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SVS Guidelines

• Symptoms:   Asymptomatic -> Rupture

• Size:
– Rate of growth: >1cm/yr.

– Size consensus:  5.5 cm men

5 cm women

>4 cm select

J Vasc Surg 2018;67:2-77



Treatment Options

• Traditional open surgical repair

• Endovascular stent graft repair



Regional Open Repair Results

J Vasc Surg 2016;63:1195 - 200

• VSGNE regional quality initiative (2003-2011)

• 14 Hospitals / 79 Surgeons

• Mean = 3.9±1.6/yr.



Outcomes



Historic Operative Mortality

1 - 2% in referral-based reports

5 - 7% in population-based series



Endovascular Repair - EVAR

In the early 1990s, 
Volodos in the Ukraine and 
Parodi, Palmaz, and 
Barone in Argentina
introduced a less invasive 
endovascular method for 
AAA repair 



Level I EVAR Results

• Significant reduction in operative 

morbidity and mortality

• Early benefits with trade-off for routine 

long term follow up

Straight forward procedure



EVAR - Trends

J Vasc Surg 2009;49:543-51

J Vasc Surg 2009;50:722-9

2001 2003 2006

Open 61% 48% 28%

EVAR 39% 52% 72%



EVAR – Intermediate Failures

DREAM Trial

13% ~ 2yrs.

NEJM 2005;352:2398-405

EVAR I Trial

~40% ~ 8yrs.

NEJM 2010



Late Failures

Lancet 2016;38:2366-74



Late Failures - Medicare

NEJM 2015; 373:328 - 338

Follow up 2008 NEJM cohort

•80,000  Propensity matched patients

•2001-2004

•Long-term survival analyses



Late Failures - Medicare

NEJM 2015; 373:328 - 338

Rupture risk increases over time 

in patients treated with EVAR



FDA Warning Letter

Endovascular Graft Systems: Letter to 

Health Care Providers - Type III Endoleaks 

Associated with Use – 9/28/2017

•Report any of the following to MedWatch, the FDA Safety 

Information and Adverse Event Reporting Program Online 

Voluntary Reporting Form:

• early or late device-related adverse events–including Type 

IIIa and IIIb endoleaks–associated with the use of 

endovascular graft systems in EVAR;

• device-related adverse events that occur as a result of a 

secondary intervention to treat Type III endoleaks.

www.fda.gov



Causes of Failures

Endoleaks

– Type I and III 

need repair

– Type II most 

common - ?benign?



Causes of Failures

Component problems

– Separation

– Fabric porosity

– Material failure



EVAR - Anatomic Requirements

• Proximal neck angulation > 60°

- 70% complication rate

• Optimal neck length

- Ideal > 1.5cm (longer better)

• Neck quality

- No thrombus

- Eccentric calcium

- Normal aorta

Strict IFU requirements for each device



Causes of Failures

Neck Failure

• Neck degeneration

- Outward remodeling

- Large diameter grafts likely 

treating diseased vessel

• Device migration / disruption



IFU Violations 

Of 10,228 EVAR Patients, Only 

42% Met 15mm Infrarenal Neck 

Length Criteria

Short Infrarenal Neck Length is an 

Independent Predictor of Type IA 

Endoleak

Circulation 2011; 123:2848-2855)



Diverse Morphologies

Median Neck Length

Men = 16mm

Women = 12mm

Median Neck Length < 15mm

Men & Women = 40%



Clinical Decision Making

• Given failure (ARM) of EVAR, how 

should we decide on how best to treat 

patients → OPEN vs. EVAR?



Decision making - Etiology

• Degenerative (>90%)



• Endoleak risk:

- Increases with patent lumbar pairs

- IMA patency

- ? Anti-coagulation

• Ideal neck anatomy:

- Longer better

- Avoid angulation

- Larger diameter = abnormal aorta

Decision Making - Anatomy



• Young patients with prolonged life expectancy are 

more likely to suffer ARM with EVAR

• ESRD poor survival

• Age >80 lower survival

• Advanced cardiac / pulmonary disease

Decision Making - Survival



ACE Trial

J Vasc Surg 2011; 53:1167 - 73

• Prospective Randomized

• High volume centers

• Low and moderate risk patients

• 316 patients -->  3 yrs. follow up

• Open repair as safe as EVAR at 30 days

• 3 yr. results favor Open repair



• Risk stratification tools should be used to 

guide clinical decision making

Decision Making - Risks



Eslami NSQIP Model

J Vasc Surg 2017;65:65-75

• NSQIP 2005-2011

• 1(76% EVAR / 24% Open)

• 18917 procedures 

• All elective procedures

• Mortality 1.7%

• Age > 70

• Female gender

• Functional dependence

• COPD

• MI

• Vascular disease

• Weight loss

• Creatinine >1.5, >2.0

• Hct > 30



Eslami NSQIP Model

J Vasc Surg 2017;65:65-75



VSGNE / VQI Model

J Vasc Surg 2018;67:143-50

• VSGNE 2003 – 2012

4431 pts. / 1.4% mortality

• VQI 2010 – 2015 

16989 / 0.9% mortality



VSGNE / VQI Model

J Vasc Surg 2018;67:143-50



Final thoughts

• We are over treating with EVAR

• Risk stratification tools should be used to 

guide clinical decision making



Final Thoughts

• Low / Moderate risk patients - considered open 

repair at high volume centers

- Especially true for young patients given long 

term ARM with EVAR

• EVAR patients have increased long term risk:

- Careful monitoring of patients is essential



Thank You!!

Aortic Center

1-844-RxAorta
www.columbiasurgery.org/aortic
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