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Introduction

Hepatocellular carcinoma (HCC) is the fifth most common
malignancy and the second most common cause of cancer-
related mortality worldwide. Higher prevalence is seen in
Asia and other developing countries [1]. Both the incidence
and the mortality from this cancer are increasing in the USA
[2]. Metastasis to the orbit is rare in hepatocellular carcinoma,
with infrequent mention in the literature to date [3-5].
Approximately 50% of these unusual cases represent the ini-
tial diagnosis of metastatic disease.

Treatment is challenging and generally requires a multi-
modal treatment plan to optimize both outcomes and quality
of'life. Our review of the literature notes radiation and systemic
therapies to be the mainstay, but there is rare mention of more
invasive treatments such as surgery and radioembolization,
likely because such patients often have impaired functional
status and are poor surgical candidates.

Here, we report a case of orbital metastasis as the initial pre-
sentation of metastatic HCC in a 60-year-old male of Chinese
descent with previously treated hepatitis C virus (HCV) infec-
tion, successfully treated with a multimodal approach including
radioembolization, surgery with reconstruction, external beam
radiotherapy, and systemic therapy, whose right orbit remains
free of disease over 1 year after treatment initiation.
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Case Presentation

A 60-year-old Chinese male with a history of genotype 6
HCYV infection, successfully treated to a sustained virologic
response (SVR) with interferon and ribavirin in 2006, present-
ed to the emergency department in July of 2016 with com-
plaints of an enlarging right eye orbital mass, proptosis, and
diplopia. He had noted a growing mass in his right orbit for the
past 6 months and complained of both pain during mastication
and dull right-sided headaches. Mild weight loss of 23 Ibs
was noted. On exam, a firm, fixed mass was identified in the
right temporal area. His right eye had prominent proptosis and
mild conjunctival erythema. Neurological examination re-
vealed intact visual fields in the right eye with deficits in right
eye abduction, elevation, and depression.

He was referred to ophthalmology, where biopsy of the
mass was done, revealing polygonal tumor cells with eosino-
philic granular cytoplasm and rounded nuclei, some with
prominent nucleoli, along with bile pigment (Fig. la, b).
Immunohistochemistry showed strong, diffusely positive
Hep-par with a granular pattern (Fig. 1c). CAMS.2 was also
strongly positive. Cytoplasmic staining revealed Glycapin-3
positivity. The tumor was negative for Vimentin, S-100 (Fig.
1d), Mart/Mel A, HMB45, RCC, CK7, PSA, BerEp4, Ca-P,
HepBsAg, HepBcAg, and MOC-31. Magnetic resonance im-
aging (MRI) of the brain and orbit to better visualize the lesion
revealed a destructive enhancing mass centered in the lateral
wall of the right orbit measuring 5.8 cm % 3.4 cm x 4.9 cm
(Fig. 2a, b). The mass extended laterally and inferiorly into
the right masticator space. It also extended anteromedially into
the extraconal compartment of the right orbit, exerting mass
effect on the right lateral rectus muscle and right optic nerve
without direct invasion of either structure. No intraconal ex-
tension was evident. Erosion through the right greater wing
of the sphenoid bone with minimal right middle cranial
fossa invasion was seen, without mass effect upon the right
temporal pole.
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Fig. 1 Histopathology of right
orbital mass. a Hematoxylin and
eosin (H&E) stained section of
hepatocellular carcinoma
metastatic to the right orbital wall
(% 100); b representative section
of the tumor with bile pigment
(arrow) (x 400); ¢ tumor cells
demonstrate strong and diffuse
immunoreactivity for Hepar 1 (x
400); d negative
immunoreactivity for S-100 in
tumor cells (x 400)
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Fig. 2 Magnetic resonance
imaging (MRI) of right orbital
wall mass, pre- and post-
intervention. a, b axial and
coronal T1-weighted MRI images
of the right orbital mass lesion
shown via biopsy to be metastatic
hepatocellular carcinoma (HCC).
Note mass effect upon right eye
structures, including the optic
nerve and globe, without invasion
into these structures. ¢, d
Equivalent T1 axial and coronal
views show the right orbit after
successful metastasis
radioembolization followed by
resection with skull
reconstruction
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The patient underwent staging CT scan of the chest and
triple phase liver scan. He was found to have an arterially
enhancing mass in hepatic segments 6 and 7, measuring
6.9 x 6.9 x 5.1 cm with washout and delayed capsular for-
mation radiographically consistent with HCC. He had liver
nodularity on imaging and left hepatic lobe enlargement
consistent with cirrhosis. There were no ascites or varices.
An incidental finding of polycystic kidneys were noted in
imaging. The patient was diagnosed with HCC with
oligometastatic disease to the right orbit. Laboratory find-
ings revealed an elevated alpha-fetoprotein (AFP) level of
25,609 ng/ml (reference range 0.0-8.3 ng/ml). Aspartate
transaminase, alanine transaminase, total bilirubin, and
prothrombin time were normal. Serum creatinine was mild-
ly elevated at 1.4 g/dL. Albumin was decreased at 2.9 g/
dL, thought to be from to poor oral intake due to pain with
mastication. Quantitative HCV RNA reverse transcriptase-
polymerase chain reaction was performed on a serum sam-
ple and no viral RNA was detected. Hepatitis B virus
(HBV) testing by quantitative polymerase chain reaction
was also negative.

The patient underwent angiography and embolization
of the right external carotid artery to decrease the tumor
size prior to surgery. He subsequently underwent stereo-
tactic cranial orbital zygomatic resection and resection of
metastatic disease involving the orbit, infratemporal fossa,
and middle cranial fossa. As tumor resection required
complete removal of the right sphenoid bone, he required
intraoperative skull reconstruction with a custom-fitted
orbitozygomatic Medpor sheet.

He was later treated with adjuvant radiation therapy with
37.5 Gray in 15 fractions to the right temple region. The pri-
mary site of disease in hepatic segments 6 and 7 was treated
with embolization of the right hepatic artery with Yttrium-90
(Y-90) microspheres. Following recovery, he was started on
sorafenib for his metastatic hepatocellular carcinoma, with
occasional treatment holidays due to hand-foot syndrome.
With comprehensive treatment, the patient noted resolution
of his eye pain, diplopia, and pain with mastication. His oral
intake improved and his albumin levels normalized.

Subsequent staging scans 6 months after treatment initia-
tion noted residual liver disease, the interval development of
filling defects in the hepatic artery secondary to direct HCC
invasion, progressing necrotic abdominal adenopathy likely
representing metastasis, and the rise of several metastatic lytic
lesions, including T11 and the left occipital condyle of the
skull. Some of these lesions progressed while on sorafenib
therapy. He was therefore switched from sorafenib to regoraf-
enib, and palliative radiation to T11 and the left occipital con-
dyle was administered due to bone pain. He did not tolerate
regorafenib and was therefore switched to nivolumab mono-
therapy. On this therapy, he successfully achieved and main-
tained stable disease.
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Surveillance MRI scans of the right orbit were performed
every 3 months. Scans performed approximately 18 months
after definitive chemoembolization and surgery showed a
sustained remission of the orbital oligometastasis (Fig. 2c, d).

Discussion

HCC is an aggressive and difficult-to-treat malignancy that
causes significant morbidity and mortality. The detection of
metastatic disease may be the initial presentation. Orbital wall
metastases are rare and the optimal course of management not
well-established given the anatomical complexity of the site,
the aggressive nature of the malignancy, and the commonly
impaired performance status of inflicted patients. This case
highlights the efficacy of a multimodal approach by combined
specialties to treat one such patient, including ophthalmology,
neurosurgery, medical oncology, radiation oncology, and
hepatology. With this unique approach, our patient’s debilitat-
ing visual symptoms brought about by his orbital metastasis
resolved completely and his quality of life improved
dramatically.

The vast majority of HCC patients have underling liver
disease with cirrhosis, as was the case with our patient [6].
In the USA, HCV is a common cause of cirrhosis, although
increasing data show that metabolic disorders such as nonal-
coholic fatty liver disease (NAFLD) are also increasing in
prevalence and constitute the underlying etiology behind a
growing number of HCC cases [7]. Per the American
Association for Study of Liver Disease (AASLD), surveil-
lance for HCC has been shown to confer a survival benefit
by allowing for the detection of earlier disease that can be
completely cured. However, the interval of testing, the modal-
ity to use, and which specific populations benefit the most
remains controversial [8]. Studies on HBV-infected patients
have shown a significant benefit from screening, even when
there is no cirrhosis, but it is unclear if these can be applied to
populations with order etiologies, including HCV [8, 9]. Most
patients deemed high risk are currently screened with abdom-
inal ultrasound, with or without a serum AFP level, every
6 months [10].

Also controversial is whether or not the achievement of a
sustained virologic response (SVR) in HCV decreases the risk
of HCC development. Treatment of active HCV infection has
been shown to confer a benefit in patients who develop HCC
[10]. However, in patients cured of their HCV without HCC,
there is evidence that an increased risk of HCC relative to the
general population. HCC surveillance may be recommended
in such patients even after successful hepatitis C treatment [11,
12]. It remains to be seen if the recent surge in HCV cure rates
with the newer targeted antiviral agents will allow for more
data to be collected and analyzed on this matter.
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Metastases from HCC are common and confer a poorer
outcome, as cure is unlikely to be achieved. Common sites
of metastases include the lungs and bone. Bone metastases
confer a particularly poor prognosis, with a 1-year survival
rate of approximately 50% [13]. Metastases specifically to
the orbital bones are rare, but in those studied, the reported
outcome is similarly poor, with median survival times of
10.2 months (+2.3 months) from the time of diagnosis [4].
Some patients received radiation therapy alone in case reports
and to our knowledge, this is the first case report where the
patient is treated with embolization of the right external carot-
id artery followed by surgical resection and radiation therapy
with complete response to therapy in the orbit region [5].

In our patient, in addition to locoregional control of his
primary tumor and comprehensive surgical and radiation treat-
ment of his right orbital metastasis, systemic therapy with
sorafenib was initiated. This agent, a broad inhibitor of tyro-
sine kinases including Raf, EGFR, and PDGFR, demonstrates
efficacy against HCC cells [14]. In the SHARP trial, sorafenib
conferred a 4-month overall survival (OS) and 3-month pro-
gression-free survival (PFS) advantage compared to those
treated with placebo [15]. It can be safely combined with other
therapies (e.g., radioembolization with Y-90 as was the case
with our patient). Side effects may necessitate treatment
breaks, however, and progression of the HCC on sorafenib
is not uncommon. Such patients benefit from a switch of ther-
apy. The broad tyrosine kinase inhibitor regorafenib is a viable
option, as was done in our patient after progression was de-
tected [16]. More recently, the programmed death ligand-1
(PD-1) inhibitor nivolumab was shown to be effective per
the CheckMate 040 study, and in our patient was instrumental
in achieving stable disease after regorafenib was no longer
tolerated [17].

Conclusions

HCC bone metastases are uncommon, and orbital involve-
ment is rare yet debilitating. This case represents a novel mul-
tidisciplinary approach to one such patient presenting with
symptomatic orbital oligometastatic HCC, involving right ex-
ternal carotid artery embolization followed by surgical resec-
tion and adjuvant radiotherapy with a complete, durable re-
sponse. Our patient experienced improved quality of life and
survival from definitive interventional metastatic lesion man-
agement. Systemic therapy with sorafenib combined with Y-
90, followed by regorafenib and nivolumab, highlight the ef-
ficacy of the expanding systemic therapy armamentarium
available for HCC. More studies are needed to determine if
patients with oligometastatic presentations can have improved
survival and quality of life from prompt and comprehensive
multidisciplinary evaluations.
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