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Abstract: Objective To analyze the application value of aerosol inhalation of esketamine in patients undergoing thoracoscopic
radical resection of lung cancer, evaluate its effect on postoperative sore throat (POST), and provide a reference for the clinical
prevention and treatment of POST. Methods A total of 75 patients with non-small cell lung cancer (NSCLC) who underwent
elective thoracoscopic radical resection of lung cancer at Yueyang Hospital of Integrated Traditional Chinese and Western
Medicine, Shanghai University of Traditional Chinese Medicine from August 2022 to August 2024 were selected as the research
subjects. They were divided into two groups using a random number table method: the aerosol inhalation group (7=39) received
aerosol inhalation of 5 mL esketamine suspension  [1 mL esketamine injection (2 mL : 50 mg) + 4 mL normal saline] before
anesthesia induction, and the normal saline group (7=36) received aerosol inhalation of 5 mL normal saline before anesthesia
induction. The heart rate and mean arterial pressure (MAP) at different time points during peri - tracheal intubation [before
nebulization (TO) , before tracheal intubation (T1) , immediately after intubation (T2) , 5 min after intubation (T3) ] , as well as
blood glucose and blood lactate levels at TO, T1, and T2 were compared between the two groups. The incidence and duration
of POST within 24 h after surgery, the degree of throat pain [Visual Analogue Scale (VAS) ] , and the incidence of adverse
reactions during anesthesia induction were also compared between the two groups. Results At T2 and T3, heart rate and MAP
in the aerosol inhalation group were lower than those in the normal saline group (£<0.05). At T2, the level of blood lactate in
the aerosol inhalation group was lower than that in the normal saline group (£<0.05). There was no statistically significant
difference in blood glucose levels between the two groups at each time point (£>0.05). Compared with the normal saline group,
the aerosol inhalation group had a lower incidence of POST (15.38% vs 38.89%, ¥2=5.288, P= 0.021) , shorter duration of POST
[ (9.67+2.73) h vs(13.43+3.48) h, t=2.344, P=0.031] , and lower throat VAS score [ (2.83+0.75) points vs(4.64+1.69) points,
t=3.310, P=0.004] within 24 h after surgery (£<0.05) . During anesthesia induction, the total incidence of adverse reactions in
the nebulized inhalation group was lower than that in the normal saline group (7.69% vs 25.00%, x2=4.172, P=0.041). Conclusion
Aerosol inhalation of esketamine can alleviate the cardiovascular response during peri - tracheal intubation, improve tissue
perfusion, reduce the incidence of POST, and decrease adverse reactions during anesthesia induction in patients undergoing
thoracoscopic radical resection of lung cancer.
Keywords: Non-small cell lung cancer; Thoracoscopic radical resection of lung cancer; Anesthesia; Esketamine; Postoperative
sore throat

Thoracoscopic radical resection of lung cancer is the
preferred surgical approach for the treatment of non-small
cell lung cancer (NSCLC). Intraoperative double-lumen
endobronchial intubation allows one-lung isolation and
selective ventilation, providing a guarantee for
uncomplicated surgery [1]. Postoperative sore throat
(POST) is a common airway complication following
general anesthesia with tracheal intubation. It not only
aggravates postoperative discomfort, impairs oral intake
and sleep, but also prolongs hospital stay and hinders
postoperative recovery [2-3]. With the promotion of the
concept of comfortable medical care, POST has attracted
extensive attention from anesthesiologists. How to reduce
the incidence of POST and improve postoperative comfort
has become one of the urgent clinical problems to be
solved in the department of anesthesiology [4]. Previous
studies have confirmed that adjuvant topical anesthesia

during general anesthesia can reduce the risk of POST after
general anesthesia with tracheal intubation [5]. Esketamine
is an N-methyl-D-aspartate (NMDA) receptor antagonist
with anti-inflammatory and analgesic effects, which can
effectively alleviate airway irritation during the induction
and emergence phases of general anesthesia [6]. At present,
esketamine has become a commonly used sedative and
analgesic drug in the preanesthetic period. Studies have
shown that nebulized inhalation of esketamine acts directly
on the respiratory tract and lung tissue with minimal
impact on the systemic circulation. When used for
one-lung ventilation anesthesia in thoracoscopic surgery, it
significantly relieves airway irritation induced by general
anesthesia induction [7]. This study aimed to analyze the
application value of nebulized esketamine in patients
undergoing thoracoscopic radical resection of lung cancer
and to evaluate its effect on POST.
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1 Materials and Methods

1.1 General Data

A total of 75 patients with NSCLC scheduled for
elective thoracoscopic radical resection of lung cancer at
Yueyang Hospital of Integrated Traditional Chinese and
Western Medicine, Shanghai University of Traditional
Chinese Medicine, from August 2022 to August 2024 were
enrolled.

Inclusion criteria: (1) Met the diagnostic criteria for
NSCLC in the Diagnosis and Treatment Specifications for
Primary Lung Cancer (2018 Edition) [8] and confirmed by
histopathological examination; (2) Met the surgical
indications for thoracoscopic radical resection of lung
cancer; (3) Karnofsky Performance Status score > 80; (4)
American Society of Anesthesiologists (ASA) physical
status Grade I-II.

Exclusion criteria: (D) Cardiopulmonary
dysfunction intolerant to surgery; (2) Acute myocardial
infarction within 6 weeks preoperatively; (3) Complicated
with severe cerebrovascular disease or organic
neurological lesions; (4) Presence of thoracic adhesions; (5)
Complicated with systemic infectious diseases; (6)
Conversion to thoracotomy during surgery.

Patients were randomly divided into two groups using
a random number table: the nebulization group (n=39,
nebulized esketamine suspension before anesthesia
induction) and the saline group (n=36, nebulized normal
saline before anesthesia induction). This study was
approved by the Ethics Committee of Yueyang Hospital of
Integrated Traditional Chinese and Western Medicine,
Shanghai University of Traditional Chinese Medicine
(Approval No.: 022070015). There were no significant
differences in general data between the two groups (P >
0.05). See Table 1.

Tab.1 Comparison of general data between the two groups (¥=£s)

Saline group Nebulization y2/4/7Z P

Item

(n=36) group (n=39) Value Value
Gender [case(%)] 0.072  0.789
Male 22(61.11) 25(64.10)
Female 14(38.89) 14(35.90)
Age (years) 64974549 65414642 0316 0.753
BMI (kg/m?) 23274309  2441£237 1797 0.076
ASA Classification
Lcase(%o) 0704  0.481
Grade 1 12.78) 2(5.13)
Grade I 12(33.33) 15(38.46)
Grade 11T 23(63.89) 22(56.41)
Operation Time (min)  126.5629.51 121.18£30.12 078  0.438
Intraoperative Blood ) 01,1, 70 756041369 0864 0391
Loss (mL)
Onelung Ventilation 2 10,1510 108.95:1627 1.584  0.118
Time (min)
I“;“;;?Z';’s')' Completion ) 164 12234158 0471 0639
Extubation Time (s) 18.94+5.49 17.62+5.64 1.033  0.305

1.2 Anesthetic Methods

All patients received anesthesia and surgery
performed by the same senior medical team. Patients fasted
orally preoperatively. After entering the operating room,
peripheral venous access was established, and routine
monitoring included body temperature,
electrocardiography, peripheral oxygen saturation (SpO-),
heart rate (HR), mean arterial pressure (MAP), and
bispectral index (BIS). Patients were placed in the lateral
decubitus position with the healthy side down, and radial
artery cannulation was performed for continuous invasive
arterial blood pressure monitoring. Patients in the
nebulization group received nebulized inhalation of 5 mL
esketamine suspension [1 mL esketamine injection
(Jiangsu Hengrui Pharmaceuticals, Approval No.:
H20193336, 2 mL:50 mg) + 4 mL normal saline] 15 min
before anesthesia induction. Patients in the saline group
received nebulized inhalation of 5 mL normal saline 15
min before anesthesia induction. All patients received a
uniform anesthesia induction regimen: intravenous
dexmedetomidine (Chenxin Pharmaceuticals, H20130027)
0.5-0.8 pg/kg, cyclopropofol (Shenyang Haisco
Pharmaceuticals, H20200013) 0.5-0.6 mg/kg, rocuronium
(Zhejiang Xianju Pharmaceuticals, H20093186) 1 mg/kg,
and sufentanil (Yichang Renfu Pharmaceuticals,
H20054171) 0.5 pg/kg. Three minutes after administration,
double-lumen endobronchial intubation was performed,
and mechanical ventilation was initiated via a ventilator.
Intraoperative parameters were maintained as follows:
inspired oxygen concentration 100%, oxygen flow 2 L/min,
end-tidal partial pressure of carbon dioxide 35-40 mmHg,
respiratory rate 12-18 breaths/min, tidal volume 4-6 mL/kg.
Anesthesia was maintained using target-controlled
infusion of propofol (Beijing Fresenius Kabi
Pharmaceuticals, HJ20150655) and remifentanil (Yichang
Renfu Pharmaceuticals, H20030197), with target plasma
concentrations of 1-4 pg/mL and 3-5 ng/mL, respectively.
Rocuronium 0.4 mg/kg was administered intermittently.
Fluctuations in HR and systolic blood pressure were
maintained within 20% of baseline values, and BIS was
maintained at 40-60. At the end of surgery, a
patient-controlled intravenous analgesia (PCIA) pump was
connected. The analgesic formula consisted of sufentanil 1
pg/kg, dezocine (Yangtze River Pharmaceuticals,
H20080329) 10 mg, and metoclopramide (Shanghai
Hefeng Pharmaceuticals, H31021522) 20 mg in 100 mL
normal saline. The infusion rate was 2 mL/h, with a PCIA
bolus of 2 mL and a lockout interval of 15 min. Patients
were transferred to the postanesthesia care unit. After full
awakening and recovery of spontaneous respiration,
airway and oral secretions were cleared, the double-lumen
tube was removed, and patients were returned to the
general ward after stable vital signs.

1.3 Observation Indexes

1.3.1 Cardiovascular  Stress
Peri-intubation Period

HR and MAP were recorded before nebulization (TO0),
before tracheal intubation (T1), immediately after

intubation (T2), and 5 min after intubation (T3).

Response  During
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1.3.2 Arterial Blood Gas Parameters

Two milliliters of radial arterial blood were collected
at TO, T1, and T2 for blood gas analysis. Blood glucose
and blood lactate levels were recorded.

1.3.3 Postoperative Sore Throat

Patients were followed up postoperatively and
questioned about throat pain. The incidence and duration
of POST within 24 h after surgery were recorded. The
severity of throat pain was assessed using the Visual
Analogue Scale (VAS): 0=no pain, 1-3=mild pain
(tolerable, no sleep disturbance), 4-6=moderate pain (sleep
disturbance), >7=severe pain (severe sleep disturbance).

1.3.4 Adverse Reactions

Adverse events during anesthesia induction were
closely recorded, including choking cough, respiratory
depression, chest wall rigidity, hypotension, and injection
pain.

1.4 Statistical Analysis

Data were analyzed using SPSS 24.0 software.
Normally distributed continuous data (confirmed by

Shapiro-Wilk test) were expressed as X+s. Between-group
comparisons were performed using independent-samples
t-test, and comparisons at multiple time points used
repeated-measures analysis of variance with LSD-¢ test for
post hoc analysis. Categorical data were expressed as cases
(%) and analyzed using the x> test. Ordinal data were
analyzed using the rank-sum test. P<0.05 was considered
statistically significant.

2 Results

2.1 Cardiovascular Responses

At T2 and T3, HR and MAP in the nebulization group
were significantly lower than those in the saline group
(P<0.05). See Table 2.

2.2 Blood Glucose and Lactate Levels

At T2, blood lactate level in the nebulization group
was lower than that in the saline group (P<0.05). There
were no significant differences in blood glucose levels
between the two groups at any time point (P>0.05). See
Table 3.

Tab.2 Comparison of heart rate and MAP during tracheal intubation between the two groups (¥+s)

Heart Rate (beats/min) MAP (mmHg)
Group n
To T, T, T; To T, T, T;
Saline group 36 74.36+8.09 66.36+4.44 78.36+3.26 75.314£3.62 89.89+5.50  82.42+7.56 92.64+3.38 85.2546.58
Nebulization group 39 73.64+7.68 64.90+3.16 72.95+4.212 71.31+4.162 89.10+£7.42  80.59+5.14 86.31+£5.81*  81.69+5.172
F value Fgl‘oup=11-203, Fiime=88.867, Finteraction=.345 Fgl‘oup=16~283, Fiime=39.245, Finteraction=3.397
P value Pgroup=0-001, Piime<<0.001, Pinteraction=0.008 Pgroup<0-001, Piime<<0.001, Pinteraction=0.022

Note: Compared with the saline group at the same time point, 2P<0.05.

Tab.3 Comparison of blood glucose and blood lactate levels between the two groups (¥=£s)

Blood Glucose (mmol/L) Blood Lactate (mmol/L)
Group n
To T, T, To T T,
Saline group 36 5.14+0.61 5.30+0.71 5.88+0.69 1.274£0.26 1.30+0.22 1.36+0.25
Nebulization group 89 5.15+0.56 5.45+0.59 6.09+0.74 1.2240.23 1.21£0.20 1.2240.16*
F value Fgroup =1.746, Fiine=34.804, Fineraction=0.525 Fgmup =7.156, Fiime=1.141, Finteraction=1.128
P value Pgmup:0.190, Piine<<0.001, Piyeraction=0.590 Pgroup=0-009= Piime=0.318, Pinteraction=0.322

Note: Compared with the saline group at the same time point, 2P<0.05.
2.3 Postoperative Sore Throat

Within 24 h postoperatively, POST occurred in 6
patients (15.38%) in the nebulization group and 14 patients
(38.89%) in the saline group (y*=5.288, P=0.021). The
nebulization group had shorter POST duration and lower
throat VAS scores than the saline group (P<0.05). See
Table 4.

Tab.4 Comparison of the duration of POST and pain degree
between the two groups (X+s)

Group n POST Duration (h) POST Duration
Saline group 142 13.43+£3.48 4.64+1.69
Nebulization group 6° 9.67+2.73 2.83+0.75

t value 2.344 3310

P value 0.031 0.004

Note: 2indicates the number of cases with POST.

2.4 Adverse Reactions During Anesthesia
Induction

The total incidence of adverse reactions during
anesthesia induction was 7.69% (3/39) in the nebulization
group, lower than 25.00% (9/36) in the saline group. See
Table 5. Brief choking cough in both groups resolved after
clearing foreign bodies and adjusting infusion speed.
Respiratory depression was relieved by mask-assisted
ventilation. Chest wall rigidity improved after adjusting
infusion rate or administering muscle relaxants.
Hypotension was treated with ephedrine. Injection pain
was relieved by slowing administration or fentanyl after
loss of consciousness

Tab.5 The occurrence of adverse reactions during anesthesia induction [case (%)]

Group n Choking Cough  Respiratory Depression  Chest Wall Rigidity = Hypotension  Injection Pain Total
Saline Group 36 2(5.56) 1(2.78) 1(2.78) 2(5.56) 3(8.33) 9(25.00)
Nebulization Group 39 1(2.56) 0 0 1(2.56) 1(2.56) 3(7.69)
2* Value 4.172
P Value 0.041
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3 Discussion

Double-lumen endotracheal tubes have a larger outer
diameter and harder texture. Tracheal intubation and
intraoperative fiberoptic bronchoscopic positioning may
compress tracheal mucosa and pharyngolaryngeal tissue,
inducing inflammatory mediator release and mucosal
injury, leading to POST [9-10]. A study on POST after
general anesthesia with double-lumen intubation reported
that the incidence of POST reached 68.22% at 1 h
postoperatively and increased to 76.74% at 24 h
postoperatively [11]. POST is one of the main causes of
postoperative  discomfort in patients undergoing
thoracoscopic radical lung cancer surgery. Preventing
POST is of great significance for improving anesthetic
comfort and promoting postoperative recovery. Current
preventive strategies for POST include pharmacologic and
physical methods. Esketamine, the dextrorotatory isomer
of ketamine, inhibits inflammatory responses and central
nociceptive sensitization and is widely used clinically as
an analgesic [ 12]. However, whether nebulized esketamine
reduces POST in patients undergoing general anesthesia
with tracheal intubation remains to be confirmed.
Esketamine can be  administered intranasally,
intravenously, or via  nebulization.  Intranasal
administration is mainly used for depression, and
intravenous injection for perioperative analgesia, but may
prolong sedation. Nebulization targets the respiratory tract
and lungs, allowing uniform drug distribution in the oral
cavity, glottis, and airway [7,12]. Therefore, this study
used nebulized esketamine before anesthesia induction to
investigate its effect on POST in patients undergoing
thoracoscopic radical lung cancer surgery. Our results
showed that HR and MAP at T2 and T3 were lower in the
nebulization group than in the saline group, indicating that
nebulized esketamine before induction attenuates
cardiovascular responses to tracheal intubation, likely by
inhibiting sympathetic activation and maintaining
hemodynamic stability [13]. Chen et al. [14] also found
that esketamine reduces fluctuations in HR and MAP and
stabilizes hemodynamics during intubation in laparoscopic
surgery.

Blood glucose reflects metabolic status and stress
level, while blood lactate indicates organ perfusion and
anaerobic metabolism. Monitoring both is valuable for
evaluating tissue perfusion and cellular oxygenation under
stress [15]. In this study, blood lactate at T2 was lower in
the nebulization group, with no between-group difference
in blood glucose, suggesting that esketamine improves
organ perfusion and reduces anaerobic metabolism without
inducing stress-related metabolic disturbance. This may be
related to the inhibition of nuclear factor-xB signaling and

subsequent alleviation of inflammation and improvement
of microperfusion [16]. Stimuli from intubation and
incision peak within 1-2 min [17], resulting in
non-significant changes in blood glucose within the
sampling interval.

Compared with the saline group, the nebulization
group had a lower incidence, shorter duration, and lower
VAS score of POST within 24 h postoperatively,
demonstrating that nebulized esketamine prevents POST,
shortens pain duration, and reduces pain intensity.
Esketamine non-competitively binds to the phencyclidine
site of the NMDA receptor to prevent central nociceptive
sensitization, inhibits monoamine neurotransmitters, acts
on nitric oxide synthase, activates descending pain
inhibitory pathways, and reduces inflammatory mediator
release, thereby exerting analgesic effects [18-19]. Liang
et al. [20] reported that esketamine reduced POST from
47.1% to 12.9% in patients with double-lumen intubation
without obvious adverse reactions. In our study, the
nebulization group had alower incidence of choking cough
and respiratory depression, indicating that nebulized
esketamine reduces adverse events during induction.
Increased vagal tone induced by intravenous opioids
contributes to bronchoconstriction and coughing [21].
Esketamine relaxes bronchial smooth muscle and inhibits
the medullary cough center, thus reducing coughing [22].
Its sympathomimetic property and lack of significant
respiratory depression counterbalance propofol-related
respiratory and circulatory depression, lowering the risk of
respiratory depression [23]. Furthermore, nebulization
allows direct deposition in the airway, enhancing local
analgesic and antitussive effects [7].

Nebulized inhalation of esketamine before anesthesia
induction in patients undergoing thoracoscopic radical
resection of lung cancer attenuates cardiovascular
responses to tracheal intubation, improves tissue perfusion,
reduces the incidence of POST, and lowers the rate of
adverse reactions during anesthesia induction.
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Effect of aerosol inhalation of esketamine on postoperative sore throat in patients

undergoing thoracoscopic radical resection of lung cancer
YAN Zhaoxia, LOU Yi, YOU Wenjing
Department of Anesthesiology , Yueyang Hospital of Integrated Traditional Chinese and Western Medicine ,
Shanghai University of Traditional Chinese Medicine , Shanghai 200437, China
Corresponding author: YAN Zhaoxia, E-mail: yanzhaoxia521@]26.com
Abstract: Objective To analyze the application value of aerosol inhalation of esketamine in patients undergoing
thoracoscopic radical resection of lung cancer, evaluate its effect on postoperative sore throat (POST) , and provide a
reference for the clinical prevention and treatment of POST. Methods A total of 75 patients with non-small cell lung
cancer (NSCLC) who underwent elective thoracoscopic radical resection of lung cancer at Yueyang Hospital of
Integrated Traditional Chinese and Western Medicine, Shanghai University of Traditional Chinese Medicine from
August 2022 to August 2024 were selected as the research subjects. They were divided into two groups using a random
number table method : the aerosol inhalation group (n=39) received aerosol inhalation of 5 mL esketamine suspension
[ 1 mL esketamine injection (2 mL: 50 mg)+ 4 mL, normal saline | before anesthesia induction, and the normal saline

group (n=36) received aerosol inhalation of 5 mL normal saline before anesthesia induction. The heart rate and mean
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arterial pressure (MAP) at different time points during peri- tracheal intubation [before nebulization (T,) , before
tracheal intubation (T,), immediately after intubation (T>), 5 min after intubation (T;) |, as well as blood glucose and
blood lactate levels at To, Ty, and T, were compared between the two groups. The incidence and duration of POST within
24 h after surgery, the degree of throat pain [ Visual Analogue Scale (VAS) ], and the incidence of adverse reactions
during anesthesia induction were also compared between the two groups. Results At T, and Ts, heart rate and MAP in
the aerosol inhalation group were lower than those in the normal saline group (P<0.05). At Tz, the level of blood lactate
in the aerosol inhalation group was lower than that in the normal saline group (P<0.05). There was no statistically
significant difference in blood glucose levels between the two groups at each time point (>0.05). Compared with the
normal saline group, the aerosol inhalation group had a lower incidence of POST (15.38% vs 38.89% , x’=5.288, P=
0.021), shorter duration of POST [ (9.67+2.73)h vs (13.43+3.48)h, 1=2.344,P=0.031],

[ (2.83+0.75) points vs (4.64+1.69) points, (=3.310, P=0.004 ] within 24 h after surgery (P<0.05). During anesthesia

and lower throat VAS score

induction, the total incidence of adverse reactions in the nebulized inhalation group was lower than that in the normal
saline group (7.69% vs 25.00% , x’=4.172, P=0.041). Conclusion Aerosol inhalation of esketamine can alleviate
the cardiovascular response during peri - tracheal intubation, improve tissue perfusion, reduce the incidence of
POST, and decrease adverse reactions during anesthesia induction in patients undergoing thoracoscopic radical
resection of lung cancer.

Keywords: Non-small cell lung cancer; Thoracoscopic radical resection of lung cancer; Anesthesia; Esketamine;

Postoperative sore throat

I f i i g AR I A S ARG 7 A /N 20 i i
(non-small cell lung cancer, NSCLC) [ B AR =L, A
SR WU S48 4 7 T 5 0L Bt B 5 5 R 5 vk
R TARMFNITT A OB AR5 MR (post-
operative sore throat, POST ) J& S 4 #fi & 4= & MR AR
Je i UL AE O R, A S I R R R A i
B, S R G AR 0 2 AT BE IS AN T AR
HOARJE R B AT AL BT B R T,
POST 52 S| JBR [ B2 I (1) 32 S , el [ A1k POST %
A R TE R OR T A B, R B BORR A i
T RO I PRI 8z — . BEAEBFSEAESE , 4 B JFR
Vi S0 ] 4l B 17 FH 2 TR BRI, A BRI U 8 4 SRR
M) POST A9 & AR AR o 3E ) SR IR J T N- -
D- KA R ( N-methyl-D-aspartate , NMDA ) ZRIEST
) FEHTR VBRI, BEA RO 4 BRI
S K A 8 S R L, 3R] SRR R
TR0y FL BRI 400 o ) ) AL R 245 ), AT ISR R
WY, S ) Uk B 55 A WA T R T R I il
L, XPALAAE R FR G52 W 52 00, T T 1 s 58 R
P S SRR , BE I G A A B RS 35 | R
ERIELT o AT BT 3R] AU R 55 AL A TE
e s 5 it AR YA AR R e B IO P A L, TP A R A
% POST (51

1 ARS5HE

11— 2EE20224E 8 H E 202448 H i
P 245 R i T s B v o S 4 I e B A T e s

AR AR 1 NSCLC 838 75 BIVE BSR4 A
PR s (1) 28l RAS A 75 5 R VR 1297 KL
(2018 45 7 ) )"*' rft NSCLC i2 Wb o, H. 4841 215 H
PR ; (2) 756 W SR AR A R T ARIEIE ;
(3) Karnofsky TNHEARATT3>80 435 (4) 32 B PR 2=
i< (American Society of Anesthesiologists, ASA) 7>
K1~ MG HEBRARME: (1) Ol I REAN T 322 TR
(2) ARHT 6 J& N & A 2O IUESE ; (3) & JF ™ H il
ML P2 RGEA BTN E 5 (4) TATEM A% ;
(5) BIF B BRYANERR ; (6) RrbH N TFI TR,
K BEALVEC R B 7 AL AR A (n=
39, BRI S 1T 55 T W A SE ) AU i VR S ) RN A
PEER KA (n=36, R B 75 1T 25 AL A A BEER 7K ) o
ARWEFE L b rh B 25 R W m I B b Y B 4 A B
Be 1 B 22 b1 22 A% AL fE (415 £ 022070015) o P
B — O B 22 5 RG22 1 L (P>0.05) .
W1,
1.2 kBT FrA BEY A — 2 s AR S
TR S TR . BEARHTHE MAS A, AR i
ST A K GE A DU AR o F T A i AR
T 1 £ (saturation of peripheral oxygen, SpO,) i[> % |
)8 ik (mean arterial pressure, MAP) | fi5 H, U3
B4 (bispectral index, BIS) ; S & B M , A48 8h
ok ], RSk WA RSk . 55 AR A ZH TR
P35 S BT 15 min 25 (6 A 5 mL S w) S0 R TR Bl
[ A G T A S R YT e 2 2 0 Y
H20193336, Hi#% 2 mL:50 mg) 1 mL+4E B K 4 mL],



FrE G RIFGT 2026 4F 3 H %55 39 %55 3]  Chin J Clin Res, March 2026, Vol.39 , No.3 - 373 -

A FEER K ZH F RIS ST 15 min 546 A S mL A= 3
oK. WA BE Y2 S — RISE T 7 3 - ik
AT AR E (R FR 25, B 254E57 H20130027)0.5~
0.8 wgrkg. F Ty (0 PH W S8 RE 6 245, [ 24 = .
H20200013)0.5~0.6 mg/kg & FEJRE CAF T A3 il 24
[ 245 5 H20093186) 1 mg/kg &7 25 KJE CH. B A&
251, [ 25 17 H20054171)0.5 pg/kg, 45245 3 min J
T3 WU SR A LA T HLGE <o AR
HEFFW AR 100% , %803 & 2 Limin, PESUR 4
ARtk 7 35~40 mmHg, FFI A5 12~18 YR /min, # <,
i 4~6 ml/kg; >R FH s e A X Rt v A 9 (
SR AR R R EE 2, [E 245 #ES H)20150655) i 5
KIe(HENFRL, FE251E H20030197) 4ERFFRRT
AR5 DY I3 SO 1~4 we/mLL Fi 25 A JE ML HE
W 3~5 ng/mL, [T IR 59 2 R V844 0.4 me/kg, 4
R B0 R AR D B S AN i SR EL 1 20%,
BIS{HAEHF T 40~60, ARHEERE B AR IKEURE,
BURTT22:100 mLAFER K IMAST SR | pe/kg LA
V(T EZ54ET H20080329) 10 mg ., H 42 &
e (AR 24, B 25 4E5- H31021522)20 mg; #
P SR R 2 mI/h, R P i LR B
2 mL, BUE I A] 15 min, A58 B E 7 AR AL
FLRFRE AR . A EMFR IR E G ERRR
T RIS 9 A R BR AU S 4, A A
FRUE 2 (013550 95 57 o

1.3 LRI AR

1.3.1 BRSO MER RN 25iER%E
AT (To) EIRE T (T SN2 (T.) JhE 5
5 min(Ts) £ B [A] SR E 038 MAP K-,

132 ki <HEds 4000 F To Ty To B[] 450K
LERE B KM 2 mL, 77 80 Bk Il <4 B, 30 S8 0B | il
FLER K.

1.3.3  POST RAEMEN  ARJ5 bt 3, 18R] AR g5
PIRIRAZ LSRRG 24 h N POST % 4= % POST F54:
B SR FH A 58 B80T 43 125 (Visual Analogue Scale,
VAS) DA M e 505 A 5, RSB oA - 0 43 TG
1~3 43 52 BE PR (W] 252, AN i BRI ) , 4~6 47
g v R R BRI ) , =7 43 0 1 B (" Ji 5%
Wi B )

134 RER %0 5% 835 RIS 5 10 ) i
% PR ) P B iR AR LS | S A5 RS b
1R A L

14 itk R SPSS 24.0 i AF 4 M Bcdi
T3 5ERF28 Shapiro- Wilk A5 56 52 1E 4340, >R H x5

T, P IB) EL AT A ST REAS ¢ K 3K, Z2 ) (] 1 b A
SR FHE 2 0 R T 25 40 BT B R LB T LSD -t
g o TR ABI (% ) Fm AT KL 58, S5 B k)
FHRAGLS . P<0.05 W2ERA G5 X,

2 &% B

21 BAFHEHC TR B T, T:H,5%k
W A ZH 0 R MAP 7K 7 B8 F AR B R 7K 4 (P<
0.05), W2,

22 Ak LB RE T.HF, AL A4 I
FLRR KA T AR BEER K 2H (P<0.05) 5 9 2H AN [ i ]
S ACE Fe g 22 5 RS 44 32 L (P>0.05) . UL
3.

23 POSTR AW sLri ARJF24 h N, WAL
6 1l H2 % &k A POST, A= 3 46 UK 2H 14 01 /2 % & 4=
POST; Z Ak A 41 POST &A= % 15.38% , ik T4
£h K 20 1) 38.89% (x*=5.288, P=0.021) , ZE AL A4
POST HFEEI [R]85 T AE HER K 4, WSS VAS PE/MIK
TP K4 (P<0.05), W34,

24 REGEFFHIEARREEREEZAEL RS S
1], 25 AL A 20 SN RO & A 5 7.69% (3/39)
I F A HER K 2 19 25.009% (9/36) . WL 5, PH4L R
B R M ) B E RS A A, 2 B 1 N
Yy JEEE 25 25 B S R R 5 R AR 4R T T
SRl ) P UG i R O S i 85 5 M R i AR 2R A R
U5 20 R B T WL IR A 5t 24 J5 2 i 5 AVl e 2B 5 T
DIRR B BRATT 5 1 S FR s 2 VR A 2 2 ol T
PUHKIG T LAF K JE G

R PLALRHE—BORILE (xss)

Tab.1 Comparison of general data between the two groups (s )

TiH %ﬁ‘z;ﬁgﬂ gﬁz;\fﬂ Xz P
PRI 1(%) ] 0.072 0.789
E] 22(61.11) 25(64.10)
e 14(38.89) 14(35..90)
R (2) 64.97+5.49 65.41+6.42 0316 0.753
BRFRFER (kg/m®)  23.27£3.09 2441237 1797 0.076
ASA G4 [ H1(%) ] 0.704 0.481
1% 1(2.78) 2(5.13)
4% 12(33.33) 15(38.46)
I3 23(63.89) 22(56.41)
FARBF ] (min) 126.56+29.51  121.18+30.12  0.780 0.438
AR I (mL) 72831420  75.62+13.69 0.864 0.391
BAGEAA A (min) - 103.19+15.10  108.95+16.27  1.584 0.118
A5 8 WU E] (s) 12.06+1.64 12.23£1.58 0471 0.639
AW (s) 18.94+5.49 17.62+5.64  1.033 0.305
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FR2 AEHERERHEWLR MAP . (3+s)

Tab.2 Comparison of heart rate and MAP during tracheal intubation between the two groups —(x+s)

o o DFR (K /min) MAP(mmHg)

Ty T: T, Ts To T: T, Ts
AEFRER KA 36 74.36+8.09 66.36+4.44 78.36+3.26 75.31£3.62 89.89+5.50 82.42+7.56 92.64+3.38 85.25+6.58
AL A 39 73.64+7.68 64.90+3.16 72.95+4.21"  71.31%4.16" 89.10+7.42 80.59+5.14 86.31£5.81"  81.69+5.17*
FIH F4m=11.203, F 47=88.867 , F 5=5.345 F45=16.283, F41w=39.245, F »:+x=3.397
P{H P 4w=0.001, P1w<0.001, P x=0.008 P 4w<0.001, P#x<0.001, P »+=0.022

- B[R] AR B K A g, P<0.05,

®3 PALEE R TR AL (ess)

Tab.3 Comparison of blood glucose and blood lactate levels between the two groups — (xs)

13 ke 1A (mmol/L) 1 FLFER (mmol/L)

Ty T, T, Ty T, T,
AR KA 36 5.14+0.61 5.30+0.71 5.88+0.69 1.2740.26 1.30£0.22 1.36x0.25
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P P 55=0.190, P 143<0.001 , P ;:+=0.590 P 44=0.009, P 143=0.318 , P :5=0.322
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Tab.4 Comparison of the duration of POST and pain degree

between the two groups  (x+s)
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AL A 6' 9.67+2.73 2.83+0.75
fE 2.344 3.310
P1H 0.031 0.004
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Tab.5 The occurrence of adverse reactions during anesthesia
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