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Why do we care about them?

Failure of ”aneurysm repair”

Risk of aneurysm sac expansion
• Causing more sinister type IA endoleak or

• Stent migration resulting in

• Eventual *rupture*



ENGAGE Registry (1090 Medtronic patients)

Dijkstra, M. L. et al (2020). Incidence, natural course, and outcome of type II endoleaks in infrarenal endovascular aneurysm
repair based on the ENGAGE registry data. Journal of vascular surgery, 71(3), 780–789.
https://doi.org/10.1016/j.jvs.2019.04.486



Diameter increase

No ELIsolated T2ELTime (years)

2.4%4.8%1

2.5%7.1%2 

2.7%14.6%3

3.5%18.3%4

3.2%21.9%5



Type 2  Type 1

• 22 (10% of T2EL) patients
• Diagnosed median 1205 days after EVAR
• 4 (2% of T2EL) patients ruptured

• Freedom from aneurysm rupture at 5 years
• 99.5% in T2EL group
• 80.2% in T2EL  T1 group



Why not just treat them when we 
see them?



Single Belgian centre experience

• 95% technical success rate based on angiography at time of 
procedure

• But 27% radiological success rate based on surveillance imaging
• Persistent T2EL

Vandenbulcke, R., Houthoofd, S., Laenen, A., Buyck, P. J., Mufty, H., Fourneau, I., & Maleux, G. (2023). Embolization therapy
for type 2 endoleaks after endovascular aortic aneurysm repair: imaging-based predictive factors and clinical outcomes on
long-term follow-up. Diagnostic and interventional radiology (Ankara, Turkey), 29(2), 331–341.



What’s the problem?

• Cost
• Time
• Efficacy of intervention
• Burden of multiple interventions
• Risk with each intervention



What if we embolize them 
prophylactically?





Study characteristics
Months f/u# Embo’dIndicationDesignAuthor, year

1920Any patent > 2 mmSingle centre retroGould, 2001

2414Patent IMA & LA > 1.5Single centre retroParry, 2002

630Patent IMASingle centre retroAxelrod, 2004

1265Patent IMASingle centre retroMuthu, 2007

4040Patent IMAMulti centre retroNevala, 2010

32108Patent IMA (on angio)Single centre retroWard, 2013

3033Any patent > 2.5Single centre retroBurbelko, 2014

131Patent IMASingle centre retroMuller-Willie, 2014

0.2524Any patent > 2Single centre retroAoki, 2017

15143Patient IMASingle centre retroFukuda, 2017

658Any patent > 2Single centre retroHiraoka, 2017

--15Any patent > 2Single centre retroLojik, 2017

2412Patent IMASingle centre retroManunga, 2017



Reduced incidence of sac enlargement



Reduced incidence of T2EL



Randomized controlled trials



Multi-centre RCT in Japan (CLARIFY IMA)

• >50 mm AAA or rapid sac enlargement of >5 mm in 6 months
• IMA >2.5 mm
• Favourable neck

• >15 mm length
• <28 mm diameter
• Angulation <60o

• Total 138 patients

Ichihashi, S.,& CLARIFY IMA Investigators (2025). Editor's Choice - Multicentre Randomised Controlled Trial to Evaluate the
Efficacy of Pre-emptive Inferior Mesenteric Artery Embolisation during Endovascular Aortic Aneurysm Repair on Aneurysm Sac
Change. European journal of vascular and endovascular surgery : the official journal of the European Society for Vascular
Surgery, 70(2), 219–226. https://doi.org/10.1016/j.ejvs.2025.04.028



ControlPre-embolized

----Diameter Δ (mm)Post-op

46%38%T2EL

-0.8 (+/- 2.7)-1.0 (+/- 2.9)Diameter Δ (mm)12 months

47%45%T2EL

-1.7 (+/- 6.7)-2.3 (+/- 7.4)Diameter Δ (mm)24 months

44%49%T2EL

No statistically significant difference across 
any outcome



Single-centre RCT in Japan for higher risk 
patients
• Patent IMA with:

• IMA >3 mm or
• Lumbar arteries >2 mm or
• Aortoiliac aneurysm

• 98 total patients in protocol (46 embo, 52 control)
• 5 years of follow-up

Takeuchi, Y., et al. (2024). Five-year follow-up of randomized clinical trial for pre-emptive inferior mesenteric artery embolization
during endovascular aneurysm repair. Journal of vascular surgery, 80(3), 693–701.e3. https://doi.org/10.1016/j.jvs.2024.04.058



ControlPre-embolized5 year outcomes

-0.42 +/- 13.0-5.1 +/- 10.2Diameter Δ (mm)

54%24%T2EL

65Reintervention #



Sac enlargement > 5 mm



Sac enlargement >10 mm



Major reinterventions

Embolized group
• 1 Type 1A open repair
• 1 Type 1A (chimney)
• 1 Type 1B
• 1 limb occlusion
• 1 renal stenosis

Control
• 1 T2EL with enlargement & rupture
• 1 Type 1B
• 2 x Type 3
• 1 limb occlusion
• 1 renal stenosis



Summary of Takeuchi (2024) Trial

Pre-op IMA embolization in higher risk patients leads to:
• Less T2EL in 5 years
• Lower rate of sac enlargement > 10 mm in 5 years

But no difference in the the rate of major aneurysm related 
complications in 5 years



How did we get here?





How did we get here?

• Expansion (> 8 mm) occurred more often in patients with T2EL
• Expansion in 25% of patients with late conversion
• Late conversion patients had 54% stent migration

“For migration and aneurysm expansion, an independent 
association with late conversion was observed”



How did we get here?

26 late conversions in a cohort of

3595 patients
(0.7%)



17 099 Patients from 2006 to 2015 in Japan
4757 (29%) with T2EL 12 142 (71%) without

Seike, Y, et al. & Japanese Committee for Stentgraft Management (JACSM)* (2022). Nationwide Analysis of Persistent Type II
Endoleak and Late Outcomes of Endovascular Abdominal Aortic Aneurysm Repair in Japan: A Propensity-Matched
Analysis. Circulation, 145(14), 1056–1066. https://doi.org/10.1161/CIRCULATIONAHA.121.056581



17 099 Patients from 2006 to 2015 in Japan
4757 (29%) with T2EL 12 142 (71%) without

Seike, Y, et al. & Japanese Committee for Stentgraft Management (JACSM)* (2022). Nationwide Analysis of Persistent Type II
Endoleak and Late Outcomes of Endovascular Abdominal Aortic Aneurysm Repair in Japan: A Propensity-Matched
Analysis. Circulation, 145(14), 1056–1066. https://doi.org/10.1161/CIRCULATIONAHA.121.056581

52 (1%) with AAA-related mortality
38 (0.8%) with AAA rupture

21 (0.2%) with AAA-related mortality
13 (0.1%) with AAA rupture



17 099 Patients from 2006 to 2015 in Japan
4757 (29%) with T2EL 12 142 (71%) without

Seike, Y, et al. & Japanese Committee for Stentgraft Management (JACSM)* (2022). Nationwide Analysis of Persistent Type II
Endoleak and Late Outcomes of Endovascular Abdominal Aortic Aneurysm Repair in Japan: A Propensity-Matched
Analysis. Circulation, 145(14), 1056–1066. https://doi.org/10.1161/CIRCULATIONAHA.121.056581

52 (1%) with AAA-related mortality
38 (0.8%) with AAA rupture

21 (0.2%) with AAA-related mortality
13 (0.1%) with AAA rupture

“Freedom from all-cause mortality showed no 
significant difference between the groups”



Netherlands (’07 to ‘12) – 2018 patients

Mulay, S., & ODYSSEUS study group (2021). Type 2 Endoleak With or Without Intervention and Survival After Endovascular
Aneurysm Repair. European journal of vascular and endovascular surgery : the official journal of the European Society for
Vascular Surgery, 61(5), 779–786. https://doi.org/10.1016/j.ejvs.2021.01.017



Closing thoughts
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Thank you!


