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Abstract
A 56-year-old male visited our hospital for evaluation 
of an occipital mass. Contrast computed tomography 
showed hypervascular enhancement with osteolytic 
change in the skull and a huge enhanced mass in 
the liver. Magnetic resonance imaging showed bone 
metastasis in the thoracic vertebrae. Assays for hepatitis 
B surface antigen and hepatitis B core antibody were 
positive and his liver condition was Child-Pugh grade A. 
Our diagnosis was hepatocellular carcinoma (HCC) with 
skull and vertebrae metastases on chronic hepatitis B. He 
was treated with radiation therapy for bone metastases 
and transcatheter arterial chemoembolization for HCC. 
But he developed acute respiratory failure because of 
aspiration pneumonia, congestion and oedema with 
haemorrhage of the lungs and died. Dissection showed 
HCC with multiple bone metastases. The liver tumor 
was categorized as well-differentiated HCC, Edmondson 
classification Ⅰ, trabecular type and pseudoglandular 
type. In the liver mild infiltration of lymphocytes was 
seen in Glisson’s capsules which were significantly enla

rged with well preserved limiting plates. Piecemeal 
necrosis was not obvious. No fibrosis was noted. An 
8 cm × 7 cm × 3 cm metastatic lesion had formed in 
the left occipitotemporal part of the cranial bone. The 
lesion was osteolytic and showed invasion into the dura 
mater. Neither the subdural cavity nor the brain showed 
involvement from the metastatic tumor. However, skull 
metastasis from HCC is very rare and it affects the 
patient’s prognosis and the quality of life. Therefore, it is 
very important to make an early diagnosis and carry out 
proper management of skull metastasis from HCC. 
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INTRODUCTION
Hepatocellular carcinoma (HCC) is one of  the most 
common and principal cancers worldwide. The occurrence 
of  HCC is primarily associated with chronic viral hepatitis 
type B and C which are common causes of  hepatic 
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cirrhosis. Despite advances in diagnosis and treatment 
modalities or techniques, the long-term prognosis of  
advanced HCC with metastasis is still poor[1].

HCC commonly metastasizes to the lung, regional 
lymph nodes, peritoneum and adrenal glands. The incid-
ence of  bone metastases from HCC is very low[2]. The 
most common sites are the vertebrae, followed by the 
pelvis and ribs. HCC very rarely metastasizes to the skull[3]. 
Here we report a case of  skull metastasis from HCC with 
chronic hepatitis B.

CASE REPORT
A 56-year-old male visited our hospital for evaluation of  
an occipital mass. Contrast computed tomography (CT) 
showed hypervascular enhancement with osteolytic change 
in the skull (Figure 1) and a huge enhanced mass in the 
liver (Figure 2). Magnetic resonance imaging  showed bone 
metastasis in the thoracic vertebrae (Figure 3). Indocyanine-
green retention rate at 15 min (ICG R15) was 3.4% and 
his liver condition was Child-Pugh grade A. Assays for 
hepatitis B surface antigen and hepatitis B core antibody 
were positive, hepatitis B envelope antigen was negative and 
hepatitis B envelope antibody was positive. HBV-DNA was 
less than 3.7LGE/mL. Hepatitis C antibody was negative. 
The serum concentration of  PIVKA II was 7719 mAU/mL  
(normal < 40) (Table 1). Our diagnosis was HCC with 
bone metastases with chronic hepatitis B. He was treated 
with radiation therapy (Total of  30 Gy) for bone metastases 
and transcatheter arterial chemoembolization (TACE) 
for HCC. The size of  the skull metastasis decreased after 
radiation therapy but he developed acute respiratory failure 
because of  aspiration pneumonia, congestion and edema 
with hemorrhage of  the lungs and died. Dissection showed 
HCC with multiple bone metastases. The liver tumor 
was categorized as well-differentiated HCC, Edmondson 
classification I, trabecular type and pseudoglandular type. 
In the liver, mild infiltration of  lymphocytes was seen in 
Glisson’s capsules which were significantly enlarged with 
well preserved limiting plates. Piecemeal necrosis was 
not obvious. No fibrosis was noted (Figure 4). An 8 cm 
× 7 cm × 3 cm metastatic lesion had formed in the left 
occipitotemporal part of  the cranial bone. The lesion was 
osteolytic and showed invasion into the dura mater. Neither 
the subdural cavity nor the brain showed involvement from 
the metastatic tumor (Figure 5). 

DISCUSSION
HCC is one of  the most common cancers worldwide with 
the highest incidence in regions with high prevalence of  
chronic viral hepatitis infection, especially hepatitis B and 
C infection. In HCC cases with cirrhosis, HCV infection 
was identified in 27%-73%, HBV infection in 12%-55%, 
heavy alcohol intake in 4%-38% and hemochromatosis and 
other causes in 2%-6% of  cases, leaving 4%-6% of  the 
total number of  cases without an identified cause. Among 

persons with HCC but without underlying cirrhosis, HCV 
infection accounted for 3%-54%, HBV infection for 
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Figure 1  Contrast computed tomography (CT) showed hypervascular enhan
cement with osteolytic change in the skull.

Figure 2  Contrast CT showed a huge enhanced mass in the liver. A: Plain; B: 
Early phase; C: Late phase.
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4%-29% and heavy alcohol intake for 0%-28% of  cases[4]. 
In the Japan Society of  Hepatology’s guide, HCC incidence 
was found to be 0.5-0.8 per 100 person-years in chronic 
hepatitis B without cirrhosis. In our case, mild infiltration 
of  lymphocytes was seen in Glisson’s capsules which were 
significantly enlarged with well preserved limiting plates. 
Piecemeal necrosis was not obvious and no fibrosis was 
noted. His liver condition was Child-Pugh grade A based 
on the laboratory data. His diagnosis was HCC with bone 
metastases of  the skull and vertebrae in chronic hepatitis B 
without cirrhosis. 

The incidence of  HCC metastases has been reported 
to be less than 5% with the most common sites being the 
regional lymph nodes and lung. The incidence of  bone 
metastases from HCC is approximately 1.6%-16% with 
the most common sites being the vertebrae, followed 
by the pelvis and ribs[3,5]. HCC rarely metastasizes to the 
skull. Yanase et al[6] reviewed 4140 autopsy reports on 
Japanese patients with HCC and found only 17 (6.1%) 
skull metastases among 278 cases of  bone involvement 
which further supports the view that skull metastasis from 
HCC is a rare event. Our case showed bone metastasis in 
the thoracic vertebrae and skull. Two metastatic pathways 
were hypothesized: a hematogenous route via the lungs to 
the brain parenchyma and an osseous route via Batson’s 
venous plexus to the skull[4].

Hsieh et al[7] summarized 68 patients with cranial metas-
tasis from HCC. Their ages ranged from 13 years to 85 years  
old with a mean age of  57 years. The sex ratio was male: 

female 54:14. Six patients (8.8%) had multiple skull 
metastases involving the calvarium and skull base. The 
most frequent presentation was with a subcutaneous mass 
with occasional painful sensation which was reported in 40 
cases (58.8%). Ten cases (14.7%) presented with headache, 
seven cases (10.3%) presented with weakness of  limbs 
and two cases (2.9%) presented with seizures. Cranial 
nerve deficits, which were seen in 28 cases (41.2%) and 
included visual disturbance, dysphagia, deafness and facial 
numbness, were associated with the cranial sites where the 
tumor was involved, especially in the skull base. Skull X-ray 
films revealed osteolytic lesions in all cases. Twenty cases 
(29.4%) presented with high-density on CT scans of  the 
skull and all cases showed enhancement on post-contrast 
CT scan. Survival time of  41 patients ranged from 6 d to 
108 mo with mean survival time of  8.9 mo. Most of  their 
deaths were linked to the primary disease. Our case had no 
symptoms except for the fact that he noticed an occipital 
mass. CT showed hypervascular enhancement with osteo-
lytic change in the skull. Our radiological examination 
yielded a typical result. His survival time was about 7 mo 
after noticing the tumor of  the head.

The treatment for skull metastasis, which includes radi-
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Figure 4  In the liver, mild infiltration of lymphocytes was seen in Glisson’s  
capsules which were significantly enlarged with well preserved limiting 
plates. Piecemeal necrosis was not obvious. No fibrosis was noted.

Figure 3  Magnetic resonance imaging showed bone metastasis in the 
thoracic vertebrae.
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Figure 5  Dissection showed an 8 cm × 7 cm × 3 cm metastatic lesion had 
formed in the left occipitotemporal part of the cranial bone. The lesion was 
osteolytic and showed invasion into the dura mater. Neither the subdural cavity 
nor the brain showed involvement from the metastatic tumor.

Metastasis

Dura mater



otherapy, chemotherapy, surgery and palliative care, has 
been performed to relieve pain and reduce the risks of  
neurological sequelae, thus improving or maintaining the 
quality of  life or even prolonging life[3,5,8]. Trans-arterial 
embolization or ethanol injection before surgery has been 
carried out before surgical intervention[9-12]. A single calvarial 
metastasis can be treated surgically[10]. Our case was treated 
with radiation therapy for the skull and vertebrae metastases 
and the size of  the skull and vertebrae metastases decreased 
after radiation therapy. To prevent tumor rupture, HCC was 
treated with TACE.

However, skull metastasis from HCC is very rare and it 
affects the patient’s prognosis and quality of  life. Therefore, 
it is very important to make an early diagnosis and carry out 
proper management of  skull metastasis from HCC.
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Table 1  Laboratory data on admission

Hematology Blood chemistry Serological test

WBC 5900/μL AST 36 IU/L CEA 4.1 ng/ mL
RBC 256 × 104/μL ALT 17 IU/L CA 19-9 23.9 U/mL
Hb 8.8 g/dL ALP 638 IU/L AFP 3.2 ng/mL
Ht 28.0% LDH 175 IU/L PIVKA Ⅱ 7719 mAU/mL
Plate 44.2 × 104/μL G-GT 241 IU/L

T.BiL 0.2 mg/dL ICG R15 3.4%
Coagulation tests D.BiL 0.1 mg/dL
PT time 11.3 s ChE 126 IU/L HBs Ag (+)
PT % 90.2% TP 6.0 g/dL HBe Ag (-)

Alb 3.1 g/dL HBe Ab (+)
BUN 12.3 mg/dL HBc Ab (+) × 200 93.4
Cre 0.43 mg/dL HBV DNA (TMA) 

< 3.7 LGE/mL
T.Chol 128 mg/dL HCV Ab (-)

Na 143 mEq/L
K 4.6 mEq/L

Cl 107 mEq/L
CRP 3.84 mg/dL


