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Purpose: Dexmedetomidine (Dex) is a potent and highly selective α2-adrenergic receptor agonist. Within an appropriate dose range, 
Dex can effectively attenuate the surgical stress response, provide intraoperative hemodynamic stability, and improve the patient 
recovery quality. High-dose Dex can delay patient awakening from anesthesia and increase the incidence of bradycardia. This 
randomized controlled trial aimed to investigate the effects of low-dose intravenous Dex premedication in patients undergoing 
laparoscopic cholecystectomy (LC).
Material and Methods: In total, 100 patients undergoing LC were equally randomized into Group C (premedication with saline) and 
Group D (premedication with 0.5 µg/kg Dex). The patients were premedicated with saline or Dex, depending on the group, before 
anesthesia induction. Following this, anesthesia induction and endotracheal intubation was performed, and anesthesia was maintained 
during surgery. Following the completion of the surgery, the patients were transferred the post-anesthesia care unit (PACU) and stayed 
there until they met the PACU discharge criteria. The hemodynamic parameters, consumption of anesthetics, surgical duration, 
postoperative awakening time, extubation time, postoperative pain, and complications were recorded.
Results: No significant differences were observed in the heart rate (HR) and mean arterial pressure (MAP) between the two groups 
before premedication (P>0.05). The MAP and HR immediately after endotracheal intubation and immediately after extubation were 
significantly lower in Group D than in Group C (P<0.05 for both). The incidence of bradycardia was significantly higher in Group 
D than in Group C (P<0.05), while atropine was used in neither group. Propofol and remifentanil consumption was significantly lower 
in Group D than in Group C (P<0.05). The postoperative awakening and extubation times were significantly shorter in Group D than in 
Group C (P<0.05). The postoperative visual analog scale scores for pain and incidence of nausea, vomiting, and cough were 
significantly lower in Group D than in Group C (P<0.05 for all).
Conclusion: Our data suggest that premedication with dexmedetomidine (0.5 µg/kg) before general anesthesia induction can 
effectively attenuate intraoperative stress response and postoperative pain, maintain perioperative hemodynamic stability, and decrease 
the incidence of adverse events, which might be an effective and safe anesthetic protocol during LC worthy of further clinical 
application.
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Introduction
Laparoscopic cholecystectomy (LC) is considered the standard treatment for gallbladder disease.1 Compared to 
open cholecystectomy, LC is the preferred treatment approach because it is associated with less surgical trauma, 
shorter hospital stays, and faster postoperative recovery.2 However, the elevated intra-abdominal pressure due to 
pneumoperitoneum can cause various stress responses that affect patient prognosis and present a severe challenge in 
anesthetic management.3 Therefore, the search for an optimal anesthetic protocol to minimize adverse reactions 
during LC remains critical.

Dexmedetomidine (Dex), a potent and highly selective α2-adrenergic receptor agonist, presents sedative, analgesic, 
anesthetic, and sympatholytic properties, without causing respiratory depression, when used in an appropriate dose 
range.4 Numerous studies have suggested that Dex can effectively attenuate the surgical stress response and provide 
intraoperative hemodynamic stability.5 Furthermore, it has been shown to reduce anesthetic requirements and improve 
the quality of patient recovery.6,7 Hence, it has been widely used as an adjuvant during general anesthesia.

Nevertheless, the clinical effects of Dex remain controversial. Some studies have shown that the anesthesia recovery 
time is prolonged and the incidence of bradycardia increases significantly after intravenous Dex infusion.8–10 This is 
mainly attributed to the different doses and methods of Dex administration. Although the complications are always 
transient and reversible, timely attention is required to avoid serious adverse consequences. To enhance the value of Dex 
for clinical application and improve the quality of general anesthesia, the more appropriate protocol of Dex administra-
tion need to be explored. The elimination half-life of Dex is approximately 2 h, with a rapid distribution half-life of 
approximately 6 min.11 Most LC procedures are completed within 1 h; therefore, to reduce postoperative complications 
and shorten postoperative recovery time, we prefer preoperative Dex loading to intraoperative continuous Dex infusion.

According to our previous data, the anesthesia awakening time was prolonged and the incidence of bradycardia 
increased significantly when 1.0 µg/kg of Dex was administered before general anesthesia induction. This prospective, 
double-blind, randomized controlled trial aimed to determine the efficacy of low-dose (0.5 µg/kg) intravenous Dex 
premedication on hemodynamics and adverse events during general anesthesia. We aimed to confirm the efficacy of low- 
dose intravenous Dex premedication in patients under general anesthesia during LC and to provide a data reference for 
the clinical application of Dex in further research.

Materials and Methods
Ethics and Trial Registration
The study protocol was approved by the Medical Ethics Committee of the Sir Run Run Hospital, Nanjing Medical 
University (Ethics Number: 2019-SR-023), and the study was registered in the Chinese Clinical Trial Registry 
(ChiCTR2100054687). All participants signed an informed consent form. This study was conducted in accordance 
with the Declaration of Helsinki and the International Conference on Harmonization guidelines for Good Clinical 
Practice. Written informed consent was obtained from all participants.

Inclusion and Exclusion Criteria
This prospective, double-blind, randomized controlled trial was performed at Sir Run Run Hospital between January 1, 
2022, and December 31, 2022. The inclusion criteria were as follows: age 18–64 years with planned LC; American 
Society of Anesthesiologists (ASA) physical status of Grade I or II, and body mass index (BMI) of 20–30 kg/m2.

The exclusion criteria were as follows: severe cardiovascular or cerebrovascular disease; severe endocrine, liver, 
kidney, neurological, or blood system disease; preoperative respiratory infection or asthma; history of opioid addiction; 
allergy to the drugs used in this study; and psychosocial disease or cognitive dysfunction.

Additionally, patients who were enrolled in this study but fulfilled one of the following criteria were excluded: 
incomplete case report form or lost to follow-up and failed to undergo an effectiveness and safety assessment; LC 
converted to open surgery; severe hemodynamic instability during surgery; and surgical duration >2 h.
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Randomization and Blinding
This was a double-blinded study. All patients provided written informed consent, and they were divided into two groups 
using a computer-generated random number table via restricted randomization. This list was kept in a sealed envelope, and 
only the nursing staff without any relation to the research could access it. Based on the randomization results, the patients 
were assigned to different groups. In Group C, patients were premedicated before anesthesia induction by administering 
normal saline placebo in 10 min. In Group D, patients were premedicated before anesthesia induction by administering Dex 
(0.5 µg/kg) diluted in normal saline in 10 min. To maintain blinding, an independent research nurse prepared and distributed 
the medications in identical syringes labeled only with the study numbers.

Anesthetic Procedures
All patients fasted for at least 8 h before the operation, and no preoperative medication was administered. Peripheral 
venous access was established immediately after entering the operation room. Electrocardiography findings, noninvasive 
blood pressure, heart rate (HR), pulse oxygen saturation (SpO2), and bispectral index (BIS) were routinely monitored. 
For invasive monitoring of the arterial blood pressure, the radial artery was punctured. Depending on the allotted group, 
premedication with normal saline or Dex was administered before anesthesia induction in 10 min, and oxygen was 
administered via a mask at 2–3 L/min. Following this, anesthesia induction was achieved through intravenous admin-
istration of midazolam (0.03 mg/kg), propofol (2 mg/kg), sufentanil (0.4 µg/kg), and rocuronium (0.6 mg/kg). 
Endotracheal intubation was performed 3 min after anesthesia induction, and mechanical ventilation (oxygen flow: 2 
L/min, fraction of inspired oxygen: 60%) was performed with a tidal volume of 8 mL/kg. The respiratory rate was 
adjusted to 10–15 breaths/min to maintain an end-tidal carbon dioxide of 35–40 mmHg and SpO2 of 97–100%.

Anesthesia was maintained with a continuous infusion of propofol (4–12 mg/kg/h) and remifentanil (0.1–0.5 µg/kg/ 
min) to ensure a BIS score within 40–60 and mean arterial pressure (MAP) within 20% of the baseline value. Additional 
cisatracurium doses were administered during surgery as needed. Ephedrine (6 mg) was injected when the MAP was <65 
mmHg or 20% of the baseline level, and atropine (0.5 mg) was injected when the HR was <45 beats/min. Other 
perioperative adverse events were recorded and managed in accordance with the clinical operation standards. The 
anesthesia depth and vital signs remained stable throughout the surgery. Both propofol and remifentanil infusions were 
discontinued at the end of the surgery, and oxycodone 5 mg and ondansetron 8 mg were administered. Following the 
completion of the surgery, the patients were transferred to the post-anesthesia care unit (PACU), and no antagonists were 
administered to antagonize the residual muscle relaxants. After resumption of spontaneous respiration, tracheal extuba-
tion was performed when patients fully regained consciousness and could lift their head. Then they were transferred to 
the ward when they met the PACU discharge criteria after observation.

Outcomes
The MAP and HR were recorded immediately before premedication of normal saline or Dex (T1), immediately before 
anesthesia induction (T2), immediately after endotracheal intubation (T3), at the beginning of surgery (T4), at the 
beginning of pneumoperitoneum (T5), 15 min after pneumoperitoneum (T6), immediately at the end of surgery (T7), 
immediately after extubation (T8). Perioperative characteristics, such as the amount of infused fluid, estimated blood 
loss, consumption of propofol and remifentanil, surgical duration (from the start of skin incision to the end of the 
operation), awakening time (from anesthetic discontinuation to recovery of consciousness), and tracheal extubation time 
(from anesthetic discontinuation to tracheal extubation) were recorded. The incidence of perioperative complications, 
such as nausea, vomiting, agitation, hypotension (systolic blood pressure <90 mmHg or diastolic blood pressure <60 
mmHg), and bradycardia (HR <60 beats/min), was recorded. The occurrence and severity of cough during tracheal 
extubation were recorded (grade 0: no cough; grade 1: mild, single cough; grade 2: moderate [frequent cough lasting <5 
s, with no effect on extubation]; grade 3: severe [continuous cough lasting ≥5 s, affecting extubation]). The resting visual 
analog scale (VAS) scores were recorded at 1, 2, 6, 12, and 24 h postoperatively.

Drug Design, Development and Therapy 2024:18                                                                             https://doi.org/10.2147/DDDT.S452077                                                                                                                                                                                                                       

DovePress                                                                                                                         
445

Dovepress                                                                                                                                                           Zheng et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Statistical Analysis
SPSS 26.0 (SPSS, Inc., IL, USA) was used for all statistical analyses. The normality of the data distribution was 
examined by the Shapiro–Wilk test. Normally distributed data are expressed as mean ± standard deviation (x±s), non- 
normally distributed data are expressed as median and interquartile range, categorical variables are presented as n (%). 
Data were compared between groups using unpaired t-tests, chi-squared tests, Fisher’s exact test, or Mann–Whitney 
U-test, as appropriate. P values<0.05 were considered statistically significant.

Results
Patient Inclusion and Characteristics
Figure 1 shows the flow diagram for this study. In total, 100 patients fulfilled the inclusion criteria, and they were 
randomized equally into group C (n=50) and group D (n=50). Their demographic data and clinical characteristics are 
shown in Table 1. There was no significant difference in sex, age, BMI, ASA grade, surgical duration, infusion volume, 
and blood loss between the two groups (P>0.05).

Hemodynamic results
Figure 2 shows the hemodynamic results. No significant differences were observed in the MAP and HR between the two 
groups at T1 (P>0.05). The MAP at T3-T5 was significantly lower in Group D than in Group C (P<0.05). The HR at T2-T5 

Figure 1 Study population flow diagram.

https://doi.org/10.2147/DDDT.S452077                                                                                                                                                                                                                               

DovePress                                                                                                                                     

Drug Design, Development and Therapy 2024:18 446

Zheng et al                                                                                                                                                           Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


was significantly lower in Group D than in Group C (P<0.05). The MAP and HR at T8 were significantly lower in Group 
D than in Group C (P<0.001).

Consumption of Propofol and Remifentanil
Table 2 shows the consumption of propofol and remifentanil. Propofol and remifentanil consumptions were significantly 
lower in Group D than in Group C (P<0.05).

Postoperative Awakening Time and Extubation Time
Table 3 shows the postoperative awakening and extubation time. The postoperative awakening time and extubation time 
were significantly shorter in Group D than in Group C (P<0.05).

Incidence of Perioperative Adverse Events
Table 4 shows the incidence of perioperative adverse events. No significant difference was observed in the incidence 
of hypotension between the two groups (P>0.05). The incidence of bradycardia was significantly higher in Group 
D than in Group C (P<0.01), while atropine was used in neither group. The incidence of nausea and vomiting were 

Table 1 The Demographic Characteristic of Patients

Group C (n=50) Group D (n=50) P value

Age (years) 45.34±5.42 44.62±5.97 0.53
Sex (M/F) 22/28 24/26 0.69

BMI (kg/cm2) 24.66±2.46 25.06±2.33 0.41

ASA (Grade I/II) 9/41 12/38 0.46
Duration of surgery (min) 51.5±11.62 52.3±11.39 0.73

Infusion volume (mL) 753±151 741±169 0.71

Blood loss (mL) 14.9±3.57 15.3±3.1 0.55

Notes: Data are presented as means±standard deviations or numbers. 
Abbreviations: Group C, group premedicated with saline; Group D, group premedicated with 0.5 
µg/kg dexmedetomidine; M, male; F, female; BMI, body mass index; ASA, American Society of 
Anesthesiologists.

Figure 2 The results of repeated measurements of hemodynamic parameters. Mean arterial pressure (A) and heart rate (B) of patient in the perioperative period. *P<0.05, 
**P<0.01, ***P<0.001. 
Abbreviations: HR, heart rate; MAP, mean arterial pressure; Group C, group premedicated with saline; Group D, group premedicated with 0.5 µg/kg dexmedetomidine; 
T1, immediately before premedication with normal saline or dexmedetomidine; T2, immediately before anesthesia induction; T3, immediately after endotracheal intubation; 
T4, at the beginning of surgery; T5, at the beginning of pneumoperitoneum; T6, 15 min after pneumoperitoneum; T7, immediately at the end of surgery; T8, immediately 
after extubation.
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significantly lower in Group D than in Group C (P<0.05). No significant difference was observed in the incidence of 
agitation between the two groups (P>0.05).

Incidence of Cough During tracheal extubation
Table 5 shows the incidence of cough during tracheal extubation. The total incidence of cough during tracheal extubation 
was significantly lower in Group D than in Group C (P<0.0001). The incidence of both mild and moderate cough was 
significantly lower in Group D than in Group C (P<0.01). No patient in either group experienced severe cough.

Comparison of VAS Scores at Different Time Points
Table 6 shows the postoperative VAS scores. At 1, 2, and 6 h postoperatively, the VAS scores were significantly lower in 
Group D than in Group C (P<0.001). However, no significant difference was observed in the VAS scores between the 
groups at 12 and 24 h postoperatively (P>0.05).

Table 3 Postoperative Awakening Time and Extubation Time

Group C (n=50) Group D (n=50) P value

Postoperative awakening time (min) 11.28±3.73 9.7±2.97 0.021
Extubation time (min) 12.5±3.69 10.42±3.28 0.0036

Notes: Data are presented as means±standard deviations or numbers. 
Abbreviations: Group C, group premedicated with saline; Group D, group premedicated with 0.5 µg/kg 
dexmedetomidine.

Table 4 Incidence of Adverse Events

Group C (n=50) Group D (n=50) P value

Hypotension 3 (6%) 5 (10%) 0.46

Bradycardia 2 (4%) 11 (22%) 0.0074
Atropine 0 (0) 0 (0) —

Nausea 18 (36%) 7 (14%) 0.011

Vomiting 13 (26%) 4 (8%) 0.017
Agitation 2 (4%) 0 (0) 0.15

Notes: Data are presented as number (%). 
Abbreviations: Group C, group premedicated with saline; Group D, group premedi-
cated with 0.5 µg/kg dexmedetomidine.

Table 2 Consumptions of Propofol and Remifentanil

Group C (n=50) Group D (n=50) P value

Propofol consumption (mg) 585.8±156.1 503.6±129.1 0.005

Remifentanil consumption (μg) 624.6±150.6 569.6±113.9 0.042

Notes: Data are presented as means±standard deviations or numbers. 
Abbreviations: Group C, group premedicated with saline; Group D, group premedicated with 0.5 µg/kg 
dexmedetomidine.

Table 5 Incidence of Cough During tracheal extubation

Cough Level 0 Cough Level 1 Cough Level 2 Cough Level 3 Incidence of Coughing

Group C (n=50) 3 (6%) 28 (56%) 19 (38%) 0 47 (94%)

Group D (n=50) 34 (68%) 13 (26%) 3 (6%) 0 16 (32%)
P value <0.0001 0.0042 0.0001 – <0.0001

Notes: Data are presented as number (%). 
Abbreviations: Group C, group premedicated with saline; Group D, group premedicated with 0.5 µg/kg dexmedetomidine.
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Discussion
Our findings in this study demonstrate that premedication with intravenous Dex 0.5 µg/kg before anesthesia induction is 
effective in attenuating intraoperative stress response and maintaining stable hemodynamics, thereby reducing the 
incidence of perioperative complications in patients undergoing LC under general anesthesia. Moreover, premedication 
with Dex can effectively decrease the requirement for propofol and remifentanil, shorten the anesthesia awakening and 
extubation time, and relieve postoperative pain. Although the incidence of perioperative bradycardia increased with Dex 
premedication, it was mild and no active intervention was required. Thus, our data suggest that premedication with Dex 
0.5 µg/kg before general anesthesia induction might be an effective and safe anesthetic protocol during LC, with great 
clinical significance and worthy of further clinical application.

Although LC is relatively less traumatic than open cholecystectomy, intubation, pneumoperitoneum, and extubation 
during general anesthesia are noxious stimuli that cause a significant stress response.3 This leads to elevated concentrations of 
catecholamines, such as norepinephrine and epinephrine in the blood, inducing hemodynamic fluctuations that eventually 
result in serious complications.12,13 Given the elimination half-life of Dex is approximately 2 h, with a rapid distribution half- 
life of approximately 6 min.11 Moreover, LC is a short procedure, the continuous intraoperative infusion of Dex may prolong 
the anesthesia recovery time; therefore, we prefer premedication with Dex before anesthesia induction.

It has been suggested that Dex decreases the propofol and opioid requirements during general anesthesia.14–16 In this 
study, the consumption of propofol and remifentanil in Group D decreased by 14% and 8.8%, respectively, when 
compared with Group C, which was similar to that reported in previous studies. This implies that premedication with Dex 
can significantly reduce the requirement for anesthetics. Furthermore, our data suggest that premedication with Dex can 
effectively attenuate the perioperative stress response, maintain hemodynamic stability, and relieve postoperative pain. 
This is mainly attributed to the sedative and analgesic properties of Dex. Propofol induces sedation by potentiating the 
activity of γ-aminobutyric acid (GABA) receptors.17,18 The catecholamine release in the preoptic area of the hypotha-
lamus is decreased by Dex, disinhibiting the GABAergic inhibitory projections to the major arousal nuclei in the 
midbrain and pons and reducing noradrenergic signaling in the hypothalamus and cortex, thereby inhibiting sympathetic 
nerve activity and achieving a sedative effect.19 Furthermore, Dex induces analgesia by blocking the transmission of pain 
signals in the descending medullary-spinal noradrenergic pathway and prevents relaying of the peripheral stimuli.20,21 

These findings demonstrate the synergistic effect of Dex with propofol and opioids and the attenuation of the stress 
response. Therefore, Dex is widely considered an excellent adjunct to general anesthesia.

Coughing caused by extubation during emergence is a common complication following general anesthesia, which 
could lead to hemodynamic disorders, laryngospasm, wound disruption, and bleeding.22 Dex has been frequently used to 
reduce the incidence of cough during emergence from general anesthesia owing to its unique sedative, analgesic, and 
anti-sympathetic effects.23 Our data demonstrated that premedication with Dex 0.5 µg/kg significantly reduced the 
incidence and severity of cough. Previous studies have revealed that the incidence of cough during emergence from 
general anesthesia is closely relate to Dex dose.24 Although a larger dose of Dex could be more effective for sedation, it 
delays the postoperative recovery time is frequently reported.25 However, other studies have shown that Dex has no 
significant effect on anesthesia recovery time.26 Therefore, the effects of Dex on the awakening and tracheal extubation 
times remain controversial. Our previous findings displayed that premedication with Dex 1.0 µg/kg before anesthesia 
induction prolonged postoperative recovery time and extubation time significantly, which corroborates the findings of 
other studies. The proposed mechanism is that Dex quantitatively binds to α2-adrenergic receptors in the central and 

Table 6 Comparison of Postoperative VAS Scores

VAS Postoperative 1 h Postoperative 2 h Postoperative 6 h Postoperative 12 h Postoperative 24 h

Group C (n=50) 3.88±0.72 4.14±0.78 3.3±0.68 2.64±0.48 2.2±0.64
Group D (n=50) 3.3±0.68 3.4±0.61 2.8±0.72 2.52±0.5 2.12±0.75

P value <0.0001 <0.0001 0.0009 0.23 0.57

Notes: Data are presented as means±standard deviations. 
Abbreviations: Group C, group premedicated with saline; Group D, group premedicated with 0.5 µg/kg dexmedetomidine; VAS, visual analog scale.
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peripheral nervous systems, resulting in sedation and non-rapid eye movement sleep.27 Once the Dex dose exceeds 
a certain threshold, excessive sedation occurs, leading to delayed recovery from general anesthesia.27 Premedication with 
Dex 0.5 µg/kg was selected in this study based on the previous data and references, and the results demonstrate that the 
postoperative recovery time and extubation time were significantly shortened with Dex premedication. Besides 0.5 µg/kg 
of Dex being an appropriate dose that does not cause excessive sedation, the reduced consumption of propofol and 
remifentanil associated with its use is another advantage.

Dex has been widely used over the past few decades, and bradycardia is one of the most frequently reported adverse 
events associated with it, which should be valued.28 The mechanism involved may be related to the high dose of Dex 
reducing norepinephrine release, inhibiting atrioventricular node and sinoatrial node functions, and exciting the vagus 
nerve.29,30 Our results revealed that the incidence of bradycardia was significantly higher in Group D than in Group C, 
whereas use of atropine was not required, implying that no intervention was needed in most cases of bradycardia induced 
by low-dose Dex. It has been reported that hypotension is another common adverse effect of Dex.31,32 Our study found 
no significant difference in the incidence of hypotension between the two groups. Moreover, it has been demonstrated 
that a rapid infusion of Dex with a large dose may activate peripheral α2- and α1-adrenergic receptors, causing 
vasoconstriction and a sudden increase in blood pressure.33 However, no such phenomenon was observed in our study. 
This can be attributed to the appropriate dose of Dex used, and the patients included in this study were ASA grade I or II 
with excellent cardiovascular reserve. Administration of Dex could reduce the incidence of postoperative nausea and 
vomiting after general anesthesia.34 Our data showed that the incidence of nausea and vomiting within 24 
h postoperatively was 36% and 26% in Group C and 14% and 8% in Group D, respectively. However, the specific 
mechanism of Dex reduces incidence of nausea and vomiting remained elusive. Possible mechanism may be related to 
the inhibitory effect of Dex on sympathetic nerve activity, reduction in plasma catecholamine concentrations.35 

Additionally, as an adjuvant for general anesthesia, Dex can significantly reduce anesthetic consumption, which is 
another important factor in reducing the incidence of nausea and vomiting. Agitation during postoperative recovery is 
a common complication of general anesthesia. Previous studies have suggested that Dex could reduce the incidence of 
agitation during the recovery period.36,37 This study showed that two patients (4%) experienced postoperative agitation in 
Group C, while none of the Group D patients experienced postoperative agitation, which corroborates the findings of 
previous studies. Postoperative pain is a major trigger for agitation, and our findings demonstrated that premedication 
with Dex can effectively reduce the initial 6-h postoperative VAS scores, thereby alleviating the postoperative discomfort 
of patients. Although the detailed mechanism of agitation alleviation by Dex has not been elucidated, it may be closely 
related to its sedative, analgesic, and anti-anxiety effects.

This study has some limitations. First, the sample size was relatively small, with certain limitations and statistical 
deviations. Second, we did not evaluate the effects of different doses of Dex premedication. According to our previous 
data, the anesthetic effect of Dex with different doses was identified, and premedication with Dex 0.5 µg/kg was 
considered the optimal dose for subsequent research. Finally, the patients included in this study were relatively young and 
healthy, and the effects of Dex premedication may differ in older patients and those with coexisting diseases. Further 
studies with larger sample sizes are warranted to verify our results.

Conclusion
Premedication with dexmedetomidine 0.5 µg/kg before anesthesia induction can effectively attenuate intraoperative 
stress response and postoperative pain, maintain perioperative hemodynamic stability, reduce the anesthesia recov-
ery time, reduce anesthetic requirements, and decrease the incidence of adverse events. Therefore, we confirmed that 
low-dose intravenous Dex premedication can provide satisfactory anesthetic effects and be beneficial to the post-
operative outcomes of patients undergoing LC under general anesthesia, which is worthy of further clinical 
application.
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Abbreviations
Dex, dexmedetomidine; LC, laparoscopic cholecystectomy; HR, heart rate; MAP, mean arterial pressure; VAS, visual 
analog score; BMI, body mass index; SpO2, pulse oxygen saturation; BIS, bispectral index; PACU, post-anesthesia care 
unit; ASA, American Society of Anesthesiologists; GABA, γ-aminobutyric acid.
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