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Take Home Message

(similar to: “Endoleak is achilles heel of EVAR”):

Infrarenal neck is key driver of long-term success



“My favorite meeting” (Frank Lederle, 2016)



The early 2000’s





Dutch Randomized Endovascular Aneurysm Management-Trial1

Government-sponsored, RCT

Multicenter: 26 Dutch and 4 Belgian medical centers

Inclusion between 2000-2003

351 patients included

Compared outcomes after elective open (n=178) & 
elective endovascular aneurysm repair (n=173) for 
infrarenal abdominal aortic aneurysms

M Prinssen, ELG Verhoeven, J Buth, PWM Cuypers, MRHM van Sambeek, R Balm, E  Buskens, DE 
Grobbee, JD Blankensteijn, DREAM Trial Group. A Randomized Trial Comparing Conventional 
and Endovascular Repair of Abdominal Aortic Aneurysms. N Engl J Med 2004; 351:1607-18



Overall Survival



Hypothesis 

• Preoperative infrarenal aortic neck 
predicts long-term:
–Overall patient survival
–Neck dilatation
–Neck related reinterventions



N=33

As of 20-6-2022



Well, I guess 
we’re the control 

group



Op

OPEN EVAR



Methods - Imaging

• All patients had CTA by trial protocol
– pre, 30D, 3M, 6M, 12M, 18M, 24M in both trial arms

• Retrospectively, all additional abdominal CT’s beyond 2 years
– on indication thereafter (mostly EVAR) up to 15 years
– high rate of abdominal CT over time (unrelated)

• Aneurysm Severity Grading (ASG) score Infrarenal Neck
– pre-randomization CTA
– prospectively recorded on DREAM-trial CRF



Chaikof EL, Fillinger MF, Matsumura JS, Rutherford RB, White GH, Blankensteijn JD, et al. Identifying and grading 
factors that modify the outcome of endovascular aortic aneurysm repair. Journal of Vascular Surgery. 
2002;35(5):1061-6. 

Characteristics Absent = 0 Mild = 1 Moderate = 2 Severe = 3

A1. Aortic neck length > 25 mm > 15 < 25 mm > 10 < 15 mm < 10 mm

A2. Aortic neck diameter < 24 mm > 24 < 26 mm > 26 < 28 mm > 28 mm

A3. Aortic neck angle > 150 < 150 > 135 < 135 > 120 < 120

B1. Calcification or Thrombus < 25% > 25% < 50% > 50% -
A1

A2

A3

Anatomy of Infrarenal Aortic Neck
SVS Aneurysm Severity Grading (ASG) *

*



Patients and CT’s
351 randomized

178 Open / 173 EVAR

6 procedure not started
1 aborted
10 in-hospital death

334 alive @ discharge
156 Open / 169 EVAR 

275 FU analyzed
137 Open / 138 EVAR 

145 CTA > 5yrs
54 Open / 91 EVAR 

59 lost to CT follow-up
      < 5 yrs

130 lost to CT follow-up
        > 5 yrs



Endpoints
• Cumulative overall survival

– Follow-up 10.2 years (5.0-12.5 years) 
– Survival Completeness of FU: 98.4%

• Aortic neck dilatation
– Growth rate (mm/year )
– Cumulative rate free from growth >15% preop

• Aortic neck-related reinterventions
*N=20: all after EVAR, none after Open Repair



Patient Survival



Cumulative overall survival (by ASG-neck score)

*P-values: Cox regression analysis adjusted for gender, age, smoking, cardiac, and renal function 



*P-values: Cox regression analysis adjusted for gender, age, smoking, cardiac, and renal function 

Cumulative overall survival (by procedure)



Info graphic #1



Neck Dilatation



Results - Long-term dilatation in mm/yr
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Open repair  0.51 mm/yr

EVAR  0.65 mm/yr

p=0.012 * linear mixed-effect models for repeated measures with variable time intervals 



Results - freedom from neck-dilatation (>15%)

Numbers at. Risk
Open:        137                   90                    76                    57                 46                37                    31             15
EVAR:       138                   83                    68                    36                 25                    18                    12               2

P=0.001 *logrank

Open repair 45.6%

EVAR 25.1%



Years of follow-up
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Results - Long-term dilatation in mm/yr

Years after randomization
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Favorable (ASG<5) 0.51mm/yr

Unfavorable (ASG≥5): 1.58mm/yr

P<0.001* linear mixed-effect models for repeated measures with variable time intervals 



Results - freedom from neck-dilatation (>15%)

Unfavorable (ASG≥5)

Favorable (ASG<5)

P=0.008 *logrank
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+10yr



Neck Reinterventions



EVAR 171

Aortic neck-related 
2nd intervention

9
(6.4%)

11
(37%)

ASG-neck score
141

(82%)
30

(18%)

<5 ≥5

Aortic neck-related 
2nd intervention

20
(12%)

LR+ = 4.4 (2.5-7.8)LR- = 0.5 (0.3-0.8)



Freedom from neck-related reinterventions *
by ASG-neck score

P<0.001

* Cox regression analysis adjusted for gender, age, smoking, cardiac, and renal function 
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Conclusions

Up to 12 years after aneurysm repair,
Infrarenal Aortic Neck is strong predictor of 
• Overall patient survival
• Neck dilatation and loss of potential seal
• Neck related reinterventions
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