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Objective - EVAR Background Objective - Shape Memory Polymer Plugs
« EVAR is increasingly preferred for infrarenal abdominal aortic aneurysm (AAA) + Novel method: sac embolization with shape memory polymer (SMP)
« EVAR shows improved short-term outcomes compared to open repair + SMP plugs made of porous, bioabsorbable polyurethane scaffold
« Increased need for post-operative surveillance and interventions « Designed to induce thrombosis and promote cellular infiltration
« Endoleaks and sac growth remain significant concerns « Encourages tissue ingrowth within aneurysm sac
« Need for improved intra-operative prevention of endoleak « Potential reduction of endoleak and subsequent interventions
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Objective - Significance of Study

« Early feasibility studies reported promising outcomes

« This study: First real-world, global, multicenter experience
« Aim: Evaluate sac volume regression with SMP plugs

« Understand factors affecting success and sac regression

« Compare standard EVAR with EVAR plus prophylactic sac
management (EVAR-PSM)




11/19/25

1 —
Methods - Study Design

OBJECTIVE )
« Retrospective multicenter*, two-arm analysis
« Comparison of EVAR-PSM vs. standard EVAR
METHODS
« Primary outcome: Sac volume regression
RESULTS .

Data collected from 97 total patients

« Analysis conducted between 2019 and 2022
CONCLUSIONS
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Methods - Patient Cohorts Methods - Data Analysis
« Control vs. Treatment Patients « Evaluated sac regression vs. thrombus burden and patent accessory vessels
Overall X
Cohort « EVAR-PSM:
— One group drawn from prospective AAA « CTA scans utilized for sac volume measurements
shape trial
— One group of retrospectively collected real-
‘ EVAR-PSM U Control group world data + EVAR-PSM specific: Assessed aneurysm packing density and plug placement
« Control: Patients with standard EVAR
— Retrospectively selected from Cleveland + Measurements at baseline (30 days) and one-year follow-up

Clinic Database

Prospective:
‘ (AAA-SHAPE ‘ Real-world — Filtered for patients matching same . .
| trials) | inclusion criteria as for SHAPE-EVAR « Statistical analysis: Regression models, Chi-squared tests
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Definitions OBJECTIVE

« Distance: Measured distance from each accessory vessel to implant, whether SMM or aortic
stent graft

METHODS
« Pack Density: (Total Volume of Shape Memory Plugs)/(Sac Volume — Stent Graft Volume)

« Thrombus Burden: (Volume of Thrombus)/(Stent Graft Volume) RESULTS

« Volume Change and Diameter Change measured at one year follow-up

CONCLUSIONS
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Demographics

97 total patients analyzed
EVAR-PSM: 56 patients,
Control: 41 patients with standard EVAR

97 Total
Patients

N [f—
Control group:
EVAR-PSM: 56 41 patients
patients ‘ treated with
{] standard EVAR

Average Age: 72 years old

— (73 Control vs. 71 Treatment)
19 Female, 67 Male

Brospecivez 3] el wonid. 28 — 9/41 Female Control vs. 10/56 Treatment
patients (AAA- patients (US
SHAPE trials) and Europe)
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Demographics

Age (years) 727183 750£7.3 02
Hypertension 98% 7% 0.011
Female 26% 1% 02
Diabetes 2% 31% 08
Hyperlipidemia 78% 71% 06
corD 12% 25% 02
cAD 44% 36% 05
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Operative Characteristics

_
0.0 73:42

Distance (mm) <0.001
Thrombus burden 03202 04202 0.057
Volume (1 yr) 14052525 14102377 09
Diameter change 35257 56248 0057
Regression 210% s1% 700 0.009
Regression 25% 5% 84% 0.005

Treatment group had better regression outcomes
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IMPEDE Treatment Subgroup Analysis

Variable <10% (N=121) 210% (N=441) _

Distance (mm) 11822572 6012254 0.005
Thrombus burden 0.40£0.16 038+0.17 08
Packing density 1342062 1284045 08
Preop thrombus vol 61.67224.00 68.91243.60 05
Preop max diameter  56.93 2 5.87 60.14 2 4.40 0s

Distance is the clearest distinguishing feature determining sac regression in IMPEDE patients
Preop sac metrics are similar.
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Multivariate Analysis of Sac Regression > 10%

_ . -

Thrombus burden 737 031-200 02
IMPEDE group 413 1.53-12.0 0.005
Total preop vessels 074 0.38-1.38 04

Treatment effect remains strong even after adjustment
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Subgroup Multivariate: IMPEDE Patients

S _“_

Thrombus burden 0.20 0-52.4 06
Packing density 0.17 0.02-1.37 0.10
Distance 054 0.30-0.77 <0.001
Distance is the dominant mechanistic predictor of regression —~
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Limitations

 Retrospective, multicenter design introduces heterogeneity.
— Baseline cohort differences may confound results despite adjustment.
— Missing or inconsistent imaging reduces analytic power.
— Operator-dependent SMP placement limits causal inference.
— Despite these limitations, regression outcomes consistently favored SMP.
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Mechanistic and Procedural Insights

« Distance from SMP deployment to feeding vessels was a major predictor of sac
regression.

— Shorter distance (=6 cm vs =12 cm) strongly correlated with 210% regression.

— Packing density did not correlate with improved regression and may reflect selection bias.
— Precise plug placement may be more important than total SMP volume.

— SMP properties support enhanced thrombosis and sac remodeling.
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Overall Conclusions

+ SMP use during EVAR was independently associated with higher rates of aneurysm sac
regression.

— Volume and diameter metrics showed consistent improvement in the treatment group at one year.
— Baseline thrombus burden was similar between groups.
— This study expands the evidence base using a larger, real-world cohort with direct EVAR controls.
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Conclusion - Future Directions

« Need for larger, prospective randomized studies
« Further analysis of long-term outcomes and re-intervention rates

« Optimization of plug design, plug quantity and placement techniques
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