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Q1: To what extent do cardiac surgical operations improve functional 
outcomes in an elderly patient population? 

Q2: How can stroke and neurocognitive deterioration following cardiac 
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Q2: How can stroke and neurocognitive deterioration following cardiac 
surgical procedures be reduced among elderly patients

Q3: What changes in peri-operative care are needed to improve 
outcomes in the elderly cardiac surgical patient?
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mortality: 4.18% 
Expected 

Nashef et al. EJCTS, 2012
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Outcomes of Cardiac Surgery in Patients Age >80 
Cardiovascular Network

Karen P. Alexander, MD,*‡ Kevin J. Anstrom, MS,* Lawrence H. Muhlbaier, PHD,*† Ralph D. 
Robert H. Jones, MD, FACC,§ Eric D. Peterson, MD, MPH, FACC*‡ Durham, North Carolina 

67,764 patients (4,743 octogenarians) undergoing cardiac surgery at 22 centers in the National 
Cardiovascular Network

Journal of the American College of Cardiology Vol. 35, No. 3, 2000

. . 

Multivariate Logistic Regression Model for the Prediction
CABG in Order of Descending

CI Shock/emerg/assist ///  Age (per 5 yrs) /// Prior 
History of CHF ///  Renal insufficiency ///  Renal 
)/// COPD ///   AMI <  21 d

>80 Years: Results from the National

, PHD,*† Ralph D. Grosswald, MPH,\ Peter K. Smith, MD, FACC,§
Eric D. Peterson, MD, MPH, FACC*‡ Durham, North Carolina and Atlanta, Georgia

67,764 patients (4,743 octogenarians) undergoing cardiac surgery at 22 centers in the National 

Prediction of In-Hospital Mortality After

/// Prior CABG ///Vascular disease ///  
///  Renal dialysis /// LVEF (per 10% decline 







Goals of treatment (physician view) 

1. Relief of symptoms Relief of coronary ischaemia
2. Prevention of cardiac-related death 

Goals of treatment from physician and patient side. 

2. Prevention of cardiac-related death 
3. Prevention of CAD progression and related conditions: 

myocardial infarction, left ventricular dysfunction, 
congestive heart failure 

ischaemia

Goals of treatment from physician and patient side. 

of CAD progression and related conditions: 
myocardial infarction, left ventricular dysfunction, 



In physician terms

1. Life prolongation (longevity influence) 
2. Premature cardiac death and MI prevention
3. Maintenance of independence 
4. Relief of symptoms 
5. Reduction the need for medical treatment 

Goals of treatment from physician

5. Reduction the need for medical treatment 
6. Long term effect 

Risks of procedure: 

pain, cognitive impairment, stroke, CIN, bleeding, death 
Possibility of recurrent procedure 
Price (including medications/visits after procedure) 
Use of DAPT in case of PCI 

, CIN, bleeding, death 



Goals of treatment from Patient side 

In patient terms

Could it extend my life?
Will I feel more comfortable?
Could it help me avoid heart attack or death? 
What will happen if I would do nothing?
Will I be more physically active? 
Will I be able to maintain myself?Will I be able to maintain myself?
Will I feel free from pain and shortness of breath?
Could I take lesser pills?
How long will stay the effect of treatment?

Treatment perspective

How long will it take for me to feel better?
Will I feel pain during and after procedure?
Will it break my mind? Could I become disabled?
Do I need repeat procedure?
How much will it costs at all?
What should I do after procedure?



Causes for increased risk of cognitive cerebral 

• Embolic deposition to the brain
• Blood pressure fluctuations

Coronary revascularization in the elderly with stable angina 

• Blood pressure fluctuations
• Non-physiological pulsation during extracorporeal
• Activation of the inflammatory cascade due

endothelialized surfaces
• Altered cerebral oxygenation

cerebral injury with open heart surgery

Coronary revascularization in the elderly with stable angina 

extracorporeal perfusion
due to blood elements contacting non-

Kirill Lenarovich Kozlov
Aleksandr Andreevich Bogachev1

Journal of Geriatric Cardiology (2015) 12: 555−568 



Long-Term Outcome in Elderly Patients With Chronic Angina Managed Invasively 
Versus by Optimized Medical Therapy

Circulation. 2004;110:1213

Term Outcome in Elderly Patients With Chronic Angina Managed Invasively 

2004;110:1213-1218



Risk-adjusted survival curves for 3 age groups.

Michelle M. Graham et al. Circulation. 2002;105:2378

survival curves for 3 age groups.

Michelle M. Graham et al. Circulation. 2002;105:2378-2384

Copyright © American Heart Association, Inc. All rights reserved.



Adjusted Survival, % Medical Therapy)

Adjusted Survival Rates at 4 Years

Age, y Medical PCI CABG PCI

ARR indicates absolute risk reduction; NNT, number needed to treat to prevent 
1 death at 4 years (calculated as 1/ARR).

<70 90.8 93.8 95.0 3.0

70–79 79.1 83.9 87.3 4.9

≥80 60.3 71.6 77.4 11.3

APPROACH SUDY

ARR, % (vs 
Medical Therapy) NNT

Years for Each Age Group

PCI CABG PCI CABG

ARR indicates absolute risk reduction; NNT, number needed to treat to prevent 

4.2 33.1 23.4

8.2 20.6 12.1

11.3 17.0 8.9 5.9



Graft patency after CABG

Loop FD, Lytle BW, Cosgrove DM, et al, 

N Engl J Med 1986; 314:1.

Graft patency after CABG

Loop FD, Lytle BW, Cosgrove DM, et al, 



APPROACH  REGISTRY  : 6.000 Patients  > 80 Y 
TIME TRIAL : 300 Patients > 80 y 

invasive tr : in 4 y ���� 77% alive   x  60% in medical 

NNT = 6 for  CABP  x    9 for PTCA  in elderly 

GOPCABE Trial :  mortality   On Pump = Off Pump in elderly 

77% alive   x  60% in medical tr

GOPCABE Trial :  mortality   On Pump = Off Pump in elderly – NEJM , 2013



The ASCERT study linked data from the Society of Thoracic Surgeons Adult Cardiac Surgery Data 

base and the Centers for Medicare and Medicaid Services (United States

This study included nearly 350,000 isolated CABG patients aged ≥65 years who were discharged 

between January 1, 2002 and December 31, 2007. 

Kaplan-Meier estimated mortality was 3.2 percent at 30 days, 6.4 percent at 180 days, 8.1 

percent at one year, 11.3 percent at two years, and 23.3 percent at three years of follow

,,Shahian DM, O'Brien SM, Sheng S, Grover FL, Mayer JE, Jacobs JP, Weiss JM, 

Klein LW, Shaw RE, Garratt KN, Moussa ID, Shewan CM, Dangas GD, Edwards FH 

ASCERT study linked data from the Society of Thoracic Surgeons Adult Cardiac Surgery Data 

base and the Centers for Medicare and Medicaid Services (United States).

This study included nearly 350,000 isolated CABG patients aged ≥65 years who were discharged 

estimated mortality was 3.2 percent at 30 days, 6.4 percent at 180 days, 8.1 

percent at one year, 11.3 percent at two years, and 23.3 percent at three years of follow- up.

JP, Weiss JM, Delong ER, Peterson ED, Weintraub WS, Grau-Sepulveda MV, 

GD, Edwards FH SO

Circulation. 2012;125(12):1491.
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We found that the major clinical predictors of mortality were largely the same 

OUTCOMES OF CARDIAC SURGERY IN PATIENTS
FROM THE NATIONAL CARDIOVASCULAR NETWORK

KAREN P. ALEXANDER, MD,*‡ KEVIN J. ANSTROM, MS,* LAWRENCE H. MUHLBAIER
FACC,§ ROBERT H. JONES, MD, FACC,§ ERIC D. PETERSON, MD, MPH, FACC*‡ DURHAM, NORTH CAROLINA 

We found that the major clinical predictors of mortality were largely the same 
in octogenarians as in younger patients. In addition, while the relationship 
between age and in-hospital mortality appears to be nearly linear, the gap 
between mortality in the young and old after CABG is smaller than previously 
thought, especially for CABG and CABG/AVR

Journal of the American College of Cardiology Vol. 35, No. 3, 2000

We found that the major clinical predictors of mortality were largely the same 

PATIENTS AGE >80 YEARS: RESULTS
CARDIOVASCULAR NETWORK

MUHLBAIER, PHD,*† RALPH D. GROSSWALD, MPH,\ PETER K. SMITH, MD, 
ERIC D. PETERSON, MD, MPH, FACC*‡ DURHAM, NORTH CAROLINA AND ATLANTA, GEORGIA

We found that the major clinical predictors of mortality were largely the same 
in octogenarians as in younger patients. In addition, while the relationship 

hospital mortality appears to be nearly linear, the gap 
between mortality in the young and old after CABG is smaller than previously 
thought, especially for CABG and CABG/AVR

Journal of the American College of Cardiology Vol. 35, No. 3, 2000
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