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EVAR for AAA

• Even for young, good risk candidates, EVAR primary 
treatment modality for intact AAA

• Particular utility for patients who may be at greater 
perioperative risk for open repair

• Functional status is an important predictor of outcomes 
after major surgery

• Effect of functional status on outcomes, and how to 
appropriately measure it  after EVAR is unclear 



Functional Dependence: Definition

• Risk assessment 
• Predict, pick out patients who may do poorly and try to 

optimize them prior to surgery

• Multiple ways to measure (ASA, Hopkins, Waterloo, STS, 
Parsonnet, Euro, French, Cleveland Clinic, Ontario)
• Degrees of validation in different diseases is variable

• Scores that denote Frailty

• Functional Dependence based on activities of daily living 
(NSQIP)



Focuses on the patient's abilities to perform activities of daily living (ADLs) in the 30

days prior to surgery. Activities of daily living are defined as ‘the activities

usually performed in the course of a normal day in a person’s life’.

ADLs include: bathing, feeding, dressing, toileting, and mobility. The best

functional status demonstrated by the patient within the 30 days prior to surgery is

reported.

(1) Independent: The patient does not require assistance from another person

for any activities of daily living. This includes a person who is able to function

independently with prosthetics, equipment, or devices.

(2) Partially dependent: The patient requires some assistance from another

person for activities of daily living. This includes a person who utilizes prosthetics,

equipment, or devices but still requires some assistance from another person for

ADLs.

(3) Totally dependent: The patient requires total assistance for all activities of

daily living.

All patients with psychiatric illnesses should be evaluated for their ability to function

just as the non-psychiatric patient.

Functional dep status



Analysis based on ADL’s
19,748 CEA’s

377 functionally  partially 
dependent

23 totally dependent

Multivariate analysis using
functionally independent as reference

Functionally partially dependent 
associated with

Death (OR 3.3, p<0.001)
Stroke (OR 3, p<0.001)
Other complications (OR 2.5, p<0.001)

ADL’s



Analysis of outcomes 
and mortality in 
Vascular surgery 

patients

67,308 patients
12,847 occurrences

2,800 deaths

Frailty



Canadian 
study on 

Health and 
Aging FI

(CSHA-FI)

mFI
(11 variables)

Diabetes
Functional status (ND)
COPD
Pneumonia
CHF
MI
PCI, angina, surgery
HTN w meds
PVD or rest pain
Impaired sensorium
TIA or CVA, or
CVA or neuro deficit

1 point for each/11
(0-1)

Increasing number implies 
increasing frailty

Frailty



Frailty



3662 EVAR patients
647 women, 3015 men

Multiple configurations, but 
women with more aorto uni-

grafts

Higher mortality in women 
(3.4 vs. 2.1, p=0.14)

Women with higher incidence in five 
pre-operative risk factors for mortality 

and morbidity 
emergency, functional status, recent 
weight loss, underweight status or 

morbid obesity, severe COPD

Increased risk factor for 
morbidity, LOS and some 
complications

Present more emergent, 
debilitated and with 
more functional 
dependence

ADL’s



• Patients undergoing 1 of 10 complex general

and vascular procedures

• Open colorectal resection

• Laparaoscopic colorectal resection

• cEA

• Infrainguinal bypass

• Endo AAA

• Whipple

• Hepatectomy

• Open AAA

• Gastrectomy

• Esophagectomy

• Used propensity scoring to match patients

with and without functional dependency.

• Argued that frailty is a good

indicator but its too

complicated to be of utility







Hypothesis

Even in patients undergoing EVAR, Impaired functional
status is an important predictor associated with greater
morbidity and mortality.



Methods

• ACS National Surgical Quality Improvement Project 
(NSQIP) analysis

• Non-emergent EVAR for AAA, 2010 – 2014

• Stratification by preoperative functional status

• Independent vs

• Dependent (partial or total)



Outcomes

• 30 day mortality

• Major operative complications
Deep wound infection, dehiscence, major bleeding, 
device complications

• Major systemic complications
Cardiac events, respiratory failure, stroke, renal failure

• Secondary outcomes
Length of stay, reoperation, readmission



Results

• 13,432 elective EVAR patients

• 13,043 (97%) Independent

• 389 (3%) Dependent  (Partially or totally)



Patient Characteristics

Demographics Independent Dependent P

Age, years 73 ± 8 77 ± 8 < 0.0001

Male, % 81% 67% < 0.0001

Dyspnea at rest, % 1% 9% < 0.0001

Heart failure, % 1% 6% < 0.0001

ESRD, % 1% 4% < 0.0001

ASA 4 or 5, % 22% 46% < 0.0001



Outcomes

Demographics Independent Dependent P

Complications, %

Major operative 11% 34% < 0.0001

Major systemic 4% 13% < 0.0001

30 day mortality, % 1% 6% < 0.0001

Secondary outcomes

Length of stay, days 2 (1 – 3) 4 (2 – 9) < 0.0001

Reoperation, % 3% 5% 0.03

Readmission, % 2% 4% 0.01



Multivariable Analysis: Mortality

Risk Factor Odds Ratio 95% CI P

Dependent status 3.4 2.0 – 5.5 < 0.0001

Age > 80 years 2.4 1.7 – 3.4 < 0.0001

COPD 2.3 1.6 – 3.2 < 0.0001

ESRD 4.6 2.3 – 8.6 < 0.0001

ASA 4 or 5 2.2 1.5 – 3.1 < 0.0001



Multivariable Analysis: Morbidity

Risk Factor Odds Ratio 95% CI P

Dependent status 3.0 2.4 – 3.8 < 0.0001

Age > 80 years 1.8 1.6 – 2.0 < 0.0001

COPD 1.4 1.2 – 1.6 < 0.0001

ESRD 1.7 1.2 – 2.4 < 0.0001

ASA 4 or 5 1.7 1.5 – 1.9 < 0.0001



Conclusions

• Impaired preoperative functional status is an
independent risk factor for major complications and
death after EVAR for AAA

• Functional status is a simple to use screening tool to
identify high risk patients prior to intervention

• These patients may benefit from preoperative
medical and functional optimization and perhaps
different anesthetic strategies



Thank you



• High risk patients undergoing
EVAR in NSQIP Hospitals

• Compared to Open
• Age>60, ASA 3 or 4, various co-

morbid conditions
• 30 day and 1 year all cause

mortality

• Patients having EVAR have
significantly lower 30-day (3.4 vs.
5.2,p=0.04) and one year (9.5 vs.
12.4, p=0.038) mortality.

• Also lower morbidity, compared to
open repair.


