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ARTICLE INFO ABSTRACT

Article history: The patient was a man in his 60s who previously underwent placement of covered stents
Received 1 June 2023 in the duodenum for a duodenal stricture caused by pancreatic cancer invasion. He experi-
Revised 2 July 2023 enced multiple episodes of hematemesis and hematochezia during hospitalization. Emer-
Accepted 3 July 2023 gency upper and lower gastrointestinal endoscopies were performed but were unable to

reveal the bleeding source. Based on these findings, we suspected small intestinal bleed-
ing and emergency angiography was performed for the purpose of hemostasis. Computed

Keywords: tomography during arteriography was performed from the superior mesenteric artery and
Duodenal covered stent revealed extravasation outside the covered stents in the descending portion of the duode-
CT during arteriography num. Angiography of the inferior pancreaticoduodenal artery revealed extravasation in the
N-butyl cyanoacrylate descending portion of the duodenum, and the inferior pancreaticoduodenal artery was em-

bolized with n-butyl cyanoacrylate. There were no postoperative symptoms indicative of in-
testinal ischemia or pancreatitis, and there was no rebleeding after embolization. In patients
with bleeding outside the duodenal-covered stents, it can be difficult to identify the bleed-
ing source by upper gastrointestinal endoscopy. In this case, selective computed tomogra-
phy during arteriography and angiography revealed bleeding outside the duodenal-covered
stents that was successfully treated by arterial embolization with n-butyl cyanoacrylate.
© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

* Acknowledgments: This case report was not supported by any funding.
** Competing Interests: The authors have no conflicts of interest to declare.
* Corresponding author.
E-mail address: xbeamson@wakayama-med.ac.jp (K. Fukuda).
https://doi.org/10.1016/j.radcr.2023.07.007
1930-0433/© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)


https://doi.org/10.1016/j.radcr.2023.07.007
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:xbeamson@wakayama-med.ac.jp
https://doi.org/10.1016/j.radcr.2023.07.007
http://creativecommons.org/licenses/by-nc-nd/4.0/

3396

RADIOLOGY CASE REPORTS 18 (2023) 3395-3399

Introduction

Upper gastrointestinal bleeding refers to bleeding originating
from the esophagus, stomach, or duodenum. Clinical symp-
toms vary depending on the severity of bleeding, ranging from
occult bleeding to hematemesis, hematochezia, or hemor-
rhagic shock. The causes of upper gastrointestinal bleeding
include digestive ulcers, Mallory-Weiss tears, erosive gastri-
tis, gastroesophageal reflux disease, vascular malformations,
invasion of malignant tumors, and stent fractures [1]. Upper
endoscopy is the first choice of treatment for upper gastroin-
testinal bleeding and, in most cases, the bleeding site can be
identified and hemostasis treatment can be performed simul-
taneously [2]. Endoscopic treatments include clipping, ther-
mal coagulation, injection of sclerosing agents or adhesives,
and placement of covered stents. However, if endoscopic treat-
ment fails, prompt vascular intervention or surgery is required
[3]. When performing a vascular intervention, it is necessary
to identify the bleeding source using multidetector row com-
puted tomography (MDCT) or angiography. The sensitivity of
MDCT for detecting the bleeding source exceeded 80% [1].

We report a rare case in which upper endoscopy could
not identify the source of duodenal bleeding outside cov-
ered stents. However, we were able to identify the bleeding
source by performing selective computed tomography (CT)
during arteriography and angiography, and the bleeding was
successfully treated using arterial embolization with n-butyl
cyanoacrylate (NBCA).

Case presentation

Informed consent for publishing this report was obtained
from the patient. The patient was a man in his 60s who pre-
viously underwent placement of 2 bare stents (Niti-S stent,
22 x 80 mm, 22 x 60 mm; Taewoong Medical, Seoul, Korea) in
the duodenum for a duodenal stricture caused by pancreatic
cancer invasion. One year and 4 months later, the bare stent
was found to be fractured and a covered stent (Niti-S Combi
Stent, 20 x 120 mm) was placed at the fracture site. One week
later, he vomited bloody fluid and an endoscopy revealed ooz-
ing in the duodenal bulb. Therefore, we placed 2 more covered
stents (Niti-S Combi Stent, 20 x 120 mm, 20 x 100 mm) in the
duodenum.

The patient was admitted to hospital for chemotherapy of
pancreatic cancer, and he experienced multiple episodes of
hematochezia during hospitalization. His systolic blood pres-
sure was in the 80s (mm Hg), and his heart rate was approx-
imately 120 beats per minute, indicating hypovolemic shock.
His anemia progressed rapidly and the hemoglobin level de-
creased to 5.0 g/dL. Therefore, emergency upper and lower
gastrointestinal endoscopies were performed. Upper gastroin-
testinal endoscopy did not reveal any bleeding in the stom-
ach or duodenum (Fig. 1A). Lower gastrointestinal endoscopy
showed blood clots in the terminal ileum (Fig. 1B). Based on
these findings, we suspected small intestinal bleeding and
emergency angiography was performed for the purpose of
hemostasis. A 4 Fr sheath (Terumo, Tokyo, Japan) was inserted

Fig. 1 - (A) Upper gastrointestinal endoscopy showing no
bleeding in the duodenum. (B) Lower gastrointestinal
endoscopy showing blood clots (arrowheads) in the
terminal ileum.

retrogradely from the right femoral artery, and angiography
of the gastroduodenal artery (GDA) and superior mesenteric
artery (SMA) was performed using a 4 Fr RC2 catheter (Medikit,
Tokyo, Japan) and a microcatheter (1.9/2.8 Fr Tellus; Asahi In-
tecc, Aichi, Japan). However, extravasation of the contrast ma-
terial was not observed (Figs. 2A and B). Next, CT during aor-
tography was performed from the descending thoracic aorta
using a 4 Fr pigtail catheter (Medikit) but did not reveal ex-
travasation (Fig. 3A). Therefore, CT during arteriography was
performed from the SMA and revealed extravasation outside
the covered stent in the descending part of the duodenum
(Fig. 3B). The images were acquired using a 64-row detector
scanner (Aquilion 64; Canon Medical Systems Corporation,
Otawara, Japan) on the following settings: a tube voltage of
120 kV, a tube current of 287-410 mA, and a slice thickness
setting of 3 mm. The images were obtained at 6 and 30 sec-
onds after the injection of the contrast materials during CT
during arteriography from the SMA. Angiography of the infe-
rior pancreaticoduodenal artery (IPDA) showed extravasation
in the descending part of the duodenum (Fig. 4A). We, there-
fore, embolized the IPDA using 1 mL of a mixture of 20% NBCA
(Histoacryl; B. Braun, Melsungen, Germany) and Lipiodol (Lipi-
odol Ultra-Fluide; Guerbet, Roissy, France) (Fig. 4B). Postopera-
tive angiography of the SMA confirmed the extravasation had
disappeared (Fig. 4C). There were no postoperative symptoms
indicative of intestinal ischemia or pancreatitis, and there was
no rebleeding at 3 months after embolization.
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Fig. 2 - (A) Angiography of the gastroduodenal artery
showing no extravasation of the contrast material. (B)
Angiography of the superior mesenteric artery showing no
extravasation of the contrast material.

Discussion

Endoscopy is the first-choice method for the diagnosis and
treatment of nonvariceal upper gastrointestinal bleeding. En-
doscopy of upper gastrointestinal bleeding was reported to
have a maximum sensitivity of 98% and a maximum speci-
ficity of 100% [2,4]. However, there are several limitations of
endoscopy, including the inability to perform an emergency
endoscopy in critical patients, the difficulty of identifying the
bleeding source in patients with massive bleeding, and the dif-
ficulty of observing the distal portion of the duodenum [5]. To
our knowledge, there are no published reports in which the
bleeding source could not be identified by endoscopy because
bleeding occurred outside the covered stent. In this case, it is
possible that the bleeding source was not identified because
the 3 covered stents overlapped. Therefore, in patients with a
covered stent in the duodenum, we should be extra cautious
of the possibility of bleeding outside the covered stent.

The possible causes of duodenal bleeding in this case in-
clude duodenal invasion by pancreatic cancer or mechanical
irritation of the duodenal mucosa owing to the fractured duo-
denal bare stent. The frequency of bleeding is significantly

Fig. 3 - (A) Computed tomography (CT) during aortography
of the thoracic descending aorta showing no extravasation
in the duodenum. (B) CT during arteriography of the
superior mesenteric artery showing extravasation
(arrowheads) outside the covered stents in the descending
portion of the duodenum.

higher with bare stents than with covered stents [6]. Place-
ment of a covered stent to treat duodenal bleeding caused by
malignant tumors had hemostatic effects in 4 previously pub-
lished cases [7-10]. However, all of those patients had small
amounts of bleeding, and it is possible that the hemostatic ef-
fect of placing a covered stent is limited in patients with mas-
sive arterial bleeding, such as in this case. In addition, this pa-
tient also had a bare stent, and it is possible that the covered
stent did not sufficiently compress the duodenal mucosa.
The sensitivity of angiography for detecting gastrointesti-
nal bleeding varied widely across prior studies, with an av-
erage reported sensitivity of 60% [11]. The variable sensitiv-
ity is due to the intermittent nature of gastrointestinal bleed-
ing, which can result in false negatives if active bleeding is
not present during the examination [2]. Furthermore, it has
been reported that more-selective angiography can improve
the sensitivity for detecting upper gastrointestinal bleeding
[12]. In the present case, angiography of the GDA or SMA and
CT during aortography from the descending thoracic aorta did
not reveal definite extravasation. However, extravasation was
identified by CT during arteriography of the SMA and angiog-
raphy of the IPDA. Therefore, selective CT during arteriogra-
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Fig. 4 - (A) Angiography of the inferior pancreaticoduodenal artery (IPDA) showing extravasation (arrow) in the descending
portion of the duodenum. (B) Fluoroscopic image after embolization showing the presence of the n-butyl
cyanoacrylate-Lipiodol mixture (arrowhead) in the IPDA. (C) Angiography of the superior mesenteric artery after
embolization showing no extravasation.
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