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Introduction

Cholangiocarcinoma (CCA), which is traditionally thought 
to arise from the cholangiocytes of the epithelial bile ducts 
anywhere along the intra- or extra-hepatic biliary tree, 
remains a relatively rare cancer, comprising approximately 
3% of all gastrointestinal malignancies (1,2). However, 
the incidence of CCA appears to be on the rise in Western 
populations, particularly intrahepatic CCA, where mortality 
also appears to be increasing (3-5). Early stage CCA can 
be cured in some instances with surgical resection, but 
the majority of patients are diagnosed when the cancer 
is unresectable due to local extent of the tumor (i.e., 
involvement of adjacent blood vessels or extension into 
both hepatic lobes beyond the secondary radicals), or from 
metastatic dissemination (6). A number of patients may 
also present with marginally resectable tumors; however, 
incomplete resections (R1/R2), even with the addition of 
postoperative chemotherapy and/or radiation, result in 
outcomes comparable to those of individuals not undergoing 
surgical resection (7,8). Such patients may be candidates 
for neoadjuvant therapy to increase the likelihood of R0 
resection, but this strategy of delivering preoperative 

treatment for either localized or locally advanced CCA 
has not been studied extensively and does not currently 
represent an accepted standard of care. We present here the 
case of a patient with localized extrahepatic CCA in whom 
surgical resection was delayed secondary to a concurrent 
diagnosis of non-small cell lung cancer (NSCLC), who 
ultimately achieved a complete pathologic response of the 
CCA from gemcitabine-based chemotherapy alone.

Case

A 64-year-old gentleman, previously healthy, presented 
with painless jaundice, fatigue, pruritis, fatty food 
intolerance, and a 7 kg weight loss over a 2-month period. 
Laboratory studies revealed abnormal liver function tests, 
including an elevated total bilirubin level of 9.5 mg/dL. 
Diagnostic imaging consisted of abdominal ultrasound 
followed by magnetic resonance cholangiopancreaticogram, 
demonstrating a 2 cm lesion in the common bile duct (CBD) 
with associated intrahepatic and proximal extrahepatic 
biliary ductal dilatation as well as borderline enlarged porta 
hepatis lymph nodes (Figure 1). Endoscopic ultrasound was 
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then performed, notable for moderate diffuse intrahepatic 
ductal dilation with biliary dilation extending to the mid 
extrahepatic CBD, where abrupt narrowing was seen 
secondary to an ill-defined, relatively homogeneous,  
10.3 mm area suggestive of malignant stricture. The hepatic 
artery, portal vein, splenoportal confluence, and superior 
mesenteric vessels were all distinct and intact, and there 
were no focal pancreatic lesions or enlarged periceliac 
lymph nodes. Fine needle aspiration of the mid-CBD 

stricture demonstrated adenocarcinoma (Figure 2), with 
immunohistochemical (IHC) stains positive for cytokeratin 
(CK) 7, deleted in pancreatic cancer 4 (DPC4), and (focally) 
CK20, consistent with an extrahepatic CCA.

Further staging was performed to determine whether 
the patient was an appropriate operative candidate.  
CT-PET scan confirmed a focal area of hypermetabolism 
corresponding to the site of his primary tumor, measuring 
approximately 2.9 cm × 1.9 cm × 2.7 cm with a standardized 
uptake value (SUV) of 9.5. However, in addition, a 1.3 cm × 
1.1 cm hypermetabolic nodule in the right middle lobe of the 
lung (SUV 6.4) and an enlarged 1.9 cm × 1.4 cm precarinal 
lymph node (SUV 8.1) were also appreciated (Figure 3).

Further diagnostic evaluation included an endobronchial 
ultrasound-guided fine needle aspiration of the precarinal 
lymph node, which yielded non-diagnostic material; and an 
endoscopic retrograde cholangiopancreaticogram, which 
confirmed a long irregular stricture with lobulated tumor 
within the proximal to mid extrahepatic duct. A 7 French 
double-pigtail endobiliary stent was placed through this 
strictured area resulting in successful biliary decompression. 
To definitively address the patient’s suspicious pulmonary 
findings, he was taken for en bloc right middle pulmonary 
lobectomy and radical superior mediastinal and hilar lymph 
node dissection. Pathology showed a 1.5 cm intermediate-
grade adenocarcinoma with a mixed lepidic and acinar 
growth pattern, staining positive for napsin A, thyroid 
transcription factor (TTF)-1, CK7, and CK20, by IHC. 
This pattern was clearly distinct from his primary bile duct 
tumor and supported a second separate diagnosis of primary 
pulmonary adenocarcinoma, AJCC stage IIIA (pT1aN2) 
based on involvement of 4 of 17 positive lymph nodes. 

Following an uneventful postoperative recovery, 
the patient underwent repeat CT-PET confirming no 
locoregional or distant progression of his CCA during 
the intervening 3-month period. To avoid two successive 
operations within such a short timeframe, the clinical team 
opted to initiate chemotherapy with the combination of 
gemcitabine and cisplatin, which was felt to be appropriate 
both as adjuvant therapy for his stage III NSCLC and as 
neoadjuvant therapy for his CCA. The patient received 
three cycles of gemcitabine at a starting dose of 1,000 mg/m2  
plus cisplatin 25 mg/m2, both drugs administered on days 1  
and 8 of a 21-day cycle, with treatment complicated 
by recurrent asymptomatic neutropenia necessitating 
gemcitabine dose reduction and growth factor support 
after cycle 1. Repeat PET/CT imaging thereafter 
noted minimal metabolic activity at the level of the 

Figure 1 Magnetic resonance cholangiopancreaticogram (coronal 
view) showing dilated proximal common bile duct with abrupt cutoff 
secondary to mid-CBD mass (red arrow). CBD, common bile duct.

Figure 2 Cytology from fine needle aspirate of the common bile 
duct mass, showing disordered sheets of biliary epithelia with 
crowded neoplastic cells with increased nuclear to cytoplasmic ratio, 
scant cytoplasm, hyperchromatic nuclei, and coarse chromatin, 
consistent with cholangiocarcinoma (400× magnification, scale bar is 

50 micrometers). CBD, common bile duct.
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CBD (SUV 2.8) (Figure 4); and no suggestion of early 
relapse of his NSCLC. He was then taken for pylorus-
sparing pancreaticoduodenectomy (Whipple procedure),  
5.5 months from the date of his prior thoracic surgery and 
7.5 months from his original CCA diagnosis. Intraoperative 
frozen section analysis of the proximal and distal bile 
duct margins was performed to ensure there was no high-
grade dysplasia or invasive cancer. Final surgical pathology 
demonstrated no residual in situ or invasive carcinoma, with 
only focal mucosal denudation, areas of acute and chronic 
inflammation, and biliary intraepithelial neoplasia I (BilIN I)  
at the distal CBD margin (Figure 5). Zero of 17 lymph 
nodes were involved with tumor.

The patient recovered well from this second operation 
and proceeded to undergo thoracic irradiation, as he was 
felt to be at highest risk for relapse of his NSCLC, without 
further chemotherapy. He has since remained without 
evidence of recurrence of either his CCA or his NSCLC, 
now 1.5 years from the time of his original diagnoses.

Discussion

CCA is a morbid disease, with overall 1- and 5-year survival 
rates of 25% and <5%, respectively (9). Surgical resection, 
which may require partial hepatectomy and/or Whipple 
procedure in addition to biliary reconstruction depending 

Figure 3 CT and corresponding PET images showing common bile duct tumor (A and B), right middle lobe pulmonary nodule (C and D), 
and an enlarged precarinal lymph node (E and F).
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on the location and the proximal and distal extent of the 
tumor, represents the only potentially curative option. 
However, post-resection 5-year recurrence rates range 
from 60-90% (9), with most cases recurring locally (10), 
highlighting the importance of exploring the role for 
adjuvant and/or neoadjuvant therapy in an effort to reduce 

relapse risk. 
While adjuvant therapy is often used following resection 

of either intra- or extra-hepatic CCA, this approach is 
not well supported by clinical evidence to date. Only two 
randomized phase III trials have addressed the role of 
adjuvant chemotherapy in combined populations of CCA, 
gallbladder cancer, and other tumor types. Takada et al. 
performed a randomized trial of postoperative adjuvant 
therapy with mitomycin C (MMC) and 5-fluorouracil  
(5-FU) compared to surgery alone in patients with 
resectable pancreatic, gallbladder, bile duct, and ampulla 
of Vater carcinomas. Specific to the bile duct subgroup 
(n=118), adjuvant chemotherapy conferred no benefit 
in terms of 5-year overall or disease-free survival (11). A 
subsequent trial performed by the European Study Group 
for Pancreatic Cancer (ESPAC-3) compared chemotherapy 
(either 5-FU/folic acid or gemcitabine) to observation alone 
in patients with resected periampullary carcinomas (12). In 
the subgroup of patients with CCA (n=96), survival benefit 
was not demonstrated from administration of chemotherapy 
(median survival times for observation, gemcitabine, 
and 5-FU of 27.2, 19.5, and 18.3 months, respectively). 
Additional data are expected from a multicenter randomized 

A

B

Figure 4 CT and corresponding PET images before and after three cycles of chemotherapy (panels A and B, respectively). There has been a 
near-complete metabolic response of the extrahepatic cholangiocarcinoma.

Figure 5 Resected surgical specimen following three cycles of 
chemotherapy. Bile duct shows areas of dysplastic cells (arrowhead) 
but no residual invasive cholangiocarcinoma (400× magnification, 
scale bar is 50 micrometers). 
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phase III BILCAP study (NCT003635840) in which 
patients with gallbladder or bile duct carcinomas are 
randomized after surgery to receive adjuvant capecitabine 
vs. observation.  

A recent meta-analysis conducted by Horgan et al. 
inclusive of 6,712 patients with biliary tract cancers did find 
a nonsignificant improvement in overall survival with use of 
adjuvant therapy (chemotherapy and/or radiation) following 
surgery, compared with surgery alone [pooled odds ratio 
(OR), 0.74; P=0.060]. The survival benefit was greater, 
reaching statistical significance, in the subset of patients with 
lymph node-positive disease (OR, 0.49; P=0.004) and those 
undergoing R1 resections (OR, 0.36; P=0.002) (13). On the 
above bases, the National Comprehensive Cancer Network 
(NCCN) currently recommends adjuvant chemotherapy with 
a fluoropyrimidine- or gemcitabine-based regimen in the 
setting of resected CCA (14). Alternatively, fluoropyrimidine-
based chemoradiation can be offered, although given the 
lack of sufficient randomized controlled trials, the relative 
contributions of chemotherapy and radiation are not clearly 
defined. In a recent Surveillance, Epidemiology, and End 
Results (SEER) analysis of 1,491 patients with resected 
extrahepatic CCA, use of adjuvant radiation was in fact not 
associated improved long-term survival (15).

There is even less evidence in support of neoadjuvant 
therapy for CCA. Specifically, no randomized trials 
addressing this issue have been conducted, and most data 
are derived from retrospective single-institution reports 
or non-randomized studies (16-21). The benefits of 
neoadjuvant therapy must be weighed against the potential 
harm of delaying surgery, especially when CCA is resectable 
at presentation. In a retrospective review including 94 
resectable CCA patients, investigators from MD Anderson 
Cancer Center reported that neoadjuvant therapy delayed 
surgery by an average of 6.8 months and resulted in 
decreased survival relative to immediate resection, from 
53.5 to 42.3 months (16). 

While data do not support the use of neoadjuvant therapy 
for clearly resectable CCA, this approach is conceptually 
appealing when the goal is to downstage patients with 
borderline resectable disease to increase the likelihood of R0 
resection. McMasters et al. first reported treating nine patients 
(six with unresectable disease) with 5-FU and external beam 
radiotherapy, after which all patients underwent successful R0 
resection (17). Nelson and colleagues subsequently reported 
their experience treating 12 patients (10 unresectable) with a 
similar regimen, with or without the addition of brachytherapy, 
and achieved a 91% R0 resection rate (19). Most recently, 

Kato et al. achieved an 18% R0 rate in 22 patients with locally 
advanced disease receiving preoperative gemcitabine without 
radiation (20). Other treatment modalities, such as yttrium-90 
radioembolization (22) for advanced intrahepatic disease 
or photodynamic therapy (8,18) for hilar disease, represent 
intriguing approaches but remain inadequately studied. 
In a recent systematic review of hilar CCA, Grendar et al. 
concluded there is weak (Level 4) evidence that neoadjuvant 
treatment improves resectability and survival for patients with 
unresectable disease (7). Current NCCN guidelines do not 
recommend the use of neoadjuvant therapy for any stage or 
location of CCA.

The most promising application of neoadjuvant therapy 
is in select patients with locally advanced hilar CCA who 
are unresectable due to underlying liver disease or tumor 
stage, but without lymph node involvement or intrahepatic 
or extrahepatic metastases. In the 1990’s, investigators at 
the Mayo Clinic and the University of Nebraska developed 
protocols to treat such patients with fluoropyrimidine-based 
chemoradiation followed by orthotopic liver transplant. Of 
note, a significant portion of these carefully selected cohorts 
developed nodal metastases or disease progression which 
precluded transplant, but in those that completed the protocol, 
long-term disease-free survival rates of 45% (23) and 92% (24) 
were achieved. These results have been corroborated in larger 
single-center retrospective reports (25-28) with, at one center, 
long-term recurrence and survival rates favorably comparable 
to those who underwent complete conventional resection (29). 
In the only multicenter analysis to date, Darwish Murad and 
colleagues pooled the experiences of 12 transplant centers that 
had, from 1993-2010, collectively treated 287 patients under 
similar protocols (30). Five-year recurrence free survival in an 
intent-to-treat analysis was 53%, while post-transplant 5-year 
survival was 65%. This study also highlighted the necessity 
for careful patient selection; those transplanted outside of the 
United Network for Organ Sharing criteria for prioritization 
(i.e., those with tumor mass >3 cm, metastatic disease, history 
of direct tumor biopsy, or previous malignancy within  
five years) had significantly worse recurrence-free survival 
(HR, 2.98; 95% CI, 1.79-4.95). Though of limited 
generalizability, these data are the most convincing evidence 
in support of neoadjuvant therapy for CCA. 

In the case reported here, the diagnoses of two 
synchronous tumors presented challenging treatment 
decisions. Our patient would ordinarily have been an 
appropriate candidate for up-front surgical resection of his 
extrahepatic CCA in the absence of an established role for 
neoadjuvant therapy in the context of clearly localized disease. 
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However, his concurrent diagnosis of node-positive NSCLC 
required more immediate attention and led to the delay 
of bile duct surgery. Following his thoracic operation, the 
decision was made to deliver chemotherapy for 3 months to 
(I) allow more postoperative recovery time prior to a second 
planned major cancer operation; (II) treat his NSCLC in the 
adjuvant setting; (III) prevent the progression of his CCA; 
and (IV) ensure favorable biology of both tumors to avoid 
major abdominal surgery if it were unlikely to be curative. 
A gemcitabine/cisplatin regimen was selected because it is 
both the standard front line regimen for advanced/metastatic 
CCA, as established by two multicenter randomized phase 
III trials in the UK and Japan (31,32), and also represents a 
reasonable option for NSCLC (33).

Most striking in this case was the achievement of 
a pathologic complete response. Previous studies of 
chemotherapy alone are largely limited to patients with 
advanced or metastatic CCA in whom surgery is rarely 
performed; thus it is impossible to determine the frequency 
of pathologic responses in this context. However, only two 
complete radiologic responses were reported in a combined 
total of 494 patients in the two largest randomized trials, 
so it can be assumed that pathologic complete responses 
to chemotherapy are either nonexistent or exceptionally 
rare. Even with combined-modality therapeutic approaches 
that incorporate radiation, complete responses occur very 
infrequently (17,19,27-29), and some of the reported cases 
may represent misdiagnoses due to use of radiographic 
cr i ter ia  or  cytology brushings for  init ia l  disease 
confirmation (34). In fact, only one case of pathologic 
complete response to chemotherapy has been previously 
reported, in a patient with metastatic intrahepatic CCA 
receiving a salvage regimen consisting of cisplatin, 5-FU, 
doxorubicin, and interferon K (35). This regimen is not 
currently recommended due to its limited clinical benefit 
and excessive toxicity (36), and thus ours is the first 
documented case of CCA achieving a pathologic complete 
response to a more conventional chemotherapeutic regimen 
without the addition of concurrent or sequential radiation.

In conclusion, we propose that strategies evaluating 
neoadjuvant therapy for locally advanced or even localized 
CCA should be formally evaluated in larger multicenter 
studies. Such studies should include both R0 resection rate 
and pathologic complete responses as endpoints in addition 
to survival outcomes. Whether pathologic complete response 
correlates to improved survival in CCA, as is the case with 
other gastrointestinal malignancies in which neoadjuvant 
therapy is given (37,38), remains to be seen. Our case also 

suggests that select patients may demonstrate robust or even 
pathologic complete responses to chemotherapy alone, and 
thus a comparison of this therapeutic strategy to combined-
modality therapy (chemotherapy plus radiation) may be 
warranted in prospective trial design. 
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