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M/66, S/P CABG: 

EVAR with Endurant & Rt IIA embolization (2010-10-26)

5.2 x 5.4 cm

2010-09-15 2011-11-23 2019-01-19

5.2 x 5.6 cm

2021-02-24

2021.03.24 
Stent-graft reinforcement 
at Rt iliac limb

2022-09-21

5.6 x 6.2 cm 6.3 x 7.1 cm5.2 x 5.4 cm

#5842569



• 1st reintervention: 2019-10-16 Additional 
stent graft at Lt limb

• AAA diameter increase with Type Ia endoleak
• 2nd reintervention: 2021-04-27 

Aortic cuff at proximal main body
Rt CIA-EIA (extension) with Rt IIA
embolization

• 2022-09-19 CT:
Further increase in AAA diameter 
--> 90mm.

#5583124

M/75, 

EVAR with Excluder (2016-10-11)

2016-09-10 2016-10-13 2019-10-14

6.8 x 5.8 cm 3rd reintervention is needed!



EVAR-1: 15-years Follow-up

Patel R, Lancet 2016; 388: 2366

Total mortality

Aneurysm-related mortality



Any reintervention Life-threatening reintervention

Life-threatening reintervention

beyond 2 yrs after EVAR

Life-threatening reintervention

beyond 5 yrs after EVAR

Survival free
from 

reintervention

Patel R, Lancet 2016; 388: 2366

Life-threatening reintervention:

- Conversion to open repair

- Reinterventions d/t graft infections

- Stent-graft extension



Antoniou GA, Eur J Vasc Endovasc Surg 2020;59:385

All cause mortality Aneurysm-related mortality



Verhagen H, presented at: Charing Cross 2023



Verhagen H, presented at: Charing Cross 2023



Verhagen H, presented at: Charing Cross 2023



Verhagen H, presented at: Charing Cross 2023



Verhagen H, presented at: Charing Cross 2023



Verhagen H, presented at: Charing Cross 2023



Verhagen H, presented at: Charing Cross 2023



Verhagen H, presented at: Charing Cross 2023



Verhagen H, presented at: Charing Cross 2023



Sac Regression
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Sac Decrease Sac Stable Sac Increase

• 85.7% of patients had stable or decreasing sacs at 
8 years

• Stable sacs may transition to increasing sacs with 
longer follow up

• Sustained 66% sac regression rate after 3 yrs

17

Key points: 

• Endurant continues to 

deliver sac regression 

in all comer patients 

through 8Y

• Sac “stability” is not 

sufficient – the goal is 

sac regression

1 Bӧckler D, Li C, Dansey K, et al. Sac regression is associated with lower all-cause mortality after contemporary endovascular aneurysm repair – a 
new paradigm for success. Presentation presented online at: ESVS 34th Annual Meeting. October 6, 2020.
2. Teijink et al., Eur J Vasc Endovasc Surg. 2019;58(2):175-181  



EVAR-1 RCT vs ENGAGE Registry EVAR Outcomes 

Study enrollment:

EVAR-1: 1999 ~ 2004

ENGAGE: 2009 ~ 2011

Böckler D, J Cardiovasc Surg 2020;61:604

Aneurysm-related Mortality

EVAR-1 devices:

51% Zenith,

33% Talent,

7% Excluder,

4% AneuRx, 

2% Quantum 

or Teramed



US Medicare data: Open Repair vs EVAR

Yei K, JAMA Network Open 2022;5:e2212081

Total 32,760 patients

(2003~2018)

PSM

EVAR n=2852

Open n=2852

p =0.02

p =0.03

p <0.01



US Medicare data: Open Repair vs EVAR

Early phase (2009-2013) 

vs.

Recent phase (2014-2018) 

All-cause mortality Rupture

Aneurysm-related reinterventions

Yei K, JAMA Network Open 2022;5:e2212081



Impact of IFU adherence on the Outcomes after EVAR

De Guerre L, J Vasc Surg 2022;76:690

Vascular Quality Initiative Registry, N = 5,448  

22.1% neck characteristics outside of the IFU

84.0% vs 86.7%; log-rank P < .001



Impact of Hostile Neck Components 
on Clinical Outcomes

De Guerre L, J Vasc Surg 2022;76:690



Proximal Aortic Neck Dilatation after EVAR

≥5 mm≥2.5 mm

Chatzelas DA, J Endovasc Ther 2023

Aortic neck dilatation



Study Design

• Primary endpoint: graft-related adverse events (GRAEs)*

AAA patients treated with EVAR in two Korean centers

between August 1997 and March 2021

(n = 833)  

Excluded (n = 287)

- Ruptured AAA

- Isolated iliac aneurysm

- Lost follow-up,

- No post-discharge imaging follow-up.

*defined as a composite of the presence of type 1 or 3 endoleak, reintervention (included open conversion), aneurysm 

sac enlargement, aneurysm-related mortality, rupture, stent-graft migration, and stent thrombotic occlusion 

EVAR within IFU

(n = 259)

EVAR outside IFU

(n = 287)

• Severance Hospital, Yonsei University, Seoul

• Gil Medical Center, Gachon University, Incheon

Lee J, Ko YG, Kang WC, J Endovasc Ther. 2024 Feb



Baseline Clinical and Anatomical Characteristics

Lee J, Ko YG, Kang WC, J Endovasc Ther. 2024 Feb



Comparison of Outcomes between within and 
outside IFU

Graft-related adverse events Type 1 or 3 endoleak

(Median follow-up duration ~ 50 months)

Lee J, Ko YG, Kang WC, J Endovasc Ther. 2024 Feb



Outcomes between within and outside IFU

Reintervention Aneurysm-related mortality Sac enlargement

(Median follow-up duration ~ 50 months)

Lee J, Ko YG, Kang WC, J Endovasc Ther. 2024 Feb

Within IFU

Outside IFU



Age-Matched and Sex-Matched Cox Proportional Hazards 
Regression Analysis in Primary Endpoint Component

Lee J, Ko YG, Kang WC, J Endovasc Ther. 2024 Feb



Open Conversion after EVAR vs. Primary Open Repair

Elsayed N, J Vasc Surg 2022



Varkevisser RR, 

J Vasc Surg 2022;76:899

Society of Vascular Surgery 

Vascular Quality Initiative 

(VQI) clinical registry

Survival after EVAR according to Age Groups

p=0.026

p=0.004

p=0.428

N = 48,074



Take Home Messages

• Recent studies demonstrated that aneurysm-related mortality (ARM) during 
long-term follow-up is higher with EVAR than open repair despite reduced 30-
day mortality and perioperative morbidity after endovascular repair.

• Current generation EVAR devices appear to have improved clinical outcomes 
compared to old-generation devices

• However, non-adherence to IFU was associated with increased incidence of  
reinterventions and ARM after EVAR.

• Thus, EVAR should be primarily indicated for patients within IFU over 65 years 
and patients at high surgical risk. 

• Open repair should be considered for younger patients (below 65 years) and 
patients outside IFU as first-line therapy.

• Regular surveillance after EVAR is important to detect early unfavorable 
adverse changes of aneurysm sac and implants after EVAR.  
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