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Why was EVAS developed? 

Secondary Interventions following EVAR 



Why was EVAS developed? 

  

Endovascular vs. Open Repair of Abdominal Aortic Aneurysm

n engl j med 362;20 nejm.org may 20, 2010 1869

Discussion

The results over a median follow-up period of  
6 years confirm our previously published midterm 
findings that operative mortality associated with 
endovascular repair of abdominal aortic aneu-
rysm was only a third of that associated with the 
open-repair procedure and that aneurysm-related 
mortality was reduced during the early years af-
ter endovascular repair.11 However, the early ben-
efit was completely lost in the longer term, with 
substantially higher aneurysm-related mortality 
after 4 years in the endovascular-repair group 
than in the open-repair group. We found no sig-
nificant difference in total mortality between the 
two study groups. The rate of graft-related com-
plications after endovascular repair remained 
substantial after 4 years, as did the need for rein-
terventions. Secondary rupture after aneurysm re-
pair was reported only after endovascular repair 
and appeared to explain the long-term increase 
in aneurysm-related mortality. In contrast, open 
repair was very durable but was associated with 
higher operative mortality. These findings have 
implications for the selection of patients for en-
dovascular repair, the choices for patients, sur-
veillance after repair, and cost-effectiveness. The 
results also confirm that careful long-term follow-
up of surgical innovations is essential, as high-
lighted in recent research recommendations.14

After the postoperative period, just under half 
of all deaths were attributed to cardiovascular dis-
ease (including aneurysm), a slightly lower propor-
tion than that reported for the 4-year results,11 
which may reflect improvements in medical thera-
py.15 Just over one quarter of deaths were attrib-
uted to cancer. A total of 20 patients in the en-
dovascular-repair group and 6 patients in the 
open-repair group died from aneurysm-related 
causes after the postoperative period; 2 of the late 
deaths in the open-repair group were from graft 
ruptures in patients who had been assigned to 
open repair but had undergone endovascular re-
pair. In total, 25 secondary aneurysm ruptures 
were reported, and of those 18 (72.0%) were fa-
tal. Therefore, the loss of the aneurysm-related 
survival benefit in the endovascular-repair group 
would appear to be attributable principally to en-
dograft rupture. Many of the patients in whom 
such an event occurred had graft-related compli-
cations that were detected before rupture.

Very few of the patients in our study either did 

not undergo the assigned treatment or were lost 
to follow-up, and there were few missing data. 
Per-protocol analysis yielded results that were very 
similar to those of the intention-to-treat analysis. 
However, this study had some limitations that 
could affect the interpretation of our findings. 
First, although the trial used principally second- 
and third-generation endografts, subsequent itera-
tions of the grafts would now be the more com-
mon choices of device. The long-term durability 
of these later iterations of endografts has not 

Figure 2. Kaplan–Meier Estimates for the Time to the First Graft-Related 
Complication or Reintervention during 8 Years of Follow-up.

The rates of graft-related complications (Panel A) and reinterventions (Panel 
B) were higher among patients in the endovascular-repair group than among 
those in the open-repair group. New complications occurred throughout 
the 8-year follow-up period, contributing to the higher overall costs of the 
endovascular procedure.
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8-year follow-up of EVAR I cohort 

!  Late aneurysm-related mortality 
!  23% reinterventions 
!  Aneurysm-related  re-admissions: 61% of cost-differential versus open 

repair 
R. Greenhalgh et al, NEJM 2010; 362: 1863 



EVAS is NOT another EVAR 

•  Case selection: Other anatomies might be 
more  or less suitable compared with EVAR   
 
•  Case planning: Volume measurements as 

 planning requirement 

•  Surveillance: Different appearance on CT 
and  Duplex compared to EVAR 



Applicability of EVAS 
•  Analysis of 776 patients (75 ± 9 years) 
•  Therapy: 

•  Infrarenal EVAR  94.1% 
•  Open repair  0.8% 
•  FEVAR   3.5% 
•  Conservatively  1.7% 

•  70.1% of all AAA morphologically suitable for Nellix 
•  infrarenal EVAR patients compliant with IFU 

•  Nellix   73.0% 
•  Endurant   68.1%  (P<.04) 
•  Zenith   51.9%  (P<.01) 
•  Excluder   29.3%  (P<.01) 

Karthikesalingam et al. Eur J Vasc Endovasc Surg, 2013 Oct;46(4):440-5. 



Applicability of EVAS 
Instructions for Use: 
!  Aortic neck angulation ≤60° 

!  ≥ 10mm neck length 
!   Aortic Neck Diameter 18-32mm 

!  Aortic flow lumen ≤ 60mm 

!  CIA diameter of 8 to 35mm 

 

Karthikesalingam et al. Eur J Vasc Endovasc Surg, 2013 Oct;46(4):440-5. 



Aneurysms with a conical neck 
Sizing of a conical neck : 
Based on proximal neck diameter: 

  → migration 
Based on distal neck diameter: 

 → Infolding and type 1a 
endoleak 

 
Advantages of Nellix in conical 

neck: 
♦  Less risk of type-1a endoleak  
♦  Less risk of distal migration 
 

 



Aneurysms with a conical neck 

74-year old male patient 
History: TIA, TUR-prostate 
 
Infrarenal aneurysm 59mm 
 
Infrarenal neck reversed-
tapered  
!  19 mm at level renal arteries 
!  24 mm at 10 mm below renal      

 arteries  
!  27 mm at 15 mm below renal  

 arteries 



Aneurysms with a conical neck 

10-170 mm Nellix endoprosthesis right 
side 
10-180 mm Nellix endoprosthesis left 
side 



Aneurysms with a conical neck 

10-170 mm Nellix 
Endoprosthesis  

10-180 mm Nellix 
Endoprosthesis  

60 mL of polymer (190 mm Hg) 

End of the endobag 
in the conical neck 



Aneurysms at risk for type-2 
endoleak 

69-year old male patient 
History: CABG, COPD 
 
 
Infrarenal aneurysm 
!  Diameter 55 mm 
!  Neck length 15 mm 
!  Neck diameter 22-26 
mm 
!  6 patent lumbar arteries 
!  Patent IMA 



Aneurysms at risk for type-2 
endoleak 

2x 10-160 mm Nellix 
Endoprosthesis  

85 mL of polymer (180 mm Hg) 



Short common iliac arteries 

63-year old male patient 
 
 
Infrarenal aneurysm 
!  Diameter 55 mm 
!  Neck length 25 mm 
!  Neck diameter 20 mm 
!  Length common iliac 
artery  18 mm on both 
sides 



Short common iliac arteries 



Calcified aortic neck 



‘Stomach’- shaped aneursysms 

•  Incidence of type-1a endoleak after EVAS is low, 
but they do occur 

•  ‘Stomach’-shaped aneurysms seem to be more at 
risk 

•  More stability with balloons continuously inflated 

 



Juxtarenal aneurysms 

AbuRahma et al; J Vasc Surg 2009; 50(4):738-48 

•  Proximal neck major limitation of EVAR 
•  EVAR devices have been used outside 

IFU, but higher complication rate 
•  Custom-made FEVAR not always 

available and relatively high turn-down 
rate 

•  Issues with off the shelf FEVAR 
devices 

•  Chimney-EVAR used as alternative 



Gutters and compression 

Mestres G,. Eur J Vasc Endovasc Surg 2012; 44: 468-73. 



Chimney-EVAS 

2x N10-160 Nellix 
63 mL Polymer 
Fill pressure 200 mmHg 
6x38mm Advanta V12™  

Case performed outside IFU 



Surveillance 
2 months     6 months     12 months  

•  Appearance of the polymer changes 
during time 

•  The edges of the Endobags become 
more visible 

•  Air is replaced by fluid within the 
Endobags 

 



Surveillance 



Conclusions  

•  EVAS expands endovascular options for 
infrarenal and juxtarenal aneurysm 
treatment 

•  Patients less suitable for EVAR may well 
be treated with EVAS 

•  Take care with ‘stomach’-shaped 
aneurysms 

•  Case selection, planning and surveillance 
require distinct learning curve 
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