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Abstract: Objective To investigate the pharmacodynamics of dexmedetomidine combined with etomidate in anesthesia for
laparoscopic myomectomy, as well as the changes in hemodynamics and inflammatory factors, and to explore its clinical
application value. Methods A total of 105 patients with uterine fibroids treated in Xuancheng Central Hospital from August
2020 to July 2023 were selected and divided into a low-dose group, a medium-dose group, and a high-dose group using a
random number table method, with 35 patients in each group. The low-dose group received 0.20 ug/kg dexmedetomidine
combined with etomidate, the medium-dose group received 0.40 ug/kg dexmedetomidine combined with etomidate, and the
high- dose group received 0.60 ug/kg dexmedetomidine combined with etomidate. The mean arterial pressure(MAP), central
venous pressure(CVP), stress response indicators [serum norepinephrine(NE), cortisol(Cor)] , and inflammatory factor
indicators [C-reactive protein(CRP), tumor necrosis factor-a(TNF-a)] were compared among the three groups at different time
points. Sleep quality [Pittsburgh Sleep Quality Index(PSQI)] and the incidence of postoperative delirium(POD)were also
compared among the three groups. Results Repeated measures analysis of variance showed that the levels of MAP, CVP, NE,
Cor, CRP, and TNF - a in the three groups had statistically significant between-group effect, time effect, and between-group x
time interaction effect(P<0.05). At 5 minutes after tracheal intubation(T1), 30 minutes after the start of surgery(T2), and at the
end of surgery(T3), the MAP in the low-dose group was significantly higher than that at 15 minutes before anesthesia
induction(TO) and was higher than that in the medium-dose group and high-dose group(#<0.05). At T2 and T3, the CVP in the
low-dose group was significantly lower than that at TO and T1, and was lower than that in the medium-dose group and high-
dose group (P<0.05). At T1, T2, and T3, the serum levels of NE, Cor, CRP, and TNF-at in the three groups were significantly higher
than those at TO, and the low-dose group had higher levels of the above indicators than the medium-dose group and high-
dose group(P<0.05). On postoperative day 1, the PSQI score in the three groups was significantly higher than that before surgery,
and the low-dose group had higher scores than the medium-dose group and high-dose group(P<0.05). There was no
statistically significant difference in the incidence of POD among the low-dose group, medium-dose group, and high-dose
group at postoperative day 3 and day 7 [postoperative day 3: 8.57%(3/35)vs  5.71%(2/35)vs  5.71%(2/35), ¥=0.306, P=0.858;
postoperative day 7: 5.71%(2/35)vs 2.86%(1/35)vs 2.86%(1/35), x 2=0.520, P=0.771] . Conclusion The use of 0.40 ug/kg
dexmedetomidine combined with etomidate in anesthesia for laparoscopic myomectomy is beneficial for maintaining stable
MAP and CVP, improving stress response, inhibiting inflammatory response, and results in a better postoperative sleep quality
and a lower risk of POD.

Keywords: Dexmedetomidine; Etomidate; Laparoscopic surgery; Uterine fibroids; Stress response; Inflammatory factors;
Postoperative delirium; Sleep quality

Uterine fibroids are benign tumors arising from the i
proliferation of uterine smooth muscle cells. Laparoscopic 1 Materials and Methods
myomectomy is the main treatment for this condition and 1.1 General Data
is well accepted by patients [1]. Dexmedetomidine is an '

az-adrenergic receptor agonist that exerts protective effects A total of 105 patients with uterine fibroids who
on the central nervous system without causing respiratory underwent treatment at Xuancheng Central Hospital from
depression. It provides favorable sedative and analgesic August 2020 to July 2023 were enrolled. Using a random
effects and helps improve the safety of surgical anesthesia number table, t.hey were divided into a IOW'dOSC group
[2]. Etomidate is an imidazole derivative characterized by (n=35), a medium-dose group (n=35), and a high-dose

group (n=35).

Inclusion criteria: (1) Met the diagnostic criteria in
the Chinese Expert Consensus on the Diagnosis and
Treatment of Uterine Fibroids [4] and were confirmed by
ultrasound; (2) Met the indications for surgery; (3) Number

the absence of histamine release and a short elimination
half-life. It produces reliable sedation, helps maintain
hemodynamic stability, and is widely used in clinical
anesthesia induction and maintenance [3]. This study
aimed to investigate the dose-response relationship, as well of fibroids <4, with the largest fibroid diameter ranging
as changes in hemodynamics and inflammatory factors, of from 4 to ’ 10 cm; (4) American Society of
dexmedetomidine  combined with etomidate during Anesthesiologists (ASA) physical status Grade I-1I; (5)
anesthesia for laparoscopic myomectomy. The details are Normal cognitive function; (6) Complete clinical data;
reported as follows. (7) All patients provided written informed consent.
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Exclusion criteria: (1) Contraindications to surgery
or anesthesia; (2) Concurrent other malignant tumors; (3)
Severe other gynecological disecases; (4) Coagulation
dysfunction; (5) Severe cardiac, hepatic, renal or other
organ dysfunction; (6) Treatment with vasoactive agents
within the previous 3 months; (7) Cognitive or
consciousness impairment.

In the low-dose group, the mean age was (40.45+5.12)
years, body mass index (BMI) was (23.15+1.52) kg/m?,
and the largest fibroid diameter was (6.56+1.14) cm. In the
medium-dose group, the mean age was (40.56+5.25) years,
BMI was (23.09+1.56) kg/m? and the largest fibroid
diameter was (6.43£1.18) cm. In the high-dose group, the
mean age was (40.7745.43) years, BMI was (23.31£1.67)
kg/m?, and the largest fibroid diameter was (6.72+1.21) cm.
There were no significant differences in general
characteristics among the three groups (P>0.05). This
study was approved by the Medical Ethics Committee of
Xuancheng Central Hospital (Ethics No.: Yilunban
2022005).

1.2 Study Protocol

All patients fasted for 12 h preoperatively. Upon
entering the operating room, vital signs were routinely
monitored, and an intravenous line was established. Ten
minutes before anesthesia induction, dexmedetomidine
(Betapharm Chengdu, China; National Medical Products
Approval No. H20205002, 2 mL:200 pg) was administered
via intravenous infusion pump at 0.20 pg/kg in the
low-dose group, 0.40 pg/kg in the medium-dose group, and
0.60 pg/kg in the high-dose group. Meanwhile, all three
groups received etomidate (Jiangsu Enhua Pharmaceutical,
China; National Medical Products Approval No.
H32022992, 10 mL:20 mg) at 0.3 mg/kg via intravenous
infusion pump.

Anesthesia induction: 0.4 pg/kg sufentanil (Yichang
Renfu Pharmaceutical, China; National Medical Products
Approval No. H20054171, 1 mL:50 pg), 0.04 mg/kg
midazolam (Jiangsu Jiuxu Pharmaceutical, China;
National Medical Products Approval No. H20113433, 1
mL:5 mg), 0.05 mg/kg vecuronium bromide (Chenxin
Pharmaceutical, China; National Medical Products
Approval No. H20067458, 4 mg), and 2 mg/kg propofol
(Xi’an Libang Pharmaceutical, China; National Medical
Products Approval No. H20123318, 50 mL:1.0 g) were
administered intravenously. After loss of consciousness
and muscle relaxation, tracheal intubation was performed,
and mechanical ventilation was initiated.

Anesthesia  maintenance:  Anesthesia  was
maintained with inhaled sevoflurane (Shanghai Hengrui
Pharmaceutical, China; National Medical Products
Approval No. H20213735, 120 mL), combined with
continuous infusion of propofol at 4 mg/(kg-h) and
remifentanil at 0.5 pg/(kg-min). At the end of surgery,
patients were transferred to the post-anesthesia care unit
for recovery.

1.3 Observation Indexes

1.3.1 Hemodynamic Parameters

Mean arterial pressure (MAP) and central venous
pressure (CVP) were recorded and compared among the
three groups at 15 min before anesthesia induction (T0), 5

min after tracheal intubation (T1), 30 min after the start of
surgery (T2), and at the end of surgery (T3).

1.3.2 Stress Response Markers

Jugular venous blood samples were collected at TO,
T1, T2, and T3. Serum norepinephrine (NE) levels were
measured using enzyme-linked immunosorbent assay
(ELISA). Serum cortisol (Cor) levels were detected using
competitive chemiluminescent immunoassay. Kits were
purchased from Wandong Tiande Biotechnology Co., Ltd.
and Kebang Xingye (Beijing) Technology Co., Ltd.,
respectively. All procedures were performed strictly in
accordance with the manufacturer’s instructions.

1.3.3 Inflammatory Factors

Jugular venous blood samples were collected at TO,
T1, T2, and T3. Serum C-reactive protein (CRP) and tumor
necrosis factor-a (TNF-a) levels were measured using
ELISA. Kits were purchased from Fulaide Biotechnology
(Wuhan) Co., Ltd. and Qingdao Jieshikang Biotechnology
Co., Ltd., respectively. All operations were performed in
strict accordance with the instructions.

1.3.4 Sleep Quality

Sleep quality was assessed preoperatively and on
postoperative day 1 using the Pittsburgh Sleep Quality
Index (PSQI) [5], which includes seven items: subjective
sleep quality, sleep latency, sleep duration, sleep efficiency,
sleep disturbances, use of sleep medication, and daytime
dysfunction. Higher scores indicate poorer sleep quality.

1.3.5 Postoperative Delirium (POD)

Postoperative ~ delirium  was  evaluated on
postoperative days 3 and 7 using the Chinese Revised
Version of the Confusion Assessment Method (CAM-CR)
[6], which includes 11 items: acute onset, disordered
thinking, memory impairment, disorientation, sleep-wake
cycle disturbance, etc. A CAM-CR score >22 was defined
as delirium.

1.4 Statistical Analysis

Statistical analysis was performed using SPSS 26.0
software. Normally distributed measurement data were
expressed as x+s. Comparisons among multiple groups
were performed using one-way analysis of variance
(ANOVA). Comparisons at multiple time points were
analyzed using repeated-measures ANOVA. Pairwise
comparisons were performed using the LSD-z test.
Enumeration data were expressed as cases (%) and
analyzed using the »* test. P<0.05 was considered
statistically significant.

2 Results

2.1 Comparison of MAP and CVP Among the
Three Groups

Repeated-measures  ANOVA showed significant
main effects of group, time, and group-time interaction for
MAP and CVP among the three groups (P<0.01). Pairwise
comparisons revealed that at T1, T2, and T3, MAP in the
low-dose group was significantly higher than at TO and
higher than that in the medium-dose and high-dose groups
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(P<0.05). There were no significant differences in MAP
between the medium-dose and high-dose groups at TO, T1,
T2, or T3 (P>0.05). At T2 and T3, CVP in the low-dose
group was significantly lower than at TO and T1, and lower
than that in the medium-dose and high-dose groups
(P<0.05). There were no significant differences in CVP
between the medium-dose and high-dose groups at any
time point (P>0.05) (Table 1).

2.2 Comparison of Stress Response Markers
Among the Three Groups

Repeated-measures ANOVA showed significant
main effects of group, time, and group-time interaction for
serum NE and Cor levels (P<0.01). Pairwise comparisons
showed that at T1, T2, and T3, serum NE and Cor levels in
all three groups were significantly higher than at TO, and
levels in the low-dose group were higher than those in the
medium-dose and high-dose groups (P<0.05). There were
no significant differences in NE or Cor levels between the
medium-dose and high-dose groups (P>0.05) (Table 2).

2.3 Comparison of Inflammatory Factors Among
the Three Groups

Repeated-measures  ANOVA showed significant
main effects of group, time, and group-time interaction for
serum CRP and TNF-a levels (P<0.01). Pairwise
comparisons showed that at T1, T2, and T3, serum CRP
and TNF-a levels in all three groups were significantly
higher than at TO, and levels in the low-dose group were
higher than those in the medium-dose and high-dose
groups (P<0.05). There were no significant differences in
CRP or TNF-a levels between the medium-dose and
high-dose groups (P>0.05) (Table 3).

2.4 Comparison of PSQI Scores and POD
Incidence Among the Three Groups

On postoperative day 1, PSQI scores in all three
groups were significantly higher than preoperatively, and
the score in the low-dose group was higher than those in
the medium-dose and high-dose groups (P<0.05). There
was no significant difference in PSQI scores between the
medium-dose and high-dose groups (P>0.05). There were
no significant differences in the incidence of POD among
the three groups on postoperative days 3 and 7 (P>0.05)
(Table 4).

Tab.1 Comparison of MAP and CVP at different times among three groups (»=35, mmHg, x=s)

Group MAP CvP

TO T1 T2 T3 TO T1 T2 T3
Low-dose group 102.69+6.58 118.42+7.37* 122.65+6.822 124.48+7.142 544+1.08 4.98+0.94 4.32+0.84°  4.48+0.82%
Medium-dose group 103.42+6.29 104.51+£6.55¢ 105.06£6.27° 105.24£7.05°¢ 5.37+1.04 5.02£091  4.96+0.80° 5.06+0.83 ¢
High-dose group 103.71£6.35 105.19£7.26° 105.78+£6.49°¢ 105.66+7.18° 5.33+1.09 4.95+0.88  4.89+0.82° 4.97+0.87°¢
Fgroup/ Pgroup value 82.500/<<0.001 6.450/0.002
Ftime/ Ptime value 58.300/<<0.001 8.120/<<0.001
Finteraction/ Pinteraction Value 42.800/<<0.001 5.230/0.005

Note: Compared with TO in the same group, *P<0.05; compared with T1 in the same group, ®P<0.05; compared with the low-dose group at the same time point,

°P<0.05.
Tab.2 Comparison of serum NE and Cor levels at different times among three groups (n=35, X+s)
NE (pg/mL) Cor (ng/mL)
Group T0 Tl T T0 T ™ T3

Low-dose group
Medium-dose group
High-dose group

16.64+3.52  26.13+4.72*  29.24+4.47* 31.42+4.76°
16.51£3.46 18.25+3.57% 19.37+4.13% 18.86+3.87%
16.45+3.42 18.1243.49°% 19.5144.22% 19.15+3.94

211.67£13.46  254.74+15.82*  266.65+17.14*  271.26+17.58*
212.53+14.24 224.16+15.27% 227.47+16.42%® 226.35+16.29
212.82+14.61 223.63+15.32% 225.12+17.16%® 225.76+17.33

Fgroup/Pgroup value
Flime/ Piime value
Finteraction/ Pinteraction Value

91.250/<<0.001
72.680/<<0.001
61.340/<<0.001

86.730/<<0.001
67.450/<<0.001
56.890/<<0.001

Note: Compared with T0 in the same group, *P<0.05; compared with low-dose group at the same time point, ®2P<0.05.

Tab.3 Comparison of serum CRP and TNF-a levels at different time points among three groups (n=35, X+£s)

Group CRP (mg/L) TNF-a (pg/mL)
T0 T1 T2 T3 T0 T1 T2 T3
Low-dose group 7.67£1.12  11.53+£1.832 12.8342.582 11.75+£2.142 35.62+3.81 44.66+4.49° 47.77+4.192 45.47+4.35°
Medium-dose group 7.82+1.04  9.24+1.72%  10.15+1.82%  9.79+1.86% 35.46+4.02  38.1244.21%°  39.724436%  38.18+4.22%
High-dose group 7.61£1.09  9.15£1.68%°  10.08+1.74%  9.65+1.83% 35.8743.49  38.09+4.35%®  39.5334.25%  37.8244.31%
Fyroup/Pgroup value 20.850/<<0.001 35.920/<<0.001
Fime/ Piime value 31.260/<<0.001 45.680/<<0.001
Finteraction/ Pinteraction Value 15.720/<<0.001 30.450/<<0.001

Note: Compared with TO in the same group, *P<0.05; compared with low-dose group at the same time point, °P<0.05.

Tab.4 Comparison of PSQI scores and occurrence of POD among three groups (n=35)

Group PSQI Score (point, X+s) POD [case(%)]

Preoperatively 1 d Postoperatively 3 d Postoperatively 7 d Postoperatively
Low-dose group 13.13£1.51 16.24+1.41° 3(8.57) 2(5.71)
Medium-dose group 13.25+1.42 14.52+1.47% 2(5.71) 1(2.86)
High-dose group 13.29+1.60 14.36+1.56%° 2(5.71) 1(2.86)
F/y* value 0.106 17.329 0.306 0.520
P value 0.899 <0.001 0.858 0.771

Note: Compared with preoperative in the same group, *P<0.05; compared with low-dose group at the same time point, ®P<0.05.
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3 Discussion

Both anesthesia and surgical trauma can activate the
sympathetic-adrenal ~medullary  system, triggering
intraoperative stress responses that lead to substantial
fluctuations in vital signs such as heart rate and blood
pressure, which may affect the surgical procedure [2].
Dexmedetomidine exerts prominent sedative and analgesic
effects by reducing the excitability of the sympathetic
center and enhancing the activity of y-aminobutyric
acid-ergic neurons in the ventrolateral hypothalamus,
thereby mediating sedation. It also shows significant
advantages in alleviating stress responses [7], but different
doses may exert differential effects on the body. Etomidate
mainly acts on the central nervous system, producing
central  sedative-hypnotic  effects and  certain
neuroprotective  effects by modulating neuronal
excitability, with no inherent analgesic or muscle-relaxant
properties. In addition, it does not affect peripheral
vasomotor function, has minimal cardiovascular effects,
helps maintain hemodynamic stability, and acts rapidly
with rapid metabolism [8].

This study demonstrated significant main effects of
group, time, and group-time interaction for MAP, CVP,
NE, Cor, CRP, and TNF-a levels among the three groups,
indicating that drug dosage is a key factor influencing
changes in these indicators. Specifically, the fluctuations
in MAP, CVP, and serum NE and Cor levels were
significantly greater in the low-dose group than in the
medium-dose and high-dose groups. These findings are
consistent with those reported by Chen et al. [9],
suggesting that dexmedetomidine at 0.40 pg/kg or 0.60
png/kg combined with etomidate during anesthesia for
laparoscopic myomectomy better maintains hemodynamic
stability and attenuates the body’s stress response. This
may be explained by the action of dexmedetomidine on the
sympathetic nervous system: by stimulating central o2
receptors, it inhibits the synthesis and release of NE and
Cor, reduces sympathetic tone, thereby suppressing stress
responses induced by anesthesia and surgical injury. It also
significantly reduces myocardial oxygen consumption and
increases coronary blood flow, thus reducing fluctuations
in MAP and CVP and favoring hemodynamic stability
[10—12]. The present study also found that intraoperative
fluctuations in serum CRP and TNF-o levels were
significantly greater in the low-dose group than in the
medium-dose and high-dose groups, indicating that
dexmedetomidine at 0.40 pg/kg or 0.60 pg/kg combined
with etomidate more effectively inhibits the postoperative
inflammatory  response. Dexmedetomidine  exerts
analgesic, sedative, and anti-sympathetic effects, reducing
peripheral and central excitability and inhibiting the
release of inflammatory mediators, thereby alleviating
inflammation. Approximately 30% of patients experience
varying degrees of anxiety and fear during the
perioperative period, which may contribute to sleep
disturbances [13]. In this study, PSQI scores on
postoperative day 1 were higher in the low-dose group than
in the medium-dose and high-dose groups, whereas the
incidence of POD did not differ significantly among
groups. This suggests that dexmedetomidine at 0.40 pg/kg
or 0.60 pg/kg combined with etomidate is associated with
better postoperative sleep quality.

Dexmedetomidine provides effective analgesia and
sedation by activating presynaptic o receptors, weakening
sympathetic reactivity, inhibiting NE release, and
interrupting pain signal transmission [2]. Furthermore, it
acts directly on the brainstem to inhibit central sympathetic
outflow and exerts anti-inflammatory effects, thereby
reducing anesthetic-induced cerebral tissue injury, helping
maintain stable intracranial pressure, and lowering the risk
of POD [14-15]. Thus, increasing doses of
dexmedetomidine enhance o receptor-mediated effects,
strengthening analgesia and sedation without increasing
the risk of POD. In the present study, 0.40 pg/kg and 0.60
pg/kg dexmedetomidine combined with etomidate showed
similar effects. Given the principle of using the lowest
effective anesthetic concentration to maximize safety, 0.40
pg/kg is preferable.

In conclusion, dexmedetomidine at 0.40 pg/kg
combined with etomidate in laparoscopic myomectomy
helps maintain hemodynamic stability, attenuates stress
and inflammatory responses, improves postoperative sleep
quality, and carries a low risk of postoperative delirium.
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Dexmedetomidine combined with etomidate in anesthesia for

laparoscopic myomectomy
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Department of Anesthesiology , Xuancheng Central Hospital , Xuancheng , Anhut 242000, China
Corresponding author: LI Jian, E-mail: 18226697983@163.com
Abstract: Objective To investigate the pharmacodynamics of dexmedetomidine combined with etomidate in anesthesia
for laparoscopic myomectomy, as well as the changes in hemodynamics and inflammatory factors, and to explore its
clinical application value. Methods A total of 105 patients with uterine fibroids treated in Xuancheng Central Hospital
from August 2020 to July 2023 were selected and divided into a low-dose group, a medium-dose group, and a high-dose
group using a random number table method, with 35 patients in each group. The low-dose group received 0.20 pg/kg
dexmedetomidine combined with etomidate, the medium-dose group received 0.40 pg/kg dexmedetomidine combined

with etomidate, and the high-dose group received 0.60 pg/kg dexmedetomidine combined with etomidate. The mean
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arterial pressure (MAP) , central venous pressure (CVP), stress response indicators [serum norepinephrine (NE) ,
cortisol (Cor) |, and inflammatory factor indicators [C-reactive protein (CRP), tumor necrosis factor-o (TNF-a) ] were
compared among the three groups at different time points. Sleep quality [ Pittsburgh Sleep Quality Index (PSQI) ] and
the incidence of postoperative delirium (POD) were also compared among the three groups. Results Repeated measures
analysis of variance showed that the levels of MAP, CVP, NE, Cor, CRP, and TNF -« in the three groups had
statistically significant between-group effect, time effect, and between-group X time interaction effect (P<0.05). At 5
minutes after tracheal intubation (T1), 30 minutes after the start of surgery (T2), and at the end of surgery (T3), the
MAP in the low-dose group was significantly higher than that at 15 minutes before anesthesia induction (T0) and was
higher than that in the medium-dose group and high-dose group (P<0.05). At T2 and T3, the CVP in the low-dose group
was significantly lower than that at TO and T1, and was lower than that in the medium-dose group and high-dose group
(P<0.05). At T1, T2, and T3, the serum levels of NE, Cor, CRP, and TNF-a in the three groups were significantly
higher than those at TO, and the low-dose group had higher levels of the above indicators than the medium-dose group
and high-dose group (P<0.05). On postoperative day 1, the PSQI score in the three groups was significantly higher than
that before surgery, and the low-dose group had higher scores than the medium-dose group and high-dose group(P<0.05).
There was no statistically significant difference in the incidence of POD among the low-dose group, medium-dose group,
and high-dose group at postoperative day 3 and day 7 [postoperative day 3: 8.57%(3/35) vs 5.71%(2/35) vs 5.71%(2/35) ,
x’=0.306, P=0.858; postoperative day 7: 5.71% (2/35) vs 2.86% (1/35) vs 2.86% (1/35) , x*=0.520, P=0.771].
Conclusion The use of 0.40 pg/kg dexmedetomidine combined with etomidate in anesthesia for laparoscopic
myomectomy is beneficial for maintaining stable MAP and CVP, improving stress response, inhibiting inflammatory
response, and results in a better postoperative sleep quality and a lower risk of POD.

Keywords: Dexmedetomidine; Etomidate; Laparoscopic surgery; Uterine fibroids; Stress response; Inflammatory factors;

Postoperative delirium; Sleep quality
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