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Safety of biliary stent placement followed by definitive
chemoradiotherapy in patients with pancreatic cancer with bile
duct obstruction
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Background: Although patients with malignant bile duct obstruction due to pancreatic cancer are often
initially treated with biliary stent placement, concurrent chemoradiotherapy with stents poses a potential risk
of increased toxicity. This retrospective study aimed to evaluate the safety of biliary stent placement followed
by definitive concurrent chemoradiotherapy in patients with pancreatic cancer.

Methods: Patients with pancreatic cancer who underwent either a plastic stent or a self-expanding metallic
stent placement for malignant bile duct obstruction before definitive concurrent chemoradiotherapy were
retrospectively reviewed. Radiotherapy was delivered in 1.8 Gy per fraction to a total dose of 50.4 Gy.
Gemcitabine, TS-1 plus Gemcitabine, or TS-1 was the concurrent chemotherapy/regimen. The primary
endpoint was the rate of biliary stent-related toxicities, defined as biliary bleeding, duodenal perforation, or
bile duct perforation.

Results: Thirty patients were included. Plastic stents were placed in 23 patients and self-expanding
metallic stent in seven patients at the start of irradiation. The median follow-up time was 20 (range, 2-63)
months, and 27 patients (90%) completed concurrent chemoradiotherapy. Biliary stent-related toxicity
(grade 3 biliary bleeding) was confirmed in one patient (3%) with a plastic stent 9 months after concurrent
chemoradiotherapy. The median duration of locoregional control, progression-free survival, and overall
survival were 31.1, 7.3, and 10.5 months, respectively.

Conclusions: Stent placement followed by concurrent chemoradiotherapy was not associated with
an apparent increase in toxicity and may be an appropriate treatment for patients with locally advanced

pancreatic head cancer with bile duct obstruction.
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Introduction is drainage, and the most common drainage method is

Approximately 70% of patients with pancreatic cancer have endoscopic biliary stent placement using a plastic stent (PS)

malignant bile duct obstruction at diagnosis (1), which is or self-expanding metallic stent (SEMS) (1).
correlated with reduced quality of life and survival times (2). Although definitive concurrent chemoradiotherapy
The standard-of-care management of obstructive jaundice (CCRT) is one of the standard treatments for pancreatic

© Journal of Gastrointestinal Oncology. All rights reserved. 7 Gastrointest Oncol 2021;12(5):2260-2267 | https://dx.doi.org/10.21037/jgo-21-198


https://crossmark.crossref.org/dialog/?doi=10.21037/jgo-21-198

Journal of Gastrointestinal Oncology, Vol 12, No 5 October 2021

cancer (3), only a few reports on the safety of CCRT
following biliary stent placement have been published.
Some case reports of biliary bleeding following combined
radiotherapy and biliary stent placement have also
been published (4,5), and histopathological findings at
autopsy after combined radiotherapy and biliary stenting
for cholangiocarcinoma have shown inflammatory cell
infiltration and fibrosis in the subepithelium of the bile
duct (6). The clinical practice guidelines for pancreatic
cancer in Japan have highlighted the lack of safety data on
radiotherapy (7), and some institutions do not administer
irradiation to patients with biliary stents. Therefore, CCRT
for patients with locally advanced pancreatic cancer with a
biliary stent may carry an additional risk of biliary bleeding,
duodenal perforation, and bile duct perforation, which has
not yet been clinically evaluated. The safety and tolerability
of CCRT for patients with pancreatic cancer with biliary
stents must be explored to allow for optimal treatment
selection.

The present study aimed to evaluate the safety of biliary
stent placement followed by definitive CCRT in patients
with pancreatic cancer.

We present the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/jgo-21-198).

Methods
Patients

This retrospective review included patients with pancreatic
cancer who underwent biliary stent (PS or SEMS)
placement for malignant bile duct obstruction followed by
definitive CCRT at a single Japanese institution (Komagome
Hospital, Tokyo, Japan) between May 2012 and June 2019.
Patients were included if they met the following criteria:
(D) pathologically or clinically diagnosed pancreatic cancer,
(II) a locally advanced unresectable tumor classified as stage
IIT or stage IV only if the metastatic disease was limited
to the single para-aortic lymph node, judged based on the
TNM classification (8) or was inoperable due to a medical
situation (e.g., old age or comorbidity), (II) treatment with
definitive CCRT, and (IV) a biliary stent placed before
initiating CCRT. Patients treated with chemotherapy before
CCRT or conversion surgery after CCRT were excluded. A
tumor with a contact of >180° with the superior mesenteric
or celiac artery, a tumor contacting the celiac artery and
with aortic involvement, or an unreconstructible superior
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mesenteric or portal vein due to tumor involvement or
occlusion was considered unresectable according to the
National Comprehensive Cancer Network guidelines (9).

Ethical statement

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). This study
was approved by the institutional ethical review board
of Tokyo Metropolitan Cancer and Infectious Diseases
Center Komagome Hospital (approval number: 2359), and
informed consent was obtained in the form of an opt-out
option displayed on the website.

Biliary stent

All patients had a biliary stent placed at the time of their
initial jaundice treatment; a PS was preferred at this point.
The type, length, and caliber of the stent were determined
at the primary endoscopist’s discretion. Planned routine
stent exchange after several weeks or months to prevent
stent occlusion was not performed.

Radiotherapy

Patients underwent contrast-enhanced computed
tomography (CT) simulation and four-dimensional CT or
radioscopy to assess respiratory motion. The gross tumor
volume (GTV) was defined as including the primary tumor
and any involved nodes. The internal margin was added
to the GTV based on four-dimensional CT or radioscopy
according to respiratory motion (defined as the total GTV).
The clinical target volume (CTV) comprised the total GTV
plus a uniform 5-mm margin and peri-celiac and peri-
mesenteric artery lymph nodes as prophylactic lymph node
areas. A 5-mm margin was added to the CTV to create the
planning target volume. All biliary stents were partially
included in the GTV.

External beam radiation therapy was administered using
three-dimensional conformal radiation therapy, typically
with four ports or intensity-modulated radiation therapy
using photon beams with energy >6-MV. A total dose of
50.4 Gy was delivered in 28 fractions of 1.8 Gy, 5 days per
week, for 5.5 weeks. A typical target delineation and dose
distribution are shown in Figure 1. Dose constraints of the
surrounding risk organs such as the duodenum or bile duct
were not set. No density override was performed for SEMS
artifacts on planning CT. Radiotherapy was started after the
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Figure 1 Images from a representative case. Axial (A) and coronal (B) contrast-enhanced CT images with contouring for planning

radiotherapy [gross tumor volume (red), clinical target volume (pink, yellow), planning target volume (green), and plastic stent (yellow

arrow)]. Axial (C) and coronal (D) contrast-enhanced CT images with dose distribution. CT, computed tomography.

serum total bilirubin level decreased to <3 mg/dL.

Chemotherapy

Patients received one of the following chemotherapies:
(I) gemcitabine (GEM) (1,000 mg/m’ administered
intravenously once per week for 3 weeks) alone, (II) GEM
(200 mg/m’ administered intravenously once per week for
6 weeks) plus TS-1 (80 mg/m’ administered orally twice
daily after breakfast and dinner on the day of irradiation),
or (IIT) TS-1 (80 mg/m’ administered orally twice daily
after breakfast and dinner on the day of irradiation)
alone. Our treatment policy was to continue maintenance
chemotherapy for patients with a partial response to stable
disease after CCRT.

Evaluation

The primary endpoint of this study was the biliary stent-
related toxicity rate. Biliary stent-related toxicities were
defined as biliary bleeding, duodenal perforation, or bile
duct perforation. The secondary endpoints were other
adverse events (AEs), treatment compliance, initial response
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rate, locoregional control (LC), progression-free survival
(PFS), and overall survival (OS). An acute AE was defined
as an AE that occurred within 90 days after CCRT, and
a late AE was defined as an AE that occurred >90 days
after CCRT. AEs were evaluated at monthly follow-up
visits according to the National Cancer Institute Common
Terminology Criteria for Adverse Events version 5.0 (10).
Treatment compliance was analyzed based on breaks
in radiotherapy recorded in days and the percentage of
CCRT discontinuation. Evaluations of the initial tumor
response were performed using CT and magnetic resonance
imaging at 1- or 2-month intervals after completing CCRT
according to the Response Evaluation Criteria in Solid
Tumours guidelines (11). LC was calculated from the start
of radiotherapy to the date of the first documented local
relapse. PFS was calculated from the start of radiotherapy to
locoregional/distant failure or death. OS was defined as the
time between radiotherapy initiation and the date of death
from any cause.

Statistical analysis

The LC, PFS, and OS were estimated using the Kaplan-
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Table 1 Patient characteristics

Characteristic Variable N [%]
Sex Male 17 [57]
Female 13 [43]
Age (years) Median [range] 71 [51-87]
Diabetes mellitus No 19 [63]
Yes 11 [37]
Primary site Pancreatic head 30 [100]
Clinical stage 1A 1[3]
B 1[3]
1A 1[3]
B 4[13]
I} 21 [70]
\Y 2[7]
Resectability Resectable 4 [13]
Borderline-resectable 2[7]
Unresectable 24 [80]
Chemotherapy TS-1 18 [60]
GEM 1[3]
GEM + TS-1 11 [37]
Types of stent Plastic stent 23 [77]

Self-expanding metallic stent 7 [23]

Radiotherapy 3D-CRT

modality

28 [93]
IMRT 2[7]

n=30 patients. GEM, gemcitabine; 3D-CRT, three-dimensional
conformal radiotherapy; IMRT, intensity-modulated radiation
therapy.

Meier method. All statistical analyses were performed
using R 3.6.3 (R Foundation for Statistical Computing,
Vienna, Austria) and EZR version 1.51 (Saitama Medical
Center) (12).

Results
Patient characteristics

Between May 2012 and June 2019, 276 patients were
treated with preoperative or definitive radiotherapy for
pancreatic cancer. Of these, 112 patients underwent
biliary stent placement for malignant bile duct obstruction
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before CCRT. Sixty-two patients who underwent CCRT
as neoadjuvant treatment, three patients who underwent
chemotherapy before CCRT, and one patient who
underwent conversion surgery after CCRT were excluded.
The remaining 30 patients were included in this study.
Patient and tumor characteristics are summarized in Table 1.
The median age was 71 (range, 51-87) years. The type
of stent placed at the start of irradiation was a PS in 23
patients and an SEMS in seven patients. Eleven patients had
diabetes mellitus.

Twenty-seven patients (90%) completed CCRT. Three
patients discontinued CCRT due to cholangitis, endoscopic
retrograde cholangiopancreatography-induced pancreatitis,
and poorly controlled febrile neutropenia (one patient
each). Among the five patients who underwent treatment
breaks or CCRT discontinuation due to cholangitis, four
patients had PS placement. Among the nine patients
with treatment breaks or CCRT discontinuation due to
hematologic toxicity, six patients were treated with a GEM
plus TS-1 regimen.

Toxicity

The median follow-up time was 20 (range, 2—63) months.
Among the 30 patients treated with CCRT, biliary
stent-related toxicity was observed in one (3%), who
experienced biliary bleeding. This patient was a 71-year-
old man who underwent PS placement. After confirming
malignancy by endoscopic ultrasound-guided fine-
needle aspiration biopsy, CCRT with the GEM plus
TS-1 regimen was performed and completed. Initial
evaluation with CT and magnetic resonance imaging
revealed multiple liver and bone metastases, and the
patient received GEM and nab-paclitaxel as systemic
therapy. Nine months after starting CCRT, the patient
developed anemia and bile duct stent obstruction. Red
blood cell transfusion was performed, and the PS was
replaced with an SEMS. At the time of replacement,
blood outflow through the PS was observed, and
endoscopic retrograde cholangiopancreatography revealed
stenosis of the lower bile duct and the presence of a
hematoma in the upstream common bile duct; however,
the anemia had not worsened. The patient continued
to experience melena and developed cardiac arrest due
to massive hemorrhage 5 days after SEMS replacement
but was revived by life-saving measures. Subsequent CT
revealed a pseudoaneurysm in the posterior superior
pancreaticoduodenal artery immediately above the SEMS
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Figure 2 Images from a case of biliary bleeding after concurrent chemoradiotherapy. (A) Coronal CT images with dose distribution. (B)

Coronal contrast-enhanced CT images of a pseudoaneurysm in the posterior superior pancreaticoduodenal artery immediately above the

SEMS (yellow arrow). CT, computed tomography; SEMS,; self-expanding metallic stent.

Table 2 Treatment toxicity

Grade
Events Total, n [%]
2 3

Acute adverse events
Cholangitis 0 9 0 9 [30]
Anorexia 1 6 0 7 [23]
Nausea 2 4 0 6 [20]
Diarrhea 3 1 0 4[13]
Biliary bleeding 0 1 0 11[3]
Liver abscess 0 1 0 11[3]
Gastritis 1 0 0 1[3]
Duodenal ulcer 0 1 0 1[3]
Leukopenia 3 8 1 12 [40]
Febrile neutropenia 0 1 0 11[3]
Anemia 0 3 0 3[10]
Thrombocytopenia 3 2 0 5[16]

Late adverse events
Cholangitis 0 4 0 4[13]
Gastric hemorrhage 1 2 0 3[10]
Duodenal ulcer 1 0 0 1[3]
Biliary bleeding 0 17 0 11[3]

T, stent-related toxicity.

(Figure 2) with worsening of the primary disease. Thus,
interventional radiology was performed to embolize the
aneurysm using n-butyl-2-cyanoacrylate. The patient
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survived without rebleeding but died 10 months after
CCRT due to primary disease progression.

The most common acute non-hematological AE was
cholangitis, which was observed in nine (30%) patients.
Of these nine patients, eight (89%) had a PS, and one
(11%) had an SEMS. The second most common non-
hematological acute AEs were gastrointestinal toxicities,
including anorexia and nausea, which were observed
as grade 2 and 3 AEs in 7 (23%) and 6 (20%) patients,
respectively. However, these AEs were manageable. A
patient who developed biliary bleeding as an acute grade 4
AE was considered not to have stent-related toxicity because
he had liver metastases from renal cancer, and interventional
radiology showed bleeding from liver metastases. No acute
grade 5 AEs were observed. The most common late AE was
cholangitis, which was observed in four (13%) patients, one
of whom experienced biliary bleeding when the stent was
replaced. Gastric hemorrhage and duodenal ulcer occurred
in three (10%) and one (3%) patient(s), respectively. No
grade 4 or higher late AEs were encountered. Tuble 2 shows
the acute and late AEs.

Treatment breaks in radiotherapy were noted in 14
patients (47%), and the median break duration was 6 days
(range, 1-11 days). The reasons for radiotherapy breaks
were cholangitis in 4 patients, grade 3 hematologic toxicity
in seven patients, grade 3 appetite loss in 1 patient, grade
3 hematologic toxicity and duodenal ulcer in one patient,
and duodenal stricture due to direct tumor invasion in one
patient. In the four patients who developed cholangitis, the
mean period between initial stent deployment to the onset
of cholangitis was 35 (range, 14-47) days; treatment was
completed after stent replacement.
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Figure 3 Kaplan-Meier estimates of LC, PFS, and OS. LC, locoregional control; PFS, progression-free survival; OS, overall survival.

Efficacy

The initial responses were partial responses in 4 (13%),
stable disease in 20 (67%), and progressive disease in 3
(10%) patients; no patients showed complete response,
and the data from three were unavailable. Maintenance
chemotherapy was continued in 19 (79%) patients
among those showing partial response and stable disease.
Recurrence was observed in 20 patients (67%); of these,
6 patients experienced locoregional recurrence in the
pancreas, 11 experienced distant metastases alone, and
three experienced both locoregional recurrence and distant
metastases. The 1-year LC rate was 67%, with a median
LC of 31.1 months; the 1-year PFS rate was 39%, with
a median PFS of 7.3 months; and the 1-year OS rate was
41%, with a median survival time of 10.5 months (Figure 3).

Discussion

The present study aimed to determine the safety and
tolerability of CCRT in patients with locally advanced
pancreatic head cancer who had undergone stent placement
for malignant bile duct obstruction. The results revealed
only one case of biliary bleeding and no apparent increase
in the frequency or severity of toxicity.

Obstructive jaundice caused by pancreatic head cancer
requires appropriate treatment as it worsens prognosis and
lessens the quality of life. Stent insertion is a commonly
used symptomatic treatment to relieve jaundice (1).
As causal treatments, CCRT or chemotherapy are the
established standard therapies for locally advanced

© Journal of Gastrointestinal Oncology. All rights reserved.

unresectable pancreatic cancer (3). Some clinical data
suggest that CCRT is superior to chemotherapy for local
control (13) and biliary stent patency (14); hence, CCRT
may be more appropriate than chemotherapy to prevent and
relieve bile duct obstruction. Therefore, a combination of
stent placement and CCRT is the most promising approach
for malignant bile duct obstruction.

Several case reports on biliary bleeding after stent
placement for malignant biliary obstruction have been
published regardless of whether radiotherapy was performed
(4,5,15-18). Some possible explanations of bleeding that
have been reported are adhesion of the stent to the tumor,
duodenal ulceration by the distal end of the stent, and
mechanical irritation of the adjacent arterial wall by the
stent (19). A large retrospective case series reported an
arterial bleeding frequency of 1.0% (19/1,858 patients) after
SEMS placement, and 10 of the 19 patients had a history
of radiotherapy; the authors suggested that radiotherapy
contributes to the formation of an aneurysm (19). However,
the timing of stent placement, the overall population
receiving radiotherapy, and details of radiotherapy,
including the prescribed dose and irradiation fields, were
not described; hence, the contribution of radiotherapy to
bleeding remains unknown. The present study included
only patients treated with a uniform dose fraction schedule
and a unified treatment sequence of stent placement before
CCRT. We found no evidence supporting the significant
contribution of radiotherapy to enhanced toxicity during
long-term follow-up (median follow-up, 20 months). We
consider that CCRT is an acceptable treatment option in
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patients with biliary stents.

Concerning the type of stent for pancreatic head
cancer with obstructive jaundice, a randomized controlled
trial (20) comparing PS and SEMS in patients with non-
resection pancreatic head cancer reported that SEMS had
longer patency and a significantly lower frequency of stent
occlusion than PS. In the present study, treatment breaks or
discontinuation due to cholangitis was noted in five patients,
four of whom had a PS. SEMS may be the preferred choice
for the completion of CCRT.

Our study has several limitations. First, the sample
size was small; hence, it was insufficient to determine
conclusive results. Second, PS and SEMS were not assessed
separately, which is necessary, as PS and SEMS differ in
diameter and material. Notably, basic data have shown that
SEMS enhance the radiation dose around the stent (21).
The number of cases and events in the present study was
too small to perform a comparative analysis. Third, death
without biliary stent-related toxicity is a competing risk
for toxicity assessments. However, these results follow the
real-world setting because of the short survival time in
patients with locally advanced pancreatic cancer. Finally, the
histological changes caused by the combination of CCRT
and stent placement were not evaluated pathologically.
In the future, we plan to evaluate pathological changes in
patients with or without stents who received CCRT as a
preoperative treatment for pancreatic cancer.

Conclusions

In conclusion, patients who underwent biliary stent
placement followed by CCRT had high compliance
rates, which led to the completion of the treatment. In
addition, there was no apparent increase in stent-related
toxicity caused by CCRT. These findings suggest that the
combination treatment is an optimal treatment strategy in
patients with pancreatic cancer with bile duct obstruction.
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