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Historically  the ‘eyeball test’ has been employed as 
part of surgical preoperative assessment to predict 
a patient's likelihood of surviving a planned 
procedure without major complications.



• “Good surgeons know how to operate; better 
surgeons know when to operate. But only the 
wisest surgeons know when not to operate.”

Hartzell Schaff
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Aortic Surgery epidemiology
• Most aortic surgery literature centered on aneurysm repair

• 200,000/y diagnosed with AAA (> 3 cm)

• 30 – 40,000 procedures (4 K ruptures).

• Majority (>75%) done with endovascular techniques, though number of 
OSR increasing.





“Will this high risk patient survive the 
procedure?” but rather “Will this procedure 
prolong this patient’s life?” 
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AAA repair Mortality

Combined mortality with severe morbidity

3.7 - 9.8% OSR   1.3 - 1.7% EVAR

Elective CABG           1.7 – 2.8%

CABG + AVR/MVR    6.8  - 13.3%
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AAA repair Surgical risk factors
• Age

• Obesity

• Cardiovascular Disease

• COPD/tobacco history

• Renal insufficiency

• PVD/CVD

• EtOH 

• h/o prior laparotomy

• Hematologic d/o

• Functional status



Br J Surg, Volume 90, Issue 7, July 2003, Pages 838–844, https://doi.org/10.1002/bjs.4130

The content of this slide may be subject to copyright: please see the slide notes for details.

Post-operative complication risk stratified by 

Glasgow Aneurysm Score

https://doi.org/10.1002/bjs.4130




Assessment of surgical mortality

risk by Subjective assessment (top)

And Statistical model (bottom)

Pons, JL et al  ATS 1999



Cardiovascular 
risk

• ½ of patients >45 yo undergoing major non-CT surgery had 

at least 2 risk factors for cardiovascular disease.

• Review of 40,000 patients undergoing non-CT surgery

 1 in 7 has ACS or stroke within 30d of surgery.

• Estimated that 20% of patients > 75 yo will require surgery 

each year.

US National Inpatient Sample Database















Pulmonary Disease

• COPD independent predictor of mortality 
following OSR

• Severe COPD associated with increased in-
hospital mortality, MACE and decreased 5 yr 
survival with either EVAR or OSR

• Cigarette abstinence a must, with greatest 
benefits seen with 4 – 8 weeks of cessation



Cardiopulmonary 
Exercise Testing



Cardiopulmonary Exercise Testing

Ergonomic Bike with monitors

3 min with no resistance, 

followed by increasing resistance at 70 rpm 

until peak VO2 reached

Anaerobic threshold (AT) occurs when 

CO2 production exceeds VO2

11 ml/kg/min critical AT for elderly patients

Everest Base camp
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Renal Insufficiency
• Moderate CRI (eGFR 30 – 60 ml/min) – 

Increased mortality and morbidity with 

OSR than EVAR.

• Severe CRI – No difference between 

OSR and EVAR

• Dialysis dependent – 30d mortality 

11%.  1 yr survival 66%, 3 yr survival 

37%.

• No role for antioxidants or remote 

ischemic preconditioning.  +/- use of n-

acetylcysteine



Patient information and education 

Anemia screening 

Nutritional deficiency 

Frailty 

Delirium risk 

Tobacco and alcohol cessation 

Medical risk 



Functional capacity 
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Anemia
• Transfusion before surgery associated 

with increased mortality and morbidity

• Medical management and hematology 

consult should be obtained 4 wks 

before elective surgery

• No proven role for use of iron, folate or 

B12 supplements.

• Use of erythropoietin limited by FDA: 

associated with adverse thrombotic 

event profile
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Nutrition

• CMP, CBC

• Nutritional screening tool

• MNA-SF, PNI – at risk scores should be 

referred for Nutritional assessment

•Screening should be performed for 

malnutrition and nutritional deficiencies 

corrected, preferably with oral regimens.

•Quality of evidence: B (moderate)

•Strength of recommendation: Grade 

1 (strong)
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Preoperative education

• Recommendation: Patients should receive 

dedicated verbal and written preoperative 

education and counseling.

• Quality of evidence: C (low)

• Strength of recommendation: Grade 1 

(strong)
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Delirium

• Associated with prolonged hospital 

stay, non-home discharge, and 

increased mortality.

• Estimated 1/3 of cases can be avoided 

by prevention strategies.

• Identify risk factors pre-operatively;

• Advanced age

• Cognitive dysfunction/dementia

• Use of psychotropic medications, 

regular EtOH or tobacco use.

• History of stroke, CRI



Frailty

• Frailty - Geriatric syndrome 
of decreased physiologic 
reserve and impaired 
resiliency to stressors.

• Disability – impaired ability 
to carry out functional tasks.



Frailty



• Do first impressions count? Frailty judged 
by initial clinical impression predicts 
medium‐term mortality in vascular surgical 
patients

Anaesthesia, Volume: 71, Issue: 6, Pages: 684-691, First published: 28 March 2016, DOI: (10.1111/anae.13404) 



Frailty

Morisaki, et al JVS 2020





Canadian Study, 2021

Resource allocation tool and for care

rationing.

Comparison between experienced and

Inexperienced clinicians

Found good correlation:  ICC = 0.83 





•

EVI Risk Adjusted complication estimates 

Tang, et al JTCS 2022



Frailty risk assessment

A combination of Frailty and 

disability evaluation

along with a surgical risk calculator 

(ie SVS VQI tool) provides the best 

assessment of peri and post-

operative risk.
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Long term survival in patients randomized in the EVAR-2 

trial

• Cohort of patients deemed to have a limited life expectancy or extensive 

comorbidities that AAA repair should not be considered.

• Good clinical judgement:  60% mortality at 4y, and 80% at 8y.

• 20% survived at 8 years. “… although physically frail and ineligible for 

OR, (this group) may have many life-years ahead and might benefit from 

EVAR, particularly if conducted under local anesthesia. “

• “… at no time did aneurysm repair confer an overall survival benefit.”



Hippocrates

It is more important to know what sort 
of person has a disease than to know 
what sort of disease a person has.
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