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DEBATE?
3x-4x FEVAR is the Way to go 
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Lay-Out

• Sensible Arguments

• Practical Examples

• Scientific Evidence



Is there a Debate?

• We owe our patients the best possible 
treatment but also a durable treatment

– Not a choice….

– Far too many patients with long-term unsuitable
necks treated with standard EVAR

• Extension of disease

• A Man has to do what a Man has to do……  



Key Issues

• Aortic Neck Dilatation (AND) after EVAR?

• Stability of suprarenal Aorta?

• M&M after 3-4xFEVAR higher than 2xFEVAR?

• Difficulty of repair of failed 2x-3xFEVAR



Case 1: Failed 2xFEVAR

F372



Partial opening of graft…





Case 2: 4xFEVAR

• 61 YO Male 

• AAA 65mm

– EVAR 4 yrs ago



Plan

• 4x FEVAR

– Easy CT and SMA

– Adequate sealing zone

– Proximal extension still 
possible



Case 3: 4xFEVAR 
(without stenting the celiac artery)

• 69 YO Male 

• Juxtarenal AAA 58mm 

– Ulcer supraceliac Aorta   

• Comorbidity

– CAD

– COPD



Preoperative CTA



Plan

• 4x FEVAR

– Adequate sealing zone

– Unstented Celiac trunk



CTA 3 yrs Postop



Case 4: 3xFEVAR

• 65 YO Male 

• Juxtarenal AAA

– Dmax: 53 mm

– Saccular

• Co-morbidity

– CAD

– PAD

01.03.1952



Proximal Neck  

→ Proximal neck length: 0 or 40 mm?

?

?



Plan

• 3x FEVAR



3x FEVAR



3x FEVAR



3x FEVAR



Postop CTA



Case 5: 3xFEVAR
(wrong choice)

• 71 YO Male 

• 2011

– Juxtarenal AAA
• Dmax: 54 mm

• Co-morbidity

– CAD

01.01.1940



Proximal Neck  

→ Proximal neck length: 4-5mm, conical



Problem: Dilated Thoracic Aorta  

→ Dmax above Celiac trunk: 36-37mm…



Plan

• 3x FEVAR

36-37mm



3x FEVAR



Postop CTA  

36mm



CTA @ 1 year

39 mm



CTA @ 2 years

41mm



CTA @ 4 years

44 mm



CTA @ 6 years

45 mm



Treatment Plan

• Redo F/BEVAR

– 1x ↓ Branch for CA

– 3x Fenestrations



AND after EVAR

Kouvelos et a, J Endovasc Ther 2017

Meta-analysis

 Inclusion criteria

1. To report AND after EVAR

2. To include at least 5 patients

3. To provided data on AND 

quantification



AND after EVAR

Kouvelos et a, J Endovasc Ther 2017

 26 articles

published between 1998 

and 2015 

9721 patients



Incidence of AND

12 studies – 8550 pts

24.6% of the patients 

(95% CI 18.6% to 31.8%)



Clinical Outcome during FU

7 studies – 1759 pts

endoleak type I, migration, reintervention

26% 2%



• Suprarenal aorta does not seem to dilate 
significantly over time (5 studies)

• Differences in stiffness, thickness between 
suprarenal and infrarenal aorta

• Fenestrated EVAR has shown low rates of 
migration and type I endoleak, although AND 
following fenestrated EVAR has not been 
investigated adequately.

Suprarenal AND?

Verhoeven et al. Eur J Vasc Endovasc Surg. 2016;51:775–781

Kouvelos et al. J Endovasc Ther 2016 



• Standard (2x) FEVAR

vs

• Complex (3x-4x) FEVAR



Stent-graft Design

• Standard (2x) FEVAR

– N=202 (48.8%)

• Complex (3x-4x) FEVAR

– N=212 (51.2%)



Evolution of Stent-graft Design
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↑ Use of Complex FEVAR over the years…



Evolution of Sealing Zone
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↑ Sealing zone length over the years…



Technical Success

Overall: N=403/414 (97.3%)

• Standard (2x) FEVAR

– N=198/202 (98%)

• Complex (3x-4x) FEVAR      

– N=205/212 (96.7%) 

(P=0.6, NS)         



30-Day Mortality

Overall: N=2/414 (0.5%)

• Standard (2x) FEVAR

– N=1/202 (0.5%)

• Complex (3x-4x) FEVAR      

– N=1/212 (0.5%) 

(P=1.0, NS)         



Major Complications

Overall: N=43/414 (10.4%)

• Standard (2x) FEVAR

– N=19/202 (9.4%)

• Complex (3x-4x) FEVAR      

– N=24/212 (11.3%) 

(P=0.63, NS)         



Estimated Survival

• Standard (2x) FEVAR

– 95 ± 1.7% at 1 year

– 83.4 ± 3.6% at 3 years

• Complex (3x-4x) FEVAR

– 94 ± 2.4% at 1 year

– 89.4 ± 3.5% at 3 years

P=0.96, NS



Freedom from Reintervention

• Standard (2x) FEVAR

– 97.9 ± 1.2% at 1 year

– 90.5 ± 3.1% at 3 years

• Complex (3x-4x) FEVAR

– 95.4 ± 2.0% at 1 year

– 90.1 ± 4.2% at 3 years

P=0.5, NS



Target Vessel Patency

• Standard (2x) FEVAR

– 99.2 ± 0.4% at 1 year

– 98.6 ± 0.6% at 3 years

• Complex (3x-4x) FEVAR

– 98.7 ± 0.6% at 1 year

– 98.0 ± 0.9% at 3 years

P=0.48, NS



Take Home Message

• Standard EVAR only in good neck anatomy

• 3xFEVAR has replaced 2xFEVAR

• In dilated thoracic aorta/bulging of suprarenal aorta
in sagital view: 4x FEVAR

• GOAL

– more durable results

– easier repair in case of extension of disease…. 


