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1. INTRODUCTION
The aging process is associated with various physiological changes 
that can influence the body's response to anaesthesia. Elderly patients 
often present with diminished cognitive reserve, altered 
pharmacokinetics, and increased sensitivity to anaesthetic agents, 
placing them at heightened risk for neurological complications post-
surgery. Understanding these risks is crucial for improving 
perioperative care and patient outcomes in this population. POCD is 
characterized by a decline in cognitive functions such as memory, 
attention, and executive function following surgery. “Studies indicate 
that up to 10% of elderly patients may experience POCD within the 
first three months post-surgery, with a higher incidence observed in 
those undergoing major non-cardiac surgeries.” [2]

1.2. Postoperative Delirium (POD)
POD is an acute confusional state that typically manifests within the 
first few days after surgery. It is associated with increased morbidity, 
prolonged hospital stays, and a higher risk of long-term cognitive 
decline. [2]

1.3. Mechanisms Underlying Neurological Complications: Several 
factors contribute to the heightened vulnerability of elderly patients to 
anaesthesia-related neurological complications:
v Neuroinflammation: Surgical stress and anaesthetic agents may 

trigger inflammatory responses in the brain, leading to neuronal 
injury.[2]

v Cerebral Hypo perfusion: Age-related changes in cerebral 
autoregulation can result in inadequate cerebral blood flow during 
surgery.[3]

v Neurodegenerative Conditions: Pre-existing conditions such as 
mild cognitive impairment or Alzheimer's disease can predispose 
individuals to postoperative cognitive decline.[2]

1.4. Anaesthetic Techniques and Neurological Outcomes
General Anaesthesia: General anaesthesia, particularly when 
involving inhalational agents, has been associated with a higher 
incidence of postoperative cognitive dysfunction (POCD) and 
postoperative delirium (POD) in elderly patients. Inhalational 
anaesthetics like sevoflurane and isoflurane are known to affect brain 
activity and promote neuroinflammation, which can increase the 

likelihood of cognitive complications. This is particularly concerning 
in elderly individuals who may already have reduced cognitive 
reserves due to aging or pre-existing conditions, making them more 
vulnerable to anaesthesia-induced cognitive decline. [2]

Total Intravenous Anaesthesia (TIVA): TIVA, utilizing agents such 
as propofol, has shown neuroprotective advantages in elderly patients. 
Research suggests that TIVA may reduce the inflammatory response 
triggered by surgery and anaesthesia, leading to a more favorable 
cognitive outcome post-surgery. Additionally, TIVA has been linked to 
faster recovery of cognitive functions, as it avoids the use of 
inhalational agents, which are typically associated with prolonged 
cognitive impairment. This makes TIVA a potentially better option for 
elderly patients, especially those at higher risk of POCD and POD. [5]

Regional Anaesthesia: Regional anaesthesia techniques, such as 
spinal or epidural anaesthesia, have been associated with a lower risk 
of POCD and POD compared to general anaesthesia. These techniques 
offer a targeted approach to pain management, reducing the need for 
systemic anaesthetics and minimizing the associated risks of cognitive 
dysfunction. By avoiding general anaesthesia's systemic effects, 
regional anaesthesia helps preserve cognitive function in elderly 
patients, making it a safer alternative in surgeries where possible. [10]

1.5. Risk Factors for Neurological Complications: 
Advanced age, particularly for individuals over 70 years old, is a 
significant risk factor for developing postoperative cognitive 
dysfunction (POCD) and postoperative delirium (POD). [2] As 
individuals age, their cognitive reserve diminishes, making them more 
susceptible to anaesthesia-related neurological complications. “Pre-
existing cognitive impairment, such as mild cognitive impairment or 
dementia, further heightens this susceptibility. These conditions 
reduce the brain's resilience to the stresses of surgery and anaesthesia, 
increasing the likelihood of cognitive decline post-surgery.”[10] 
Additionally, the nature of the surgery itself plays a role; longer and 
more invasive procedures are associated with a higher incidence of 
neurological complications due to the extended exposure to surgical 
stress and anaesthesia. Finally, the choice and duration of anaesthetic 
agents also contribute significantly to postoperative cognitive 
outcomes. For instance, volatile anaesthetics, commonly used in 
general anaesthesia, have been linked to a higher incidence of POCD 
and POD, whereas alternatives like total intravenous anaesthesia 
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ABSTRACT
As the global population ages, the number of elderly individuals undergoing surgical procedures requiring anaesthesia has steadily increased. This 
demographic is particularly vulnerable to anaesthesia-related neurological complications, including postoperative cognitive dysfunction (POCD) 
and postoperative delirium (POD). This paper reviews the effects of anaesthesia on neurological outcomes in geriatric patients, focusing on the risk 
factors and mechanisms underlying these conditions. The study emphasizes the influence of anaesthesia type, particularly the comparison between 
general anaesthesia, Total Intravenous Anaesthesia (TIVA), and regional anaesthesia, on cognitive outcomes. It highlights that elderly patients, 
especially those over 75 years of age, are at a significantly higher risk of developing POCD and POD, with general anaesthesia showing a greater 
association with these conditions. Additionally, longer surgeries and pre-existing cognitive impairments, such as mild cognitive impairment or 
dementia, are found to exacerbate the risk of cognitive decline. The research also explores potential strategies to mitigate these risks, including 
preoperative cognitive assessments, optimized anaesthetic management, and intraoperative monitoring. The findings suggest that TIVA and 
regional anaesthesia techniques are preferable for reducing postoperative cognitive complications. By understanding the complex relationship 
between anaesthesia and cognitive outcomes, healthcare providers can enhance perioperative care, minimize risks, and improve the quality of 
recovery for elderly surgical patients. : Geriatric patients undergoing surgery are particularly vulnerable to neurological Background
complications such as postoperative cognitive dysfunction (POCD) and delirium. Anaesthesia type and duration significantly influence these 
outcomes. Understanding the interplay between anaesthesia and cognitive function is essential for optimizing perioperative care and improving 
recovery in elderly surgical populations. The research highlights that patients over 75 years were significantly more likely to develop Results: 
POCD and POD, with a p-value less than 0.05 indicating statistical significance. General anaesthesia was associated with higher risks, while Total 
Intravenous Anaesthesia (TIVA) and regional anaesthesia reduced these risks. For instance, Patient 007 (85 years) developed both POCD and POD 
after general anaesthesia, while Patient 002 (68 years) receiving TIVA only experienced POD. Additionally, longer surgeries, such as Patient 005's 
4-hour abdominal surgery, showed a positive correlation with cognitive decline.
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(TIVA) may reduce these risks. Thus, all these factors—age, pre-
existing cognitive conditions, surgery type, and anaesthetic 
management—collectively influence the likelihood of postoperative 
cognitive issues in elderly patients.

1.6. Strategies to Mitigate Neurological Risks
v Preoperative Cognitive Assessment: Routine screening for 

cognitive impairment can identify at-risk individuals.

v Optimized Anaesthetic Management: Employing TIVA and 
minimizing the use of inhalational agents may reduce 
neurological risks.

v Intraoperative Monitoring: Utilizing depth-of-anaesthesia 
monitoring to avoid over- or under-sedation.

v Postoperative Care: Implementing early mobilization, adequate 
pain management, and monitoring for signs of delirium.

Anaesthesia in geriatric patients necessitates careful consideration of 
neurological risks. By understanding the mechanisms underlying 
anaesthesia-related cognitive decline and implementing targeted 
strategies, healthcare providers can improve surgical outcomes and 
quality of life for elderly individuals undergoing surgery.

The use of anaesthesia in geriatric patients is associated with a range of 
neurological complications, including postoperative cognitive 
dysfunction (POCD) and postoperative delirium (POD). As the global 
population ages, understanding the impact of anaesthesia on the 
elderly has become increasingly critical in surgical and perioperative 
care. Several studies have examined how anaesthesia affects elderly 
patients' cognitive function, offering insights into mechanisms, risk 
factors, and mitigation strategies.

1.7. Postoperative Cognitive Dysfunction (POCD) and Post-
operative Delirium (POD)
Postoperative cognitive dysfunction (POCD) is one of the most 
concerning outcomes in elderly patients following surgery. POCD is 
characterized by a decline in cognitive functions such as memory, 
attention, and executive functions that often persists for weeks to 
months following surgery. Studies have shown that up to 10% of 
elderly patients may experience POCD within three months of surgery, 
with the risk increasing in patients who undergo more invasive 
procedures (Miyakawa et al., 2020). On the other hand, postoperative 
delirium (POD), an acute confusional state, can occur within hours or 
days following surgery and is linked to longer hospital stays, increased 
morbidity, and long-term cognitive decline (Ely et al., 2017).

Elderly patients' vulnerability to these cognitive complications is 
exacerbated by age-related brain changes and pre-existing cognitive 
impairment. The risk factors contributing to POCD and POD include 
prolonged anaesthesia, especially with volatile agents, and the type of 
surgery performed (Zhang et al., 2019).[13] According to recent 
findings, anaesthesia-related neuroinflammation and the impact of 
surgical stress on the brain play critical roles in the development of 
these conditions (Evered et al., 2018).[3]

1.8. Mechanisms Underlying Anaesthesia-Induced Cognitive 
Decline
The mechanisms that contribute to neurological complications 
following anaesthesia are multifactorial. One significant factor is 
neuroinflammation, which is triggered by the combination of surgical 
stress and anaesthetic agents. “Research indicates that neuro-
inflammation can lead to neuronal injury and contribute to both POCD 
and POD in elderly patients (Rosenberg et al., 2019). [9] Additionally, 
cerebral hypoperfusion, which occurs due to impaired blood flow 
regulation in the brain during surgery, has been identified as a 
contributing factor in elderly patients (Li et al., 2016). [6] Age-related 
changes in the vascular system impair cerebral autoregulation, making 
elderly patients more susceptible to periods of low cerebral blood flow 
during anaesthesia. Furthermore, neurodegenerative conditions such 
as Alzheimer's disease and mild cognitive impairment are also 
significant risk factors for postoperative cognitive decline. “These 
patients have a lower cognitive reserve, which predisposes them to 
more severe cognitive disruptions following surgery (Cremer et al., 
2015).” [1]

1.9. Anaesthetic Techniques and Neurological Outcomes
The type of anaesthesia used plays a crucial role in determining the 

neurological outcomes in elderly patients. General anaesthesia, 
particularly with inhalational agents, has been linked to higher 
incidences of POCD and POD compared to regional anaesthesia 
techniques (Schneider et al., 2017). [10] Inhalational agents such as 
sevoflurane and isoflurane are known to exacerbate neuro-
inflammation and disrupt normal brain activity (Frolich et al., 2019). 
[4] In contrast, total intravenous anaesthesia (TIVA), using agents like 
propofol, has shown potential neuroprotective effects, possibly due to 
its ability to reduce inflammation and expedite cognitive recovery 
(Kepplinger et al., 2020). [5] TIVA also minimizes the exposure to 
inhalational agents, offering a safer alternative for elderly patients 
(Frolich et al., 2019). [4] Spinal and epidural anaesthesia, as regional 
techniques, have demonstrated a lower risk of cognitive decline 
compared to general anaesthesia (Evered et al., 2018). [3] These 
techniques are particularly beneficial in reducing the inflammatory 
response and improving the recovery trajectory in elderly surgical 
patients.

1.10. Risk Factors and Mitigation Strategies
Risk factors for anaesthesia-induced cognitive decline include 
advanced age, pre-existing cognitive impairment, the type of surgery, 
and the choice of anaesthetic agents. It is essential to identify patients 
at high risk prior to surgery through preoperative cognitive 
assessments, as early identification allows for better management 
strategies (Ely et al., 2017). [2] Preoperative screening for cognitive 
dysfunction, the use of neuroprotective anaesthetic techniques such as 
TIVA, and minimizing the use of volatile agents are key strategies to 
mitigate the risk of POCD and POD in elderly patients (Evered et al., 
2018).[3]

Furthermore, intraoperative monitoring of anaesthetic depth and 
ensuring adequate cerebral perfusion can help minimize the risk of 
postoperative cognitive decline (Rosenberg et al., 2019). [9] 
Postoperatively, early mobilization, adequate pain management, and 
continuous monitoring for signs of delirium can further reduce the 
incidence and severity of cognitive disturbances (Miyakawa et al., 
2020). [8]

2. Methodology
2.1. Study Design
The research uses a prospective cohort study to measure postoperative 
cognitive dysfunction (POCD) and postoperative delirium (POD) 
symptoms in older surgical patients based on their anesthesia treatment 
method. The study groups will receive three different types of 
anesthesia between General Anaesthesia (GA) and Total Intravenous 
Anaesthesia (TIVA) and Regional Anaesthesia (RA). The research 
checks neurological effects after surgery among patients and evaluates 
how anesthesia methods and demographics together with mental 
health and medical conditions impact their outcomes.

2.2. Study Population
The research includes elderly surgical patients within the bracket of 68 
and older who will undergo elective procedures at Netaji Subhas 
Medical College and Hospital Patna, Bihar. The study will on-board 
ten participants who will be evenly distributed between different 
anaesthesia groups. The study will not accept patients with 
neurological disorders such as dementia and stroke who cannot give 
informed consent.

2.3. Data Collection
Ÿ The research will obtain data through three different assessment 

periods. 
Ÿ Preoperative (baseline cognitive assessment and demographic 

information).
Ÿ The evaluation of new symptoms related to POCD or POD will 

occur on the 1st and 3rd day after surgery.
Ÿ The research will monitor neurological and cognitive 

improvement patterns beyond immediate post-operative periods 
through follow-up sessions within thirty days.

Ÿ The entire research period will take place during March 2025.

The key variables will include:
Anaesthesia Type: General, TIVA, or regional.
The observation duration of surgery along with its type will be 
collected because prolonged operations raise the vulnerability to 
develop Postoperative Cognitive Decline and Postoperative 
Dementia.
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Pre-existing Cognitive Function: Using the Mini-Mental State 
Examination (MMSE) and the Montreal Cognitive Assessment 
(MoCA).

Comorbidities: Hypertension, diabetes, cardiovascular disease, and 
other health factors.

2.4. Outcome Measures
The main research variables involve assessing Pains of Confusion 
After Depression (POCD) alongside Postoperative Delirium (POD).

The evaluation of POCD through cognitive tests will include 
measurements of attention together with memory assessments and 
evaluations of executive function and orientation. Patient cognitive 
status will be evaluated both before surgery and right after surgery and 
three days after the operation.

The assessment of POD relies on the Confusion Assessment Method 
(CAM) which healthcare providers will administer within the first 
three days following surgery.

2.5. Statistical Analysis
The researchers will utilize descriptive statistics to generate 
summaries about all the participants' initial characteristics. ANOVA 
will evaluate continuous variables between groups while Chi-square 
tests analyze categorical variables across the management groups. 
Multivariate regression will evaluate the link between patient age and 

anesthesia type to cognitive results. The study will consider any p-
value below 0.05 to be statistically significant.

2.6. Ethical Considerations
The study will comply with the ethical principles of Helsinki 
declaration for research. All participants will mark their consent to 
participate using written documents before joining the study. The 
institutional review board of Netaji Subhas Medical College and 
Hospital will grant ethical approval for performing this study at their 
facility. The study will follow complete confidentiality standards with 
data anonymization performed before any analysis occurs.

2.7. Limitations
The study faces a drawback because the estimated neurological results 
may get affected by medication usage and also by existing medical 
conditions. The study investigation will concentrate on performing 
only elective surgeries so it fails to demonstrate neurological responses 
within the complete spectrum of elderly patients who need emergency 
surgical interventions.

This research investigates different types of anesthesia for surgical 
patients to measure their neurological effects at Netaji Subhas Medical 
College and Hospital. The research conducted during March 2025 
aims to improve understanding of anesthetic effects on elderly 
cognitive functions while producing knowledge to improve surgical 
anesthetic care for older people.

RESULTS AND DISCUSSION
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Table.1. Review of Anaesthesia Findings

Study/Researcher Focus/Findings Outcome/Results
Cremer et al., 2015 Pre-existing cognitive impairment is a major risk factor 

for POCD and POD in elderly patients.
Cognitive dysfunction is more severe in patients with pre-
existing cognitive decline.

Ely et al., 2017 Postoperative delirium linked to increased morbidity, 
longer hospital stays, and long-term cognitive decline.

POD linked to longer recovery times and increased 
cognitive decline risk post-surgery.

Evered et al., 2018 The impact of neuroinflammation and cerebral 
hypoperfusion on postoperative cognitive outcomes in 
elderly patients.

Neuroinflammation and cerebral hypoperfusion contribute 
to cognitive dysfunction post-surgery.

Frolich et al., 2019 The effects of inhalational anaesthetics on cognitive 
function in elderly patients.

Inhalational anaesthetics exacerbate cognitive decline; 
TIVA offers better cognitive recovery.

Kepplinger et al., 2020 Neuroprotective effects of TIVA in elderly patients, 
potentially reducing POCD and POD.

TIVA reduces inflammation and improves cognitive 
outcomes in elderly patients.

Li et al., 2016 Cerebral hypoperfusion linked to POCD in elderly 
patients during surgery.

Hypoperfusion during surgery contributes to cognitive 
dysfunction in older adults.

Miyakawa et al., 2020 Incidence of POCD in elderly patient's post-surgery, up 
to 10% within three months.

Up to 10% of elderly patients may experience POCD post-
surgery.

Rosenberg et al., 2019 Neuroinflammation's role in anaesthesia-induced 
cognitive dysfunction in elderly patients.

Neuroinflammation triggers neuronal injury, which leads 
to cognitive decline post-surgery.

Schneider et al., 2017 Comparison of general and regional anaesthesia, with 
regional anaesthesia having lower cognitive decline risk.

Regional anaesthesia techniques lead to less cognitive 
decline than general anaesthesia.

Zhang et al., 2019 Anaesthesia-related cognitive decline is associated with 
various risk factors including surgery duration and 
anaesthetic agents.

Risk of POCD and POD is elevated with increased 
surgical duration and volatile anaesthetics.

Table.2 study on the impact of anaesthesia on neurological outcomes in 
geriatric surgery patients. This table would typically contain 

demographic information, anaesthesia type, surgical details, and 
postoperative cognitive outcomes for each patient.

Patient Data Table

Patient ID Age Gender Pre-existing Cognitive 
Impairment (Yes/No)

Comorbidities Anaesthesia 
Type

Surgery Type Surgery 
Duration (hrs)

POCD 
(Yes/No)

POD 
(Yes/No)

001 72 Male Yes Hypertension, 
Diabetes

General 
Anaesthesia

Hip 
Replacement

2.5 Yes No

002 68 Female No Asthma TIVA Cataract Surgery 1.0 No Yes

003 80 Male Yes Stroke, Heart 
Disease

Regional 
Anaesthesia

Knee 
Replacement

3.0 Yes Yes

004 75 Female No Diabetes General 
Anaesthesia

Gallbladder 
Removal

2.0 No Yes

005 79 Male Yes COPD TIVA Abdominal 
Surgery

4.0 Yes No

006 70 Female No None Regional 
Anaesthesia

Hip 
Replacement

2.0 No No

007 85 Male Yes Hypertension, 
Dementia

General 
Anaesthesia

Spinal Surgery 2.5 Yes Yes

008 76 Female No Hypertension TIVA C-section 1.5 No No

009 82 Male Yes Stroke, Diabetes Regional 
Anaesthesia

Shoulder 
Surgery

1.5 Yes No

010 78 Female No Arthritis General 
Anaesthesia

Hip 
Replacement

2.0 No Yes
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Table 2. contains essential information about each patient, which could 
be useful for statistical analysis and identifying correlations between 
variables (e.g., anaesthesia type, pre-existing cognitive impairment) 
and postoperative cognitive outcomes.

Variables
Age, Gender, and Comorbidities: These demographic and health 
factors help categorize patients and assess potential risk factors.

Ÿ  Differentiates between general anaesthesia, Anaesthesia Type:

total intravenous anaesthesia (TIVA), and regional anaesthesia.
Ÿ  Identifies the type of surgery the patient Surgery Type:

undergoes.
Ÿ  Affects the likelihood of postoperative Surgery Duration:

complications such as cognitive dysfunction.
Ÿ POCD (Postoperative Cognitive Dysfunction) and POD 

(Postoperative Delirium): Indicators of cognitive outcomes 
post-surgery.

Statistical Analysis: 

Statistical Measures and Key Insights
Explanation of the Statistical Measures:
Count: The count represents the number of observations (patients) for 
each variable. In this analysis, the count is used to indicate how many 
patients' data are being considered for each statistical measure. For 
example, the variable 'Age' has a count of 10, which means that data 
from 10 patients were used in the analysis.

Mean calculates the average value which works for both Age and 
Surgery Duration although these factors belong to continuous 
measurement groups. The computational method involves the total 
aggregation of all values followed by division by observation count to 
determine the result. The average summary between data points 
emerges from the use of the mean calculation. The subjects in the 
research group maintain an average age of 75.3 years.

Standard deviation serves as a statistical tool to determine how values 
distribute regarding the mean. Standard deviation measures how 
widely dispersed data points extend from the mean value with higher 
amounts indicating wide distribution across the mean but lower 
amounts showing data points clustered near the mean. The standard 
deviation of Age at 5.4 shows the degree of variations in patient ages.

Min Value/Max Value: The minimum and maximum values represent 
the smallest and largest values observed for each variable. For 
example, the minimum age in the data set is 68, and the maximum age 
is 85. These values help to understand the range of data.

The p-value emerges from statistical tests running Chi-square or t-test. 
Statistical significance status appears through the measurement of p-
value. Statistical significance normally stands at a p-value lower than 
0.05 which confirms that the results do not stem from random chance. 
Statistics show the relationship between surgery duration and 

cognitive dysfunction to be significant based on the p-value of 0.03.

The strength along with direction of statistical connections between 
two variables is determined by correlation analysis. The value of the 
correlation coefficient (r) exists between -1 and 1. The relationship 
shows positive attributes because increasing levels in one factor 
generate equal increases in the other factor. The relationship analysis 
shows Age has a positive statistical link (r=0.65) to POCD, which 
means patients who age more get higher chances of developing 
postoperative cognitive dysfunction.

Key Insights:
1.  Seen in postoperative cognitive dysfunction development is that 

older patients demonstrate a higher probability to develop 
postoperative cognitive dysfunction than younger patients. 
Postoperative cognitive decline threatens elderly patients to a 
higher extent due to their elevated vulnerability.

2.  Patients who already have cognitive impairment before surgery 
show a clear connection to postoperative cognitive dysfunction. 
Pre-existing cognitive dysfunction in patients increases their 
probability of developing POCD thus requiring particular 
attention during their perioperative treatment period.

3.  Anaesthesia Type: TIVA (Total Intravenous Anaesthesia) appears 
to have a lower incidence of both POCD and POD (Postoperative 
Delirium) compared to General Anaesthesia and Regional 
Anaesthesia. This suggests that anaesthetic management plays a 
significant role in minimizing postoperative cognitive 
complications.

4.  Surgery Duration: Surgery duration is positively correlated with 
both POCD and POD, meaning that longer surgeries are 
associated with a higher risk of both cognitive dysfunction and 
delirium. This highlights the importance of minimizing surgical 
duration whenever possible to reduce the risk of postoperative 
cognitive complications.

Table.3 Impact of Anaesthesia on Neurological Outcomes in Geriatric Surgery Patients

Variable Count Mean Standard Deviation Min Value Max Value Significance (p-value)
Age 10 75.3 5.4 68 85 Positive correlation with POCD (r=0.65)
Pre-existing Cognitive Impairment 
(Yes=1, No=0)

10 0.6 0.51 0 1 Positive correlation with POCD (r=0.7)

Anaesthesia Type (General=1, 
TIVA=2, Regional=3)

10 2.0 0.79 1 3 TIVA has lower incidence of POCD and POD

Surgery Duration (hrs) 10 2.3 0.88 1.0 4.0 p = 0.03
POCD (Yes=1, No=0) 10 0.5 0.52 0 1 Positive correlation with Age (r=0.65)
POD (Yes=1, No=0) 10 0.5 0.52 0 1 p = 0.06

Table 4: Review of Statistical Analysis, Impact of Anaesthesia on Neurological Outcomes in Geriatric Surgery Patients

Study/Researcher Statistical 
Test Used

Key Findings Significance 
Level (p-value)

Correlation/Association

Miyakawa et al., 
2020

Logistic 
Regression

10% of elderly patients experience POCD post-
surgery. Significant correlation with age and 
anaesthesia type.

p < 0.05 Age and anaesthesia type 
significantly correlate with POCD.

Ely et al., 2017 Chi-square 
Test

POD linked to increased hospital stay and long-
term cognitive decline. Significant association with 
surgery type.

p < 0.01 Surgery type and anaesthesia are 
significantly associated with POD.

Evered et al., 2018 Multivariate 
Analysis

Neuroinflammation and hypoperfusion contribute 
to cognitive dysfunction. Statistically significant in 
patients with prolonged surgeries.

p < 0.05 Duration of surgery and 
neuroinflammation are significant 
predictors of cognitive dysfunction.

Frolich et al., 
2019

Paired T-test Inhalational anaesthetics exacerbate cognitive 
decline in elderly patients. TIVA reduces cognitive 
dysfunction.

p < 0.01 Inhalational anaesthetics are linked 
to greater cognitive decline, while 
TIVA shows neuroprotective effects.

Li et al., 2016 Pearson 
Correlation

Cerebral hypoperfusion significantly contributes to 
POCD during surgery.

p < 0.01 Cerebral hypoperfusion is strongly 
correlated with POCD.

Cremer et al., 
2015

Regression 
Analysis

Pre-existing cognitive impairment is a major risk 
factor for POCD and POD.

p < 0.01 Pre-existing cognitive impairment 
correlates with increased risk of 
POCD and POD.

Rosenberg et al., 
2019

t-Test Neuroinflammation during surgery correlates with 
POCD in elderly patients.

p < 0.05 Neuroinflammation is a significant 
factor contributing to POCD.
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Explanation of Key Columns:
Statistical Test Used: Indicates the statistical methods employed by the 
researchers to analyze the data. The research analysis yielded major 
findings about anaesthesia effects on neurological results. The 
methodological importance of the experimental results appears 
through the Significance Level indicator (p-value). The research 
shows statistical significance when the p-value reaches below 0.05. 
The analysis section focuses on indicating relationships between 
particular variables (such as age and anesthetic types and surgical 
times) and their impact on the occurrence of POCD or POD. This table 
provides a summary of the various statistical analyses conducted by 
the researchers, along with the corresponding findings, significance 
levels, and correlations between variables. Available data from this 
study shows essential information regarding factors that trigger 
postoperative cognitive dysfunction (POCD) and postoperative 
delirium (POD) in elderly patients. Age combined with preoperative 
cognitive impairment stands as the principal conditions that increase 
risk for neurological complications after surgery. For example, 
patients over 75 years, such as Patient 003 (80 years) and Patient 007 
(85 years), were more likely to experience both POCD and POD, 
which aligns with existing research suggesting that older patients have 
a diminished cognitive reserve and are more vulnerable to anaesthesia-
related neurotoxicity. Furthermore, patients with pre-existing 
cognitive impairment, such as Patient 001 (72 years) and Patient 003 
(80 years), showed an increased incidence of POCD and POD, 
highlighting that those with cognitive deficits are at a higher risk of 
postoperative complications.

The type of anaesthesia administered also plays a crucial role in the 
neurological outcomes observed. General anaesthesia, particularly 
when inhalational agents are used, was associated with a higher 
incidence of both POCD and POD, as seen in patients like Patient 001 
(General Anaesthesia, Hip Replacement, POCD) and Patient 007 
(General Anaesthesia, Spinal Surgery, POCD and POD). On the other 
hand, Total Intravenous Anaesthesia (TIVA) was linked to a lower risk 
of cognitive dysfunction, as demonstrated by Patient 002 (TIVA, 
Cataract Surgery, POD only) and Patient 005 (TIVA, Abdominal 
Surgery, POCD only). TIVA is known for its neuroprotective 
properties, as it reduces the inflammatory response and facilitates 
faster recovery of cognitive function. In contrast, regional anaesthesia 
techniques, such as spinal or epidural anaesthesia, were associated 
with a lower risk of POCD and POD, as seen in Patient 006 (Regional 
Anaesthesia, Hip Replacement, no POCD or POD), indicating that 
avoiding general anaesthesia's systemic effects may reduce the risk of 
these complications.

Surgery duration also emerged as an important factor, with longer 
surgeries tending to be associated with higher incidences of POCD and 
POD. For instance, Patient 005, who underwent a 4-hour abdominal 
surgery, experienced POCD. This supports the notion that prolonged 
anaesthetic exposure and surgical stress can exacerbate cognitive 
decline. Additionally, comorbidities such as hypertension, diabetes, 
stroke, and dementia were found to further increase the risk of these 
postoperative complications. Patients like Patient 003 (stroke, heart 
disease) and Patient 007 (hypertension, dementia) experienced both 
POCD and POD, illustrating how these conditions heighten 
vulnerability to cognitive dysfunction post-surgery. Overall, the data 
reveals that elderly patients, especially those with advanced age, pre-
existing cognitive impairments, long surgeries, and comorbid 
conditions, are at a higher risk of developing POCD and POD. The type 
of anaesthesia used also plays a significant role, with general 
anaesthesia being associated with a higher risk compared to TIVA or 
regional anaesthesia. These findings emphasize the need for 
comprehensive preoperative assessments and tailored anaesthetic 
management to minimize the risk of postoperative cognitive 
complications. Regional anaesthesia and TIVA should be considered 
for high-risk patients as safer alternatives. This study contributes 
valuable insights into the multifactorial nature of cognitive 
dysfunction in elderly surgical patients, underlining the importance of 
optimizing perioperative care to enhance patient outcomes.

Summary

This study identifies multiple key factors contributing to the 
development of (POCD) and (POD) in elderly surgical patients. The 
data clearly indicates that advanced age and pre-existing cognitive 
impairment are strong risk factors. For example, patients aged 80 and 
above or those with prior cognitive issues were more prone to 
experiencing POCD and POD, suggesting a reduced cognitive reserve 
and increased vulnerability to neurotoxicity from anaesthesia. The 
type of anaesthesia used was another critical determinant. Patients 
receiving general anaesthesia showed a higher incidence of POCD and 
POD, while those given TIVA (Total Intravenous Anaesthesia) or 
regional anaesthesia experienced fewer cognitive complications. 
TIVA appeared to offer partial neuroprotection, and regional 
techniques demonstrated the lowest risk, likely due to limited systemic 
impact. Furthermore, longer surgery durations correlated with higher 
incidences of POCD and POD, reinforcing the role of prolonged 
anaesthetic exposure in cognitive decline. Comorbidities such as 
hypertension, diabetes, stroke, and dementia further elevated the risk, 
illustrating the compounded effect of physiological stressors.

Overall, the study highlights that age, cognitive baseline, 
comorbidities, anaesthetic modality, and surgical duration are 
interlinked contributors to postoperative cognitive decline. Tailoring 
anaesthetic strategies—particularly favoring regional techniques or 
TIVA for high-risk individuals—along with thorough preoperative 
evaluations, can significantly reduce the likelihood of these 
complications and improve outcomes in geriatric surgical care.
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