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Objectives

Review the demographics of growing population over 65 years of age and 
its impact  on healthcare

Review the  outcomes of the patients over  65  years of age and the 
factors influencing them 

How can we do to improve those outcomes? 



Questions

• Are you worried about surgery and anesthesia?

• What worries you the most about surgery and anesthesia?

• Have you heard the term The Gray Tsunami?



Have you heard about the Gray tsunami?



The older adults as a [%] of the US population

Population Division U.S Census Bureau 2008













http://www.forbes.com/sites/danmunro/2012/12/30/2012-the-year-in-healthcare-

charts/



Procedures in the older adult 

www.cdc.gov/ nchs/ data/ hus/ hus07 .pdf#102

From 19942005  the 
average number of 

inpatient procedures 
per year in patients 

>65  years old 
increased from 
6 ,500 ,000  to 

7 ,353 ,000

Currently 35% of all 
surgical procedures 

are per formed in 
elder ly patients

More than half of the 
elder ly population will 

have at least one 
procedure done before 

they die



Anesthesia-related deaths

US, 1999–2005 , per  million 

population
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Adaptation from: Anesthesiology. 2009 ;110 :759 -65



Morbidity and Mortality after Major Surgery by Age
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Modified from  J Am Coll Surg 2006 ;203 :865

Grossman et al. M or tality rate increase of 6 .8% for each year above 65



Outcomes

Age

Comorbidities
Type of 

Surgery 

Functional 
Status 



Aging

CNS

Cardiovascular

PulmonaryRenal

Pharmacological



Physiological impact of aging

Anesth Analg 2003 ;96 :1823 -

1836



Effect of comorbidities 
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Can Anaesth Soc J. 1986 ;33 :336 .



Preoperative Evaluation

J Am Coll Surg. 2012  

Oct;215 (4 ):453 -66 . 









https://riskcalculator.facs.org/RiskCalculator/



Functional Status: Frailty 

Anesth Analg 2003 ;96 :1823 -

1836

Frailty: Lack of physiological 

reser ve across mult iple organ 

systems



Not everyone over sixty five looks the same 



J Am Coll Surg. 2010 ;210 :901 -

908

Intermediately frail Frail

Postoperative 

complications 

OR = 2 .06 OR = 2 .54

Increased length of stay Incidence RR 1 .49  Incidence RR 

1 .69

Discharge to a skilled or  

assisted-living facility 

after  previously living at 

home 

OR = 3 .16 OR = 20 .48



23 Studies

Cardiac, oncological, 
general, vascular and hip 

fracture patients

Conclusions: Strong evidence 
that frailty in older surgical 

patients predicts postoperative 
mortality, complications, and 

prolonged length of stay. 

Lin et al. BMC Ger iatr ics (2016) 16 :157



Cognitive Reserve
Threshold Theory for Cognitive Decline

A: Protective factor  (greater  brain 
Reser ve Capacity) no impairment

B: Vulnerability factor  (less brain reser ve 
capacity), impairment

Satz Neuropsychology 1993 :(7 );273 .

FUNTIONAL 

IMPAIRMENT

CUTOFF

INSULT



Outcomes

Age

Comorbidities
Type of 

Surgery 

Functional 
Status 

W hich One Of the Four Can Be Modified?



Having surgery is not that much different than running a 
race: Are you fit for the race? Are you fit for surgery?



W hy pre-habilitation?

Hulzebos EHJ, et al., Br  J Surg. 2016



NEW  Pre-habilitation

Canadian Journal of Cardiology 34  (2018 ) 839 -

849

Nutrition

Exercise

Worry 
(Psychological)  

• Physical (Cardiovascular, 
Respiratory, Musculoskeletal)

• Cognit ive 
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Interaction of the NEW  Pre-habilitation components 

Exercise

• Physical and cognitive 
exercise intervention to 
improve baseline functional 
capacity 

Nutrition

• Dietary modification to counter 
protein-energy malnutrition

Worry

• Alleviating preoperative anxiety and 
stress

Canadian Journal of Cardiology 34  (2018 ) 839 -

849



Resources American Society of Anesthesiology: PSH 

https://www.asahq.org/psh



Resources ASA: Perioperative Brain Health Brain 
Initiative 

https://www.asahq.org/brainhealthinitiative#news



ACS: Strong for Surgery

https://www.facs.org/quality-programs/strong-for-surgery



Conclusions

The Gray Tsunami is here and more procedures in older adults come with it 

Surgical Outcomes in the older adult  are not good and worse in the frail

Multifactorial – but functional capacity could be modified 

Pre-habilitation might improve outcomes

Ask your surgeon and anesthesiologist: Am I ready for surgery? Risk/Benefit?



Questions?

http://www.sagahq.org razocar@tuftsmedicalcenter.org

mailto:razocar@tuftsMEdicalcenter.org

