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AIM: Laparoscopic cholecystectomy (LC) is a common surgical procedure for the removal of the gallbladder. Effective anesthesia is
crucial for ensuring patient comfort and safety during LC. Dexmedetomidine, a selective α2-adrenergic agonist, is widely used as an
adjunct to anesthesia due to its sedative and analgesic properties. Nalbuphine, a synthetic opioid analgesic, is also employed for pain
management during various surgical procedures. This study aimed to determine the anesthesia effects of dexmedetomidine combined
with nalbuphine on patients undergoing LC and its impact on their nutritional status.
METHODS: The clinical records of 100 patients who underwent LC at Wuhan No.1 Hospital between January 2021 and January 2022
were analyzed retrospectively. Forty-six patients who received intravenous dexmedetomidine (0.4 µg/kg) were assigned to the control
group, while fifty-four patients who received intravenous nalbuphine (0.2 mg/kg) and dexmedetomidine (0.4 µg/kg) were assigned to the
study group. The outcomes compared between the two groups included heart rate (HR), mean arterial pressure (MAP), Riker sedation-
agitation scale (RSAS) scores, visual analogue scale (VAS) scores, duration of operation, awakening time from anesthesia, extubation
time, adverse reactions, and nutrition-related indicators before and after surgery.
RESULTS: There were no significant differences in MAP between the groups at the same time point (p> 0.05). However, at T1 and T3,
the study group had significantly lower HR compared to the control group (p< 0.05), with no significant differences in HR at other time
points (p > 0.05). The study group exhibited significantly lower RSAS scores compared to the control group (p < 0.01). No significant
differences were observed between the groups in terms of duration of operation, awakening time from anesthesia, and extubation time (p
> 0.05). At 6 hours post-operation, there were no significant differences in VAS scores between the groups (p> 0.05), but at 12, 24, and
48 hours post-operation, the study group had significantly lower VAS scores compared to the control group (p< 0.0001). No significant
inter-group difference was observed in the total incidence of adverse reactions (p = 0.180). Additionally, one week after surgery, the
study group exhibited significantly higher levels of albumin, prealbumin, transferrin, and total protein compared to the control group (p
< 0.0001).
CONCLUSIONS: Dexmedetomidine combined with nalbuphine provides a superior anesthetic effect compared to dexmedetomidine
alone in patients undergoing LC. This combination effectively controls hemodynamic fluctuations during the recovery period and reduces
agitation without affecting the awakening time from anesthesia. These findings suggest that this combination is beneficial and worth
promoting.
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Introduction
Laparoscopic cholecystectomy (LC), a minimally invasive
procedure, is characterized by relatively less trauma and
rapid post-operative recovery [1]. However, the procedure
involves invasive manipulation of the diaphragm and gall-
bladder triangle, which can trigger stress in patients, reduc-
ing the safety of the operation and increasing the incidence
of adverse events [2, 3]. In addition, after operation, pa-
tients often experience pain, and upon regaining conscious-
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ness, some may exhibit negative emotions such as agitation
and anxiety due to their physical condition, mental state,
and pain tolerance. These factors can compromise their
overall well-being, reduce their willingness to cooperate
with post-operative care, and prolong their recovery [4].

Anesthesia is a critical component in clinical practice for
stabilizing the physiological state of patients during LC and
facilitating the smooth progression of the surgery [3]. With
the advancements in medical technology, there is a growing
recommendation for the use of combined anesthesia in LC
[5]. Dexmedetomidine, a widely used sedative in clinical
settings, is an adrenergic receptor agonist that selectively
targets α2 adrenoceptors, providing sedative and analgesic
effects while inhibiting sympathetic nerve activity [6, 7].
Nalbuphine, a common opioid receptor agonist-antagonist,
can act on κ receptor to produce sedative and analgesic in-
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fluence after binding to µ, κ and δ receptors, and can also
act on µ receptor to produce partial antagonism [8, 9]. The
combined use of dexmedetomidine and nalbuphine in LC
has not been extensively investigated.
Therefore, this study aimed to evaluate the anesthetic ef-
fects of dexmedetomidine combined with nalbuphine in pa-
tients undergoing LC, providing a reliable reference for fu-
ture anesthesia protocols in such surgeries.

Methods and Materials
Sample Data
The clinical records of 128 patients who underwent LC at
Wuhan No.1 Hospital between January 2021 and January
2022 were retrospectively analyzed.

Inclusion and Exclusion Criteria
Inclusion criteria: (1) Patients who underwent LC; (2) in-
dividuals classified as American Society of Anesthesiolo-
gists (ASA) class I or II; (3) patients aged between 18 and
45 years; (4) patients with detailed clinical data; (5) indi-
viduals with a body mass index (BMI) ≤30 kg/m2.
Exclusion criteria: (1) Individuals who had taken
painkillers or other drugs affecting research results within
two weeks prior to admission; (2) patients with uncon-
trolled high blood pressure; (3) patients with liver or
kidney dysfunction; (4) patients with endocrine, metabolic,
or neurological disorders; (5) patients with a history of
alcohol addiction; (6) individuals allergic to the drugs used
in the study.

Sample Screening
Out of the initial 128 patients, 100 met the inclusion cri-
teria of this study following a rigorous screening pro-
cess. Among them, 46 patients were allocated to the con-
trol group and anesthetized with intravenous dexmedeto-
midine. The remaining 54 patients were assigned to the
study group and anesthetized with intravenous nalbuphine
and dexmedetomidine.

Anesthesia Scheme
Every patient was required to fast for at least 8 h before
surgery. Upon arrival in the operating room, patients re-
ceived oxygen via a mask, and venous access was estab-
lished. Vital signs were monitored, including blood pres-
sure, body temperature, heart rate (HR), Electrocardiogram
(ECG), and blood oxygen saturation.
Anesthesia induction: Patients received intravenous injec-
tions of 1.50mg/kg propofol (Sichuan Guorui Pharmaceuti-
cal Co., Ltd., Leshan, China; State Food and Drug Admin-
istration (SFDA) approval no.: H20040079; 10 mL:1 g),
0.5 µg/kg sufentanil injection (Yichang Humanwell Phar-
maceutical Co., Ltd., SFDA approval no.: H20054172,
Yichang, China; specification: 2 mL:100 µg), and 0.15
mg/kg atracurium besilate (Jiangsu Heng Rui Pharmaceu-
tical Co., Ltd., Lianyungang, China, SFDA approval no.:

Table 1. Baseline data.
Factors Study group

(n = 54)
Control group

(n = 46)
χ2 p-value

Age

1.039 0.308≥45 years old 25 26

<45 years old 29 20

Gender

3.008 0.083Male 20 25

Female 34 21

BMI

0.595 0.441≥23 kg/m2 30 22

<23 kg/m2 24 24

ASA classification

0.166 0.684Class I 35 28

Class II 19 18

History of smoking

0.570 0.450Yes 15 16

No 39 30

Place of residence

1.585 0.208Rural areas 36 25

Urban areas 18 21

BMI, body mass index; ASA, American Society of Anesthesiolo-
gists.

H20183042; 5 mL:10 mg). Tracheal intubation was per-
formed 3 minutes later. During the operation, the oxygen
flow was maintained at 2 L/min, and the partial pressure of
carbon dioxide at the end of expiration was 30–35 mmHg.
Intraoperative anesthesia maintenance: Anesthesia was
maintained with intravenous infusions of 0.05–2.00
µg/(kg·min) remifentanil and 4.0–6.0 mg/(kg·h) propofol,
with mean arterial pressure (MAP) maintained within 20%
of the pre-anesthesia levels.
After cholecystectomy, the control group received 0.4
µg/kg dexmedetomidine hydrochloride (Yangtze River
Pharmaceutical Group, Taizhou, China; SFDA approval
no.: H20143195; specification: 1 mL:0.1 mg) via intra-
venous pump over 10 minutes, followed by 5 mL of 0.9%
NaCl. The study group received the same dexmedeto-
midine regimen, followed by 0.20 mg/kg nalbuphine hy-
drochloride (YichangHumanwell Pharmaceutical Co., Ltd.,
Yichang, China; SFDA approval no.: H20130127, 2 mL:20
mg) intravenously. Anesthetic drugs were discontinued
post-operation, and patients were transferred to the anesthe-
sia monitoring room. Upon regaining spontaneous breath-
ing, patients received 1.0mg neostigminemethylsulfate and
0.5 mg atropine intravenously to antagonize residual mus-
cle relaxants. Extubation was performed once extubation
criteria were met, and patients were returned to the ward
after stabilization of vital signs. The same surgical team
performed all surgeries.
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Fig. 1. Inter-group comparison of heart rate and MAP at different time points. (A) Comparison of heart rate at different time points
between the two groups. (B) Comparison of MAP at various time points between the two groups. Notes: nsp > 0.05; ∗p < 0.05; ∗∗∗∗p
< 0.0001. For the study group, n = 54; for the control group, n = 46. MAP, mean arterial pressure.

Outcome Measures

Primary outcome measures: (1) HR and MAP were
recorded at the end of operation (T0), before extubation
(T1), immediately after extubation (T2), 5 minutes after ex-
tubation (T3), and 10minutes after extubation (T4). (2) The
Riker sedation-agitation scale (RSAS) was adopted to eval-
uate the agitation of each patient during the recovery period
[10]. It has 7 points in total, and a smaller score implies bet-
ter sedative effect. Scores of >4 points indicate agitation
and scores of ≤4 points indicate sedation. (3) The visual
analogue scale (VAS) was used for scoring and comparing
the pain degree at 6 h, 12 h, 24 h and 48 h after operation in
the two groups [11], with lower scores indicating less pain.
Secondary outcome measures: (1) The duration of opera-
tion, awakening time from anesthesia and extubation time
of the two groups were compared. (2) Albumin, prealbu-
min, transferrin and total protein: One day before surgery
and one week after surgery, 4 mL fasting venous blood sam-
ples were acquired from every patient, followed by centrifu-
gation for supernatant collection, and the levels of albumin,
prealbumin, transferrin and total protein were determined
by an automatic biochemical analyzer. (3) Adverse reac-
tions in the two groups were recorded and analyzed.

Statistical Analyses

Data were processed using SPSS 20.0. (IBM Corp, Ar-
monk, NY, USA) [3]. Measurement variables were de-
scribed as mean ± SD, with independent-sample t-tests
and paired t-tests or repeated measures analysis of vari-
ance (ANOVA) used for inter-group and intra-group com-

parisons. Categorical data were expressed as percentages
(%) and compared using the chi-square (χ2). A p-value <
0.05 was considered statistically significant. Data visual-
ization was performed using GraphPad 8 (Graph Pad Soft-
ware Co., Ltd., San Diego, CA, USA) [5].

Results
Baseline Data
A comparison of baseline data between the two groups re-
vealed no significant differences in age, sex, BMI, or ASA
classification. (p > 0.05, Table 1).

Comparison of Heart Rate (HR) and Mean Arterial
Pressure (MAP)
Both groups exhibited a similar trend in heart rate (HR)
and mean arterial pressure (MAP), with values initially in-
creasing and then decreasing, reaching their peak at T2. No
significant inter-group difference was observed in MAP at
the same time point (p > 0.05). However, the study group
demonstrated significantly lower HR at T1 and T3 com-
pared to the control group (p < 0.05), while no significant
differenceswere observed at the other time points (p> 0.05,
Fig. 1).

Comparison of Agitation during Recovery
The study group had significantly lower Riker sedation-
agitation scale (RSAS) scores compared to the control
group (p < 0.01, Fig. 2).
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Table 2. Incidence of adverse reactions [n (%)].
Group Nausea and vomiting Dizziness Respiratory depression Total adverse reactions

Study group (n = 54) 0 (0.00) 2 (3.70) 1 (1.85) 3 (5.56)
Control group (n = 46) 4 (8.70) 1 (2.17) 2 (4.35) 7 (15.22)
p-value 0.042 >0.999 0.593 0.180

Fig. 2. Inter-group comparison of agitation during recovery.
Notes: ∗∗p < 0.01. For the study group, n = 54; for the control
group, n = 46. RSAS, Riker sedation-agitation scale.

Comparison of Duration of Operation, Awakening Time
from Anesthesia, and Extubation Time
There were no significant differences between the two
groups regarding the duration of operation, awakening time
from anesthesia, and extubation time (p > 0.05, Fig. 3).

Comparison of Pain
No significant inter-group difference was observed in VAS
scores at 6 hours post-operation (p> 0.05). However, at 12,
24, and 48 hours post-operation, the study group had signif-
icantly lower VAS scores compared to the control group (p
< 0.0001, Fig. 4).

Incidence of Adverse Reactions
In the study group, there were 2 cases of dizziness and 1
case of respiratory depression, totaling 3 cases of adverse
reactions. In the control group, there were 4 cases of nau-
sea and vomiting, 1 case of dizziness, and 2 cases of respi-
ratory depression, totaling 7 cases of adverse reactions. No
significant inter-group difference was observed in the total
incidence of adverse reactions (p = 0.180, Table 2).

Albumin, Prealbumin, Transferrin, and Total Protein
Levels in the Two Groups
One day before surgery, there were no significant inter-
group differences in the levels of albumin, prealbumin,
transferrin, and total protein (p > 0.05). After treatment,
the levels of these proteins increased significantly in both
groups (p < 0.0001), with the study group showing more
notable increases (p < 0.0001, Fig. 5).

Discussion
Laparoscopic cholecystectomy (LC) is a minimally inva-
sive surgical technique frequently employed in hepatobil-
iary surgery, primarily for patients with cholecystolithi-
asis, gallbladder polyps, and other conditions requiring
cholecystectomy [12]. Previous research indicates that LC
offers a shorter recovery time compared to conventional
open surgery, but post-operative pain can still be signifi-
cant, potentially prolonging patient recovery [13, 14, 15].
Therefore, choosing an appropriate and effective anesthe-
sia method is crucial for patient comfort and surgical safety
[16].
Dexmedetomidine is a highly selective α2 adrenergic re-
ceptor agonist known for its analgesic and sedative ef-
fects and ability to stabilize hemodynamics [17, 18]. Nal-
buphine, an opioid receptor agonist-antagonist, provides
analgesia and sedation with fewer side effects and is effec-
tive for visceral pain management, making it an ideal post-
operative analgesic drug [19]. This study investigated the
combined anesthetic effects of dexmedetomidine and nal-
buphine on patients undergoing LC.
Firstly, the study compared and analyzed HR and MAP be-
tween the two groups. The HR and MAP of both groups
peaked at extubation. No significant inter-group difference
was observed in MAP at any time point (T0, T1, T2, T3,
and T4). However, the study group exhibited significantly
lower HR at T1 and T3 compared to the control group, with
no significant difference at other time points. The results
showed that compared to the control group, the fluctua-
tion amplitude of hemodynamics in the study group was
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Fig. 3. Inter-group comparison of duration of operation, awakening time from anesthesia, and extubation time. (A) Comparison
of duration of operation between the two groups. (B) Comparison of awakening time from anesthesia between the two groups. (C)
Comparison of extubation time between the two groups. Notes: nsp > 0.05. For the study group, n = 54; for the control group, n = 46.

Fig. 4. Comparison of VAS scores between the two groups.
Notes: nsp > 0.05; ∗∗∗∗p < 0.0001. For the study group, n = 54;
for the control group, n = 46. VAS, visual analogue scale.

more stable, indicating that dexmedetomidine combined
with nalbuphine was more helpful for maintaining hemody-
namic stability during extubation. The possible reasons are
as follows: Dexmedetomidine can reduce the sympathetic
nerve activity and the release of norepinephrine from nerve
endings and vasoconstrictor factors in blood, and inhibit the
fluctuation of hemodynamics during extubation [20], while
nalbuphine can effectively relieve the pain caused by extu-
bation and reduce the occurrence of stress reaction [21].

The study group also had significantly lower RSAS scores
compared to the control group, indicating that dexmedeto-
midine combined with nalbuphine could provide substan-
tially increased sedation effect. Additionally, no significant
differences were observed between the two groups regard-
ing the duration of operation, awakening time from anesthe-
sia, and extubation time, suggesting that nalbuphine does
not adversely affect these parameters.

The VAS score is a frequently-adopted method to evaluate
pain intensity [11]. In this study, at 6 h after operation, no
significant inter-group difference was observed regarding
VAS scores, but at 12 h, 24 h and 48 h after operation, the
study group had significantly lower VAS scores compared
to the control group. This shows that the study group has
less pain than the control group, and the analgesic effect of
dexmedetomidine+nalbuphine is more obvious than that of
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Fig. 5. Inter-group comparison of albumin, prealbumin, transferrin, and total protein levels. (A) Comparison of albumin levels
between the two groups. (B) Comparison of prealbumin levels between the two groups. (C) Comparison of transferrin levels between
the two groups. (D) Comparison of total protein levels between the two groups. Notes: nsp> 0.05; ∗∗∗∗p< 0.0001. For the study group,
n = 54; for the control group, n = 46.

dexmedetomidine alone. Liu et al. [22] have found that the
application of nalbuphine plus dexmedetomidine can lower
the pain and improve sedation of patients after laparoscopic
follicular resection and promote their recovery, which sup-
ports the results of this current study.
Furthermore, our study observed a lower incidence of ad-
verse reactions in the study group compared to the control
(5.55% vs.15.22%). Although the difference was not statis-
tically significant, possibly due to the small sample size and
variability within each group, the findings suggest a trend
towards reduced adverse reactions with the addition of nal-
buphine. Future studies with larger sample sizes are needed
to confirm these findings.
One week after surgery, the study group exhibited signif-
icantly higher levels of albumin, prealbumin, transferrin,
and total protein compared to the control group. This im-
provement in nutritional status may be due to the positive

effects of dexmedetomidine on post-operative gastrointesti-
nal recovery [23] and the ability of nalbuphine to lower
post-operative nausea and vomiting, thereby enhancing pa-
tient comfort and nutrient intake and absorption. Raghu-
raman [24] also reported nalbuphine as a useful adjunct to
intrathecal local anesthetics, citing its prolonged duration
of analgesia, anti-pruritic and anti-shivering properties, and
reduced incidence of respiratory depression, nausea, and
vomiting. Furthermore, surgical stimulation and stress re-
sponse often lead to metabolic disturbances, including pro-
tein breakdown and negative nitrogen balance. Combining
dexmedetomidine and nalbuphine may help mitigate these
disturbances by reducing surgical stimulation and stress re-
sponses, thereby contributing to the maintenance of nitro-
gen balance and protein. This promotes the utilization and
absorption of nutrients in patients.
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This study has several limitations, including a limited sam-
ple size that may introduce bias and the absence of long-
term follow-up to assess the prognosis of patients. Future
studies should involve larger sample sizes and extended
follow-up periods to provide more comprehensive and reli-
able data on the anesthetic effects of dexmedetomidine plus
nalbuphine in LC patients.

Conclusions
Compared to dexmedetomidine alone, the combination of
dexmedetomidine and nalbuphine provides a superior anes-
thetic effect in patients undergoing LC. This combination
effectively controls hemodynamic fluctuations during the
recovery period and reduces agitation without affecting the
awakening time from anesthesia. Therefore, it is a valuable
anesthesia strategy worthy of promotion.
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