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Case

• 86 y.o. female

• 5.6 cm AAA → newly 
diagnosed, asymptomatic

• BMI=18, 150cm, 40.5kg

• No diabetes, cardiac or 
respiratory disease, GFR=45

• Lives independently

• hypertension → single agent 
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Live Poll – How would you manage this?

1. Leave it: wait for growth, or never treat it

2. Recommend EVAR

3. Quantify operative risk, then decide



AAA Repair in the elderly, frail and co-morbid:

1. Frailty and how to assess it

2. AAA repair outcomes in elderly and frail

3. Clinical Practice Guidelines

4. Recommendations for your practice



Does aortic aneurysm repair in the elderly, frail 
and co-morbid prolong life? At what cost?



The Changing AAA Landscape

Demographic Shift: The mean age at AAA repair has increased over 
the last 30 years, with a rising proportion of octogenarians

48,557 AAA repairs in Netherlands: 1995-2023

Considerations with Respect to Elective Abdominal Aortic Aneurysm Repair in Older People. Ann Vasc Surg 2026; 124: 
174–182.



The Changing AAA Landscape

Ontario:
• EVAR repair in octogenarians more 

than tripled from 2003 to 2016, the 
fastest rise of any age group
• Octogenarians are now over 30% of 

elective EVARs

Prevalence of Elective and Ruptured Abdominal Aortic Aneurysm Repairs by Age and Sex From 2003 to 2016 in 
Ontario, Canada. JAMA Network Open.2018;1(7):e185418.
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The Changing AAA Landscape

The Problem: Current guidelines 
(focusing  on AAA diameter) don’t 
address the risk-benefit balance in 
the aged and frail.



Frailty

Reduced physiological reserve, with 
reduced ability to handle stress.

Stress in the frail can lead to rapid 
health deterioration and risk of 
mortality.

-Canadian Frailty Network

Conflation with Age:

Age is a risk factor for frailty
Frailty (not age) is the cause of a poor outcome 



Assessing Frailty

Comparison of Surgeon Assessment to Frailty Measurement in Abdominal Aortic Aneurysm Repair. J Surg Res. 2020 April; 248: 38–44.

Fitness for AAA Repair (n=11,694)

Surgeon Judgement:

“Eyeball Test”



Assessing Frailty

Comparison of Surgeon Assessment to Frailty Measurement in Abdominal Aortic Aneurysm Repair. J Surg Res. 2020 April; 248: 38–44.

Surgeon Judgement:

“Eyeball Test”

Quantitative Scoring Tool:

Risk Analysis Index (RAI)
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Risk Analysis Index (RAI)

Development and Initial Validation of the Risk Analysis Index for Measuring Frailty in Surgical Populations. JAMA Surg. 2017;152(2):175-182.

Surgical frailty assessment using 14 
questions:

1. Age
2. Sex
3. Cancer history
4. CHF
5. COPD
6. Renal failure
7. Recent weight loss
8. Appetite
9. Mobility
10. Assisted living
11. Ability to feed
12. Ability to toilet
13. Ability to bathe
14. Cognitive status



Risk Analysis Index (RAI)

Development and Initial Validation of the Risk Analysis Index for Measuring Frailty in Surgical Populations. JAMA Surg. 2017;152(2):175-182.

RAI Score
>3626-3516-250-15

6.6%1.6%0.9%0.3%30-Day

17.39.03.41.1180-Day

28.316.77.31.8365-Day
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VQI Frailty Index (VQI-FI)

i. Validated from 265,632 cases 
across 7 modules in VQI

ii. Shorter questionnaire: 7 
variables, rather than 14 (RAI)

A Vascular Quality Initiative frailty assessment predicts post discharge mortality in patients undergoing arterial 
reconstruction. J Vasc Surg 2022;76:1325-34.



What does the data tell us?



10,490 AAA repairs in VQI – 2012-2019

• 40% repaired below SVS size criteria
• Among below-threshold repairs, 32% were 

extremely frail
• 2-year mortality → 14.8% aŌer EVAR, 18.9% 

after open repair.

Mortality after aortic repair exceeded the 
risk of rupture for 5.5-cm abdominal aortic 

aneurysms



EVAR in 106,188 octogenarians vs. 208,997 non-octogenarians

Higher Peri-op Risk: >2x increase in 30-day mortality 

Increased Complications: CVA (RR 2.83, vs age<80), cardiac (RR 2.5), pulmonary (RR 1.6), 
renal (OR 1.9)

Poorer Long-term Survival: All-cause mortality = 32% at 3 yrs, 51% at 5 years (RR 2.5, vs 
age <80)



Systematic review: 11 studies, 1,514 patients unfit for any type of AAA repair

Risk of AAA rupture:

5.5 to 6.0 cm: ≈3.5% per year.
6.1 to 7.0 cm: ≈4.1% per year.
> 7.0 cm: ≈6.3% per year.

“The risk of rupturing a large AAA 
was half that of death from any 
other cause” (19% vs 42%, P < .001)



1,231 patients in Ottawa: AAA < 5cm: Age 80+, vs. younger cohort

• Slower Growth: AAAs in age 80+ grow significantly slower than younger pts (<1.5 
mm/yr, vs. ≥1.7mm/y)

• Competing Risks: Older patients were more likely to die from other causes, than 
AAA rupture



(J Vasc Surg 2020;72:1674-80.)

Richmond Virginia VA Hospital 2002-2019

Non-frail (RAI <30)Frail (RAI ≥30)

P = .0221%43%Postoperative 
Complications

P = .022.3 days3.9 daysHospital Stay

P < .00184 months60 monthsAverage Survival



Kyushu University Hospital: n=306 EVAR (n=30 frail or extremely frail)

i. Frail patients were more likely to have 
EVAR outside IFU

ii. Frail were more likely to need post-EVAR 
reintervention

iii. Reintervention was predictive of early 
mortality



EVAR-2 Trial (n=404 “unfit” for OSR: EVAR 
vs. no treatment)

EVAR reduced aneurysm-related 
death (hazard ration 0.53)



EVAR-2 Trial (n=404 “unfit” for OSR: EVAR 
vs. no treatment)

EVAR reduced aneurysm-related 
death (hazard ration 0.53)

EVAR did not improve overall  
survival

Most patients in “No 
Intervention” group died from 
non–AAA causes



Complications and Reintervention:
48% of EVAR group had graft-related 
complications.
27% required ≥1 reintervention within 6 
years.



Intention to Treat Analysis Per-Protocol Analysis



Per-Protocol Analysis
EVAR Long-term Survivors:

Survived <8 yrs.Survived >8 yrs

7775Age

2628BMI

5763GFR

6470FEV1 (% 
predicted)



Clinical Practice Guidelines









EVAR in NSQIP 2011-2017: 11,902 Age <90 vs. 365 Age 90+

Mortality (Unadjusted): 9.9% Age 90+
2.2% Age <90 (p<0.001)

Propensity-Matched Mortality: 5.3% Age 90+
3.0% Age <90 (p=NS)

Predictors of Mortality: Pre-op functional dependency
Pre-op dialysis
AAA Rupture
Post-op respiratory failure





AAA Repair in the Elderly, Frail and Highly Comorbid

i. AAA grow slowly in the very old

ii. Elderly and frail have greater chance of death from “competing 
comorbidities”, vs. AAA rupture

iii. Treatment:
•Greater burden of peri-op complications, increased peri-op mortality
•More device failures
•Greater need for reintervention

iv. No overall long-term survival benefit



Recommendations for practice: 

i. If in doubt, use Risk Analysis Index

ii. Adapt your threshold for intervention, based upon age and risk

iii. Don’t surveille AAA < 4 cm in very frail and very elderly

iv. Have a “x”-year expected survival rule (2-year or 3-year), to 
qualify for surgery

v. Practice shared decision making



Case

• 86 y.o. female

• 5.6 cm AAA → newly 
diagnosed, asymptomatic

• BMI=18, 150cm, 40.5kg

• No diabetes, cardiac or 
respiratory disease, GFR=45

• Lives independently

• hypertension → single agent 
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Thank you!


