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Abstract

Skull metastases occur in patients with various malignancies; however, those resulting from intrahepatic
cholangiocarcinoma (ICC) have been rarely reported. In our hospital, 324 patients were diagnosed with
metastatic brain or skull tumors from June 1969 to June 2011, but only 3 of them (0.9%) developed skull
metastases from ICC. We report the case of 3 patients with skull metastases from ICC. A combination of
computed tomography (CT), contrast-enhanced magnetic resonance imaging (MRI), 18F-fluorodeoxyglu-
cose positron emission tomography (FDG-PET), and methionine-PET were used for imaging. Sites of tu-
mors were the lateral left orbit and right parietal bone in case 1, the left parietal bone, left temporal bone,
and lateral left orbit in case 2, the right petrous bone, right occipital bone, and upper cervical vertebra in
case 3. The metastases were confirmed to have originated from ICC by biopsy in two of the cases and di-
agnosed by MRI and FDG-PET in case 2. Radiosurgery and radiotherapy had positive effects on symptom

improvement and cosmetic problems.
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Introduction

Blood-borne metastases from various malignancies develop
occasionally in the skull. Common primary sites include
breast, lung, and prostate cancers and malignant lymphomas.?
Skull metastases are often asymptomatic and clinically
less important than intraparenchymal metastases. However,
in symptomatic cases with local pain or cranial nerve
palsies, treatment is necessary to improve the patients’
quality of life.”*

Intrahepatic cholangiocarcinoma (ICC) is a malignant
tumor that originates from cholangiocytes of small intra-
hepatic bile ducts. It is relatively rare, accounting for
5-10% cholangiocarcinomas, which account for only 3%
of all gastrointestinal cancers.®'V

Malignant ICC cells tend to spread lymphogenously;
therefore, frequent metastatic locations include the
liver, intra-abdominal lymph nodes, peritoneum, and
lungs. Brain or skull metastasis is very rare.!? In our
hospital, 324 patients were diagnosed with brain or
skull metastases from June 1969 to June 2011, but only
3 of them (0.9%) developed skull metastases from ICC;
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no patient had brain metastases from ICC. We report
these 3 cases.

Case reports

Case 1: A 56-year-old female had undergone hepatotomy
for ICC. Her follow-up included repeat computed tomog-
raphy (CT) and showed no recurrence.

In the same year of hepatotomy, she complained of pain
and swelling around her left eyelid, which disappeared
within 4-5 days but recurred several times. She was
initially treated by an ophthalmologist, but the symptom
did not improve. Two years later, she came to our hospital
following magnetic resonance imaging (MRI) that revealed
a left intraorbital tumor. Physical examination revealed
left eyelid swelling. Ophthalmic examination showed no
abnormality. Serum carcinoembryonic antigen (CEA) and
carbohydrate antigen(CA)19-9 levels were within normal
ranges. CT showed uniformly enhanced masses in the
lateral left orbit and right parietal bone; both accompanied
bone destruction (Fig. 1a, b). Gd-DTPA-enhanced MRI
(Gd-DTPA: gadolinium diethylenetriaminopentaacetic acid)
showed slight hypointensity and isointensity on T,- and
T,-weighted images, respectively, for both lesions (Fig.
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Fig. 2 Methionine-PET showing high uptake by the lateral left
orbit (a) and right parietal bone (b). FDG-PET (c, d) also shows
high uptake by the same lesions, which was less obvious than
that shown by methionine-PET. FDG-PET: 18F-fluorodeoxyglucose
positron emission tomography.

1c). The tumor partially invaded the bone, muscle, and
dura mater. Methionine positron emission tomography
(PET) and 18F-fluorodeoxyglucose positron emission
tomography (FDG-PET) showed high uptake by the skull
tumors (Fig. 2) but no uptake by other lesions. Whole-body
bone scintigraphy showed no uptake except by the skull.

Biopsy of the left orbital tumor for pathological diagnosis
revealed a hard elastic white tumor. Histopathological
examination of the tumor cells showed sheet and acinar
structures. Individual cells had a large vesicular nucleus
and abundant eosinophils to clear the cytoplasm (Fig. 3a).
Some areas had fibroblastic and necrotic tissues. Immu-
nohistochemical tumor cell staining was positive for
CD7 and CD19 (Fig. 3b, c) and negative for CD20. These
histological features indicated ICC metastasis. Because
the parietal tumor showed high uptake on PET (Fig. 2b),

Fig. 1 Postcontrast CT showing uniformly enhanced
masses in the lateral left orbit (a) and right pari-
etal bone (b); both were accompanied by bone
destruction. Contrast-enhanced T,-weighted MRI
of the lesions (c). The lateral lesion of the left
orbit partially invaded bone, muscle, and the dura
mater. CT: computed tomography, MRI: magnetic
resonance imaging.

Fig. 3 Histopathological examination of the lateral lesion of the
left orbit (a, x400) revealed a large vesicular nucleus and abun-
dant eosinophils to clear the cytoplasm. Immunohistochemical
staining was positive for CD7 (b, x400) and CD19 (c, x400) in
tumor cells, which indicated a metastasis of intrahepatic chol-
angiocarcinoma (ICC). These findings were similar to those of
the ICC pathological specimen obtained by hepatotomy 2 years
previously (d, x400).

it was diagnosed as the same metastatic tumor without
biopsy. We performed stereotactic radiosurgery for both
lesions. On follow-up MRI 12 months after surgery, the
tumors were well controlled and symptoms improved.
Case 2: A 56-year-old female with chronic hepatitis B
virus infection underwent hepatotomy for ICC. She had
received preventive chemotherapy twice through an intra-
arterial reservoir.

After 3 years of initial treatment, she noticed pain in
the parietal region of the skull, which was found to be a
slowly growing mass. Heterogenoulsy enhanced Gd-DTPA
MRI showed 3 osteolytic tumors at the left parietal bone,
left temporal bone, and lateral left orbit (Fig. 4), which
showed heterointensity on both T,- and T,-weighted
images. The left parietal tumor was bigger than the others
and had partially invaded the intracranium in contact
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with the superior sagittal sinus. PET-CT showed high
uptake by the skull tumors (Fig. 5), several small lung
tumors, and no uptake by other regions. These lesions
were diagnosed as metastases from ICC. She received
whole-brain radiotherapy (30 Gy) and tegafur, gimeracil,
and oteracil potassium chemotherapy. After 1 year and
6 months, chemotherapy was considered to be ineffec-
tive and gemcitabine was administered alternatively. In
the same year, the skull tumors increased and therefore
stereotactic radiosurgery was performed. However, she
died 4 years after the initial therapy.

Case 3: A 65-year-old male suffered from pain in the
right occipital and nuchal regions. One year later, he had
difficulty in swallowing and developed a hoarse voice.
Neurological examination and MRI at a neighborhood

Fig. 4 Axial T,-weighted MR image (a) showing a hypointensive
lesion in the lateral left orbit, which was heterointensive on
the axial T,-weighted image (b) and enhanced heterogeneously
by Gd-DTPA (c). Axial contrast-enhanced T,-weighted image
(d) showing another lesion in the left temporal bone. Coronal
contrast-enhanced T,-weighted image (e) showing a third lesion
in the left parietal bone, which was bigger than the others and
had partially invaded the intracranium in contact with the
superior sagittal sinus. Gd-DTPA: gadolinium diethylenetriami-
nopentaacetic acid, MR: magnetic resonance.
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hospital showed abnormalities; therefore, he came to our
hospital. Physical examination showed a subcutaneous
tumor in the right occipital and posterior neck regions.
Neurological examination revealed hoarseness, tongue
atrophy and deviation on protrusion, and atrophy of the
right trapezius and sternocleidomastoid muscles. These
symptoms indicated right IX, X, XI, and XIIth nerve palsy.
CT showed a low-density mass at the right petrous bone,
foramen magnum, and upper cervical vertebra. Mildly
enhanced Gd-DTPA MRI showed hypointensity and
hyperintensity on T;- and T,-weighted images, respectively
(images not shown). Histological examination of a needle
biopsy specimen showed adenocarcinoma. Whole-body CT
and abdominal ultrasonography revealed a 7 x 7-cm tumor
in the left liver lobe. Needle biopsy was performed, and
histological diagnosis was ICC. Thus, the final diagnosis
of ICC with skull metastasis was established. Conservative
treatment was recommended, and he received chemotherapy
and radiotherapy but died 1 year later.

Discussion

Skull metastases are the most common cranial neoplasms
in adults. According to the 175-patient review of Mitsuya
et al.,” breast cancer (54.9%) was the most common
primary tumor, followed by lung cancer (14.3%), prostate
cancer (6.3%), malignant lymphoma (5.1%), and others
(19.4%). Reported incidence of skull metastases from
hepatocellular carcinoma (HCC) is 0.4-1.6%.5'31% Consid-
ering that cholangiocarcinoma accounts for only 15% of
hepatic cancers' and ICC accounts for only 5-10% of
cholangiocarcinoma,*'V it is obvious that the incidence
of skull metastases from ICC is even more rare. In our
hospital, 324 patients were diagnosed with brain or skull
metastases from June 1969 to June 2011, but only 3 of
them (0.9%) developed skull metastases from ICC; no
patient had brain metastases from ICC. After a thorough
literature search, we found only 1 case report of ICC
metastasizing to the skull (Table 1).1%

Tumors can metastasize to the skull via two pathways.
One is the hematogenous pathway via the lung to the
brain or skull and another is the osseous pathway via

Fig. 5 PET-CT showing high uptake at
the left orbital (a), left temporal (b), and
left parietal (c¢) tumors. PET-CT: positron
emission tomography computed tomography.
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Table 1 Characteristics of patients with skull metastases from intrahepatic cholangiocarcinoma

. Metastasi
Metastasis to olastasis

Caseno.  Age, Sex Symptom Interval Location of skull metastasis to the brain
other organs
parenchyma
1 58, F  Pain and swelling around the 2 months  Left orbit — -
left eyelid Right parietal bone
2 56, F  Painful mass in the parietal 3 years  Left orbit, left parietal bone, Lung -
region left temporal bone
3 65, M  Pain in the right occipital Same time Right petrous bone Upper cervical -
region and posterior region Right occipital bone vertebra
of the neck, Right IX X XI XII
palsy
4 Miyamoto 67, F  Mass in the left parietal region 2 years Left occipital bone Th12 -

et al.’?

Th12: twelfth thoracic vertebra

the craniospinal system (CSVS).'® CSVS has two main
divisions: (1) the intracranial veins, which include the
cortical veins, dural sinuses, cavernous sinuses, and
ophthalmic veins and (2) the vertebral venous system,
which includes the vertebral venous plexus (Batson’s
plexus).? This system is characterized by the lack of
venous valves, which allows bidirectional blood flow.»?
The rise of intrathoracic or intra-abdominal pressure
causes retrograde venous flow in CSVS, and the tumor
cell can bypass the lungs and brain and metastasize to the
skull.*#1) In Table 1, the location of metastasis was along
the lines of CSVS. This indicates that CSVS may be one
of the metastatic pathways in skull metastasis from ICC.

Methionine-PET is a very helpful imaging method for
detection of malignant tumors. Although the right parietal
lesion was small and less obvious by MRI in our case
1, methionine-PET showed high uptake by the lesion.
Generally, FDG-PET was less helpful than methionine-
PET because of high physiological uptake by the brain
parenchyma and poor localization. In several studies,
PET-CT was reported to be helpful because of accurate
anatomical localization of metastatic tumors in the skull
base.” PET-CT was helpful in detecting skull base tumors
in our case 2.

Metastatic skull tumors are clinically important for
patients’ quality of life. As is the case in brain metastasis,
there are four modalities of therapy used for patients with
skull metastases: surgery, irradiation, chemotherapy, and
hormonal therapy.

Surgical excision is performed for a symptomatic lesion
that can be removed with relative safety, low morbidity,
and low mortality.”®* Although surgery improves local
control and symptomatic outcome, no survival difference
is observed between surgical and non-surgical groups.*'¥
Michael et al.,” suggested that surgery in carefully
selected cancer patients provides effective palliation of
symptomatic calvarial metastases that overlie or invade
the venous sinuses.

Radiotherapy is performed when the lesion is difficult
to resect. Therefore, it is the most common standard
treatment of skull-base metastases. Laigle-Donadey et al.,”
treated 70% of patients with skull-base metastases by
radiotherapy alone or in combination with chemotherapy
or surgery, and 90% were relieved of pain or cranial nerve
dysfunction. Vikram and Chu'” reported that radiation
was more effective for patients presenting with symptoms
of short duration. The symptomatic improvement rates
were 87%, 69%, and 25% for patients with < 1 month,
1-3 months, and > 3 months history, respectively. Early
treatment greatly improves the chances of helping patients
with skull metastases.

Radiosurgery offers an effective treatment for patients
with lesions near sensitive structures or in previously
irradiated fields.” In our cases, radiosurgery and radio-
therapy had positive effects on symptom improvement
and cosmetic problems.

Chemotherapy and hormonal therapy are used in
combination with surgery or radiotherapy to treat systemic
lesions and may produce clinical improvement.” However,
in ICC cases, chemotherapy is controversial.®!®

In conclusion, the possibility of skull metastasis from
ICC should be considered when patients complain of
skull mass or cranial nerve palsies and skull metastasis
is diagnosed. Otherwise, patients with ICC should be
carefully monitored for possible development of skull
metastasis.

Conflicts of Interest Disclosure

The authors have no personal financial or institutional
interest in any of the drugs, materials, or devices in
the article. All authors who are members of The Japan
Neurosurgical Society (JNS) have registered online Self-
reported COI Disclosure Statement Forms through the
website for J]NS members.

Neurol Med Chir (Tokyo) 53, October, 2013



10)

11)

Skull Metastasis From Intrahepatic Cholangiocarcinoma

References

Batson OV: The function of the vertebral veins and their
role in the spread of metastases. Ann Surg 112: 138-149,
1940

Coman DR, Delong RP: The role of the vertebral venous
system in the metastasis of cancer to the spinal column;
experiments with tumor-cell suspensions in rats and rabbits.
Cancer 4: 610-618, 1951

Constans JP, Donzelli R: Surgical features of cranial metas-
tases. Surg Neurol 15: 35-38, 1981

Gil Z, Even-Sapir E, Margalit N, Fliss DM: Integrated PET/CT
system for staging and surveillance of skull base tumors.
Head Neck 29: 537-545, 2007

Hsieh CT, Sun JM, Tsai WC, Tsai TH, Chiang YH, Liu MY:
Skull metastasis from hepatocellular carcinoma. Acta
Neurochir (Wien) 149: 185-190, 2007

Khan SA, Thomas HC, Davidson BR, Taylor-Robinson SD:
Cholangiocarcinoma. Lancet 366: 1303—1314, 2005
Laigle-Donadey F, Taillibert S, Martin-Duverneuil N, Hilde-
brand J, Delattre JY: Skull-base metastases. | Neurooncol
75: 63—69, 2005

Michael CB, Gokaslan ZL, DeMonte F, McCutcheon IE, Sawaya
R, Lang FF: Surgical resection of calvarial metastases over-
lying dural sinuses. Neurosurgery 48: 745-754; discussion
754-755, 2001

Mitsuya K, Nakasu Y, Horiguchi S, Harada H, Nishimura T,
Yuen S, Asakura K, Endo M: Metastatic skull tumors: MRI
features and a new conventional classification. | Neurooncol
104: 239-245, 2011

Miyamoto J, Tatsuzawa K, Sasajima H, Mineura K: Metastatic
skull tumor from cholangiocarcinoma. Case report. Neurol
Med Chir (Tokyo) 47: 132-135, 2007

Nakeeb A, Pitt HA, Sohn TA, Coleman J, Abrams RA, Pian-
tadosi S, Hruban RH, Lillemoe KD, Yeo CJ, Cameron JL:

Neurol Med Chir (Tokyo) 53, October, 2013

12)

13)

14)

15)

16)

17)

18)

721

Cholangiocarcinoma. A spectrum of intrahepatic, perihilar,
and distal tumors. Ann Surg 224: 463-475; discussion
470-472, 1996

Okamura Y, Harada A, Maeda A, Fujioka A, Horiba T, Ishigure
K, Hirai A, Ito Y, Uesaka K: Carcinomatous meningitis
secondary to cholangiocarcinoma without other systemic
metastasis. ] Hepatobiliary Pancreat Surg 15: 237-239, 2008
Shim YS, Ahn JY, Cho JH, Lee KS: Solitary skull metastasis
as initial manifestation of hepatocellular carcinoma. World
J Surg Oncol 6: 66, 2008

Stark AM, Eichmann T, Mehdorn HM: Skull metastases:
clinical features, differential diagnosis, and review of the
literature. Surg Neurol 60: 219-225; discussion 225-216,
2003

Tobinick E, Vega CP: The cerebrospinal venous system:
anatomy, physiology, and clinical implications. Med Gen
Med 8: 53, 2006

Trivedi P, Gupta A, Pasricha S, Agrawal G, Shah M: Isolated
skull base metastasis as the first manifestation of hepa-
tocellular carcinoma—a rare case report with review of
literature. | Gastrointest Cancer 40: 10-14, 2009

Vikram B, Chu FC: Radiation therapy for metastases to the
base of the skull. Radiology 130: 465-468, 1979
Zografos GN, Farfaras A, Zagouri F, Chrysikos D, Karaliotas
K: Cholangiocarcinoma: principles and current trends.
HBPD INT 10: 10-20, 2011

Address reprint requests to: Jun-ichiro Kuroda, MD, PhD, Depart-

ment of Neurosurgery, Faculty of Life Sciences, Kumamoto
University School of Medicine, 1-1-1 Honjo, Kumamoto,
Kumamoto 861-8556, Japan.

e-mail: jukuroda@kumamoto-u.ac.jp





