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ABSTRACT  

Introduction: Postoperative cognitive impairment (PDP) is a common and significant complication in 

elderly patients undergoing surgery, associated with higher morbidity, prolonged hospitalization, and 

increased mortality. Although multiple factors contribute to the development of POCD, the type of 

anesthesia and techniques used during the surgical procedure play a critical role. This study aims to 

evaluate the relationship between different types of anesthesia and the development of POCD, 

identify associated risk factors, and explore potential interventions to minimize this complication in 

elderly patients. Methods: A systematic review was carried out with analysis of studies published 
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between 2021 and 2024. The search was conducted in the PubMed, Scopus and Web of Science 

databases, using descriptors related to anesthesia, cognitive dysfunction and elderly patients. 

Randomized controlled trials, cohort studies, and case-control studies that investigated the incidence 

of POCD in elderly patients undergoing different types of anesthesia were included. Two 

independent reviewers selected and extracted data, while the quality of the studies was assessed 

using the Cochrane Risk of Bias tool and the Newcastle-Ottawa scale. Results: We included 18 

studies, covering 6,732 elderly patients. The results showed that general anesthesia with volatile 

agents, such as sevoflurane and desflurane, was associated with a higher incidence of POCD, ranging 

between 35% and 40%, compared to intravenous anesthetics, such as propofol (20%). 

Dexmedetomidine, both as an anesthetic adjunct and for ICU sedation, has been shown to 

significantly reduce the incidence of POCD. In addition, cognitive prerehabilitation and intranasal 

insulin administration have also shown efficacy in reducing cognitive decline. Factors such as 

advanced age, comorbidities, duration of the surgical procedure, and heart rate variability have been 

identified as significant predictors of POCD. Conclusion: The choice of the type of anesthesia and 

the implementation of specific interventions can significantly reduce the risk of POCD in elderly 

patients. Intravenous anesthetics, such as propofol, and adjuvants such as dexmedetomidine, showed 

benefits in cognitive outcomes. Strategies such as cognitive prerehabilitation and intranasal insulin 

administration have also been shown to be effective. Personalization of the anesthetic approach, 

taking into account individual risk factors, is essential to optimize outcomes in this population. 
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INTRODUCTION 

The aging of the population has brought new challenges to modern medicine, especially in 

the field of anesthesiology. It is estimated that in the coming decades, the number of surgeries 

performed on elderly patients will increase substantially due to the growth of the elderly population 

globally (Humeidan et al., 2021). However, this group of patients is at high risk of postoperative 

complications, including postoperative cognitive dysfunction (POCD), a condition characterized by 

temporary or permanent reduction in cognitive function after surgical procedures (Wang et al., 2022; 

Yang et al., 2023). POCD is a significant clinical complication, associated with greater morbidity, 

prolonged hospitalization, increased mortality rates, and decreased quality of life in elderly patients 

(Fan et al., 2021; Namirembe et al., 2023). 

Several studies have explored the mechanisms underlying the development of POCD, 

suggesting that multiple factors may contribute to its occurrence, including the type of anesthesia 

used, the duration of the surgical procedure, the patient's pre-existing clinical condition, and the 

systemic inflammatory response induced by surgery (Xu et al., 2023; Mi et al., 2023). In particular, 

the role of anesthesia in the genesis of POCD has been widely debated, as different anesthetic agents 

and anesthetic techniques may have distinct impacts on postoperative cognitive function (Wittwer et 

al., 2023; Han et al., 2023). Individual susceptibility to the development of POCD seems to be 

related to specific characteristics of patients, such as advanced age, presence of comorbidities, and 

nutritional status (Li et al., 2023; Yu et al., 2022). 

Despite advances in the understanding of POCD, many aspects of its development remain 

unclear, especially regarding the choice of type of anesthesia and its influence on the cognitive 

prognosis of elderly patients (Chen et al., 2022; Pang et al., 2021). The impact of anesthesia, whether 

general or regional, on cognitive function in the short and long term is a topic of great relevance, as 

the optimization of anesthetic practices can play a crucial role in reducing the incidence of POCD 

and, consequently, improving postoperative outcomes (Wagner et al., 2023; Nair et al., 2021). 

This study aims to deepen the understanding of the impact of anesthesia on the cognitive 

function of elderly patients undergoing surgery, with a focus on the development of POCD. Through 

a systematic review and meta-analysis of recent studies, this work seeks to identify the risk factors, 

the anesthetic agents most associated with the development of POCD, and the possible interventions 

to minimize this complication (Humeidan et al., 2021; Dustin Boone et al., 2022). By providing a 

comprehensive synthesis of the current evidence, it is expected to contribute to the choice of safer 

and more effective anesthetic strategies for this vulnerable population. 
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MATERIALS AND METHODS 

The aim of this study was to investigate the impact of anesthesia on postoperative cognitive 

function in elderly patients, with a focus on the development of postoperative cognitive dysfunction 

(POCD). We sought to identify risk factors, anesthetic agents most associated with the development 

of POCD, and possible interventions that can minimize the risk of this complication. 

This study consisted of a systematic review and analysis of randomized controlled trials 

(RCTs) and observational studies that investigated the relationship between different types of 

anesthesia and the development of POCD in elderly patients undergoing surgery. 

 

INCLUSION AND EXCLUSION CRITERIA 

• Inclusion Criteria: 

o Studies published between 2021 and 2024 were included. 

o Studies involving patients over 65 years of age. 

o Studies that investigated postoperative cognitive dysfunction (POCD) in patients 

undergoing any type of surgery under general or regional anesthesia. 

o Randomized controlled trials (RCTs), cohort studies, and case-control studies. 

o Studies that used standardized methods for assessing cognitive function (e.g., Mini-Mental 

State Examination, Montreal Cognitive Assessment). 

• Exclusion Criteria: 

o Studies with patients under 65 years of age were excluded. 

o Review articles, editorials, letters to the editor and unique case reports. 

o Studies that did not present specific data on POCD or that used non-standardized definitions 

of cognitive dysfunction. 

o Studies in which cognitive function was assessed before 24 hours or after 6 months of the 

surgical procedure. 

 

The search was carried out in the electronic databases PubMed, Scopus and Web of Science. 

The search strategy was developed with the combination of controlled descriptors (MeSH terms) and 

keywords related to the theme. The initial search used terms such as: "Anesthesia"; "Cognitive 

Dysfunction"; "Postoperative Cognitive Dysfunction (POCD)"; "Elderly Patients"; "Surgery" and 

"Cognition Disorders" 

The search was refined by using filters to narrow the results to articles published between 

2021 and 2024.  

As this was a systematic review and meta-analysis study, ethical consent was not required, as 

the data used were from published and publicly accessible studies. 
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The anesthetic agents and risk factors most associated with the development of POCD in the 

elderly were identified, as well as possible interventions that can reduce the incidence of this 

complication. The results contributed to clinical practice, helping to choose safer anesthetic strategies 

for elderly patients. 

 

RESULTS 

The systematic review and meta-analysis included a total of 18 studies, published between 

2021 and 2024, that addressed the impact of anesthesia on postoperative cognitive function in elderly 

patients. The selected studies totaled a sample of 6,732 patients with a mean age of 72.5 years, who 

underwent different types of surgeries, including abdominal, cardiac, and non-cardiac surgeries. The 

results were analyzed for the incidence of postoperative cognitive dysfunction (PDP), types of 

anesthesia used, associated risk factors, and interventions to minimize this complication. 

 

INCIDENCE OF POCD AND TYPES OF ANESTHESIA 

The analysis of the studies revealed that the incidence of POCD ranged from 15% to 40% 

among elderly patients undergoing different types of anesthesia. General anesthesia was associated 

with a higher prevalence of POCD compared to regional anesthesia (Li et al., 2023; Yang et al., 

2023). Among anesthetic agents, the use of volatile anesthetics, such as sevoflurane and desflurane, 

was associated with a higher incidence of POCD compared to intravenous anesthetics, such as 

propofol (Wittwer et al., 2023; Pang et al., 2021). 

Specific studies have highlighted dexmedetomidine as an anesthetic agent with a lower risk 

of developing POCD, due to its neuroprotective properties and ability to reduce brain inflammation 

(Wang et al., 2022; Yu et al., 2022). The use of ketamine in subanesthetic doses has shown a 

significant protective effect in reducing perioperative neurocognitive disorders in elderly patients 

undergoing major surgery (Han et al., 2023; Wittwer et al., 2023). 
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GRAPH 1 

 
THE AUTHOR 

 

 

It is observed that general anesthesia with volatile agents has the highest incidence of POCD, 

while the use of dexmedetomidine and ketamine in subanesthetic doses shows a lower prevalence, 

indicating a protective effect against neurocognitive disorders. 

 

RISK FACTORS FOR THE DEVELOPMENT OF POCD 

The analysis identified several risk factors associated with the development of POCD in 

elderly patients. Advanced age, presence of comorbidities such as metabolic syndrome and 

cardiovascular disease, and a longer duration of the surgical procedure were consistently reported as 

significant risk factors for POCD (Fan et al., 2021; Mi et al., 2023). Heart rate variability has also 

been identified as a predictor of POCD, indicating that changes in autonomic modulation may play 

an important role in predisposing to postoperative cognitive decline (Li et al., 2023). 

Studies have also suggested that an exacerbated inflammatory response during the 

perioperative period contributes to the development of POCD, possibly mediated by 

neuroinflammation and NMDA receptor dysfunction (Chen et al., 2022). 
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GRAPH 2. 
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Advanced age and the presence of comorbidities, such as metabolic syndrome and 

cardiovascular disease, are the most significant risk factors, followed by the duration of the surgical 

procedure, heart rate variability, and an exacerbated inflammatory response during the perioperative 

period. 

 

INTERVENTIONS TO REDUCE THE RISK OF POCD 

Several interventions have been highlighted as potentially effective in reducing the incidence 

of POCD. Cognitive prerehabilitation has been shown to significantly reduce the incidence of 

postoperative delirium and cognitive decline in elderly patients undergoing major noncardiac 

surgeries (Humeidan et al., 2021). Administration of intranasal insulin in elderly patients with 

metabolic syndrome was associated with an improvement in postoperative cognitive function (Mi et 

al., 2023). 

The use of dexmedetomidine both as an anesthetic adjunct and during sedation in the 

intensive care unit has also been shown to reduce the incidence of postoperative delirium and 

improve long-term cognitive outcomes (Namirembe et al., 2023; Yang et al., 2023). 
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GRAPH 3 
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The efficacy of different interventions in reducing the incidence of postoperative cognitive 

dysfunction (POCD) in elderly patients is illustrated. The use of dexmedetomidine, both as an 

anesthetic adjuvant and for sedation in the ICU, showed the greatest efficacy in reducing the 

incidence of POCD. Cognitive prerehabilitation and intranasal insulin administration have also 

demonstrated significant benefits in improving postoperative cognitive outcomes. 

 

COMPARISON BETWEEN VOLATILE AND INTRAVENOUS ANESTHESIA 

Studies comparing volatile anesthesia with intravenous anesthesia showed that intravenous 

anesthetics, such as propofol, were associated with lower rates of POCD, especially in elderly 

patients undergoing laparoscopic abdominal surgeries (Li et al., 2023). On the other hand, the use of 

volatile anesthetics has been linked to an increase in the incidence of cognitive complications, 

possibly due to neurotoxic effects that can trigger neuronal inflammation and apoptosis (Wittwer et 

al., 2023; Pang et al., 2021). 
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CHART 4 
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The comparison between volatile and intravenous anesthesia (using propofol) in the incidence 

of postoperative cognitive dysfunction (POCD) evidences that volatile anesthesia is associated with a 

higher rate of POCD (35%) compared to intravenous anesthesia with propofol (20%), suggesting that 

the use of volatile anesthetics may increase the risk of cognitive complications in elderly patients. 

Intravenous anesthetics, such as propofol and dexmedetomidine, have been shown to be 

associated with a lower risk of postoperative cognitive decline. Interventions such as cognitive 

prerehabilitation and intranasal insulin administration have shown potential to reduce the incidence 

of POCD. However, risk factors such as older age, comorbidities, and heart rate variability should be 

considered when planning the anesthetic approach for this population. 

 

DISCUSSION 

As evidenced, the incidence of POCD varies significantly with the type of anesthesia used, 

being higher in patients exposed to volatile anesthetics, such as sevoflurane and desflurane, 

compared to intravenous anesthetics, such as propofol. This observation corroborates previous 

studies that suggest that volatile anesthetics may exert neurotoxic effects, triggering inflammatory 

processes and neuronal apoptosis, which contributes to the development of POCD (Wittwer et al., 

2023; Pang et al., 2021). 

The use of dexmedetomidine as an anesthetic adjunct or for intensive care unit sedation has 

been shown to significantly reduce the incidence of POCD and improve long-term cognitive 

outcomes. This finding is in line with research highlighting the neuroprotective properties of 

dexmedetomidine, attributed to its ability to reduce brain inflammation and modulate stress 

responses in the central nervous system (Wang et al., 2022; Yu et al., 2022). Thus, dexmedetomidine 
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emerges as a promising intervention in geriatric anesthesiology, especially for patients at risk of 

postoperative cognitive decline. 

Cognitive prerehabilitation and intranasal insulin administration were also highlighted as 

effective interventions in reducing the incidence of POCD. Cognitive prerehabilitation has been 

shown to be particularly useful in patients undergoing major noncardiac surgeries, significantly 

reducing the incidence of postoperative delirium and cognitive decline (Humeidan et al., 2021). 

Intranasal insulin, meanwhile, has been associated with improvements in postoperative cognitive 

function in patients with metabolic syndrome, likely due to its direct effects on neuroplasticity and 

brain metabolism (Mi et al., 2023). These interventions, focused on both prevention and management 

of POCD, suggest that multimodal approaches may be essential to optimize anesthetic care in elderly 

patients. 

On the other hand, the data revealed that advanced age, the presence of comorbidities such as 

cardiovascular diseases and metabolic syndrome, and a longer duration of the surgical procedure are 

significant risk factors for the development of POCD (Fan et al., 2021; Mi et al., 2023). These 

findings indicate that, in addition to the choice of anesthetic agent, consideration of individual patient 

factors is crucial for anesthetic planning and minimizing the risk of cognitive complications. Heart 

rate variability and an exacerbated inflammatory response during the perioperative period have also 

been identified as important predictors, suggesting that close monitoring and management of 

inflammatory responses may be relevant strategies to prevent POCD (Li et al., 2023; Chen et al., 

2022). 

In view of the evidence, it is evident that the optimization of anesthetic practices and the 

individualization of care are fundamental to reduce the risk of POCD in elderly patients. While 

intravenous anesthetics such as propofol appear to be a safer choice in terms of cognitive outcomes, 

interventions such as dexmedetomidine and cognitive prerehabilitation offer complementary 

approaches to minimize postoperative cognitive decline. However, it is important to emphasize that 

anesthetic choices must be adapted to the clinical condition of each patient, taking into account 

comorbidities, type of surgery, and specific risk factors. 

Despite the progress made, this review also identified areas that need further research. There 

are significant gaps in the understanding of the pathophysiological mechanisms underlying POCD, 

especially in relation to the influence of different anesthetics and interventions on brain metabolism 

and neuroinflammation.  

 

FINAL CONSIDERATIONS 

In summary, the careful choice of the type of anesthesia and the implementation of specific 

interventions can significantly reduce the incidence of POCD in elderly patients. Intravenous 



 

 
Impact of anesthesia on postoperative cognitive function in older adults: Development of Postoperative Cognitive Dysfunction 

(POCD) in elderly patients 

LUMEN ET VIRTUS, São José dos Pinhais, Vol. XV Núm. XXXIX, p.3480-3492, 2024 
3490 

anesthetics such as propofol and adjunctives such as dexmedetomidine have demonstrated clear 

benefits in terms of cognitive outcomes. At the same time, strategies such as cognitive 

prerehabilitation and intranasal insulin administration have been shown to be effective in preventing 

cognitive decline. Management of individual risk factors and personalization of anesthetic 

approaches are essential to optimize outcomes in an increasingly aging population. 
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