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ABSTRACT

Background: Acute mesenteric ischaemia is a condition with a grim prognosis on conservative treatment.
Endovascular revascularisation is a promising approach for some of these patients.

Case report: We present the case of a 44-year-old woman with a history of severe arterial hypertension,
left leg claudication, and overlooked symptoms of chronic mesenteric ischaemia for one year, who was
admitted for severe abdominal pain for one week. Computed tomographic angiography (CTA) showed
acute mesenteric ischaemia by occlusion of the coeliac trunk and the superior mesenteric artery (SMA),
without bowel perforation. In addition, CTA showed tight left renal stenosis and left external iliac stenosis.
We performed angioplasty with a stent of the SMA, followed by revascularisation of the left renal artery. On
control injection, the SMA appeared re-occluded, requiring a second stent implantation and a loading dose
of dual antiplatelet therapy, with a good final result. Subsequently, the clinical course was uneventful, with
no need of surgical exploration; a second procedure was planned, aiming at iliac revascularisation. At one
month, the patient was asymptomatic, with normal Doppler flow in the SMA. Angiographic control during
iliac revascularisation procedure showed a permeable SMA with a good filling of the coeliac trunk territory.
Because of the suspicion of fibro-muscular dysplasia as aetiology, coronary angiography and cerebral CTA
were performed, in order to exclude other potential lesions.

Conclusions: Endovascular revascularisation in AMI is a promising alternative to the surgical approach
in patients presenting without bowel perforation. Nevertheless, its safety and many tactical details remain
to be clarified. Existing networks for revascularisation in acute myocardial infarction may be useful for the
implementation of this approach.

Key words: acute mesenteric ischaemia — endovascular treatment — interventional treatment — renal artery
stenosis — fibro-muscular dysplasia.

Abbreviations: AMI: Acute Mesenteric Ischaemia; CTA: Computed Tomographic Angiography; ICU: Intensive
Care Unit; SMA: Superior Mesenteric Artery; STEMI: ST-segment Elevation Myocardial Infarction.

INTRODUCTION

the endovascular or surgical approach. Consequently, many
patients with initial endovascular treatment may need a

Acute mesenteric ischaemia
(AMI) is an uncommon
condition, with a grim prognosis
under conservative treatment [ 1,
2]. Unlike chronic mesenteric
ischaemia, where endovascular
therapy progressively becomes
the standard of care, indications
are less clear for AMI [1, 2]. The
main issue in this setting is the
lack of possibility to estimate
bowel viability, so it is very
difficult to select patients for

“second look” surgery, with bowel resection.
CASE REPORT

A 44-year-old woman, heavy smoker, with a history of
severe, refractory arterial hypertension for 9 years, deemed to
be essential, and left leg claudication at 150 meters for one year,
came to the emergency department of a non-interventional
hospital for acute, severe abdominal pain for one week, partly
relieved by analgesic and antispasmodic drugs, accompanied
by nausea, vomiting and altered general status.

Three days before the index admission, she had had another
emergency presentation for the same symptoms; urolithiasis
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was suspected, but clinical examination, laboratory work-up
and a plain computer tomography (CT) yielded no significant
findings and she was discharged on symptomatic medication.

The patient also had intermittent similar, but less severe,
symptoms for about one year, with two acute episodes, one
diagnosed as cholecystitis, and treated by cholecystectomy,
and another one investigated by superior and inferior digestive
endoscopy, which revealed erythematous gastritis that was
treated medically. However, the symptoms recurred, especially
after meals, leading to fear of eating and progressive weight
loss of about 20 kilograms over the last year.

The clinical examination at admission showed a high
blood pressure (200/110 mmHg) and tachycardia (120 beats
per minute), low grade fever (37.5°C), abdominal tenderness,
without guarding or other peritoneal signs. Laboratory tests
revealed marked leukocytosis (27,000 per mm?), elevated
serum lactate (11 mmol/L), and mild reaction of necrosis
markers (creatin-kinase, both total and MB isoform).

Considering the discrepancy between the severity of
symptoms and an almost normal clinical examination, AMI
was suspected. A CT angiography (CTA) was performed, which
revealed occlusion of both the coeliac trunk and superior
mesenteric artery (SMA), with air-fluid levels and marked
thickening of the intestinal wall (Fig. 1A-D). In addition, it
showed a smaller left kidney, with tight stenosis in the mid
portion of the left renal artery (Fig. 1E, F), and severe, irregular,
calcific stenosis of the left external iliac artery (Fig. 1G, H).

The internist on duty consulted the general surgeon and,
taking into account the lack of peritoneal signs, they decided
that the bowel might still be viable and it might benefit from
revascularisation. They contacted us, as the service in charge
with the acute care of ST-elevation acute myocardial infarction
(STEMI) and the only one with interventional capability at

the moment, in order to perform invasive angiography and,
potentially, revascularisation.

Despite many uncertainties, after a short literature search,
we decided to accept the challenge, and the patient was
transferred to our service. Before transfer she received fluid
resuscitation and symptomatic medication. At admission, the
status of the patient was unchanged.

A diagnostic angiography confirmed the occlusion of
both the coeliac trunk and the SMA (Fig. 2A). We chose a
femoral approach because of the uncertainty on the materials
to be used, with the possible need of large calibre, peripheral
angioplasty tools.

After the diagnostic angiography, we proceeded to
revascularisation, using a 6F Judkins Right guiding catheter.
Given the possibility of subsequent surgery, we administered
only unfractioned heparin, in a dose of 100 u/kg body weight,
without antiplatelet drugs.

Initially we tackled the coeliac trunk occlusion, but it
appeared as a chronic lesion, which could not be passed, so
we focused on SMA, the most probable cause of the acute
event. The lesion was crossed with some difficulty, using a
0.014” guidewire with balloon support. After crossing, it was
predilated with a coronary 3.5/15 mm balloon, with a tight,
irregular, residual stenosis, with high thrombus burden. A
5/40 mm stent was deployed at 16 atm (Fig. 2B), with a slight
distal slide of the stent at full expansion, because of the steep
angle at the origin of the artery, with haziness at the proximal
end of the stent. However, after a second inflation with the
same balloon protruded in the aorta, an acceptable result was
obtained (Fig. 2C), with no significant residual stenosis and
complete pain relief.

We decided also to dilate the left renal stenosis using a
3.5/15 mm balloon, with about 50% residual stenosis. A 4.5/16

Fig. 1. Findings of the initial CT angiography. Sagittal section (A) and 3D reconstruction (B) showing occlusion
of the coeliac trunk and SMA; air-fluid levels (C); marked thickening of the bowel wall, with virtually no lumen
(D); coronal section (E) and 3D reconstruction (F) showing small left kidney and tight stenosis of the mid left
renal artery; coronal view (G) and 3D reconstruction (H) of the irregular stenosis of left external iliac artery.
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Fig. 2. Invasive angiography and endovascular procedures. Lateral view aortography, showing occlusion of coeliac
trunk and SMA (A); positioning of the first stent on SMA (B); the result after reperfusion of SMA (C); severe
haziness in the proximal part of the stent, with no flow in the distal SMA (D); good final result on SMA (E);
angiography of the SMA at one month, showing good filling of the coeliac trunk and its branches (F); left renal
artery stenosis (G); result after left renal stenting (H); left external iliac stenosis, by retrograde injection, before

angioplasty (I); result after iliac stenting (J).

mm stent was implanted, with good results (Fig. 2G, H) and
prompt normalisation of the blood pressure.

Although no recurrence of symptoms was noted, a control
injection of the SMA was performed, which revealed severe
haziness at the stent entrance, with no flow in the distal
artery (Fig. 2D). Immediately, a bolus 250 mg aspirin and
180 mg ticagrelor were administered orally, considering the
faster action onset of ticagrelor versus clopidogrel. Thrombus
aspiration was performed, with some improvement of flow. A
second stent, 4.5/20 mm, over-expanded at 24 atm was inserted
more proximally, with a good final result (Fig. 2E, F).

After the procedure, the patient was hospitalised in the
intensive care unit (ICU) for 6 days. Her clinical course
was uneventful, although melanotic stools were present,
which progressively cleared away during the first three days.
Oscillating low-grade fever and leukocytosis were also noted
during the ICU stay. The patient was discharged after 13
days, in good condition, on dual antiplatelet therapy, and a
control at one month was scheduled, in view of the iliac artery
angioplasty.

At one month after the acute event, the patient was
asymptomatic, normotensive. Doppler examination confirmed
severe iliac stenosis and showed high flow in the SMA, without
restenosis.

Iliac angioplasty was performed by 6F retrograde left
femoral approach, using a 0.035” hydrophilic guidewire and
an over-the-wire, 7/80 mm balloon, with extensive dissection.
An 8/80 mm self-expandable stent was implanted, with good
result (Fig. 21, J). In addition, a control infusion of SMA was
performed, which revealed the patency of the stents at this
level, with good filling of the coeliac trunk branches (Fig. 2F).

During this admission, ticagrelor was switched to clopidogrel,
with the intention to be continued for at least one year, given the
very high risk in case of mesenteric stent thrombosis.

Because of the mid-distal position of the renal stenosis, the
young age at the onset of hypertension, distribution of lesions,
and morphology of the iliac stenosis, we suspected multisite
fibromuscular dysplasia as the aetiology. In this regard,
coronary angiography (at the time of the iliac angioplasty)
and cerebral CTA were performed, in order to identify other
potential disease sites, but no other lesions were found.

DISCUSSION

There are few reports on the use of an endovascular
approach in AMI, mainly case reports and small, retrospective
series [3-5]. The largest series available [3] is a retrospective
analysis of the United States Nationwide Inpatient Sample
database, which found 165 endovascular revascularisations out
of 23,744 AMI cases over five years. In this report, mortality
rate was 25%, compared to 39% after open revascularisation,
and bowel resection was required in 14% of patients.

There are no definite data on the use of antithrombotic
medication in the acute phase of AMI. Despite concern on
using antiplatelet drugs in a potential surgical candidate,
our experience of acute stent thrombosis strongly suggests
their use, the same way as in acute coronary syndromes. In
addition, the approach “from above” (radial or brachial) could
avoid some difficulties and complications of endovascular
intervention.

Given the rarity of the disease, the development of
specialised care centres for AMI [6] is difficult, especially in
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countries with limited resources and low availability of vascular
surgery or hybrid approach, as ours. In this setting, an existing
STEMI network is a good alternative, offering permanent
access to endovascular care, with good skills and habitudes of
treating vascular thrombosis. Anyway, after the procedure, the
patient should be hospitalised in a general ICU, with readily
available surgical access.

Taking into account the good filling of the coeliac branches
from SMA and the complete lack of symptoms, we decided not
to intervene on the coeliac trunk occlusion during the second
procedure, keeping the patient on close ultrasonographic
monitoring. However, there are authors who advocate complete
revascularisation, in order to prevent a potential catastrophic
event in case of stent occlusion [6, 7]. On the other hand,
coeliac interventions appear to have worse long term results [8].

Fibromuscular dysplasia may exist without the typical
beaded appearance [2, 9]. In our patient, there are some
arguments both for this and for atherosclerosis, but the
aetiology of such extensive lesions in a young woman remains
unsettled. However, since the presence of coronary and cerebral
disease was excluded, further exploration of the aetiology
would not have altered the management or the prognosis.

CONCLUSIONS

Endovascular revascularisation is a feasible alternative
to surgical approach in some AMI patients without bowel
perforation. However, its safety, its relationship with subsequent
surgery, and the use of ancillary drug therapy remain unsettled
issues. An existing STEMI network would be a good pathway
for practical implementation of this approach.
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