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Case Report

Delayed Hemorrhage

of the Hepatic Artery
Caused by Biliary
Stenting after Concurrent
Chemoradiotherapy
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Neoadjuvant concurrent chemoradiotherapy has been increasingly used to obtain secondary
resectability for locally advanced pancreatic cancers. Although most patients require biliary de-
compression, only a few studies have investigated the safety of biliary stenting with chemora-
diotherapy. Herein, we report a rare case of delayed hemorrhage of the hepatic artery caused
by biliary stenting after chemoradiotherapy. The serial follow-up CT demonstrated that the bili-
ary stent was approaching the right hepatic artery and eventually caused acute angulation and
indentation. Diagnostic catheter angiography revealed contrast extravasation at the right he-
patic artery, and endovascular embolization was performed. This report highlights the rele-
vance of anatomical deformation after chemoradiotherapy, which can result in fatal complica-
tions. Indentation of the hepatic artery caused by biliary stents should be recognized as a
warning sign of vascular injury.

Index terms Stents; Pancreatic Neoplasms; Embolization, Therapeutic; Neoadjuvant Therapy;
Chemoradiotherapy

INTRODUCTION

The prognosis of patients with pancreatic cancer is poor, with a current overall 5-year
survival of only 7%. At presentation, 40% of patients have distant metastases, and 30%
of patients are classified as having locally advanced pancreatic cancer (LAPC) (1). LAPC
can be defined as nonmetastatic unresectable pancreatic cancer, which has one of the

following features such as extensive peripancreatic lymph node involvement, encase-
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ment of superior mesenteric vein or portal venous confluence, or involvement of superior
mesenteric artery, celiac axis, inferior vena cava, or aorta (2). Palliative management has
been the standard treatment for LAPC because of difficulty in achieving complete surgical
resection and subsequent poor clinical outcomes. However, neoadjuvant concurrent chemo-
radiotherapy (CCRT) is increasingly applied to obtain secondary resectability (1). Although
most patients with LAPC require biliary decompression to safely receive chemotherapeutic
agents, there have been only a few reports concerning the safety of self-expandable metal
stent (SEMS) with CCRT (3-5). Herein, we report a rare case of delayed hepatic artery hemor-
rhage caused by biliary stent after CCRT.

CASE REPORT

A 55-year-old man was admitted for jaundice and weight loss (6 kg over 6 months). The lab-
oratory results were as follows: total bilirubin, 23.8 mg/dL (direct bilirubin 21.8 mg/dL); alka-
line phosphatase, 801 IU/L; and gamma-glutamyl transferase, 1310 IU/L. These results sug-
gested obstructive jaundice. Abdominal CT and MRI revealed a 2.8 cm mass at the uncinated
process of the pancreas with biliary obstruction (Fig. 1A). The involvement of the superior
mesenteric vein and the 1st and 2nd jejunal branches of the superior mesenteric artery were
identified. Endoscopic biliary decompression was performed with an 8.5-F X 5 cm plastic
biliary stent (ST-2 Soehendra Tannenbaum Biliary Stent; Cook Medical, Bloomington, IN,
USA). The patient was diagnosed with stage III LAPC, and subsequent neoadjuvant CCRT was
scheduled.

After induction chemotherapy with gemcitabine, the patient underwent intensity-modulat-
ed radiation therapy (Fig. 1B). The total prescribed dose was 4500 cGy, 25 times (180.0 cGy/frac-
tion) in one month. However, the neoadjuvant CCRT failed to achieve resectability. After one
month of CCRT, the plastic stent was exchanged with a 10 mm X 6 cm metal stent (ComVi Stent;
Taewoong Medical, Seoul, Korea). Additional palliative chemotherapy with gemcitabine and
erlotinib was initiated.

After 9 cycles of outpatient chemotherapy (each cycle lasting 3 weeks, total 10 months), the
patient was readmitted due to abrupt onset anemia with 50-100 g of hematochezia. Two units
of packed red blood cells raised the hemoglobin from 5.7 to 8.1 g/dL. The initial vital signs
were as follows: blood pressure, 90/60; heart rate, 72/min; respiratory rate, 16/min; and temper-
ature, 36.4°C. Dual-phase CT of the abdomen, pancreas and biliary tract revealed acute angu-
lation of the right hepatic artery compressed by the biliary stent without definite contrast ex-
travasation (Fig. 1C). A retrospective review of follow-up CT scans at three, six, eight, and ten
months after completion of CCRT demonstrated that progressive approximation of SEMS with
hepatic artery, eventually result in acute angulation and indentation of the hepatic artery. The
endoscopic evaluation revealed bleeding through the opening of the choledochoduodenal fis-
tula. Injection of diluted epinephrine (1:10000 dilution) was failed to achieve hemostasis. The
follow-up vital signs suggest a continuous blood loss: blood pressure, 80/50; heart rate, 128/
min; respiratory rate, 18/min; and temperature 36.1°C. The patient was referred to the interven-
tional clinic for diagnostic angiography and further therapeutic embolization if needed.

Emergent common hepatic angiography using a 5-F catheter (Rosch Hepatic; Cook Medical)
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Fig. 1. Delayed hepatic artery hemorrhage caused by biliary stent after concurrent chemoradiotherapy in a
55-year-old man with pancreatic head cancer.

A. Coronal reformatted contrast-enhanced CT reveals heterogeneously enhancing cancer of the pancreatic
head (dotted line) with the double duct sign (arrows) and involvement of the superior mesenteric artery (ar-
rowhead).

B. Intensity-modulated radiation therapy plan shows dose distributions of the radiotherapy field in the cor-
onal view.

C. Contrast-enhanced abdominal CT performed 3, 6, 8, and 10 months after the completion of radiotherapy
demonstrate that the biliary stent is approaching the right hepatic artery and eventually caused acute vas-
cular angulation and indentation (arrowhead). An abrupt focal narrowing segment (arrow) is noted at the
proximal right hepatic artery adJacent tothe blllary stent without definite evidence of contrast leakage.

revealed contrast extravasation at the proximal right hepatic artery, which corresponded to the
angulated segment on the CT scan (Fig. 1D). Even though coaxial microcatheter system (2.2-F
Progreat; Terumo, Tokyo, Japan) was used, it was unable to navigate through the angulated seg-
ment to restore distal circulation. A limited embolization was performed with two detachable
microcoils (5-6 mm Concerto; Medtronic, Sunnyvale, CA, USA) (Fig. 1E). The follow-up CT af-
ter 3 days revealed no evidence of pseudoaneurysm or hepatic infarction. The hematochezia
subsided, and the hemoglobin level recovered to 9.1 g/dL after 5 days. After one month, the
patient was transferred to another hospital in stable condition.
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Fig. 1. Delayed hepatic artery hemorrhage caused by biliary stent after concurrent chemoradiotherapy in a
55-year-old man with pancreatic head cancer.

D. Common hepatic angiography reveals massive contrast extravasation at the proximal portion of the right
hepatic artery (white arrow), which corresponds to the abrupt focal narrowing segment on CT (arrowhead).
There is direct contrast leakage into the duodenum via the choledochoduodenal fistula (black arrow).

E. Selective embolization of the proximal right hepatic artery was performed with two microcoils.

N

DISCUSSION

Most patients with pancreatic cancer develop biliary obstructions and require biliary de-
compression. SEMS is preferred over plastic stents to maintain long-term patency for patients
with LAPC (6). Delayed (> 30 days) hemorrhage is one of the serious complications after
placement of SEMS and constant erosion of the arterial wall by the radial force was thought
to be one of the possible cause (7). In this report, we offer insight into the exacerbating effect
of CCRT for delayed hemorrhage after SEMS placement.

The pathogenesis of stent migration and hepatic artery injury after CCRT in the present
case is unclear. However, two most plausible mechanisms are as follows; 1) direct injury of
arterial wall and bile duct, induced by chemoradiotherapy and 2) stent position change caused
by radiation-induced fibrosis (RIF). According to the studies assessing the toxicity of chemo-
radiotherapy, direct damages to arterial wall, pancreas and biliary systems have been de-
scribed (4, 8).

To the best of our knowledge, there has been no report that chemotherapy resulted in stent
migration. On the other hand, the distance of intersessional stent position change during ra-
diotherapy was reported to be up to 4 cm in previous study, focused on the use of biliary stents
as a targeting surrogate for the pancreatic cancer (3). There is no established explanation how
radiotherapy affected stent migration, but RIF may play a role in anatomical change (9). RIF
is one of the major late complication of radiotherapy and usually occurs 4 to 12 months after
treatment, which is a comparable period with the present case report (9). When considering
the field of radiotherapy, RIF appears to have caused progressive approximation of bile duct
to the hepatic artery (Fig. 1C).
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According to previous studies, pseudoaneurysm or extravasation near or inside the biliary
stent on CT angiography was the characteristic finding which suggest hemorrhage in most
cases (7). On the other hand, there was no direct CT finding of hemorrhage in present case, so
it was difficult to recognize the warning signs despite periodic imaging workups. The bleed-
ing might have been intermittent due to extrinsic compression by SEMS. Retrospective care-
ful review of follow-up images identified progressive approximation of SEMS to the hepatic
artery. The process of anatomical deformation was too slow to be recognized without inten-
sive attention to the anatomy included in the radiotherapy field.

The endovascular treatment method in the present case was not optimal because only prox-
imal embolization was achieved with microcoils. The guidewire continued to penetrate into
the disrupted right hepatic artery through the mesh of the SEMS. The use of n-butyl cyanoac-
rylate was also considered, but the proximal segment from the hepatic confluence was too
short to achieve precise handling. Since retrograde flow may persist from intrahepatic or ex-
trahepatic collateral pathway, additional embolization is often required (10). In our report,
active extravasation from retrograde flow was not evident during follow-up studies.

In summary, we reported a rare case of delayed hepatic artery hemorrhage caused by bili-
ary stent after CCRT. This case report highlights the importance of clinicians paying careful
attention to patients with biliary stents who are undergoing chemoradiotherapy. Anatomical
deformation after chemoradiotherapy is one of the potential causes of unexpected life-threat-
ening complications. Indentation of the hepatic artery caused by biliary stents should be rec-

ognized as a warning sign of impending vascular rupture.
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