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Abstract
Intrahepatic cholangiocarcinoma (ICC) is a relatively 
rare and highly fatal neoplasm that arises from the 
biliary epithelium. Prognosis is generally poor and 
survival is limited to a few months. Here we present 
a case of advanced ICC successfully treated by 
chemosensitivity test-guided systemic chemotherapy 
combining S-1 and cisplatin (CDDP). A 65-year-old 
woman with a liver tumor was referred to our hospital 
on November 21, 2007. Abdominal ultrasonography 
and computed tomography (CT) showed low-density 
masses of 50 and 15 mm in diameter, respectively 
in segment Ⅷ of the liver and in the enlarged lymph 
node in the para-aorta. Ultrasonography-guided fine 
needle biopsy diagnosed the tumors as ICC. Since the 
patient was inoperable for lymph node metastasis, she 
underwent systemic chemotherapy with gemcitabine. 
Six months after initiation of chemotherapy, CT revealed 
ICC progression in the liver and pleural dissemination 
with pleural effusion. The patient was admitted to our 
hospital for anticancer drug sensitivity testing on June 
9, 2008. Based on the sensitivity test results, we elected 
to administer systemic chemotherapy combining S-1 
and CDDP. Two months into the second chemotherapy 
treatment, CT revealed a reduction of the tumors in the 
liver and lymph node and a decrease in pleural effusion. 

After eight cycles of the second chemotherapy, 17 mo 
after ICC diagnosis, she is alive and well with no sign of 
recurrence. We conclude that chemosensitivity testing 
may effectively determine the appropriate chemotherapy 
regimen for advanced ICC. 
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INTRODUCTION
Intrahepatic cholangiocarcinoma (ICC) is a relatively 
rare and highly fatal neoplasm that arises from the biliary 
epithelium. Radical surgery is currently the optimal 
therapy for ICC with curative potential. However, most 
patients present with advanced disease at the time of  
diagnosis. Prognosis in these patients is poor and survival 
is limited to a few months[1].

Biliary tract carcinoma (BTC) has traditionally been 
divided into cancers of  the gallbladder, the extrahepatic 
bile ducts, ampulla of  Vater, whereas ICC has been 
classified as liver cancer. Lately, however the term BTC 
has been used to include the gallbladder, the extrahepatic 
bile ducts, ICC and the ampulla of  Vater. 

Chemotherapy has been performed in cases of  un-
resectable advanced ICC and postoperative recurrence 
of  ICC. However, a standard chemotherapeutic regimen 
has not yet been established for ICC. There are phase Ⅱ  
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trials that support the following combinations: gem-
citabine/cisplatin (CDDP), gemcitabine/oxaliplatin, 
gemcitabine/capecitabine, and 5-fluorouracil in unre-
sectable or metastatic ICC[2]. 

Chemosensitivity testing using surgical material is an 
established method to evaluate tumor response prior to 
chemotherapy[3-5]. Sensitivity, specificity and accuracy of  
chemosensitivity testing were reportedly 82.7%, 70.7% and 
73.6%, respectively[6]. Several methods are established to 
measure cancer cell viability[7]. Recently, chemosensitivity 
testing for gastric cancer treatment has been approved in 
Japan. However, it has seldom been performed for ICC, 
since ICC occurs more rarely than other gastrointestinal 
malignancies. The adenosine triphosphate (ATP) assay is 
a highly sensitive and precise method for measuring cell 
viability, and only a few dozen cells are necessary for the 
ATP assay[8,9]. Very few reports of  chemosensitivity testing 
used surgical material from ICC. This is the first report 
concerning chemosensitivity testing using the ATP assay 
for patients with unresectable ICC. We present a case of  
advanced ICC successfully treated by chemosensitivity test-
guided systemic chemotherapy combining S-1 and CDDP.

CASE REPORT
A 65-year-old woman was examined in a follow-up visit 
at a local hospital for fatty liver 1 year post-diagnosis on 
October 30, 2007. Although she exhibited no symptoms, 
abdominal ultrasonography revealed tumors in the liver, 
and she was referred to our hospital on November 21, 
2007. Her past medical and family histories were not 
remarkable. She did not consume alcohol. On admission, 
her conjunctivae were not jaundiced, and heart and 
respiratory sounds were normal. The liver, spleen and 
tumor were not palpable. 

Laboratory findings on admission were as follows: as-
partate aminotransferase 24 IU/L (normal, 13-33 IU/L), 
alanine aminotransferase 39 IU/L (normal, 6-27 IU/L), 
γ-glutamyl transpeptidase 26 IU/L (normal, 10-47 IU/L) 
and alkaline phosphatase 240 IU/L (normal, 115-359 IU/L).  
Assays for hepatitis B surface antigen and hepatitis C 
virus antibody were negative. All tumor markers tested 
showed normal values: specifically, 1.8 ng/mL for CEA 
(criterion, < 5.0), 5.8 U/mL for CA 19-9 (criterion, < 37), 
6.2 ng/mL for AFP (criterion, < 10.0), 10 mAU/mL for 
PIVKAII (criterion, < 40).

Abdominal ultrasound and computed tomography (CT) 
scan with contrast enhancement revealed a low-density 
mass, measuring 50 and 15 mm in diameter, in segment 
Ⅷ of  the liver. The tumor did not show enhancement 
during the arterial phase but did show peripheral rim 
enhancement during the portal phase. The CT scan 
also revealed an enlarged lymph node in the para-aorta  
(Figure 1). The portal vein was intact until the third branch. 
Chest X-ray and a CT scan revealed no pleural metastasis.

Ultrasonography-guided fine needle biopsy was per-
formed at the main tumor of  the liver on November 22, 
2007. Microscopic examinations showed tubular adenocar-
cinoma (Figure 2). Gastroendoscopy and colonoscopy did 
not show any other malignancy. Subsequently, the tumor 
was diagnosed as ICC with intrahepatic metastasis and 

lymph node metastasis. Since the patient was inoperable for 
lymph nodes metastasis, she underwent systemic chemo-
therapy with gemcitabine (800 mg/m2, 30 min iv infusion), 
which was administered on days 1, 8 and 15, and repeated 
every 4 wk. Six months after initiation of  chemotherapy, 
CT revealed ICC progression in the liver and pleural dis-
semination with pleural effusion (Figures 3 and 4). The 
patient was admitted to our hospital for anticancer drug 
sensitivity testing on June 9, 2008. Cultures and ATP as-
says were performed as described previously[5]. Cell viabil-
ity was evaluated by measuring the intracellular ATP level 
using bioluminescence as described by Kangas et al[10].  
Based on the sensitivity test results, we elected to admin-
ister systemic chemotherapy combining S-1 and CDDP 
(S-1 80 mg/m2 per day orally administered for 3 wk, 
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Figure 1  Computed tomography (CT) of the tumor on first admission. CT 
shows a low-density lesion with rim enhancement in segment Ⅷ of the liver 
(black arrows) (A) and enlarged lymph node in the para-aorta (white arrow) (B). 

Figure 2  Hematoxylin-eosin staining. Cuboidal cancer cells with chromatin-
rich nuclei had proliferated invasively, forming indistinct glandular structures.
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CDDP 60 mg/m2 iv infusion administered on day 8, 
and repeated every 5 wk) (Figure 5). She had symptoms 
of  cough in July 2008. Two months into the second 
chemotherapy treatment, she had no symptoms and CT 
revealed a reduction in the tumors of  the liver and lymph 
node and a decrease in pleural effusion (Figures 3 and 4). 
Side effects and complications of  chemotherapy were tol-
erable, and she experienced only grade-1 nausea. CDDP 
added to S-1 might worsen nausea. After eight cycles of  
the second chemotherapy regime, 17 mo after ICC diag-
nosis, she is alive and well with no sign of  recurrence. 

DISCUSSION
Although radical surgery is considered the most effec-
tive therapy for ICC, only 20% of  patients present with 
resectable disease[11]. Without surgery, ICC is a rapidly fatal 
disease with a 5-year survival rate of  less than 5%[12], while 
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Figure 3  Reduction in tumors in the liver and lymph node following chemotherapy.

2008-05                                            2008-07                                           2008-09                                            2009-02

Figure 4  Decreased pleural metastases following chemotherapy.

Figure 5  Cell viability evaluated by measuring the intracellular ATP level 
using bioluminescence. The T/C (treated/control) ratio, or the ratio of ATP 
quantity of a tumor sample treated with anticancer drugs to that of the control, 
was used as the index of chemosensitivity.
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in curative resections the 5-year survival rate approaches 
20%-35% in cases with negative surgical margins[13]. In the 
present case, to our surprise, the patient with unresect-
able ICC survived more than 17 mo with chemotherapy. 
The role of  systemic chemotherapy in unresectable ICC 
is undefined. Although chemotherapy has been reported 
to be more beneficial than the best supportive care[14], no 
standard chemotherapy regimen has yet been identified. 
Most promising approaches involve the use of  single agents 
such as gemcitabine, which has been shown to be an ef-
fective therapy for BTC in phase Ⅱ trials[15,16]. Response 
rates for gemcitabine ranged from 8% to 36% and overall 
survival times from 6.3 to 16 mo. S-1 is a novel oral fluo-
ropyrimidine agent, which contains tegafur, gimeracil and 
oteracil potassium. Gimeracil is a competitive inhibitor of  
dihydropyrimidine dehydrogenase and achieves higher con-
centrations of  5-fluorouracil in plasma and tumor tissues[17]. 
Fluoropyrimidines have known synergistic effects with 
CDDP[18], and combinations of  S-1 and CDDP are report-
edly effective therapies for patients with advanced BTC in 
phase Ⅱ trials[19]. In the present case, we selected gemcitabi-
ne as first line chemotherapy, because gemcitabine has been 
extensively evaluated in patients with metastatic BTC.

Chemosensitivity testing using surgical material is an 
established method for evaluation of  tumor response prior 
to chemotherapy. Several methods have been established 
for measurement of  cancer cell viability. However, it 
has seldom been performed in ICC, since ICC occurs 
more rarely than gastrointestinal malignancies and the 
prognosis of  ICC is poor. There have been few reports 
of  chemosensitivity testing using surgical material for ICC 
without the ATP assay[20-22]. The ATP assay is a highly 
sensitive and precise method used to measure cell viability. 
The ATP assay has been shown to be a good predictor of  
response to chemotherapy in other tissue types, such as 
breast cancer, ovarian cancer, colorectal adenocarcinoma, 
melanoma and lung cancer. The assay predicts that 
anticancer drugs with a lower treated/control (T/C) ratio 
(< 0.6) are more sensitive. In the present case, based on the 
results of  chemosensitivity testing, we selected systemic 
chemotherapy combining S-1 and CDDP. Ultimately, 
in vitro ATP chemosensitivity testing was useful. Since 
5-fluorouracil has considerable toxic effects and entails the 
inconvenience of  continuous iv infusions, we selected S-1 
as an alternative to 5-fluorouracil. Although the T/C ratio 
combining gemcitabine and CDDP was more sensitive 
than that combining S-1 and CDDP, we did not select the 
former combination since gemcitabine administration on 
its own did not halt disease progression.
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