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a b s t r a c t 

Hepatocellular carcinoma is one of the most common malignancies worldwide. However, 

brain metastases from this cancer are incredibly rare. While the hepatocellular carcinoma 

mortality rate in the United States has been increasing, hepatocellular carcinoma is rare 

among patients without underlying liver disease. Here we present a patient with a history 

of left optic nerve meningioma treated with stereotactic radiosurgery who presented with 

acute vision loss. Magnetic resonance imaging revealed an enhancing mass lesion in the 

region of the sella turcica. Neurosurgical histopathology revealed a metastatic lesion con- 

sistent with hepatocellular carcinoma. Systemic workup failed to identify a primary liver 

lesion. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

Introduction 

Hepatocellular carcinoma (HCC) is one of the most common
malignancies worldwide [1 ,2] . Related risk factors include
but are not limited to chronic liver disease, hepatitis B or
Abbreviations: HCC, Hepatocellular carcinoma; MRI, Magnetic resona
tomography; FSRT, Fractionated stereotactic radiotherapy; HBV, Hepatit
lens culinaris agglutinin-reactive fraction of alpha fetoprotein; DCP, de
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C infection, cirrhosis, alcohol abuse, nonalcoholic steato-
hepatitis, and aflatoxin exposure [1–3] . In 2020, liver cancer
was the third leading cause of malignancy related death
worldwide [4] . The most common sites of extrahepatic HCC
metastases are to the lung, bone, and lymph nodes with less
common sites including the adrenal gland, peritoneum, skin,
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and muscle [5] . Brain metastases from HCC are incredibly
rare, with a reported incidence of 0.33% and median overall
survival of 1.2-2.4 months [6 ,7] . 

We report a case of HCC presenting with visual distur-
bances caused by a single sellar metastasis of hepatocellu-
lar carcinoma from an unknown primary in the setting of a
patient with a history of left optic nerve meningioma treated
with stereotactic radiosurgery. 

Case presentation 

A 72-year-old male presented to the emergency department
with 10 days of worsening right sided homonymous hemi-
anopsia. History is significant for left optic nerve lesion pre-
sumed to be meningioma diagnosed 5 years prior. He un-
derwent fractionated stereotactic radiotherapy with a dose of
2500 cGy in 5 fractions to the left optic nerve sheath lesion.
Follow-up MRI brain with and without contrast reported a de-
crease in abnormal enhancement. 

On presentation to the emergency department, physical
exam was insignificant except for right homonymous hemi-
anopsia. MRI brain with and without contrast shown in Fig. 1
reported an enhancing lobulated sellar mass associated with
abnormal enhancement extending into the right optic nerve
with compression of optic chiasm. An MRI brain performed
5 months prior was available for comparison with no such
mass is seen in the previous MRI except some asymmetry on
the left side of the pituitary gland. Due to the rapid growth of
the mass, differential diagnosis included pituitary macroade-
noma, atypical meningioma, or malignancy. 

He was admitted to the hospital and evaluated by neu-
rosurgery, ophthalmology, and endocrinology. Endocrinology
labs noted increased follicle stimulating hormone (15.2
mU/mL, reference range 0.0-12.4 mU/mL) and decreased
free thyroxine (0.90 ng/dL, reference range 0.93-1.70 ng/dL).
Serum labs performed for suspicion of a secretory pituitary
adenoma resulted normal, including prolactin (11.2 ng/mL,
reference range 4.0-15.2 ng/mL), IGF-1 (96 ng/mL, reference
range 52-222 ng/mL), and ACTH (22.5 pg/mL, reference range
Fig. 1 – MR imaging of the brain with intravenous contrast in the
demonstrated an enhancing lobulated sellar mass lesion associa
optic nerve with compression of optic chiasm. 
7.2-63.3 pg/mL). Both endocrinology and ophthalmology
recommended outpatient workup. Given the stability of
the patient, he was discharged home with close outpatient
follow-up for surgical planning within the next week. 

The patient returned to the emergency department 4 days
later with acute worsening vision in the right eye. MRI pitu-
itary/sella including brain with and without contrast reported
no significant interval change in size of the sellar mass. 

He was admitted and started on dexamethasone and un-
derwent transnasal transsphenoidal resection of the sellar le-
sion. 

Final surgical pathology revealed metastatic hepatocellu-
lar carcinoma. The pathology report reported sections show-
ing large fragments of tissue composed of a mix of normal-
appearing anterior pituitary as well as multiple broad nests
and sheets of metastatic carcinoma with elevated mitotic ac-
tivity. The cells had rounded to oval nuclei, some with promi-
nent nucleoli, as well as abundant pink to amphophilic cyto-
plasm. Some cells had multiple small cytoplasmic vacuoles.
Some focal trabecular architecture was also appreciated. Reti-
culin stain confirmed the loss of normal acinar architecture
in the areas of metastasis. Some PAS positivity was noted
within the neoplasm. The cells were diffusely immunoposi-
tive for CAM5.2, ARG1, and HSA. A significant subpopulation
of tumor cell nuclei was immunopositive for SATB2 and SALL4.
Ki67 confirmed a fairly brisk proliferation index (at least 50%).
Stains targeting chromogranin, synaptophysin, TTF-1, ACTH,
LH, prolactin, TSH, GH, FSH, P53, RCC, CD30, P40, P63, NKX3.1,
GATA3, PAX8, PSA, CK20, and CK7 were all negative. 

Postoperative MRI reported large residual mass in the
suprasellar cistern extending to and elevating the optic chi-
asm. Staging scans including computed tomography (CT) ab-
domen and pelvis with contrast, CT thorax with contrast, and
MRI abdomen with and without contrast were all insignificant
with no reported primary cancer, no morphologic changes of
the liver to suggest cirrhosis or metastatic lesions concerning
for malignancy. Bone scan reported no evidence of osteoblas-
tic metastatic bone disease. Tumor markers were obtained.
Alpha 1-fetoprotein (AFP) was elevated to 9370 ng/mL (nor-
mal < 9 ng/mL), CA 19-9 was elevated to 59 U/mL (normal < 35
U/mL), and CEA was normal. 
 sagittal (A) coronal and (B) planes. T1 weighted images 
ted with abnormal enhancement extending into the right 
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Figure 2 – MR imaging of the brain with intravenous contrast in the sagittal (A) coronal and (B) planes on T1 weighted 

images demonstrated interval resection of the mass with prominent curvilinear enhancement at the posterior aspect of the 
clivus, in the bilateral parasellar area, and at the planum sphenoid consistent with a small amount of residual mass. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The patient underwent postoperative fractionated stereo-
tactic radiotherapy to the residual tumor (2750 cGy in
5 fractions) followed by atezolizumab and bevacizumab
planned for 12 cycles. On initiation of radiation therapy the
patient was completely blind in both eyes. After completing
radiation the patient regained usable vision with residual
right hemianopsia. 

Imaging at 4 months follow-up is shown in Fig. 2 . MRI
sagittal T1-weighted images demonstrated prominent curvi-
linear enhancement at the posterior aspect of the clivus and in
the bilateral parasellar area, and at the planum sphenoid, de-
creased in size compared to immediate postoperative scans,
consistent with a small amount of residual mass. AFP at 6
months follow-up was 113 ng/mL. 

Discussion and conclusions 

HCC is rare among patients without liver disease. Hepatitis
B virus infection is the most common cause of HCC world-
wide whereas hepatitis C virus (HCV) infection is the main
cause of HCC in Western countries and Japan, and the inci-
dence of HCC due to nonalcoholic fatty liver disease is in-
creasing [8] . Another important risk factor for HCC is alco-
hol consumption, with heavy drinking defined as 3 or more
drinks per day resulting in a 16% increase of liver cancer
in a meta-analysis of 19 prospective studies [9] . The United
States has seen an increase HCC in mortality rate by 43% be-
tween 2000 and 2016, from 7.2 to 10.3 deaths per 100,000 peo-
ple [10] . Due to the often concomitant cirrhosis, management
of HCC requires a multidisciplinary team with treatment op-
tions including liver transplantation, surgical resection, per-
cutaneous ablation, radiation, and transarterial and systemic
therapies [2] . 

Screening for hepatocellular carcinoma is performed on
patients defined to be at increased risk, not the general popu-
lation. It is recommended to screen all patients with cirrhosis
and subgroups of patients with chronic hepatitis B virus infec-
tions [11 ,12] . Ultrasound imaging is widely used as imaging
modality of choice to identify intrahepatic lesions, but lim-
itations exist for capturing nodules less than 2 centimeters
in size which can be compounded by central obesity, hepatic
steatosis, or operator experience [11 ,13] . In fact, ultrasound
imaging alone has been found to have a low sensitivity to de-
tect early-stage HCC in patients with cirrhosis, and additional
screening tools such as AFP measurement are recommended
[14] . CT and MRI can be used as abdominal imaging to identify
intrahepatic lesions with reported 90% sensitivity for tumors
larger than 2 centimeters, however there is a need for large
cohort studies to support the use of cross-sectional imaging
in HCC screening [13 ,15] . 

AFP is a biomarker that has long been associated with HCC,
namely in early HCC detection. The use of AFP as a serum
biomarker is controversial, with most support for using AFP
as an adjunct to liver ultrasonography to improve surveil-
lance sensitivity compared to ultrasonography alone [16] . A
cutoff of 20 ng/mL is commonly used, however it is impor-
tant to note that APF may be elevated in patients with active
hepatitis but no evidence of HCC [13] . A value of 400 ng/mL
is definitive for HCC diagnosis. Other available serum-based
biomarkers include lens culinaris agglutinin-reactive fraction
of (AFP-L3) and des-gamma-carboxy prothrombin. The GALAD
score combines gender, AFP-L3, AFP, and des-gamma-carboxy
prothrombin for superior detection of HCC compared to any
biomarker or ultrasound imaging alone [13] . Our patient’s AFP
was elevated to 9370 ng/mL, well above the 400 ng/mL thresh-
old indicative of a HCC diagnosis. 

A diagnosis of HCC can be established using cytology or
histology, or by noninvasive imaging with CT or MRI. Both
the AASLD and EASL guidelines detail that HCC can be di-
agnosed based on imaging alone if a new mass of at least
1 centimeter demonstrates arterial hyper-enhancement and
venous washout in a cirrhotic liver using either multiphasic
contrast CT or MRI [16] . MRI and CT imaging should be used
as a diagnostic tool based on the contrast enhancement in
the arterial phase followed by the disappearance of contrast
in the venous phase, with biopsy reserved for nondescript le-
sions [13] . Staging scans are comprised of CT chest, abdomen,
and pelvis plus bone scans following a new HCC diagnosis. 
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The histopathology of HCC is variable with differing stages
of hepatocyte dedifferentiation. Advanced HCC can show neo-
vascularization, vascular infiltration, absence of portal tracts
within the tumor, and classic histologic patterns. These pat-
terns include: trabecular/sinusoidal, pseudoglandular, solid,
and undifferentiated [17] . A number of immunohistochemical
markers are diagnostically useful. Arginase-1 (ARG1) is a sen-
sitive and specific marker of hepatocytes that was positive in
the patient’s specimen [18] . CAM5.2 is another stain indicative
of HCC that was positive in the patient’s specimen. Other pos-
itive immunohistochemical stains in HCC include HepPar1,
glypican 3, AFP, polyconal CEA, and albumin ISH [19] . The pa-
tient’s specimen demonstrated gross histological characteris-
tic of carcinoma including but not limited to elevated mitotic
activity, prominent nucleoli, and reticulin staining confirming
the loss of normal acinar architecture. Immunohistochemi-
cal staining was consistent with HCC, including positive ARG1
and CAM5.2. 

Literature review reveals a paucity of cases of HCC pre-
senting initially with brain metastases [20–23] . Of all cases,
the most common initial manifestation was intracranial hem-
orrhage due to intracranial metastasis. Notably, to the best
of our knowledge there are only 4 other cases of metastatic
HCC with an unknown primary site of HCC [23–27] . A ret-
rospective analysis from Korea determined the incidence of
brain metastases from HCC to be 0.9% [28] . Likewise, a ret-
rospective analysis from China determined the incidence of
brain metastases from HCC to be 0.47% [29] . In the US, the
largest retrospective review to date on brain metastases from
HCC resulted in 0.39% of all brain metastases were from
HCC [30] . 

While rare, the incidence of brain metastases is increasing
internationally with treatment advances and improvements
in overall survival [30–32] . 

In this study, the patient presented with focal neurologic
deficits without evidence of the typical clinical presenting
symptoms associated with HCC. Given the clinical presenta-
tion and imaging results, the differential diagnosis included
pituitary adenoma, meningioma, or malignant metastasis.
Pituitary adenomas are neuroendocrine tumors that can be
secretory or nonsecretory, and depending on the location
they may cause mass effect presenting as visual field defects.
When a pituitary adenoma is at least 10 mm in size it is
classified as a pituitary macroadenoma and may secrete
excess hormones including prolactin, growth hormone,
adrenocorticotropic hormone, or thyrotropin [33] . Pituitary
adenomas are quite common, with reported prevalence as
high as 10% of the population [33] . Serum studies in this
patient were negative for secretory pituitary adenoma, with
prolactin, ACTH, and IGF-1 within normal limits. Histologic
descriptions of pituitary neuroendocrine tumor architecture
varies, with most tumors cells being epithelioid and with
uniform nuclear morphology [34] . Corticotrophs may strongly
stain positive for CAM5.2, as demonstrated in this patient,
however this patient lacked the characteristic elevation in
ACTH. Also, on the differential included meningioma, a
benign and common primary brain tumor. Histologic de-
scriptions vary by World Health Organization subtype and
grade, with Grade 3 anaplastic variant having malignant
cytomorphology that can resemble a carcinoma, melanoma,
or high-grade sarcoma. However, these tumors also exhibit
typical meningioma features including psammoma bodies
or meningothelial whorls and nuclear pseudoinclusions to
establish a diagnosis of meningioma [35] . This patient’s lesion
was characterized by malignant features, including: multiple
broad nests and sheets of metastatic carcinoma, abundant
pink to amphophilic cytoplasm, elevated mitotic activity, and
loss of normal acinar architecture on reticulin staining. The
most common origin for brain metastases are lung cancer,
breast cancer, melanoma, colorectal cancer, and renal cell
carcinoma [36] . In the case of an unknown primary tumor
upon discovery of malignant histopathology, immunohisto-
chemical profiles can aid in discovery of the primary site. The
patient’s cells were diffusely immunopositive for CAM5.2,
ARG1, and HSA. Additional stains proved to rule out tumors of
neuroendocrine origin, including chromogranin and synap-
tophysin. Due to the rapid rate of tumor growth, suspicion
was raised for metastatic disease. Expert histopathological
analysis confirmed HCC, supported by serum AFP well above
the diagnostic cutoff value, however extensive workup with
comprehensive abdominal imaging and whole body staging
scans was unable to determine the primary disease site. To
the best of our knowledge, this is the first study to report hep-
atocellular carcinoma presenting with intracranial metastasis
with an unknown liver primary site and no associated clinical
symptoms. 

Patient consent 

The authors of this article obtained written informed consent
by the patient. 
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