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Treatment Options for AAATreatment Options for AAA

• Observation 
– high risk patients
– Small AneurysmsSmall Aneurysms

• Open Surgical Repair
• Endovascular Aortic Stent grafting



Presentation of AAAPresentation of AAA

• 70-75% asymptomatic
– 30-50% found on PE
– Incidental finding on XrayIncidental finding on Xray
– Men less than 5.5 cm in diameter 

• Risk of Rupture is 1% per year• Risk of Rupture is 1% per year

• 20-25% symptomatic
– Abdominal pain
– Rupture 50-75% mortalityRupture 50 75% mortality
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After an Initial Screen (Chichester Data)After an Initial Screen (Chichester Data)
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Indications for Intervention of AAAIndications for Intervention of AAA

• European Small Aneurysm Trial and the 
VA C ti T i lVA Cooperative Trial
– Men - 4.0 –5.5 cm asymptomatic 

b iAAA observation
• 0.7 %/yr  risk of rupture with observation

62% i d i f• 62% repair rate due to expansion, onset of 
symptoms

Women– Women 
• Repair AAA > 4.5 in good risk patients  



Conventional AAA repairConventional AAA repair

• Prox. And Distal 
Control

• Open the AAAOpen the AAA 
sack

h b• Attach tube or 
bifurcated aortic 
graft



Complications of AAA repairComplications of AAA repair

i li• 2-4% operative mortality
• Morbidityy

– MI 3-16%
– Renal failure 3-12%Renal failure 3 12%

• Ureteral injury
– GI colonic ischemiaGI colonic ischemia
– Paraplegia

Emboli– Emboli 
– Hemmorhage



OPERATIVE MORBIDITY:  Elective Repair
(Johnston & Scobie Canadian Prospective Study)(Johnston & Scobie -- Canadian Prospective Study)

C di t 15 1%• Cardiac event 15.1%
• MI 5.2%

R i t f il 8 4%• Respiratory failure 8.4%
• Renal failure 6.0%

S k 0 6%• Stroke 0.6%
• Ischemic colitis 0.6%

l d il• Prolonged ileus 11.0%
• Limb ischemia 3.5%
• Amputation 1.2%
• Graft infection 0.6%



Endoluminal Stent GraftingEndoluminal Stent Grafting

Juan Carlos Parodi MD

“I foresee the day when 
patients with aneurysms p y
will be treated under local 
anesthesia in the outpatient 
department”
--1978



First AAA Endograft Implant 1990g p

Parodi JC, Palmaz JC and Barone HD Ann Vasc Surg 1991; 5: 491-499



FDA Approved EVAR DevicesFDA Approved EVAR Devices

Ancure AneuRx Excluder   Zenith   Endologix Talent



EVAR - Profile and Anatomic Coverage of Current 
Devices

Medtronic
AneuRx

Medtronic      
Talent

Gore
Excluder

Cook
Zenith

Endologix
Powerlink

Profile 
(O D ) 21/22Fr 22/23Fr 20/21Fr 21/24Fr 20/22Fr(O.D.)

Anatomic
Coverage

≈50% ≈75% ≈60% ≈75% ≈40%



Endograft Implantation Techniqueg f p q

Establish Vascular Access



Aortic EndograftsAortic Endografts
Current LimitationsCurrent Limitations

Proximal neck diameters
18-32 mm  (Talent—34 mm, Zenith—36 mm)

P i l k l th ( d i f l tt h t)Proximal neck lengths (supra and infra renal attachment)
5-15 mm

Iliac artery size for delivery
6-9 mm

Iliac artery attachment site diameter
8-20 mm diameter8 20 mm diameter

Angle of neck to aneurysm <60°



Complications of Endovascular AAA repairComplications of Endovascular AAA repair

• E d l k i l• Endoleak:   proximal
• distal
•• AAA sac branches
• graft, hook, component
• Iliac and aortic dissection and rupture
• Migration
• Endograft limb thrombosis and modular 

component seperation
• P l i d l t it i h i• Pelvic and lower extremity ischemia 

(microembolication)



Endoleak ClassificationsEndoleak Classifications

Type I Type II

Type I: Attachment seal failure

Type II: Collateral Branch Flow Type I Type IIType II: Collateral Branch Flow

Type III: Fabric defect or
modular disconnect

T IV F b i i Type IV Type IIIType IV: Fabric porosity

White G et al J Endovas Surg 1998; 5: 305-309



Long Term Outcomes from AAA RepairLong Term Outcomes from AAA Repair

May et al, JVS 2001; 33: s21-s26 



Open Versus Endovascular Repair of Infrarenal
Abdominal Aortic AneurysmsAbdominal Aortic Aneurysms



EVAR Trial 1
National Health Service

Research & Developmentp
Health Technology Assessment Programme

Greenhalgh RM et al Lancet 2005; 365: 2179-2186



EVAR-1 Trial
Equipoise for patients fit for open repair

1082 randomisations to Dec 2003

Open repair
n=539

Endovascular repair
n=543

d

n 543

Endpoints :
• all-cause and aneurysm-related mortality
• 30 day post operative mortality• 30-day post operative mortality

Greenhalgh RM et al Lancet 2005; 365: 2179-2186



EVAR 1 - Endografts

272 (51%) Zenith
177 (33%) Talent177 (33%) Talent
35   (7%) Excluder
19   (4%) Aneurx
15 (3%) others15   (3%) others

Second generation devicesSecond generation devices

Greenhalgh RM et al Lancet 2005; 365: 2179-2186



Operative Mortality

CrudeC ude
EVAR Open hazard ratio 

repair [95% CI]

30-day 9/532 25/518 0.35 

(p-value)

y
mortality (1.7%) (4.8%) [0.16-0.77]

p=0.009

In-hospital 10/532 33/518 0.32
mortality (1.9%) (6.4%) [0.16-0.64]

p=0.001

Greenhalgh RM et al Lancet 2005; 365: 2179-2186



All-cause Mortality
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Aneurysm-related Mortality
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0 1 2 3 4

Open repair   539                    484                   314                    195                     88

EVAR            543                    503                   316                    187                     94

Greenhalgh RM et al Lancet 2005; 365: 2179-2186



Time to First Re-intervention
100 Open repair 

(6%)
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25
Cox regression hazard ratio :
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0

Years after randomisationNumber at risk

Open repair       539                 468                   304                189                   88  
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Greenhalgh RM et al Lancet 2005; 365: 2179-2186



EVAR-1 Trial

Greenhalgh RM et al Lancet 2005; 365: 2179-2186



Cost-Benefit Analysis

Cost Differential $6 344 at 4 yearsCost Differential $6,344 at 4 years

Greenhalgh RM et al Lancet 2005; 365: 2179-2186



DREAM Randomized TrialDREAM Randomized Trial

Blankensteijn, J. et al. N Engl J Med 2005; 352:2398-2405



DREAM Randomized TrialDREAM Randomized Trial
Kaplan-Meier Estimates of Event Free Survival among Patients Assigned to Undergo Open or 

Endovascular Aneurysm RepairEndovascular Aneurysm Repair

Blankensteijn, J. et al. N Engl J Med 2005; 352:2398-2405



DREAM Randomized Trial
Causes of Death after Open and Endovascular Repair of Abdominal Aortic Aneurysm

DREAM Randomized Trial

Blankensteijn, J. et al. N Engl J Med 2005; 352:2398-2405



DREAM Randomized Trial
Kaplan-Meier Estimates of Freedom from Reintervention among Patients Assigned to 

Undergo Open or Endovascular Aneurysm Repair

DREAM Randomized Trial
Undergo Open or Endovascular Aneurysm Repair

Blankensteijn, J. et al. N Engl J Med 2005; 352:2398-2405



Randomized Trials Comparing 
Endovascular Repair with Open RepairEndovascular Repair with Open Repair

Lederle, F. A. et. al. Ann Intern Med 2007;146:735-741



OVER Randomized Trial
Outcomes after Open and Endovascular Repair of Abdominal Aortic Aneurysms

OVER Randomized Trial

Lederle FA et al JAMA 2009: 302(14):1535-1542



OVER Randomized Trial
Outcomes after Open and Endovascular Repair of Abdominal Aortic Aneurysms

OVER Randomized Trial

Lederle FA et al JAMA 2009: 302(14):1535-1542



Perioperative Outcomes after 
Endovascular Repair or Open RepairEndovascular Repair or Open Repair

CMS DatabaseCMS Database Death 1.2% vs. 4.8%

Schermerhorn M et al. N Engl J Med 2008; 358: 464-474



Survival with Endovascular Repair vs. Open 
f bd lRepair of Abdominal Aortic Aneurysms

Schermerhorn M et al. N Engl J Med 2008; 358: 464-474



JAMA 2012, 307; 1621-28



ConclusionsConclusions

• Endograft therapy for AAA is here to stay
• Advancing technology will resolve problems:g gy p

• Access
• Attachment reliability
• Endograft durability
• Endoleak repair
• Endograft accommodation to complex anatomy and changing• Endograft accommodation to complex anatomy and changing 

morphology
• Imaging reliability

• Percent of patients untreatable by this approach 
may approach zero in the futurey pp


