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Goal of EVAR: Prevent Aneurysm Rupture
Proximal Sealing and Fixation

PRE 1 Mo 1 Mo

1 Mo

3.5 yrs.

3.5 yrs.



Definition 

• Infrarenal neck = « segment of the aorta from the most caudal 
main renal artery to the onset of the aneurysm »

• Categorize = « to put people or things into groups with same 
features »

• Properly= « in a manner suitable for the occasion or purpose »



Standardized Assessment of 
Proximal Aortic Neck

Accurate Measurement

• Dedicated workstations

• Central lumen line

• REAL Neck

• By Implanter

• Planning

• Oversizing

• C-arm angulation
Eur J Vasc Endovasc Surg 2013; 46(4): 418-23



IFU

Proximal Neck 

• Length

• Angulation

• Composition calcification, trombus

• Shape

• Diameter
400 million cycles

37.8%
alive

at 10 years

F Verzini et al J Vasc Surg 2017; 65: 319-29



ESVS guidelines

Device specific IFU 
Infrarenal fixation: diameter <32 mm, length >15 mm, <60°

angulation 
Suprarenal fixation … when the morphologic features of 
the proximal neck are unfavorable... 

SVS guidelines

Eur J Vasc Endovasc Surg 2011; 41: S1-58

J Vasc Surg 2018;  67(1): 2-77



• Chaikof J Vasc Surg 2002; 35(5): 1061-6 • Schanzer Circulation 2011; 123(24): 2848-55

Infrarenal 
Neck

Absent 
= 0

Mild= 
1

Moderate 
= 2

Severe 
= 3

Conserv IFU Liberal IFU 
Outside 

liberal IFU

Length 
(mm) 

>25 15-25 10-15 <10
>15

57.8%
10-15
17.8%

<10
24.4%

Diameter 
(mm) 

<24 24-26 26-28 >28
<28

91.4%
28-32
6.6%

>32
2.2%

Angulation ° >150°
135-
150°

120-135° <120°
<45

72.7%
45-60
19.6%

>60
7.7%

Composition <25% 25-50% >50% -

Based on ” best current opinion” …

Hostile Neck?

Hostile Neck?
Multicentre observational study …



I. Neck length >15 ,10-15 or 4-10???

• N= 3499
• Suprarenal fixation: Talent or Zenith

JEVT 2006; 13: 640-8

>15 mm

11-15 mm

Freedom from type IA endoleak



60 patients - ASA III-IV

70%  5 yrs. survival 

• Neck length: mean 8.4 mm SD 1.6

• Neck diameter: mean 23.5 mm SD 3
J Vasc Surg 2016; 64: 563-70



• Need for OR or advanced 
endovascular techniques

• Strict surveillance

• Disease progression…

• Time will tell!!! 

Vortec Aortic banding CH-EVAR

F-EVAR B-EVAR Nellix

MLS EndoAnchors Ovation



Keep in mind!!!
• Sealing zone is shorter than neck length

• Technical Accuracy:

– Adequate imaging for precise placement

– Fabric is classically placed 2-3mm below lowest 
renal artery

– Angulated necks: get rid of parallax to avoid loss of 
sealing zone

– Planning and Rehearsal
Acceptable (score 1 or 2)
- Partial renal artery coverage <= 2 mm OR
- <= 2-4 mm distal to the renal artery orifice
Unacceptable (score 3 or 4) 

AH Kim et al. J Vasc Surg 2016; 64(1): 251-8



α: between flow axis 

and infrarenal neck

β: between infrarenal neck 

and aneurysm body



Angulation <60°

Sealing

Migration

FixationApposition

10228 patients post-EVAR



+ Late type IA endoleak and Migration

J Vasc Surg 2016; 63: 596-602
JEVT 2017; 24; 411-7



III.Neck Composition: Calcification/Trombus

• Inhibits fixation?

• Promotes migration? 

• Definition?: Threshold >2 (3) mm 
thick – circumference >25% (50%) in 
at least 3 consecutive slices

J Vasc Surg 2012; 56: 36-44



IV. Neck Shape: Conical necks

• Definition ? Gradual neck dilatation >2 (3) mm first 10 mm

• Negatively influences fixation and sealing -> migration



• N= 156 EVAR neck <15 mm 

• Endurant

• Mean FU 41 Months

• Primary outcome: Type IA endoleak 
5.8%

• Intraop - 4 ( 2 cuff, 1 palmaz, 1 coiling)

• 1 month: 3 (2 cuff)

• 2 years: 2 (2 palmaz)

- Multiple regression and cox regression: 
conical neck (>2 mm) (P<0.012)

J Vasc Surg 2017; 66: 1686-95



V. Neck Diameter – Large >32 or >28 mm?

2013

2016



• 427 patients – N=74 neck ≥ 30 mm

• Neck-related AE at 4 yrs.: 25% vs. 5%

• Type 1a endoleak: 9.5% vs. 2.8%

• Neck-related secondary 
interventions: 9.5 vs 3.7%

J Vasc Surg 2017; 65(6): 1608-16



82% of patients had one or more endoleaks

Type 1 (40), Type 2 (30), Type 3 (22), Type 5 (6)

30 Day mortality – 17%

1 year 
N (%)

1-5 years
N (%)

>5 years
N (%)

Type I endoleak 11 (38) 19 (35) 8 (36)

Initial seal 7 5 1

Migration 3 4 1

Disease progression 1 10 6J Vasc Surg 2014; 59: 886-93



Neck Dilatation

• Definition AND >2, >2.5, >3 mm 
increase

• Measurement – 1, 2, 3, 4 points 

• Time intervals? T0 – T1 vs. TFU

• FU 15 Mo – 9 Yrs. 

• 24.6% AND 

• Predisponing factors? 

• 1991 – Sept 2015

• N= 26 studies

• N= 9721 pts., 71.8 yrs.

• AND vs. no AND: 26% vs. 2% 
clinical events



7 studies

1559 pts: 845 FNA, 714 HNA

Definition HNA varied

Aneurysm-related mortality at 1 yr: 
9 times higher

Type IA endoleak at 1 yr:  
4.5 times higher

J Vasc Surg 2013; 57: 527-38



16 studies

8920 FNA – 3039 HNA

J Endovasc Ther 2013; 20: 623-37



Hostile Neck = 
Length <15 mm, Angulation>60° and Diameter >28 mm

Outcome N Hostile Neck Favorable Neck Odds Ratio P

30d Mortality 5 771 (1.4%) 1224 (1.5%) 0.86 (0.38, 1.95) 0.72

Late aneurysm related 
mortality

2 421 (6.7%) 696 (0.9%) 8.82 (0.05, 1,428) 0.40

Primary Technical 
Success

2 259 (93.8%) 440 (97.5%) 0.41 (0.18, 0.93) 0.03

Intraoperative adjuncts 2 209 (21.1%) 176 (9.7%) 2.43 ( 1.31; 4.54) <0.01

Sac Expansion 3 408 (8.1%) 529 (10.2%) 0.86 (0.53, 1,39) 0.55

30d Migration 2 421 (2.1%) 696 (2.3%) 0.95 (0.42, 2.19) 0.91

Aortic rupture 2 421 (2.6%) 696 (0.9%) 3.16 (1.16, 8.63) 0.02

Secondary intervention 5 771 (11.9%) 1224 (9.8%) 1.16 (0.83, 1.62) 0.39

Early Type I 3 149 (12.1%) 529 (0.9%) 2.28 (0.76, 6.82) 0.14

Late Type I 3 408 (9.6%) 529 (4.9%) 1.92 (1.14, 3.23) 0.01



J Am Coll Surg 2016;
222: 579-89

Outside IFU 
N = 275/526

N %

Neck angle >60° 49 18

Neck length < 10 mm 35 13

Neck diameter >31 mm 16 6

Neck Calcium ≥ 50% 51 19

Neck Trombus ≥ 50% 135 49

Reverse taper 133 48



Conclusions

- Categorization infrarenal aortic neck already EXISTS!!!
- Standardized definitions, measurement and reporting outcomes
- Add aortic curvature?

- High Quality and Validated Large Registries !!!

- Individual decision making – focus on a landing zone within 
“normal” morphological aorta = “THE” treatment goal!!!!


