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Background: Cholangiocarcinoma is a locally invasive, poorly treatable malignancy of the
biliary tract that uncommonly metastasizes to the brain and rarely causes neuro-
ophthalmologic complications.

Case Presentation: A 34-year-old woman with an isolated sixth cranial nerve palsy under-
went brain neuroimaging and was found to have a large sellar/suprasellar mass invading the
cavernous sinus. Gross total resection was performed with improvement in the sixth cranial nerve
nerve palsy. Next-generation sequencing and histology studies revealed an adenocarcinoma with
a fibroblast growth factor receptor (FGFR)2-BICCI gene mutation. Positron emission tomogra-
phy/computed tomography scan demonstrated a large hypermetabolic partially necrotic hepatic
mass with local invasion, and liver biopsy confirmed a diagnosis of cholangiocarcinoma. At three
weeks after resection, the brain lesion recurred and the patient developed worsening diplopia.
The patient then received stereotactic radiotherapy applied to the brain lesion and began
treatment with gemcitabine and cisplatin. The patient was transitioned to FGFR-targeted therapy
with pemigatinib, and the patient was alive at last follow-up, 49 weeks after diagnosis.
Conclusion: To our knowledge, this is the first report of cholangiocarcinoma presenting as
a neuro-ophthalmologic finding, consisting of an isolated sixth cranial nerve palsy, which
was the harbinger of a brain metastatic sellar/suprasellar mass. The case highlights the
importance of prompt neuroimaging in isolated cranial nerve palsies, particularly in younger
patients, and consideration of rare aggressive metastasis to the sellar region, where prompt
surgery and pathology are critical in identifying the primary carcinoma and to instituting
expedited therapy.
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Introduction

Cholangiocarcinoma is a locally invasive, poorly treatable primary malignancy of the
biliary tract. Distant metastasis is uncommon, and the incidence of brain metastasis was
0.15%, 0.47% and 1.4% in three large case series of cholangiocarcinoma.' Even more
rare are neuro-ophthalmologic and ocular presentations of cholangiocarcinoma, with only
eight such cases in the literature.* ® We report a woman with isolated sixth cranial nerve
palsy from an invasive brain metastatic sellar/suprasellar mass as the presenting feature of
cholangiocarcinoma, which to our knowledge has not been previously reported.

Case Presentation
A 34-year-old woman presented with two weeks of diplopia. Her medical history
included obesity, myopia treated with laser in situ keratomileusis (LASIK) treatment in

submit your manuscript

Dove n

http:

in 3

International Medical Case Reports Journal 2020:13 667-671 667
© 2020 Fowler and Lam. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at hltpx /Iwww.dovepress.com/
BY Nc terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creati g/li by-nc/3.0/). By accessing

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, pmwded the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



mailto:blam@med.miami.edu
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com

Fowler and Lam

Dove

both eyes, and pilonidal cyst removal. The patient was eval-
uated in the ophthalmic emergency room with binocular
horizontal diplopia and moderate-to-severe headache of one
week duration. She denied trauma, recent illness, pain with
eye movement, numbness, weakness, change in menstrual
cycle or recent weight changes. On examination, she had an
8-prism diopter right esotropia in primary gaze with a —2
abduction deficit of the right eye. The remainder of the
cranial nerve exam was normal. A complete neurologic and
systemic physical exam was performed and was otherwise
normal. The visual acuity was 20/20 in each eye, and the
remainder of the ophthalmic examination (intraocular pres-
sure, pupillary exam, slit lamp and fundus examinations) was
normal. The findings were consistent with an acute isolated
sixth cranial nerve palsy. Magnetic resonance imaging (MRI)
of the brain and orbits revealed a 2.2 x 3.0 X 2.5 cm sellar/
suprasellar mass with internal cystic necrotic component and
abutment of the cavernous sinuses (Figure 1A and B). The
pituitary stalk was thickened and deviated to the left. The
mass extended into the right sphenoid sinus, dorsum sellae,
and clivus. Prolactin, adrenocorticotropic hormone, cortisol,
follicle stimulating hormone and luteinizing hormone were
within normal limits. Gross total resection was achieved via
an endoscopic transnasal transsphenoidal approach, as con-
firmed on post-operative MRI. Pathology of the clival lesion
revealed a moderately differentiated adenocarcinoma. The
lesion was also sent for next-generation sequencing of
DNA/RNA Life
Sciences).

and immunohistochemistry (Claris

At three weeks after the resection, her sixth cranial nerve
palsy improved; she was no longer diplopic in primary gaze,
although she had a residual 6-diopter right esotropia on right
gaze. Humphrey visual field testing, retinal nerve fiber layer
and ganglion cell layer optical coherence tomography were
normal, which is consistent with radiographic findings that
there was no compression of the optic chiasm or nerve.

At five weeks after resection, the patient developed
new onset horizontal diplopia in primary gaze with
a worsened (—4) abduction deficit of the right eye. An
MRI at that time revealed recurrence of a mass centered
in the sphenoid sinus with new bulging into the right
cavernous sinus and involvement of right Dorello’s canal
(Figure 1C and D). Positron emission tomography/com-
puted tomography (PET/CT) scan at that time demon-
strated a large hypermetabolic partially necrotic mass in
the right hepatic lobe extending to the caudate lobe. There
was also a hypermetabolic left hepatic lobe mass and

hypermetabolic portocaval lymph node suspicious for
metastasis.

The liver lesions were biopsied and histology revealed
a moderate to poorly differentiated adenocarcinoma, consis-
tent with cholangiocarcinoma, with immunostains positive
for cytokeratin (CK)7, CK20, and CK19. Immunostaining of
the metastatic clival lesion was also positive for CK7 and
CK20. Alkaline phosphatase (169 U/L), aspartate amino-
transferase (AST; 34 U/L) and alanine aminotransferase
(ALT; 68 U/L) were mildly elevated, whereas total bilirubin
levels were normal. Cancer antigen 19-9 (CA 19-9) at the
time of diagnosis was 164 U/mL. Next generation RNA
whole transcriptome sequencing of the metastatic tissue
revealed an FGFR2-BICCI gene fusion (exon 17 of
FGFR? joined in-frame to exon 3 of BICCI), which has
been described in a molecular subtype of cholangiocarci-
noma patients and has been shown to drive cell
proliferation.” Next generation sequencing of DNA from
the metastatic lesion also revealed a pathogenic variant in
exon 2 of the cell cycle regulator gene CDKN2A (¢.238C>T).

At seven weeks after resection, the patient received
stereotactic radiotherapy applied to the brain lesion (30
Gy in five fractions) and then began treatment with gem-
citabine and cisplatin. At 13 weeks after resection, MRI of
the brain revealed an interval increase in size of the clival
lesion with further invasion of the cavernous sinus and
dural extension (Figure 1E and F). The patient continued
gemcitabine and cisplatin treatment for eight cycles with
a partial metabolic improvement in her multiple liver
lesions on PET/CT, and slightly decreased size of the
clival lesion on MRI. Then, at 33 weeks after resection,
treatment was changed to pemigatinib, a kinase inhibitor
approved by the FDA for the patients with cholangiocar-
cinoma harboring fibroblast growth factor receptor
(FGFR2) gene fusions or rearrangements.® Ten weeks
after starting pemigatinib, there was again a slightly
decreased size of the clival lesion on MRI brain. CA 19-
9 levels prior to starting chemotherapy, after eight cycles
of gemcitabine and cisplatin, and with ongoing pemigati-
nib monotherapy (at 45 weeks after resection) were 260,
161, and 28 U/mL, respectively. The patient was alive at
49 weeks after initial presentation.

Discussion

To our knowledge, this case is unique as the first report of
cholangiocarcinoma presenting as a neuro-ophthalmic find-
ing, consisting of an isolated sixth cranial nerve palsy, which
was the harbinger of a brain metastatic sellar/suprasellar
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Figure | Tl-weighted MRI with gadolinium contrast of the metastatic lesion. At presentation, coronal (A) and sagittal (B) views showing expanded sella with thick-walled
sellar/suprasellar mass with extension into the right sphenoid sinus, dorsum sellae, and clivus. At one month after resection, coronal (C) and sagittal (D) views showing
recurrence and of the enhancing mass centered in the sphenoid sinus with locoregional involvement, new bulging into the right cavernous sinus and involvement of right
Dorello’s canal. At three months after resection, coronal (E) and sagittal (F) views showing significant increase in size of the mass. The lesion involved the sphenoid sinus and
posterior ethmoid air cells, elevating the sellar floor and displacing the pituitary gland superiorly. The lesion extended to the cavernous sinus and abutted the cavernous
carotid arteries, with erosion of the posterior cortex of the clivus, mild retroclival extension with dural involvement, and partial encasement of the basilar artery.

mass. The five previously reported neuro-ophthalmologic  metastasis to the medial rectus muscle and diplopia, two
presentations of cholangiocarcinoma include one case of cases of metastasis to the occipital lobe and homonymous
a clival mass and sixth cranial nerve palsy, one case of hemianopia, and one case of a hypercoagulable state-related
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stroke and homonymous hemianopia.* There have also been
two reports of cholangiocarcinoma metastasizing to the orbit
presenting with eye pain,” and one report of a combined
hepatocellular carcinoma/cholangiocarcinoma metastasizing
to the retina and vitreous.®

This case is also distinctive because the patient had
normal bilirubin levels and no other abnormal physical
examination findings or subjective complaints other than
mildly elevated liver enzymes, sixth cranial nerve palsy,
and diplopia. The most common presenting symptoms of
cholangiocarcinoma are jaundice, pruritis, abdominal pain,
weight loss, malaise, or night sweats.” Liver enzyme
abnormalities are also common findings at presentation,
especially with more advanced disease.

The diagnosis of cholangiocarcinoma is typically made
at advanced stages, which confers an unfavorable prog-
nosis. The median survival after diagnosis of brain metas-
tasis from cholangiocarcinoma ranges from 9.5 weeks to
16 weeks.'” Therefore, the outcome in this case was
particularly successful, as the patient was alive at last
follow-up, 49 weeks after diagnosis.

In this case, the initial invasion of the cavernous and
sphenoid sinuses at presentation, and the recurrence and
marked enlargement of the mass after resection, highlight
the aggressive nature of cholangiocarcinoma. Radiation
therapy is beneficial in some cases of intrahepatic or
perihilar cholangiocarcinoma,'® however the role of
radiation in brain metastasis from cholangiocarcinoma is
less clear. Only a few cases of cholangiocarcinoma with
brain metastasis have been treated with post-operative
radiation, and there is a lack of evidence regarding the
efficacy and most appropriate timing of radiotherapy in
these instances. Moreover, when the primary source of
metastasis is unknown, radiation is typically deferred
""" thus, in this

patient, radiation therapy was not performed immediately

until a definitive diagnosis us made;

after resection. Importantly, radiosurgery to the sellar/
parasellar region is limited by its potential for iatrogenic
damage to surrounding neurovascular structures includ-
ing the optic nerve, pituitary gland, and cranial nerves.
Cholangiocarcinoma metastasis is rare, and only 26
cases of solid CNS metastasis from cholangiocarcinoma
have been reported.'™'? A 2010-2015 review of the US
population revealed that the brain was the site of metas-
tasis in 1.6% of patients with stage IV intrahepatic
cholangiocarcinoma.'® The most common primary malig-
nancies that metastasize to the sellar/suprasellar region are
breast and lung cancer.'""'* Other important tumors in this

anatomic region are pituitary adenomas and the much rarer
invasive primary pituitary carcinoma. The unique presen-
tation of our case reveals the importance of considering
atypical causes of aggressive metastasis to the sellar/supra-
sellar region, including cholangiocarcinoma, where
prompt surgery and pathology are critical in identifying

the primary carcinoma and to instituting expedited therapy.

Ethics Approval and Consent to
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The patient provided written consent for this study and for
allowing the use of clinical images and information for the
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