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Acute necrotizing pancreatitis as a fatal complication following
DC Bead transcatheter arterial chemoembolization
for hepatocellular carcinoma: A case report
and review of the literature
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Abstract. Transcatheter arterial chemoembolization (TACE)
is one of the most effective palliative measures for patients
with inoperable hepatocellular carcinoma (HCC). Acute
pancreatitis is a rare but well-known complication following
TACE. We herein present the case of a patient with HCC who
developed fatal complications (acute necrotizing pancreatitis
and upper gastrointestinal ulcers) after TACE with DC Beads.
The patient was diagnosed with HCC in segments 4 and 8,
measuring ~70 mm in greatest diameter, and he was treated
by TACE. Hepatic arteriography revealed replacement of the
origin of the right hepatic artery to the superior mesenteric
artery, while the left hepatic artery originated from the celiac
artery. After selection of the segmental arterial branches
feeding the tumor, 2 ml of 100-300-ym-sized DC Beads loaded
with 150 mg epirubicin were injected through the microcath-
eter. The patient complained of abdominal pain after the
TACE procedure. Upper gastrointestinal endoscopy revealed
longitudinal ulcers from the esophagus to the duodenum, and
contrast-enhanced computed tomography revealed swelling of
the pancreas and focal areas of low density in the pancreatic
body, suggesting necrosis. The patient developed respiratory
insufficiency, renal failure and sepsis, and finally succumbed to
the complications 54 days after the procedure, despite general
management of the acute pancreatitis. An autopsy revealed that
the main cause of the patient's death was extensive pancreatic
necrosis due to a gastroduodenal artery embolism after TACE
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with DC Beads. Therefore, it is crucial for treating physicians
to be aware of this complication following TACE with DC
Beads, particularly in patients with anatomical variations.

Introduction

Transcatheter arterial chemoembolization (TACE) is considered
to be one of the most effective palliative measures for patients
with inoperable hepatocellular carcinoma (HCC). Recently,
TACE using the drug-eluting embolic microsphere DC Beads
(Biocompatibles, Farnham, UK) loaded with doxorubicin
resulted in better objective response rates with fewer systemic
complications compared with those in patients who underwent
conventional TACE procedures (1). Chemoembolization with
drug-eluting beads has the potential advantage of increasing
local, effective drug delivery, while reducing the systemic
bioavailability of the chemotherapeutic drug.

Rarely, extrahepatic organs may incur ischemic damage,
such as acute cholecystitis (2), necrosis of the epigastric skin (3),
interstitial pneumonitis (4), gastrointestinal tract ulceration (5)
and acute pancreatitis (6-9). The proposed mechanism under-
lying these complications is inadvertent embolization through
the collateral vessels or regurgitation of the chemotherapeutic
agent into the arteries of other organs. However, only few
reports have confirmed the presence of embolic material in
damaged organs on pathological examination (3).

We herein present the case of a patient with HCC who
developed acute necrotizing pancreatitis as a fatal complica-
tion following TACE with DC Beads. To the best of our
knowledge, this is the first report of an autopsy case due to
acute necrotizing pancreatitis after TACE using DC Beads.

Case report
An 85-year-old male patient with alcohol-related cirrhosis

(Child-Pugh class A) was admitted to the Kansai Medical
University Medical Center (Moriguchi, Japan) in April 2014
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for treatment of relapsed HCC. The patient had received three
sessions of TACE with lipiodol (conventional TACE) to treat
HCC in segments 4 and 8, measuring ~70 mm in greatest
diameter. After the last TACE procedure 3 months earlier,
contrast-enhanced computed tomography (CT) indicated that
the tumor exhibited early arterial phase enhancement. The
laboratory findings were as follows: Hemoglobin, 11.5 g/dl;
white blood cell count, 3,600/ul; platelet count, 174,000/ul;
albumin, 4.0 g/dl; aspartate aminotransferase (AST), 25 1U/l;
alanine transaminase (ALT), 10 IU/I; alkaline phosphatase, 333
[U/1; y-glutamyltransferase, 28 IU/I; total bilirubin, 0.6 mg/dl;
prothrombin time international normalized ratio (INR), 1.08;
a-fetoprotein, 3.4 ng/ml; and protein induced by vitamin K
absence/antagonist-I1, 450 AU/I. Given the diagnosis of local
recurrence, TACE was performed. Hepatic arteriography
demonstrated replacement of the origin of the right hepatic
artery to the superior mesenteric artery, while the left hepatic
artery originated from the celiac artery (Fig. 1A and B). CT
during hepatic arteriography demonstrated hypervascular
tumors in segments 4 and 8, which were fed by the right hepatic
artery and the medial segmental artery arising from the left
hepatic artery, respectively (Fig. 1C and D). After selection
of the segmental arterial branches feeding the tumors, 2 ml
of 100-300-pm-sized DC Beads loaded with 150 mg epiru-
bicin were injected through the microcatheter, and successful
embolization was achieved with complete stasis of blood flow
at the level of the segmental arteries. Another arteriography
performed after TACE showed disappearance of blood flow
within the peripheral branches of the hepatic artery, but the
flow through the gastroduodenal artery (GDA) and its branches
remained intact. A few hours after the procedure, the patient
complained of abdominal pain and vomited a small amount
of blood, and his laboratory results revealed increased levels
of AST (267 IU/I) and ALT (81 IU/I). The patient's symptoms
were treated conservatively with hydration, pain relief and
fever control, and they were consistent with post-embolization
syndrome. Three days after the procedure, the patient under-
went pan-endoscopy of the upper gastrointestinal tract and
contrast-enhanced CT. The liver enzyme levels were found to
be drastically increased, with an AST level of 2,538 IU/l and an
ALT level of 1,161 TU/I. The white blood cell count (5,100/ul)
C-reactive protein (31.7 mg/dl) and serum amylase (865 TU/I)
levels were also elevated. The contrast-enhanced CT revealed
swelling of the pancreas and focal areas of low density in the
pancreatic body, suggesting necrosis (Fig. 2A), whereas upper
gastrointestinal endoscopic examination revealed longitu-
dinal ulcers from the esophagus to the duodenum (Fig. 3A).
The patient was treated for 2 weeks with general manage-
ment of acute pancreatitis, including pain control, hydration,
fasting and total parenteral nutrition. However, the follow-up
abdominal CT revealed peripancreatic fluid collection, with a
thick, enhancing wall, suggesting necrotizing pancreatitis and
an infected pseudocyst (Fig. 2B); the follow-up upper gastro-
intestinal endoscopy revealed purulent discharge from the
duodenum (Fig. 3B). Drainage or surgical resection was not
performed due to the poor general condition of the patient. He
developed respiratory insufficiency, renal failure and sepsis,
and eventually succumbed to the complications 54 days after
the procedure. An autopsy was conducted with the consent of
the patient's family.
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The autopsy revealed necrosis of most of the hepatic
tumor and extensive pancreatic necrosis. The peripancreatic
tissue was also extensively necrotized, and the pancreatic
head displayed hemorrhagic necrosis (Fig. 4A), involving
both acinar and ductal cells, with an adjacent intense acute
inflammatory reaction. In the hepatic arteries and the GDA,
as well as the renal arteries, there was detection of scattered
DC Beads (Fig. 4B). According to the pathologist, the patient's
cause of death was extensive pancreatic necrosis due to GDA
embolism after TACE with DC Beads.

Discussion

Acute pancreatitis is a rare yet well-known complication after
TACE. It occurs in ~1.7-2% of all patients following selective
and superselective liver tumor embolization (6). This complica-
tion results from a retrograde injection of the chemotherapeutic,
embolizing agent into the pancreatic arteries, giving rise to
ischemic pancreatitis (8). To prevent this complication, it is
important to reduce the backflow of embolic material by placing
the catheter tip as close to the distal branches of the hepatic
artery as possible, and embolic materials should be injected
carefully to avoid regurgitation (7). From the variant arterial
anatomy aspect, when numerous vessels arise from a common
trunk with early bifurcation, this may affect the probability of
developing ischemic injury and the severity of the injury. Our
patient exhibited replacement of the origin of the right hepatic
artery to the superior mesenteric artery. The left hepatic and
left gastric arteries originated from the common hepatic artery
in a linear manner (Fig. 1A). These anatomical characteristics
are a cause of regurgitation; however, TACE procedures may
be safely completed with selective, slow, steady injection into
the left medial hepatic artery under fluoroscopic monitoring.
It is also possible that there is an association between the
frequency of this complication and the type of particles used
for the embolization, the volume of particles (6), or the size of
the tumor (10). In addition, the procedure must be performed
with caution, as in patients with advanced atherosclerosis,
iatrogenic dissection of the GDA during the procedure may
cause acute pancreatitis from ischemia, since anastomosis
of the superior pancreaticoduodenal artery and the superior
mesenteric artery may be ineffective. However, vascular injury
was not observed on pathological examination in the present
case. The microscopic findings of the pancreas with the pres-
ence of foreign body material confirmed that infusion of DC
Beads through the GDA may cause pancreatitis.

Post-TACE gastric lesions are also due to the backflow
of embolic materials into the gastric artery and a subsequent
decrease in gastric mucosal blood flow, which may cause
complications such as gastric erosion or ulceration. Certain
anatomical variations, such as the right gastric artery branching
distally from the hepatic artery proper or from its branch or
the accessory left gastric artery arising from the left hepatic
artery, are most likely to be associated with a high incidence
of post-TACE gastric lesions (5).

In conclusion, we herein report the case of a patient
with HCC who developed the fatal complication of acute
necrotizing pancreatitis following TACE with DC Beads.
To the best of our knowledge, this is the first report of an
autopsy case due to acute necrotizing pancreatitis after TACE
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Figure 1. Celiac arteriography (A and C) and superior mesenteric arteriography (B and D) were performed. (A) The left hepatic artery that originates from
the celiac artery gave rise to the medial segmental artery (arrow). (B) Angiography revealed complete displacement of the origin of the right hepatic artery to
the superior mesenteric artery. (C and D) Computed tomography (CT) during hepatic arteriography (CTHA, left panel) and CT during arterial portography
(CTAP, right panel) was performed. The CTAP image shows a well-defined, round perfusion defect in the right lobe of the liver. The CTHA image shows
marked enhancement of the mass.

Figure 2. Axial abdominal computed tomography (CT) at the level of the pancreatic head (upper panel) and the pancreatic body (lower panel). (A) Abdominal
CT image 3 days after TACE showed pancreatic swelling and a low-density area in the pancreatic head and body, suggesting necrosis. (B) Abdominal CT
image 39 days after TACE showed necrotizing pancreatitis with an infected pseudocyst. TACE, transcatheter arterial chemoembolization.

using DC Beads. Although the advantage of TACE with DC  compared with lipiodol, DC Beads are hardly visible under
Beads is fewer symptoms of post-embolization syndrome  fluoroscopic monitoring; therefore, it is difficult to identify
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Figure 3. (A) Endoscopic appearance of the patient's esophagus (upper panel) and stomach (lower panel) 3 days after TACE. (B) Endoscopic appearance of the
patient's stomach (upper panel) and duodenum (lower panel) 42 days after TACE.

A

Figure 4. (A) Macroscopic appearance of the pancreas. (B) Microscopic image of the pancreas revealed the presence of DC Bead particles (arrows).

the regurgitation of the DC Beads during the procedure.
Awareness of the complications following TACE with DC
Beads is crucial, particularly in patients with anatomical
variations.
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