


• Intrahepatic cholangiocarcinoma (ICC) is the second most common (15%) primary 

liver cancer after hepatocellular carcinoma (HCC), with a rate of about 2.1/100,000 

people per year in western countries.

• Long established risk factors for CCA: hepatobiliary flukes, PSC, biliary tract cysts, 

epatolithiasis. 

EPIDEMIOLOGY

• More recently recognized risk factors for iCCA are similar to those known for HCC: 

cirrhosis, chronic hepatitis B and C and alcohol.

• The prevalence of these  risk factors is much lower for iCCA than for HCC.
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• The classification of the disease is based on the anatomic location: intra and 

extrahepatic cholangiocarcinoma.

• Intrahepatic cholangiocarcinoma (ICC) constitutes no more than 5–15% of all cases. 

• The prognosis of the disease is dismal and surgical resection is the only curative 

CLASSIFICATION

• The prognosis of the disease is dismal and surgical resection is the only curative 

treatment option with five-year survival rates varying from 14% to 40% (unspecific

clinical symptoms and central localization).
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• Surgical resection is the mainstay for treatment of iCCA. 

• Unfortunately, only about 20–40% of ICCs are diagnosed at a stage which meets the 

criteria for curative resection. Moreover, curative-intent surgery is mainly limited by 

the high recurrence rate of this cancer.

TREATMENT

• If untreated, unresectable ICCs have a median survival of less than 8 months which 

can be increased to approximately 12 months with systemic chemotherapy 

(gemcitabine and cisplatin).
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• Over the last decade, the use of image-guided loco-regional therapies (LRT) as a

palliative option in unresectable ICC has become increasingly accepted among

multidisciplinary teams that manage this subset of liver cancer patients.

• Intra-arterial therapies (IAT) are the most commonly used approaches for the

treatment of ICC.

LR-THERAPIES

• Embolic materials and/or chemotherapeutic agents or internal radiation can be

delivered directly to the tumor with high doses within the tumor tissue while

significantly reducing its systemic distribution.

• Most commonly used IAT: HAI/TACI, C-TACE, DEB-TACE and TARE.
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• Hepatic arterial infusion chemotherapy, through an implanted port system (HAI), 

represents a loco-regional approach that administers a continuous infusion of drug 

directly into the liver.

• The greatest experience with HAI has been in patients with colorectal liver 

metastases. Several studies have demonstrated the efficacy of HAI with significantly 

higher response rates, less toxicity and a potential survival benefit compared to 

HAI/TACI

higher response rates, less toxicity and a potential survival benefit compared to 

systemic chemotherapy alone. 

• By contrast, experience with HAI in primary liver cancers is much more limited. 
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HAI/TACI

• HAI via a percutaneous implanted port system (femoral or subclavian access).

• 11 patients with unresectable ICC were treated with infusion of fluorouracil combined with a variety of 

other agents (doxorubicin, mitomycin C, cisplastin).

• Mean survival of 26 months.

• Tanaka et al reported the most favorable survival outcomes in the literature for patients with unresectable

ICC, despite a patient cohort that included 63% (7/11) with extrahepatic disease.

• 25 patients were enrolled from may 2004 to november 2006.

• Istlogically confirmed ICC Not responder to other cht.

• ECOG 2 or less.

• Median survival 340d. 

• The disease control rate and MST were acceptable, but, considering that the implanted 

catheter-port system was required for HAI as a painful procedure, it cannot be claimed that this 

protocol has an advantage over systemic treatment.



HAI/TACI

• (HAI) with floxuridine (FUDR) and dexamethasone (dex). 

• Thirty-four unresectable patients (26 ICC and 8 HCC) from 2003 to 2007. 

• Patients with ICC had a higher response rate (53.8%) compared with those with HCC (25%).

• One patient with ICC responded sufficiently to undergo resection.

• The median survival was 29.5 months. 

• Between 1/2000 and 8/2012, 525 patients with ICC were evaluated. 

• 167 with unresecable disease confined to the liver were enrolled: 74 (SYS) and 93 (HAI + SYS).

• HAI: FUDR (+ mitomycin or gemcitabine).

• Overall survival in the combined group was longer compared to patients who received SYS alone (30.8 

months vs 18.4 months).

• Eight patients who initially presented with unresectable tumors responded enough to undergo complete 

resection and had a median overall survival of 37 months (range=10.4 – 92.3 months).



• Conventional TACE is the most commonly used intra-arterial modality in

unresectable ICC.

• During cTACE, an emulsion of chemotherapeutics and an oil-based contrast agent

(Ethiodol or Lipiodol) is injected into the tumor-supplying branches, followed by

the administration of an embolizing agent.

• The most commonly used drug combination in the US and Europe consists of

C-TACE

• The most commonly used drug combination in the US and Europe consists of

doxorubicin, cisplatin and mitomycin-C, but gemcitabine has also been used.

• TACE is tolerated well by the majority of patients without major adverse events.

• Most studies that investigate clinical outcomes in ICC treated with cTACE are

retrospective and do not use a standardized procedure protocol. However, the

available literature suggests potential survival benefits in patients with

unresectable lesions.
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C-TACE

• A retrospective analysis included 15 patients

• Treatment with cTACE using mitomycin-c (10 mg) for 59 treatment sessions over a period of six years.

• The patients were diagnosed with inoperable ICC with a mean tumor diameter of 10.8±4.6 cm and

multifocal disease in seven patients

• Previous treatments were reported for seven patients including liver resection (n=1, 6.7%), RFA (n=2,

13.3%) and systemic chemotherapy (n=4, 26.7%). One patient (6.7%) had liver cirrhosis, however, Child

Pugh score was A in 14 (93.3%) and B in one patient (6.7%)

• Median OS of 16.3 months.

• 17 patients treated between 1995 and 2004 .

• Conventional TACE regimen consisting of cisplatin, doxorubicin, andmitomycin-C, followed by embolization with polyvinyl

alcohol (PVA) or Embosphere particles (Biosphere Medical, Rockland, MA).

• Liver function was generally preserved (15 of 17 Child-Pugh class A), as well as (PS) (14 of 17 [ECOG] PS <2).

• Patients underwent a median of two TACE sessions.

• Median overall survival was 23 months.

• Two patients were deemed to have resectable disease following TACE.



C-TACE

• A retrospective trial included a total of 42 patients

• cTACE with different regimens consisting of gemcitabine combined with or followed by cisplatin and

oxaliplatin

• The median OS for the entire cohort was 9.1 months

• Patients with SD showed a median OS of 13.1 months compared to 6.9 months for patients with PD

(P=0.017)

• Retrospective analysis included 62 patients Treated with conventional TACE (cisplatin, doxorubicin, and 

mitomycin-C infusion followed by PVA embolization)

• Eighteen patients (29%) had received prior chemotherapy, and 7 patients (11%) had prior liver resection

• Extrahepatic disease was present in 19 patients (31%)

• One patient had an ECOG PS of 2; the remainder of the cohort had ECOG PS 0 to 1

• Patients underwent a mean of 2.7 TACE sessions

• Median survival was 20 months from time of diagnosis, and 15 months from initial chemoembolization.

• Patients having received prior systemic chemotherapy survived longer than those who did not (28 months versus 

16 months



C-TACE

• Compared cTACE (n=72) with symptomatic supportive therapy (n=83) in the palliative treatment of 155

patients with unresectable ICC.

• Extrahepatic disease was found in 39 patients (54%) of the TACE cohort and in 50 patients (60%) of the

supportive care group.

• Median OS in the TACE group (12.2 months) compared to the supportive treatment group (3.3 months).

• Prospective trials included  115 patients with unresectable ICC treated with TACE from 1999 to 2010. 

• TACE regimens varied, mitomycin-C, gemcitabine, both mitomycin-C and gemcitabine and cisplatin. 

• Patients with Child-Pugh class C liver disease or extrahepatic disease were excluded. 

• Hypervascular tumors were present in 62 patients (54%).

• Median survival was 13 months from initial chemoembolization. 

• No significant survival difference was observed between TACE regimens. 

• Tumor vascularity was identified as a positive prognostic indicator, among other factors. 



• Drug-eluting bead (DEB) therapy consists of highly absorbent microspheres mixed 

with high doses of chemotherapy, prior to hepatic arterial delivery similar to 

conventional TACE procedures.

• Multiple DEB platforms are available that have been used to deliver both 

DEB-TACE

Multiple DEB platforms are available that have been used to deliver both 

doxorubicin and oxaliplatin and irinotecan chemotherapy regimens.

• Only a few series to date have investigated DEB-TACE therapy in the treatment of 

ICC.
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• 11 patients who underwent TACE with DC Beads (Biocompatibles UK, Surrey, UK) loaded with doxorubicin.

DEB-TACE

• Small retrospective comparative study including 9 patients treated with oxaliplatin-preloaded (50 mg) • 11 patients who underwent TACE with DC Beads (Biocompatibles UK, Surrey, UK) loaded with doxorubicin.

• All patients had received prior systemic chemotherapy and/or hepatic resection. 

• A median of three treatment sessions was performed. 

• Median survival was 13 months following the first DEB-TACE session.

• Small retrospective comparative study including 9 patients treated with oxaliplatin-preloaded (50 mg) 

microspheres (HepaSpheres, Biosphere Medical, France) combined with systemic chemotherapy (oxaliplatin

and gemcitabine). 

• These patients were compared to a retrospectively acquired group of eleven patients, who were treated 

with chemotherapy (FOLFOX) only. 

• With one exception, Child Pugh class B and C as well as extrahepatic disease were exclusion factors in both 

groups. 

• The median OS after DEB-TACE and chemotherapy was 30 months compared to 12.7 months for 

chemotherapy alone.



• A prospectively designed multi-institutional review included 24 patients with unresectable ICC total of 42 

DEB-TACE

• DEBIRI (irinotecan 200 mg; DC/LC Beads, Biocompatibles/BTG, UK; n=26).• A prospectively designed multi-institutional review included 24 patients with unresectable ICC total of 42 

DEB-TACE sessions.

• The DEB-TACE regimen using DC/LC Beads (Biocompatibles, Farnham, UK) consisted of doxorubicin (150 

mg) and irinotecan (75 mg; range, 40–100 mg) and was combined with systemic chemotherapy in eight 

patients (33.3%). 

• The median OS was 17.5 months 

• Three patients (12.5%) were converted to surgical resection postprocedurally.

• DEBIRI (irinotecan 200 mg; DC/LC Beads, Biocompatibles/BTG, UK; n=26).

• cTACE (mitomycin-c 15 mg; gelfoam; n=10).

• Systemic chemotherapy (gemcitabine and oxaliplatin; n=31).

• Compared to cTACE and systemic chemotherapy, DEBIRI revealed prolonged median OS (5.7 vs. 11 vs. 

11.7 months.



• Y90-RE is a form of selective internal radiation therapy (SIRT). The concept

consists of the intra-arterial delivery of small embolic particles (20–40 μm)

containing the radionucleotide Y90, that emits β-radiation. Y90-RE allows

maximization of treatment efficacy while sparing the healthy liver parenchyma

from radiation-induced injury

• Currently, two major devices are available: glass-based microspheres

(TheraSphere, MDS, Nordion, Ottawa, Ontario, Canada) and resin-based

microspheres (SIR-Sphere, Sirtex, New South Wales, Australia).

Y-90

microspheres (SIR-Sphere, Sirtex, New South Wales, Australia).

• Given the small size and the severe radiation potency of Y90-particles,

complications may derive from unintended extrahepatic deployment of the

payload.

• All patients must be subjected to shunt evaluation using technetium-99

macroagglutinated albumin (Tc-MAA), SPECT and angiographic imaging.
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Y-90

• 24 patients with histologically proven ICC.

• They showed (follow-up available for 22 patients), according to the WHO Criteria, a partial response (PR) in 

6 patients (27%), stable disease (SD) in 15 patients (68%) and disease progression in one patient (5%), and 

according to the EASL Criteria, a complete response in two lesions (9%) and a PR in 17 lesions (77%). 

• The median OS was 14.9 months from the time of the first treatment. 

• Median survival was significantly prolonged in patients with ECOG performance status 0 than in those with 

status 1 and 2 (31.8 vs 6.1 and 1 month, respectively, p < 0.0001). 

• The median survival for patients with and without portal vein thrombosis was 5.7 and 31.8 months, 

respectively 

• The median survival of patients with peripheral versus infiltrative tumors was 31.8 and 5.7 months, 

respectively.

• 25 patients underwent resin-based 90 Y radioembolization for unresectable ICC between January 2004 and 

May 2009.

• Patients were assessed at 1 month and then at 3-month intervals after treatment. 

• A median OS of 9.3 months.

• Survival was significantly correlated to two factors, peripheral tumor type (vs infiltrative; p = 0.004) and an 

ECOG performance status of 0 (vs 1 and 2; p < 0.001).



Y-90

• In a series of 33 patients.

• A median OS of 22 months from the time of the first treatment.

• The median time to progression (TTP) was 9.8 months. 

• Survival and TTP were significantly prolonged in patients with ECOG 0 versus ECOG 1 or 2 (median OS: 29.4, 

10 and 5.1 months, respectively; TTP: 17.5, 6.9 and 2.4 months, respectively), in those with a tumor burden 

≤25% (OS: 26.7 vs 6 months; TTP: 17.5 vs 2.3 months) or in those with tumor response (PR or SD vs

progressive disease; OS: 35.5, 17.7 vs 5.7 months, respectively; TTP: 31.9, 9.8 vs 2.5 months, respectively).

• The current study expands upon the prior report if ibrahim. 

• Including forty-six patients with unresectable ICC who were treated with Y90 radioembolization at a single 

institution from July 2003 – May 2011. 

• Survival varied according to the presence of multifocal (5.7 vs 14.6 months), infiltrative (6.1 vs 15.6 months) 

or bilobar disease (10.9 vs 11.7 months).

• Five patients (11%) were downstaged to resection after treatment.



Y-90

• Comprehensive review of the current studies and clinical outcomes of unresectable ICCs treated with 90Y-

TARE 

• 12 studies with relevant data

• Median survival was 15.5 months 

• However, the authors pointed out the heterogeneity of the study populations: all the studies reported 

survival since the initiation of 90Y-TARE but in some cases the patients had undergone systemic 

chemotherapy prior to or during the treatment

• Showed that SIRT combined with chemotherapy seems a promising strategy as first-line treatment for 

unresectable ICC

• 24 patients treated with SIRT – control group treated with CIS-GEM 

• Median progression-free survival after TARE of 10.3 months

• Longer progression-free survival was observed when chemotherapy was given concomitantly than when 

chemotherapy was given before SIRT, with respective median of 20.0 versus 8.8 months (p = 0.001)



Y-90

• 23 patients between 2010-2015.

• The overall median survival was 17.9 months.

• Longer survival in naive patients as compared with patients in whom TARE was preceded by other treatments.



??



• The overall median survival across the four strategies was 

14.5 months confirming a beneficial effect. 

• The results, however, must be interpreted cautiously due 

to the potential selection bias across the treatment 

groups

• No standardized chemotherapeutic drug or schedule 

• HAI involves the implantation of a chemoinfusion pump or 

port which may predispose patients to a greater set of 

risks when compared with other intra-arterial strategies
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• ICC still represents a complex and heterogeneous scenario in which no evidence-

based algorithms of care exist. A similar to HCC diagnostic and therapeutic 

algorithm is recommended for ICC.

• Despite the lack of randomized controlled trials, current literature indicates 

evidence in support of the use of LRT for patients with unresectable ICC. 

Conclusion

• In particular, IAT have proven feasible, safe and effective in inducing local tumor 

response. Moreover current clinical evidence suggests survival benefits for IAT 

over systemic chemotherapy and the ability of downstaging tumors until eligible 

to resection.

• A multidisciplinary team of experts is necessary to ensure the best patient 

selection and to obtain optimal results; this is possible only in tertiary level centers 

having certified expertise, after thorough training of the staff.




