Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833 | | VOL 16, ISSUE 01, 2025

Anesthesia in Geriatric Populations: Challenges and Solutions
Identifying Age-Specific Approaches to Minimize Cognitive Decline

and Complications in Elderly Patients

Dr Shipra!, Dr Manisha?, Dr Gajendra Kumar®, Dr Jitendra Kumar Meena™
1Assistant Professor Government Medical College, Dausa
2Associate professor Nims Medical College and Hospital Jaipur
3Assistant Professor ASMC, Gonda, UP
4 Professor Government Medical College, Dausa
Corresponding Author:Dr Jitendra Kumar Meena
Professor Government Medical College, Dausa

Abstract

The anesthesia for elderly patients presents various challenges arising from physiological changes
accompanying aging, pre-existing disease conditions and susceptibility to POCD. This paper thus
aims to discuss measures of preventing complications that range from individualizing anesthetic
regimens, modifying the doses of drugs used to conducting preoperative evaluations.
Pharmacokinetics and pharmacodynamics are affected by aging, and they also need an individual
approach to anesthesia. The advantages of regional anesthesia in situations where frail patients are
involved involve concerns that hold merit and specifically pertain to the issue of the systemic
effects although outcome difference is still a matter that has not been definitively determined. The
role of surgery in disease treatment makes the proposition of a complex, integrated model of
surgical care essential. More investigations should be directed to evaluate the dose-response and
differential concentration effects of various agents used in different anesthesia protocols for elderly
patients, determine the effect of anesthesia on cognitive function and memory, and compare the
efficacy of using regional versus general anesthesia in elderly patients.
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Introduction

This requires application of anesthesia on geriatric patients who pose greater challenges because
of specific age related changes, other associated disease states and also are more sensitive to
complications. Even more vulnerable to perioperative cognitive decline, especially postoperative
delirium and other long-term changes in cognition, are patients who belong to the elderly
population. These risks call for specific and personalized anesthesia management that ensures
patient safety even on an individual basis, and at the same time aims at obtaining the highest
results. Guerin outlines that risk can be minimised by adapting the type of anaesthesia, thinking
about drug modification and making detailed preoperative evaluations. It can be concluded that
new developments in anesthetic practice, together with team approaches, suggest potential
strategies for overcoming these difficulties. The concern of this paper is how to improve the
Operative care to reduce further cognitive impairment and other hazards periods in the elderly
surgical patients.

Literature Review

Aging impacts anesthetic pharmacokinetics and pharmacodynamics

According to Spanjer et al. 2011, In the developed countries, elderly patients are in the increasing
trend of getting subjected to anesthesia and surgeries. Pharmacokinetics and pharmacodynamics
alter with aging, and the influences vary with the drug in question. However, the availability of
comprehensive data on how it affects routine used anesthetic drugs is still scarce. This review
focuses on understanding the physiologic aging process and the effects on the interaction and
behavior of anesthetic drugs (Spanjer et al. 2011). It also explores current PK-PD modeling in
detail to analyze its advantages and disadvantages for older anesthesiology. Furthermore, novelties
like sugammadex, remifentanil, ropivacaine and desflurane are discussed, paying attention to
dosing, safety and efficacy profile to elderly material in order to achieve the best anesthetic conduct

and results.
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Tailored anesthesia reduces cognitive dysfunction risk

According to Strgm et al. 2016, The proportion of elderly growing rapidly and they are diverse,
aging impairs organs, decreases physiologic reserve and increased incidence of comorbid
conditions. Patients of old age have several risks on top of which frailty poses big risks of
complications after surgery. This review aims at providing a realistic approach to anesthesia in
elderly surgical patients. As to age, physiologic changes and hence, anesthetic techniques must be
adapted to the patient (Strgm et al. 2016). In older adults, anesthetic effects are reached at lower
doses; sedative and analgesic effects are achieved at lower doses but are associated with higher
risks for hemodynamic depression. Neuromuscular blocking agents are safe but they have to be
used carefully and their effect should be monitored in the operating theatre. The value of multiple
disciplinary approaches and multiple component treatment strategies cannot be over-emphasized
if complications and relapses are to be avoided.
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Figure 2: Long-Term Cognitive Outcomes After Surgery and Anesthesia
(Source: https://media.springernature.com/)

Regional anesthesia benefits elderly surgical patients

According to Le-Wendling et al. 2012, Hip fractures remain a major burden in geriatric patients
with consequences in economics, morbidity and mortality. At our institution, a regional anesthesia
program for hip fracture surgery was initiated for different hospitals in the attached network. In
this case-control investigation, the authors compare regional anesthesia to general anesthesia in
terms of results and costs. Consecutive 308 patients with 73 received regional anesthesia and 235
received general anesthesia who underwent hip fracture surgery from September 2006 to
December 2008 were included in this study (Le-Wendling et al. 2012). The program on regional
anesthesia was initiated in July 2007. Morbidity, mortality, and hospitalization costs were taken
into account. One of the differences is that general health facility costs barely changed with 16,789
dollars along with 16,815 dollars between groups. Costs were higher with delays longer than 3
days, and with admission to the ICU. Age, male gender, African American race, ICU admission

were predictors of higher mortality but not of morbidity and rehospitalization rates. Anesthesia
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type was not a predictive factor for either improved outcome or reduced cost. On the other hand,

early surgery and limitation of time spent in the ICU were factors that were protective of cost.
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Figure 3: Neurocognitive outcomes in elderly patients undergoing hip fracture surgery
(Source: https://ars.els-cdn.com/content/image/)

Preoperative assessments mitigate anesthesia-related complications

According to Tobias, 2018, Before initiation of surgery and anesthetic Care children pass through
an assessment to identify their risks. To the present time, this process has changed and today most
of the patients come to the hospital on the day of surgery. Screening tools used before the operation
include phone and online questionnaires rather than individual visits. The evaluation also involves
obtaining information about a patient's medical history, presence of other diseases and the type of
the planned surgery (Tobias, 2018). This finds out those who require additional tests or
consultation with an anesthesiologist. It introduces the parents to the physician, communicates
anesthetic preoperative considerations, and determines postoperative pain management. It
improves the SKIP model of perioperative care to directly decrease cancellations of surgeries.

They include laboratories and imaging procedures, and physical and airway assessment.

1237



Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833 | | VOL 16, ISSUE 01, 2025

Preoperative Pulmonary Risk Evaluation

0 Patient-related e Surgery-related e Anesthesia-related
Q ';‘ ? N
¢S AN A
o : fy ,”,\ VJ \
Pulmonary Nonpulmonary l W—\‘ _/““
A0 ; = — -
£ &2 3
68 8%
IN ALL PATIENTS IN SELECTED PATIENTS
3 o -
= p S n
S| N7 p = = N "
§ A A An'a’s . ’
a Medical history Bload tests Pulmanary RISK STRATIFICATIONS
Physical exam function test

Figure 4: Preoperative pulmonary evaluation to prevent postoperative pulmonary
complications
(Source: https://media.springernature.com/)
Methods

This research work equally adopts the deductive approach which bases its epistemological stand
on interpretivism philosophy. The deductive approach enables conducting research to check or
modify theories and frameworks as to extinction of age-related issues including cognition decline
and surgery risk (Steinmetz and Rasmussen, 2010). The interpretivism worldview mobilizes the
notion of subjective interpretation of data to arrive at unique, rich explanations of the situation
with elderly patients in the context of perioperative time.

Therefore, to accommodate large amounts of descriptive data from secondary sources, the study
employs a qualitative paradigm. Data collection methods are classified under two broad groups:
secondary Research data is collected from reviewed peer journal articles, case studies, clinical
guidelines and institutional reports. These sources present the complete data on the specialty of
anesthesia in relation to patients’ age and the resulting effects.

Secondary data collection analysis is one of the data analysis techniques that involve examining a
given body of data to look for a pattern, theme, relationship or tendency. It also fosters the coming
up with an actual recommendation aiming at reducing risks in elderly patients based on available

literature (Reid et al. 2011). In this way, the present work, based on the analysis of various types
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of data, will offer practical recommendations for improving anesthesia management in elderly

patients.
Result

Impact of Aging upon Anesthetic Pharmacokinetics along with Pharmacodynamics
Pharmacology of geriatric patients which are aging modifies the pharmacokinetics and
pharmacodynamics of drugs with differences in response depending on the type of medicine.
Spanjer et al. (2011) pointed out that there was poor information on these three commonly used
anesthetics for elderly subjects. Bearing in mind that the elderly patients undergo physiological
changes such as reduced organ, renal and hepatic function, issues related to the dosing of
anesthetics become very crucial. Subtle advancements in PK-PD models are informative, but the
concept remains poorly suited to determine individual responses; therefore, require individualised
anaesthesia plans.

Tailored Outcomes of Anesthesia and Cognitive

In focusing on the fact that age is a modifiable surgical risk factor, Strem et al. (2016) stressed that
specific anesthetic management ensures that changes in physiology of aging are considered to
decrease the likelihood of developing POCD. Compared to younger patients, elderly ones need
less sedatives and analgesics with the aim to optimize and decrease cardiac depressant effects
(Fortney, 2012). Moreover, frailty increases the risk of several complications that defy the surgical
risks and recovery and hence the need for multifaceted management for patients facing surgery.
Regional Anesthesia type Benefits

In a recent study on hip fracture surgeries Le-Wendling et al. (2012) obviates the contrast by
reporting no difference in morbidity, mortality, and costs of hospitalization between the regional
and general anesthesia. Conversely, and on the positive side, early surgery and less than seven ICU
days were associated with decreased costs and postoperative complications (Porceddu and
Haddad, 2017). Thus one could not necessarily compare regional anesthesia to general anesthetic
based on outcome, while the former may have advantages in terms of the lack of systemic drug
effects and less hemodynamic collapse in feeble patients.

Preoperative type Assessments and Risk Mitigation

Tobias (2018) pointed to changes in preoperative risk screenings as more facilities are using phone

and online surveys. They define patients who need further assessments or intervention and may
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help communicate anesthetic plans (Rich et al. 2016). The value of preoperative assessments is
evidenced by the reduction of cancellations, optimisation of the preoperative risk assessment and
the postoperative pain control.

Evaluation before surgery, selection of patient-specific anesthesia, and implementation of regional
anesthesia if possible are considered to be good measures and reducing risks, and preventing
dementia in elderly patients that are being operated on. Treatment begins as early as possible
together with an interdisciplinary approach that is also improving the condition of patients and
decreasing expenses in the healthcare sector.

Discussion

The results of the literature review strengthen the hypothesis arguing that anesthetic management
in geriatric patients requires separate consideration of the problems arising in the process of aging.
Pharmacokinetics and pharmacodynamics also change when a patient grows old and elderly
patients have poor hepatic and renal functions (Acharya and Acharya, 2014). Spanjer et al. (2011)
pointed out there was little information on how these physiological changes affect the efficacy and
safety of anesthetic drugs. While the improvement of PK-PD models is of significant benefit, there
are still limitations with them, especially in their accuracy in individual response, which supports
the development of individual anesthesia management.

Strem et al. 2016 describe the aging as being a modifiable surgical risk factor and highlight the
importance of appropriate anesthesia management in order to prevent POCD. Additionally, elderly
patients are given lower doses of sedatives and analgesics, diminishing the risk for poor
hemodynamic profile. The added problem of frailty in acute illness prolongs recovery and
therefore requires a more holistic approach of managing the illness.

In the hip fracture surgery, comparing regional and general anesthesia Le-Wendling et al (2012)
did not identify outcome differences but early surgery and shortening the time on ICU led to cost
reduction and fewer complications. It has also suggested that regional anesthesia should be
preferable in the frail patients due to their reduced tendency of systemic effects.

Tobias, in his article published in 2018, noted that preoperative touch-point measures, which are
now more common as phone or online surveys than face-to-face evaluations, assist in risk
evaluation and patients and clinicians interactions, enhancing anesthetic management, and

reducing cancellations (Rastogi and Meek, 2013). The style of anesthesia, the timing of
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intervention and a range of preoperative assessments should be recognized to be vital to the
betterment of geriatric surgical patients.

Future directions

In future studies the possible approach should be attempted at optimizing individualized anesthesia
regimens for elderly patients with regard to their modified physiological status. Further research
into more sophisticated pharmacokinetic-pharmacodynamic models depicted to blur out the
population heterogeneity is essential. Further, future research focusing on the consequences of
various types of anesthetics on cognition during the postoperative period and on prevention of
POCD should be suggested (Dhesi and Griffiths, 2012). It is also important to assess the outcomes
of early management as well as the efficacy of the multidisciplinary work models in equalizing
comorbidity and health care expenditures. There is scope for deriving additional research proposals
more focused on the comparison of regional vs general anesthesia for different operations and

especially for the frail elderly population.

Conclusion

Here mainly conclude that the following is a summary of the anesthetic management of elderly
patients because of their altered physiological status and propensity for complications. The
analysis of the literature shows that particular attention should be paid to anesthesia protocols and
scheduling that take into consideration the mentioned changes in PK or PD, as well as adjusting
dosage of sedatives and analgesia to reduce the risks. Coexisting diseases and decreased reserves
increase the risk of operations, and many patients require a comprehensive, team approach. Some
advantages for using regional anesthesia may include there is little potential for systemic effects
in compromised patients, especially in the case of children and the extremely frail. Such
assessments also apply before a surgery to ensure patient preparation and to minimize adverse
outcomes. Further investigations should be oriented on improving the effectiveness of
individualized interventions and assessing late and long-term cognitive consequences for elderly

patients in order to optimize their safety and prognosis.
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