after the diagnosis of brain metastases are
as follows. First, the brain metastases did not cause life-
threatening conditions, such as brain herniation or massive
cerebral hemorrhage. Second, radiotherapy had a dramatic
therapeutic effect on the brain metastases. Third, there
were no other life-threatening extrahepatic metastases.
Fourth, the primary HCCs could be controlled with
repeated TACE, and hepatic functional reserve was good.

In conclusion, radiotherapy can improve QOL and
prolong survival in some patients with brain metastases
from HCCs. Further studies should be performed to
establish a therapeutic strategy using radiotherapy for such
patients.
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