
Abstract 
Background/Aim: Immunotherapy using immune checkpoint inhibitors (ICIs) has been widely approved for many 
cancers. ICI therapy has also been performed for unresectable bile duct cancer in recent years. However, there are 
few reports of conversion surgery following ICI therapy for unresectable or borderline resectable bile duct cancer. 
Herein, we present a case of conversion surgery following immune checkpoint ICI therapy for unresectable 
cholangiocarcinoma, focusing on the cancer immune microenvironment of this case.  
Case Report: A 77‑year‑old man was diagnosed with borderline resectable, distal bile duct cancer and hilar 
cholangiocarcinoma. The patient underwent four courses of durvalumab combined with gemcitabine and cisplatin 
(Dur+GC) therapy. Evaluation of disease progression showed stable disease (SD), and considering the patient’s 
surgical risk, a pancreaticoduodenectomy was performed. Adenocarcinoma components remained, and detailed 
pathological examinations using immunohistochemistry were performed. Marked infiltration of lymphocytes was 
observed in both the cancer core area and the margin area. The lymphocytes were positive for CD3 and CD8, with 
a subset also expressing CD103. PD‑L1 expression was weakly positive in the stromal area, and positive cells were 
likely to be infiltrating macrophages in morphological features. Cancer cells were positive for HLA‑A/B/C and 
beta‑2.  
Conclusion: CD103+ CD8+ T cells, recently referred to as tissue‑resident memory T cells, might be a critical immune 
cell population involved in ICI‑induced anticancer immune responses in cholangiocarcinoma. 
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Introduction 
 
Cholangiocarcinoma is an aggressive malignant cancer 
originating from the biliary epithelium (1, 2). Extrahepatic 
cholangiocarcinoma (ECC) accounts for approximately 20‑
30% of all cholangiocarcinomas, and its prognosis remains 
poor, with an estimated 5‑year survival rate of 11% 
(localized and regional: 18%; distant: 2%) (3, 4). For non‑
metastatic ECC, surgery remains the only curative treatment. 
However, less than one‑third of cholangiocarcinoma 
patients are diagnosed at a stage amenable to surgical 
resection, with the majority being deemed unresectable or 
presenting with recurrent disease, both associated with a 
poor prognosis (5‑8). 

For over a decade, the combination of gemcitabine and 
cisplatin has been the standard first‑line chemotherapy 
regimen for advanced biliary tract cancer (9), with a 
median overall survival ranging from 4.6 to 11.7 months 
(10). The TOPAZ‑1 trial demonstrated that the addition of 
the immune checkpoint inhibitor (ICI) durvalumab to the 
gemcitabine‑cisplatin regimen improved overall survival 
compared with gemcitabine‑cisplatin alone (11). 

A case in which the combination therapy of durvalumab 
and gemcitabine‑cisplatin (Dur+GC) was effective,  
leading to conversion surgery, is reported. The resected 
cholangiocarcinoma specimen underwent detailed 
pathological examination using immunohistochemistry. 
 
Case Report 
 
A 77‑year‑old male presented with darkened urine and was 
referred for further evaluation due to obstructive jaundice. 
Endoscopic retrograde cholangiopancreatography (ERCP) 
and cholangioscopy showed strictures at both the distal bile 
duct and the hilar region, with biopsy confirming adeno‑
carcinoma at both sites (Figure 1). No cancer cells were 
detected in the bile duct between the hilar and distal sites. 
Contrast‑enhanced computed tomography (CT) showed 
mural thickening in the distal bile duct, with a tumor depth 
suggesting invasion into the pancreatic parenchyma 
(approximately 10 mm). In addition, mural thickening was 

observed in the right hepatic duct extending to the upper 
common bile duct. No liver metastases, distant metastases, 
or significant lymphadenopathy was found. A diagnosis of 
distal bile duct cancer (cT2N0M0, cStage II) and hilar 
cholangiocarcinoma Bismuth IIIa (cT2aN0M0, cStage II) 
was established. 

The initial treatment goal was to perform an extended 
right hepatectomy combined with pancreatico‑
duodenectomy. Laparoscopic exploration showed no 
evidence of peritoneal dissemination or distant metastasis, 
and peritoneal lavage cytology was negative. Portal vein 
embolization was performed to increase future liver 
remnant volume. Due to tumor involvement at the resection 
margins, four courses of Dur+GC were administered. Tumor 
response was assessed as stable disease (SD) according to 
RECIST criteria. The National Clinical Database (NCD) risk 
calculator indicated a perioperative mortality risk of 12.2% 
for hepato‑pancreatoduodenectomy (HPD), categorizing 
the procedure as high‑risk. After discussion with the patient 
and family, a decision was made to proceed with 
pancreaticoduodenectomy alone, followed by postoperative 
radiotherapy and chemotherapy for remaining disease. 
Eight weeks after the final administration of Dur+GC, 
pancreaticoduodenectomy was performed. 

Pathological examination showed a moderately 
differentiated adenocarcinoma with areas of both poorly and 
well‑differentiated components (ypT2N0M0, ypStage II). The 
tumor exhibited a flat invasive pattern, infiltrating the bile 
duct wall, pancreatic parenchyma, duodenum, and the 
ampulla of Vater, with an invasion depth of 10 mm. Venous 
invasion, lymphatic invasion, and perineural invasion were 
noted. The surgical margins were negative, and no lymph 
node metastases were detected. Postoperatively, the patient 
experienced chyle leakage that required several drain 
exchanges, but he was ultimately discharged in good 
condition. The patient continues postoperative treatment 
with gemcitabine, cisplatin, and S‑1. 

 
Pathological examinations using resected specimens. With 
routinely prepared hematoxylin and eosin staining, 
marked lymphocyte infiltration was observed in the 
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Figure 1. Preoperative endoscopic retrograde cholangiopancreatography image (A) shows adenocarcinoma in the hilar and distal bile ducts confirmed 
by biopsy. The arrows indicate the site of the biopsy in the bile duct. Contrast‐enhanced computed tomography (B) shows solid mural thickening in 
the same regions. The arrowheads indicate the areas where findings suggestive of bile duct cancer are present.



stromal area in which viable adenocarcinoma components 
remained (Figure 2). Then, the immunological 
characteristics of lymphocytes and cancer cells were 
examined, as shown in Figure 2. Similar notable 
lymphocyte infiltration was seen in both the cancer core 
and the invasive margin area, and many of the 
lymphocytes were positive for CD3 (201 cells/mm2), CD8 
(190 cells/mm2), and CD103 (117 cells/mm2); CD8 and 

CD103 appeared positive in around half of CD3‑positive T 
cells. PD‑L1 expression was predominantly observed in 
stromal cells, likely macrophages. HLA‑A/B/C and beta‑2 
microglobulin were positive in almost all cancer cells, with 
no HLA‑DR expression seen in cancer cells.  

 
Approval for human experiments. The study design was 
approved by the Institutional Review Board of Kumamoto 
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Figure 2. Pathological examinations, hematoxylin and eosin (HE) staining and immunohistochemical (IHC) staining. IHC of HLA‐A/B/C, HLA‐DR, CD3, 
CD8, CD103, CD163 and beta‐2 microglobulin was performed as described previously (23). Scale bar: 500 μm in (A) 50 μm in (B‐I).



University (Approval No. #2059) in accordance with the 
principles of Good Clinical Practice (GCP) and the 
Declaration of Helsinki. The need for individual patient 
consent for participation in the study was waived by the 
Institutional Review Board of Kumamoto University 
(Approval No. #2059) as the study was a retrospective 
analysis. However, patients were provided the opportunity 
to opt out of the study. 
 
Discussion 
 
In non‑metastatic ECC, surgery remains the only curative 
treatment. However, advanced T‑stage, lymphovascular 
invasion, or perineural invasion are significant risk factors 
for local and distant recurrence following curative resection 
(12). In the present case, adenocarcinoma was identified in 
multiple segments of the bile duct. Given the extent of the 
disease and the patient’s surgical risk, the tumor was 
classified as borderline resectable to unresectable, 
prompting treatment with Dur+GC. Reports of conversion 
surgery following ICI therapy for unresectable or borderline‑
resectable bile duct cancer are scarce, and pathological 
analyses of resected specimens post‑ICI therapy are not 
well‑documented. PD‑L1‑targeted treatment regimens 
disrupt the inhibitory signaling pathways in T cells, restoring 
cytolytic activity and promoting tumor cell killing (13). 
Though some patients with cholangiocarcinoma 
demonstrate robust anticancer responses to such regimens, 
the response varies, and reliable predictive biomarkers for 
ICI efficacy are still lacking. 

CD8+ T cell‑mediated immune surveillance plays a 
critical role in sustained cancer resistance and outcomes 
(14), with a significant impact noted in intrahepatic 
cholangiocarcinoma (ICC) (15). Tumor‑infiltrating 
lymphocytes (TILs) have been associated with prognosis 
in ICC, where higher CD8+ infiltration correlated with 
improved survival and lower recurrence rates (16). In ECC, 
Kitano et al. reported that CD8+ lymphocyte infiltration 
serves as an independent prognostic factor (17). However, 
PD‑1 and PD‑L1 expression on immune cells did not 
significantly affect overall survival (OS) (17). 

In the present case, abundant CD8+ TILs were observed 
in both the tumor core and margin following ICI therapy. 
Notably, PD‑L1 expression was prominent at the tumor 
margin. In melanoma, CD103+ CD8+ T cells within the 
tumor microenvironment (TME) have been shown to 
upregulate inhibitory checkpoints such as PD‑1, CTLA‑4, 
TIM‑3, LAG‑3, TIGIT, and CD39, indicating their role as 
tumor antigen‑reactive T cells (18‑20). Tissue‑resident 
CD103+ T cells are key effector cells in localized antitumor 
immune responses and response to anti‑PD‑1 therapy 
(21). They have been identified as a potential quantifiable 
marker for predicting patient survival across various solid 
tumors (18), including ICC, where higher CD103+ CD8+ 
expression was associated with better OS (22). In the 
present case, nearly 50% of CD8+ T cells expressed CD103, 
indicating tissue residency. This suggests that the presence 
of these cells may contributed to effective disease control 
during the period of ICI therapy prior to surgery. 
 
Conclusion 
 
A case of borderline resectable ECC was managed with 
Dur+GC therapy, followed by conversion surgery. 
Increased lymphocyte infiltration may serve as a potential 
predictive marker for the efficacy of ICI therapy in 
cholangiocarcinoma as well as other several cancers. 
CD103+ CD8+ T cell, recently referred as tissue‑resident 
memory T cell, is suggested to be involved in ICI‑induced 
anticancer immune responses in cholangiocarcinoma. 
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