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a b s t r a c t 

A 44-year-old man with chronic idiopathic pseudo-intestinal obstruction and lumbar disc 

herniation presented with orthostatic dizziness, black vomiting, and stools. He was sus- 

pected to have an ulcer caused by nonsteroidal anti-inflammatory drugs and treated con- 

servatively but continued to have transfusion-dependent anemia. Trans-arterial contrast- 

enhanced computed tomography showed multiple microbleeds in the small intestine. We 

diffusely embolized 7 small intestine branches of the superior mesenteric artery using 

imipenem/cilastatin on 2 separate occasions. This stopped the bleeding, and the patient 

progressed well without ischemic complications and was discharged on the 25th postoper- 

ative day. 

Transcatheter arterial embolization with imipenem/cilastatin may be a viable treatment 

option for patients with multiple small bowel bleeds in a large area of the small intestine 

that are unresponsive to conservative treatment or endoscopic methods. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Small bowel bleeding is a relatively uncommon cause of gas-
trointestinal bleeding, accounting for approximately 5%-10%
of cases [1] . Advances in imaging and endoscopic techniques
have significantly improved the diagnosis and treatment of
this condition. Endoscopic therapy is often preferred over
more invasive treatments, especially when the bleeding lesion
is accessible and amenable to such treatment [1 –4] . TAE is an
alternative option when the patient is hemodynamically un-
stable and is highly effective in cases involving a single bleed-
ing site [1 ,2] . Cases with multiple bleeding sites are usually
more difficult to treat with TAE. Surgical treatment is gener-
ally considered the last resort in cases of small bowel bleeding
[1 ,2] . 

This study describes a case that was difficult to treat endo-
scopically or surgically; hence, TAE using IPM/CS as an em-
bolization material was employed to treat multiple microb-
leeds in a large area of the small bowel. A favorable outcome
was obtained in this case. 

Case report 

A 44-year-old man with a history of chronic idiopathic pseudo-
intestinal obstruction and lumbar disc herniation presented
to the emergency department with orthostatic dizziness,
black vomiting, and black stools. He was being administered
nonsteroidal anti-inflammatory drugs (NSAIDs), without a
proton pump inhibitor (PPI), to manage back pain for 2 weeks.
Given the initial negative results on contrast-enhanced com-
puted tomography (CT), angiography, and upper gastrointesti-
nal endoscopy, the patient was suspected of having a small
intestinal ulcer caused by NSAIDs. He was treated conserva-
tively with the discontinuation of NSAIDs and administra-
tion of PPIs, and he did not consume food or water; how-
ever, the patient continued to exhibit transfusion-dependent
anemia. Eighteen days posthospitalization, the patient de-
veloped massive black stools and circulatory failure. Trans-
arterial contrast-enhanced CT with a catheter in the superior
mesenteric artery (SMA) showed multiple microbleeds in the
small intestine ( Fig. 1 ). Due to the patient’s preexisting chronic
idiopathic bowel obstruction, laparotomy and small intestine
endoscopy were not feasible. Therefore, we attempted tran-
scatheter arterial embolization (TAE) as a treatment option. 

The procedure was performed using an angiographic sys-
tem (Azurion 7 M20; Philips Healthcare, Best, Netherlands) un-
der local anesthesia administered via the femoral artery using
a 4-French (Fr) sheath (Medikit Super Sheath; Medikit, Tokyo,
Japan). A 4-Fr Cobra-type angiographic catheter (C1; Medikit,
Tokyo, Japan) was placed into the SMA, and diagnostic angiog-
raphy was performed to identify the bleeding site. Angiogra-
phy revealed no active bleeding. Given the difficulty in identi-
fying lesions via angiography, we planned to embolize the ves-
sels using TAE, based on the findings of trans-arterial contrast-
enhanced CT. Microbleeds were scattered over a wide area of
the small intestine, and the responsible vessels appeared to be
7 small intestine branches of the SMA. Due to the extensive le-
sions and numerous vessels involved, we decided to perform
TAE using an imipenem/cilastatin (IPM/CS) mixture as an em-
bolic agent. We performed diffuse embolization of the 7 small
intestinal branches of the SMA on 2 separate days in light of
the risk of ischemic complications ( Figs. 2 and 3 ). 

The use of IPM/CS as an embolic agent is not typically
covered by insurance in Japan. Therefore, we obtained ap-
proval from an institutional review board prior to this treat-
ment. The IPM/CS mixture was prepared using 0.5 g (1V) of
IPM/CS in 5 mL of nonionic contrast medium. The mixture
was then drawn into a syringe and gently dispensed approxi-
mately 10 times to ensure proper mixing. A high-flow micro-
catheter (BISHOP HF, PIOLAX, Kanagawa, Japan; LEONIS Mova
HF, Sumitomo Bakelite, Tokyo, Japan) placed on the proximal
side of the small intestine branches of the SMA was used to in-
ject the mixture until the blood flow of the vasa recta slowed.
The total amount of IPM/CS used in the procedure was 3.5 g. 

After the procedure, the patient’s bleeding and transfusion-
dependent anemia ceased, and he progressed well without
any ischemic complications. The patient was discharged on
the 25th postoperative day. Thus, this TAE treatment approach
using the IPM/CS mixture successfully stopped the bleeding
and resolved the patient’s symptoms. 

Discussion 

IPM/CS was used as an embolic agent for chemoembolization
in a study on animals in 1999 [5] . IPM/CS has been shown
to possess several unique characteristics, including the pro-
duction of particles predominantly < 60 μm in size, a rela-
tively short embolic effect of < 48 hours, and its effective-
ness in embolizing small blood vessels but not large vessels,
making it a useful embolic agent [5 ,6] . It has also been safely
used for proximal embolization in the human intestine and
in the treatment of tendinopathy and enthesopathy [7 –9 ,11] .
Few safety reports also describe the use of IPM/CS for treating
small bowel bleeding [10 ,11] . 

In this case, there were 2 points to consider for emboliza-
tion using IPM/CS: the extent and endpoint of embolization.
The extent of embolization refers to the number and size
of the embolized blood vessels. In general, TAE with con-
ventional embolic materials, such as metallic coils and N-
butyl cyanoacrylate, has been reported to potentially cause is-
chemic damage, if the embolization is performed on > 3 vasa
recta [12 –15] . However, in this case, it was impossible to em-
bolize in a super selective manner due to the presence of mul-
tiple microbleeds and the difficulty in identifying the lesions
on angiography. Therefore, embolization was performed from
the proximal side of the 7 branches of the SMA. This area was
considerably larger than that typically embolized using con-
ventional materials, with a high risk of ischemia. 

The endpoint of embolization refers to the degree of
embolization or the amount of blood flow blocked by the
embolic material. Determining the endpoint, in this case, was
difficult because of the difficulty in recognizing the lesions
on angiography. Therefore, we stopped the embolization at
a point milder than that usually performed with IPM/CS
to avoid ischemic complications, as the bleeding was not
vigorous, and the embolization area was extensive. The abil-
ity to adjust the degree of embolization according to the level
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Fig. 1 – Trans-arterial contrast-enhanced computed tomography (CT) of the superior mesenteric artery (SMA). Trans-arterial 
contrast-enhanced CT with a catheter placed into the SMA was performed, and it showed multiple microbleeds in the small 
intestine (yellow arrow). 
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Fig. 2 – Angiography of the computed tomography (CT) of the superior mesenteric artery (SMA). SMA angiography did not 
reveal any active bleeding. Therefore, we planned the embolization of the vessels based on the findings of the trans-arterial 
contrast-enhanced CT. The microbleeds are scattered over a wide area, and the responsible vessels appear to be the 7 small 
intestinal branches of the SMA (white arrow). 

Fig 3 – Embolization of the small intestine branches of the superior mesenteric artery (SMA) using IPM/CS. We performed 

diffuse embolization of the 7 small intestinal branches of the SMA (4 of the 7 branches are shown in the photograph) using 
the IPM/CS mixture as an embolic agent. The mixture was injected via a microcatheter placed on the proximal side of the 
small intestine branches until the blood flow in the vasa recta slowed. The numbers in the photographs correspond to the 
numbers of the vessels in Fig. 2 . The photograph to the right of each number shows the contrast before embolization, while 
the photograph to the left shows the contrast after embolization. 
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Fig 3 – Continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of bleeding facilitated increased flexibility in the treatment of
multiple small intestinal bleeding while minimizing the risk
of complications. 

Based on our findings, we believe that one of the strengths
of IPM/CS as an embolic agent might be the relatively short du-
ration of the embolic effect ( < 48 hours), which can be advan-
tageous for avoiding ischemic complications. Another advan-
tage of IPM/CS is the ability to adjust the degree of emboliza-
tion according to bleeding momentum. These characteristics
ensure increased flexibility in the procedure while minimizing
the risk of complications, even in the treatment of multiple
small intestinal bleeds. Therefore, it may be a useful alterna-
tive when super-selective embolization is not possible. 

It is important to note that the use of IPM/CS as an em-
bolization material for small bowel bleeding is still considered
off-label in Japan, and further research is needed to determine
its safety and efficacy in this setting. Therefore, embolization
with microcoils or other conventional embolic materials is
typically preferred. Nonetheless, this case report provides
valuable information on a potential new approach for treat-
ing small bowel bleeding and highlights the importance of
ongoing research and innovation in the management of this
condition. 

Conclusion 

To the best of our knowledge, this is the first report of suc-
cessful treatment with TAE using IPM/CS as an embolization
material for multiple small intestine microbleeds. TAE using
IPM/CS as an embolization material may be a viable treatment
option for patients with diffuse multiple small intestine mi-
crobleeds that are not responsive to conservative treatment
or endoscopic methods. 
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