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ABSTRACT

Intrahepatic lesions of hepatocellular carcinoma (HCC) have been controlled by significant advances in
treatment using loco-regional therapies, including, surgery, ablative therapy, catheter-based
chemotherapy, and embolization. Consequently, the number of patients with extrahepatic metastatic
lesions has increased. Their prognosis remains poor with approximately <1 y of survival from the time of
diagnosis. A molecularly targeted drug, sorafenib, have been used to treat extrahepatic lesions and shown
the prolonged survival time. However, the therapeutic benefit for the brain metastasis remains unclear, brain metastasis; surgery;
since it causes intratumor bleeding leading to the severe brain damage. No guidelines for the brain radiation; tumor marker; AFP;
metastasis of HCC have been developed to date due to the shortage of the experiences and evidences. L3

Therefore, the development of standard therapy for brain metastasis following the early diagnosis is

essential by accumulating the information of clinical courses and evidences. For this purpose, we reviewed

cases of HCC brain metastasis reported to date and analyzed additional 8 cases from our hospital,

reviewing 592 advanced HCC cases to estimate the possible metastatic lesions in the brain. With careful

review of cases and literature, we suggest that the cases with lung metastasis with increase tendency of

tumor markers within recent 3-6 months have higher risks of brain metastasis. Therefore, they should be

carefully followed by imaging modalities. In addition, the loco-regional treatment, including surgical

resection and radiation therapy should be performed for better prognosis by preventing re-bleeding from
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Introduction

Brain metastasis in patients with hepatocellular carcinoma
(HCC) is relatively rare'* with an approximate rate of 1-6%.*”
The prognosis of these patients is poor with survival period of a
few weeks.*>”? Therefore, brain metastasis is considered as the
terminal state of patients with HCC. In addition, various neu-
rologic symptoms including headache, vomiting, hemiparesis,
diplopia, hemianopsia, dysarthria, gait disturbance, and seizure
affect their quality of life (QOL), and re-bleeding from the
tumors cause a worse prognosis.'*"'® Recent developments in
loco-regional therapies, including, surgery, ablative therapy,
catheter-based transarterial chemoembolization (TACE), and
chemotherapy have demonstrated improved controllability of
intrahepatic HCCs. In addition, a molecularly targeted drug,
sorafenib (SFN), a multikinase inhibitor, has been reported to
delay the disease progression and prolong the overall survival
(OS) period. Therefore, the incidence of complications occur-
ring in the later period of disease, such as extrahepatic metasta-
ses, might increase.'”'® SFN exhibits anti-tumor effects against
extrahepatic lesions; however, due to the risk of intratumor
bleeding in the brain, the therapeutic benefit of administrating

SEN for patients who have brain metastases remains unclear.
Because HCC has a lower incidence of brain metastasis than
other malignant tumors, no standard therapeutic strategy has
been reported to date. Loco-regional treatment, including sur-
gical resection, radiation therapy (e.g., whole brain radiation
therapy (WBRT), stereotactic radiation therapy (SRT)), showed
promising results in a few case studies.*”'”'*"** The efficacy of
these treatment modalities is based on the control of tumor
progression in the local area, improvement of neurologic symp-
toms, and maintenance of QOL. It is also noteworthy that con-
trolling the intrahepatic lesions and providing supportive
therapy for hepatic reserve function are essential in treating the
patients with extrahepatic lesions.'® Therefore, it is highly
important to understand the clinical course of the cases and
learn the purpose and goal of each treatment.

Herein, we present 8 cases from our institute and show that
other extrahepatic metastases, especially lung, with increase
tendency of tumor markers within recent 3-6 months have
higher risks of brain metastasis. Therefore they should be care-
fully followed by imaging modalities. In addition, the loco-
regional therapeutic approaches for brain tumor can control
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disease progression and prevent tumor bleeding for the better
survivorship.

Case presentation

We reviewed the medical records of 592 advanced HCC cases
treated in our hospital from January 2005 to January 2015 and
found 8 cases (1.4%) of HCC with brain metastasis. The case
information is summarized in Table 1. All 8 patients were male
with a median age of 70.5 y (range, 41-84). All were diagnosed
with HCC and liver cirrhosis (LC). The etiologies of LC were
HBYV infection (n = 3), HCV infection (n = 2), and alcohol
abuse (n = 3). The Child-Pugh classes were A and B in 7 and
one cases, respectively. Our case series showed lung metastasis
in 6 and lymph node metastasis in the other 2 cases; 7 had been
treated with systemic chemotherapy. The median period until
brain metastases from diagnosis of HCC was 28.5 months
(range, 12-96), and the period from diagnosis of extrahepatic
metastases was 23.0 months (range, 8-60). Patients with brain
metastases showed various symptoms, including headache,
vomiting, hemianopsia, disorientation, aphasia, hemiparesis,
ataxia, and mental deterioration, which significantly affected
their QOL. Importantly, their AFP, AFP-L3, and DCP levels
showed averaged increase of 131%, 121%, and 242%, respec-
tively, compared with levels taken 3-6 months before the diag-
nosis of brain metastasis, although the systemic chemotherapy
showed disease control in other organs.

Case 1

A 64-year-old Japanese man was diagnosed with HCC and liver
cirrhosis (LC) due to chronic hepatitis B (CH-B) in 2006. The
intrahepatic tumor was resected; however, recurrence was found
in the chest 1 month after the surgery and systemic chemother-
apy was performed using S1-tegafur-oxonate combination until
when he showed neurologic symptoms of aphasia, hemiparesis,
and vomiting, 11 months after the diagnosis of lung metastasis.
The tumor markers of o-fetoprotein (AFP), LCA-reactive
a-fetoprotein isoform (AFP-L3), and des-gamma-carboxy pro-
thrombin (DCP) significantly increased from 17,581 ng/ml,
47.5%, and 3,460 mAU/ml to 135,050 ng/ml, 65.7%, and
75,000 mAU/ml, respectively within 170 d (Fig. 1a). His brain
computed tomography (CT) revealed a tumor in the left frontal
lobe (Fig. 1a) with significant swelling of the lesion and con-
trast-enhanced CT (CECT) revealed intratumor bleeding
(Fig. la). His Child-Pugh score (CPS) was 6 points upon the
admission, therefore, the surgical resection or whole brain radia-
tion therapy (WBRT) were considered, however, the rapid and
progressive clinical course did not allow us to perform those
treatments of brain metastatic lesions (Table 1).

Case 2

A 59-year-old man was diagnosed with HCC with LC due to
alcohol abuse in 2009. He underwent TACE for intrahepatic
tumor; however, he was diagnosed with lung and right atrium
metastases due to HCC. He underwent radiation therapy for
the right atrium in 2010 followed by the systemic chemother-
apy using Sl-tegafur-oxonate combination until he was

admitted to our hospital with neurologic symptoms including
aphasia and hemiparesis 8 months after radiation therapy
(Table 1). He was diagnosed with brain metastasis in the left
parietal lobe; his CT revealed bleeding from the tumor
(Fig. 1b). AFP and DCP showed no significant increase from
28.7 ng/ml and 698 mAU/ml to 23.3 ng/ml and 416 mAU/ml
until 1 month before his admission, however, DCP increased to
817 upon the admission probably due to the brain lesion. Based
on the relatively good hepatic reserved function, 5 points of
CPS, a surgical resection (Sx) of the lesion was performed after
a primary treatment with prednisolone administration to
reduce swelling in the brain. His CT showed mild swelling
(Fig. 1b) that remained for 1 month after the resection; how-
ever, his neurologic symptoms improved remarkably and his
QOL maintained for the next 6 months. He died of hepatic fail-
ure due to the intrahepatic lesions.

Case 3

A 78-year-old man was diagnosed with HCC with LC due to
chronic hepatitis C (CH-C) in 2009. TACE and radiofrequency
ablation (RFA) were performed, resulting in complete response
in the intrahepatic lesion. However, a metastatic lesion in his
neck lymph node was found in the same year using needle
biopsy. The administration of SEN controlled tumor growth
and no progression was seen in the neck and other organs until
he developed dysarthria, aphasia, disorientation, and right
hemiparesis 28 months later (Table 1). A significant increase of
AFP-L3 from 1.2% to 5.4% was seen with mild increase of AFP
from 11.1 ng/ml to 32.3 ng/ml in 6 months before the admis-
sion (Fig. 1c). His CT showed multiple brain tumors, mild
bleeding with brain edema, and mass effect in the brain
(Fig. 1c). Based on the reserved hepatic function, WBRT was
performed, which significantly reduced the tumor size, mass
effect, and edema (Fig. 1c), resulting in improvement of his
neurologic symptoms. He stayed at his home until he showed
recurrence of brain tumor and died 3 months later.

Case 4

An 84-year-old man was diagnosed with HCC with LC due to
alcohol abuse. A surgical resection was performed in 2007 and
he was tumor-free until an extrahepatic lesion of lung metasta-
sis was found in 2011. Oral chemotherapy showed control of
tumor progression until he developed right hemiparesis in
2014. His MRI revealed a 22 mm mass lesion with edema in
the left frontal lobe of his brain (Fig. 1d). Surgical resection fol-
lowed by WBRT was performed, and the tumor was success-
fully removed. His neurologic symptoms fully recovered and
his QOL was maintained.

The detail information for cases 5-8 is summarized in
supplementary information and Fig. S1.

Discussion

The prognosis of extrahepatic lesions of HCC is poor, with
approximately <1 y of survival time.*'*** Extrahepatic meta-
static lesions include lung, bone, lymph node, adrenal grand,
peritoneum, diaphragm, pancreas, skin, brain, muscle, and
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Figure 1. CT and/or MRI images of brain tumor and clinical courses of Case 1 (a), Case 2 (b), Case 3 (c), and Case 4 (d). CECT, contrast enhanced CT; Sx, surgical resection;
WBRT, whole brain radiation therapy. Black arrowheads indicate area of swelling. Black arrows indicate tumors and bleeding from the tumor. White arrowheads indicate

the change after Sx and WBRT. AFP and DCP are monitored its increment ratio using their log value and comparing with the initial value available in our hospital. AFP-L3
(%) and Child-Pugh score were monitored for its changes from initial value.

spinal code.**> Our case series showed lung metastasis in 6 and ~ with an approximate incidence rate of 1-6%.'> Intrahepatic
lymph node metastasis in the other 2 cases (Table 1). Among lesions of HCC have been controlled by significant advances in
the abovementioned organs, brain metastasis is considered rare  loco-regional therapies. Recently, sorafenib (SFN) has been



used to treat extrahepatic metastatic lesions and has been
shown to prolong survival,'"”'* however the indication of SFN
for brain metastases remains unclear due to its ability to cause
intratumor bleeding. Because the prognosis of these patients is
poor, with a survival period of only a few weeks,*>'* and its
adverse effects on the patient’s quality of life (QOL) due to
uncontrolled tumor growth and severe neurologic symptoms,
the development of a standard therapeutic strategy to overcome
brain metastasis is essential.

In the literature, the time period from intrahepatic lesion
until the diagnosis of brain metastasis has been reported to
be approximately 20 months,>® whereas our case series
showed a median of 30 months (Table 1) and their progno-
sis is poor, and the survival period after the diagnosis of
brain metastasis is a few weeks when no therapy is adminis-
tered (Table 2).%*”"° Consistent with previous reports, our
case series showed a median survival period of 3 d in the
non-treated group although it depends on the timing of the
diagnosis. In our cases, Case 1, 2, 5, and 8 showed rapid
progression of brain metastases after the diagnosis of extra-
hepatic metastatic lesions (median of 13.5 months) in lung
or lymphnodes. In these cases, tumor markers started to
increase from 3-6 months before the diagnosis of brain
metastasis, probably due to the progression of tumor and
occurrence of extrahepatic metastatic lesions. Therefore, it
might be recommended to check up the brain lesion when
the tumor markers show rapid increase (Table 1).

To date, loco-regional treatment, including surgical resec-
tion and radiation therapy.*>!®!72*22% WBRT, SRT (gamma-
knife, and cyber-knife) is recommended, even in advanced
stages, to improve the general condition and neurologic symp-
toms due to the brain lesions'® These treatments prevent re-
bleeding from the tumors, which is one of the key prognostic
factors."* Several reports showed that the longest survival
period was approximately 20-30 weeks after surgical resection
followed by WBRT, 10-20 weeks with radiation monotherapy,
and 1-2 weeks with steroid infusion or no treatment.* Han et
al. reported that patients undergoing resection and resection
followed by WBRT had a 25.3-week median survival period,
whereas patients undergoing radiation monotherapy had a
10.4-week median survival period, and patients not undergoing
any therapy or steroid infusion had 1-week survival period.*
Similar results have recently been reported by Yamanaka et al.,
who reported 22.4 weeks of survival in the radiation-treated

Table 2. Summary of literatures.

Number of Overall Prognosis of Cases with

Reference Cases Brain Metastasis

8 20 8 weeks after diagnosis

3 62 6.8 weeks after diagnosis. Including cases
treated by Sx, WBRT, Steroid

4 33 Sx or Sx and WBRT, 25.3 weeks; GKS, WBRT,
or GKS and WBRT, 10.4 weeks; Steroid,
1 week

7 1 4.6 months after diagnosis. Including
surgically treated cases

16 15 Radiation therapy, 22.4 weeks; No
treatment, 2.24 weeks

° 118 6.1 weeks after diagnosis

Sx, Surgical resection; WBRT, whole brain radiation therapy; GKS, gamma knife
surgery;
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group, whereas the non-treated group had 2.24 weeks of sur-
vival.'® In addition, they reported that no re-bleeding was seen
in the radiation-treated group.'®

Our cases series showed that 6 cases treated with resection
and/or radiation therapy had a better prognosis, with a median
survival of 24 weeks after the diagnosis of brain metastasis. In
addition, they showed significant improvement in neurologic
symptoms and maintained QOL, allowing them to go home after
undergoing treatment. On the other hand, 2 patients for whom
no treatment was performed due to a delay in diagnosis. With
unfavorable general conditions, they experienced re-bleeding and
expired 4 and 2 d after hospital admission. To control the disease
progression, it may be advisable to perform surgical resection of
brain metastases in patients who can tolerate the invasiveness of
surgery,*'® as confirmed in our cases. However, in cases with
poor hepatic reserve, less invasive strategies, such as SRT, might
improve their prognosis, like one case in our study who had a
Child-Pugh score of 7, showed significant improvement in neu-
rologic symptoms, and maintained a good QOL until he died of
hepatic failure 1 month later. Based on our case series and litera-
ture review, it is clear that early therapeutic intervention can
help cases; therefore, the scheduled follow-up of extrahepatic
lesions is recommended. Cases with lung metastases showing an
increase in tumor marker levels should be carefully monitored
for brain metastasis.”> Loco-regional treatment is important for
patients with brain metastasis, even if complications exist in
other organs with metastasis or uncontrollable intrahepatic
lesions."* The strategies might be chosen based on the hepatic
reserve function and patient’s condition.

Although this is a case series, the increasing tendency of
tumor markers within recent 3-6 months with other extrahe-
patic metastases, especially lung, has high risk of brain metasta-
sis. For such cases, the close follow up is necessary to treat with
loco-regional therapeutic approaches. We believe that these
minute information reported here will help physicians to treat
patients with HCC with brain metastasis in the earlier stage,
thereby improving their prognosis and QOL for better
survivorship.
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