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INTRODUCTION

Intracranial hemorrhage (ICH) from distant metastasis of 
primary cancer is relatively rare and its incidence accounts for 
0.9–11% [1]. According to the literature, the incidence of ICH 
due to the hepatocellular carcinoma (HCC) is 1.3–54.8% [2,3]. 
Brain metastasis from HCC is frequently associated with ICH, 
but spontaneous epidural hematoma (EDH) from metastasis 
of HCC is very rare and it has been reported only 8 cases in 
the literature [4-11]. Intracranial subdural hematoma (SDH) 
from HCC has been reported only a case in Japan [12]. We de-
scribe a case of concomitant intracranial acute SDH and ICH 
originating from metastatic HCC and review of the literatures.
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Hemorrhagic metastatic brain tumors of hepatocellular carcinoma (HCC) are rare and have been mostly 
presented as intracranial hemorrhage (ICH). A 51-year-old male patient presented with sudden altered 
level of consciousness. He suffered from HCC since 2010 and transarterial chemoembolization was 
performed three times for HCC. The brain computed tomography (CT) scans revealed subdural hema-
toma (SDH) in the right fronto-temporal area and 6.0×3.5 cm sized ICH in the right parieto-occipital lobe. 
Brain angiographic CT scans demonstrated that the hemorrhagic lesions did not include any enhancing 
lesions and vascular abnormalities. We undertook a decompressive craniectomy and evacuation of the 
acute SDH and ICH. During evacuation of ICH, the yellowish mass was observed in the cortical surface 
of the right occipital lobe. Pathological examination displayed the findings of metastatic brain tumor from 
HCC. Metastatic brain tumors should be considered in the differential diagnosis as a cause of spontane-
ous SDH with ICH.
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CASE REPORT

A 51-year-old male patient visited our hospital presented with 
sudden altered consciousness. He had been well previously and 
no history of head trauma. He suffered from HCC since June 
2010 and transcatheter arterial chemoembolization (TACE) 
was performed three times for HCC in past history. The pa-
tient was not followed-up after receiving TACE. Neurological 
examination revealed quadriparesis, semicomatose mentality, 
and both pupils were unequal without light response. Whole 
blood analysis revealed a leukocyte count of 7,700/mm3, he-
moglobin 10.6 g/dL, platelet count 6,200 mm3, serum albumin 
2.5 g/dL, total bilirubin 5.9 mg/dL, and international normal-
ized ratio 2.0. Anti-human immunodeficiency virus antibod-
ies and anti-hepatitis C virus antibodies were negative except 
hepatitis B surface antigen. Other laboratory data showed ab-
normal findings of coagulation, such as prolonged prothrom-
bin time and partial thromboplastin time, and slightly elevated 
fibrinogen level. The score of the liver disease was 10 points and 
Child-Pugh class was C. He took brain computed tomography 
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(CT) scans. The brain CT scans revealed SDH in the right fron-
to-temporal area with midline shift and 6.0×3.5 cm sized ICH 
in the right parieto-occipital lobe, and no evidence of head in-
jury (Fig. 1). Brain angiographic CT scans disclosed no en-

hancing lesions or vascular abnormalities in hemorrhagic le-
sions (Fig. 2). We underwent a decompressive craniectomy and 
evacuation of the acute SDH and ICH. There was no evidence 
of trauma on the scalp, subgaleal space, and skull bone. Dur-

Fig. 1. Computed tomographic scan of brain demonstrating subdural hemorrhage in the right fronto-temporal area and 6.0×3.5 cm sized intra-
cerebral hemorrhage in the right parieto-occipital lobe.

Fig. 2. Brain angiographic computed tomographic scans showing no enhanced lesion or vascular abnormality in the hemorrhagic area.
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ing evacuation of ICH, the yellowish-brown and firm mass was 
observed in the cortical surface of the right occipital lobe (Fig. 
3). The tumor was totally removed and meticulous hemosta-
sis was performed. Pathological examination displayed the find-
ings of metastatic brain tumor from HCC. The specimen of tu-
mor showed the pleomorphism and trabecular pattern, cells 
with abundant cytoplasm, prominent nucleoli, and numerous 
mitotic figures (Fig. 4A). Immunohistochemical staining of 
hepatocyte antigen was also positive (Fig. 4B). Postoperatively, 
his clinical status was not improved, and disseminated intra-
vascular coagulation developed concurrently and the patient 
died on the 8th postoperative day.

DISCUSSION

Hepatocellular cellular carcinoma is one of the most com-
mon cancers in Asia and Africa, with high prevalence of chron-
ic viral hepatitis B and C infection. Brain metastases are the 
most common intracranial neoplasm in adults, and represent 

an important cause of morbidity and mortality. The number of 
brain metastases that are detected antemortem is increasing 
due to improvements in modern neuroimaging modalities that 
can detect small metastases in asymptomatic patients. The prog-
nosis for these patients is very poor, but efforts to improve sur-
vival are currently under active investigation. Choi et al. [2] re-
ported that the treatment modality, number of brain lesions, 
and Child Pugh classification were statistically significant prog-
nostic factors for survival. In our case, the tumor was single le-
sion and mass was totally removed. So the significant prognos-
tic factor of this patient was Child Pugh C. The noticeable findings 
of brain metastasis from HCC is that it has a tendency of bleed-
ing, and it can rebleed after treatment [13].

The incidence of HCC metastasis has been reported to be 
less than 5% with the most common sites being the regional 
lymph nodes, lung, peritoneum and adrenal glands, however, 
brain metastases are rare [3,14]. Friedman [15] and Nakaga-
wa [9] reported that the incidence of brain metastasis from 
HCC is 0.3% to 1.7%. Choi et al. [2] reported that 62 (0.9%) among 
6,919 patients with HCC had a diagnosis of brain metastasis 
in Korea, and various types of ICH were also observed in 54.8% 
of HCC brain metastasis.

Hepatocellular carcinoma initially invades the hepatic and 
portal veins, and then extensively involves the regional lymph 
nodes. Pulmonary vascular metastasis develops after venous 
invasion and may be followed by widespread hematogenous 
metastasis to the brain or bone [16-18]. In HCC and other car-
cinomas, seeding of the brain, the meninges, or the cranium is 
usually developed in the distribution of the middle cerebral ar-
tery [19].

The widely accepted theory is that impairment of the blood 
perfusion is developed by tumor embolism in the dural vein, 
thereby causing the dilation and breakdown of capillary ves-
sels, resulting in SDH [20]. Prominent neovascularity, sinusoi-

Fig. 3. Gross photography of tissue for biopsy was yellowish and 
brown.

A B
Fig. 4. Photomicrographs of the surgical specimen. A: The result of hematoxylin and eosin staining shows pleomorphism, trabecular pattern 
of cells with abundant cytoplasm and prominent nucleoli. Numerous mitotic figures are also observed (×400). B: The cells were diffusely re-
active in the immunohistochemical staining to hepatocyte antigen (×400).
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dal vessels, and concomitant liver dysfunction with coagulop-
athy may predispose to hemorrhage in metastatic HCC [21]. 
But the combination of metastasis in dural vessels with a co-
agulation defect can lead to a large SDH [22]. Only 8 cases of 
acute and chronic EDH by HCC brain metastasis have been 
reported in the literature [4-11]. HCC associated with SDH have 
been reported only 1 case in Japan [1]. Tanaka et al. [12] report-
ed the case of nontraumatic SDH secondary to dural metasta-
sis of HCC in 2004. To our best knowledge, concomitant ICH 
and SDH like our case had not been reported. 

In our case, the location of SDH was obviously far away from 
ICH. But it can’t be ignored that ICH has been penetrated the 
pia mater resulting SDH. Gross invasion of the dura was not 
observed in our case. However, we can’t exclude microscopic 
dural invasion because we did not obtain dural biopsy. 

In conclusion, we report an uncommon case of concomitant 
SDH and ICH complicated by brain metastasis of HCC, and 
discuss the pertinent literatures. Metastatic brain tumors should 
be considered in the differential diagnosis as a cause of sponta-
neous SDH in patients with HCC.
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