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Abstract
Cholangiocarcinoma, arising from bile duct epithelium, 
is categorized into intrahepatic cholangiocarcinoma (ICC) 
and extrahepatic cholangiocarcinoma (ECC), including 
hilarcholangiocarcinoma. Recently, there has been a 
worldwide increase in the incidence and mortality from 
ICC. Complete surgical resection is the only approach 
to cure the patients with ICC. However, locoregional 
extension of these tumors is usually advanced with 
intrahepatic and lymph-node metastases at the time of 
diagnosis. Resectability rates are quite low and variable 
(18%-70%). The five-year survival rate after surgical 
resection was reported to be 20%-40%. Median survival 
time after ICC resection was 12-37.4 mo. Only a small 
number of ICC cases, accompanied with ECC, gall 
bladder carcinoma, and ampullary carcinoma, have 
been reported in the studies of chemotherapy due to 
the rarity of the disease. However, in some reports, 
significant anti-cancer effects were achieved with a 
response rate of up to 40% and a median survival of 

one year. Although recurrence rate after hepatectomy 
is high for the patients with ICC, the residual liver and 
the lung are the main sites of recurrence after tentative 
curative surgical resection. Several patients in our study 
had a long-term survival with repeated surgery and 
chemotherapy. Repeated surgery, combined with new 
effective regimens of chemotherapy, could benefit the 
survival of ICC patients. 
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INTRODUCTION 

Cholangiocarcinoma, arising from bile duct epithelium, 
is categorized into intrahepatic cholangiocarcinoma 
(ICC) and extrahepatic (ECC), including hilar cho­
langiocarcinoma. ICC, more than 90% of  which is 
adenocarcinoma[1], is the second most, but relatively 
rare, common primary liver cancer after hepatocellular 
carcinoma, accounting for 5%-10% of  the primary 
malignancies of  the liver[2,3]. Recently, there has been a 
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worldwide increase in the incidence and mortality from 
ICC, although the incidence and mortality from ECC are 
decreasing[4,5]. There has also been an increasing number 
of  reports on the surgical treatment of  ICC. Complete 
(R0) surgical resection is the only therapy for the cure of  
ICC patients. However, the resectability rate is still low 
and the prognosis following hepatectomy is poor, because 
the locoregional extension of  these tumors is usually 
advanced with intrahepatic and lymph-node metastases 
at the time of  diagnosis[6]. Although only a small number 
of  ICC cases, accompanied with also ECC, gall bladder 
carcinoma, and ampullary carcinoma, have been reported 
in the studies of  chemotherapy due to the rarity of  the 
disease,several reports have demonstrated significant anti-
cancer responses for ICC using new agents[7,8]. Recently, 
the treatment strategy for colorectal carcinoma (also 
adenocarcinoma) has been dramatically altered in the 
combination of  surgery and chemotherapy with new anti-
cancer agents, such as CPT-11 and oxaliplatin[9,10]. There 
is a need of  considerations to improve the therapeutic 
approaches for ICC. It has been reported that ICC may 
include two pathologically and biologically different types 
of  tumors, peripheral mass-forming (usually hepatitis-
based) tumor and central periductal-infiltrating tumor 
without hepatitis[11,12].

In this article, the outcomes of  the treatment with 
surgery and chemotherapy for ICC patients are reviewed 
and future prospects are discussed.

SURGICAL RESECTION
Currently, surgical resection of  the involved liver seg­
ments is the only curative treatment for ICC. However, 
resectability rates have been quite low and variable 
(18%-70%), as most patients present at an advanced stage. 
Surgery has been successful in several reported series, 
with a 1-year survival rate of  35%-86%, 3-year survival 
of  20%-52%, and 5-year survival of  20%-40%. In our 
institute, 44 patients with ICC underwent hepatectomy by 
2006 and their 3-, 5- and 10-year survival rates after the 
first hepatectomy were 51%, 29% and 22％, respectively. 

Disease-free survival at 5 years varied significantly -bet
ween 2% and 41%. Median survival after ICC resection 
was 12-37.4 mo[11,13-26]. Some of  these studies report 
that peri-operative mortality was less than 5%, which is 
recently decreasing[11,12,15] (Table 1).

Since there is a limited number of  patients in most 
reports of  ICC cases few studies have specifically ad­
dressed surgical resection outcomes compared with 
non-operative treatment. Based on the available studies, 
surgery should be performed in patients with potentially 
resectable ICC regardless of  its stage. DeOliveira et al[15] 
emphasized the importance of  performing a complete 
resection because the 5-year survival rate among their 44 
patients was 63% and the median survival was 80 mo in 
patients who could achieve an R0 resection. Nakeeb et al[18]  
demonstrated that resection was beneficial; and the 
5-year survival was 44% and median survival was 26 mo 
in those who underwent resection versus 0% and 7 mo, 
respectively, in patients without surgical resections. 

Indicators of  poor prognosis noted in two or more 
studies included positive lymph nodes, positive margins, 
multiple nodules, vascular invasion, and large tumor size. 
Other indicators included capsular invasion, histological 
type, tumor spreading type, bilobar disease, mucobilia, 
left side involvement, and high CA 19-9[11,14,16,17,21-24]. Chen 
et al[14] also reported that patients with hepatolithiasis 
had higher rates of  resection, and higher incidence of  
papillary tumors and postoperative complications, but 
no difference in survival was noted when compared with 
patients without hepatolithiasis. In a study of  33 patients, 
the recurrence rate was 61% at 12.4 mo. Liver was the 
most common site of  recurrence, followed by the lung, 
lymph nodes, and bone[24,25]. 

In summary, surgical resection of  the liver is the only 
curative treatment with a 5-year survival rate of  around 
30% and a median overall survival of  2-3 years for ICC 
patients. Strong prognostic factors after hepatectomy 
are number of  nodules, surgical margin, and lymph-
node involvement. Thus, further investigations should 
be carried out about the treatment for the recurrence 
after surgery and for patients with factors indicating poor 
prognosis.
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Table 1  Recent reported series of hepatectomy for intrahepatic cholangiocarcinoma

Survival rate (%)  and MST 

Authors Year No 1-yr 3-yr 5-yr MST (mo) Significant prognostic factors for survival

Okabayashi 2001 60 68 35    29   19.6 Number of nodules, lymph-node involvement, vascular invasion, symptomatic tumor
Chen 1999 48    35.5   20.5   16.51

   27.2     8.8     7.82

DeOliveira 2007 44   40 28 Surgical margin
Palik 2008 97    74.9    51.8   31.1 Number of nodules, surgical margin
Inoue 2000 52 63 36   36 18 Surgical margin, lymph-node involvements, vascular invasion
Valverde 1999 30 86 22   22 28 Number of nodules, lymph-node involvements
Madariaga 1998 34 67 40   35 19 Number of nodules, surgical margin
Shimada 2007 94    69.5    35.5   31.1 24 Number of nodules, surgical margin, lymph-node involvements
Weber 2001 33 55   31    37.4 Vascular invasion

1Data from intrahepatic cholangiocarcinoma patients with hepatolithiasis; 2Data from intrahepatic cholangiocarcinoma patients without hepatolithiasis; 
MST: Median survival time.



CHEMOTHERAPY
There are not so much evidences for the evidence-based 
evaluation of  the chemotherapeutic efficacy for ICC 
patients. Only a small number of  ICC cases , accompanied 
with extrahepatic cholangiocarcinoma, gall bladder 
carcinoma, and ampullary carcinoma, have been reported 
due to the rarity of  the disease. There are also a variety of  
factors, which influence the effect of  chemotherapy and 
complicate the evaluation, such as control of  cholangitis, 
liver function and performance status, except for tumor-
related factors. In this article, studies in biliary tract 
carcinoma, including ICC, are reviewed.

To date, only two small randomized controlled tri­
als have been published for biliary tract carcinoma[27,28]. 
An randomized controlled trial on chemotherapy and 
supportive treatment was conducted in patients with 
unresectable biliary tract cancer and pancreas cancer[30]. 
In this study, fluorouracil (5-FU) + leucovorin or 5-FU 
+ leucovorin + etoposide were used for chemotherapy. 
For all the patients, significantly prolonged survival 
was observed in the group with chemotherapy [median 
survival time (MST), 6.0 mo] compared with the 
group with supportive treatment alone (MST, 2.5 mo). 
However, due to the small number of  patients with biliary 
tract cancer (37), no significant difference was found 
between the groups (chemotherapy group MST, 6.5 mo; 
supportive treatment group 2.5 mo; P = 0.1). The rate 
of  improvement in quality of  life was also examined in 
this trial, and a significant difference was found in the 
chemotherapy group compared with the supportive 
treatment group (36% vs 10%; P < 0.01). 

The single use of  fluoropyrimidines such as 5-FU, or 
a combination of  5-FU with interferon, leucovorin, or 
hydroxyurea as biochemical modulators, was often used 
for advanced biliary tract cancer[27,29-34]. The response 
rates ranged from 7% to 34% and MST ranged from 6 
to 14.8 mo with the combined use of  5-FU and these 
modulators. However, no difference was observed in 
survivals of  patients with chemotherapy including 5-FU 
for unresectable biliary tract cancer and patients who 
received best supportive care. 

Since 1999, clinical trials have been conducted with 
gemcitabine[35-41]. Although methods of  administration 
are varied, relatively good results are reported. The 
response rates ranged from 0% to 36% and MST ranged 
from 4.6 to 14.0 mo. Toxicity-induced myelosuppression, 
such as leucopenia, as well as nausea and anorexia, was 
mainly observed, although they were well tolerable. 

A clinical trial of  tegafur/gimeracil/oteracil pot­
assium (S-1), which is an oral anti-cancer drug consisting 
of  tegafur as a prodrug of  5-FU, 5-chloro-2, 4 dihy
droxypyridine and potassium oxonate, was conducted in 
Japan[42,43]. In a late phase Ⅱ trial, a favorable result was 
reported, with a response rate of  35% and MST of  9.4 
mo in 40 patients. 

Some reports used mitomycin C, cisplatin, taxanes, 
and irinotecan (CPT-11)[44-46], which showed a response 
rate of  around 10% and MST of  4.5-6.1 mo.  

For biliary tract cancer, since the chemotherapeutic 
effects are limited with a single agent, many modalities 
of  combined chemotherapy have been carried out[47-65]. 
Compared with single-agent chemotherapy, the response 
rate of  combined chemotherapy is generally high and 
the survival period is also inclined to be long. Although a 
regimen of  combined 5-FU, anthracycline and platinum 
has often been employed, no standard regimen has been 
established. An attempt at a regimen focusing on the use 
of  gemcitabine is currently being made and a favorable 
result has been achieved, with the response rate of  
28%-38% and MST of  4.6-11.0 mo in patients treated 
with gemcitabine + cisplatin[66-69]. 

Therapeutic drugs targeting molecular biological 
characteristics (molecular targeting therapy) are now also 
under development. In view of  a report suggesting the 
strong expression of  epithelial growth factor receptor 
(EGFR) in biliary tract cancer, a phase Ⅱ trial using 
erlotinib, an EGFR-inhibiting drug, is being carried out 
(response rate 8% and MST 7.5 mo)[70] (Table 2).

In summary, recent advancement facilitates the che­
motherapy to achieved a response rate of  around-30% 
and a median survival of  more than one year for ICC 
patients. Key drugs currently available for the therapy are 
gemcitabine, fluoropyrimidines, and platinums. Further 
investigations are required for the development of  new 
agents, such as molecular-targeting drugs, and combined 
therapy with surgery.

POSSIBLE SUBTYPES OF ICC AND THEIR 
CHARACTERISTICS
Two studies categorized the ICC into subtypes and co­
mpared their prognoses. Shimada et al[11] categorized ICC 
into two types according to the classification of  the Liver 
Cancer Study Group of  Japan[71]: Mass-forming and mass-
forming periductal-infiltrating types, which occurs with a 
definitive mass but also causes infiltration along the portal 
pedicle and bile ducts. The mass-forming periductal-
infiltrating type was associated more with jaundice, bile 
duct invasion, portal invasion, lymph node involvement, 
and positive surgical margins. In their study of  74 patients, 
those with mass-forming ICC had less local recurrence 
(76.1% vs 92.9%) and a significantly higher median survival 
(32 vs 22 mo) than those with mass-forming periductal-
infiltrating ICC. Aishima et al[12] classified 87 patients into 
hilar ICC and peripheral ICC and noted that hilar ICC 
was more likely to be associated with perineural invasion, 
lymph node metastases, and extrahepatic recurrence. 
1-, 3-, and 5-year survival rates of  the peripheral ICC 
patients were 88%, 72% and 60% compared with 66%, 
41% and 36%, respectively, in the hilar ICC patients. The 
incidence of  ICC has increased steadily over the past few 
decades and viral hepatitis, chronic liver disease, and fatty 
liver disease have been identified as possible contributing 
factors. Similar to the increased incidence of  HCC in the 
last decade from the epidemic of  hepatitis C, ICC may 
occur from viral hepatitis and metabolic syndrome-related 
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liver disease[72]. There are some reports that suggest the 
relationship between chronic hepatitis and peripheral 
mass-forming ICC[73]. These facts may indicate that ICC 
includes two different types pathologically and biologically:  
Peripheral mass-forming type (usually hepatitis-based) 
and central periductal-infiltrating type without hepatitis. 
However, further investigations are needed.

LONG-TERM SURVIVAL WITH REPEATED 
SURGERY AND CHEMOTHERAPY
Although the results of  surgical resection for ICC patients 
with lymph node metastases are thought to be especially 
poor, the outcome of  hepatectomy for these patients 
is comparable to that for patients without lymph node 
metastases in our series. 

Forty-four patients with ICC, including 13 patients 
with lymph node metastases, underwent hepatectomy 
before 2006 in our institute. The survival rates of  those 
patients after first hepatectomy are 51%, 29% and 22% 
for 3, 5 and 10 years, respectively. The survival rates of  
the patients with and without lymph node metastases are 
42% and 51% for 3 years, and 28% and 29% for 5 years, 
respectively. There was no significant difference in the 
survival curves between groups. However, 11 out of  13 
patients with lymph node metastases have recurrences 
after first hepatectomy (7 in residual liver; 2 in lung, lymph 
node, each; and 1 each in bone, brain, peritoneum). Five 

patients with lymph node metastases and 11 patients 
without lymph node metastases actually survived more 
than 3 years, and 4 of  those 5 patients with lymph node 
metastases underwent repeated surgery for recurrences 
in the residual liver or the lung. Three of  them also 
underwent adjuvant and/or neo-adjuvant chemotherapy. 
One patient who underwent four hepatectomies and 1 pul­
monary resection combined with chemotherapy survived 
6 years and 9 mo[74]. 

We also examined the results of  12 consecutive pati­
ents with unresectable advanced biliary tract carcinoma, 
including 8 patients with ICC in the other series of  our 
patients. They were treated with first-line chemotherapy 
of  S1/cisplatin combined with surgical resection and 
second-line chemotherapy of  gemcitabine. MST of  the 
patients was 15.9 mo. With S1/cisplatin therapy, 6 patients 
had a partial response based on the Response Evaluation 
Criteria in Solid Tumors guideline and 4 had a stable 
disease. Two patients with surgical resection after the 
therapy survived more than 4 years[75].

FUTURE PROSPECTS
Surgical resection is the only therapy for the cure of  
ICC patients. However, current resectability and pro­
gnosis after hepatectomy are not satisfactory. Further 
investigations should be conducted about the treatment 
for the recurrence after surgery and for patients with poor 
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Table 2  Recent phase Ⅱ studies of chemotherapy for biliary tract carcinoma

Agents n      RR (%)    PFS (M)   MST (M)   Authors    Year

Gemcitabine
   1000mg/m2, 30-min infusion 25 36 6.9 Gallardo 2001

24   12.5 2.5 7.2 Lin 2003
40   17.5 2.6 7.6 Okusaka 2006

Fluoropyrimidine           
   Capecitabine 26 19 8.1 Patt 2004
   S-1 19 21 3.7 8.3 Ueno 2004
   S-1 40    32.5 3.7 9.4 Furuse 2008
Others
   Docetaxel         24 20 6.0 8.0 Papakostas 2001
   CPT-11               36   8 2.7 6.1 Alberts 2002
   Erlotinib 42   8 2.6 7.5 Philip 2006
Gemcitabine + fluoropyrimidine
   Gem/5FU                 27 33 3.7 5.3 Knox 2004
   Gem/5FU/LV                               30 20 3.7 4.7 Hsu 2004
   Gem/5FU/LV                                             42 12 4.6 9.7 Alberts 2005
   Gem/capecitabine             45 31 7.0               14.0 Knox 2005
   Gem/capecitabine             45 32 6.0               14.0 Cho 2005
Gemcitabine + platinum
   Gem/cisplatin     30 37 4.1 4.6 Doval 2004
   Gem/cisplatin        40 28 4.7 8.4 Thongprasert 2005
   Gem/cisplatin     29 35 3.0               11.0 Kim 2006
   Gem/cisplatin     27 33 5.6               10.0 Park 2006
   Gem/oxaliplatin                33 33 5.7               15.4 Andre 2004
   Gem/oxaliplatin/bevacizumab          26 29 7.6 Clark 2007
Fluoropyrimidine + platinum
   Capecitabine/oxaliplatin                           65 20 6.5               12.8 Nehls 2006
   S-1/cisplatin         51 30 4.8 8.7 Kim 2007

RR: Response rate; PFS: Median progression-free survival; ST: Median overall survival; FU: Fluorouracil.



prognostic factors, such as multiple tumors and lymph-
node metastases.

Although the recurrence rate after hepatectomy is 
still high for the patients with ICC, the residual liver 
and the lung are the main sites of  recurrence. Repeated 
surgery for the lesions could contribute to the survival 
of  the patients with recurrences. Combined repeated 
surgeries and new effective regimens of  chemotherapy 
could facilitate ICC patients for a long-term survival, 
even though without complete cure.

REFERENCES
1	 Ishak KG, Goodman ZD, Stocker JT. Tumors of the liver 

and intrahepatic bile ducts. (Atlas of Tumor Pathology, 3rd 
series, Fascicle 31.) Washington DC: Armed Forces Institute 
of Pathology; 2001 

2	 Casavilla FA, Marsh JW, Iwatsuki S, Todo S, Lee RG, 
Madariaga JR, Pinna A, Dvorchik I, Fung JJ, Starzl TE. 
Hepatic resection and transplantation for peripheral chola
ngiocarcinoma. J Am Coll Surg 1997; 185: 429-436

3	 Ikai I, Arii S, Okazaki M, Okita K, Omata M, Kojiro M, 
Takayasu K, Nakanuma Y, Makuuchi M, Matsuyama Y, Mon
den M, Kudo M. Report of the 17th Nationwide Follow-up 
Survey of Primary Liver Cancer in Japan. Hepatol Res 2007; 
37: 676-691

4	 Patel T. Increasing incidence and mortality of primary intr
ahepatic cholangiocarcinoma in the United States. Hepatology 
2001; 33: 1353-1357

5	 Taylor-Robinson SD, Toledano MB, Arora S, Keegan TJ, 
Hargreaves S, Beck A, Khan SA, Elliott P, Thomas HC. 
Increase in mortality rates from intrahepatic cholangiocar
cinoma in England and Wales 1968-1998. Gut 2001; 48: 
816-820

6	 Roayaie S , Guarrera JV, Ye MQ, Thung SN, Emre S, 
Fishbein TM, Guy SR, Sheiner PA, Miller CM, Schwartz 
ME. Aggressive surgical treatment of intrahepatic cholan
giocarcinoma: predictors of outcomes. J Am Coll Surg 1998; 
187: 365-372

7	 Thongprasert S. The role of chemotherapy in cholangi
ocarcinoma. Ann Oncol 2005; 16 Suppl 2: ii93-ii96

8	 Furuse J, Takada T, Miyazaki M, Miyakawa S, Tsukada 
K, Nagino M, Kondo S, Saito H, Tsuyuguchi T, Hirata K, 
Kimura F, Yoshitomi H, Nozawa S, Yoshida M, Wada K, 
Amano H, Miura F. Guidelines for chemotherapy of biliary 
tract and ampullary carcinomas. J Hepatobiliary Pancreat Surg 
2008; 15: 55-62

9	 Bismuth H, Adam R, Lévi F, Farabos C, Waechter F, 
Castaing D, Majno P, Engerran L. Resection of nonresectable 
liver metastases from colorectal cancer after neoadjuvant 
chemotherapy. Ann Surg 1996; 224: 509-520; discussion 
520-522

10	 Leonard GD , Brenner B, Kemeny NE. Neoadjuvant 
chemotherapy before liver resection for patients with unres
ectable liver metastases from colorectal carcinoma. J Clin 
Oncol 2005; 23: 2038-2048

11	 Shimada K, Sano T, Sakamoto Y, Esaki M, Kosuge T, Ojima 
H. Surgical outcomes of the mass-forming plus periductal 
infiltrating types of intrahepatic cholangiocarcinoma: a 
comparative study with the typical mass-forming type of 
intrahepatic cholangiocarcinoma. World J Surg 2007; 31: 
2016-2022

12	 Aishima S, Kuroda Y, Nishihara Y, Iguchi T, Taguchi 
K, Taketomi A, Maehara Y, Tsuneyoshi M. Proposal of 
progression model for intrahepatic cholangiocarcinoma: 
clinicopathologic differences between hilar type and 
peripheral type. Am J Surg Pathol 2007; 31: 1059-1067

13	 Okabayashi T , Yamamoto J, Kosuge T, Shimada K, 

Yamasaki S, Takayama T, Makuuchi M. A new staging 
system for mass-forming intrahepatic cholangiocarcinoma: 
analysis of preoperative and postoperative variables. Cancer 
2001; 92: 2374-2383

14	 Chen MF, Jan YY, Jeng LB, Hwang TL, Wang CS, Chen SC, 
Chao TC, Chen HM, Lee WC, Yeh TS, Lo YF. Intrahepatic 
cholangiocarcinoma in Taiwan. J Hepatobiliary Pancreat Surg 
1999; 6: 136-141

15	 DeOliveira ML, Cunningham SC, Cameron JL, Kamangar 
F, Winter JM, Lillemoe KD, Choti MA, Yeo CJ, Schulick RD. 
Cholangiocarcinoma: thirty-one-year experience with 564 
patients at a single institution. Ann Surg 2007; 245: 755-762

16	 Paik KY, Jung JC, Heo JS, Choi SH, Choi DW, Kim YI. What 
prognostic factors are important for resected intrahepatic 
cholangiocarcinoma? J Gastroenterol Hepatol 2008; 23: 766-770

17	 Inoue K, Makuuchi M, Takayama T, Torzilli G, Yamamoto J, 
Shimada K, Kosuge T, Yamasaki S, Konishi M, Kinoshita T, 
Miyagawa S, Kawasaki S. Long-term survival and prognostic 
factors in the surgical treatment of mass-forming type cho
langiocarcinoma. Surgery 2000; 127: 498-505

18	 Nakeeb A, Pitt HA, Sohn TA, Coleman J, Abrams RA, 
Piantadosi S, Hruban RH, Lillemoe KD, Yeo CJ, Cameron JL. 
Cholangiocarcinoma. A spectrum of intrahepatic, perihilar, 
and distal tumors. Ann Surg 1996; 224: 463-473; discussion 
473-475

19	 Schlinkert RT, Nagorney DM, Van Heerden JA, Adson MA. 
Intrahepatic cholangiocarcinoma: clinical aspects, pathology 
and treatment. HPB Surg 1992; 5: 95-101; discussion 101-102

20	 Yamamoto J, Kosuge T, Takayama T, Shimada K, Makuuchi 
M, Yoshida J, Sakamoto M, Hirohashi S, Yamasaki S, 
Hasegawa H. Surgical treatment of intrahepatic cholan
giocarcinoma: four patients surviving more than five years. 
Surgery 1992; 111: 617-622

21	 Jan YY, Jeng LB, Hwang TL, Wang CS, Chen MF, Chen 
TJ. Factors influencing survival after hepatectomy for 
peripheral cholangiocarcinoma. Hepatogastroenterology 1996; 
43: 614-619

22	 Valverde A, Bonhomme N, Farges O, Sauvanet A, Flejou 
JF, Belghiti J. Resection of intrahepatic cholangiocarcinoma: 
a Western experience. J Hepatobiliary Pancreat Surg 1999; 6: 
122-127

23	 Madariaga JR, Iwatsuki S, Todo S, Lee RG, Irish W, Starzl TE. 
Liver resection for hilar and peripheral cholangiocarcinomas: 
a study of 62 cases. Ann Surg 1998; 227: 70-79

24	 Casavilla FA, Marsh JW, Iwatsuki S, Todo S, Lee RG, Ma
dariaga JR, Pinna A, Dvorchik I, Fung JJ, Starzl TE. Hepatic 
resection and transplantation for peripheral cholangiocar
cinoma. J Am Coll Surg 1997; 185: 429-436

25	 Weber SM, Jarnagin WR, Klimstra D, DeMatteo RP, Fong Y, 
Blumgart LH. Intrahepatic cholangiocarcinoma: resectability, 
recurrence pattern, and outcomes. J Am Coll Surg 2001; 193: 
384-391

26	 Pichlmayr R, Lamesch P, Weimann A, Tusch G, Ringe B. 
Surgical treatment of cholangiocellular carcinoma. World J 
Surg 1995; 19: 83-88

27	 Glimelius B, Hoffman K, Sjödén PO, Jacobsson G, Sellström 
H, Enander LK, Linné T, Svensson C. Chemotherapy 
improves survival and quality of life in advanced pancreatic 
and biliary cancer. Ann Oncol 1996; 7: 593-600

28	 Takada T, Nimura Y, Katoh H, Nagakawa T, Nakayama T, 
Matsushiro T, Amano H, Wada K. Prospective randomized 
trial of 5-fluorouracil, doxorubicin, and mitomycin C for 
non-resectable pancreatic and biliary carcinoma: multicenter 
randomized trial. Hepatogastroenterology 1998; 45: 2020-2026

29	 Takada T, Kato H, Matsushiro T, Nimura Y, Nagakawa T, 
Nakayama T. Comparison of 5-fluorouracil, doxorubicin 
and mitomycin C with 5-fluorouracil alone in the treatment 
of pancreatic-biliary carcinomas. Oncology 1994; 51: 396-400

30	 Gebbia V, Majello E, Testa A, Pezzella G, Giuseppe S, Giotta 
F, Riccardi F, Fortunato S, Colucci G, Gebbia N. Treatment 

February 27, 2010|Volume 2|Issue 2|WJH|www.wjgnet.com 62

Morise Z et al . Intrahepatic cholangiocarcinoma treatment



of advanced adenocarcinomas of the exocrine pancreas and 
the gallbladder with 5-fluorouracil, high dose levofolinic 
acid and oral hydroxyurea on a weekly schedule. Results of 
a multicenter study of the Southern Italy Oncology Group 
(G.O.I.M.). Cancer 1996; 78: 1300-1307

31	 Patt YZ, Jones DV Jr, Hoque A, Lozano R, Markowitz A, 
Raijman I, Lynch P, Charnsangavej C. Phase II trial of 
intravenous flourouracil and subcutaneous interferon alfa-
2b for biliary tract cancer. J Clin Oncol 1996; 14: 2311-2315

32	 Chen JS, Jan YY, Lin YC, Wang HM, Chang WC, Liau 
CT. Weekly 24 h infusion of high-dose 5-fluorouracil 
and leucovorin in patients with biliary tract carcinomas. 
Anticancer Drugs 1998; 9: 393-397

33	 Choi CW, Choi IK, Seo JH, Kim BS, Kim JS, Kim CD, Um 
SH, Kim JS, Kim YH. Effects of 5-fluorouracil and leucovorin 
in the treatment of pancreatic-biliary tract adenocarcinomas. 
Am J Clin Oncol 2000; 23: 425-428

34	 Malik IA, Aziz Z. Prospective evaluation of efficacy and 
toxicity of 5-fu and folinic acid (Mayo Clinic regimen) in 
patients with advanced cancer of the gallbladder. Am J Clin 
Oncol 2003; 26: 124-126

35	 Okusaka T, Ishii H, Funakoshi A, Yamao K, Ohkawa S, 
Saito S, Saito H, Tsuyuguchi T. Phase II study of single-agent 
gemcitabine in patients with advanced biliary tract cancer. 
Cancer Chemother Pharmacol 2006; 57: 647-653

36	 Tsavaris N, Kosmas C, Gouveris P, Gennatas K, Polyzos 
A, Mouratidou D, Tsipras H, Margaris H, Papastratis G, 
Tzima E, Papadoniou N, Karatzas G, Papalambros E. Weekly 
gemcitabine for the treatment of biliary tract and gallbladder 
cancer. Invest New Drugs 2004; 22: 193-198

37	 Gallardo JO, Rubio B, Fodor M, Orlandi L, Yáñez M, 
Gamargo C, Ahumada M. A phase II study of gemcitabine in 
gallbladder carcinoma. Ann Oncol 2001; 12: 1403-1406

38	 Lin MH, Chen JS, Chen HH, Su WC. A phase II trial of 
gemcitabine in the treatment of advanced bile duct and 
periampullary carcinomas. Chemotherapy 2003; 49: 154-158

39	 Raderer M, Hejna MH, Valencak JB, Kornek GV, Weinländer 
GS, Bareck E, Lenauer J, Brodowicz T, Lang F, Scheithauer 
W. Two consecutive phase Ⅱ studies of 5-fluorouracil/
leucovorin/mitomycin C and of gemcitabine in patients with 
advanced biliary cancer. Oncology 1999; 56: 177-180

40	 Eng C, Ramanathan RK, Wong MK, Remick SC, Dai L, 
Wade-Oliver KT, Mani S, Kindler HL. A Phase II trial of fixed 
dose rate gemcitabine in patients with advanced biliary tree 
carcinoma. Am J Clin Oncol 2004; 27: 565-569

41	 Penz M, Kornek GV, Raderer M, Ulrich-Pur H, Fiebiger W, 
Lenauer A, Depisch D, Krauss G, Schneeweiss B, Scheithauer 
W. Phase II trial of two-weekly gemcitabine in patients with 
advanced biliary tract cancer. Ann Oncol 2001; 12: 183-186

42	 Furuse J, Okusaka T, Boku N, Ohkawa S, Sawaki A, Mas
umoto T, Funakoshi A. S-1 monotherapy as first-line trea
tment in patients with advanced biliary tract cancer: a mul
ticenter phase Ⅱ study. Cancer Chemother Pharmacol 2008; 62: 
849-855

43	 Ueno H, Okusaka T, Ikeda M, Takezako Y, Morizane C. 
Phase Ⅱ study of S-1 in patients with advanced biliary tract 
cancer. Br J Cancer 2004; 91: 1769-1774

44	 Taal BG, Audisio RA, Bleiberg H, Blijham GH, Neijt JP, 
Veenhof CH, Duez N, Sahmoud T. Phase II trial of mitomycin 
C (MMC) in advanced gallbladder and biliary tree carcinoma. 
An EORTC Gastrointestinal Tract Cancer Cooperative Group 
Study. Ann Oncol 1993; 4: 607-609

45	 Okada S, Ishii H, Nose H, Yoshimori M, Okusaka T, Aoki 
K, Iwasaki M, Furuse J, Yoshino M. A phase II study of 
cisplatin in patients with biliary tract carcinoma. Oncology 
1994; 51: 515-517

46	 Alberts SR, Fishkin PA, Burgart LJ, Cera PJ, Mahoney MR, 
Morton RF, Johnson PA, Nair S, Goldberg RM. CPT-11 
for bile-duct and gallbladder carcinoma: a phase II North 
Central Cancer Treatment Group (NCCTG) study. Int J 
Gastrointest Cancer 2002; 32: 107-114

47	 Harvey JH, Smith FP, Schein PS. 5-Fluorouracil, mitomycin, 
and doxorubicin (FAM) in carcinoma of the biliary tract. J 
Clin Oncol 1984; 2: 1245-1248

48	 Kajanti M, Pyrhönen S. Epirubicin-sequential methotrexate-
5-fluorouracil-leucovorin treatment in advanced cancer of 
the extrahepatic biliary system. A phase Ⅱ study. Am J Clin 
Oncol 1994; 17: 223-226

49	 Chen JS, Lin YC, Jan YY, Liau CT. Mitomycin C with weekly 
24-h infusion of high-dose 5-fluorouracil and leucovorin 
in patients with biliary tract and periampullar carcinomas. 
Anticancer Drugs 2001; 12: 339-343

50	 Ellis PA, Norman A, Hill A, O’Brien ME, Nicolson M, 
Hickish T, Cunningham D. Epirubicin, cisplatin and inf
usional 5-fluorouracil (5-FU) (ECF) in hepatobiliary tumours. 
Eur J Cancer 1995; 31: 1594-1598

51	 Morizane C, Okada S, Okusaka T, Ueno H, Saisho T. Phase 
Ⅱ study of cisplatin, epirubicin, and continuous-infusion 
5-fluorouracil for advanced biliary tract cancer. Oncology 
2003; 64: 475-476

52	 Ducreux M, Rougier P, Fandi A, Clavero-Fabri MC, Villing 
AL, Fassone F, Fandi L, Zarba J, Armand JP. Effective 
treatment of advanced biliary tract carcinoma using 5-flu
orouracil continuous infusion with cisplatin. Ann Oncol 1998; 
9: 653-656

53	 Taïeb J, Mitry E, Boige V, Artru P, Ezenfis J, Lecomte T, 
Clavero-Fabri MC, Vaillant JN, Rougier P, Ducreux M. 
Optimization of 5-fluorouracil (5-FU)/cisplatin combination 
chemotherapy with a new schedule of leucovorin, 5-FU and 
cisplatin (LV5FU2-P regimen) in patients with biliary tract 
carcinoma. Ann Oncol 2002; 13: 1192-1196

54	 Kim TW, Chang HM, Kang HJ, Lee JR, Ryu MH, Ahn JH, 
Kim JH, Lee JS, Kang YK. Phase Ⅱ study of capecitabine 
plus cisplatin as first-line chemotherapy in advanced biliary 
cancer. Ann Oncol 2003; 14: 1115-1120

55	 Patt YZ, Hassan MM, Lozano RD, Waugh KA, Hoque AM, 
Frome AI, Lahoti S, Ellis L, Vauthey JN, Curley SA, Schnirer 
II, Raijman I. Phase Ⅱ trial of cisplatin, interferon alpha-2b, 
doxorubicin, and 5-fluorouracil for biliary tract cancer. Clin 
Cancer Res 2001; 7: 3375-3380

56	 Park KH, Choi IK, Kim SJ, Oh SC, Seo JH, Choi CW, Kim 
BS, Shin SW, Kim YH, Kim JS. The efficacy of epirubicin, 
cisplatin, uracil/tegafur, and leucovorin in patients with 
advanced biliary tract carcinoma. Cancer 2005; 103: 2338-2343

57	 Park SH, Park YH, Lee JN, Bang SM, Cho EK, Shin DB, Lee 
JH. Phase Ⅱ study of epirubicin, cisplatin, and capecitabine 
for advanced biliary tract adenocarcinoma. Cancer 2006; 106: 
361-365

58	 Sanz-Altamira PM, Ferrante K, Jenkins RL, Lewis WD, Hub
erman MS, Stuart KE. A phase II trial of 5-fluorouracil, leuco
vorin, and carboplatin in patients with unresectable biliary 
tree carcinoma. Cancer 1998; 82: 2321-2325

59	 Nehls O, Klump B, Arkenau HT, Hass HG, Greschniok 
A, Gregor M, Porschen R. Oxaliplatin, fluorouracil and 
leucovorin for advanced biliary system adenocarcinomas: a 
prospective phase Ⅱ trial. Br J Cancer 2002; 87: 702-704

60	 Kuhn R, Hribaschek A, Eichelmann K, Rudolph S, Fahlke 
J, Ridwelski K. Outpatient therapy with gemcitabine and 
docetaxel for gallbladder, biliary, and cholangio-carcinomas. 
Invest New Drugs 2002; 20: 351-356

61	 Knox JJ, Hedley D, Oza A, Siu LL, Pond GR, Moore MJ. 
Gemcitabine concurrent with continuous infusional 5-flu
orouracil in advanced biliary cancers: a review of the Princess 
Margaret Hospital experience. Ann Oncol 2004; 15: 770-774

62	 Hsu C, Shen YC, Yang CH, Yeh KH, Lu YS, Hsu CH, Liu 
HT, Li CC, Chen JS, Wu CY, Cheng AL. Weekly gemcitabine 
plus 24-h infusion of high-dose 5-fluorouracil/leucovorin 
for locally advanced or metastatic carcinoma of the biliary 
tract. Br J Cancer 2004; 90: 1715-1719

63	 Alberts SR, Al-Khatib H, Mahoney MR, Burgart L, Cera 
PJ, Flynn PJ, Finch TR, Levitt R, Windschitl HE, Knost JA, 

February 27, 2010|Volume 2|Issue 2|WJH|www.wjgnet.com 63

Morise Z et al . Intrahepatic cholangiocarcinoma treatment



Tschetter LK. Gemcitabine, 5-fluorouracil, and leucovorin in 
advanced biliary tract and gallbladder carcinoma: a North 
Central Cancer Treatment Group phase II trial. Cancer 2005; 
103: 111-118

64	 André T, Tournigand C, Rosmorduc O, Provent S, Mai
ndrault-Goebel F, Avenin D, Selle F, Paye F, Hannoun L, 
Houry S, Gayet B, Lotz JP, de Gramont A, Louvet C. Gem
citabine combined with oxaliplatin (GEMOX) in advanced 
biliary tract adenocarcinoma: a GERCOR study. Ann Oncol 
2004; 15: 1339-1343

65	 Cho JY, Paik YH, Chang YS, Lee SJ, Lee DK, Song SY, Chung 
JB, Park MS, Yu JS, Yoon DS. Capecitabine combined with 
gemcitabine (CapGem) as first-line treatment in patients with 
advanced/metastatic biliary tract carcinoma. Cancer 2005; 
104: 2753-2758

66	 Doval DC, Sekhon JS, Gupta SK, Fuloria J, Shukla VK, 
Gupta S, Awasthy BS. A phase II study of gemcitabine and 
cisplatin in chemotherapy-naive, unresectable gall bladder 
cancer. Br J Cancer 2004; 90: 1516-1520

67	 Thongprasert S, Napapan S, Charoentum C, Moonprakan 
S. Phase Ⅱ study of gemcitabine and cisplatin as first-line 
chemotherapy in inoperable biliary tract carcinoma. Ann 
Oncol 2005; 16: 279-281

68	 Kim ST, Park JO, Lee J, Lee KT, Lee JK, Choi SH, Heo JS, 
Park YS, Kang WK, Park K. A Phase II study of gemcitabine 
and cisplatin in advanced biliary tract cancer. Cancer 2006; 
106: 1339-1346

69	 Park BK, Kim YJ, Park JY, Bang S, Park SW, Chung JB, Kim 

KS, Choi JS, Lee WJ, Song SY. Phase II study of gemcitabine 
and cisplatin in advanced biliary tract cancer. J Gastroenterol 
Hepatol 2006; 21: 999-1003

70	 Philip PA, Mahoney MR, Allmer C, Thomas J, Pitot HC, 
Kim G, Donehower RC, Fitch T, Picus J, Erlichman C. Phase 
II study of erlotinib in patients with advanced biliary cancer. 
J Clin Oncol 2006; 24: 3069-3074

71	 Liver Cancer Study Group of Japan. General rules for the 
clinical and pathological study of primary liver cancer. 
Second English Edition. Tokyo: Kanehara; 2003

72	 Davila JA, Morgan RO, Shaib Y, McGlynn KA, El-Serag 
HB. Hepatitis C infection and the increasing incidence of 
hepatocellular carcinoma: a population-based study. Gastro­
enterology 2004; 127: 1372-80

73	 Kubo S, Uenishi T, Yamamoto S, Hai S, Yamamoto T, 
Ogawa M, Takemura S, Shuto T, Tanaka H, Yamazaki O, 
Hirohashi K, Kinoshita H. Clinicopathologic characteristics 
of small intrahepatic cholangiocarcinomas of mass-forming 
type. Hepatol Res 2004; 29: 223-227

74	 Morise Z, Sugioka A, Hoshimoto S, Kato T, Tanahashi Y, 
Ikeda M, Kagawa T. Patient with advanced intrahepatic 
cholangiocarcinoma with long-term survival successfully 
treated with a combination of surgery and chemotherapy. J 
Hepatobiliary Pancreat Surg 2008; 15: 545-548

75	 Morise Z, Sugioka A, Tanahashi Y, Okabe Y, Ikeda M, 
Kagawa T, Takeura C. Treatment of patients with unre
sectable advanced carcinoma of biliary tract - chemotherapy 
and surgical resection. Anticancer Res 2009; 29: 1783-1786

S- Editor  Wang JL    L- Editor   Ma JY    E- Editor  Liu N

February 27, 2010|Volume 2|Issue 2|WJH|www.wjgnet.com 64

Morise Z et al . Intrahepatic cholangiocarcinoma treatment


