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Abstract
We report the case of a 57-year-old man who was di-
agnosed with a large unresectable cholangiocarcinoma 
associated with 2 satellite nodules and without clear 
margins with the right hepatic vein. Despite 4 cycles of 
GEMOX (stopped due to a hypertransaminasemia be-
lieved to be due to gemcitabine) and 4 cycles of FOL-
FIRINOX, the tumor remained stable and continued to 
be considered unresectable. Radioembolization (resin 
microspheres, SIRS-spheres®) targeting the left liver 
(474 MBq) and segment IV (440 MBq) was performed. 
This injection was very well tolerated, and 4 more 
cycles of FOLFIRINOX were given while waiting for 
radioembolization efficacy. On computed tomography 

scan, a partial response was observed; the tumor was 
far less hypervascularized, and a margin was observed 
between the tumor and the right hepatic vein. A left 
hepatectomy enlarged to segment Ⅷ was performed. 
On pathological exam, most of the tumor was acellular, 
with dense fibrosis around visible microspheres. Viable 
cells were observed only at a distance from beads. Ra-
dioembolization can be useful in the treatment of chol-
angiocarcinoma, allowing in some cases a secondary 
resection.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: A 57-year-old man with abdominal pain was 
diagnosed with a large unresectable hepatic tumor. On 
liver biopsy, this intrahepatic cholangiocarcinoma was 
observed within the normal liver parenchyma. After 2 
systemic chemotherapy regimens, the tumor remained 
stable. A radioembolization (SIRS-Spheres®) deliver-
ing 120 Gy to the tumor, 7 Gy to the normal liver and 
4 Gy to the lungs was performed. Three months later, 
the tumor was less vascularized and had shrunk, and a 
resection could be performed. On pathological exami-
nation, most of the tumor was acellular with fibrosis 
centered on microspheres, and only a few viable cells 
were noticed. 
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INTRODUCTION
Intrahepatic cholangiocarcinoma (ICC) is the second 
most common primary liver cancer[1,2] after hepatocellular 
carcinoma, with approximately 10000 new cases/year in 
Europe[3], and exhibits a dismal prognosis. The incidence 
of  ICC is growing in many countries[4]. Cure can be 
expected only from surgical resection[5] and in the early 
stages. However, the vast majority of  patients presents 
with advanced disease or experience tumor recurrence 
after initial resection. In locally advanced or metastatic 
patients, systemic chemotherapy combining cisplatin and 
gemcitabine is the current gold standard[6], but tumor 
response and overall survival remain poor. Intra-arterial 
treatment in locally advanced unresectable cases seems 
promising in cases of  liver-confined disease. Radioem-
bolization with 90Y-loaded beads has been reported in a 
few studies as efficient in ICC. We present the case of  a 
locally advanced ICC receiving systemic chemotherapy 
without major efficacy, followed by treatment with 90Y 
radioembolization (resin microspheres) that permitted 
resection with major (near complete) histologic response 
related histologically to the radioembolization.

CASE REPORT
A 57-year-old man without any past history presented 
with abdominal pain on his right side in December 2011. 
Ultrasound (US) and computed tomography (CT) scan 
demonstrated a large tumor on the median part of  the 
liver without any abdominal lymph nodes or extrahe-
patic tumors. Alpha-fetoprotein levels were 29 ng/mL 
(ULN = 5 mg/mL), and carcinoembryonic antigen and 
carbohydrate antigen 19-9 serum levels were normal. 
On magnetic resonance imaging, an 11-cm nodule with 
two satellite tumors was identified. The main tumor was 
invading the left portal pedicle and the left and median 
supra-hepatic veins and exhibited no security margin with 
the right supra-hepatic vein (Figure 1A) and the right he-
patic artery. Colonoscopy and gastroscopy were normal. 
Pathological analysis of  the liver biopsy confirmed an 
ICC; the surrounding liver parenchyma was normal.

The patient was treated with a GEMOX regimen 
(gemcitabine 1000 mg/m² D1 and oxaliplatin 100 mg/m² 
D2) every 2 wk. After the fourth cycle, the appearance of  
hepatic cytolysis likely due to gemcitabine led us to stop 
this treatment and to shift to a FOLFIRINOX regimen. 
After 4 cycles, the CT scan revealed a stable disease, and 
resection was considered impossible. 

Local hepatic treatment with radioembolization was 
subsequently attempted. A biodistribution analysis of  
99 mTc macroaggregated albumin injected in the target 
arteries did not reveal any lung shunting of  extrahepatic 
uptake. The therapeutic injection was performed on 23rd 
July 2012 with two selective injections: one in the left 
hepatic artery of  474 Mbq of  90Y-resin microspheres 
(SIRS-Spheres®, Sirtex Medical, Lane Cove, Australia) 
and the other of  440 Mbq in the segment IV artery aris-
ing from the right hepatic artery. Dosimetry calculations 

(BSA method) corresponded to 120 Gy delivered to the 
tumor, 7 Gy to the non-tumorous liver and 4 Gy to the 
lungs. No side effects were noted, and 4 more cycles of  
FOLFIRINOX were administered. In September 2012 
(2 mo after the radioembolization), the CT scan revealed 
a partial response (Figure 1B), but at the arterial phase, 
the hypervascular component of  the tumor had clearly 
declined, and a margin between the tumor and the right 
hepatic vein could be observed. The volume of  the left 
lobe only slightly increased after radioembolization from 
1323 mL up to 1420 mL.

A left hepatectomy enlarged to segment Ⅷ was per-
formed on October 30th, 2012 without major difficulty. 
The pathological examination revealed that most of  the 
tumor was composed of  acellular, dense, collagen fibrosis 
with many beads included. The center of  the tumor was 
entirely fibrotic; at the periphery of  the tumor (Figure 2), 
some neoplastic cords could be identified in the fibrosis 
at a distance from beads; these cords were largely unicel-
lular and sometimes organized around a glandular cavity. 
This response was classified as a major tumoral regres-
sion with a R0 resection. The patient was alive without 
evidence of  recurrence 1 year after the surgery.

DISCUSSION
This case of  partial radiologic tumor response allowing 
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Figure 1  Magnetic resonance imaging. A: MRI before treatment revealing 
a large intrahepatic cholangiocarcinoma and 2 small satellites nodules; there 
was no clear margin with the right hepatic vein (arrows); B: After systemic che-
motherapy and one intra-arterial injection of 90Y-resin microspheres, the tumor 
size decreased, the tumor appeared less vascularized, and the margin between 
the tumor and hepatic vein appeared free (arrows). 
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Diameter = 85 mm



a complete R0 tumor resection and major histologi-
cal tumor response after chemotherapy and one single 
radioembolization illustrates the usefulness of  multidis-
ciplinary approaches in locally advanced liver tumors, 
particularly ICC, and the efficacy of  radioembolization. 
In this case, pathological examination revealed a close 
relationship between the presence of  beads and severe 
necrosis/fibrosis; conversely viable tumor cells were only 
observed at the periphery of  the tumor, at considerable 
distances from beads. 

Radioembolization involves the injection of  micro-
spheres loaded with 90Y into the feeding artery. These 
spheres had a diameter ranging from 25 to 60 μm. Cur-
rently, two different types of  microspheres are available, 
glass (TheraSphere®, Nordion, Canada) and resin (SIR 
Sphere, SIRTEX, Australia), and these differ in size and 
activity per sphere, which is important for glass spheres 
but less important for resin microspheres. This treatment 
achieves the microembolization of  tumorous vessels and 
delivers local irradiation; 90Y is a very energetic isotope 
with a cytotoxic range of  several millimeters (median 2.5 
mm) and a short half-life of  64.2 h. This isotope is only a 
beta emitter, and patients can be discharged the same day. 
This treatment is a therapeutic option in hepatocellular 
carcinoma and in hepatic colorectal metastases. Large-
scale randomized trials are ongoing to determine the best 
place for these loco-regional treatments.

Few data are available on 90Y radioembolization in 
advanced cholangiocarcinoma[7-9]; both resin and glass 
microspheres have been used. All series are retrospective 
and have confirmed tolerance to this therapeutic option. 
The response rate is difficult to summarize, as some se-
ries used the classical Response Evaluation Criteria In 
Solid Tumors (RECIST)/WHO criteria, whereas others 
used EASL criteria or mRECIST more “logically” with 
this approach to measure the vascularized part of  the 
tumor. The response rate was approximately 25%-30% 
using WHO or RECIST and higher (73%) with EASL. In 
one series, 5 of  46 patients benefited from downstaging 
from an R0 surgery[10], as in our case. In most cases, the 
future remnant liver volume increased after radioembo-

lization of  the contralateral lobe[11]; this increase was not 
obvious in our case.

Therefore, in unresectable but localized ICC, radio-
embolization can be considered a useful tool that results 
in curative resection in some cases. This option should be 
considered in some borderline cases for surgical resection.
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