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  Abstract 
Objective: To study and analyze the effects of dexmedetomidine combined 
with nalbuphine intravenous controlled analgesia on sleep quality and cognitive 
function in elderly patients after lumbar spine surgery. Methods: 60 elderly 
patients with lumbar surgery in our hospital from January 2022 to October 2023 
were selected and divided into study groups and control groups with 30 cases 
in each group by double-blind random method. Patients in both groups were 
given general anesthesia during the operation with the same anesthesia program, 
and both groups were given intravenous controlled analgesia after the operation. 
The study group was given dexmedetomidine combined with nalbuphine, and 
the control group was given sufentanil. Postoperative sleep quality, cognitive 
function, and perioperative adverse reactions were evaluated and compared be-
tween the two groups. Results: The MMSE score of the study group was higher 
than that of the control group at 1d, 3d, and 5d after surgery; the PSQI score of 
the study group was higher than that of the control group at 1d and 3d after 
surgery; the incidence of perioperative adverse reactions in the study group was 
lower than that of the control group, with statistical significance (P < 0.05). 
Conclusion: Dexmedetomidine combined with nalbuphine can improve sleep 
quality and cognitive function in elderly patients after lumbar surgery, and re-
duce the incidence of adverse reactions. 
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Spinal surgery is relatively common in surgical diagnosis and treatment, and patients with such surgery are often 
accompanied by relatively severe postoperative pain symptoms, especially those with a posterior spinal approach [1, 
2]. Lumbar surgery is a common type of spinal surgery, which involves large surgical trauma and multiple skin areas 
and is often accompanied by extensive operations such as dissection and release, vertebral reduction and fusion, and 
the activation of peripheral nociceptors causes relatively severe pain. At the same time, during lumbar surgery, inju-
ries of muscles, ligaments, bones, and intervertebral discs will also induce pain, and the peripheral nerves and central 
nerves will release inflammatory mediators. Patients with lumbar surgery often bear a large physical and mental load 
in the early postoperative period [3, 4]. Postoperative analgesia has become the focus of postoperative management 
of lumbar spine. Epidural administration is a commonly used analgesic method in clinical practice, which has a good 
analgesic effect, can effectively relieve postoperative pain of patients, and reduces opioid tolerance. Self-controlled 
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intravenous analgesia is widely used in all kinds of postoperative analgesia. High security. In recent years, our hospital 
has carried out dexmedetomidine combined with nalbuphine intravenous controlled analgesia for some elderly pa-
tients after lumbar spine surgery and achieved satisfactory results. Based on actual case data, this study analyzed the 
effects of dexmedetomidine combined with nalbuphine intravenous controlled analgesia on patients' sleep quality 
and cognitive function. 

1. Data and methods 

1.1 General Information 

Sixty elderly patients with lumbar surgery admitted to our hospital from January 2022 to October 2023 were divided 
into study groups and control groups by double-blind random method, with 30 cases in each group. In the study group, 
there were 17 males and 13 females, aged 61~79 (70.21±5.42) years old, and in the control group, there were 16 
males and 14 females. The age range was 60 to 81 (69.84±6.13) years, and there was no statistical significance in the 
comparison of general data between the groups (P > 0.05). Inclusion criteria: (1) Patients who met the indications for 
lumbar surgery; (2) People with normal cognitive function and mental status; (3) first-time spinal surgery patients; 
(4) Patients and family members actively cooperate with perioperative workers. Exclusion criteria: (1) with serious 
organic disease; (2) accompanied by infectious or contagious diseases; (3) Persons with mental illness; (4) Patients 
with chronic sleep disorders;(5) Malignant lesions. 

1.2 Method 

Patients in both groups were given general anesthesia during the operation with the same anesthesia regimen. Mid-
azolam, Sufentanil, propofol, atropine, and cisatracurium were used for anesthesia induction. The dosage of midazo-
lam was 0.04-0.1 mg/kg, Sufentanil was 0.3μg/kg, cisatracurium was 0.1-0.2 mg/kg, propofol was 2 mg/kg, and 
atropine was 0.5 mg/kg. After induction of anesthesia, tracheal intubation mechanical ventilation was performed, and 
intraoperative anesthesia was maintained by intravenous pump of propofol and remifentanil, of which the hourly 
dosage of propofol was 4 to 10 mg/kg/h, and remifentanil was 5 to 10 μg/kg. The vital signs and depth of anesthesia 
were monitored during the operation, and the anesthetic dose was adjusted according to the actual situation of the 
patient. After the incision was completed, intravenous pumping of anesthetic drugs was stopped. Connect the anal-
gesic pump to the peripheral vein. Patients in the study group were given dexmedetomidine combined with nalbu-
phine, the dose of dexmedetomidine was 4μg/kg, the dose of nalbuphine was 1.0 mg/kg, and the control group was 
given sufentanil, the dose was 2.5μg/kg. The background infusion dose was 2ml/h, the automatic dose was ml, and 
the locking time was 15 min. 

1.3 Observation indicators 

1.3.1 Cognitive function assessment 
Mini-mental state examination (MMSE) was used to assess patients' cognitive function before surgery, 1 day after 
surgery, 3 days after surgery, and 5 days after surgery. The scale mainly evaluates cognitive function from the aspects 
of orientation (10 points), memory (3 points), attention and calculation (5 points), recall ability (3 points), language 
ability (9 points), etc. The total score is 30 points, the higher the score, the better the cognitive function. 

1.3.2 Sleep quality assessment 
The sleep quality of patients was assessed by the Pittsburgh Sleep Quality Index (PSQI) at admission, 1 day after 
surgery, 3 days after surgery, and 5 days after surgery. Psqi was mainly used to evaluate sleep quality from the aspects 
of sleep quality, time to fall asleep, sleep duration, and sleep efficiency. Out of 21 points, the lower the score, the 
better the sleep quality. 

1.3.3 Evaluation of perioperative adverse reactions 
The incidence of perioperative adverse reactions, such as nausea and vomiting, infection, pressure injury, and deep 
vein thrombosis, were analyzed in the two groups. 

1.4 Statistical methods 

SPSS23.0 statistical software was used for processing, measurement data were represented by ( x s± ), comparison 
by t-test, counting data by percentage, comparison by χ2 test, and P < 0.05 was considered statistically significant. 
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2. Results 

2.1 Comparison of perioperative cognitive function between the two groups 

MMSE scores of patients in the study group were higher than those in the control group at 1d, 3d, and 5d after surgery, 
with statistical significance (P < 0.05), as shown in Table 1. 

Table 1. Comparison of perioperative cognitive function between the two groups ( x s± ) 

Group Before operation 
(points) 

1d postoperatively 
(points) 

3d postoperatively 
(points) 

5d postoperatively 
(points) 

Research group/30 27.12±1.29 26.01±1.31 26.53±0.78 27.09±0.69 

Control group/30 27.30±1.18 25.28±0.82 25.71±1.24 26.11±0.72 

t 0.564 2.587 3.066 5.383 

P 0.575 0.012 0.003 ＜0.001 

2.2 Comparison of perioperative sleep quality between the two groups 

PSQI scores in the study group were higher than those in the control group at 1d and 3d after surgery, with statistical 
significance (P < 0.05), as shown in Table 2. 

Table 2. Comparison of perioperative sleep quality between the two groups ( x s± ) 

group At admission 
(points) 

1d postoperatively 
(points) 

3d postoperatively 
(points) 

5d postoperatively 
(points) 

Research group/30 7.31±1.19 7.11±0.92 5.23±1.15 4.95±0.98 

Control group/30 7.54±1.07 8.23±0.78 6.58±1.03 5.29±1.42 

t 0.787 5.086 4.790 1.079 

P 0.434 ＜0.001 ＜0.001 0.285 

2.3 Comparison of the incidence of perioperative adverse reactions between the two groups 

The incidence of perioperative adverse reactions in the study group was lower than that in the control group, with 
statistical significance (P < 0.05), as shown in Table 3. 

Table 3. The incidence of perioperative adverse reactions was compared between the two groups (case ％) 

group Nausea and vomiting infect Stress injury Deep vein thrombosis Total incidence 

Research group/30 1 (3.33) 0 (0.00) 0 (0.00) 0 (0.00) 1 (3.33) 

Control group/30 3 (10.00) 1 (3.33) 1 (3.33) 1 (3.33) 6 (20.00) 

χ2     4.043 

P     0.044 

3. Discussion 

Lumbar spine diseases are more common in the elderly population, and patients suffer from functional limitations 
and local pain for a long time. Surgery is the main treatment for lumbar spine diseases in surgical diagnosis and 
treatment, which can effectively relieve neurogenic pain and improve the quality of life of patients. However, lumbar 
surgery often involves extensive stripping and decompression of muscle tissue, spinal canal decompression, and other 
operations, and the surgical trauma is relatively large, which will promote the body to release a large number of 
inflammatory mediators, resulting in postoperative pain [5]. In clinical diagnosis and treatment, it has been found that 
patients with lumbar spine surgery often resist early activity and turnover due to severe pain, which further affects 
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the recovery of bladder and gastrointestinal functions, prolongates the time of eating and drinking early after surgery, 
and increases the risk of postoperative complications such as pressure injury and deep vein thrombosis. At the same 
time, postoperative pain will cause patients to dare not breathe hard, cough, affect the recovery of lung function, and 
increase the risk of respiratory complications. Postoperative pain will also have a certain negative impact on the 
psychological status of patients, inducing anxiety, depression, and other negative emotions. In elderly patients, it will 
also induce the risk of cardiovascular system lesions, resulting in a series of negative impacts on patients' quality of 
life and postoperative rehabilitation effects. Therefore, it is very important to relieve and control the postoperative 
pain of the lumbar spine in an effective way. This study analyzed the effect of dexmedetomidine combined with 
nalbuphine intravenous controlled analgesia in elderly patients undergoing lumbar surgery. It showed that the MMSE 
score of the study group was higher than that of the control group at 1d, 3d, and 5d after surgery, and the PSQI score 
of the study group at 1d and 3d after surgery was higher than that of the control group. The incidence of perioperative 
adverse reactions in the study group was lower than that in the control group, indicating that compared with sufentanil 
self-controlled intravenous analgesia, dexmedetomidine combined with nalbuphine self-controlled intravenous anal-
gesia can promote the improvement of patient's cognitive function, improve patients' early postoperative sleep quality, 
and reduce the risk of adverse reactions. 

Dexmedetomidine is a widely used analgesic drug in clinical diagnosis and treatment. It belongs to α2 adrenergic 
receptor agonist. After medication, it can play a sedative effect similar to that of natural sleep, relieve pain and anxiety, 
and protect the functions of the heart, kidney, and brain organs to a certain extent [6]. Early postoperative sleep quality 
of patients in the study group was better than that of the control group, mainly related to the sedative effect of dex-
medetomidine, which can act on the α2 receptor of the locus locus locus, stimulate endogenous sleep-promoting 
pathway, play a better hypnotic effect, and improve the sleep quality of patients without respiratory depression. The 
occurrence of postoperative sleep disorders is also related to patients' anxiety and stress responses. Dexmedetomidine 
can effectively combat anxiety and relieve stress response [7, 8], thereby reducing the adverse effects of these factors 
on patients' sleep. Nabuphine is a mixed opioid receptor agonist, which exerts good analgesic and sedative effects 
mainly through κreceptor, and supraminal and spinal-κreceptor activation can lead to limited analgesic, respiratory 
inhibition, and sedation [9, 10]. Nalbuphine has the advantages of good analgesic effect, rapid onset, and long dura-
tion of analgesia. The plasma half-life is 5 hours and the duration of action is 3-6 hours. The analgesic effect of this 
drug on women is better than that of men, and its application in perinatal women has gradually increased in recent 
years [11]. This drug can effectively relieve moderate to severe pain, and its application in awake sedation and bal-
anced anesthesia is gradually increasing [12]. During medication, patients' respiratory function should be monitored, 
and if there is respiratory depression, naloxone should be given for antagonism. 

4. Conclusion 

In summary, dexmedetomidine combined with nalbuphine intravenous controlled analgesia applied in elderly patients 
after lumbar surgery can improve the sleep quality of patients in the early postoperative period, promote the recovery 
of cognitive function in the early postoperative period, and reduce the risk of adverse reactions, with high application 
value. 
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