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Abstract 

Purpose: To investigate the effect of different doses of dexmedetomidine on the quality of 
postoperative recovery, incidence of postoperative delirium, and cognitive function in elderly patients 
undergoing lower limb surgery. 
Methods: A total of 112 patients who received treatment in the Department of Anesthesiology, Affiliated 
Hospital of Inner Mongolia Medical University, Hothot, China from January 2021 to January 2023 were 
divided into 3 groups, consisting of low-dose group (35 patients received 0.2 mg/kg), medium-dose 
group (39 patients received 0.4 mg/kg), and high-dose group (38 patients received 0.6 mg/kg). 
Parameters including, convalescence quality of general anesthesia, incidence of postoperative delirium, 
adverse reactions, Mini-mental State Examination (MMSE) scores, sedation effect (Ramsay), analgesia 
effect (visual analogue scale (VAS)), and stress indices, viz, norepinephrine (NE), epinephrine (E), and 
cortisol (COR) levels), were evaluated and compared. 
Results: There was no significant difference in tracheal extubation time, recovery time of spontaneous 
breathing, calling eye-opening time, or full awakening time among the three groups (p > 0.05). However, 
MMSE score was significantly higher in low-dose group on days 1 and 3 after surgery (p < 0.05) and 
VAS scores were significantly higher in low-dose group at 12 and 24 h after recovery compared to other 
groups (p < 0.05). Ramsay score was significantly higher in high-dose group (p < 0.05). Levels of NE, E, 
and COR were significantly lower in medium-dose group compared to other groups (p < 0.05). 
Incidence of adverse reactions were significantly lower in low and medium-dose groups compared to 
high-dose group (p < 0.05). 
Conclusion: Medium-dose dexmedetomidine demonstrates favorable sedative and analgesic effects 
with minimal impact on cognitive function and stress response in elderly patients undergoing lower limb 
surgery. Furthermore, it does not affect quality of postoperative recovery nor incidence of postoperative 
delirium. More large-scale, randomized controlled studies are needed to confirm these results. 
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INTRODUCTION 
 

Lower extremity surgery is common in elderly 
group (63 – 73 years old), and it is often due to 
fracture, osteoarthritis or femoral head necrosis. 
Surgical treatment, which is a clinically 
recommended intervention program, helps to 
improve impaired lower limb function in such 
patients [1,2]. However, due to degeneration of 
central nervous function in these categories of 
individuals, cognitive function is likely to decline 
during anesthesia and surgery, and 
postoperative delirium can occur in severe 
cases, which weakens neurological function of 
the brain.  
 
In anesthesia recovery period, especially due to 
various factors such as tracheal catheter and 
pain, physiological changes occur in adrenal 
cortex function of patients after surgery, resulting 
in abnormal sympathetic excitation and severe 
physiological stress response [3]. As a result, it 
becomes necessary to select appropriate 
narcotic analgesic drugs for such treatment.  
 
Dexmedetomidine, an alpha-2 adrenergic 
receptor agonist, exerts anti-sympathetic and 
sedative effects and is widely used in 
perioperative period of surgery [4,5]. 
Dexmedetomidine is an alpha-2 adrenoceptor 
agonist that produces sedative, stress-reducing, 
and analgesic effects by reducing sympathetic 
nervous system activity. This dual effect 
contributes to patient comfort and cardiovascular 
stability during surgery. Dexmedetomidine 
circulates through blood and acts on central 
nerve fiber receptors to help constrict blood 
vessels and prolong effect of narcotic drugs. 
Studies have shown that dexmedetomidine has 
the advantages of causing arousal easily, and 
does not exert any inhibitory effect on respiration 
when administered clinically [6,7].  
 
Previous studies by Abdel-Rahman et al [8] 
found that 0.5 μg/kg dexmedetomidine reduces 
incidence of agitation during waking period in 
children with strabismus, and had a good effect 
on wakefulness, but its effects on cognitive 
function were neither studied nor discussed in 
the study. In addition, there are no studies on 
dosage of dexmedetomidine in perioperative 
period especially in elderly.  
 
As a result, the purpose of this study was to 
investigate the effect of different doses of 
dexmedetomidine on convalescent quality, 
postoperative delirium, and cognitive function in 
elderly patients undergoing lower extremity 
surgery under general anesthesia. 
 

METHODS 
 
General information 
 
A total of 112 patients with lower extremity 
orthopedic surgery who received treatment in the 
Department of Anesthesiology, Affiliated Hospital 
of Inner Mongolia Medical University, Hothot, 
China from January 2021 to January 2023 were 
selected. According to the dose of 
dexmedetomidine [8], patients were divided into 
low-dose group (35 patients received 0.2 mg/kg), 
medium-dose group (39 patients received 0.4 
mg/kg), and high-dose group (38 patients 
received 0.6 mg/kg).  
 
Low-dose group: male/female: 19 / 16 cases; 
Age range (mean age): 64 – 73 (68.35 ± 2.14) 
years; ASA Grade II /III: 26 / 9 cases. Medium-
dose group: male/female: 22 / 17 cases; Age 
(mean age): 63 – 72 (67.36 ± 2.08) years old; 
ASA Grade II/III: 25 / 14 cases. High-dose group: 
male/female: 20 / 18 cases; Age (mean age): 63 
– 73 (67.87 ± 2.32) years; ASA Grade II/III: 21 / 
17 cases. This study conformed to basic 
guidelines of the Declaration of Helsinki and 
received ethical approval from Affiliated Hospital 
of Inner Mongolia Medical University (approval 
no. 20-ZA-12). 
 
Inclusion criteria 
 
Patients ≥ 60 years old, with fracture, internal 
fixation, and amputation as the types of lower 
extremity surgery and patients rated by the 
American Society of Anesthesiologists Rating 
(ASA): Class II and Class III. 
 
Exclusion criteria 
 
Patients with severe heart, liver and kidney 
function lesions, as well as patients with 
preoperative concomitant cognitive dysfunction, 
contraindications to general anesthesia, and 
concomitant hematological diseases were 
excluded. 
 
Surgical procedures and treatments 
 
All patients were placed in lateral decubitus 
position with chest flexion and knee bending and 
underwent combined lumbar and epidural 
anesthesia [9]. Epidural puncture was performed 
in L3 - L4 space with a lumbar puncture needle 
inserted into the subarachnoid space, and 
bupivacaine (8 – 12 mg) was injected slowly 
(Jiangsu Aosaikang Pharmaceutical Co. Ltd; 10 
mL: 50 mg; National Medicine approval no. 
H20123147). An epidural catheter with a length 
of 3 cm was inserted into patient's head, and 
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anesthesia level was maintained at T7 – T10. 
After no obvious abnormality, anesthesia level 
was controlled at T10. 
 
Low-dose, medium-dose, and high-dose groups 
were given 0.2 mg/kg, 0.4 mg/kg, and 0.6 mg/kg 
dexmedetomidine (Jiangsu Enhua 
Pharmaceutical Co. Ltd; 2 mL: 200 µg; National 
medicine approval no. H20110086) for 30 mins, 
respectively. After operation, 0.125 % of 
levobupivacaine (Yichang Renfu Pharmaceutical 
Co. Ltd; 10 mL: 50 mg; National drug approval 
no. H20193348) was administered, and epidural 
analgesia was performed at rate of 2 mL/h. 
Automatic infusion volume was 1 mL, time was 
15 min, and the pumping drug was stopped 30 
min before end of surgery. 
 
Evaluation of parameters/indices 
 
Convalescent quality of general anesthesia 
 
Time of tracheal catheter removal, recovery time 
of spontaneous breathing, calling time of eye-
opening, and full wakefulness were observed 
and compared during immediate postoperative 
period. These times were measured in hours or 
minutes after surgery to assess differences in 
recovery patterns and emergence from 
anesthesia. 
 
Postoperative delirium occurrence 
 
Delirium rating scale [9] was used to evaluate 
delirium, and delirium could be judged as total 
score ≥ 18 points or items with the most severe 
symptoms ≥ 15 points. 
 
Cognitive function 
 
Mini-mental State Examination (MMSE) was 
done 1 day before surgery, 1 day after surgery, 
and 3 days after surgery to evaluate patients' 
cognitive function level [10]. The score includes 
11 items such as time, place, and orientation. 
The score ranges from 0 to 30 points. A higher 
score indicates better cognitive function. 
 
Sedative and analgesic effects 
 
Ramsay sedation score [11] and Visual Analogue 
Scale (VAS) [12] were used to evaluate sedation 
and analgesia effects at 4, 12 and 24 h after 
recovery, respectively. Ramsay score ranged 
from 1 (restlessness) to 6 (deep sleep), and 
higher score, indicates better sedative effect. 
Visual analogue scale (VAS) score ranged from 
1 to 10, and a higher score indicates poor 
analgesic effect. 
 

Stress levels 
 
Serum levels of Norepinephrine (NE), 
epinephrine (E), and cortisol (COR) were 
obtained by collecting blood samples from 
patients. Blood samples were taken 24 h before 
surgery as a baseline measurement, and 24 h 
after surgery to assess any changes in hormone 
levels. Serum levels of Norepinephrine (NE), 
epinephrine (E) and cortisol (COR) were 
determined by radioimmunoassay in strict 
accordance with instrument and kit instructions 
[6]. 
 
Adverse reactions 
 
Incidence of adverse anesthetic reactions, 
including nausea, vomiting, respiratory 
depression and arrhythmia, were observed and 
recorded in three groups. 
 
Statistical analysis 
 
Statistical Packages for Social Sciences (SPSS) 
software (version 26.0) was used for data 
analysis. Measurement data satisfying normal 
distribution and homogeneous variance (tracheal 
catheter removal time, spontaneous breathing 
time, calling eye-opening time, full wakefulness 
time, MMSE score, VAS score, Ramsay score, 
NE, E and COR level) were presented as mean ± 
standard deviation (SD). One-way analysis of 
variance was used to compare differences 
among low-dose, medium-dose and high-dose 
groups. Repeated measure analysis of variance 
was used to compare intra-group differences at 
different time points in same group. The rate of 
count data was expressed in percentages. 
 

RESULTS 
 
Convalescent quality of general anesthesia 
 
There was no significant difference in baseline 
data of three groups of elderly patients 
undergoing lower limb operation (p > 0.05). 
There was no statistical significance in removal 
time of tracheal catheter, recovery time of 
spontaneous breathing, calling time of eye-
opening, and full waking time among three 
groups (p > 0.05; Table 1). 
 
Postoperative delirium occurrence 
 
There were 0 cases (0.00 %), 1 case (2.56 %) 
and 3 cases (7.89 %) in low-dose, medium-dose 
and high-dose groups respectively, with no 
statistical significance (p = 0.176). 
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          Table 1: Comparison of convalescent quality of general anesthesia (mean ± SD) 
 

Group N 
Time of tracheal 
catheter removal 

(min) 

Time of 
spontaneous 

breathing (min) 

Time of 
calling eyes 
open (min) 

Time of full 
wakefulness 

(min) 

Low-dose  35 9.82±2.23 3.12±0.96 9.34±2.67 162.35±50.80 
Medium-dose 39 10.77±3.09 3.45±1.05 10.12±3.14 170.14±53.44 
High-dose 38 11.56±3.97 3.70±1.16 10.95±3.29 179.62±55.37 
F-value  2.698 2.724 2.534 0.963 
P-value  0.072 0.070 0.084 0.385 

 
Cognitive function 
 
As Figure 1 shows, there was no significant 
difference in MMSE scores 24 h before surgery 
in three groups (p > 0.05). However, from day 1 
to day 7 days after surgery, MMSE scores of 
three groups showed a trend of an initial 
decrease and then an increase, at 1 and 3 days 
after surgery respectively. Mini-mental State 
Examination (MMSE) scores of low-dose groups 
were significantly higher than medium and high-
dose groups (p < 0.05). Also, MMSE scores of 
medium-dose group were significantly higher 
than high-dose group (p < 0.05). 
 

 
 
Figure 1: Comparison of cognitive function among the 
three groups. Compared with low-dose group, *p < 
0.05; compared with medium-dose group, #p < 0.05. 1 
d (One day), 3 d (three days), 7 d (seven days) 

 
Sedative and analgesic effects 
 
Visual analogue scale (VAS) and Ramsay scores 
were not significantly different (p > 0.05) at the 
4th h after recovery among three groups (Figure 2 
A and B). However, from the 12th to 48th h after 
recovery, VAS scores of three groups showed a 
trend of first increasing and then decreasing 
(Figure 2 A). At 12th and 24th h after recovery, 
VAS score of low-dose group was significantly 
higher than medium-dose and high-dose groups, 
while medium-dose group was significantly 
higher than high-dose group (p < 0.05; Figure 2 
C). 
 
From 12th to 48th h after awakening, Ramsay 
score of three groups showed a downward trend, 
but low-dose group was significantly lower than 
medium-dose and high-dose groups, while 

medium-dose group was significantly lower than 
high-dose group (p < 0.05; Figure 2 D). 
 

 
 

 
 
Figure 2: Comparison of sedative and analgesic 
effects among three groups. Compared with low-dose 
group, *p < 0.05; compared with medium-dose group, 
#p < 0.05 
 

Stress levels 
 
There was no significant difference in levels of 
NE, E and COR 24 h before surgery (p > 0.05). 
However, levels of NE, E and COR in three 
groups were significantly higher 24 h after 
surgery compared to 24 h before surgery (p < 
0.05). Also, levels of NE, E and COR in medium-
dose group were significantly lower than in low 
and high-dose groups (p < 0.05; Table 2). 
 
Adverse reactions 
 
Total incidence of adverse reactions in low-dose 
and medium-dose groups was significantly lower 
than that high-dose group (p < 0.05). There was 
no significant difference in incidence of adverse 
reactions between low-dose and medium-dose 
groups (p > 0.05; Table 3). 
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Table 2: Comparison of stress levels 
 

Group N NE (ng/mL) E (ng/mL) COR (ng/mL) 

 24 h 
before 

surgery 

24 h after 
surgery 

24 h 
before 

surgery 

24 h after 
surgery 

24 h before 
surgery 

24 h after 
surgery 

Low-dose  35 0.25±0.05 0.89±0.04* 0.12±0.07 0.89±0.10* 90.21±10.14 168.34±19.33* 
Medium- 
dose  

39 0.28±0.09 0.60±0.08*# 0.15±0.05 0.50±0.06*# 91.56±11.55 121.30±18.65*# 

High-dose 38 0.26±0.06 0.85±0.06*& 0.14±0.06 0.86±0.07*& 91.98±10.87 165.10±17.32*& 
F-value  1.808 236.695 2.353 296.416 0.260 77.255 
P-value  0.169 <0.001 0.100 <0.001 0.771 <0.001 

Compared with 24 h before surgery, *p < 0.05; compared with low-dose group, #p < 0.05; and compared with 
medium-dose group, &p < 0.05. Values are presented as mean ± S.D 
 
Table 3: Comparison of adverse reactions 
 

Group N Nausea Vomiting 
Respiratory 
depression 

Arrhythmia 
Total incidence of 
adverse reactions 

Low-dose  35 1 (2.86) 0 0 0 1 (2.86)* 
Medium-dose  39 1 (2.56) 0 0 1 (2.56) 2 (5.13)* 
High-dose  38 1 (2.63) 2 (5.26) 3 (7.89) 2 (5.26) 8 (21.05) 
χ2      8.299 
P-value      0.016 

Compared with high dose group, *p < 0.05. Values are presented as N (%) 
 

DISCUSSION 
 
Convalescence period of general anesthesia 
refers to the period when administration of 
anesthetic drugs is stopped when the patient 
wakes up. During this period, several factors 
such as decreased anesthetic effect, increased 
wound pain and catheter irritation, and various 
clinical complications such as delayed recovery, 
nausea, vomiting, and delirium are likely to 
occur, which affect both health and postoperative 
recovery of patients [13,14]. Once handled 
improperly, patients may have a strong stress 
response, leading to changes in circulatory and 
respiratory systems, and in severe cases, is life-
threatening. It is therefore of great importance to 
select an appropriate anesthesia analgesic 
program that will reduce stress response and 
improve anesthesia recovery period. As a 
common adrenergic receptor agonist in clinical 
anesthesia, dexmedetomidine has a central anti-
sympathetic effect, which produces sedative 
effect similar to natural sleep and also possesses 
analgesic, diuretic and anti-anxiety effects 
[15,16]. 
 
Dexmedetomidine is an adrenergic agonist 
widely used in clinical anesthesia. Unlike 
conventional agonists, it has a dual effect, as it 
antagonizes sympathetic nervous system and 
reduces sympathetic activity while providing 
powerful sedative and hypnotic effects. This 
makes it widely applicable before and after 
surgery, helping to maintain patient's 
physiological stability and thus reducing risk of 

postoperative complications. Dexmedetomidine 
is highly valuable in clinical practice. Previous 
studies have shown that dexmedetomidine 
activates A2a adenosine receptors, thereby 
inhibiting the release of adrenaline [17]. At same 
time, activation of α2B receptor leads to 
vasoconstriction. Continuous pumping of drugs 
increases activity of vagus nerve, participates in 
human circulation, and acts as nerve fiber 
receptors, thus achieving good analgesic, 
calming and organ protective effects, but no 
obvious inhibitory effect on respiratory system 
center. 
 
This study revealed that there was no significant 
difference in quality of recovery during 
anesthesia (tracheal catheter removal time, 
spontaneous breathing time, calling eye-opening 
time, and full wakefulness time) among treatment 
groups. Perioperative stimulation transmission to 
central system causes hemodynamic fluctuations 
in patients, affects postoperative respiratory 
recovery, prolongs tracheal catheter extubation 
time, increases risk of postoperative 
complications, and leads to adverse clinical 
outcomes [18]. Therefore, it is important to select 
appropriate doses of anesthetic drugs that will 
promote postoperative recovery and shorten 
extubation time to ensure a good prognosis. 
Results of this study showed that there was no 
significant difference among groups of patients in 
convalescent period of general anesthesia, 
indicating that different doses of 
dexmedetomidine had similar effects and that 
dose differences would not affect tracheal 
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catheter extubation and spontaneous respiratory 
recovery. 
 
Delirium is a common neurological reaction in 
surgery, which is often related to a patient's age, 
position, anesthesia and other factors, such as 
postoperative infections, drug use, metabolic 
disorders, cardiovascular problems, neurological 
disorders, drug withdrawal, and sensory 
deprivation. Elderly patients have a high 
incidence of postoperative delirium due to 
hypoplasia of their central nervous system [19]. 
Results of this study showed that there was no 
significant difference in the number of 
postoperative delirium cases in low-dose, 
medium-dose and high-dose groups when 
compared. Previous studies have shown that the 
application of dexmedetomidine during general 
anesthesia in elderly patients can significantly 
reduce incidence of postoperative delirium [20] 
which is not consistent with the findings of this 
study. This may be attributed to small sample 
size selection, thus hopefully the sample size will 
be expanded in the future for further research. 
 
This study showed that MMSE score initially 
decreased followed by an increase from 1 to 7 
days after surgery, and at 1 and 3 days after 
surgery, MMSE score of low-dose group was 
higher compared to medium and high-dose 
groups, while that of medium-dose was higher 
than those of high-dose group. Mini-mental State 
Examination (MMSE) score is a tool commonly 
used in clinical evaluation of patient's cognitive 
function. In this study, administration of low-dose 
dexmedetomidine reduced cognitive function 
impairment in elderly patients. This indicated that 
lower dose of dexmedetomidine lessens its side 
effects on neurocognitive function of patients. 
This is an important advantage because elderly 
patients with concomitant diseases and physical 
function degradation, are prone to postoperative 
cognitive dysfunction. However, it is noteworthy 
that a low dose of dexmedetomidine has 
relatively less stimulation on nerve tissue, which 
may be the reason for better recovery of MMSE 
scores in low-dose group. 
 
Patients under general anesthesia often have 
severe pain after surgery, which alters stability of 
body's internal environment and affects 
postoperative rehabilitation process. In this 
study, from 12th to 48th h after recovery, VAS 
scores initially increased and then started to 
decrease at 12th and 24th h after recovery across 
groups. The visual analogue scale (VAS) of low-
dose group was higher than other groups, also 
VAS score of medium-dose group was higher 
than high-dose group. From 12th to 48th h after 
awakening, Ramsay's score showed a downward 

trend, but scores of low-dose group were lower 
than medium and high-dose groups. Also, scores 
of medium-dose group were lower than high-
dose group. On absorption into systemic 
circulation, dexmedetomidine participates in 
circulation and stimulates α2 receptors in central 
nervous system, thus reducing release of pain 
neurotransmitters. At same time, it partially 
blocks conduction function of pain nerves and 
acts on α2 receptors in brain locus coeruleus, 
reducing release of norepinephrine in the body 
and hence achieving effective analgesia and 
sedation during surgery [21]. Results of this 
study showed that increasing doses of 
dexmedetomidine produced better analgesic and 
sedative. This might be due to longer metabolism 
time following an increase in dose; hence 
sedation and analgesia are maintained for a 
longer time. 
 
In this study, levels of NE, E and COR were 
significantly higher 24 h after surgery than 24 h 
before surgery but were lower in medium-dose 
group. Cortisol (COR), epinephrine (E), and 
norepinephrine (NE) are all important 
physiological indicators to evaluate stress 
response levels. Surgery and pain, as external 
stressors lead to physiological responses that 
improve sympathetic nerve excitability, thus 
resulting in abnormal changes in levels of COR, 
E and NE [22]. Results of this study revealed that 
medium-dose dexmedetomidine had greatest 
effect in improving postoperative stress response 
in elderly patients and thus possesses an 
obvious anti-stress response effect. The reason 
may be that dexmedetomidine has an inhibitory 
effect on secretion of norepinephrine and 
regulates activity of neurons to a certain extent, 
thus reducing stress levels. 
 
Also, this study showed that total incidence of 
adverse reactions in low-dose and medium-dose 
groups was lower in high-dose group, and there 
was no significant difference across groups. Low-
dose and medium-dose groups have better 
safety compared to high-dose group. This is 
because, low-dose dexmedetomidine has 
relatively little effect on human physiology and 
hemodynamics, and minimal effect on respiratory 
muscle and nerve functions. 
 
Limitations of this study 
 
This study has several limitations. The sample 
size was relatively small, which may limit 
generalizability of results. This study adopted a 
retrospective design and cannot determine cause 
and effect, but can only observe correlation. 
Additionally, patients may have differences in 
clinical characteristics and medical history, and 
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these factors may affect these findings. This 
study mainly focused on short-term effects and 
further research is needed to verify long-term 
effects. Finally, although many potential 
confounding factors were controlled other factors 
not considered may still have an impact. 
 

CONCLUSION 
 
Different doses of dexmedetomidine have good 
effect on quality of general anesthesia in the 
convalescent period of elderly patients 
undergoing lower extremity surgery and do not 
increase the incidence of postoperative delirium. 
Low-dose dexmedetomidine has relatively little 
effect on cognitive function of patients, while 
high-dose shows better sedative and analgesic 
effect, although it is prone to postoperative 
adverse reactions. Medium-dose 
dexmedetomidine, apart from possessing good 
sedative and analgesic effect, exhibits relatively 
little negative effect on cognitive function and 
stress response in elderly patients, with no 
noticeable adverse reactions. It also possesses 
good efficacy and safety. More large-scale, 
randomized controlled studies are needed to 
validate these findings. 
 

DECLARATIONS 

 

Acknowledgements 

None provided. 

Funding 

None provided.  

Ethical approval 

This study received ethical approval from 
Affiliated Hospital of Inner Mongolia Medical 
University (approval no. 20-ZA-12). 
 
Availability of data and materials 
 
The datasets used and/or analyzed during the 
current study are available from the 
corresponding author on reasonable request. 
 

Conflict of Interest 

 

No conflict of interest associated with this work. 

 

Contribution of Authors 

 

The authors declare that this work was done by 

the authors named in this article and all liabilities 

pertaining to claims relating to the content of this 

article will be borne by them. 

 

Open Access  
 

This is an Open Access article that uses a 

funding model which does not charge readers or 

their institutions for access and distributed under 

the terms of the Creative Commons Attribution 

License (http://creativecommons.org/licenses/by/ 

4.0) and the Budapest Open Access Initiative 

(http://www.budapestopenaccessinitiative.org/rea

d), which permit unrestricted use, distribution, 

and reproduction in any medium, provided the 

original work is properly credited. 

 

REFERENCES 
 

1. Le Hello C, Fouillet L, Boulon C, Riviere S, El JA, Seffert 

B, Morel A, Boissier C. Lower-limb peripheral arterial 

disease. Rev Med Interne 2020; 41(10): 667-672. 

2. Loh B, Lim JA, Seah M, Khan W. Perioperative 

management of open fractures in the lower limb. J 

Perioper Pract 2022; 32(5): 100-107. 

3. Tu W, Yuan H, Zhang S, Lu F, Yin L, Chen C, Li J. 

Influence of anesthetic induction of propofol combined 

with esketamine on perioperative stress and 

inflammatory responses and postoperative cognition of 

elderly surgical patients. Am J Transl Res 2021; 13(3): 

1701-1709. 

4. Lin Y, Chen X, Lin Z, Yan W. Dexmedetomidine 

alleviates high glucose-induced podocyte damage by 

inhibiting EDA2R. Trop J Pharm Res 2022; 21(9): 1885-

1891 doi: 10.4314/tjpr.v21i9.11  

5. Eizaga RR, Garcia PM, Fernandez RM, Torres ML. 

Dexmedetomidine and perioperative analgesia in 

children. Rev Esp Anestesiol Reanim (Engl Ed) 2022; 

69(8): 487-492. 

6. Unchiti K, Leurcharusmee P, Samerchua A, 

Pipanmekaporn T, Chattipakorn N, Chattipakorn SC. 

The potential role of dexmedetomidine on 

neuroprotection and its possible mechanisms: Evidence 

from in vitro and in vivo studies. Eur J Neurosci 2021; 

54(9): 7006-7047. 

7. Yang J, Cui Y, Cao R, Huang QH, Zhang QQ. 

Dexmedetomidine as an adjunct to peripheral nerve 

blocks in pediatric patients. World J Pediatr 2022; 18(4): 

251-262. 

8. Abdel-Rahman KA, Abd-Elshafy SK, Sayed JA. Effect of 

two different doses of dexmedetomidine on the 

incidence of emergence agitation after strabismus 

surgery: a randomized clinical trial. Braz J Anesthesiol 

2018; 68(6): 571-576. 

9. Krewulak KD, Rosgen BK, Ely EW, Stelfox HT, Fiest KM. 

The CAM-ICU-7 and ICDSC as measures of delirium 

severity in critically ill adult patients. Plos One 2020; 

15(11): e242378. 



Wei & Guo 

Trop J Pharm Res, October 2023; 22(10): 2200 

 

10. Lim M, Loo J. Screening an elderly hearing impaired 

population for mild cognitive impairment using Mini-

Mental State Examination (MMSE) and Montreal 

Cognitive Assessment (MoCA). Int J Geriatr Psych 

2018; 33(7): 972-979. 

11. Saidie S, Modir H, Yazdi B, Moshiri E, Noori G, 

Mohammadbeigi A. The effect of dexmedetomidine on 

decrease of cough, hemodynamic parameters and 

Ramsay score versus lidocaine during general 

anesthesia: a randomized clinical trial. Med Gas Res 

2021; 11(1): 1-5. 

12. Sung YT, Wu JS. The Visual Analogue Scale for Rating, 

Ranking and Paired-Comparison (VAS-RRP): A new 

technique for psychological measurement. Behav Res 

Methods 2018; 50(4): 1694-1715. 

13. Neuman MD, Feng R, Carson JL, Gaskins LJ, Dillane D, 

Sessler DI, Sieber F, Magaziner J, Marcantonio ER, 

Mehta S, et al. Spinal anesthesia or general anesthesia 

for hip surgery in older adults. New Engl J Med 2021; 

385(22): 2025-2035. 

14. Pan T, Lei Y, Lei Z, Fang Y, Xu R, Zhao D, Lei E. Clinical 

study on anesthesia with remifentanil and propofol in 

patients with high hemodynamics. Altern Ther Health M 

2022; 28(4): 44-49. 

15. Mei B, Li J, Zuo Z. Dexmedetomidine attenuates sepsis-

associated inflammation and encephalopathy via central 

alpha2A adrenoceptor. Brain Behav Immun 2021; 91: 

296-314. 

16. Momeni M, Khalifa C, Lemaire G, Watremez C, 

Tircoveanu R, Van Dyck M, Kahn D, Rosal MM, 

Mastrobuoni S, De Kerchove L, et al. Propofol plus low-

dose dexmedetomidine infusion and postoperative 

delirium in older patients undergoing cardiac surgery. 

Brit J Anaesth 2021; 126(3): 665-673. 

17. Wang K, Wu M, Xu J, Wu C, Zhang B, Wang G, Ma D. 

Effects of dexmedetomidine on perioperative stress, 

inflammation, and immune function: systematic review 

and meta-analysis. Brit J Anaesth 2019; 123(6): 777-

794. 

18. Hung KC, Chiu CC, Hsu CW, Lin CM, Liao SW, Teng IC, 

Chen IW, Sun CK. Impact of opioid-free anesthesia on 

analgesia and recovery following bariatric surgery: A 

meta-analysis of randomized controlled studies. Obes 

Surg 2022; 32(9): 3113-3124. 

19. Li T, Li J, Yuan L, Wu J, Jiang C, Daniels J, Mehta RL, 

Wang M, Yeung J, Jackson T, et al Effect of regional vs 

general anesthesia on incidence of postoperative 

delirium in older patients undergoing hip fracture 

surgery: The RAGA randomized trial. Jama-J Am Med 

Assoc 2022; 327(1): 50-58. 

20. Patel M, Onwochei DN, Desai N. Influence of 

perioperative dexmedetomidine on the incidence of 

postoperative delirium in adult patients undergoing 

cardiac surgery. Brit J Anaesth 2022; 129(1): 67-83. 

21. Wu Y, Miao Y, Chen X, Wan X. A randomized placebo-

controlled double-blind study of dexmedetomidine on 

postoperative sleep quality in patients with endoscopic 

sinus surgery. Bmc Anesthesiol 2022; 22(1): 172. 

22. Kim MH, Lee KY, Bae SJ, Jo M, Cho JS. Intraoperative 

dexmedetomidine attenuates stress responses in 

patients undergoing major spine surgery. Minerva 

Anestesiol 2019; 85(5): 468-477. 

 


