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INTRODUCTION
Hepatocellular carcinoma (HCC), the most common 
primary tumor of  the liver, is estimated to cause more 
than a quarter of  a million deaths throughout the world 
each year. Metastasis is one of  the most significant factors 
affecting prognosis. In HCC, intrahepatic metastasis is 
frequent, and extrahepatic metastasis to the lung, bone 
and adrenal glands is detected sometimes, while cranial 
nerves are not likely to be involved in metastatic HCC. We 
describe a case of  a 50-year-old woman with symptoms of  
ptosis, fixation of  the right eyeball, and left abducens palsy 
caused by HCC metastasizing to the skull base, diagnosed 
through neurological findings and imaging studies. 

CASE REPORT 
A 50-year-old woman was admitted to Kobe Asahi Hos-
pital in October 2002 with symptoms of  ptosis, fixation 
of  the right eyeball and left abducens palsy. Since 1989, 
multiple HCCs which had occurred repeatedly with the 
background of  type C liver cirrhosis were treated more 
than ten times with percutaneous ethanol injection (PEI) 
and transcatheter embolization (TAE). Neurological find-
ings were normal except for disturbances of  the right 
oculomotor and trochlear nerves and bilateral abducens 
nerves. Laboratory studies on admission disclosed the fol-
lowing abnormal values: aspartate aminotransferase 84 
kIU/L (normal 5-35 kIU/L), alanine aminotransferase 38 
IU/L (normal 4-43 IU/L), hemoglobin 103 g/L (normal 
113-152 g/L), platelets 14.7 × 1010/L (normal 13.0-36.9 × 
1010/L), thymol turbidity 5.0 × 106 IU/L (normal 0-4.0 × 
106 IU/L), zinc surface turbidity 15.1 × 106 IU/L (normal 
2.0-12.0 × 106 IU/L), and γ-globulin 266 g/dL (normal 
105-203 g/dL). The levels of  tumor markers were 184 
mg/L (normal 0-0.02 mg/L) for alfa-fetoprotein (AFP), 
6.4% (normal 0%-10%) for lens culinaris agglutinin A-re-
active fraction of  AFP (AFP L3) and 22.3 kAU/L (normal 
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Abstract
We describe a rare case of HCV-related recurrent multiple 
hepatocellular carcinoma (HCC) metastasizing to the 
skull base involving multiple cranial nerves in a 50-year-
old woman. The patient presented with symptoms of 
ptosis, fixation of the right eyeball, and left abducens 
palsy, indicating disturbances of the right oculomotor and 
trochlear nerves and bilateral abducens nerves. Brain 
contrast-enhanced computed tomography (CT) revealed 
an ill-defined mass with abnormal enhancement around 
the sella turcica. Brain magnetic resonance imaging (MRI) 
disclosed that the mass involved the clivus, cavernous 
sinus, and petrous apex. On contrast-enhanced MRI 
with gadolinium-chelated contrast medium, the mass 
showed inhomogeneous intermediate enhancement. 
The diagnosis of metastatic HCC to the skull base was 
made on the basis of neurological findings and imaging 
studies including CT and MRI, without histological 
examinations. Further studies may provide insights into 
various methods for diagnosing HCC metastasizing to the 
craniospinal area.
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0-0.04 kAU/L) for protein induced by vitamin K absence 
(PIVKA Ⅱ). Incremental dynamic computed tomography 
(CT) revealed multiple HCC nodules in both lobes (Figure 
1). Chest X-ray showed extrahepatic metastases to both 
lungs; however, imaging studies did not show metastases 
to the bone or adrenal gland. Brain contrast-enhanced CT 
(Figure 2) revealed an ill-defined mass with abnormal en-
hancement around the sella turcica. On unenhanced brain 
magnetic resonance imaging (MRI) the mass was shown to 
involve the clivus, cavernous sinus, and petrous apex. In-
homogeneous intermediate enhancement of  the mass was 
confirmed by contrast-enhanced MRI with gadolinium-
chelated contrast medium. Meningeal thickening from the 
posterior of  the sella turcica to the clivus and dilation of  
the superior carotid vein were observed (Figure 3). 

DISCUSSION
The third, fourth, and sixth cranial nerves may be involved 
in lesions affecting their nuclei or fibers of  efferent in the 
pons or the mesencephalon, or in the course of  nerves 
through the subarachnoid space, the cavernous sinus, and 
the superior orbital fissure. Different syndromes occur 
with lesions at each of  these sites. From neurological 
findings such as ptosis, fixation of  the right eyeball, and 
left abducens palsy, we suspected the involvement of  the 
multiple cranial nerves. Brain CT and MRI with contrast 
medium revealed abnormal enhancement around the sella 
turcica, and brain MRI revealed that the mass involved the 
clivus, cavernous sinus, and petrous apex, therefore we 
made the definite diagnosis of  HCC metastasizing to the 
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Figure 1  Abdominal incremental computed tomography (CT) (A) 
showing multiple contrast-enhanced tumors (arterial phase) and 
abdominal incremental CT scan (B) showing low density tumors (portal 
phase).

F i g u r e  2   B r a i n 
contrast-enhanced 
CT image. Abnormal 
enhancement around 
the sella turcica is 
observed.

Figure 3  Brain MRI image. A: Unenhanced coronal T1-weighted image reveals ill-
defined mass around the sella turnica. The mass shows intermediate signal intensity; 
B: A mass reveals high signal intensity on coronal T2-weighted image; C: Unenhanced 
saggital T1-weighted image reveals ill defined mass involving the sella turcica. D, E: On 
contrast-enhanced saggital (D) and transverse (E) T1-weighted images, the mass shows 
inhomogeneous intermediate enhancement and involves the clivus, cavernous sinus and 
petrous apex. Meningeal thickening between the posterior sella turcica and the clivus and 
dilation of the superior carotid vein are observed.
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skull base.
Metastasis appears to be a late event in the natural his-

tory of  HCC, and most patients die of  liver failure attrib-
uted to liver replacement by the tumor. Extrahepatic me-
tastases are commonly found at autopsy in over half  of  the 
cases[1-3], the lung, being the most frequent (approximately 
50%) and the regional lymph nodes often being the sites 
of  metastasis. In addition, bone metastases are common, 
and patients may show a bony metastasis as the initial pre-
sentation of  occult HCC. Adrenal metastases are found in 
up to 15% of  autopsies, and some cases of  pedunculated 
HCC have been reported as actual metastasis to the right 
adrenal gland from a nearby tumor. Conversely, the brain is 
less common metastatic sites. Incidental extrahepatic lesion 
at such more uncommon site is less confidently viewed 
as potential metastases when metastatic disease is not de-
tected at the more common sites (the lungs, lymph nodes, 
and bone). According to neurological findings and imaging 
studies of  brain CT and MRI, our case was confirmed as 
metastatic HCC to the skull base involving multiple cranial 
nerves including the third, fourth, and sixth. 

The central nervous system is an unusual site of  
metastatic HCC[4-12]. Seven cases of  HCC presenting as 
cranial metastasis without obvious hepatic involvement 
have been described: metastatic spread of  HCC to the 
cerebrum in one case, and to the cranium in six cases[8], 
all manifesting mildly abnormal liver function when 
first evaluated, leading to the conclusion that in cranial 
metastasis of  unknown origin in a geographical area where 
HCC is a common disease, HCC should be considered in 
the differential diagnosis[8]. In Japan as in Taiwan, where 
HCC is a common disease, however, metastatic HCC to 
the skull base involving multiple cranial nerves has not 
been reported so far, except for a case of  skull metastasis 
of  HCC associated with acute epidural hematoma[9]. 

Before 1990, the diagnosis of  metastatic HCC to 
the craniospinal area was confirmed by histological 
examinations of  biopsy, surgical and autopsy specimens. 
Recently diagnosis is reached by neurological findings 
and imaging studies, such as CT and MRI because of  
improvements in these modalities. With the recent 
advances in the nonsurgical treatment of  HCC, such as 
percutaneous ablation including percutaneous ethanol 
injection therapy (PEIT), radiofrequency ablation (RFA) 
and transcatheter embolization, longer-term survival 

has been attained, even in cases of  advanced HCC 
compared with older autopsy populations. This may be 
due to current treatment regimens of  chemotherapy or 
chemoembolization, or both, that result in the longer 
survival of  patients diagnosed with HCC, as was in our 
case. Although HCC metastasizing to the skull base 
involving multiple cranial nerves is very rare, clinicians 
need to be vigilant and would do well to conduct imaging 
studies such as CT and MRI, when neurological findings 
reveal suspected cranial nerve involvement.
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