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Association of Aneurysm Sac Behavior with 
Long-Term Survival Following EVAR

• Even stable sacs associated with 
lower survival

• Sac behavior associated with new 
endoleaks, reintervention, and long-term 
mortality. 

• Association between sac behavior and 
long-term mortality persisted in patients 
without endoleaks

All patients (n=14,827) undergoing EVAR the Vascular Quality 
Initiative (VQI), 2003 - 2017

O’Donnell et al.

10 YR5 YR

78%87%Regression

69%86%Stable

61%79%Expanded

• 1 year:
• Expansion 25%
• Stable 35%
• Regression 40%

Aug 2019



● VQI EVAR database query 2003 - 2018 linked to Medicare long-term claims
● N = 31,185 (52% had 1 year imaging: n=16,102)

Feb 2024
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● VQI EVAR database query 2003 - 2018 linked to Medicare long-term claims
● N = 31,185 (52% had 1 year imaging: n=16,102)

Survival Freedom from Reintervention Freedom from Late Rupture

• Both sac stability and sac expansion at 1 year are independently associated 

with worse clinical outcomes compared to sac regression.

• The magnitude of sac regression or expansion showed a dose-dependent 

association with reintervention-free and rupture-free survival.



• Reduced Type II endoleaks
• Reduced post-implant syndrome
• EVAS versus VQI control: 3-year survival
• 93% versus 88%

Why is there so much interest in Type II?

Feb 2020



Options for Sac Management

EVAS - Endovascular 
Aneurysm Sealing

Sac Embolization Side-branch 
Embolization



•Single-center, randomized trial
•High-risk for Type II endoleak

•Patent IMA
•IMA > 3mm
•Lumbar arteries > 2 mm
•AI aneurysm

•IMA embolized @ time of EVAR

Sept 2024



5-year RCT for IMA embolization
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5-year RCT for IMA embolization

• Significant difference in sac shrinkage > 5mm (54.2% vs 33.6%)
• Significant difference in the presence of T2EL (28.3% versus 54.7%)
• Freedom from T2EL related sac enlargement (> 10 mm) was similar

Sept 2024



● 24 Center in Europe
● 138 patients randomized  to IMA embolization for  (>2.5 mm)

● Treatment: IMA embo + EVAR - 70
● Control: EVAR - 681-Year Outcomes

Pre-emptive IMA embolisation did not significantly 
impact the change in aneurysm sac volume, T2EL or 
re-intervention rates compared with controls at 24 

month follow-up.

Apr 2025



•Analysis between January 2019 and May 2022
•17 studies identified
•Technical success 81.6% for embolization
•424 patients

•2.4% of patients reported abdominal pain - resolved with medical mgmt
•1 death related to embolization

June 2023



• 16 studies
• T2EL 19.7% versus 37.4%

Favors embolization

June 2023

Incidence of Type II Endoleaks



• 10 Studies
• Mean f/u 21.9 months
• Sac enlargement (>5 mm)

4.3% versus 6.8%

Favors Embolization

June 2023

Incidence of Sac Enlargement



• 12 Studies
• Mean f/u 24.1 months
• Re-intervention
• 1.2% versus 11.2%

Favors Embolization

June 2023

Incidence of ReIntervention for T2EL



• 94 patients randomized to 
embolization/control

• High risk for Type II
• IMA > 3mm
• 3 pairs of lumbars
• 2 pairs + acc renal or median sacral

• Rates of endoleak during follow-up
• Re-intervention for Type II EL
• Volume/Diameter changes

Feb 2021

Reduced EL at 1,6 and 12 months



A significantly faster 
aneurysm volume shrinkage 
was observed at one and 
two years following surgery.

Feb 2021



Impact on Survival?

Will we shift patients from the expansion or 
stable curve to the regression line by 

preemptive embolization…..

Will they have better survival?

Pre-emptive 
embolization



% Patients with 
Sac Diameter Regression

• Prospective Safety and Early Feasibility Study
• 5 Centers (NZ, NL)
• 35 Patients, Infrarenal AAA
• 100% Technical Success
• No Procedure/Device-Related Major Adverse Events
• Nearly 2x More Patients with Sac Regression at 2y*

58% 59%

41%
32%

SMART
EVAR 1y

SMART
EVAR 2y

Standard
EVAR 1y

Standard
EVAR 2y

AAA-SHAPE Early Feasibility Study: Durable Clinical Results through 2 Years

*AAA-SHAPE EFS compared to a standard EVAR control group select from Cleveland Clinic Commercial usage from 2014 to 2019 that 
meet AAA-SHAPE EFS inclusion/exclusion criteria.  This consisted of 26 Gore, 9 Cook, 4 Terumo, and 2 Medtronic grafts.

1y: Holden A, et al. J Vasc Surg. 2024 Jan 5:S0741-5214
2Y: Holden A. Presented at Charing Cross Symposium, April 2025, London, UK



Randomized Controlled Pivotal Trial
180 total subjects, 2:1 
Up to 50 sites (39 in US; 11 in EU/NZ)

Stent Grafts: Gore, Medtronic, Cook, Terumo

Primary Efficacy Endpoint

% patients with ≥10% sac volume reduction at 1y and 
no AAA-related intervention through 1y
5y follow-up: clinical, imaging, health economics

EVAR plus
IMPEDE-FX RapidFill

120 patients
vs

Standard 
EVAR

60 patients

~70% 
enrolled

Elective, infrarenal AAA, 
Thrombus <50%, 

Max Lumen Dia ≥40 mm



•Pre-emptive embolization may be warranted in a subgroup
•enhance sac shrinkage
•volume reduction
•potentially reduce re-intervention rates

•However, whether this translates into improved survival remains 
to be proven

Conclusions


