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Abstract. A 68-year-old woman was referred to our hospital 
with increased levels of biliary enzymes. On imaging, the patient 
was diagnosed with unresectable intrahepatic biliary tract 
cancer (BTC) with invasion of the portal vein and para-aortic 
lymph node metastasis (cT3N1M1, cStage IVb) and underwent 
endoscopic biliary drainage for the biliary stricture prior to 
therapy. The patient was subsequently enrolled in a phase III 
randomized trial (UMIN000014371/NCT02182778) and 
randomly assigned to receive gemcitabine/cisplatin/S-1 (GCS) 
combination therapy intravenously at doses of 1,000 or 
25 mg/m2 on day 1 and orally twice daily at a dose of 80 mg/m2 
on days 1-7 every 2 weeks. After 12 cycles of scheduled therapy 
without uncontrollable adverse effects, the patient achieved a 
good partial response with chemotherapy. Computed tomog-
raphy (CT) revealed a marked reduction of the primary and 
metastatic lesions. In addition,18F-fluorodeoxyglucose-positron 
emission tomography/CT revealed diminishing abnormal 
uptake and no macroscopic evidence of factors adversely 
affecting tumor resectability. Therefore, the patient underwent 
extended right hepatic lobectomy, lymph node dissection and 
left hepaticojejunostomy. Finally, histological examination of 
the resected tissues revealed no residual cancer cells, suggesting 
a pathologically complete response. We herein present the case 
of a patient with intrahepatic BTC who achieved a pathologi-
cally complete response following combination chemotherapy 
with GCS.

Introduction

Biliary tract cancer  (BTC) is a relatively uncommon type 
of cancer. However, the incidence of BTC appears to be 
increasing worldwide over the last few decades, particularly 
in Latin America and East Asia (1). BTC is currently the sixth 
leading cause of cancer-related mortality in Japan, and patients 
with BTC have a poor prognosis  (2). Therefore, effective 
treatment strategies are urgently required. Surgical resection 
currently represents the only potentially curative treatment for 
BTC. However, the majority of patients are diagnosed at an 
advanced stage, when curative resection is no longer feasible; 
in addition, even in cases where surgery may be performed, 
there is a significant likelihood of relapse (3). Patients with 
unresectable or recurrent disease appear to be clinical candi-
dates for systemic chemotherapy  (4,5). After the ABC-02 
study reported that gemcitabine/cisplatin (GC) combination 
therapy significantly prolonged median survival time (MST) 
from 8.1  to 11.7 months over gemcitabine monotherapy in 
patients with advanced BTC (6), this combination therapy has 
become the standard treatment for BTC worldwide. 

Recently, Kanai  et  al determined the optimal dose of 
GC/S-1 (GCS) combination therapy for patients with advanced 
BTC in a phase I study (7) and reported a promising MST of 
>15 months in a phase II study (8). Based on these results, 
a phase III randomized trial is underway to demonstrate the 
superiority of GCS therapy compared with GC in patients 
with unresectable BTC (UMIN000014371/NCT02182778). 
We herein report the case of a patient with unresectable intra-
hepatic cholangiocarcinoma (ICC) who underwent conversion 
surgery and ultimately achieved a pathologically complete 
response using GCS combination therapy.

Case report

A 68-year-old woman was referred to Toyonaka Municipal 
Hospital with increased levels of biliary enzymes in 
March, 2015. The patient suffered from hypertension and 
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rheumatoid arthritis, which were controlled with oral 
medication. A physical examination revealed no abdominal 
abnormalities, but the laboratory tests revealed abnormal liver 
function, including an elevated serum alkaline phosphatase 
level of 839 U/l [upper limit of normal (ULN), 328 U/l), a 
γ-glutamyltranspeptidase level of 324 U/l (ULN, 64 U/l) and 
an alanine aminotransferase level of 82 U/l (ULN, 40 U/l). 
Additionally, the serum carcinoembryonic antigen  (CEA) 
and carbohydrate antigen (CA) 19-9 levels were 9.8 ng/ml 
(ULN, 5.0 ng/ml) and 32,806 U/ml (ULN, 37 U/ml), respec-
tively. Computed tomography (CT) revealed a 3-cm mass in 
the 1/8 segment of the liver, resulting in dilated bile ducts 
in both hepatic lobes, enlarged para-aortic and regional 
lymph nodes, and invasion of the portal vein (PV) (Fig. 1A). 
Magnetic resonance imaging (MRI) revealed an intrahepatic 
mass as a hypointense lesion compared with normal liver 
tissue in T1-weighted images. T2-weighted images revealed 
mild hyperintensity compared with the liver parenchyma. 
Furthermore, diffusion-weighted MRI revealed high signal 
intensity (Fig. 1B).

Positron emission tomography with 18F-fluoro‑D‑deoxy
glucose (18F-FDG PET)/CT revealed abnormal uptake of the 
primary tumor and para-aortic lymph nodes, with an SUVmax 
of 5.8 and 2.5, respectively (Fig. 3A). On imaging, the patient 
was diagnosed with unresectable intrahepatic BTC with para-
aortic and hilar lymph node metastasis [cT3N1M1, cStage IVb 
according to the Union for International Cancer Control clas-
sification system (http://www.uicc.org/sites/main/files/private/
TNM_Classification_of_Malignant_Tumours_Website_15%20 
MAy2011.pdf)]. 

Endoscopic retrograde cholangiopancreatography (ERCP) 
revealed a 2-cm irregular stricture of the hilar bile duct with 
a lobulated tumor (Fig. 2A). The brush cytology specimens 
revealed atypical cells in a three-dimensional cluster and 
an isolated pattern strongly suggestive of adenocarci-
noma  (Fig. 2B). Based on these findings, the patient was 
diagnosed with unresectable ICC with para-aortic lymph 
node metastasis and, therefore, systemic chemotherapy was 
considered.

The patient underwent endoscopic biliary drainage using 
plastic stent placement for the biliary stricture prior to therapy. 
Endobiliary stents (7F 12- and 7‑cm at a light angle) were 
successfully placed through the narrowed lumen at initial 
ERCP, resulting in successful biliary decompression.

The patient was subsequently enrolled in a phase  III 
randomized trial (UMIN000014371/NCT02182778) and 
randomly assigned to receive GCS combination therapy.

Gemcitabine and cisplatin were administered intravenously 
at doses of 1,000 or 25 mg/m2 on day 1, and oral S-1 was admin-
istered daily at a dose of 80 mg/m2 on days 1-7 every 2 weeks. 
The patient received 12 cycles of the regimen for 6 months. 
On the first day of the 8th cycle, the patient presented with 
grade 3 malaise after receiving chemotherapy. This adverse 
effect was, however, manageable and improved within 2 days 
by fluid replacement therapy. The scheduled treatment was 
completed in accordance with the protocol without delay. After 
the scheduled 12 cycles of the regimen, CT revealed a marked 
reduction of the primary tumor and metastatic lymph nodes. 
18F-FDG-PET/CT also revealed diminished abnormal uptake 
of the primary lesion and para-aortic lymph nodes (Fig. 3B). 

Additionally, the serum CEA and CA19-9 levels decreased to 
within the normal range (1.5 ng/ml and 11 U/ml, respectively). 

Imaging examination showed no macroscopic evidence of 
factors rendering the tumor unresectable. The patient achieved 
a good partial response to GCS therapy and was allowed to 
undergo conversion surgery. Intraoperative frozen section 
analysis of the lymph nodes showed no malignant findings. 
Therefore, the patient underwent extended right hepatic lobec-
tomy, lymph node dissection and left hepaticojejunostomy. 
Macroscopically, curative resection was achieved.

The resected specimen exhibited almost complete 
occlusion of the right hepatic duct immediately before the junc-
tion (Fig. 4). The hepatic parenchyma was eroded and replaced 
by fibrotic tissue. Histological examination revealed scattered 
pigmented macrophages in the fibrotic tissue, suggesting that 
necrotic cells were scavenged from this location. Although 
atypical epithelia in the bile duct were identified, invasive 
carcinoma and intraepithelial carcinoma components were 
not found, even following thorough examination. There were 
no viable carcinoma cells in the dissected nodes, but some 
contained fibrotic foci (Fig. 5).

In summary, a patient with unresectable ICC at presentation 
achieved a pathologically complete response after undergoing 
preoperative GCS combination chemotherapy. At the last 
follow-up, 9 months after the operation (September, 2016), the 
patient remained alive and recurrence‑free, without adjuvant 
therapy.

Discussion 

BTC, which originates in the intrahepatic and extrahe-
patic bile ducts, is a relatively uncommon type of cancer, 
comprising ~3% of all gastrointestinal malignancies (9,10). 
The majority of BTC patients are diagnosed at an advanced 
stage due to the lack of abdominal symptoms, and the prog-
nosis is generally poor (1,2). Therefore, surgery is the optimal 
therapeutic approach, although systemic chemotherapy is 
considered for patients with unresectable BTC. In the ABC-02 
study, Valle et al reported that GC combination therapy was 
associated with a significant survival advantage compared 
with gemcitabine alone, with a overall MST of 11.7 months 
compared with 8.1 months, respectively (hazard ratio = 0.64; 
P<0.001) (6). Based on that study, GC combination therapy has 
been the standard palliative chemotherapy for patients with 
advanced BTC worldwide. The BT-22 study used the same 
regimen as the ABC-02 study and evaluated the efficacy and 
safety for patients with advanced BTC in a Japanese popula-
tion; the study revealed that its outcome was similar to that of 
the ABC-02 study, as the MST for GC combination therapy and 
G alone was 11.2 and 7.7 months, respectively, and the adverse 
events did not significantly differ between the two groups, 
although the incidence of hematotoxicity was higher with 
GC combination therapy compared with G alone (GC vs. G: 
Leukopenia, 29.3  vs.  19.0%; neutropenia, 56.1  vs.  38.1%; 
thrombocytopenia, 39.0 vs. 7.2%; and decreased hemoglobin 
level, 36.6 vs. 16.6%, respectively) (11). Therefore, this indi-
cates that the new regimen exhibited a higher efficacy and 
fewer adverse events.

S-1 is an oral fluoropyrimidine prodrug that is widely 
used for various solid tumors (12-15), and it is approved in 
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Figure 1. Imaging of intrahepatic biliary tract cancer. A computed tomography scan revealed a 3-cm mass in the 1/8 segment of the liver, resulting in bile 
duct dilation in both hepatic lobes, enlarged regional lymph nodes and invasion of the PV: (A) Arrow, intrahepatic mass; (B) arrow, enlarged regional lymph 
nodes; (C) arrowhead, enlarged para-aortic lymph nodes; (D) arrowhead, invasion of the PV. MRI also revealed the intrahepatic mass: (E) T1-weighted image 
showing a hypointense lesion (arrow) relative to the normal liver; (F) T2-weighted image showing mild hyperintensity (arrow) relative to the liver parenchyma; 
(G) diffusion-weighted MRI showing high signal intensity (arrowhead); (H) MRCP revealed irregular stricture of the hilar bile duct (arrowhead). PV, portal 
vein; MRI, magnetic resonance imaging; MRCP, magnetic resonance cholangiopancreatography.

Figure 

Figure 3. 18F-fluorodeoxyglucose positron emission tomography/computed tomography (18F-FDG-PET/CT) of the primary lesion and lymph nodes prior to 
and following chemotherapy. (A and B) Prior to chemotherapy, 18F-FDG-PET/CT showed abnormal uptake of the primary tumor (bold arrow) and para-aortic 
lymph nodes (thin arrow). (C and D) After chemotherapy, 18F-FDG-PET/CT showed a marked disappearance of the abnormal uptake of the primary lesion 
(bold arrow) and lymph nodes (thin arrow).

Figure 2. Irregular stricture of the hilar bile duct with lobulated tumor was observed on endoscopic retrograde cholangiopancreatography (ERCP) and brush 
cytology. (A) ERCP showing irregular stricture of the hilar bile duct (arrows). (B) A three-dimensional cluster containing atypical cells with consider-
able variation in nuclear size was observed on brush cytology. The cells exhibited enlarged atypical nuclei with irregular contours and hyperchromasia. 
Papanicolaou staining identified the cells as class V.
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Japan as a chemotherapeutic agent for BTC (16). S-1 mono-
therapy has shown promising outcomes associated with mild 
toxicity in BTC patients (13). Additionally, in combination 
with gemcitabine, S-1 has also achieved favorable response 
rates (30-34%) and MST (11.6-12.7 months) (14,15). 

On the basis of these reports, Kanai et al expected that the 
addition of S-1 would exert an additive or synergistic effect 
with GC combination therapy to improve treatment results 
with respect to efficacy and safety. In a phase  I study, the 
regimen described below had the fewest grade 3-4 adverse 
events (maculopapular rash, vasovagal reaction and anemia). 
Based on the incidental rates of adverse events in the phase I 
study, Kanai et al established a recommended dose of the 
GCS combination therapy, which consisted of intravenous 
administration of gemcitabine (1,000 mg/m2) and cisplatin 
(25 mg/m2) on day 1 and oral administration of S-1 (80 mg/m2) 
on days 1-7, every 2 weeks (7). Next, the authors evaluated the 
efficacy of the GCS regimen. A phase II study demonstrated 
significantly prolonged MST (16.2 months, 95% confidence 
interval 10.2-22.2 months) without uncontrollable adverse 
events compared with that of the ABC-02 study (11.7 months, 
hazard ratio = 0.64; P<0.001). Interestingly, two patients (4%) 
were able to achieve curative secondary resection after 
tumor downstaging following chemotherapy (8). Thus, GCS 
combination therapy should not only be considered to be 
a standard first-line chemotherapy, but also a ῾conversion 

surgery or neoadjuvant chemotherapy’. On the basis of these 
findings, a randomized phase III study has now been launched 
(UMIN000014371/ NCT02182778).

Conversion surgery is radical resection performed for previ-
ously unresectable cases that become resectable as a result of 
regression following chemotherapy; it should be distinguished 
from neoadjuvant chemotherapy, although a strict distinction 
between these two strategies is occasionally clinically diffi-
cult, as the definition of unresectable cancer varies among 
physicians. Conversion surgery or neoadjuvant chemotherapy 
for unresectable cancers, including gastric, colorectal and 
pancreatic cancer, has been frequently reported  (17-19). 
Kim et al demonstrated that clinically curative conversion 
therapy resulted in the highest survival rate and best prognosis 
in gastric cancer patients with peritoneal seeding (cStage IV). 
The MST of patients undergoing clinically curative conver-
sion therapy and non-curative resection was 37 and 18 months, 
respectively, and the 3-year survival rates were 50 and 0%, 
respectively (17). For colorectal and pancreatic cancer, several 
recent reports also demonstrated a clinical advantage with 
neoadjuvant chemotherapy (18,19). However, the feasibility and 
efficacy of neoadjuvant chemotherapy for BTC has not been 
determined (20). Kato et al reported that patients with initially 
unresectable locally advanced BTC who underwent neoadju-
vant chemotherapy (gemcitabine) had a significantly longer 
survival time compared with those unable to undergo surgery 

Figure 5. Histological complete response demonstrated by histopathological examination. (A) Expanded fibrous tissue around the occluded right hepatic 
duct. The eroded hepatic parenchyma was replaced by dense collagenous tissue. (B) Although there was an increased number of capillaries as well as various 
inflammatory cells in the fibrous tissue, no invasive carcinoma cells were identified. (C) High magnification view showing numerous enlarged pigmented 
macrophages in the fibrous tissue, suggesting the presence of scavenged necrotic carcinoma cells.

Figure 4. (A) Macroscopically resected specimen and (B) cross sections. The right hepatic duct was almost occluded immediately before the junction (arrows).
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(2-year overall survival rate of 45 and 19%, respectively) (21). 
Furthermore, a case of curative resection after GCS chemo-
therapy for initially unresectable biliary duct cancer and a case 
of a patient with extrahepatic cholangiocarcinoma after under-
going preoperative gemcitabine-based chemotherapy have 
been reported (22). Based on these reports, conversion therapy 
has recently attracted attention, although there is insufficient 
evidence regarding the safety and efficacy of performing 
conversion surgery. To the best of our knowledge, the present 
case is the first report of a patient diagnosed with unresect-
able BTC who ultimately achieved a pathologically complete 
response with GCS combination therapy. Further studies are 
required to verify the efficacy of conversion surgery in patients 
with BTC using a prospective study design.
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