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• Neck diameter >28 mm

• Neck length < 10 mm

• Suprarenal angulation > 60°

• Infrarenal angulation > 60 - 90°

• Neck thrombus > 50% of circumference

• Neck calcification > 50% of circumference

• Neck conicity (increase 10%/20% compared to baseline)
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Well known ugly neck parameters 



EVIDENCE??
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Well known ugly neck parameters 



International multicenter registry: 1263 patients, 30 countries, 79 sites

Study sponsor:

ENGAGE Registry



ENGAGE Registry – Sub-Analysis
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Initial Implant

ENGAGE Registry – Sub-Analysis

Neck Length Neck Angulation Neck Ca2+/Thrombus

10-<15 

mm
≥15 mm

P-

value

>60 -

≤75°
≤60°

P-

value
>20% ≤20%

P-

value

Successful 
Delivery and 
Deployment

100%
(123/123)

99.4%
(1093/11

00)

0.38 100% 
(0/74)

99.5% 
(1095/110

1)

0.53 98.4% 
(187/190)

99.6% 
(1048/1052)

0.04

Type I 
Endoleak 
(uncorrected)

0%
(0/123)

1.3%
(14/1094)

0.21 1.4% 
(1/74)

1.0 %
(11/1096)

0.77 2.1% 
(4/188)

1.0% 
(10/1048)

0.16

Early technical success impacted by Ca2+/thrombus, not impacted by 
neck length and angulation



ENGAGE Registry – Sub-Analysis

At 4-Year Follow-Up

Neck Length Neck Angulation Neck Ca2+/Thrombus

10-<15 

mm

≥15 

mm

P-

value

>60 -

≤75°
≤60°

P-

value
>20% ≤20%

P-

value

Type I 
Endoleak

3.6%
(2/55)

1.6% 
(9/576)

0.26 0.0%
(0/26)

1.9% 
(11/582)

0.48 2.3%
(2/86)

1.8% 
(10/554)

0.74

Type IA 
Endoleak

1.8%
(1/55)

0.5%
(3/576)

0.25 0.0%
(0/26)

0.7%
(4/582)

0.67 0.0%
(0/86)

0.9% 
(5/554)

0.38

Type 1 EL and Type 1A EL at 4 year not impacted by challenging neck anatomy



ENGAGE Registry – Sub-Analysis

Through 4-Year Follow-Up

Neck Length Neck Angulation Neck Ca2+/Thrombus

10-<15 

mm

≥15 

mm

P-

value

>60 -

≤75°
≤60°

P-

value
>20% ≤20%

P-

value

2nd

Endovascular 
Procedure

9.4%
(11/117)

11.0%
(118/107

6)

0.61 8.3%
(6/72)

10.6%
(114/1074)

0.54 11.4%
(21/185)

11.0%
(113/1025

)

0.90

2nd

Endovascular 
Procedure to 
Correct Type 
I/III Endoleak

4.3% 
(5/117)

3.3%
(36/1076)

0.60 2.8%
(2/72)

3.3%
(35/1074)

0.82 4.3%
(8/185)

3.6%
(37/1025)

0.64

Secondary endovascular procedures overall and to correct Type I/III EL 
are not impacted by challenging neck anatomy









88.6°
88.8
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12 mm

~

83 m-1
27 mm

~

37 m-1

Angulation vs curvature



Clinical proof

• Case-control study

• 143 elective EVAR patients

• 64 Intraoperative type IA endoleaks (ANCHOR) vs. 79 control 

patients

• Core lab analysis of preoperative CT-scans (Syntactx, New York)

2016;63:596-602



• Curvature over 6 

segments

• Other potential 

predictors:
• Angulation

• Tortuosity

• Neck length

• Neck diameter

• Calcification

• Thrombus

• Max aneurysm diameter

• Logistic regression

Methods



Variable

Median (IQR)

P valueControls (n = 79) Endoleak (n = 64)

Diameter at lowest renal artery (mm) 25.6 (5.4) 26.3 (4.8) .233

Neck length (mm) 23.2 (18.2) 26.3 (4.8) .014a

Maximum aneurysm sac diameter (mm) 54.3 (17.0) 55.7 (9.6) .611

Suprarenal angulation (°) 14.0 (14.0) 15.0 (12.0) .277

Infrarenal angulation (°) 25.0 (21.0) 26.0 (23.0) .824

Infrarenal angulation to bifurcation (°) 35.0 (20.0) 35.5 (20.8) .873

Neck tortuosity index (-) 1.05 (0.06) 1.05 (0.06) .710

Neck thrombus thickness (mm) 0.0 (0.0) 0.0 (0.0) .153

Neck thrombus circumference (°) 0.0 (0.0) 0.0 (0.0) .346

Neck calcification thickness (mm) 0.0 (2.0) 1.6 (2.4) .044 a

Neck calcification circumference (°) 0.0 (35.0) 14.9 (48.7) .029 a

Curvature (m-1)

Suprarenal aortic neck 15.1 (8.8) 18.4 (13.7) .115

Juxtarenal aortic neck 20.7 (14.4) 25.9 (16.8) .001 a

Infrarenal aortic neck 27.6 (15.8) 27.4 (20.1) .028 a

Aortic neck 24.2 (16.6) 27.3 (15.8) .017 a

Aneurysm sac 21.6 (10.1) 26.2 (11.4) .000 a

Terminal aorta 22.5 (19.2) 35.3 (21.9) .000 a
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Maximum aneurysm sac diameter (mm) 54.3 (17.0) 55.7 (9.6) .611
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Curvature (m-1)

Suprarenal aortic neck 15.1 (8.8) 18.4 (13.7) .115
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Aneurysm sac 21.6 (10.1) 26.2 (11.4) .000 a

Terminal aorta 22.5 (19.2) 35.3 (21.9) .000 a

Predictors for acute type IA endoleak



Variable

Median (IQR)

P valueControls (n = 79) Endoleak (n = 64)

Diameter at lowest renal artery (mm) 25.6 (5.4) 26.3 (4.8) .233

Neck length (mm) 23.2 (18.2) 26.3 (4.8) .014a
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Suprarenal angulation (°) 14.0 (14.0) 15.0 (12.0) .277
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Juxtarenal aortic neck 20.7 (14.4) 25.9 (16.8) .001 a

Infrarenal aortic neck 27.6 (15.8) 27.4 (20.1) .028 a
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Variable

Median (IQR)

P valueControls (n = 79) Endoleak (n = 64)

Diameter at lowest renal artery (mm) 25.6 (5.4) 26.3 (4.8) .233

Neck length (mm) 23.2 (18.2) 26.3 (4.8) .014a

Maximum aneurysm sac diameter (mm) 54.3 (17.0) 55.7 (9.6) .611

Suprarenal angulation (°) 14.0 (14.0) 15.0 (12.0) .277

Infrarenal angulation (°) 25.0 (21.0) 26.0 (23.0) .824

Infrarenal angulation to bifurcation (°) 35.0 (20.0) 35.5 (20.8) .873

Neck tortuosity index (-) 1.05 (0.06) 1.05 (0.06) .710

Neck thrombus thickness (mm) 0.0 (0.0) 0.0 (0.0) .153

Neck thrombus circumference (°) 0.0 (0.0) 0.0 (0.0) .346

Neck calcification thickness (mm) 0.0 (2.0) 1.6 (2.4) .044 a

Neck calcification circumference (°) 0.0 (35.0) 14.9 (48.7) .029 a

Curvature (m-1)

Suprarenal aortic neck 15.1 (8.8) 18.4 (13.7) .115

Juxtarenal aortic neck 20.7 (14.4) 25.9 (16.8) .001 a

Infrarenal aortic neck 27.6 (15.8) 27.4 (20.1) .028 a

Aortic neck 24.2 (16.6) 27.3 (15.8) .017 a

Aneurysm sac 21.6 (10.1) 26.2 (11.4) .000 a

Terminal aorta 22.5 (19.2) 35.3 (21.9) .000 a

No predictors for acute type IA endoleak













• Neck diameter >28 mm  >30 mm

• Neck length < 10 mm  yes 

• Suprarenal angulation > 60°

• Infrarenal angulation > 60 - 90°  only combined with length <10 mm

• Thrombus > 50% circumference no

• Calcium > 50% circumference  no

• Neck conicity  yes

• Curvature

23

Wich hostile neck parameters may impair successful

standard EVAR outcome



ANCHOR REGISTRY: REAL-WORLD USE/ OUTCOMES OF 

THE  HELI-FX ENDOANCHOR SYSTEM – 2012- CURRENT

US Principal 

Investigator

William Jordan, MD

Emory University, Atlanta, GA, USA

EU Principal 

Investigator

Jean Paul de Vries, MD, PhD

St. Antonius Hospital, The Netherlands

Registry Design
Prospective, observational, 

international, multi-center, dual-arm

Treatment Arms
“Primary” – Up to 1000 pts

“Revision” – Up to 1000 pts

Duration 5 Years

Follow-up
Per Standard of Care at each center & 

discretion of Investigator

Current Enrollment
604 patients as of 15 June 2016, 

40 US Sites, 17 European Sites



ANCHOR REGISTRY: 3 years data

Mean follow-up 599 + 419 days

109 patients available for analysis at 3 years.

Patient survival 83.4% 

Freedom from reintervention 73.7% (type II endoleak, PAD, type IA endoleak)

Freedom from neck-related reintervention 92.9%
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Advantages of EndoAnchors?

Infrarenal neck diameter >30 mm.

Not in undersized endograft



• Endurant endograft with additional EndoAnchors (CE-approved)
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Advantage of EndoAnchors?

Infrarenal neck length 4-10 mm.



Infrarenal Diameter:  

25.7 mm

Infrarenal Angulation:  

20.6°

Neck Length:  

6.86 mm ( 4.06-9.97 mm)

Aneurysm Diameter: 

57.7 mm

Avg Neck Calcium Thickness:  

1.31 mm
Avg Neck Thrombus 

Thickness:  0.85 mm

Clinical Evaluation
ANCHOR Registry Short Neck Cohort

Baseline Anatomical Characteristics* – Core Lab

Anchor 
Registry 
Patients

Primary Revision

Endurant
Stent Graft

Other 
Brands

70 Patients with Short Necks 
(<10 mm down to 4 mm) 

*  Mean Core Lab measurements

Endurant and EndoAnchors in short necks (4-10 mm).



17.1% symptomatic 

patients 

2.9% ruptured  cases 

Mean Age: 71 Years

Male: 73%

Female: 27%
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Median Core Lab measurements based on 70 pts with baseline CTs
1. PMA P100021/S063:  IFU Clinical Summary
2. CSR 

ASA Classification

ASA III/IV

HTN

Tobacco

Hyperlipidemia

CVD

Endurant and EndoAnchors in short necks (4-10 mm).



SOURCE: Heli-FX CSR, 90 Day Update

Reasons for EndoAnchor placement (site-reported)

Endurant and EndoAnchors in short necks (4-10 mm).



Procedure 

Duration (min)

148

Time for

EndoAnchor 

implant (min)

17

Fluoro time 

(min)

35

Number of 

EndoAnchor 

implants

5.5

*Average figures
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PMA P100021/S063:  IFU Clinical Summary

Endurant and EndoAnchors in short necks (4-10 mm).



PROMISING 1-YEAR OUTCOMES

1.9%
(1/53)

Type Ia Endoleak

1.6%
(1/64)

Type Ia-Related Secondary 
Procedure

4.7%
(3/64)

Secondary Procedure

0%
(0/64)

Conversion to OSR

0% 
(0/64)

Rupture

PMA P100021/S063:   IFU Clinical Summary

Endurant and EndoAnchors in short necks (4-10 mm).
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Advantage of EndoAnchors?

Neck conicity
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Advantage of EndoAnchors?

Angulation
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Advantage of EndoAnchors?

Thrombus and calcium
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Advantage of EndoAnchors?

Thrombus and calcium



• Neck diameter >28 mm  >30 mm No

• Neck length < 10 mm  yes yes

• Suprarenal angulation > 60°

• Infrarenal angulation > 60 - 90°  length <10 mm yes

• Thrombus > 50% circumference no ?

• Calcium > 50% circumference  no ?

• Neck conicity  yes yes

37

Wich ugly neck parameters impair successful EVAR 
outcome, can EndoAnchors increase success?

Ugly necks EndoAnchors


