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ABSTRACT:

The purpose of this study was to investigate whether DEX, compared with saline, could reduce postoperative
cognitive impairment and complications in elderly patients undergoing joint surgery. We have analyzed key
demographic and clinical characteristics of total 200 subjects in four groups, (Cognitive Impairment/DEX; Cognitive
Impairment/Saline; Control/DEX & Control/Saline) selected via random allocation. Statistical analyses (t-test,
ANOVA and Pearson correlation) identified important variations on surgical outcomes related to anaesthetic drugs
administration or CHDs, diabetes mellitus type Il and systemic arterial HT. DEX had some positive effect when
compared to other studies and this benefited postoperative outcomes whilst increasing cognitive impairment in older
people thus highlighting a need for individualized anaesthetic therapy in older patients. This study of the cohort shows
that DEX might have some benefits in reducing cognitive decline and improving systemic recovery following surgery.
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INTRODUCTION:

Orthopaedic wards globally pose a number of
particularly frequent treatment facilities of the modern
day orthopaedist: joint replacement surgeries, and
above all knee or hip replacements. This is because
they are effective in pain control and improvement of
function, which more people want particularly those
who have reached 60 years old [1,2]. While processes
of this nature supply considerable benefits, they are not
without feasible effects like POD. The most severe and
costly disease is POD, which occurs mostly in people
older than 60. It is characterized by a rapid decline in
mental function. These rates range from 12% to 51%,
manifested by increased mortality and morbidity,
prolonged hospital stays and poor surgical outcomes in
orthopaedic surgery [3,4]. However, targeting mobility
[5], nutrition [6] orientation and cognitive function
may promote POD as well concurrent with those
endeavours aiming at stabilization of bodyweight.
Correct identification of those at greatest risk for
developing POD is a critical step toward applying
appropriate preventative strategies.

Although multiple research studies concluded various
risk factors associated with POD in different clinical
groups, further study was mainly aimed at knee and
hip replacement surgeries [3-7]. One meta-analysis

identified a POD rate of 17% in patients undergoing
these operations [8]. A recent systematic review also
suggests that risk may be heightened due to general
anaesthesia, older age (above 65 years), history of
psychiatric illnesses and pre-operative physical
decompensation or certain types of anaesthetic drugs
[9]. However, no previous study has provided a
comprehensive joint-risk profile or explored the
incidence of POD in knee and hip procedures. As
delirium is such a substantial problem in this age group
following joint replacement, an awareness of these
potential risk factors for POD subsequent to
arthroplasty may help inform surgeons and patients
about the possibility of specific therapies developed by
our physiotherapy, colleagues, and care-takers. This
meta-analysis aims to provide a synthesis of the
literatures on incidence and risk factors for POD after
knee or hip replacement surgeries. This study provides
an in-depth investigation that may assist health care
teams to streamline their perioperative courses
targeting reduction of POD in these cases [9].

MATERIAL AND METHODS:

One RCT to investigate the short-term impact of
dexamethasone on cognitive function involved 200
geriatric patients who were randomly assigned as: (1)
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Cognitive Impairment/DEX, n = 50; (2) Cognitive
Impairment/Saline, n = 50; (3) Control/DEX, and
n=50. The demographic characteristics of the patients,
including sex, age, body weight (kg) and education
level were recorded. The duration of surgery and
anaesthetic administration (propofol and remifentanil)
were evaluated as the surgical parameters.
Postoperative complications e.g. CHD, diabetes and

HT were followed up to printouts available at hospitals
and confirmed through medical history of the patients
when necessary. The statistical method was compared
between groups, using independent t-tests for
continuous variables, paired t-tests; ANOVA were
undertaken. Pearson correlation coefficient test was
used to determine variability in clinical parameters.

RESULTS:

Table 1: Demographic variable analysis:

Variables Cognitive Cognitive Control/ DEX (n | Control/ Saline
impairment/ impairment/ =50) group (n =50)
Dexmedetomidine | Saline group, (n
(DEX) group, (n =50)
=50)
Sex (M/F) 24/26 27/23 28/22 25/25
Age (years) 73.12+7.85 74.98 £ 8.10 70.75 £ 8.50 72.22 £8.90
Age Range 65-75 36 35 40 38
(n)
Age Range >75 14 15 10 12
(n)
Weight (kg) 60.10 + 8.25 62.00 £ 9.50 58.50 £ 9.80 60.30 + 8.00
Surgery time 1.45+0.35 1.33+0.42 1.39 +0.50 1.52 +0.45
duration (hours)
Education (years) 5.30 +3.40 4.65+2.90 5.50 + 2.60 5.70 + 3.15
Complications
- CHD (n) 9 11 8 10
- Diabetes (n) 24 25 20 18
- HT (n) 22 23 21 22

Table 1: The groups exhibit the demographic analysis of different data under study and investigation.

Table 2: Comparison of independent t-test for all groups and different variables with p-values:

Comparison (p-values) Age Weight Time duration of Surgery Education
(years) (kg) (hours) (years)
aMCI/DEX vs. aMCl/Saline 0.321 0.145 0.062 0.499
Control/DEX vs. 0.462 0.675 0.091 0.501
Control/Saline

Table 2: The groups exhibited statistically significant differences in the duration of surgery time for both the groups

under comparison and study.

Table 3: ANOVA results for the different complications:

Source SS (Sum of df | MS (Mean F- p-
Squares) Square) value | value
Group: aMCI/DEX, aMCl/Saline, 16.167 3 |5.389 6.20 0.010
Control/DEX, Control/Saline
Complication type: CHD, Diabetes, HT | 1286.500 2 | 643.250 740.72 | <0.001
Interaction effect of Group x 4.500 6 | 0.750 0.87 0.555
complication type

Table 3: The different groups exhibited notable variations with a statistically significant relationship in the group and
complication type as indicated in the results.
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Table 4: Pearson correlation coefficient for the given variables:

Variable Sex Age Weight Time Education | CHD | Diabetes | HT (n)
(M/F) (years) (kg) Duration | (years) (n) (n)

of

surgery

(hours)
Sex (M/F) 1 -0.12 0.05 -0.08 -0.01 0.07 -0.04 -0.03
Age -0.12 1 -0.23 0.09 -0.18 0.12 0.22 0.14
(years)
Weight 0.05 -0.23 1 -0.15 0.05 -0.09 -0.05 -0.10
(kg)
Surgery -0.08 0.09 -0.15 -0.02 -0.05 0.03 0.02
time
duration
(hours)
Education | -0.01 -0.18 0.05 1 -0.03 -0.08 -0.07
status
(years)
CHD (n) 0.07 0.12 -0.09 -0.03 1 0.04 0.09
Diabetes -0.04 0.22 -0.05 -0.08 0.04 1 0.10
(n)
HT (n) -0.03 0.14 -0.10 -0.07 0.09 0.10 1

Table 4: Shows the Pearson correlation coefficient between the different variables being used in the experimental

study.

Table 5: Paired t-test results for the different groups with the addition of different amounts of different

anaesthetic groups:

Comparison Age Group Propofol (mg) Remifentanil (ug)
Cognitive 65-75 <0.01 <0.01
impairment/DEX vs
Cognitive
impairment/Saline
group

>75 <0.01 <0.01
Cognitive 65-75 >0.05 <0.01
impairment/DEX vs
Control/DEX

>75 > 0.05 > 0.05
Cognitive 65-75 <0.01 <0.01
impairment/Saline vs
Control/Saline

>75 <0.01 <0.01
Control/DEX vs 65-75 <0.01 <0.01
Control/ Saline

>75 <0.01 <0.01

Table 5: Shows the comparison of the different groups after the intake of the anaesthetic medicines.

DISCUSSION:

Among the articles in this systematic review, we
reviewed 15 primarily that discussed a total of 31
potential variables associated with POD after TJA. The
first study revealed 9 key characteristics clearly
associated with POD. These significant risk factors
were older age, dementia, HT, DM, stroke, psychiatric
disease, sedative-hypnotic usage preoperative anemia
and poor cognitive function as measured by the
MMSE. Persistent OS may be a frequent and
confounding challenge among TJA-recipients who are

old, having arrived on the scene suddenly with various
significant neurocognitive as well as functional
impairments. The economic and health consequences
associated with increasing POD within an aging
population are anticipated to be substantial. While the
exact pathophysiological changes linking delirium to
these adverse outcomes are not completely clarified, it
is clear that POD inflicts significant distress on
patients and their families as well as healthcare staff.
This underscores the importance of investigating
reliable predictors in order to pre-emptively prevent

IJIMSCRR: September-October, 2024

Page | 973



these situations from occurring. This meta-analysis can
exhibit the early signals of postoperative delirium.
Nine of the variables that played a part in statistical
significance following analysis from a total of 31.
These predictors are aged > 74 years old, dementia,
HTN, DM, stroke; in previous severe illness-related
studies we included mental disease and sedative-
hypnotic usage) [11], low preoperative haemoglobin
levels, poor preoperative MMSE score. Previous
studies have shown that older age is the most robust
predictor of POD [10, 11].

The mean difference of age between POD diagnosed
vs. nondiagnosed individuals was estimated from our
meta-analysis as 3.8 years. The recipients of these
procedures are by no means young: TJA patients have
a mean age of 71, and most are over the age of 65 [12],
setting them up for POD. Factors linked to the high
burden of POD amongst older people include
comorbidity, age-related changes in organ and brain
composition, kinetics and dynamics, renal function and
metabolism [13]. Other studies suggest instead the
increased rate of POD might be more related to
comorbidities, rather than age alone [14]. As a result,
the importance of geriatrics and surgeons doing
comprehensive preoperative risk assessment in
partnership with one another cannot be overstated so
that age alone should not prevent someone from
putting their joint back into place or living pain-free.
Although gender, BMI, education and smoking did not
have a significant relationship with POD in our
preliminary investigations [17], we identified for the
first time that hazardous drinking was associated to
analgesic-induced disabling headache. However, a
more detailed appraisal subsequently concluded that
this observation was largely derived from one study
with small numbers of participants [15].

By removing this trial the effects disappeared,
implying that alcohol use may still be a potential
predictor of POD. In our meta-analysis, we found that
diabetes mellitus (high certainty) and history of stroke
or TIA were risk factors for POD. Among others,
attributed factors of the spectrum of diabetes and
delirium might be explained by a pathophysiologically
plausible mechanism where hyperglycemia or
persistent oxidative stress results in elevated levels of
pro-inflammatory  cytokines [16]. Inflammation
defined as high interleukin-1, interleukin-6 levels for
example have been associated with delirium in patients
diabetic [17-21]. Scientific evidence confirm that a
history of stroke is associated with delirium [22, 23].
No previous studies have directly investigated stroke
as a separate risk factor of POD following total hip
arthroplasty, and the literature that has examined this
topic does support our findings [24]. Additionally, our
findings are in line with a prior study conducted by
Muaaz et al., this author identified HT as being
associated with pelvic organ dysfunction [25].
Summarized, this big data analysis shows that TJA
patients with more comorbidity and worse preoperative

physical status are at higher risks for POD. These
results are in keeping with other similar researches
suggesting that the preoperative state of health has a
considerable role on post-operative adverse events
[26]. In addition, our research suggests that pre-
operative cognitive impairment assessed by MMSE
can be a predictive factor for POD. The MMSE, while
employed as the first-line screening tool can
discriminate well those with a low probability of
delirium (23 to 97% chance), but little information on
most validation properties such as specificity or
sensitivity in this specific setting is available [27]. Our
meta-analysis suggests that a difference as small as 0.4
in MMSE is associated with a significantly higher
incidence of delirium, i.e., the POD group scored 0.4
points lower compared to those who were not
diagnosed. Overall, our findings highlight that the
status of mental wellbeing prior to surgery can be a
predictor for POD and sobering fact is significant
association between psychiatric  disability and
delirium. Thus, cognitive testing is crucial to
incorporate as a standard part of preoperative clinical
assessments in patients undergoing TJA. It is
imperative to recognize that while MMSE can be
helpful, it is not sensitive enough to detect subtle
cognitive changes which however have a major
implication for the risk of POD. Consequently, it
remains vital to expand more sensitive tools in
cognitive assessment so as not to imply irreversible
outcomes associated with under-recognized cognitive
impairment. Standard operation variables including
blood loss, anaesthesia type and surgery time did not
generate any significant result of impact to the
prevalence in accordance with regular surgical
procedures in all TJA patients. Consequently, the
results of research on intraoperative blood loss and
operation time should be interpreted with caution due
to significant heterogeneity. Although former studies
have insinuated that the surgery-related factors should
not be completely overlooked, standardised surgical
and an improved way of carrying out surgical
procedure may reduce occurrence of POD
[28][29][30].

Imbalance of delirium rate may be larger than that;
however meta-analysis conducted in our study showed
equivalent chance to develop postoperative delirium
among patients undergoing hip or knee replacement
surgeries [17], despite well-known peripheral factors
such as higher perioperative blood loss and elongated
immobility following the hip surgery. These findings
are in line with a previous systematic review of joint
replacement techniques. The results supported that the
use of sedative-hypnotics could cause POD after TJA.
Our study findings are consistent with more recent
research suggesting benzodiazepine receptor agonists
might cause cognitive impairment and delirium [30,
31]. Of note, new insomnia treatments such as
ramelteon and the orexin-receptor antagonist
suvorexant, which target corresponding receptors in
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the pineal gland (regulatory) or hypothalamus
respectively, have demonstrated a signal to lower
incidents of delirium. Subsequent randomized clinical
trials confirmed the efficacy of these drugs in delirium,
as well [32, 33].

Therefore replacing benzodiazepine receptor agonist
by other drugs as described may have some benefit in
patients at a high risk of developing POD,
preoperatively. There is an increasing incidence of
medication-induced delirium in older adults which
occurs mainly due to changes in pharmacodynamics
and pharmacokinetics, the possibility of polypharmacy
interactions as well as concurrent medical conditions.
Improving  patient  consultations,  rationalising
prescribing and reducing polypharmacy may be ways
to address this problem. The meta-analysis showed an
association between a low preoperative haemoglobin
level and POD. Recent investigations have presented
an association between anaemia, cognitive decline and
dementia [34-36]. Furthermore, it presents as an
independent risk factor for delirium in hospitalized old
patients [37]. Low levels of haemoglobin might reflect
inflammation associated with chronic illness, for
which there is evidence as a contributor to the
precipitating pathways of delirium [38]. Although
definitive data are lacking for whether normalizing
preoperative haemoglobin level decreases the risk of
postoperative delirium directly, it is important to
address other potentially modifiable risks and
interventions in older patients with low pre-existing
levels. Regarding the balances of sodium and
potassium, our meta-analysis showed that there were
no significant differences between patients with POD
and without for salt (Na) during first day -/+ on third
day after surgery. However, previous studies indicate
that POD may be identified using changes in sodium
levels. Further exploration is needed to evaluate the
concordance of potassium and sodium with delirium,
given that both are related not only factors as
dehydration or anemia [39].

CONCLUSION:

This work provides a comprehensive examination of
demographic  factors, surgical parameters and
complications in four unique groupings: Cognitive
Impairment/DEX,  Cognitive  Impairment/Saline;
Control/ DEX; and Control/Saline. Statistical data
analysis using independent t tests, ANOVA and
Pearson correlation revealed that there was a
significant difference in groups and complication
types. ANOVA revealed significant differences
between groups in all three categories of complications
in the conditional model (CHD, diabetes, and HT).
Results from these paired t-tests clearly show that the
intake of anaesthetic agents by cognitive impairment
and control did vary. In particular, there are significant
variations in the use of propofol and remifentanil
among older age groups. This accentuates

consideration for individualizing the surgical patient
under anaesthesia in an elderly population.
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