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Dexmedetomidine nasal administration 
improves perioperative sleep quality 
and neurocognitive deficits in elderly patients 
undergoing general anesthesia
Jiang He1†, Xinning Zhang2†, Cuicui Li1, Baojun Fu1, Yizhou Huang1 and Heng Li1* 

Abstract 

Objective  To investigate the improvement of perioperative sleep quality and neurocognitive impairment in elderly 
patients under general anesthesia by nasal administration of dexmedetomidine.

Methods  One hundred and twenty patients admitted to our hospital for various laparoscopic elective gynecologi-
cal surgeries lasting more than 1 h under general anesthesia from July 2021 to March 2023 were selected. All subjects 
were divided into 3 groups according to the random number table method. From 21:00 to 21:30 every night from one 
day before to 5 days after surgery, group A was given alprazolam 0.4 mg orally; group B was given dexmedetomidine 
1.5ug/kg nasal drip; group C was given saline nasal drip. All subjects were observed for general information, sleep 
quality, postoperative cognitive function, anxiety status, sleep quality, adverse effects and complication occurrence.

Results  The difference in general information between the three groups was not statistically significant, P > 0.05; 
the sleep quality scores of the three groups on admission were not statistically significant, P > 0.05. At the Preopera-
tive 1d, postoperative 1d, 3d and 5d, the RCSQ scores of the subjects in group A and group B were higher than those 
in groups C, and with the postoperative RCSQ scores of subjects in group B were higher as the time increased; 
the assessment of anxiety status in the three groups 1d before surgery was not statistically significant, P > 0.05. The 
cognitive function scores of subjects in the three groups were not statistically significant in the preoperative 1d, 
P > 0.05. The postoperative 1d (24.63 ± 2.23), 3d (25.83 ± 2.53), and 5d (26.15 ± 2.01) scores of the subjects in group B 
were higher than those in groups A and C (P < 0.05), and the subjects in group B had better recovery of postopera-
tive cognitive function with increasing time; the occurrence of postoperative delirium (POD) in group B (12.5%) were 
lower on postoperative 5d than those in groups A (37.5%) and C (32.5%) (P < 0.05). There was no statistical significance 
in the evaluation of anxiety state of the three groups on the first day before operation (P > 0.05). The scores in group B 
were lower than those in group C on the postoperative 1d, 3d, 5 d (P < 0.05). The overall incidence of adverse reactions 
and complications in subjects in group B was 17.5% significantly lower than that in groups A and C (P < 0.05).

Conclusion  Dexmedetomidine can effectively improve the sleep disorder of elderly general anesthesia patients, 
reduce the damage to their neurocognitive function and the occurrence of POD, effectively reduce the anxi-
ety of patients and the occurrence of adverse reactions and complications, and has better sedative, improve 
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Introduction
With the advent of aging society, more and more elderly 
patients need to undergo surgery under general anes-
thesia to treat their diseases [1]. According to clinical 
literature [2], factors such as anesthesia time, anesthesia 
level, and anesthetic drugs can have different degrees of 
influence on patients, and there is also a certain corre-
lation between these factors, which can rapidly elimi-
nate anesthetic drugs from the organism after surgery, 
accelerate the postoperative recovery of patients, and 
reduce the occurrence of various side effects. Currently, 
along with the increase in the elderly population, the 
number of elderly patients under general anesthesia is 
growing, and at the same time, the importance of the 
effects on the brain function of elderly patients after 
general anesthesia is increasing [3]. In 2018, experts 
from multiple specialties formed the Perioperative 
Cognitive Nomenclature Working Group to describe 
“Periop-erative neurocognitive disorders (PND)” in 
patients undergoing general anesthesia [4] Periop-
erative neurocognitive disorders consist of two main 
aspects: postoperative delirium (POD) and postopera-
tive cognitive dyfunction (POCD) [5]. Although there 
are many similarities between postoperative delirium 
and postoperative cognitive dysfunction, and they both 
present clinically with symptoms of reduced or dimin-
ished cognitive function, these two disorders have 
many differences in terms of theories, time of onset, 
and diagnostic criteria [6]. Previous studies have found 
that melatonin, ramelteon and esketamine have cer-
tain therapeutic effects on POD and POCD, but in the 
study of Aiello G [7], melatonin and Ramtern did not 
seem to reduce the psychosis of patients in intensive 
care unit. Right, in the study of Ma J [8], it was found 
that low-dose esectamine can improve neurocognitive 
dysfunction in elderly patients with gastrointestinal 
tumors after general anesthesia, which can be obtained 
from the above studies, and the research results are 
not uniform. Perioperative neurocognitive dysfunction 
often leads to increased hospital stays and increases 
the financial stress of patients, further reducing their 
overall quality of life. To date, a large number of stud-
ies have discussed how factors associated with general 
anesthesia affect patients’ cognitive function [9]. How-
ever, the exact mechanism of action is not clear, and 
therefore the results obtained are varied [10]. Older 

patients are declining in all aspects of body function, 
the weight of the brain is decreasing, and neuronal and 
cerebral blood flow is decreasing, which makes them 
more sensitive to general anesthetic drugs [11]. In addi-
tion, general anesthesia also affects the sleep quality of 
elderly patients to some extent. As the brain tissues of 
elderly patients show different degrees of degeneration, 
the oxygenation of the organism also has a significant 
decrease, and they are more prone to sleep problems 
after surgery, which can have a greater impact on the 
postoperative recovery of patients [12]. Dexmedeto-
midine is an a2 agonist in clinical practice, and when 
it enters the patient’s organism, it has an inhibitory 
effect on the patient’s central nervous system conduc-
tion, and, at the same time, it also has an effect on the 
nerve reflexes and reduces the patient’s pain level [13]. 
Therefore, in this study, 120 patients admitted to our 
hospital for various elective laparoscopic gynecologi-
cal surgeries lasting more than 1 h under general anes-
thesia from July 2021 to March 2023 were selected, and 
all subjects were divided into 3 groups according to the 
randomized numerical table method, and their relevant 
studies were conducted, and the results of the study are 
reported below.

Information and methods
General data
One hundred and twenty patients admitted to our hos-
pital for various elective laparoscopic gynecological 
surgeries lasting more than 1 h under general anes-
thesia from July 2021 to March 2023 were selected. 
On admission all subjects were divided into 3 groups 
according to the random number table method: alpra-
zolam group (group A, n = 40), dexmedetomidine group 
(group B, n = 40) and control group (group C, n = 40). 
The drugs were all configured by third-party person-
nel in the experimental group, with uniform syringes 
and volumes, and numbered, and administered by the 
dosing operator physician according to the established 
patient drug number. Upon admission, patients’ sleep 
status before admission was assessed using the Pitts-
burgh Sleep Quality Index scale, and basic patient 
information was recorded: age, ASA classification, and 
BMI. The consort diagram were performed in Fig. 1.

Sample size calculation formula [14]:

postoperative cognitive function and anti-anxiety effects, with a high drug safety, worthy of clinical application 
and promotion.

Keywords  Dexmedetomidine, Nasal administration, General anesthesia in elderly patients, Perioperative sleep 
quality, Neurocognitive impairment
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δ/σ = 0.88, test level α = 0.05(unilateral), test efficacy 
β = 0.10, calculated n1 = n2 = 48, considering 20% of the 
lost follow-up rate, the final calculated n1 = n2 = 60 cases, 
a total of 120 cases.

The study was reviewed and approved by the ethics 
committee (Reg.NO.IRB-2020–087). Subjects and family 
members signed the informed consent form.

Inclusion criteria: ① American Society of Anesthesi-
ologists (ASA) physical status Classes II and III; ② lapa-
roscopic gynecological surgery; ③ patients aged 65–80 
years; ④ The patient had no previous medical history.

Exclusion criteria: ① history of cardiac insufficiency 
or echocardiography showing the left ventricular ejec-
tion fraction (LVEF) < 55%; ② any cerebrovascular event 
within 3 months, such as stroke, transient ischemic 
attack (TIA), etc.; ③ patients with any mental illness; 
④ patients abusing narcotic analgesic sedative drugs; 
⑤ patients taking sedative hypnotic drugs for a long 
time; ⑥ patients with previous allergic rhinitis or nasal 
surgery.

Methods
Perioperative management
Patients were given alprazolam 0.4 mg orally from 21:00 
to 21:30 every night from one day before to 5 days after 
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surgery in group A; dexmedetomidine 1.5ug/kg nasal 
drip was given in group B, the drug concentration was 
100ug/ml, the syringe size was 1ml, the left and right 
nostrils were administered alternately, 0.2ml/time in each 
nostril, and the interval between administration in the 
same nostril was 5min until the administration was com-
pleted; group C was given Group C was given physiologi-
cal saline nasal drops.

During the administration period, vital signs were rou-
tinely monitored and appropriate treatment was given by 
the surgeon on duty in case of hypertension, hypoten-
sion, tachycardia, bradycardia and respiratory depres-
sion. Monitoring and medical records were checked from 
8:00 to 8:30 the next morning to record the occurrence of 
the above-mentioned adverse reactions.

Homogenization of perioperative management
The entire perioperative management measures were 
executed under the appropriate application of the ERAS 
concept and the consistency of the execution protocol 
between the two groups was ensured.

Fasting and abstinence from food and drink for 8 h 
prior to surgery. After admission, the upper limb veins 
were opened and the ECG, noninvasive blood pressure 
and pulse oximetry, partial pressure of end-expiratory 
carbon dioxide and EEG dual spectrum index were rou-
tinely monitored. General anesthesia was induced with 
etomidate 0.2mg·kg-1, propofol 1mg·kg-1, sufentanil 
0.4μg·kg-1, and cis-atracurium 0.2 mg·kg-1, tracheal 
intubation was performed after the onset of inotropy. 

Fig. 1  Inclusion procedure of the participants
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Ventilation was performed using a lung-protective ven-
tilation strategy: low tidal volume (6 ml/kg); inspiration-
exhalation ratio of 1:1.5–2.0; intraoperative adjustment 
of ventilation frequency to maintain the partial pressure 
of end-expiratory carbon dioxide (PETCO2) at 35–45 
mmHg. Maintenance of anesthesia: propofol 6–10 mg·kg-
1·h-1, intravenous pumping of remifentanil 0.1–0.2μg·kg-
1·min-1 and cis-atracurium 1 μg·kg-1·min-1 were used 
to maintain the BIS at 40–60. Both cis-atracurium and 
propofol were discontinued when the laparoscope was 
stopped to close the peritoneum. Intraoperatively, a goal-
directed fluid therapy concept was applied to guide the 
infusion of fluids, and balanced fluids were applied to 
maintain the inlet and outlet balance, with crystals 3:1 
colloid. Intraoperative fluid volume changes were mini-
mized to maintain intraoperative MAP fluctuations of no 
more than 20% of basal values. Abdominal transverse fas-
cial block analgesia was performed at the end of surgery, 
and postoperative VAS score was controlled more than 3 
using multimodal analgesic mode, with slow intravenous 
flurbiprofen ester 50 mg of non-steroidal anti-inflamma-
tory drug if necessary. In our research, we designed to 
use opioids or tramadol combined with NSAIDs to con-
trol the postoperative VAS score below 3.

Treatment of adverse reactions
Subjects with any adverse reactions in the treatment pro-
cess need to be treated symptomatically in a timely man-
ner and treated with the appropriate drugs if necessary.

Observation content
All subjects were observed for general information, sleep 
quality, postoperative cognitive function, anxiety status, 
adverse reactions and occurrence of complications.

Evaluation criteria

(1)	 The PSIQ was used at admission to evaluate the 
patient’s sleep status in the last month prior to 
admission. the PSQI was used to rate the subject’s 
sleep quality in the last 1 month, with a total score 
ranging from 0–21, with higher scores indicating 
poorer sleep quality. The Richards–Campbell Sleep 
Questionnaire [15] (RCSQ) was used to record the 
patients’ sleep quality star before surgery and at 1, 3 
and 5 days after surgery. The counting method was 
recorded with numbers (0 points to 100 points). 
The higher the score, the higher the sleep quality 
star.

(2)	 Cognitive function was tested by Mini-Mental 
State Examinon (MMSE) and confusion assessment 
method (CAM) before surgery and at 1, 3 and 5 
days after surgery [16]. The MMSE is the most com-

monly used cognitive screening scale in the world 
and provides simple ratings of orientation, mem-
ory, language, computation, and attention. With a 
total score of 30, a higher score indicates a lower 
incidence of neurocognitive dysfunction. CAM 
includes four aspects: (1) acute onset and fluctuat-
ing course, (2) inattention, (3) incoherent thinking, 
and (4) altered consciousness; the presence of both 
(1) and (2), and one of (3) or (4) is diagnostic of 
POD.

(3)	 The Generalized Anxiety Disorder Scale (GAD-7) 
[17] was used to assess anxiety before surgery and 
at the 1st, 3rd, 5th day after surgery. GAD-7 has 
good reliability and validity. Due to its advantages 
of simplicity and reliability, it has been widely used 
in clinical screening for anxiety disorders in recent 
years. There are 7 items in total, with 3 points for 
each item. The total score of the 7 items is added 
together, and the score ≥ 5 is classified as anxiety.

(4)	 The incidence of adverse reactions and complica-
tions, such as hypertension, tachycardia, pulmo-
nary infection and postoperative bleeding, etc. in 
the three groups of subjects during treatment were 
analyzed.

Statistical methods
SPSS26.0 software was applied for statistical analysis. 
Normally distributed measurement data were expressed 
as mean ± standard deviation, independent sample t-test 
was used for comparison between two groups, count 
data were analyzed by chi-square test or Fisher’s exact 
probability method, non-normally distributed data and 
ordered categorical data were analyzed by rank sum test, 
and differences were considered statistically significant at 
P < 0.05.

Results
General information
The difference between the general information of the 
three groups of subjects was not statistically significant, 
P > 0.05. Table 1 for more details.

Table 1  Comparison of general information of subjects in the 
three groups

Group Number Age (years) BMI (kg/m2) ASA (II/III) PSQI

Group A 40 68.50 ± 2.93 21.79 ± 2.36 20/20 6.75 ± 1.96

Group B 40 68.45 ± 2.82 21.76 ± 1.59 22/18 5.93 ± 2.29

Group C 40 69.20 ± 3.01 22.45 ± 2.09 21/19 6.63 ± 2.38

F/x2 - 0.824 1.464 0.643 0.942

P - 0.441 0.236 0.725 0.393
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Sleep quality score
Based on the RCSQ results, the preoperative 1d, post-
operative 1d, 3d, and 5d sleep quality scores of the sub-
jects in group A and B were higher than those in groups 
C, and the postoperative sleep quality scores of the 
subjects in group B were higher with increasing time, 
F = 14.247,15.451, 15.841, 12.848, P = 0.000. Table  2 and 
Fig. 2 for more details.

Postoperative cognitive function measurement
The preoperative 1d cognitive function scores of the 
subjects in the three groups were not statistically sig-
nificant, P > 0.05. The postoperative 1d (24.64 ± 2.23), 3d 

(25.83 ± 2.53), and 5d (26.15 ± 2.01) scores of the subjects 
in group B were higher than those in groups A and C, and 
the subjects in group B had better recovery of postopera-
tive cognitive function with increasing time, F = 29.116, 
28.200, 30.228, P = 0.000. Table  3 and Fig.  3 for more 
details.

POD incidence
There was no statistically significant difference in the 
incidence of POD between the three groups of patients 
at postoperative 1d, 3d, and the incidence of POD was 
lower in group B than in groups A and C at postoperative 
5d (P < 0.05). Table 4 for more details.

Table 2  Sleep quality scores of subjects in the three groups

Group Number Preoperative 1d Postoperative 1d Postoperative 3d Postoperative 5d

Group A 40 65.32 ± 8.01 59.68 ± 8.57 61.15 ± 7.79 66.95 ± 7.85

Group B 40 64.77 ± 7.94 60.75 ± 7.33 63.83 ± 7.46 66.62 ± 8.63

Group C 40 56.97 ± 7.51 51.58 ± 8.26 53.78 ± 8.67 58.97 ± 7.36

P - < 0.0001 < 0.0001 < 0.0001 < 0.0001

Fig. 2  Sleep quality scores of subjects in the three groups (A Comparison of preoperative sleep quality scores among the three groups; B 
Comparison of sleep quality scores among the three groups one day after surgery; C Comparison of sleep quality scores among the three groups 
three days after surgery; D Comparison of sleep quality scores among the three groups five days after surgery)
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Anxiety state assessment
The anxiety state assessment of the subjects in the three 
groups at preoperative 1 d was not statistically signifi-
cant, P > 0.05. Subjects in group B had lower scores at 

1d postoperatively (6.30 ± 2.35), 3d postoperatively 
(5.50 ± 1.60), 5d postoperatively (5.17 ± 1.78) than those 
in group C, and along with the extension of time, the 
lower the postoperative anxiety state scores of subjects 

Table 3  Postoperative cognitive function measurements in the three groups of subjects

Group Number of cases Preoperative 1d Postoperative 1d Postoperative 3d Postoperative 5d

Group A 40 26.45 ± 2.41 22.13 ± 2.54 23.58 ± 2.45 24.87 ± 2.45

Group B 40 26.25 ± 2.52 24.63 ± 2.23 25.83 ± 2.53 26.15 ± 2.01

Group C 40 27.13 ± 2.15 23.40 ± 2.68 24.65 ± 2.49 25.27 ± 2.69

p - 0.226 < 0.0001 < 0.0001 < 0.0001

Fig. 3  Postoperative cognitive function measurements in the three groups of subjects. (A Comparison of preoperative cognitive function 
measurements among the three groups; B Comparison of cognitive function measurements among the three groups one day after surgery; 
C Comparison of cognitive function measurements among the three groups three days after surgery; D Comparison of cognitive function 
measurements among the three groups five days after surgery)

Table 4  Occurrence of POD in the three groups of subjects

Group Number of cases Postoperative 1d Postoperative 3d Postoperative 5d

Group A 40 3 (7.5) 12 (30) 15 (37.5)

Group B 40 1 (2.5) 5 (12.5) 5 (12.5)

Group C 40 4 (10) 11 (27.5) 13 (32.5)

P - 0.348 0.135 0.036
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in group B. The difference between the three groups was 
statistically significant, P < 0.05. Table  5 and Fig.  4 for 
more details.

Occurrence of adverse reactions and complications
No respiratory depression occurred in the three groups, 
the overall incidence of adverse reactions and complica-
tions in subjects in group B was 17.5% significantly lower 
than in groups A and C, X2 = 6.825,P = 0.033. Table 6 and 
Fig. 5 for more details.

Discussion
General anesthesia is the most common form of anes-
thesia in surgical procedures, and it is used most fre-
quently in patients in the coming years [18]. With the 
increasing age of the elderly population, there is a sig-
nificant decrease in immune capacity and resistance in 

their body functions, as well as disorders in systemic 
physiological functions, so elderly patients are more 
prone to more intense stress reactions during surgi-
cal treatment, so it is crucial to choose the appropriate 
anesthetic for surgery [19]. Clinically relevant studies 
have shown [20] that cognitive dysfunction is the most 
common complication in elderly patients undergoing 
general anesthesia after surgery, which on the one hand 
can prolong the overall hospital stay and on the other 
hand can lead to different degrees of impairment of the 
patient’s neurological and endocrine systems and other 
primaries, which in turn can have a certain impact on 
postoperative recovery. Perioperative sleep dysfunction 
is the most common clinical manifestation of postop-
erative brain dysfunction in patients, which is mainly 
correlated with the use of anesthetic drugs, living envi-
ronment, body fever, and duration of surgery, and can 

Table 5  Anxiety state assessment of the three groups of subjects

Group Number of cases Preoperative 1d Postoperative 1d Postoperative 3d Postoperative 5d

Group A 40 8.30±2.07 7.80±2.04 5.65±1.73 5.40±1.55

Group B 40 8.08±2.39 6.30±2.35 5.50±1.60 5.17±1.78

Group C 40 8.30±2.24 8.13±2.46 6.93±1.86 7.18±2.29

F - 0.135 7.233 8.248 13.337

p - 0.874 0.001 0.000 0.000

Fig. 4  Anxiety state assessment of the three groups of subjects (A Comparison of preoperative anxiety state assessment among the three groups; B 
Comparison of anxiety state assessment among the three groups one day after surgery; C Comparison of anxiety state assessment among the three 
groups three days after surgery; D Comparison of anxiety state assessment among the three groups five days after surgery)
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lead to hemodynamic disorders, sleep dysfunction, and 
postoperative sleepiness, and more severe patients may 
experience negative emotions such as depression and 
anxiety [21]. Because of the severe degeneration of both 
psychological and physiological functions in elderly 
patients, the problem of sleep disturbance arises more 
severely compared to younger people. General anes-
thesia has a strong central inhibitory effect on patients, 
who have a low level of consciousness, but it also has a 
certain impact on their psychology and stimulates the 
development of sleep disorders [22]. Dexmedetomidine 
is one of the a2-adrenergic receptor agonists, and its 
high selectivity and efficiency are its main character-
istics, and it is used most frequently in patients under 
general anesthesia, choosing a2-adrenergic receptors, 
which not only have a direct effect on the external 
nerves, but also can effectively inhibit the secretion of 
metanephrine in the patient’s organism [23]. In addi-
tion, it can effectively inhibit pain and accelerate the 

secretion of acetylcholine in the organism, which makes 
the synthesis of nitric oxide (NO) faster, improves the 
effect of sedation and analgesia, and effectively regu-
lates the negative emotions of patients [24].

The results of the current study showed that subjects 
in group A and B had higher perioperative period sleep 
quality scores than those in groups C, and with the 
extension of time, subjects in group A and B had higher 
postoperative sleep quality scores, indicating that dex-
medetomidine can effectively alleviate patients’ postop-
erative sleep disorders and significantly improve patients’ 
sleep function, action comparable to alprazolam. The 
main reason for this is that dexmedetomidine can effec-
tively regulate the activity function of the patient’s 
noradrenergic system to ensure natural non-rapid 
eye movement sleep, and at the same time, effectively 
improve the patient’s hyperactive cerebral cortex, which 
makes the patient’s disordered sleep function improve, 
and the hypnotic effect produced by the sedative function 

Table 6  Occurrence of adverse reactions and complications in the three groups of subjects [(n)%]

Group Number Hypotension Hypertension Bradycardia Lung infection Postoperative 
bleeding

Total incidence

Group A 40 4 (10.00) 6(15.00) 3 (7.50) 1 (2.50) 2 (5.00) 16 (40.00)

Group B 40 1 (2.50) 2(5.00) 2 (5.0) 1 (2.50) 1 (2.50) 7 (17.50)

Group C 40 3 (7.50) 7(17.50) 2 (5.00) 2 (5.00) 3 (7.50) 17 (42.50)

X2 - 6.825

p - 0.033

Fig. 5  Occurrence of adverse reactions and complications in the three groups of subjects
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of dexmedetomidine has a high similarity to natural sleep 
[25].

The anesthetic drugs used by patients prior to general 
anesthetic surgical treatment accelerate the metabolic 
rate of brain tissue and cause a high degree of damage 
to functional cells in the brain nerves, which can cause 
cognitive dysfunction and aggravate brain nerve tissue 
damage in patients after surgery [26]. The results of the 
present study showed that subjects in group B had higher 
postoperative scores at 1 d, 3 d, 5 d, and lower occurrence 
of POD at 5d than those in groups A and C, point out the 
subjects in group B had better recovery of postoperative 
cognitive function with longer time. This indicates that 
dexmedetomidine can significantly improve the postop-
erative cognitive function, reduce the degree of brain tis-
sue damage in elderly general anesthesia patients. Studies 
have shown that preoperative sleep disturbances increase 
the incidence of POD and prolong the length of stay 
in elderly patients [27]. In the present study, the qual-
ity of sleep was significantly improved in group A after 
administration of alprazolam compared with the con-
trol group, but there was no significant improvement in 
postoperative MMSE scores and POD incidence, which 
may be related to the short duration of sleep improve-
ment and the possibility that benzodiazepines themselves 
may cause delirium. In contrast, dexmedetomidine could 
reduce the incidence of POD. It suggests that dexmedeto-
midine can improve the cognitive function of the elderly 
through other mechanisms besides improving sleep. The 
main reason for this is that dexmedetomidine can exert a 
protective effect on the nervous system by regulating the 
amount of protective and damaging cytokine production 
and blocking or restoring the signaling pathways associ-
ated with the nervous system [28], Consistent with the 
findings of Skrobik Y [29] et al.

The results of the current study showed that subjects 
in group B had lower the anxiety state scores at post-
operative 1 d, 3 d, 5 d than those in groups C. With the 
increase in time, subjects in group B had lower postoper-
ative the lower the anxiety state score was, the greater the 
difference between the three groups was statistically sig-
nificant (P < 0.05), showing that dexmedetomidine could 
effectively reduce the anxiety of elderly general anesthesia 
patients and reduce the generation of adverse emotions. 
Meanwhile, the overall incidence of adverse reactions 
and complications in subjects in group B was 17.5% sig-
nificantly lower than that in groups A and C, indicating 
that dexmedetomidine can significantly reduce the inci-
dence of adverse reactions and complications in elderly 
patients under general anesthesia. Although dexmedeto-
midine has a sympathetic nerve depressant effect on the 
patient’s body, which may cause a decrease in blood pres-
sure and bradycardia, in this study, the number of cases 

of hypertension and hypotension in Group B decreased 
compared to Group A and Group C, and bradycardia 
does not increase. The reason may be related to the drug 
action and administration method of dexmedetomi-
dine. On the one hand, dexmedetomidine has a certain 
analgesic effect, reducing pain induced hypertension in 
patients; On the other hand, dexmedetomidine adminis-
tered through the nasal cavity has a slow onset rate and 
avoids adverse reactions such as blood pressure drop and 
bradycardia caused by intravenous injection [30]. Dex-
medetomidine has a better postoperative sedative and 
analgesic effect.

In conclusion, dexmedetomidine can effectively 
improve the sleep disorder of elderly patients under gen-
eral anesthesia, reduce the damage to their neurocogni-
tive function, effectively reduce patients’ anxiety, reduce 
the occurrence of adverse reactions and complications, 
and has better sedative, analgesic and anti-anxiety effects, 
while the total amount of drugs used intraoperatively and 
postoperatively is less and has a high medication safety, 
which is worthy of clinical application and promotion.

However, there are still shortcomings in this study. 
For example, the sample size in this study is small, so 
the current study has not been fully analyzed, so it is 
not universal. In the follow-up study, the number of 
cases should be increased for in-depth study to ensure 
the accuracy of research data. Meanwhile, we used 
intravenous sodium chloride in control subjects, which 
may somehow influence the outcomes due to the dif-
ferent chemical preparations. Further research were 
needed to eliminate the possible influence.

Acknowledgements
We are deeply thankful for the support by Qingyuan People’s Hospital.

Authors’ contributions
J H, XN Z, CC L, BJ F, YZ H, H L: data collection; J H, XN Z: analysis and interpre-
tation of results; J H, XN Z: draft manuscript preparation; All authors reviewed 
the results and approved the final version of the manuscript.

Funding
There is no specific funding to support this research.

Availability of data and materials
The experimental data used to support the findings of this study are available 
from the corresponding author upon request.

Declarations

Ethics approval and consent to participate
This study was in accordance with the ethical standards of the institutional 
and national research committee and with the 1964 Helsinki Declaration. The 
Clinical Trial Ethics Committee of Qingyuan People’s Hospital approved this 
study (IRB-2020–087).
Written informed consent was obtained from all the participants prior to the 
enrollment (or for the publication) of this study (or case report).

Consent for publication
Not applicable.



Page 10 of 10He et al. BMC Anesthesiology           (2024) 24:42 

Competing interests
The authors declare no competing interests.

Author details
1 Department of Anesthesiology, The Sixth Affiliated Hospital of Guangzhou 
Medical University, Qingyuan, China. 2 Department of Gynaecology, The Sixth 
Affiliated Hospital of Guangzhou Medical University, Qingyuan, China. 

Received: 19 June 2023   Accepted: 14 January 2024

References
	1.	 Fowler AJ, Abbott TEF, Prowle J, et al. Age of patients undergoing surgery. 

Br J Surg. 2019;106(8):1012–8.
	2.	 Evered LA, Silbert BS. Postoperative cognitive dysfunction and noncar-

diac surgery. Anesth Analg. 2018;127(2):496–505.
	3.	 Olotu C. Postoperative neurocognitive disorders. Curr Opin Anaesthesiol. 

2020;33(1):101–8.
	4.	 Evered L, Silbert B, Knopman DS, Nomenclature Consensus Working 

Group, et al. Recommendations for the nomenclature of cognitive 
change associated with anaesthesia and surgery-2018. Br J Anaesth. 
2018;121(5):1005–12.

	5.	 Liaquat Z, Xu X, Zilundu PLM, et al. The current role of dexmedetomidine 
as neuroprotective agent: an updated review. Brain Sci. 2021;11(7):846.

	6.	 Eckenhoff RG, Maze M, Xie Z, et al. Perioperative neurocognitive disorder: 
state of the preclinical science. Anesthesiology. 2020;132(1):55–68.

	7.	 Aiello G, Cuocina M, La Via L, et al. Melatonin or ramelteon for delirium 
prevention in the intensive care unit: a systematic review and meta-
analysis of randomized controlled trials. J Clin Med. 2023;12(2):435.

	8.	 Ma J, Wang F, Wang J, et al. The effect of low-dose esketamine on 
postoperative neurocognitive dysfunction in elderly patients undergoing 
general anesthesia for gastrointestinal tumors: a randomized controlled 
trial. Drug Des Devel Ther. 2023;17:1945–57.

	9.	 Pan KU, Danni LI, Dan FAN. Research progress of cerebral oxygen satura-
tion monitoring and perioperative neurocognitive impairment in stroke 
patients. J Pract Hosp Clin. 2023;20(01):182–5.

	10.	 Bhushan S, Huang X, Duan Y, et al. The impact of regional versus general 
anesthesia on postoperative neurocognitive outcomes in elderly patients 
undergoing hip fracture surgery: A systematic review and meta-analysis. 
Int J Surg. 2022;105:106854.

	11.	 Saxena S, Rodts C, Nuyens V, et al. Early postoperative risk prediction of 
neurocognitive decline. Br J Anaesth. 2022;128(4):e266–7.

	12.	 O’Gara BP, Gao L, Marcantonio ER, Subramaniam B. Sleep, pain, and 
cognition: modifiable targets for optimal perioperative brain health. 
Anesthesiology. 2021;135(6):1132–52.

	13.	 Ueno Y, Sato K, Momota K, et al. The quality and quantity of sleep on 
dexmedetomidine during high-flow nasal cannula oxygen therapy in 
critically ill patients. J Med Invest. 2022;69(3.4):266–72.

	14.	 Hughes CG, Mailloux PT, Devlin JW, et al. Dexmedetomidine or propofol 
for sedation in mechanically ventilated adults with sepsis. N Engl J Med. 
2021;384(15):1424–36. https://​doi.​org/​10.​1056/​NEJMo​a2024​922.

	15.	 Elliott R, Axelin A, Richards KC, Vahlberg T, Ritmala‐Castren M. Sensitiv-
ity and Specificity of Proposed Richards-Campbell Sleep Questionnaire 
Cut-off Scores for Good Quality Sleep during an ICU Stay. J Clin Nurs. 
2023;32(11–12):2700–8. https://​doi.​org/​10.​1111/​jocn.​16348.

	16.	 Aytaç I, GüvenAytaç B, Demirelli G, et al. Comparison of postoperative 
cognitive decline using the mini-mental state examination and montreal 
cognitive assessment after minor elective surgery in elderly. Cureus. 
2021;13(10):e18631.

	17.	 Spitzer RL, Kroenke K, Williams JB, et al. A brief measure for assess-
ing generalized anxiety disorder: the GAD-7. Arch Intern Med. 
2006;166(10):1092–7.

	18.	 Nash DM, Mustafa RA, McArthur E, et al. Combined general and neuraxial 
anesthesia versus general anesthesia: a population-based cohort study. 
Can J Anaesth. 2015;62(4):356–68.

	19.	 Avidan MS, Whitlock EL, Mashour GA. General anesthesia and postopera-
tive neurocognitive outcomes. JAMA. 2022;327(1):36–8.

	20.	 Duprey MS, Devlin JW, Griffith JL, et al. Association between periop-
erative medication use and postoperative delirium and cognition in 

older adults undergoing elective noncardiac surgery. Anesth Analg. 
2022;134(6):1154–63.

	21.	 Ayuse T, Kurata S, Mishima G, et al. Influence of general anesthesia on 
the postoperative sleep cycle in patients undergoing surgery and dental 
treatment: a scoping review on the incidence of postoperative sleep 
disturbance. J Dent Anesth Pain Med. 2023;23(2):59–67.

	22.	 Takamino A, Kotoda M, Nakadate Y, et al. Short sleep duration on the 
night before surgery is associated with postoperative cognitive decline 
in elderly patients: A prospective cohort study. Front Aging Neurosci. 
2022;13:821425.

	23.	 Moody OA, Zhang ER, Vincent KF, et al. The neural circuits underlying 
general anesthesia and sleep. Anesth Analg. 2021;132(5):1254–64.

	24.	 Bleeser T, Van Der Veeken L, Fieuws S. Effects of general anaesthesia dur-
ing pregnancy on neurocognitive development of the fetus: a systematic 
review and meta-analysis. Br J Anaesth. 2021;126(6):1128–40.

	25.	 Fontaine GV, Der Nigoghossian C, Hamilton LA. Melatonin, ramelteon, 
suvorexant, and dexmedetomidine to promote sleep and prevent 
delirium in critically Ill patients: a narrative review with practical applica-
tions. Crit Care Nurs Q. 2020;43(2):232–50.

	26.	 Miller D, Lewis SR, Pritchard MW, et al. Intravenous versus inhalational 
maintenance of anaesthesia for postoperative cognitive outcomes in 
elderly people undergoing non-cardiac surgery. Cochrane Database Syst 
Rev. 2018;8(8):012317.

	27.	 Guo L, Lin F, Yu MG, et al. Effect of preoperative sleep quality on the 
occurrence of postoperative delirium in elderly patients. J Clin Anesthe-
siol. 2018;34(7):673–7.

	28.	 Guo LY, Kaustov L, Brenna CTA, et al. Cognitive deficits after gen-
eral anaesthesia in animal models: a scoping review. Br J Anaesth. 
2023;130(2):e351–60.

	29.	 Skrobik Y, Duprey MS, Hill NS, et al. Low-Dose Nocturnal Dexmedetomi-
dine Prevents ICU Delirium. A randomized, placebo-controlled trial. Am J 
Respir Crit Care Med. 2018;197(9):1147–56.

	30.	 Kuang Y, et al. Safety, pharmacokinetics/pharmacodynamics, and 
absolute bioavailability of dexmedetomidine hydrochloride nasal spray 
in healthy subjects: a randomized, parallel, escalating dose study. Front 
Pharmacol. 2022;13:871492.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1056/NEJMoa2024922
https://doi.org/10.1111/jocn.16348

	Dexmedetomidine nasal administration improves perioperative sleep quality and neurocognitive deficits in elderly patients undergoing general anesthesia
	Abstract 
	Objective 
	Methods 
	Results 
	Conclusion 

	Introduction
	Information and methods
	General data
	Methods
	Perioperative management
	Homogenization of perioperative management

	Treatment of adverse reactions
	Observation content
	Evaluation criteria
	Statistical methods

	Results
	General information
	Sleep quality score
	Postoperative cognitive function measurement
	POD incidence
	Anxiety state assessment
	Occurrence of adverse reactions and complications

	Discussion
	Acknowledgements
	References


