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ABSTRACT

Acute mesenteric ischaemia is a rare abdominal emergency that commonly results in bowel infarction and has a very high

mortality rate. Therefore, prompt recognition and treatment are crucial for a successful outcome. A thrombectomy for

embolism in the mid portion of the main trunk of the superior mesenteric artery (SMA) is proposed. A near-complete

thrombi removal from the main trunk of the SMA was achieved by using a 5MAX ACE reperfusion catheter, which was

designed for treating cerebral embolism. This is the first report describing the treatment of acute mesenteric ischaemia

using this catheter. Percutaneous aspiration embolectomy with this catheter is a useful modality for recanalization of

embolic occlusion of not only the cerebral artery but also the SMA.

INTRODUCTION

Acute mesenteric ischaemia (AMI) is a serious but rela-

tively infrequent abdominal emergency that is character-

ized by sudden interruption of intestinal blood flow that

commonly results in bowel infarction and an increased risk

of cardiovascular events, particularly in the elderly. The

most common cause of AMI is embolism (40–50% of

cases).1 The majority of mesenteric emboli originate in the

heart, most commonly in patients with atrial fibrillation.

Despite advances in accurately diagnosing and treating

AMI over the past decades, prognosis remains poor, with

an in-hospital mortality rate of 59–93%.2 Early recognition

and treatment are crucial for successful outcome. Because

delayed diagnosis results in intestinal infarction and gan-

grene that cannot be reversed by restoration of blood flow,

the treatment of choice has been surgical laparotomy

with thrombectomy.

Alternatively, the use of percutaneous thrombectomy has

been reported.3 In several endovascular strategies, such as

percutaneous aspiration embolectomy, thrombolysis, per-

cutaneous transluminal angioplasty, primary superior

mesenteric artery (SMA) stenting, the main percutaneous

method is aspiration embolectomy, in which the thrombus

is removed by suction.

The use of newer thrombectomy devices in patients with
severe acute ischaemic stroke can achieve better recanaliza-
tion rates in much shorter times than with the use of older
devices. The 5MAX ACE reperfusion catheter (Penumbra,
Inc., Alameda, CA), a new large bore aspiration catheter
that is available for vessel recanalization, was launched in
July 2013.4 We report the use of this catheter for success-
fully treating a patient who had developed AMI.

CASE REPORT

A 72-year-old male was admitted to a tertiary academic
hospital because of sudden severe central abdominal pain.
Except for hyperlipidaemia, no abnormal laboratory find-
ings such as lactate, white blood cells, amylase, lipase and
liver enzymes were present. His vital signs were normal.
His medical history included atrial fibrillation and Type 2
diabetes mellitus. He had not taken warfarin for 2 weeks.
Contrast-enhanced CT angiography (CTA) revealed seg-
mental occlusion of the mid portion of the main trunk of
the SMA proximal to the ileocolic artery (Figure 1). Proxi-

mally and distally from the occlusion SMA was of normal
size, suggesting an embolism rather than a thrombosis. No
signs of irreversible bowel wall ischaemia such as bowel
wall thickening or pneumatosis were evident. It was con-
sidered that thrombolysis could not be effective because of
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the largesize of the embolus. Because the embolus was located in

the main trunk of the SMA, it was expected that aspiration

embolectomy would be effective.

After careful consideration, we obtained consent from the patient

under an institutional review board-approved protocol for using a

5MAX ACE reperfusion catheter for endovascular revasculariza-

tion. A decision for endovascular treatment via the transfemoral

approach under local anaesthesia was reached in concordance with

the surgeons.

Access was established via the right common femoral artery and a
6 French introducer sheath system (Terumo Corporation, NJ).
Selective catheterization of the SMA was performed using an
angled glide catheter (4 French; Cordis Corporation, Miami
Lakes, FL) and a 0.035-inch long guidewire (Radifocus Guidewire
M; Terumo Corporation, Tokyo, Japan). Initial SMA angiogra-
phy confirmed acute occlusion in the mid portion of the SMA
trunk (Figure 2a). After infusing 4000 IU of heparin, the 5MAX
ACE reperfusion catheter exchange was performed and it was
advanced to the face of the clot over the 0.035-inch guidewire.
Once the 5MAX ACE was immediately adjacent to the clot, the

guidewire was removed. Mechanical suction was applied to the
5MAX ACE using a Penumbra aspiration pump and aspiration
tubing (Penumbra, Inc., Alameda, CA) (Figure 3). Once a good
seal was obtained, the 5MAX ACE was slowly withdrawn, while
maintaining aspiration. Afterwards, the 5MAX ACE was
removed from the body, and the guide sheath was opened to
enable back bleeding of possible clots. The catheter was then
flushed forward once it was confirmed that there were no more
clots. Final contrast injection after five passes demonstrated near
complete resolution of the thrombus from the main trunk of
the SMA (Figure 2b,c). No adjunctive endovascular procedure

was applied. The patient’s symptoms almost immediately
improved after the procedure, and he no longer complained of
postprandial abdominal pain. He remained admitted after the
procedure for 3 days and was instructed to continue taking
dabigatran etexilate after discharge. CTA on the day after
the procedure revealed that the thrombus of the SMA had
resolved. A 3-month follow-up excluded any clinical symptoms
of abdominal ischaemia.

DISCUSSION

AMI is a life-threatening condition that commonly results in
bowel infarction. The reasons for the high mortality rate are late

detection because of non-specific clinical findings, infrequency
of the condition and complex surgical treatment. Moreover,
diagnosis of AMI is dependent on the ability of the attending
physician to suspect and recognize AMI. In patients with acute
abdominal pain and a disproportionate lack of clinical, labora-
tory and ultrasound findings, AMI should be considered, partic-
ularly with the presence of risk factors, such as atrial fibrillation,

Figure 1. Curved multiplanar reconstruction of CT angiogra-

phy showing a segmental occlusive acute embolism of the mid

portion of the main trunk of superior mesenteric artery proxi-

mal to the ileocolic artery (arrows).

Figure 2. Successful treatment of a segmental complete thrombotic occlusion of the mid portion of the superior mesenteric artery

trunk by primary aspiration thrombectomy. (a) Superior mesenteric artery arteriography showing a complete thrombotic occlusion

of the mid portion of the main trunk. (b, c) Complete removal of the thromboembolism from the main trunk. There was no migration

of thrombi after repetitive primary aspiration thrombectomy using the 5MAXACE reperfusion catheter.
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general atherosclerosis or hypercoagulability. Once AMI is sus-
pected, CTA should be performed immediately to proceed with
a suitable therapy as soon as possible. If there are clinical or CT
signs of bowel necrosis, urgent surgery should be performed.
However, if there is no clear evidence of bowel necrosis, endo-

vascular treatment presents a promising alternative.

To the best of our knowledge, there are relatively few reports of
mechanical thrombectomy of an SMA embolism. Moreover, this
is the first case report of treatment of an SMA embolism with a
5MAX ACE reperfusion catheter. Higher quality recanalization,
shorter procedure time and improved safety can be achieved in
patients with AMI using the 5MAX ACE than with catheters of
similar size.8 The 5MAX ACE has an inner lumen diameter of

0.068 inches and an outside diameter of 6.0 French proximally,
and a tapered distal lumen with an inner diameter of
0.060 inches and an outside diameter of 5.4 French. Given the
large inner lumen, large pieces of a clot can be extracted. Despite
its size, the 5MAX ACE was easy to navigate because of 12 tran-
sition zones that enable outstanding force transmission and
exceptional kink resistance. Moreover, the advanced polymer
provides flexibility for superior tracking and reduces the risk for
vessel trauma. Furthermore, nitinol round wire reinforcement
maintains lumen integrity.

Direct aspiration involves the placement of a large bore aspira-
tion catheter on the face of the clot and aspirating until the
device becomes occlusive. This technique has become increas-
ingly feasible and is currently considered the primary method
for mechanical thrombectomy.9 The main advantages of this
technique are rapid and effective removal of large thrombi with-
out the requirement for local thrombolysis and its minimal inva-
siveness, thus avoiding the complications associated with
surgery and lower potential risk of distal embolic event.

Experiences with the use of several other devices to remove
blood clots in the SMA are reported, including the Merci
retrieval device, which was also designed for treating cerebral
embolism.10 However, the Merci retrieval device was found to
be inferior to the 5MAX ACE reperfusion catheter based on

a modified Rankin scale score of � 2 at 90 days; revasculariza-
tion to thrombolysis in myocardial infarction score 2–3; and
mortality at 90 days by treatment of the cerebral embolism.11–12

Therefore, the Merci retrieval device has not been used in the
treatment of cerebral embolism recently.

In conclusion, a successful recanalization of an acute thrombotic
occlusion of the SMA was achieved in this case. Percutaneous
aspiration embolectomy with the 5MAX ACE reperfusion cathe-
ter is a useful modality for recanalization of an embolic occlu-
sion of not only the cerebral artery but also the SMA and
appears to be a safe and effective alternative to open surgery in

certain cases.

LEARNING POINTS

1. AMI is a life-threatening condition that commonly leads
to bowel infarction. Prompt recognition and treatment
are crucial for a successful outcome.

2. 5MAX ACE reperfusion catheter was demonstrated to be
a viable alternative procedure for emergent SMA
revascularization. Higher quality recanalization, shorter
procedure time and improved safety are expected by use
of this catheter.

CONSENT

Written informed consent for the case to be published
(including images, case history and data) was obtained from the
patient for publication of this case report.
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