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BACKGROUND

= Acute mesenteric ischemia (AMI) is a rare but life-threatening condition with high morbidity and mortality
rates despite improvements in surgical and intensive care.

= Diagnosis is often delayed due to nonspecific symptoms and, possibly, underestimation of disease
prevalence.

= Endovascular treatment, which can be carried out through different technical modalities, nowadays offers
a minimally invasive alternative to open surgery. Amongst its benefits:
= Minimally invasive

= Can address multiple vessels during same procedure
= Enables real-time assessment of perfusion status before bowel resection
= Can address different etiologic forms (embolism, thrombosis, vasospasm)

= When successful, may allow to avoid laparotomy or enable limited-extent bowel resection
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Figure 4. Flowchart for invasive treatment of acute mesenteric ischaemia. Adapted from.'” OR = operating
room; ROMS = retrograde open mesenteric stenting.




Table 1 — Summary of revascularisation procedures, open and endovascular.

Fewvascularizaticom
technigue

Descrptior:

FPros

Corns

Surgical bypass

Open embolecoormmy

Retrograde open
mesenberic shenting

Drirect open
retrograds

revascularizatiomn

PFercutanseous
stenting

Bechanical
thrormb-ectormy

Catheter-direcoed
thromb-olytic
therapwy

Antegrade bypass: An approach that
by passes the affected portion of the
ShA to the proximal acrta
Retrograde bypass: An approach that
by passes the affected portion of the
ShA fromn the common iliac artery or
infrarenal aocrta

Open exposure and acoess of the
ooccluded wvessel (most often ShA4A)
writh embolectomy using a Fogarty
Ealloon catheter

A small transwverse arterotormy Wit
ShA exposure is performmed, followed

by retrograde deployrment of a
balloon-expandable stenit

Open ShMA exposure is obtained and a
hydrophilic guide wire 1s advanced
directly into thhve Sk and then snaresd
in the aorta, followed by stenting of
the Skia

Endovascular stenting (most
appropriate im the setiing of an
atherosclercotic lesion) is performmeed
with endovascular access of the Shis,
followed by the deployment of a
balloon-expandable stent

Erndovascular access of the ocochaded
wvessel is obtained, and an electric
aspiration device (eg. Penumbra) is
used to agpirate the thrombus

Endovascular acoess of the cochaded
wvessel is obtained, followed by the
admimnistration of tFA and urokinase
to break dowern the clot

Useful when other interventions are
ot feasible or hawe failed

Prowndes long-term patency

Good for comgplex anatbommy,
multivessel disease, or patents wwith
difficult mcocess

Adlowrs for bowel inspection and
resection, if needed

Frowides direct access to the occloasiomn
High success rate

Allowrs for bowel nspecticon and
resection, if needed

High techmnical sucoess rate
Adwventitious when percutanecus
stenting is not feagible

Drvoes ot compromise surgical bypass
Does ot expose graft maternial o a
contaminated feld

Prowides direct acocess to the occlusiomn
Good for lesions that are difficualt o
transwersas

High techmnical sucoess rate

Allonwrs for bowel mspection and
resection, if needed

Minimally invasive

Rapid reperfusion

High techmnical suocoess rate

Loer complication rate

Ide=al for stable pabents without signs
of boerel ecrosis

Mot exposing graft material to
contaminated field

Foapid removal of thrombas

Lorer risk of bowrel perforation

Can be used as an adjunct or prirmary
therapy

Can be used for atrial or wvenous
thrombosis

Minimally invasiwve

Lorer risk of bowrel perforation

Can be used as an adjunct or prirmary
therapy

Longer recowvery time

Higher risk of complications (ie,
bBleedimg. infection, graft kinking, graft
Faihare)

Requires grafit material and surgical
expertise

Dhifhcult exposurs of the ShiA

Longer time o reperihasiomn

Longer recowery time

Higher risk of complications suckh as
bleeding and infection

Limited o specific types of ooclusions
May require repeat inmbervention

Longer recowvery time
Higher risk of complicatrons (1=,
bleeding and infection)

May require repeat interventiocn
Does ot allow for borarel inspecition

Dhoes ot allow for boerel inspection if
used as pramary therapy
Risk of distal emb-ohas

Delayed time o reperfusion

Higher risk of bleeding complications
Does ot allow for borarel inspection if
used as primary therapsy



Retrograde Open Mesenteric Stenting (ROMS)

Available online at www.sciencedirect.com
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Acute management of mesenteric emergencies:
Tailoring the solution to the problem -

Rebecca N. Treffalls®, David P. Stonko“”, Randall R. DeMartino®,
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Endovascular Aspiration Thrombectomy (EAT)

Penumbra ENGINE®
CAT"8/SEP8 CAT6/SEP6 @
CATD/SEPD CATS5/SEPS @
N\ -
CAT RX/SEPC4 CAT3/SEP3 7

Lightning™8 Lightning 12

As part of the Indigo Aspiration System, the Indigo Aspiration Catheters and Separators are indicated for the removal of fresh, soft emboli
and thrombi from vessels of the peripheral arterial and venous systems, and for the treatment of pulmonary embolism.

As part of the Indigo Aspiration System, the Indigo CAT RX Aspiration Catheters and Indigo Separator™ 4 are indicated for the
removal of fresh, soft emboli and thrombi from vessels in the coronary and peripheral vasculature.
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The contralateral sheath with
RHV/Tuohy is positioned as close
to the lesion as possible and the
Indigo CAT8 is advanced through
sheath over a wire

The Indigo CATS is placed just
proximal to the face of the clot
and wire is retracted
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of power
aspiration

Aspiration is applied to Indigo
CAT8 via Penumbra ENGINE
until CAT8 becomes occluded
(recommend waiting at least
90 seconds)

The Indigo CAT8 is removed
under aspiration to ensure clot
remains engaged in catheter tip
and clot is extracted out of the

body
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WHAT THIS PAPER ADDS

This paper reports for the first time the safety and effectiveness of the Indigo (Penumbra Inc., Alameda, CA,
USA) percutaneous aspiration thrombectomy system for the clinical presentation of iliac limb occlusion (ILO)
after endovascular aortic repair, and analyses the results from an Italian multicentre registry. These results report
a promising success rate of 94% after use of the Indigo system with or without adjunctive procedures, and
freedom from recurrence of limb occlusion at one year. These results may lead to a change in treatment option
for the treatment of complex ILO, giving a valid alternative to traditional or more invasive procedures.



‘In god we ftrust,
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ITALIAN EXPERIENCE

* Multicenter retrospective study (10 Italian centers, January 2020
— January 2025)

Patients with arterial AMI confirmed on triple-
phase CT angiography

el | N

Intervention: EAT using Penumbra Indigo

Aspiration System ® + adjunctive

procedures ]
Technical success defined by TIPI score 2-3 hd
(i.e., near/complete revascularization)




RESULTS

= N =48 patients
= EAT alone: 29 pts (60.4%)
= EAT + bowel resection: 19 pts (39.6%)
= Adjunctive techniques (i.e., thrombolysis, angioplasty, stenting): 32 pts (66.7%)
= |CU admission: 31 pts (64.6%)
= Median hospital stay: 10 (range 3-20) days



Technical success: 44 pts (91.7%)

Severe complications (i.e., Clavien-
Dindo = 3): 58.3% (28 pts)

90-day mortality: 45.8% (22 pts)
" 86.4% within 30 days

180-day mortality: 72.9% (35 pts)

Early death for all patients without
successful revascularization

At multivariate analysis, a procedure
longer than 90 minutes (OR=6.3 95%
Cl= 1.0-37.2; p=.041) and Clavien-
Dindo score greater than 3 (OR=19.5
95% Cl= 3.2 — 115.5; p=<.001) resulted
as independent factors for mortality.
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Recommendation 37 Unchanged

Recommendation 34 m

It is recommended to treat patients with acute mesenteric
ischaemia in centres with 24,/7 multidisciplinary services and
experience in both open and endovascular mesenteric artery
revascularisation.

Class Level References ToE

Endovascular revascularisation should be considered as first
line therapy in patients with acute mesenteric ischaemia due
to thrombotic or embolic superior mesenteric artery
occlusion.

Class Level References ToE

I Lemma et al. (2019),""
Blauw et al. (2017),"""
Tolonen et al. (2021)'"

Karkkiinen et al. (2015),"""
Murphy et al. (2019),""
Salsano et al. (2018),"°"
Shi et al. (2024),'""
Raupach et al. (2016),'"
Shi et al. (2022),'%*

Li et al. (2022)"°"

Ila

Recommendation 35 Changed

Revascularisation first before bowel resection should be
considered in patients with acute mesenteric ischaemia.

Class Level References ToE

Recommendation 38 Changed

Ila Block et al. (2010),""

Tolonen et al. (2021),""
Arthurs et al. (2011),'7
Beaulieu et al. (2014)'"~

Retrograde open mesenteric artery stenting may be
considered in patients with acute mesenteric ischaemia
needing superior mesenteric artery revascularisation when
percutaneous stenting is not possible.

Class Level References ToE

ITh Blauw et al. (2014),""
Sénémaud et al. (2021),""
Hou et al. (2022),%°
Crillo-Penn et al. (2023)"




CONCLUSIONS

v Endovascular treatment of AMI is safe and effective for many patients and can be seen as first-line modality
(in the absence of overt peritonism) where adequate expertise is available.

v Amongst available endovascular techniques, EAT is highly feasible and minimally invasive (with option for
adjunctive therapies such as in-situ thrombolysis, angioplasty and/or stenting).

v' High revascularization rates are achieved with the Penumbra system (> 90%). It enables treatment of both
EAMI and TAMI, also in challenging scenarios.



CONCLUSIONS

v Unfortunately, in-hospital mortality rates remain high, especially due to delayed diagnosis, patients’
comorbidities and disease severity.

v High index of suspicion upon ED presentation, early and accurate imaging assessment (i.e. triple-phase thin-
slice CTA), and close multidisciplinary collaboration with established pathways of care are needed to establish
adequate pathways of care for AMI.

v Ultimately, a perfusion-focused initial approach to AMI and selective bowel resection based on severity of
peritonism and anatomical knowledge by the provider could improve patient outcomes and reduce mortality.
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