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Aneurysm Repair Techniques: An

Overview of Indicators for and Types

of Repair
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• Click to edit Master text styles

– Second level

• Third level
– Fourth level

» Fifth levelAbout 1 million Americans 

190,00 diagnosed per year 

50,000 AAA repairs per year 
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Rupture Risk 
Surgical Risk 

+ Life Expectancy
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WHAT DETERMINES RUPTURE RISK ?
• SIZE (DIAMETER)

• DIAMETER

• DIAMETER

• SMOKING

• Hypertension, COPD

• Rapid expansion over time 

• Saccular,   Female
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Annual Risk of Rupture
• Diameter

– < 4 cm  <1%

– 4 – 4.9  1-2%

– 5 – 5.9 cm  5-15%

– 6 – 6.9 cm  10-25%

– 7 – 7.9  20-40%

– > 8 cm  30-60%

Risk of Rupture
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Outcome following Aneurysm 
Rupture

• Immediate Death 50%

• Emergent Repair 50%

• Operative Mortality 50 -90%

• Overall Mortality 90 %
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Basic Aortic Anatomy 

3.0 cm

3.5 cm

2.5 cm
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AAA Classification

80%
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Definitions and Diagnosis

• Most aneurysms found incidentally

– CT scan/Ultrasound for other indication

– Physical Examination 

• Some familial association

– 15% of patients with AAA have affected relative
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Screening and Evaluation

• Physical Exam
– AAA size, 

– obesity of the patient,

– skill of the examiner,

– focus of the examination
– 29% of AAAs 3 to 3.9 cm

– 50% of AAAs 4 to 4.9 cm 

– 75% of AAAs 5 cm or larger
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SAAAVE ACT 
• Medicare Guidelines:

– Referral for the AAA ultrasound screening from a physician or 
other qualified non-physician practitioner as a result of their 
"Welcome to Medicare" physical exam. 

– He or she has never had an AAA ultrasound screening paid for by 
Medicare. 

– The person with Medicare has at least one of the following risk 
factors:

• man or woman with a family history of abdominal aortic aneurysm 

• a man age 65 to 75 who has smoked at least 100 cigarettes  in his lifetime
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Indications for Repair

• Emergent Repair for ruptured AAA

• Urgent Repair for Symptomatic AAA

• 5.5 cm or greater for elective repair with 
reasonable life expectancy  ( 5 cm females) 

• Rapid growth 
– 5 mm in 6 months or 10 mm 1 year 

• Treatment of an Asymptomatic Aortic Aneurysm is 
indicated when the risk of rupture outweighs the 
risk of operation.

Rupture Risk
Surgical Risk

Life Expectancy
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Indications for Repair

• After size threshold …….....

• Operative Risk

• Life Expectancy
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The Society for Vascular Surgery practice guidelines on the care of 

patients with an abdominal aortic aneurysm

• Elliot L. Chaikof, MD, PhD, Ronald L. Dalman, MD, Mark K. Eskandari, MD, Benjamin M. Jackson, MD, W. Anthony Lee, 
MD, M. Ashraf Mansour, MD, Tara M. Mastracci, MD, Matthew Mell, MD, M. Hassan Murad, MD, MPH, Louis L. 

Nguyen, MD, MBA, MPH, Gustavo S. Oderich, MD, Madhukar S. Patel, MD, MBA, ScM, Marc L. Schermerhorn, MD, 
MPH, Benjamin W. Starnes, MD

• Journal of Vascular Surgery

• Volume 67, Issue 1, Pages 2-77.e2 (January 2018) 
• DOI: 10.1016/j.jvs.2017.10.044

•
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SVS Guidelines

Rupture, Symptoms
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Operative Risk for Elective AAA Repair 

Total = 14 points
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= 8

70 yo female with 6.6 cm AAA

If pt now needs open repair and is 76 yo score goes to 11 

Rupture risk for 6.6 cm AAA 10-25%
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Types of Repair
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CTA 5.5 cm AAA
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EVAR 
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Post Open AAA Repair 
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EVAR – POD 0 

Open Window 
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Surgeon : Post op Open AAA 

MRT Surgeons Lounge 
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Surgeon Post op 

EVAR 
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AneuRx Open Repair

• Blood loss (ml) 641 1596
Blood replaced (units) 0.3 1.6

• ICU time (days) 0.9 2.5

• Ambulate w/o 

assistance (days) 1.5 4.0

• Regular diet (days) 1.4 5.1

• Hospital LOS (days) 3.4 9.4

p<0.05 in all cases

J Vasc Surg 1999; 29:292-

308

1st EVAR Trials in US 1995
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EVAR vs Open Repair
• Wealth of RCT Data

• EVAR 1 – UK 

• OVER – VA 

• DREAM  - NETHERLANDS

• ACE – FRENCH 
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Original Article

Endovascular versus Open Repair of Abdominal 

Aortic Aneurysm

The United Kingdom EVAR Trial Investigators

N Engl J Med

Volume 362(20):1863-1871

May 20, 2010
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Baseline Characteristics of the Patients

The United Kingdom EVAR Trial Investigators. N Engl J 

Med 2010;362:1863-1871
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Deaths from Any Cause and from Aneurysm-Related Causes, According to Time since 

Randomization

The United Kingdom EVAR Trial Investigators. N Engl J 

Med 2010;362:1863-1871
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VA ( OVER)  Clinical Outcomes in the Two Treatment Groups.

Lederle FA et al. N Engl J Med 2012;367:1988-1997
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Kaplan-Meier Estimates for Total Survival and Aneurysm-Related Survival during 8 Years of 

Follow-up

The United Kingdom EVAR Trial Investigators. N Engl J 

Med 2010;362:1863-1871
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Kaplan-Meier Estimates for the Time to the First Graft-Related Complication or Reintervention 

during 8 Years of Follow-up

The United Kingdom EVAR Trial Investigators. N Engl J 

Med 2010;362:1863-1871
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EVAR vs Open 
Summary of RCT’s

• EVAR lower early mortality

• Long term survival no different 

• Significantly higher rate of re-interventions in 
EVAR

• Long term Rupture risk in EVAR mandates life 
long surveillance imaging
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RCT’s 

• Done in academic centers which do large 
volumes of open and Endo 

• Data may not be applicable 
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Unmeasurables 

•Patient preference

•Pain, time out of activities

•Fear

•Current Vascular Training 
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Initial Experience

February 1996 – Endograft case #1 – POD #3
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Summary

• AAA management = Prevention of Rupture 

• Physical Exam 

• Screen for AAA in appropriate pts

Vascular Referral

At Initial Diagnosis

> 4 cm 
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Summary

• Indications for Repair

Ruptured or Symptomatic 

> 5.5 cm in appropriately selected pts

Rupture Risk 
Surgical Risk 

+ Life Expectancy


