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ABSTRACT

Objective: To compare the effects of post-operative cognitive dysfunction (POCD) after general anesthesia in geriatric patients
Study Design: Prospective observational study

Place and Duration of Study: Anesthesia Department of Combined Military Hospital, Peshawar, Pakistan, from Jun to Dec
2022.

Methodology: A sample of 330 patients between the ages of 55 and 85 years was included in the study, undergoing elective
surgery under general anesthesia. Primary variables measured were MMSE pre-operatively and 12 and 24 hours after surgery,
and the effects of POCD were assessed.

Results: Mean age of patients was 69.5216.69 years, and mean weight was 68.44+3.81 kg. Mean duration of surgeries done was
129.261+6.6 minutes. Gender distribution revealed a total of 148 (44.8%) males and 182 (55.2%) females in the group. When
cognitive variables were checked in the patients, it was seen that there was marked deterioration in orientation, registration,
attention, recall, language, and copying at the 12- and 24-hour intervals on the MMSE. The median MMSE score at the 12-hour
interval was 26 (IQR=2.00) versus 27(IQR=1.00) at the 24-hour interval (p<0.001). The score improved at the 24-hour interval
but was still lower than the score assessed pre-operatively.

Conclusion: It was concluded that general anesthesia is associated with POCD, predominantly affecting the logical memory in

the geriatric population.
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INTRODUCTION

General anesthesia remains the major modality
for surgical procedures in all age groups for a large
number of surgeries.'From intravenous drugs to
inhalational agents, general anesthesia modalities
produce sedation, analgesia, and paralysis for
adequate patient preparation for surgery.? However,
the drugs and agents wused have major
pharmacokinetic and pharmacodynamic effects on the
body, resulting in post-operative effects affecting
patient outcome and subsequent successful recovery.?

Post-operative cognitive dysfunction (POCD) is a
new cognitive impairment arising after surgical
anesthesia, resulting in memory and psychomotor
impairment.* The term was established in the early
1950s as “adverse cerebral effects of anesthesia on old
people” by Bedford et al. > and has since been used to
define neurological impairment seen after operative
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procedures, mainly after general anesthesia, especially
in the elderly.6”

General anesthesia has been associated with post-
operative cognitive dysfunction.8. Various studies
have demonstrated no significant impairment in the
middle-aged and young age groups except in cases of
multiple exposures to general anesthesia.” However,
the geriatric group remains an important group of
concern. The mechanisms for cognitive impairment
are thought to be pro-inflammatory factors and
immune responses to general anesthesia and the
effects of the drugs themselves, resulting in reversible
neurological depression that may take weeks or
maybe months to recover.1

Since general anesthesia is given in most geriatric
patients undergoing elective surgeries, its effects with
respect to our demographic population need to be
studied for better patient outcomes, resulting in fewer
hospital days and decreased resource burden. This
study aims to compare the effects of post-operative
cognitive dysfunction (POCD) after general anesthesia
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in the geriatric age group between 55 and 85 years of
age.
METHODOLOGY

This prospective observational study was carried
out at the Department of Anesthesiology, Combined
Military Hospital, Peshawar, Pakistan, from Jun to Dec
2022 after approval from the ethical review board vide
letter no. 0348/22/psc, dated 30-06-2022. 330
(estimated; WHO calculator sample size calculated:
321) patients between the ages of 55 and 85 years of
age were included in the study after calculating the
sample size using the WHO calculator, keeping the
confidence interval at 95% and the margin of error at
5%, with the population prevalence of POCD after
general anesthesia being 29.7%1! in recent literature
and studies.

Inclusion Criteria: included all ASA I and II, male and
female patients presenting to the hospital for elective
surgeries under general anesthesia between 55 and 85
years of age, patients with an educational level of
matriculation or higher with the ability to understand
and follow the MMSE questionnaire, and patients
giving consent to be included in the study.

Exclusion Criteria: included patients with major
cardiac or respiratory disease, low ejection fraction,
allergy to propofol, atracurium, coagulation disorders,
pregnancy, ongoing hypothermia or
hypoxia/hypoxemia, blood pressure or heart rate
exceeding 20% of baseline according to age, patients
with known cognitive defects, dementia, Alzheimer’s,
and patients who did not give consent to be included
in the study.

The study included all patients meeting the
inclusion criteria. The sampling method was
nonprobability consecutive sampling using a lottery
method to select patients for inclusion in the study.
Once patients were included in the study, informed
written consent was obtained. A standard Mini-
Mental State Examination (MMSE)? questionnaire
was administered preoperatively by a resident
anesthetist unaware of the study protocol and the
reason for assessment, and the total score was
recorded.

Standard monitoring, including non-invasive
blood pressure, heart rate, capnography, and ECG,
was attached to participants in both groups. General
anesthesia was induced in both groups with IV
Propofol 1.5 mg/kg, IV Nalbuphine 0.15 mg/kg, and
IV Atracurium 0.5 mg/kg, and maintained with

Isoflurane at 1.0 MAC. At the end of surgery, reversal
was done with neostigmine with Glycopyrrolate at
0.04 mg/kg. In both groups, bradycardia was defined
as a heart rate of <60 beats per minute and
hypotension as MAP <50 mm Hg, and was treated
with 5 mg ephedrine and 600 mcg of glycopyrrolate
where needed.

Post-operatively, the patients were retained in the
post-operative surgical ward, and the MMSE score
was assessed after 12 and 24 hours, respectively, by an
anesthesia resident unaware of the study protocol.
Primary variables measured were MMSE pre-
operatively and 12 and 24 hours after surgery.
Incidence of hypotension and bradycardia was noted.
Demographic data were statistically described in
terms of mean and SD, frequencies, and percentages
when appropriate. Wilcoxon signed-rank test was
used to compare statistical significance between the
MMSE scale at 12 and 24-hour post general anesthesia.
A p-value of <0.05 was considered statistically
significant. All statistical calculations were performed
using Statistical Package for the Social Sciences 26.0.

RESULTS

A total of 330 patients were included in the study,
observed and evaluated for POCD at the 12- and 24-
hour intervals using the MMSE. The mean age of
patients was 69.52+6.69 years, and the mean weight
was 68.44+3.81 kg. Mean duration of surgeries done
was 129.26+6.6 minutes (Table-I). Gender distribution
revealed a total of 148 (44.8%) males and 182 (55.2%)
females in the group, while 185(56.1%) patients were
classified as ASA-I and 145 (43.9%) as ASA-IL

Table-I: Demographic characteristics (n=330)

Variable Values

Mean Age (Years) 69.521+6.69
Mean Weight (Kg) 68.44+3.81
Mean Duration Of Surgery (Min) 129.2616.69

*POCD - Post-Operative Cognitive Dysfunction

When comparing the mini-mental state exam
factors, the total pre-operative MMSE score was
unchanged with a total score of 30. However, the post-
operative MMSE score at 12 hours and 24 hours was
significantly different. When individual variables were
checked in the patients, it was seen that there was
marked deterioration in orientation, attention, recall,
language, and copying at the 12-hour interval on the
MMSE. A near-comparable trend was seen in
parameters of the MMSE at the 24-hour duration.
Statistically = speaking, the difference between
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orientation, attention, registration, recall, language,
and copying was significant (Table-II). When total
scores were compared at the 12-hour and 24-hour
intervals, they were found to be highly significant
(p<0.001) (Table-II).

Table-II: Comparison of MMSE parameters (n=330)

Study Groups
Baseline Characteristics 12-hour post- 24-hour post- P
surgery surgery Value
(n=55) (n=55)
Orientation (Out of 10) 9.00 (2.00) 10 (0.00) 0.001
Registration (Out of 3) 2.00 (1.00) 3.00 (0.00) 0.001
Attention and calculation
(Out of 5) 3.00 (1.00) 3.00 (1.00) 0.001
Recall (Out of 3) 1.00 (1.00) 3.00 (0.00) 0.001
Language (Out of 8) 4.00 (1.00) 7.00 (0.00) 0.001
Copying (Out of 1) 0.00 (1.00) 1.00 (0.00) 0.001
Total Score (Out of 30) 26.00 (2.00) 27.00 (1.00) 0.001

The median of MMSE at 12-hour interval was
26(IQR=2.00) versus 27(IQR=1.00) at the 24-hour
interval (p<0.001). The score improved at the 24-hour
interval but was still lower than the score assessed
pre-operatively.

DISCUSSSION

The main aim of the study was to assess the
extent to which POCD affects the population at the
upper extreme of age and to determine whether
patients kept under postoperative observation had
adequate cognitive function to return. The study
reports that scores at 12 and 24 hours were
significantly different. At the 12-hour interval, marked
deterioration in orientation, attention, recall, language,
and copying was observed. Although these
parameters improved at the 24-hour interval, scores
remained significantly lower than those calculated
preoperatively.

It is now widely accepted that POCS affects all
age groups after general anesthesia, with the extremes
of age affected more.’® The time and duration of
surgery were initially thought to be a contributory
factor; however, it is now being proposed that
surgeries less than 3 hours have similar effects on all
age groups.!* Kristek et al., reported that regarding
surgical time and POCD incidence should be further
evaluated. When talking about the type of surgery,
cardiac surgery carries an increased risk and incidence
of POCD with prolonged recovery time compared
with non-cardiac surgery.1®

When talking about POCD and its assessment, it

is seen that logical memory is affected more and tends
to recover more slowly than orientation and copying,

as reported by Bhushan et al.’® The time to perform
calculations is affected, as well as the time to analyze
objects. This was seen in our study as well, with the
parameters of logical memory (analyzing, calculating)
affected more, with a lower mean score than other
parameters. This was also seen in a study carried out
by Mahanna et al.)7 This shows that higher centers of
learning are affected more and tend to recover more
slowly than other parameters. Shenning et al.,
discussed the underlying chemical and molecular
mechanisms activated because of the stress of surgery
and general anesthesia, which range from immune
activation to changes in brain modulators, including
cytokines, and all result in delayed response and
neurological recovery in these patients.’® Cognitive
impairment is common in older surgical patients and
is associated with postoperative delirium. However,
cognitive  function is inconsistently assessed
preoperatively, leading to missed opportunities to
recognize vulnerable patients. Molecular markers are
needed at the molecular level to establish a cause-and-
effect relationship in our demographic area to further
understand the dynamics.?

It is recommended that POCD be checked and
evaluated, especially in the geriatric age group
undergoing general anesthesia, and that strategies be
employed for early detection, good counselling, and
follow-up to diagnose any residual neurological defect
in the long term, resulting in better patient care.

LIMITATION OF STUDY

The limitations of this study are that of a single center.
A multi-center study will cater more to our demographic
area. This study is also constrained to a 24-hour evaluation
due to poor follow-up. Long-term cognitive deficits, if any,
require follow-up and assessment to rule out chronic POCD.

CONCLUSION

It was concluded that general anesthesia is associated
with early post-operative cognitive dysfunction in the
geriatric population, with measurable impairment across
several cognitive domains, particularly logical memory,
recall, attention, language, orientation, and visuospatial
copying. Although the median MMSE score improved
significantly from 26 at 12 hours to 27 at 24 hours after
surgery, cognitive performance remained below the pre-
operative score, indicating that recovery was incomplete
during the first postoperative day. These findings emphasize
the importance of pre-operative cognitive assessment, close
postoperative monitoring, early recognition of cognitive
decline, appropriate counselling of patients and caregivers,
and timely follow-up in older adults undergoing general
anesthesia. Further multicenter studies with longer follow-
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up are required to determine the persistence, clinical
consequences, and predictors of POCD beyond the
immediate postoperative period.
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