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• Abdominal aortic aneurysm (AAA) repair is intended to prolong life by preventing death from 
rupture, which is fatal in more than 80% of cases1

• Contemporary data suggest that rupture risk for large AAA may be lower than historically 
quoted while competing mortality from non-aortic causes remain elevated after successful 
repair 2

• This has led some to argue that the size threshold for intervention should increase, 
especially in older, co-morbid patients or those requiring more complex

Background and Study Aims

1. Reimerink J et al. Br J Surg 2013;100:1405-13 
2. Oliver-Williams C et al. Circulation 2019;139:1371-80
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• The primary objective of this study was to identify long-term mortality and the most likely 
cause of death for patients undergoing endovascular aortic repair (EVAR), with 
comparison to patients who underwent open surgical repair (OSR) at the same institution1

• A relative survival analysis comparing the observed EVAR mortality to the expected 
mortality in a matched New Zealand (NZ) population was also performed

Background and Study Aims

1. Hassan S, Dean A, Beumont M, Hill A, Holden A, Bourchier R
Currently under revision for publication in EJVES

2. Lancaster E et al. J Vasc Surg 2022; 75: 109-117

• A secondary aim was to predict the risk of rupture in the EVAR cohort using contemporary 
estimates of AAA rupture risk2 and calculate the potential survival benefit of EVAR in this 
cohort
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• Auckland Hospital has a robust EVAR surveillance program covering both public and 
private domains in a large catchment area 

• Has national linkage of mortality data with all patients’ electronic medical records

• One of a few studies with a median follow-up of more than 10 years

• Excellent follow-up compliance with only 29 of over 1000 EVAR patients with less than two 
years of surveillance

• Comparison population data for the relative survival analysis comes from national life 
cohort tables using data which has been painstakingly collated and analyzed for all New 
Zealanders born after 1876

Unique Study Opportunity
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• A retrospective single-center cohort study 

• All patients who underwent AAA repair at a tertiary hospital between June 1998 (OSR from July 
2003) and December 2022 were included with follow-up until December 2024

• Patients who underwent EVAR and OSR for infra-renal, juxta-renal and supra-renal AAA were 
included, patients with thoracic and thoraco-abdominal aortic aneurysms were excluded

• Primary analysis examined all-cause mortality, aortic-related mortality and most likely cause of 
death

• Kaplan-Meier probability estimates compared survival of the EVAR cohort to an age, year-of-
birth and sex-matched cohort using New Zealand (NZ) population statistics

• A sub-analysis examined outcomes in standard versus non-standard endografts (defined as 
non-approved trial devices at the time of implantation) – Nellix, Ventana, Vanguard

Methods
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• The study included 1066 EVAR patients (915 men, 151 women) and 218 OSR patients (169 men, 49 women) 

with a median age of 76 years who survived a minimum of 30 days 

• Median follow-up in the EVAR group was 133 months and in the OSR group 180 months

• 38 patients excluded – 29 had <2 years surveillance* 

Results

* Most patients relocated outside of the hospital regional catchment area with incomplete follow-up  

• The majority of EVAR patients underwent standard EVAR, with 98 fenestrated or branched endografts

• Novel endografts did not impact on survival
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• Median survival was 7.9 years after EVAR (95% CI 7.5–8.5) and 8.0 years after OSR (95% 
CI 7.0–9.7)

• Survival in both cohorts was markedly shorter than the matched NZ population at median 
14.0 years (95% CI 13.2–15.2)

• In relative survival analyses, observed survival in the EVAR cohort was 14% below the 
matched population at 3 years and 25% (29% women, 25% men) at 5 years  

Results
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• Red – EVAR

• Blue – Open Repair

Kaplan-Meier Estimates Open AAA vs EVAR

Long-term survival did not differ significantly between the two cohorts (p = 0.75)
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• Median survival was 7.9 years after EVAR (95% CI 7.5–8.5) and 8.0 years after OSR (95% 
CI 7.0–9.7)

• Survival in both cohorts was markedly shorter than the matched NZ population at median 
14.0 years (95% CI 13.2–15.2)

Results
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• Red – All patients undergoing EVAR

• Blue – Age, sex and birth-year matched New Zealand population cohort

Kaplan-Meier Estimates All EVAR vs Matched NZ Population

Observed survival in the EVAR cohort was lower than expected at 3 and 5 years (p < 0.0001)
Median survival of 7.9 years versus 14.0 years in the matched population
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Observed 3-Year Mortality Rates Compared to Contemporary 
Rupture Risk Estimates 

Lancaster E et al. J Vasc Surg 2022; 75: 109-117
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• Leading causes of mortality were malignancy, respiratory disease, and cardiac disease 

• 673 patients died post-EVAR (median 5.5 years), most commonly malignancy (142), 
respiratory (94), cardiac (65) and neurological (33)

• Aortic-related deaths were recorded for 2.8% of all EVAR patients, accounting for 4.5% of all 
deaths

Results
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• Males had a median survival of 8.0 years with survival probability reduced by 25% at 5 years

• Females had a median survival of 7.2 years with survival probability reduced by 29% at 5 years

Results – Impact of Gender

EVAR alone is unlikely to significantly improve overall survival for women with small AAA 
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• Multiple international studies have shown reduced patient survival following successful AAA 
intervention1,2

• Patients with AAA have higher risk of cardiovascular disease and malignancy3

• Frailty is an independent risk factor for poor outcomes post-AAA repair4

Discussion

1. Bulder R et al. Ann Surg. 2020 Nov;272(5):773-778
2. Bulder R et al. Ann Surg. 2023 Nov 1;278(5):815-822
3. Goodney P et al. J Vasc Surg. 2010 Jun;51(6):1340-1347
4. Al Shakarchi J et al. Ann Vasc Surg. 2020 Aug;67:100-104

Since 2011, AAA patients at Auckland Hospital with an increased operative risk have been discussed in a multi-disciplinary meeting 
including anaesthesiologists, intensive care specialists and cardiologists

Of those patients discussed, over one third have been declined intervention
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• Over 24 years, patients who underwent successful EVAR and OSR in NZ experienced 
substantially reduced long-term survival compared to sex and age matched peers

• The most common causes of death were malignancy, respiratory, cardiac and stroke

• The probability of death from other causes is higher than the probability of AAA rupture for 
many (particularly older, co-morbid patients), suggesting EVAR is unlikely to prolong survival 
in these patients without risk factor modification

• These findings support careful patient selection, multidisciplinary risk optimization, and 
shared decision-making that integrates contemporary rupture-risk estimates with competing-
risk profiling rather than aneurysm diameter alone

Conclusions
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