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Growth of  the Older Population

• “Old age consists of  ages nearing or 

surpassing the life expectancy of  human 

beings, and thus the end of  the human life 

cycle.” 

–Young-Old (65-74) 

–Middle-Old (75-85) 

–Oldest-Old (85+) 
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Demographics

http://www.census.gov/content/dam/Census/library/publications/2014/demo/p23-212.pdf
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http://www.census.gov/content/dam/Census/library/publications/2014/demo/p23-212.pdf
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http://cdn.theatlantic.com/static/mt/assets/business/health%20care%204.png
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http://theliberalorder.typepad.com/.a/6a00e554f4b2158834014e88827e55970d-pi
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• No recorded health 
problems

• Only takes MVI for 
medication

• Exercises regularly

• Independent at home

• Routine visits with family 
doctor

• Multiple disease 
processes

• Unable to perform ADLs

• Polypharmacy

• Known cognitive 
dysfunction

• Frequent/multiple 
surgeries

The Elderly Patient



Physiologic Changes with Aging

Pulmonary

Metabolic

Body Composition

Hepatic

Renal

Cardiovascular

Neurologic
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Physiologic Changes with Aging

Neurologic

• Central nervous system

– Continual neuronal loss with aging

– Gradual decline in basal metabolic 

rate, O2 consumption, and CBF

– Increase effects of  centrally acting 

medications
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Physiologic Changes with Aging

Neurologic

• Peripheral nervous system

– Decreased sensory and motor 
pathways

– Peripheral neurogenic atrophy

– Increased risk of  falls

– Diminished taste, hearing, ability to 
detect smell, and thirst
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Physiologic Changes with Aging

Cardiovascular

• Increasing stiffness of  the 

heart and vascular tree

– Increased afterload and BP
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http://www.frontiersin.org/files/Articles/38803/fgene-03-00290-HTML/image_m/fgene-03-00290-g002.jpg
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Physiologic Changes with Aging

Cardiovascular

• Increasing stiffness of  the heart 
and vascular tree

– Increased afterload and BP

• Cardiac muscle hypertrophy

• Decreased compensatory response 
to hypotension and stress
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Physiologic Changes with Aging

Pulmonary
• Increased

–RV, CC, FRC, Dead space, work of  
breathing, V/Q mismatch

• Decreased

–FEV1, PaO2, HPV, compliance, 
elasticity, VC, TLC, maximal 
breathing capacity
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https://classconnection.s3.amazonaws.com/278/flashcards/801278/png/3021319393224451.png
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Physiologic Changes with Aging

Pulmonary

• Decreased

– Alveolar surface area

– Diffusion capacity

– Arterial PO2

• 20 yo = 93mmHg
• 90 yo = 70mmHg
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Physiologic Changes with Aging

Renal

• Progressive atrophy of  kidney tissue

• Deterioration of  renal vascular 

structures

• Decreased renal blood flow and GFR

• Decline in production of  renin and 

aldosterone
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Physiologic Changes with Aging

Hepatic

• Decreased liver mass

• Decreased portal and hepatic 

blood flow

• Decreased albumin level and 

enzyme activity

• Diminished rate of  drug clearance
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Physiologic Changes with Aging

Body Composition

• Musculoskeletal

• Malnutrition?

• Body fat and body water

• Increased risk for hypothermia
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Preoperative Assessment
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Preoperative Assessment

• Assess functional capacity and frailty 

index

• Assess risk factors for post op delirium

• Medication management and assessment 

for polypharmacy

• Thorough assessment of  comorbidities
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Preoperative Assessment
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• Beers Criteria, 1991

• Drugs listed according to 
risk for bad outcomes

• Cautions

• Should be avoided

• Avoided with 
concomitant conditions

• Contraindicated

• Relatively 
contraindicated

Mark H. Beers, MD, Geriatrician
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Preoperative Assessment

• Assess functional capacity and frailty 

index

• Assess risk factors for post op delirium

• Medication management and assessment 

for polypharmacy

• Thorough assessment of  comorbidities
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Diabetes in the Elderly
“Diabetic patients should undergo preoperative 

assessment of their fasting blood glucose level, 

and their treatment optimized using IV insulin for 

type I diabetics, and oral hypoglycemic drugs 

and/or parenteral insulin for type II diabetics.”
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RISK FACTORS FOR POSTOPERATIVE 

PULMONARY COMPLICATIONS

Patient Related Factors

• Age >60

• COPD

• ASA class II or greater

• Functional dependence

• Congestive heart failure

• Pulmonary HTN

• Obstructive sleep apnea

• Current smoker

• Impaired sensorium

• Pre-operative sepsis

Surgery Related Factors

• Prolonged operation
• > 3 hours

• Surgical site

• Emergency operation

• Perioperative transfusion

• Residual neuromuscular 
blockade

• General anesthesia
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Intraoperative Management
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Intraoperative Management

• Minimally invasive anesthetic technique

• Thermoregulation

• Induction and maintenance
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Anesthetic Technique
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Thermoregulation

• Impaired ability to protect against 

hypothermia

• Increased risk of  wound infection and 

myocardial ischemia

http://solutions.3m.com/wps/portal/3M/en_US/IPD-NA/3M-Infection-Prevention/products/catalog/~/3M-Bair-Hugger-Full-Body-Surgical-Blanket-Model-610?N=7570550+3294259569&rt=d
44



https://exercisephysiologist.files.wordpress.com/2012/02/thermoregulation-feedback.jpg
45



Induction and Maintenance

• Prolonged circulation times

• Decreased MAC requirement

• Increased risk of  fluid overload

• Decreased drug metabolism

• Impaired respiratory response to hypoxia
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Nagelhout, J. J., & Plaus, K. L. (2014). Nurse anesthesia (5th ed.). St.Louis, MO: Elsevier. 



Postoperative Concerns

• PONV

• Respiratory complications

• Pain

• Delirium
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PONV
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Delirium and POCD

52



53



Summary

• Physiologic vs. chronologic aging

• Thorough preoperative assessment 

• Anesthetic technique

• Start low, go slow

• Reduce unnecessary complications 
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Anesthesia Resources

http://ageing-map.org/

http://www.sagahq.org/professionalresources.html
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Anesthesia Resources

http://site.acsnsqip.org//wp-content/uploads/2011/12/ACS-NSQIP-AGS-Geriatric-2012-Guidelines.pdf
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