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http://creativecommons.org/licenses/by/4.0/ . Purpose Mesenteric ischaemia due to arterial
occlusion, usually secondary to atherosclerosis or arterial thromboembolism, may be acute or
chronic. Endovascular intervention is now the primary treatment based on its minimally invasive
nature and lower in-hospital mortality. Open surgery is indicated in the presence of bowel necrosis,
the diagnosis of which remains challenging. This document makes best-practice recommendations
about the interventional radiology management of acute and chronic mesenteric ischaemia.

The CIRSE Standards of Practice Committee established a writing group of six clinicians with
internationally recognised expertise in the management of arterial mesenteric ischaemia. The
writing group performed a pragmatic search on PubMed for relevant studies published in English in
2013-2024. The final recommendations were developed by consensus.



Endovascular interventions for arterial mesenteric ischaemia have very high technical success
rates. Complication rates are lower than with open surgical revascularisation; however, patency
times may be shorter. Patients must receive antiplatelet therapy and be monitored for recurrence.

Open access funding provided by Semmelweis University.

The CIRSE Standards of Practice Committee established a writing group which was asked to
produce up-to-date recommendations for the Interventional Radiology management of acute and
chronic arterial mesenteric ischaemia. CIRSE Standards of Practice documents are neither clinical
practice guidelines nor systematic reviews of the literature. They seek to recommend best practices
rather than to impose a standard of care. Institutions should regularly review their internal
development and improvement procedures in the light of new international guidance, local
resources, and regular internal morbidity and mortality reviews.

A summary of key recommendations for the Interventional Radiology management of acute and
chronic arterial mesenteric ischaemia is provided in Table 1 . Table 1 Summary of key
recommendations for the interventional radiology management of acute and chronic arterial
mesenteric ischaemia

AMI Acute mesenteric ischaemia; SMA Superior mesenteric artery; CA Coeliac artery

The writing group, established by the CIRSE Standards of Practice Committee, consisted of six
clinicians with internationally recognised expertise in the management of acute and chronic arterial
mesenteric ischaemia. The writing group reviewed the literature on the topic by performing a
pragmatic evidence search using PubMed. Relevant publications in the English language published
between 2013 and 2024 were assessed. Relevant older sources were included where the data
have not been updated and clear gaps were evident.

Mesenteric ischaemia, defined as insufficient blood supply to the bowel, is potentially
life-threatening, impairs quality of life, and can generate high healthcare costs. Imaging studies are
crucial not only to establish the diagnosis but also to identify the cause. Endovascular interventions
play a substantial role as they are both effective and minimally invasive; however, the management
strategy should be tailored to the cause, site involved and, most importantly, acute or chronic
pattern of ischaemia. Venous and non-occlusive aetiologies are not considered in this SOP
document.

Acute mesenteric ischaemia (AMI) is defined as the sudden abruption of blood flow in a mesenteric
artery causing ischaemia, cell damage, and necrosis of the corresponding bowel segment. If not
treated rapidly, AMI can be fatal. This is a rare condition accounting for only 1/2000 acute hospital
admissions per annum in Europe and the US [ 1 ]. Abdominal pain is the usual presentation and,
given the lack of specificity of this symptom and low incidence of the disease, the diagnosis can be
challenging. Failure to make a prompt diagnosis carries a risk of bowel necrosis and death [ 2 ].

The prevalence and aetiologies of the two principal mechanisms of AMI have changed in recent
years, with acute arterial thrombosis due to atherosclerosis now more common than acute arterial
thromboembolism. Emboli originating in the heart usually accumulate at the narrowest point of the
arteries and are associated with concurrent emboli to other organs. The superior mesenteric artery
(SMA) is the most frequently involved site due to its large calibre and acute take-off angle. Most
emboli lodge within a 10-cm segment starting 3 cm distal to the SMA origin. In contrast, mesenteric
thrombosis usually occurs at the origin of the artery, where atherosclerotic plague narrows the
lumen. Other causes of mesenteric artery occlusion include vasculitis, aortic dissection, mesenteric
artery dissection, and mycotic aneurysms [ 3 ]; the specific management of these conditions will not
be discussed.



The classic clinical presentation of AMI is sudden-onset, severe abdominal pain without
proportional physical findings such as evidence of peritonitis (e.g., guarding or rebound
tenderness). Ischaemia initially affects the mucosa, causing the pain. A high level of suspicion is
required to establish the diagnosis at this stage. The eventual development of signs of peritonitis
usually indicates irreversible ischaemia with bowel necrosis. Other symptoms at presentation may
include nausea, vomiting, and diarrhoea with bloody stool. Septic shock may occur if the diagnosis
is delayed [ 3, 4 ]. Acute-on-chronic mesenteric ischaemia is also common, notably in hospitalised
patients.

The treatment of AMI was surgical until the development of endovascular techniques. Primary
endovascular management in all patients with AMI remains controversial due to the lack of strong
scientific evidence regarding outcomes and the high risk of death in AMI; however, a meta-analysis
concluded that both mortality and bowel resection rates were lower with endovascular techniques
than with open surgery [ 5 ] favouring an endo-first approach in the absence of bowel necrosis.
There is no existing consensus regarding a diagnostic and therapeutic algorithm; thus, a
multidisciplinary approach is optimal. Selection of a treatment strategy is based on the stage of
ischaemic damage, notably the presence of bowel necrosis.

First-line endovascular revascularisation is currently indicated for patients with stable
haemodynamics and no CT evidence of transmural necrosis or peritonitis. The main treatment goal
is to restore blood flow to the ischaemic segment before transmural necrosis occurs. Ischaemia
starts at the mucosa and progressively extends to the serosa, leading to transmural infarction.
Irreversible intestinal damage typically occurs within 6 h in cases of complete vascular occlusion [ 6
]. When signs of intestinal necrosis and peritonitis are present, irreversible bowel damage is highly
likely and surgery is the first-line treatment [ 3, 7 ]. Consequently, these signs should be viewed as
contra-indications to endovascular revascularisation alone. Nonetheless, debate continues
regarding the optimal management at this stage, as revascularisation is still required and improves
the chances of salvaging ischaemic but non-necrotic bowel segments. The main point of contention
is the relative timing of revascularisation and bowel resection. The management at this stage varies
across centres, reflecting the lack of a consensus.

Chronic mesenteric ischaemia (CMI) is defined as insufficient blood supply to the bowel responsible
for ischaemic symptoms over at least 3 months. Stenosis or occlusion of two or more main
mesenteric arteries, coeliac artery (CA), SMA, and inferior mesenteric artery (IMA) was previously
thought to be required for symptoms to develop. There is now increasing recognition that
involvement of a single artery may result in symptoms if collateral flow is limited. The very low
prevalence of CMI reflects the abundance of collaterals in the gastrointestinal vascular system [ 8 ,
9 ]. Atherosclerosis of the mesenteric arteries has a reported prevalence of 6-29% but only rarely
causes ischaemia[ 8, 10].

Atherosclerosis is the leading cause of CMI, which is most common in females and elderly
individuals. Recognised risk factors include smoking, hypertension, diabetes,
hypercholesterolaemia, high-fat diet, and low level of physical activity. Median arcuate ligament
syndrome, vasculitis, and fibromuscular dysplasia are other causes of occlusive arterial CMI [ 11 ];
the specific management of which will not be addressed in this SOP.

The classic symptom triad consists of post-prandial pain, weight loss due to fear of eating, and
diarrhoea. The pain is usually described as dull cramps that start shortly after eating and last 1-2 h
[ 12]. Most patients eat smaller portions to avoid the pain. As the condition worsens, patients may
avoid eating and experience substantial weight loss; however, since the development of computed
tomography angiography (CTA), the diagnosis is usually achieved before major weight loss
develops. Requiring the classic triad of symptoms to be present would therefore result in diagnostic
and treatment delays [ 10 ]. The post-prandial timing of the pain is related to the increased blood
supply needed during digestion in the CA, SMA, and IMA territories. As the disease progresses, the
collateral flow becomes insufficient to supply the needs of the bowel at rest and the pain becomes
continuous. Severe fatigue and diarrhoea are common at this stage. This condition is referred to as



acute-on-chronic mesenteric ischaemia and carries a risk of acute bowel infarction [ 8 , 13 ].

Abdominal pain and weight loss occur in many conditions including abdominal malignancies,
chronic pancreatitis, duodenal ulcers, and coeliac disease. A multidisciplinary approach is therefore
mandatory to optimise the diagnostic process. The compatibility of the history and imaging findings
of significant stenosis with a diagnosis of CMI should be discussed and alternative aetiologies
excluded. The number of occluded or stenotic mesenteric arteries is important when selecting the
most appropriate treatment. Most current guidelines indicate that unexplained abdominal pain with
significant stenosis in both the CA and the SMA warrant a diagnosis of CMI and suggest
revascularisation; however, in single-vessel disease, a more comprehensive approach is needed
and, in addition to imaging studies, functional tests, such as tonometry and visible light
spectroscopy, should be considered [ 10, 13 ].

The definition of significant mesenteric artery stenosis is debated. Guidelines issued by the Society
of Interventional Radiology and Society for Vascular Surgery define a significant stenosis as greater
than 70% narrowing of the luminal diameter [ 13, 14 ]. European guidelines, however, consider the
surface area and post-prandial flow rate [ 10 ]. As these are both greater in the SMA than in the
other mesenteric arteries, SMA stenosis greater than 50% is considered haemodynamically
relevant when multiple arteries are involved. Treatment is therefore indicated in symptomatic
patients with multi-vessel disease and > 50% SMA stenosis or with > 70% stenosis of either the
SMA or the CA [ 10 ]. A score for mesenteric artery stenosis severity reported in 2022 considered
not only the number of affected vessels and the degree of narrowing or occlusion but also the
length of the lesion and the presence of multiple stenoses in the involved arteries [ 15 ]. While this
classification was described based on a normal anatomic pattern, the authors suggested that it
could also be applied in the presence of anatomic variations, such as the absence of one of the
visceral arteries. Of note, some patients with occlusion of both the CA and the SMA have few or no
symptoms, due to compensation by IMA collaterals. IMA stenosis in this situation becomes an
indication for endovascular treatment.

The goals of treatment include symptom relief, improved quality of life, weight restoration, and
improved survival via prevention of bowel infarction. Traditional surgical revascularisation produces
good outcomes including high long-term patency rates, with primary patency reported at 91-94% at
1 year and 80-81% at 5 years [ 16 , 17 ]. Nonetheless, endovascular revascularisation is now the
primary treatment method as the hospital stay is shorter and in-hospital mortality is lower. Limited
evidence has not yet confirmed that long-term patency matches that of surgery and further studies,
ideally randomised controlled trials, are needed.

Relative contra-indications to endovascular treatment are heavily calcified lesions and lesions
caused by extrinsic compression. Surgery may also be considered in younger patients, as current
data suggest longer patency times after mesenteric bypass [ 13, 18 ].

Median arcuate ligament syndrome (Dunbar syndrome), which results from active compression of
the CA by the median arcuate ligament, is considered a contra-indication to endovascular repair [
18 ]. However, CA stenting may be performed if the median arcuate ligament has been surgically
released beforehand [ 18 ].

Open surgical mesenteric revascularisation is generally reserved for patients in whom endovascular
treatment is not considered appropriate due to unfavourable mesenteric lesions, or for whom
endovascular treatment has failed, or in cases of in-stent restenosis or occlusion [ 10, 18 ]. For
patients who have undergone percutaneous stenting, endovascular reinterventions can be carried
out until they are no longer possible and the only option is surgical revascularisation, in which case
endovascular treatment represents a bridge to surgery. For some patients with a severely diseased
SMA presenting with CMI, endovascular treatment of the CA or IMA may be considered as a bridge
to open surgery [ 13 ]. This may also apply to some malnourished patients who may initially be
considered unfit for open surgery. Attempts to improve nutritional status prior to revascularisation
may have negative consequences, aggravating digestive ischaemia [ 10 ]. Revascularisation



remains the priority, and thus, the endovascular approach also provides a bridge to surgery in this
setting, yielding longer-term benefits.

Tables 2 and 3 summarise the clinical findings, laboratory tests, and imaging techniques for AMI
and CMI, respectively. Table 2 Acute mesenteric ischaemia: Patient preparation, clinical evaluation,
laboratory tests, and imaging

» Embolic events: Cardiac or aortic disease (i.e., atrial fibrillation, valve disease, or left ventricular
dysfunction)

» Non-occlusive mesenteric ischaemia: Critically ill patients with hypotension and/or hypovolemia

» Venous mesenteric ischaemia: Insidious onset, may be asymptomatic; Often complicates
hypercoagulable states

Sudden severe abdominal pain; Pain intensity >> physical findings

« Abdomen may remain soft and non-tender in the early phase

Signs of peritonitis: Irreversible ischaemia, transmural bowel infarction/necrosis
Cannot establish the definitive diagnosis of AMI

 Metabolic acidosis with lactate elevation

« Inflammatory markers elevation (IL-6, IL-8, C-reactive protein, and procalcitonin)
* Intestinal fatty acid-binding protein elevation

« Very limited role in the early diagnosis of AMI

* Intestinal pneumatosis in severe cases

* Free intra-abdominal air if perforation is present

* Not routinely performed when AMI is suspected

* Lack sensitivity for visualising the distal mesenteric artery territory (emboli)

* Pre-contrast phase: Intra-mural haemorrhage

* Early ischaemic changes in the bowel wall

* At a later stage: signs of bowel necrosis

* Free intra-abdominal air (bowel perforation)

 Multiplanar reconstructions are helpful

» Anatomy and origin of the mesenteric arteries assessment

* Increased contrast between normally enhanced segments and ischaemic non-enhancing
segments



» Decreased mucosal iodine uptake in ischaemic bowel
CMI Chronic mesenteric ischaemia; AMI Acute mesenteric ischaemia

Chronic mesenteric ischaemia: Patient preparation, clinical evaluation, laboratory tests, and
imaging

» Smoking, hypertension, diabetes, hypercholesterolaemia, high-fat diet, and low level of physical
activity

Median arcuate ligament syndrome, vasculitis, and fibromuscular dysplasia

Classic triad of symptoms (inconsistently present)

» Abdominal malignancies and chronic pancreatitis

» Upper gastrointestinal endoscopy, colonoscopy, abdominal imaging studies

« Often first-line imaging investigation to rule out other abdominal diseases

* Useful to assess mesenteric artery occlusive disease

* Diagnostic of CMI, in presence of multi-vessel disease and compatible clinical presentation
« If single-vessel disease (CA or SMA), stenosis > 70% is required

CMI Chronic mesenteric ischaemia; SMA Superior mesenteric artery; CA Coeliac artery

The management of AMI requires a multidisciplinary approach involving gastroenterologists,
vascular and abdominal surgeons, interventional radiologists, and intensive care physicians [ 35 ].
Once AMI is diagnosed, pre-operative critical care is mandatory [ 3 ]. Close haemodynamic
monitoring is crucial due to the risk of haemodynamic compromise, volume loss, and third spacing.
Aggressive fluid resuscitation may be required, potentially exceeding 10 L of IV fluids in the first 24
h of treatment [ 36 ], taking care to avoid volume overload [ 37 ]. Intra-vascular volume expansion
with crystalloids and blood products must be started immediately to improve visceral perfusion [ 3,
38 ]. Vasopressors should be considered only as a last resort for refractory hypotension, due to
their potential to induce intestinal vasospasm, and should be avoided whenever possible [ 32, 37 ].
The risk of severe metabolic acidosis and hyperkalaemia after bowel infarction and reperfusion
requires close monitoring of electrolyte and pH values and correction of any abnormalities [ 39 ].
Nasogastric decompression should be initiated. Early, broad-spectrum antibiotic therapy is required
due to the high risk of infection secondary to bacterial translocation [ 3, 40 ]. Intravenous full-dose
anticoagulation, preferably with unfractionated heparin, should be initiated unless contra-indicated [
3]. Although no specific recommendations exist regarding anticoagulation targets in acute arterial
mesenteric ischaemia, an activated clotting time (ACT) between 250 and 300 s should be targeted
by analogy with most peripheral intra-arterial endovascular procedures. Supportive care should
include symptomatic treatments such as antiemetics for nausea and analgesics for pain relief.

In the acute setting, numerous revascularisation techniques are available, the choice of which
depends chiefly on the cause of arterial occlusion: stenting is used for atherosclerosis, while
thrombus aspiration (also known as aspiration embolectomy) or catheter-directed thrombolysis are
employed for emboli. In certain cases, these techniques may be used in combination.



The SMA and/or CA can be reached via the femoral, brachial or, more rarely, the radial approach [
41 — 43 ]. If there is an acute downward angle between the aorta and SMA/CA or if the ostium is
calcified, upper limb access is generally preferred and nearly always performed on the left. The
procedure can be started with a short, small-diameter sheath, such as a 10 cm 5-Fr or 6-Fr sheath,
and a diagnostic catheter, allowing initial aortography. The sheath is then exchanged over the wire
for a longer, wider sheath after assessment of the target vessel (typically 45—65 cm for the femoral
approach, 90 cm for the brachial approach, and 100-110 cm for the radial approach) [ 44 , 45]. An
alternative is direct insertion of a 6-Fr to 8-Fr sheath that is long enough to reach the target vessel.
When using these long sheaths, it is crucial to maintain their patency by either continuous infusion
via the side arm or frequent aspiration and flushing to prevent in-sheath thrombosis.

To identify the origins of the CA and SMA, a flush catheter can be positioned in the abdominal
aorta, just above the CA origin, to obtain antero-posterior and lateral angiograms [ 46 ]. Depending
on mesenteric artery anatomy and access site (femoral or brachial/radial), various selective
catheters and guidewires can be used to catheterise the target artery including a reverse directional
catheter (e.g., Simmon’s or Cobra catheters) for the femoral route and an angled catheter (e.g.,
multipurpose catheter) for the radial/brachial route. Selective SMA/CA angiograms are performed in
postero-anterior and lateral or oblique projections to confirm and analyse the arterial lesion.

For embolic AMI, aspiration can be performed manually, by applying a negative pressure using a
large syringe attached to the catheter, or mechanically by using a powered aspiration pump system
that delivers continuous and controlled suction; however, a recent research letter based on a small
patient cohort reported no clear benefit of mechanical over manual aspiration in such a setting [ 47
]. For manual aspiration, a sheath or a guiding catheter (e.g., 8-Fr with femoral access or 6-Fr with
brachial and radial access) is usually first advanced through the sheath to position the tip at the
origin of the SMA. A hydrophilic 0.035" guidewire, or at minimum an 0.018" guidewire, and an
appropriate catheter is advanced through the embolus and introduced into a branch of the SMA,
usually the ileocolic branch if the main trunk is occluded. To improve stability, a stiffer wire is
substituted for the hydrophilic wire. A 5-Fr or 6-Fr guiding catheter is advanced co-axially through
the 8-Fr guiding catheter beyond the occlusion. The guidewire is then withdrawn and aspiration is
applied through the catheter using a 20- to 50-mL syringe while gradually withdrawing the catheter [
18, 44 ]. This process can be repeated several times if necessary, until the embolus is completely
removed or resists further aspiration.

Several studies, primarily small case series, have reported the use of mechanical thrombectomy
systems in the treatment of embolic mesenteric ischaemia, with outcomes suggesting promising
efficacy. Techniques adapted from neurointerventional stroke management—such as stent retriever
deployment combined with manual aspiration and the use of dedicated suction catheters—have
also been described [ 47 , 48 ]. In addition, rheolytic and rotational thrombectomy devices have
been utilised in limited patient cohorts [ 49 , 50 ].

Additional procedures may be required. In patients with residual thromboembolic material and/or
inadequate blood flow or when a thromboembolus is lodged in a distal vessel segment,
catheter-directed thrombolysis may be performed. In addition, in the event of uncovering a residual
luminal stenosis due to underlying atherosclerosis, a stent may be placed.

Catheter-directed thrombolysis involves placing an infusion catheter within or just proximal to the
embolus. A multiple side-hole catheter, an end-hole catheter, or even a microcatheter can be used
depending on whether the main trunk or a branch is involved. Local thrombolysis is then achieved
by administering either recombinant tissue plasminogen activator at a rate of 0.5—-1 mg/h or
urokinase in various dosages (e.g., 120,000 1U/h) [ 18 ] depending on local availability. The patency
of the target artery is then checked by serial angiograms once or twice a day [ 18 ]. Slow injection
over 10-20 min of a urokinase bolus (e.g., 200,000—400,000 IU) has also been reported [ 44 ].

For atherosclerotic AMI or acute-on-chronic mesenteric ischaemia with occlusion of both the SMA
and the CA, SMA recanalisation is the primary goal. If SMA recanalisation is not feasible or fails,



the CA is targeted. The stenotic or occluded arterial segment is crossed using a hydrophilic 0.035"
or 0.018" guidewire and an appropriate catheter. The intraluminal position of the catheter distal to
the stenosis must be confirmed via angiography [ 51 ]. In the event of failure with the 0.035"
guidewire, a microguidewire (usually 0.014") and microcatheter (2.0-Fr to 2.4-Fr) combination may
be useful [ 51 ]. A stiffer guidewire is usually substituted for the hydrophilic guidewire to improve
stability. Pre-dilatation of the stenosis can be performed using an undersized percutaneous
transluminal angioplasty (PTA) balloon catheter, usually 3—4 mm in diameter, especially in patients
with heavily calcified, hard plaques [ 46 , 51 ]. An appropriately sized balloon-expandable stent,
bare-metal stent, or covered stent is then deployed to cover the ostium and the lesion. The proximal
stent may be extended with a second stent, usually a self-expanding nitinol stent, to cover long
lesions [ 46 ]. For residual stenosis (> 30%), repeat PTA can be considered [ 46 ]. An angiogram is
then performed to confirm adequate patency of the target vessel and peripheral branches with no
residual stenosis > 30% [ 14 , 51 ]. In the absence of strong evidence, some authors consider a
trans-stent pressure gradient > 10 mmHg as a threshold for further angioplasty or stenting [ 52 ].

Following endovascular revascularisation, a planned second-look surgery is often advocated to
assess bowel viability and determine the need for resection. In this context, diagnostic laparoscopy
may be performed to evaluate bowel ischaemia and identify areas of irreversible damage, allowing
for a tailored surgical resection [ 3, 18 , 53, 54 ]. However, in the presence of initial or new clinical
or radiological evidence of peritonitis or bowel infarction, immediate laparotomy is required [ 3 ].

Percutaneous stent placement is the current standard approach due to the higher technical success
rate compared to PTA alone [ 10 ]. The SMA is the primary target. The CA is generally targeted
when SMA recanalisation fails or is highly likely to fail due to heavy calcification, long lesions, or
occlusion [ 18 ]. CA angioplasty or stenting should not be performed in patients with active
compression by the median arcuate ligament [ 18 ].

The pressure gradient across the lesion can be assessed using a 4-Fr or 5-Fr catheter, either
routinely or only when the severity of the stenosis is unclear [ 18 , 52, 55, 56 ]. In general, severe
SMA stenosis is defined as a mean arterial pressure gradient of 10 mmHg or more [ 18 ]. Others
have considered a systolic pressure gradient of 20 mmHg or more to indicate significant stenosis (=
70%) [ 55 ].

After initial aortography and target vessel assessment, a long flexible 6-Fr or 7-Fr sheath is placed
in or near the target vessel ostium. The CA or SMA is then catheterised using an appropriate
catheter with a flexible hydrophilic guidewire [ 45 ]. Catheter position downstream of the stenosis
must be confirmed by angiography [ 51 ]. An exchange catheter is placed and used to exchange the
guidewire for a stiffer wire. Some authors prefer small-profile, stiff, 0.014" or 0.018" wires [ 57 ]. The
long sheath is advanced over its dilator into the target artery. When advancement is not possible, a
balloon 5 mm to 6 mm in diameter and 2 cm in length can be brought through the orifice of the
artery and inflated. The sheath is then advanced into the artery as the balloon is deflated [ 45 ].
Systemic heparin must be administered before PTA or stenting. If necessary, the stenosis is
pre-dilated (5-6 mm) [ 45, 46, 55 ]. Both monorail and over-the-wire PTA balloon systems can be
used at this stage, depending on operator preference and lesion complexity. Monorail systems
allow easier handling, while over-the-wire systems offer greater support, particularly in tortuous or
calcified anatomy. A balloon-expandable stent is then positioned. A covered stent can be used for
proximal SMA lesions if no side branches will be covered. Recent data support the use of covered
stents rather than bare-metal stents, as they offer better primary patency [ 43 ]. The size and length
of the stent are determined using angiography to measure the arterial diameter immediately distal
to the target lesion and the length of the stenosis to be covered, allowing for proximal and distal
extension beyond the lesion [ 46 , 51 ]. The CA and SMA generally require stents 2—3 cm in length
with a diameter of 5—7 mm and 6—-8 mm, respectively. The stent must cover the ostium [ 46 ].
Approximately 5 mm of stent is allowed to protrude into the aorta. This intra-aortic segment is
usually flared using a balloon 2 mm larger than the index balloon for the stent across the orifice [ 45
]. While extending the stent into the aorta is generally required, it is preferable to avoid excessive
protrusion when using a covered stent. An angiogram is then performed to check that the target



vessel and peripheral branches are patent with no residual stenosis exceeding 30%. Repeated
dilation may be considered for residual stenosis > 30%. The use of embolic protection devices to
avoid distal embolisation when treating the SMA, particularly in patients with heavily calcified
stenaosis, occlusion, or an acute or subacute presentation, has been described but is not routinely
used [ 55].

Although the IMA is considered the least important mesenteric artery, when both the SMA and CA
are occluded and one of these arteries cannot be recanalised, stenting of the IMA may be
considered to improve the collateral circulation [ 58 , 59 ].

In both acute and chronic settings, immediate post-interventional care chiefly involves access site
monitoring for evidence of haematoma or pseudo-aneurysm by physical examination and Duplex
US as required. Haematoma-related nerve damage after brachial access must be detected early to
avoid permanent sensory loss; thus, a focused physical examination for evidence of neural injury is
essential.

Even when endovascular treatment is technically successful, bowel resection may be required.
Consequently, a planned second-look surgery following revascularisation is often performed to
assess bowel viability [ 3, 18, 53, 54 ]. In contrast, when signs of peritonitis or bowel necrosis are
evident clinically or radiologically, prompt surgical intervention with laparotomy and resection is
required [ 3 ].

Although laboratory tests are non-specific, elevation of the L-lactate level, leucocyte count, and
D-dimer level support the presence of ischaemia or necrosis when combined with suggestive
symptoms and imaging findings [ 3 ]. The primary goal of intensive care for patients with AMI,
irrespective of whether bowel resection has been performed, is to decompress the (remaining)
bowel segments, improve their perfusion, and prevent the development of multi-organ failure [ 3 ].
Patients with systemic hypotension may require catecholamine (noradrenaline and dobutamine)
therapy [ 3 ]. Damage to the mucosal barrier of the bowel carries a risk of bacterial translocation
that warrants broad-spectrum antibiotic therapy, which should be continued after endovascular or
open surgical intervention [ 3, 4 ].

Following invasive procedures, antiplatelet and/or anticoagulant therapy should be initiated as
appropriate for the type of intervention used and any comorbidities (e.g., atrial fibrillation). Dual
antiplatelet therapy for at least 1 month should be followed by lifelong monotherapy [ 3, 60 ]. In
patients who do not have another condition requiring lifelong use, anticoagulant therapy should be
given for 6 months [ 3, 4]. In a recent study, immediate post-operative parenteral anticoagulation
improved outcomes after bowel resection in patients with AMI [ 61 ].

Duplex US monitoring of mesenteric artery patency 1, 6, and 12 months after the treatment and
annually thereafter is recommended [ 3, 60 ]. Contrast-enhanced imaging is only indicated in cases
of suspected recurrent bowel ischaemia [ 60 ].

Resection of a substantial length of small bowel can lead to short bowel syndrome and predicts
prolonged parenteral nutrition and poor long-term survival [ 62 ]. In severe cases, intestinal
transplantation may be an option [ 3, 62 ].

Post-interventional antiplatelet therapy is essential to prevent early stent thrombosis. Although no
comparative studies have been conducted to identify the best pharmacotherapy regimen after
angioplasty and/or stenting of visceral arteries, most interventionalists use the same medications as
for renal or carotid artery stenting, namely, antiplatelet therapy with aspirin 100 mg daily lifelong
combined during the 1st month with clopidogrel 75 mg daily [ 63 ].

Follow-up after angioplasty or stenting of a visceral artery consists mainly in clinical monitoring of
changes in CMI symptoms such as post-prandial abdominal pain, weight loss, and intermittent



diarrhoea. Follow-up imaging of the treated visceral artery can be performed at pre-defined
intervals or only if typical symptoms recur. Duplex US and/or CTA may be performed depending on
local practice and the patient’s general condition including body habitus and renal function.
Magnetic resonance angiography is not indicated after visceral artery stenting given the major
artifacts produced by stainless steel and cobalt-chrome stents. Prior to repeat angioplasty or
stenting, recurrent stenosis should be confirmed with catheter angiography.

Compared with non-invasive treatment, endovascular interventions provide better overall results in
patients with AMI. For example, in one study, the 30-day mortality rate was 81% with non-invasive
treatment and 32% with endovascular therapy [ 64 ]. A review of studies published in 2013-2023
found that catheter-directed thrombolysis and/or thrombectomy (with or without stenting) had a
technical success rate of 38.5-100%, a complication rate of 0-17%, an exploratory laparotomy rate
of 9-73%, and a 30-day mortality rate of 15.3-53.8% [ 4 ]. Stenting had a technical success rate of
95-100%, an exploratory laparotomy rate of 36.8%, and a 30-day mortality rate of 42—62.5% [ 4 ].

Compared with open surgical revascularisation, endovascular therapy was associated with lower
rates of wound infection, bowel necrosis, renal failure, respiratory failure and infection, myocardial
infarction, multi-organ failure, and 30-day mortality in patients with AMI. In addition, patients with
AMI who received endovascular therapy had shorter hospital stays and less often required total
parenteral nutrition [ 3,4, 65].

Independent predictors of post-procedural mortality in patients with AMI include age older than 70
years; comorbidities; prolonged symptom duration; hypotension; tachypnoea; hypoxia; failure of
more than two organs; aetiology; elevation of the leukocyte count, serum lactate, bilirubin, and/or
creatinine; involvement of more than one mesenteric artery; presence of porto-mesenteric vein gas;
requirement for intra-operative fresh-frozen plasma transfusion; bowel resection longer than three
feet; viable bowel remnant < 100 cm; need for second-look surgery; and surgical complications [ 66
, 671

In one study, the 1-year survival rate was 19% with non-invasive treatment and 52% with
endovascular therapy [ 64 ]. The previous cited review of studies published in 2013-2023 found that
catheter-directed thrombolysis and/or thrombectomy (with or without stenting) had a survival rate at
3 months, 1 year, and 3 years of 72.5-79%, 52—78%, and 54—63%, respectively [ 4 ]. Primary
patency was 77-83% at 1 year, 69—76% at 2 years, and 45% at 5 years [ 4 ].

In two studies, no correlation was shown between the type of endovascular procedure performed
and short- or long-term outcomes [ 9, 68 ]. When sub-groups of stents were analysed, covered
stents were found to provide better patency than bare-metal stents [ 68 , 69 ].

Few studies have evaluated the efficacy of hybrid approaches. The results suggest better outcomes
than with either open surgical revascularisation or endovascular therapy alone [ 4, 65 ].

Recent data on procedural outcomes in high-volume centres show that visceral artery angioplasty
and stenting have very high technical success rates of 90% to 100% [ 45, 46 , 55, 63 ]. The main
reasons for recanalisation failure are total calcified occlusion and long critical stenosis.

The main complications of visceral artery angioplasty or stenting are related to the access site, the
most common being puncture-related haematoma and pseudo-aneurysm. After brachial artery
access, nerve damage with sensory or motor loss is less common but serious. Stent dislodgement
or dislocation is rare [ 43 ]; pull-back over the guidewire and deployment in the iliac artery may be a
valuable treatment option in this situation. Lastly, catheter- or wire-related vessel-wall dissection
potentially resulting in acute thrombosis of the injured vessel is a serious but very rare
procedure-related complication [ 43 ].



The in situ (in-stent) restenosis rate after balloon angioplasty and stent placement in visceral
arteries is relatively high, ranging between 30% and 45%. Restenosis and reocclusion are more
common after CA compared to SMA stenting. In a large retrospective cohort study, the 1-year
primary patency rate was 18% and 55% for the CA and SMA, respectively [ 70 ]. In addition,
progression of atherosclerotic disease distal to the index stenosis may result in clinical recurrence.
A case report suggests that drug-eluting stents may help to prevent recurrence [ 71 ]; however,
there are no studies comparing drug-eluting to bare-metal stents for mesenteric occlusive disease.
In a retrospective study of covered stents to restore SMA patency, the primary patency,
primary-assisted patency, and secondary patency rates at 2 years were 76%, 95%, and 95%,
respectively [ 69 ]. In addition, several comparative studies demonstrated better patency rates with
covered versus bare-metal stents for chronic mesenteric atherosclerosis. Patency rates at 3 years
were 92 + 6% with covered stents and 52 + 5% with bare-metal stents in a retrospective cohort [ 72
]. A multicentre randomised trial comparing bare-metal to covered stents was published in 2024 [ 43
]. Two years after SMA stenting, the patency rate was 81% with covered stents and 49% with
bare-metal stents (p < 0.0001). Lastly, in the rare case of chronic SMA and/or CA occlusion with
severe ostial or post-ostial stenosis of the IMA, angioplasty and stenting of the latter may be
effective [ 43,59 ].

AMI is a life-threatening condition that requires rapid diagnostic and multidisciplinary management.
First-line endovascular revascularisation is indicated for haemodynamically stable patients with no
evidence of transmural necrosis or peritonitis. The choice of recanalisation technique depends
chiefly on the cause of arterial occlusion: stenting is used for atherosclerosis and thrombus
aspiration for emboli, with additional catheter-directed thrombolysis or stenting if necessary. In the
presence of intestinal necrosis and peritonitis, bowel resection is necessary, failing which,
revascularisation remains necessary to improve the chances of salvaging ischaemic but
non-necrotic bowel segments. The relative timing of revascularisation and bowel resection is still a
matter of debate.

CMI requires a multidisciplinary approach to secure the diagnosis. Endovascular revascularisation
with stenting is now the primary treatment method, with covered stents appearing to demonstrate
better patency rates than bare-metal stents.
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