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Two Cases of Unresectable Cholangiocarcinoma Treated by

Yttrium-90 Microspheres'
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Intrahepatic cholangiocarcinoma (ICC) is a rare malignancy and many cases of ICCs
are diagnosed in an unresectable state. Until now there has been no effective palli-
ative treatment for these cases. Recently yttrium-90 (*Y) radioembolization has
been highlighted as a new palliative treatment for these cases. In Korea, there has
been no reported case of unresectable ICC which was treated by *°Y radioemboliza-
tion up until now. We treated two cases of unresectable ICCs with *Y radioemboli-
zation and the ICCs were necrotized effectively without significant toxicity.
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INTRODUCTION

Intrahepatic cholangiocarcinoma (ICC) is an epithelial cancer
which arises from the intrahepatic bile duct. Surgical resection
or liver transplantation is the only known curative treatment for
ICC (1). However, most of the patients visit hospital too late due
to asymptomatic progression of the tumor to be treated cura-
tively. Because there is no established effective palliative treat-
ment option for unresectable ICC, median survival duration of
unresectable ICC is only 6-12 months (2).

For this reason, variable palliative treatments have been tried
on patients with unresectable ICCs. Systemic chemotherapy
with the combination of gemcitabine and cisplatin showed poor
results in treating patients with unresectable ICC. The overall
survival was still less than 1 year (2). Several trials on the effects
of transarterial chemoembolization (TACE) also showed a wide
range of the relatively short median survival from 12.2-15 months
(3-5). Recently, chemoembolization with drug-eluting beads-

TACE was investigated, but the median overall survival was also
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short - 11.7 months (6). Despite the development of stereotactic
body radiotherapy, median survival of patients receiving exter-
nal beam radiation therapy for unresectable ICC was 10.6
months and patients experienced some complications such as
biliary stenosis or liver failure (7).

Herein, yttrium-90 (*Y) radioembolization is highlighted as
an effective palliative treatment in patients with unresectable
ICC without significant adverse effects. *°Y-bearing micro-
spheres are the point radiation-source which release pure high-
energy P-ray localized in the intratumoral arterial vasculature.
Mean penetrating length is 2.5 mm and maximum penetrating
length is 11 mm in soft tissue (8). *Y-bearing microspheres can
necrotize the tumor only, without extensive hepatic parenchy-
mal damage when implanted in the tumor supplying artery.

We performed transarterial *°Y radioembolization treatment
on two patients with unresectable ICCs and the malignant lesions
were necrotized effectively by this new treatment without signifi-
cant toxicity. This is the first report of transarterial Y radioembo-

lization treatment of ICCs as a palliative option in Korea.
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CASE REPORT

Case 1

A 38-year-old man presented with a 2-week history of severe
fatigue. His medical history was not unusual except for a 5-year
history of diabetes mellitus. Liver function tests were in the nor-
mal range. An abdominal CT scan showed an 18 cm mass occu-
pying most of the right hepatic lobe and segment 4 (Fig. 1A). We
did sonography-guided biopsy for this lesion and it revealed ICC.
At the time of the diagnosis, ICC was in an unresectable state,
stage 4, due to its huge size although there was no evidence of dis-
tant metastasis. There were no significant abnormalities in hepatic
and renal functions and total bilirubin was measured at 1.36 mg/
dL. We planned transarterial Y radioembolization treatment as a
palliative treatment. Before *°Y bead implantation, we did a Tech-
netium 99m macroaggregated albumin (*"Tc-MAA) scan for
evaluation of the hepatopulmonary (HP) shunt and tumor-to-
normal (T/N) ratio (Fig. 1B). Results of the examination showed
that the HP shunt rate was 5.87% (Table 1). We determined that

the maximum radiation dose for the tumor within the limitation
of that HP shunt did not exceed 20% and the normal liver dose
did not exceed 100 Gy. First, we did hepatic arteriography (Fig.
1C). After that, we implanted 2.94 GBq and 0.84 GBq of resin Y
microsphere (Sirspheres@, Sirtex, Sydney, Australia) into the right
and left hepatic arteries, respectively.

After 18-months of Y radioembolization, the follow-up con-
trast enhanced CT scan at the arterial phase showed that the size
of the lesion was reduced (18 cm to 15 cm) and the internal ne-
crotic portion of the tumor had increased (Fig. 1D). Also the fol-
low-up positron emission tomography (PET)-CT scan showed to-
tal disappearance of the previously noted hot-uptake lesion (Fig.
1E), and there was no new hot-uptake lesion in the liver (Fig. 1F).
So we believed that the tumor was necrotized effectively. The pa-
tient did not complain of any symptoms and did not show signifi-
cant toxicities above grade 3 (Table 2).

Case 2
A 74-year-old man presented with weight loss of 5 kg in one

Fig. 1. A 38-year-old man with unresectable intrahepatic cholangiocarcinoma.

A. Initial abdominal CT scan (arterial phase) shows 18 cm sized huge mass lesion with peripheral arterial enhancement in both hepatic lobes.

B. Technetium 99m macroaggregated albumin scan shows low hepatopulmonary shunt rate (5.87%) and high tumor-to-normal ratio (7.89).

C. Celiac arteriography shows hypervascular tumor in both hepatic lobes.

D-F. At the 18-month after treatment, size of lesion is reduced (15 cm) and internal necrotic portion is increased. At the 18-month after treat-
ment, previously noted hot-uptake lesion (E) is no more detected in positron emission tomography-CT scan (F).
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Table 1. Patient Characteristics

Variables Case 1 Case 2
Age 38 75

Sex M M
Performance status (ECOG) 0 0
Morphologic tumor type Peripheral Peripheral
Extrahepatic metastasis None None
Prior treatment None None

Baseline evaluation of biochemical status

AST (IU/L) 19 19
ALT (IU/L) 29 24
ALP (1U/L) 156 -
Albumin (g/dL) 43 45
Bilirubin, total (mg/dL) 1.36 03
PLT (10°/uL) 13 238
Cr (mg/dL) 08 08
AFP (ng/mL) 42 26
PIVKA (mAV/mL) 33 -
CA 19-9 (IU/mL) 9.8 25.1
Baseline evaluation of abdominal CT
Hepatic tumor distribution Bilobar Bilobar
Tumor size (cm) 18 55
Portal vein thrombosis None None

Baseline status of arteriography and *"Te-MAA

Hepatopulmonary shunt (%) 5.87 412

T/N ratio 7.89 8.08
Delivered Y dose and received radiation dose

*Y dose (GBaq) 378 1.20

Received dose of tumor (Gy) 120.00 565.80

Received dose of normal liver (Gy) 15.21 70.00

Received dose of normal lung (Gy) 11.28 231

Note.—ECOG = Eastern Cooperation Oncology Group, PIVKA = protein induced by vitamin K antagonism, T/N ratio = tumor-to-normal uptake ratio, *"Tc-
MAA = Technetium 99m macroaggregated albumin, ©Y = yttrium-90

Table 2. Responses and Toxicities of *°Y Radioembolization Therapy in Two Cases

Variable Case 1 Case 2
Follow-up duration (month) 18 25
Response
Baseline tumor size (cm) 18 55
Tumor size after treatment (cm) 15 30
RECIST criteria 16.7% decrease, stable disease 45.500 decrease, partial response
Hot uptake lesion of the liver after treatment in PET-CT None None
Toxicity
Clinical toxicity* None None
Biochemical toxicity' None Grade 1

Note.—*Containing fatigue, abdominal pain, nausea and vomiting.
*According to National Cancer Institute's Common Toxicity Criteria for adverse event (version 3).
PET-CT = positron emission tomography-CT, RECIST = Response Evaluation Criteria in Solid Tumors, ®Y = yttrium-90
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year. His medical history was not unusual except for well con-
trolled hypertension. Liver function tests were in the normal
range. Contrast enhanced abdominal CT scan showed a 5.5 cm
sized homogeneously well enhanced lesion in S1, S7 and S8
(Fig. 2A). We did sonography-guided biopsy for this lesion and
it revealed ICC. At the time of the diagnosis, ICC was in an un-
resectable state. There were no significant abnormalities in he-
patic and renal functions and total bilirubin was measured at 0.3
mg/dL. We planned transarterial *’Y radioembolization treat-
ment as a palliative treatment. Before the *°Y bead implantation,
we did a ®Tc-MAA scan (Fig. 2B). Results of the examination
showed that the HP shunt rate was 4.12%, so we could do the
treatment without a radiation dose reduction (Table 1). After we
superselected the supplying artery of the tumor in S1 and the
right hepatic artery (Fig. 2C), we implanted 0.5 GBq and 0.7
GBq of the resin Y microspheres (Sirspheres@, Sirtex, Sydney,
Australia), respectively.

After 25-month *Y radioembolization, a follow-up contrast

enhanced CT scan at the arterial phase showed that the size of

Fig. 2. A 74-year-old man with unresectable cholangiocarcinoma.

the lesion was reduced (5.5 cm to 3 cm) and most of the tumor
had necrotized (Fig. 2D). Also, the follow-up PET-CT showed
total disappearance of the previously noted hot-uptake lesion
(Fig. 2E, F). So we thought that the tumor had necrotized effec-
tively. The patient did not complain of any symptoms and did

not show significant toxicities over grade 3 (Table 2).

DISCUSSION

In the USA, the prevalence of cholangiocarcinoma is 0.32 cas-
es per 100000 people in 1975-1979, and it has increased rapidly
to 0.85 cases per 100000 people in 1995-1999 (9). In Korea, in
1999, already the prevalence of the cholangiocarcinoma was al-
ready 3.6 cases per 100000 people because of the high infection
rate with Clonorchis sinensis due to the high rate of ingestion of
freshwater fish in Korea (10). In addition, the prevalence of chol-
angiocarcinoma in Korea has shown rapid growth trends, so in
2005, 5.2 people per 100000 were reported as having cholangio-

carcinoma (10).

F

A. Contrast enhanced CT scan at arterial phase shows 5.5 cm sized intrahepatic cholangiocarcinoma in S1,S7 and S8 before treatment.
B. Technetium 99m macroaggregated albumin scan shows low hepatopulmonary shunt rate (4.12%) and high tumor-to-normal ratio (8.08).

C. Celiac arteriography shows hypervascular tumor.

D-F. At the 25-month after treatment, size of lesion is reduced (3.0 cm) and internal necrosis is noted. At the 25-month after treatment, previ-
ously noted hot-uptake lesion (E) is no more detected in positron emission tomography-CT scan (F).
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Recently Y radioembolization has been highlighted as effec-
tive palliative treatment in patients with unresectable ICC with-
out significant adverse effects. US FDA permitted *Y radioem-
bolization treatment in unresectable primary hepatic cellular
carcinoma and metastatic hepatic carcinoma from colon cancer,
and several clinical studies have shown good results. Three small
group studies were conducted on the effects of Y radioemboli-
zation treatment on unresectable ICCs in 2008, 2010 and 2011.
Those studies showed mean survival duration of 14.9, 9.3 and 10
months, respectively, without significant toxicities (11-13).

Before Y radioembolization, a *™Tc-MAA scan should be
done for radiation dose selection. The *"Tc-MAA scan shows
the rate of flow in the HP shunt and the T/N uptake ratio of the
“Y microspheres. First, the rate of the shunt between hepatic ar-
tery and pulmonary vessel should be under the 20% because of
radiation pneumonitis caused by refluxed *°Y microspheres. Sec-
ond, the selective delivery of radiation to the tumor with sparing
of non-tumorous liver parenchyma depends on the T/N uptake
ratio of the Y microspheres (14). In general, we determine the
maximum radiation dose for the tumor within the limitation of
that HP shunt is not exceed 20% and the normal liver dose
should not exceed 100 Gy.

Until now, several adverse effects after treatment have been
reported. Most of these are caused by unwanted implantation of
*Y microspheres by reflux or the shunt. Gastroduodenal ulcer-
ation can develop when there is reflux of Y microspheres into
the gastroduodenal artery, and radiation pneumonitis can de-
velop if the microspheres become implanted in the lung through
the HP shunt. To avoid these toxic effects, coiling of the gastro-
duodenal artery and exact evaluation of the HP shunt should be
done.

In general, the Response Evaluation Criteria in Solid Tumors
criteria (15) is used in systemic chemotherapy or general radia-
tion therapy. However it has limitations in evaluating the effects
of °Y radioembolization. Because the main mechanism of treat-
ment is micro-infarction and embolization, Y radioemboliza-
tion induces necrosis with or without change in tumor size. For
this reason, PET-CT is a more useful modality to evaluate the
treatment response after °Y radioembolization because it shows
metabolic activities. A tumor that has been treated effectively
does not show hot-uptake, although it does not show decrease

in size (8). In our case (case 1), there was no considerable de-
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crease in size, but the follow-up PET-CT showed total disap-
pearance of the hot-uptake portion.

Y radioembolization treatment for unresectable cholangio-
carcinoma is still in the experimental stage, but several studies
including our study showed promising results. If this palliative
treatment is performed on appropriate patients with thorough
pre-assessment, we can obtain good results without specific tox-
icity. In the future, if the problem of the high cost can be resolved,
“Y radioembolization treatment can be the most effective palli-
ative treatment modality in unresectable intrahepatic cholangio-

carcinoma.
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