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ABSTRACT 

 

Introduction: As the global population ages, the number of elderly patients undergoing 

surgical procedures increases, posing unique challenges for anesthetic management. Age-

related physiological changes affect multiple organ systems, impacting the pharmacokinetics 

and pharmacodynamics of anesthetic agents. Understanding these changes is crucial for 

optimizing perioperative care in geriatric patients. Objective: This literature review aims to 

comprehensively evaluate the impact of age-related physiological changes on anesthetic 

practices and outcomes in geriatric patients. By synthesizing current research, the review seeks 

to provide insights into tailored approaches for anesthesia in the elderly population, 

encompassing hemodynamic management, ventilation strategies, drug selection and dosing, 

and postoperative care. Method: A comprehensive literature search was conducted to identify 

studies on the impact of age-related physiological changes on anesthetic practices in geriatric 

patients. Electronic databases were searched using specific keywords. Inclusion criteria 

encompassed peer-reviewed articles focusing on anesthesia in patients aged 65 and older, while 

exclusion criteria eliminated studies not published in English or those focusing solely on 

pediatric or adult populations under 65. Data extraction and synthesis involved organizing 

findings on cardiovascular, respiratory, renal, hepatic, and central nervous system changes, 

anesthetic implications, and strategies for perioperative management. Result: Age-related 

physiological changes significantly influence anesthetic practices in geriatric patients. These 

changes necessitate tailored approaches to hemodynamic management, ventilation strategies, 

drug selection and dosing, and postoperative care. Anesthetic techniques such as regional 

anesthesia and multimodal analgesia mitigate risks and improve outcomes. Collaborative 

multidisciplinary care is essential for optimizing perioperative management in elderly patients. 

Conclusion: Optimizing anesthetic care in geriatric patients requires a comprehensive 

understanding of age-related physiological changes and their implications for perioperative 

management. Tailored approaches that consider these changes, utilize appropriate anesthetic 

techniques, and implement multidisciplinary care strategies are crucial for improving surgical 

outcomes and enhancing the quality of life in elderly patients. Ongoing research and education 

are essential for advancing geriatric anesthesia practice and addressing the evolving needs of 

this growing patient population. 
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As the world's population ages, so too 

does the number of elderly patients 

undergoing surgical procedures. 

Projections suggest that the number of 

people aged 65 and over will double by 

2050, reaching approximately 1.6 billion 

people worldwide. This demographic shift 

presents significant challenges for 

healthcare systems, particularly in the field 

of anesthesiology, where the management 

of geriatric patients requires specialized 

knowledge and tailored approaches.1–3  

 

Physiological Changes with Aging  

Aging is associated with a multitude 

of physiological changes that can 

significantly affect the pharmacokinetics 

and pharmacodynamics of anesthetic 

agents. These changes occur across various 

organ systems, including the 

cardiovascular, respiratory, renal, hepatic, 

and central nervous systems. Each of these 

systems undergoes structural and functional 

modifications that can influence the 

response to anesthesia and the risk of 

perioperative complications.4–6  

 

Cardiovascular System 

With advancing age, there is 

increased arterial stiffness, reduced 

elasticity of the vascular system, and a 

decline in myocardial function. These 

changes result in higher systolic blood 

pressure, decreased cardiac output, and an 

increased risk of arrhythmias. Anesthetic 

agents that cause vasodilation or 

myocardial depression can exacerbate these 

issues, necessitating careful hemodynamic 

monitoring.7–9  

 

Respiratory System 

Age-related changes in the 

respiratory system include decreased chest 

wall compliance, weakened respiratory 

muscles, and reduced alveolar surface area. 

These changes impair gas exchange, reduce 

responses to hypoxia and hypercapnia, and 

increase the risk of postoperative 

respiratory complications such as 

hypoxemia and pneumonia..10–12  

 

Renal System 

Renal function declines with age, 

evidenced by decreased renal blood flow 

and glomerular filtration rate (GFR).13 

These changes affect the excretion of drugs 

and the body's ability to maintain fluid and 

electrolyte balance.14 Anesthetic 

management in elderly patients must 

account for these factors to avoid drug 

toxicity and fluid overload. 13,15 

 

 

 

Hepatic System 

Aging is also associated with a 

reduction in liver mass and hepatic blood 

flow, leading to decreased metabolism of 
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drugs. 16This necessitates adjustments in 

dosing and careful selection of anesthetic 

agents to prevent prolonged drug effects 

and potential toxicity.16,17  

 

Central Nervous System 

The central nervous system 

undergoes significant changes with age, 

including neuronal loss and alterations in 

neurotransmitter levels.18 These changes 

increase the sensitivity of elderly patients to 

anesthetics and their susceptibility to 

postoperative cognitive dysfunction and 

delirium.19,20 

 

Anesthetic Implications 

Given these physiological changes, 

the anesthetic management of geriatric 

patients requires a nuanced approach.21 

Anesthetic techniques and agents must be 

carefully chosen and dosed to minimize 

adverse effects while ensuring effective 

perioperative care.21,22 General anesthesia, 

while commonly used, poses a higher risk 

for cardiovascular and respiratory 

complications in the elderly.23 Regional 

anesthesia, such as spinal or epidural 

anesthesia, can often be preferable as it 

reduces the likelihood of respiratory 

depression and cognitive impairment. 24 

Furthermore, a multimodal approach to 

pain management, incorporating non-

opioid analgesics, local anesthetics, and 

adjunctive therapies, can help minimize 

opioid-related side effects and enhance 

recovery. The goal is to provide effective 

analgesia while reducing the risk of 

delirium and other cognitive 

disturbances.18–22,24,25 

 

Postoperative Considerations 

Postoperative care for elderly patients 

involves vigilant monitoring for 

complications such as delirium, cognitive 

dysfunction, respiratory failure, and 

cardiovascular instability26–29. Early 

mobilization and rehabilitation are critical 

to reducing the risk of deep vein 

thrombosis, pulmonary embolism, and 

prolonged immobility.30  

 

Research Objectives 

This literature review aims to provide 

a comprehensive evaluation of the impact 

of age-related physiological changes on 

anesthetic practices and outcomes in 

geriatric patients. By synthesizing current 

research, the review seeks to offer insights 

into optimizing anesthetic care for the 

elderly, addressing both intraoperative 

management and postoperative recovery.  

 

 

Importance of the Study 

Understanding the complex interplay 

between aging physiology and anesthesia is 

essential for improving surgical outcomes 

and quality of life for elderly patients. As 



Online-ISSN 2565-1409                                                  Journal of Widya Medika Junior Vol. 6 No. 3 July 2024 

212 
 

 

 

the population ages, the demand for 

geriatric anesthesiology expertise will 

continue to grow. 31. This review 

contributes to the body of knowledge 

necessary for developing best practices and 

guiding future research in this critical area 

of healthcare. 

By examining the latest evidence on 

age-related physiological changes and their 

anesthetic implications, this review 

underscores the importance of tailored 

anesthetic management in the geriatric 

population, ultimately aiming to enhance 

patient safety and outcomes in this 

vulnerable group. 

 

METHOD 

Literature Search Strategy 

A systematic literature search was 

conducted to gather relevant studies on the 

impact of age-related physiological 

changes on anesthetic practices in geriatric 

patients. Electronic databases searched 

included PubMed, MEDLINE, Scopus, and 

the Cochrane Library. Keywords and search 

terms used were "geriatric anesthesia," 

"elderly patients," "age-related 

physiological changes," "cardiovascular 

system," "respiratory system," "renal 

system," "hepatic system," "central nervous 

system," "pharmacokinetics," and 

"pharmacodynamics." 

 

 

Inclusion and Exclusion Criteria 

Studies were included if they met the 

following criteria: 

1. Peer-reviewed articles published in 

English. 

2. Studies focusing on anesthetic 

management in patients aged 65 years 

and older. 

3. Research discussing physiological 

changes due to aging and their impact 

on anesthetic practices. 

4. Types of studies considered: clinical 

trials, observational studies, reviews, 

and meta-analyses. 

Studies were excluded if: 

1. Not published in English. 

2. Involved non-human subjects. 

3. Focused exclusively on pediatric or 

adult populations under 65 years. 

4. Consisted of case reports or editorials 

without substantial data. 

 

Data Extraction and Synthesis 

Data from eligible studies were extracted 

and organized according to: 

1. Study characteristics (authors, 

publication year, study design). 

2. Population characteristics (age range, 

sample size). 
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3. Key findings on age-related 

physiological changes in the 

cardiovascular, respiratory, renal, 

hepatic, and central nervous systems. 

4. Specific anaesthetic techniques and 

pharmacological considerations for 

elderly patients. 

5. Postoperative outcomes and 

complications. 

The extracted data were synthesized 

to create a comprehensive overview of how 

physiological changes in elderly patients 

affect anaesthetic practices. Key themes 

were identified and categorized based on 

the physiological systems involved and 

their anaesthetic implications. 

 

Quality Assessment 

The quality of  included studies was 

assessed using a standardized tool. 

1. Randomized controlled trials 

(RCTs) were assessed using the 

Cochrane risk of bias tool. 

2. Observational studies were assessed 

using the Newcastle-Ottawa scale. 

3. Reviews and meta-analyses were 

assessed using the AMSTAR 

(Measurement Tool for Appraising 

Systematic Reviews) criteria. 

 

 

 

Data Analysis 

A qualitative synthesis approach was 

employed to integrate findings from diverse 

study designs. Quantitative data were 

summarized using descriptive statistics 

where applicable. Due to the heterogeneity 

of study designs and outcomes, a formal 

meta-analysis was not performed. Instead, 

key patterns and themes were identified and 

discussed. 

 

Ethical Considerations 

As this study was a review of existing 

literature, ethical approval was not 

required. However, ethical considerations 

in the included studies, particularly those 

involving the management of elderly 

patients, were noted and discussed. 

This methodical approach ensures a 

comprehensive understanding of the 

interplay between aging physiology and 

anaesthetic management, aiming to 

improve anaesthetic care and outcomes for 

geriatric surgical patients. 

 

DISCUSSION 

Overview of Findings 

The literature review highlights the 

profound impact of age-related 

physiological changes on the anesthetic 

management of geriatric patients. These 

changes affect multiple organ systems, 
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necessitating specialized approaches to 

anesthesia to mitigate risks and optimize 

perioperative outcomes. This discussion 

delves deeper into these physiological 

changes, their anesthetic implications, and 

strategies for effective management.32,33  

 

Cardiovascular System 

Aging brings significant changes to 

the cardiovascular system, including 

increased arterial stiffness, reduced 

vascular compliance, and diminished 

myocardial function. These alterations 

result in higher systolic blood pressure, 

decreased cardiac output, and an increased 

propensity for arrhythmias and myocardial 

ischemia. 34–36These changes require 

anaesthesiologists to adopt a cautious 

approach to hemodynamic management 

during anaesthesia.33 

Anaesthetic Implications: 

● Hemodynamic Monitoring: 

Continuous monitoring of blood 

pressure, heart rate, and cardiac output 

is crucial.37,38 Invasive monitoring, 

such as arterial lines, may be necessary 

for high-risk patients. 39 

● Agent Selection: Agents with minimal 

cardiovascular depression, such as 

etomidate for induction, are often 

preferred. The use of volatile 

anaesthetics should be carefully 

titrated, as agents like sevoflurane can 

cause vasodilation and myocardial 

depression.40–42 

● Fluid Management: Elderly patients 

often have a reduced capacity to handle 

fluid overload. 43Fluid administration 

should be carefully balanced to avoid 

both hypovolemia and fluid overload. 

The use of goal-directed fluid therapy 

can help optimize fluid status and 

improve outcomes.44,45 

 

Respiratory System 

Age-related changes in the 

respiratory system include decreased chest 

wall compliance, weakened respiratory 

muscles, reduced alveolar surface area, and 

diminished response to hypoxia and 

hypercapnia.46 These changes increase the 

risk of perioperative respiratory 

complications such as hypoxemia, 

atelectasis, and pneumonia.46,47 

Anesthetic Implications: 

● Ventilation Strategies: Lung-

protective ventilation strategies, 

including low tidal volumes (6-8 

mL/kg) and appropriate levels of 

positive end-expiratory pressure 

(PEEP), should be employed to reduce 

the risk of ventilator-associated lung 

injury.48–50 

● Regional Anesthesia: Where feasible, 

regional anesthesia techniques (e.g., 

spinal, epidural, and peripheral nerve 

blocks) are preferable as they maintain 
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spontaneous respiration and reduce the 

risk of postoperative respiratory 

complications.51,52 

● Postoperative Care: Early 

mobilization, pulmonary 

rehabilitation, and incentive 

spirometry are critical components of 

postoperative care to prevent 

respiratory complications.53–55 

 

 

Renal System 

The decline in renal function with 

age, characterized by reduced renal blood 

flow and glomerular filtration rate (GFR), 

affects the pharmacokinetics of many 

anesthetic agents and increases the risk of 

perioperative renal complications.56,57 

Anesthetic Implications: 

● Drug Selection and Dosing: 

Anesthetic agents and adjuncts that are 

renally excreted should be dosed 

cautiously. Agents with extra-renal 

clearance pathways, such as 

remifentanil, are advantageous.58,59 

● Fluid Management: Maintaining 

adequate renal perfusion through 

careful fluid management and avoiding 

nephrotoxic agents (e.g., NSAIDs and 

certain antibiotics) is critical.60–62 

● Monitoring: Perioperative monitoring 

of renal function, including urine 

output and serum creatinine levels, is 

essential to detect and manage acute 

kidney injury promptly.63–65 

 

Hepatic System 

Aging affects the hepatic system 

through decreased liver mass, reduced 

hepatic blood flow, and diminished 

metabolic capacity. These changes alter the 

metabolism of anesthetic agents and 

increase the risk of drug accumulation and 

toxicity.66,67 

Anesthetic Implications: 

● Agent Selection: Anesthetic agents 

with minimal hepatic metabolism, 

such as propofol and remifentanil, 

should be considered to avoid 

prolonged drug effects.68–70 

● Dosing Adjustments: Dosages of 

anesthetic agents and adjuncts should 

be adjusted based on the patient's 

hepatic function to prevent 

toxicity.71,72 

● Monitoring: Liver function tests and 

monitoring for signs of hepatic 

dysfunction are important in the 

perioperative period.73–75 

 

Central Nervous System 

The central nervous system undergoes 

significant changes with aging, including 

neuronal loss, reduced neurotransmitter 

levels, and increased sensitivity to 

anesthetics. These changes contribute to a 
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higher risk of postoperative cognitive 

dysfunction (POCD) and delirium.76,77 

Anesthetic Implications: 

● Dose Reduction: Elderly patients 

typically require lower doses of 

anesthetic agents to achieve the 

desired effect, reducing the risk of 

over-sedation and cognitive side 

effects.78–80 

● Multimodal Analgesia: Utilizing a 

combination of analgesic modalities, 

including local anaesthetics, non-

opioid analgesics, and adjuncts like 

gabapentinoids, can reduce the 

reliance on opioids and their 

associated cognitive risks.81–83 

● Regional Anaesthesia: Regional 

anaesthesia techniques are beneficial 

as they are associated with a lower 

incidence of POCD and delirium 

compared to general anaesthesia.84–86 

● Postoperative Strategies: Measures 

such as maintaining normothermia, 

ensuring adequate pain control, 

promoting early ambulation, and 

minimizing the use of psychoactive 

drugs are critical in preventing and 

managing POCD and delirium.85,87 

 

Anaesthetic Techniques and Multimodal 

Analgesia 

Regional Anaesthesia: 

● Regional anaesthesia, including 

spinal, epidural, and nerve blocks, 

offers several advantages for elderly 

patients. These techniques preserve 

respiratory function, reduce systemic 

drug exposure, and are associated 

with lower rates of POCD and 

delirium.88–90 

● Techniques like ultrasound-guided 

nerve blocks enhance the precision 

and efficacy of regional anaesthesia, 

potentially reducing the risk of 

complications and improving 

analgesic outcomes.91,92 

 

Multimodal Analgesia: 

● Multimodal analgesia involves using 

a combination of analgesic agents and 

techniques to achieve effective pain 

control with minimal side effects. 

Non-opioid analgesics (e.g., 

acetaminophen, NSAIDs), local 

anaesthetics, and adjunctive therapies 

(e.g., gabapentinoids, NMDA 

receptor antagonists) are integral 

components of this approach.93–95 

● This strategy minimizes opioid use, 

reducing the risk of opioid-related 

adverse effects such as respiratory 

depression, constipation, and 

delirium, which are particularly 

problematic in elderly patients.96,97 

 

Postoperative Considerations 

Cognitive Function: 
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● Monitoring for signs of delirium and 

cognitive dysfunction is crucial. 

Implementing strategies to reduce the 

incidence of these complications, 

such as avoiding prolonged fasting, 

ensuring adequate hydration, and 

optimizing pain control, is 

essential.98–100 

● Non-pharmacological interventions, 

including orientation protocols, early 

mobilization, and family involvement 

in care, can help mitigate cognitive 

decline.101 

 

Pain Management: 

● Adequate pain control is vital for 

preventing complications such as 

prolonged immobility, deep vein 

thrombosis, and pulmonary issues. 

Regional anaesthesia and multimodal 

analgesia play a significant role in 

achieving effective pain 

management.102,103 

● Regular pain assessment using 

appropriate scales (e.g., Visual 

Analog Scale, Numeric Rating Scale) 

ensures timely and adequate pain 

relief.104 

Mobility and Rehabilitation: 

● Early mobilization and physical 

therapy are critical to reducing the 

risk of postoperative complications 

such as pressure ulcers, deep vein 

thrombosis, and muscle wasting.105,106 

● Multidisciplinary care teams, 

including anaesthesiologists, 

surgeons, geriatricians, physical 

therapists, and nurses, are essential 

for coordinating care and promoting 

optimal recovery. 

 

Implications for Practice and Future 

Research 

The review underscores the need for 

tailored anaesthetic management protocols 

for elderly patients. Anaesthetic care should 

prioritize patient safety, minimize adverse 

effects, and enhance recovery through 

appropriate anaesthetic techniques and 

multimodal analgesia. 

Practice Implications: 

● Developing and implementing 

guidelines specific to geriatric 

anaesthesia can standardize care and 

improve outcomes. 

● Training programs for 

anaesthesiologists should include 

comprehensive education on the 

physiological changes associated 

with aging and their anaesthetic 

implications. 

● Collaboration between 

anaesthesiologists, surgeons, and 

geriatricians is vital for creating 

individualized perioperative care 

plans. 

Future Research: 
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● Further research is needed to develop 

and validate specific guidelines for 

geriatric anaesthesia, exploring the 

efficacy and safety of different 

anaesthetic agents and techniques in 

elderly populations. 

● Studies focusing on the prevention and 

management of POCD and delirium in 

elderly patients are crucial for 

improving cognitive outcomes. 

● Long-term outcome studies are 

necessary to understand the impact of 

various anaesthetic approaches on the 

quality of life and functional status of 

elderly patients postoperatively.  

CONCLUSION 

The management of anesthesia in 

geriatric patients presents unique 

challenges due to age-related physiological 

changes affecting various organ systems. A 

tailored approach that considers these 

changes and employs strategies such as 

regional anesthesia and multimodal 

analgesia can significantly improve 

perioperative outcomes. Ongoing research 

and education in geriatric anesthesia are 

essential to optimize care for this growing 

patient population, ultimately enhancing 

their surgical experience and recovery. 

By understanding and addressing the 

complex interplay between aging 

physiology and anesthesia, healthcare 

providers can improve the safety and 

effectiveness of anesthetic care for elderly 

patients, ensuring better surgical outcomes 

and enhanced quality of life. 
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