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Case Summary

An 81-year-old woman was re-
ferred to the hospital in January 2017
with nausea, progressive worsening
anorexia, and weight loss of about 6
kg in one year. A computed tomog-
raphy (CT) scan showed a 9 X 6.5-cm
mass in the right hepatic lobe involv-
ing the right branch of the portal
vein, and a slight ectasia of the in-
trahepatic bile ducts. Hepatic biopsy
revealed a histological diagnosis of
cholangiocarcinoma. The patient un-
derwent percutaneous portal embo-
lization in February 2017 followed by
right hepatectomy extended to seg-
ment I in April 2017. Histopathologi-
cal examination revealed a diagnosis
of intrahepatic cholangiocarcinoma
(ICC), stage pT2G2NORO (AJCC 8™ edi-
tion staging manual).! She remained
asymptomatic and with no signs
of recurrence until January 2019
when she appeared with anorexia,
nausea and weight loss of about 3

kg over a month. Laboratory study
revealed an elevation of the tumor
marker carbohydrate antigen (CA
19-9) (109.30 U/mL) and gamma-glu-
tamyltransferase (GGT) (80 U/L).
Carcinoembryonic antigen (CEA)
was not altered. Abdominal MRI
showed two focal hepatic lesions,
one measuring 4.2 cm in segment
III, and the other measuring 1.7 cm
in segment IVa. At this point, the
patient refused systemic treatment
with palliative chemotherapy and,
after a multidisciplinary board meet-
ing, it was decided to locally treat
both lesions with stereotactic body
radiation therapy (SBRT). Two weeks
after ultrasound-guided placement of
fiducial markers, the patient under-
went SBRT with a Cyberknife system
(Accuray Incorporated) directed to
the segment III liver lesion, at a dose
of 60 Gy in 5 fractions of 12 Gy each,
on alternate days. Five days after con-
cluding treatment of segment III, she
initiated SBRT of the segment IVa
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lesion, at a dose of 60 Gy, in 3 frac-
tions of 20 Gy each, on alternate days
(Figure 1). A 5-fractionation scheme
was adopted for the segment IIT
lesion to fulfill radiation dose con-
straints for adjacent normal tissues,
according to UK Consensus on Normal
Tissue Dose Constraints for Stereotactic
Radiotherapy.? Planning target vol-
ume (PTV) for the segment III lesion
was 84.87 cm® and for segment IVa
was 17.09 cm®. Radiation plans were
prescribed to the isodose line that
provided greater than 95% coverage
of the PTV. The prescription isodose
line was 79% and 81%, for segment
IIT and IV lesions, respectively. The
Cyberknife Synchrony Respirato-

ry Tracking System was used to
continuously monitor respiratory
movements and correlate the data
with movements of a fiducial-marked
target lesions.

The patient concluded SBRT treat-
ment in April 2019 uneventfully and
with good tolerance. Subsequently, she
maintains 6-monthly imaging and lab-
oratory surveillance. Total follow-up
time since SBRT was 23 months. At the
last follow-up date (March 2021), the
patient had no signs of gastrointesti-
nal, skin or hematologic toxicity, with
evidence of gradual remission of the
hepatic segment III lesion and total
disappearance of the hepatic segment
IVa lesion. Furthermore, she has no
signs of local recurrence or metastasis,
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Figure 1. Three-dimensional reconstruction of beam geometries of a Cyberknife treatment plan for hepatic
segment Il (A) and segment IVa (D) lesions, and 2-dimensional axial (B and E) and sagittal (C and F) images
of a Cyberknife treatment plan with isodose curves.
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and after radiation therapy (segment il liver lesion [A]; segment
IVa liver lesion [B]). Both lesions were easily detected in pre-RT
MRI. After treatment, the largest lesion (A) showed a progressive
volumetric reduction and the smallest lesion (B) disappeared. Note
the dysmorphic liver due to previous hepatectomy with the usual
hypertrophy of the remaining parenchyma. (Red arrow - lesion
identifier, red dashed circle - previous lesion location, FS - fat
saturation technique).

Figure 2. Abdominal MRI images depicting the two liver lesions before ﬂ
’ Before RT ‘ ’ 8 months after RT ‘

T2FS

17 mm Not visible
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FIGURE 3. Graphic demonstration of gradual decreasing of tumoral marker carbohydrate antigen 19-9 (CA
19-9) and gamma glutamyltransferase (GGT) - Previous to RT and at 1 week and 1, 4, 8, 18 and 23 months
after RT. Reference levels for CA 19-9 and GGT are < 37 U/mL and 5-55 U/L, respectively.
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any systemic treatment (Figures 2, 3).

Imaging Findings

Abdominal MRI revealed a 4.2 cm
nodular formation at the lower/medial
limit of hepatic segment III, with low
uptake of contrast product and accen-
tuated filling in the late phase, suggest-
ing metastatic cholangiocarcinoma. It
also revealed another 1.7-cm nodular
lesion on the cranial margin of the
segment VIa with the same character-
istics. Macrovascular invasion has not
been observed. Follow-up with abdom-
inal MRI every 6 months after SBRT
has revealed gradual volumetric re-
duction of the segment III lesion over
time (Figure 2A) and disappearance of
segment IVa lesion (Figure 2B).

CT scan during follow-up exclud-
ed other sites of secondary disease
such as lungs, lymph nodes or
bone metastasis.

Diagnosis

Intrahepatic cholangiocarcinoma
previously resected — stage pT-
2G2NORO, with subsequent appear-
ance of two liver metastasis
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ICC is a rare entity with an incidence
increasing worldwide, probably due to
improved ability to establish the diag-
nosis.? Surgical resection is considered
the only treatment with curative intent
for localized ICC. However, negative
margin resection is challenging in
patients with locally advanced tumors,
and extended hepatic resection has
been demonstrated as an independent
risk factor for major postoperative
complications.* Approximately 70% of
patients are unresectable at diagnosis
due to multiple intrahepatic tumors,
vascular invasion or distant metasta-
ses. For these patients, who are unable
to achieve optimal resection and are
mainly treated with palliative chemo-
therapy, the median survival ranges
2.3to 9 months.®

The use of RT in intrahepatic ma-
lignancies was traditionally limited
by concerns over hepatic tolerance
and the resulting inability to deliver a
sufficient treatment dose, particularly
in patients who may have compro-
mised hepatic function. The delivery
of tumoricidal doses of RT has be-
come feasible with the development
of modern techniques, including

evidence is scarce about its appli-
cability in ICC. Studies regarding ro-
botic radiosurgery of liver metastasis
have shown that a total dose of 45 to
60 Gy administered in 3 to 5 fractions,
with a fraction dose of 9 to 20 Gy was
safe and effective as a local treatment
option for secondary liver tumors.®
Moreover, a prospective dose-es-
calation study that used different
doses (30 Gy in 3 fractions, 50 Gy in
5 fractions, and 60 Gy in 6 fractions)
determined that the rate of complete
and partial response (at 6 and 12
months), as well as the local control
rate at 12 months, were significantly
higher in the 60 Gy group.®

In this work, we present a case of a
patient diagnosed with ICC 52 months
ago, who underwent total resection of
the tumor, with subsequent appear-
ance of two liver metastases effectively
and safely treated with SBRT, without
any type of systemic treatment. After
a follow-up period of 23 months,
the patient remains with no signs of
disease recurrence or progression. In
fact, she has a survival superior to the
overall survival (OS) reported in the
vast majority of ICC metastatic cancer
patients without extrahepatic disease.’
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Some studies have been published in the
last decade about the role of RT as locore-
gional therapy in patients with unresectable
or metastatic ICC without extrahepatic
disease.®1° A single-institution retrospective
study carried out by Tao and colleagues in-
cluded 79 patients with localized inoperable
ICC, treated with 3D-conformal intensi-
ty-modulated RT photon beam or passive
scatter proton beam techniques, with doses
ranging 35 to 100 Gy in 3 to 30 fractions, for
a median biologic equivalent dose (EQD2)
of 80.5 Gy.® Median OS after the first diag-
nosis was 30 months. Authors concluded
that higher EQD2 (> 80.5 Gy) correlated with
an improved 3-year OS (73% vs 38%) and
3-year local control (78% vs 45%). Howev-
er, an important factor could have highly
contributed to the observed 3-year OS and
local control, as the great majority of pa-
tients included in that study (89%) received
systemic chemotherapy prior to RT, unlike
the patient described in this case report.

A prospective phase II multi-institutional
trial including 37 patients with unresectable
ICC showed that hypofractionated proton
therapy (median EQD2 of 58 Gy) resulted in
a median progression-free survival (PFS)
rate of 8.4 months, and 1-year and 2-year
PFS rates of 41.4% and 25.7%, respective-
ly. The median OS was 22.5 months, with
1-year and 2-year OS rates of 69.7% and
46.5%, respectively.® Also, in this study
61.5% of patients underwent chemother-
apy before RT. Based on these results, a
recent NRG study (NRG-GI001) attempted
to evaluate the use of hypofractionated
external-beam RT (EBRT) in this patient
population; however, this trial closed due to
poor accrual. Last year, Smart and col-
leagues reported 2-year results of a cohort
of 66 patients with unresectable or locally
recurrent cholangiocarcinoma treated with
hypofractionated proton or photon RT,
with a median dose of 58.05 Gy (median of
biologically effective dose of 80.52 Gy) in 15
fractions.!® Note that 42% of patients includ-
ed in this study received prior chemothera-
py, and 70% of patients presented with only
one tumor lesion before RT. The median OS
from the date of diagnosis was 25 months
for the entire cohort, and 2-year OS and
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2-year local control rates were 58% and
84%, respectively, with a relatively low
severe toxicity rate (grade 3 <11%).%
These studies suggest that ablative
doses of radiation allow for a high local
control rate and encouraging results in
terms of survival outcomes.

SBRT remains an option for the
treatment of all primary and metastat-
ic liver cancers. In fact, local control
rates reported in a recently published
phase III randomized trial for recur-
rent hepatocellular carcinoma were
70% to 80% at 3 years, with proton
beam therapy shown to be noninferior
to radiofrequency.!! SBRT consists
of a noninvasive and well-tolerated
treatment that may allow patients sus-
tained QOL benefits. Our patient did
not require systemic treatment and tol-
erated SBRT excellently. Furthermore,
SBRT in monotherapy was able to
sustain good systemic disease control,
prompting us to hypothesize about a
potential abscopal response.

Conclusion

This case report is about a patient
diagnosed with ICC 52 months ago.
The patient was initially submitted for
right hepatectomy; however, there was
subsequent appearance of two liver
metastases. She rejected systemic ther-
apy and proceeded with SBRT of liver
metastasis. After a total follow-up of
23 months since SBRT, the patient not
only retains an excellent survival, but
also has no signs of disease recurrence
or progression.

Management of cholangiocarcino-
ma is often difficult, with limited op-
tions for salvage treatment. Although
radiation has an established role in
the treatment of cholangiocarcinoma,
SBRT remains an option. This case
report highlights the potential efficacy
of SBRT in monotherapy for treating
multiple intrahepatic metastases
of ICC. Future randomized control
trials attempting SBRT of the liver
are needed for better management
of advanced ICC.
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