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Abdominal Aortic Aneurysm

▪ Epidemiology*

▪ 16,000 deaths annually in U.S. 

▪ 13th leading cause of death in U.S.

▪ 10th leading cause of death in men >55

*Dartmouth Atlas of Health Care, 2009.



Natural History

• Expansion followed by rupture

– 0.2-0.4 cm per year expected*

*UK Small Aneurysm, Lancet 1998; ADAM, NEJM, 2002.



Open Repair

• Direct exposure

– Transabdominal, 

retroperitoneal

• Proximal and distal 

control

• Prosthetic graft sutured 

to normal artery



Results of Open Repair

Effective and Durable
• 5-10% mortality in population-based 

studies

• 15-30% significant morbidity

• Recovery 2-3 months

• High risk patients often denied 

repair

BUT...



AAA Operative Mortality

J Endovasc Surg 1997;4:232

5.4% in >22,000 pts with non-ruptured AAA
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In the United States, >80% of 

infrarenal elective repairs of 

AAA are performed utilizing 

EVAR*

*Lederle et al, NEJM, 2012.



*Schanzer et al, JAHA, 2011. *Schanzer et al, NEJM, 2021.



*Schanzer et al, NEJM, 2021.



DREAM trial EVAR trial I

EVAR Open EVAR Open

Mean operative time 

(min)

135 151 182 205

Mean estimated blood loss 

(mL)

394 1654 n/r n/r

Mean blood products 

transfused 

0.09 units 0.44 units 164 mL 896 mL

Mean length of intensive 

care unit stay (days)

0.67 3 0.7 2.4

Mean overall length of 

stay (days)

6 13 10.3 15.7

Perioperative mortality 

(%)

1.2 4.6 1.7 4.7

DREAM Trial: NEJM, October, 2004 EVAR Trial: Lancet, September 2004 

EVAR versus Open RCTs





“…similar rates 

of survival…”

“…increased 

rates of 

reintervention…”





“…equivalent long-term 

survival...increased 

complications, increased 

reinterventions…”



“…beyond 8 years of follow-up 

open-repair had a significantly 

lower

mortality..increased aneurysm-

related mortality in the EVAR 

group after 8 years was mainly 

attributable to secondary 

aneurysm sac rupture.…”





“…similar rates of 

survival…”

“…our results also indicate that late rupture 

remains a concern and that endovascular repair 

does not yet offer a long-term advantage over open 

repair…”





“…substantial early 

survival advantage that 

gradually decreased

over time…”

“…late rupture was 

significantly higher after 

endovascular repair

than after open repair…”



Fundamental Difference

• Open: 

– Can effectively deal with any AAA 

morphology

• Endovascular:  

– Favorable anatomy is essential





Background

Anatomic criteria: 

Ideal

*Schanzer et al, Circulation, 2011.

The DREAM: 

Paris on a 

Summer Night



Background

Anatomic Criteria:
deviations from ideal 

= ↑↑↑ chances for failure

*Schanzer et al, Circulation, 2011.

The REALITY: 

Worcester on a 

Summer Night





Goals:

To analyze a large, multicenter, 

prospectively acquired dataset, 

representative of “real world”
EVAR practice, containing 

extensive baseline and 

postoperative anatomic 

imaging data. 
Schanzer et al, Circulation, 2011.



Instructions for Use (IFU)

Guidant 

Ancure

Medtronic 

AneuRX

Gore 

Excluder

Cook 

Zenith

Gore Excluder 

Low 

Permeability

Endologix 

Powerlink

Cook 

Zenith 

Enlarged 

Neck

Medtronic 

Talent

Endologix 

Enlarged 

Neck

Gore 

Excluder 

Enlarged 

Neck

Year of Release 1999 1999 2002 2003 2004 2004 2006 2008 2009 2009

Neck Diameter (mm) 18-26 18-25 19-26 18-28 19-26 18-26 18-32 18-32 18-32 19-29

Neck Length (mm) ≥15 ≥10* ≥15 ≥15 ≥15 ≥15 ≥15 ≥10 ≥15 ≥15

Neck Angle (degrees) NS ≤45 ≤60 ≤45 ≤60 ≤60 ≤60 ≤60 ≤60 ≤60 

Iliac Fixation Length (mm)≥20 NS ≥10 ≥15 ≥10 ≥15 ≥15 ≥15 ≥15 ≥10

Iliac Diameter (mm) <13.5 NS 10 to 18.5 10 to 20 10 to 18.5 8 to 18 10 to 20 8 to 22 10 to 23 10 to 18.5

*changed to ≥15 mm in 2003 IFU revision; NS, not specified 

Does compliance with IFU 

predict outcomes?

Schanzer et al, Circulation, 2011.



“…31% of patients treated outside the 

most liberal Instructions For Use 

(IFU) parameters.”



“5-year post-EVAR rate of sac 

enlargement was 41%.”



Baseline aortic anatomy is a 

key determinant of EVAR 

appropriateness and long 

term clinical success.



EVAR in 2004

Aortic neck angle 90 degrees

Rupture 2/10/2012



EVAR in 2007

Aortic neck 38 mm

Rupture 2/11/2012



EVAR in 2007

Aortic neck  32 mm

Highly angulated

Rupture 12/26/2012



39,996 EVAR patients. 

“Aneurysm rupture occurred in 

5.4% of patients after EVAR….”





Goals:

To evaluate the rate of 

compliance with imaging 

follow-up post EVAR and 

to identify factors 

associated with being lost 

to imaging follow-up. 



Research Design and Methods

▪ Data Sources

▪ Linked data through 2010 from Medicare 
Inpatient, Outpatient, and Carrier files, to 
identify all abdominal imaging studies that 
may have been performed for EVAR follow-
up.

▪ N=19,962



50% lost to imaging follow-up by 5 years



Imaging Follow-Up Compliance

Only 37% of those alive 6-8 years post EVAR

had an imaging study in last 2 years



Compliance with imaging 

follow-up recommendations 

after EVAR in the United 

States is well below the 

recommended rate.



Lesson from the Past: 

Open Repair Has a Role, but it is Second line Treatment
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Lesson from the Past: 

Open Repair Has a Role, but it is Second Line Treatment



Thank You.


