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Abstract: Objective To investigate the effects of droperidol combined with twice the 95% effective dose (EDss) of rocuronium
(0.6 mg/kg) on electromyography (EMG), intraoperative nerve monitoring (IONM), and vital sign indicators in patients during
thyroid surgery. Methods A total of 100 patients undergoing scheduled thyroid surgery at Zhangjiagang First People's Hospital
between January 2023 and December 2024 were selected as the study subjects. According to the random number table
method, the patients were divided into a control group and a combination group, with 50 patients in each group. The control
group received rocuronium (0.6 mg/kg), while the combination group received rocuronium (0.6 mg/kg) plus droperidol (2 mg).
The tracheal intubation conditions (Cooper's score), IONM signals, vital sign indicators, EMG amplitude and neural monitoring
situation, surgeon satisfaction, respiratory complications, and antagonism were compared between the two groups. Results
The Cooper's score of the patients in the combination group was higher than that in the control group (8.95 + 0.95 1155.32 +
0.54, t=23.489, P<0.01). Compared with the control group, the combination group exhibited higher maximum [(758.90+8.59)
uV vs (442.53+9.60) vV, =173.658, A<0.01] and minimum [(544.06 + 4.51) uV s (394.64 + 4.59) pV, =164.191, P<0.01]
amplitude values in IONM signals. In comparison with the control group, the combination group had lower propofol
maintenance dosage, remifentanil maintenance dosage, proportion of cases with delayed recurrent laryngeal nerve detection,
and waiting time required for delayed detection cases, with the differences being statistically significant (£<0.05). At 60, 90, and
120 minutes, the EMG amplitude gradually increased in both groups, and the EMG amplitude of the combination group at
each time point was lower than that of the control group (£<0.05). Compared with the control group after intubation, the
combination group showed lower heart rate and blood pressure levels (P<0.05). Before and after anesthesia induction, there
was no statistically significant differences in end-tidal carbon dioxide partial pressure (P«CO.), peak airway pressure, or
saturation of peripheral oxygen (SpO.) levels between the two groups (£>0.05). There was no statistically significant difference
between the two groups in the incidence of intraoperative body movement, respiratory complications, or antagonism (#>0.05).
And there was no statistically significant difference in surgeon satisfaction between the two groups (#£>0.05). Conclusion The
combination of droperidol with twice the EDss of rocuronium can effectively improve the accuracy of IONM in thyroid surgery
and help maintain the stability of vital sign indicators of patients.
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Thyroid surgery is the most common surgical
procedure for the treatment of thyroid tumors,
hyperthyroidism, simple goiter and other diseases.
Patients may develop various complications after surgery,
among which recurrent laryngeal nerve injury is a
relatively serious complication that seriously affects
patients' quality of life. Unilateral recurrent laryngeal
nerve injury may lead to hoarseness, while bilateral
recurrent laryngeal nerve injury may cause symptoms
such as dyspnea and endanger patients' lives [1]. In recent
years, intraoperative nerve monitoring (IONM)
technology can accurately locate the recurrent laryngeal
nerve, thereby preventing nerve injury caused by
excessive dissection during surgery [2]. To prevent
laryngeal injury, it is necessary to find a suitable site for
intubation, which requires rational use of drugs during
anesthesia induction, and IONM also imposes high
requirements on anesthesia. Muscle relaxants are key

factors in the IONM process. Rocuronium bromide at 2
times the 95% effective dose (EDos) (0.6 mg/kg) not only
has a fast onset and minor cardiovascular side effects, but
also prolongs the maintenance time of clinical muscle
relaxation [3]. Monitoring the concentration of
rocuronium bromide is also particularly important for
evaluating the muscle relaxation effect in clinical
anesthesia [3-4]. Reducing respiratory depression, stress
response during extubation and the incidence of
complications has a good effect on postoperative
analgesia, and droperidol is widely used in clinical
practice at present [5]. At present, there are few clinical
studies on the effect of droperidol combined with 2 times
EDys rocuronium bromide on IONM in thyroid surgery.
Therefore, this study aims to analyze the effect of
droperidol combined with 2 times EDos rocuronium
bromide on IONM during thyroid surgery.
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1 Materials and Methods
1.1 General Information

The study subjects were patients who underwent
thyroid surgery admitted to Zhangjiagang First People's
Hospital from January 2023 to December 2024. A total of
100 patients were enrolled, and they were divided into the
control group (50 cases) and the combination group (50
cases) using the random number table method.

Inclusion criteria: (1) Aged 18 to 65 years old, with
stable vital signs, normal cognitive function, and normal
functions of the heart, liver, kidney and other organs; (2)
All patients were confirmed by imaging examinations; (3)
American  Society of  Anesthesiologists (ASA)
classification grade I to III [6]; (4) No other analgesic
measures or analgesic drugs were used in the past 3
months; (5) Meeting the indications for thyroid surgery;
(6) Patients and their families were informed and signed
the informed consent form.

Exclusion criteria: (1) History of hyperthyroidism
or thyroid surgery; (2) Complicated with severe heart
disease, hepatic or renal insufficiency; (3) Complicated
with asthma, neuromuscular diseases, or endocrine
diseases; (4) History of allergy to local anesthetics; (5)
No complete behavioral capacity, or complicated with
mental illness; (6) Predictable intraoperative airway
dyspnea, or patients with morbid obesity; (7)
Contraindications to the drugs used in the study.

Dropout and exclusion criteria: (1) Drug allergy or
other serious adverse reactions occurred during the
treatment process; (2) Incomplete data during the trial,
which affects the judgment of efficacy and safety; (3)
Voluntarily requested to withdraw from this clinical trial
for personal reasons. There was no statistically significant
difference in general data between the two groups of
patients (P > 0.05), as shown in Table 1. This study was
approved by the Medical Ethics Committee of
Zhangjiagang First People's Hospital (No.: KYLX-007).

Tab.1 Comparison of general data between two groups (n=50)

Surgical method

Group Age (years, X £5) Gender (male/female, case) Body mass (kg, X %) (total thyroidectomy/subtotal thyroidectomy, case)
Control group 42.33+9.65 18/32 65.38+6.75 15/35
Combination group 45.50+10.77 21/29 67.68+7.60 12/38
t/x* value 1.550 0.378 1.600 0.457
P value 0.124 0.539 0.113 0.499

1.2 Research Methods

After entering the operating room, peripheral venous
access was established, and basic vital signs [peripheral
oxygen saturation (SpO;), respiration, blood pressure,
electrocardiogram, and heart rate], as well as partial
pressure of end-tidal carbon dioxide (PgrCO») and airway
pressure before and after anesthesia induction were
monitored, and mask oxygen inhalation (6 L/min) was
administered. Anesthesia induction: Sufentanil (Yichang
Humanwell Pharmaceutical, National Medical Product
Administration Approval No. H20054171, 1 mL : 50 pg)
0.5 pg/kg and propofol (Xi'an Libang Pharmaceutical,
National Medical Product Administration Approval No.
H19990282, 20 mL : 0.2 g) 2 mg/kg were sequentially
injected intravenously. After the disappearance of eyelid
reflex and muscle relaxation, tracheal intubation was
performed. Respiratory parameters were set as follows:
tidal volume 6-8 mL/kg, respiratory rate 11-14
breaths/min; the depth of anesthesia was maintained at
bispectral index (BIS) 40-60. Intraoperative anesthesia
maintenance:  remifentanil  (Yichang  Humanwell
Pharmaceutical, National Medical Product Administration
Approval No. H20030197) 0.5 pg/(kg-min) and propofol
0.10-0.15 mg/(kg'min) were continuously infused
intravenously. BIS, SpO,, heart rate, electromyogram
(EMG), IONM and blood pressure were continuously
monitored. During the operation, BIS was maintained at
40-60, SpO, was maintained above 95%, and blood
pressure fluctuation did not exceed 30% of the baseline
blood pressure. If the full dose of analgesic measures had
been administered, and the patient's heart rate fluctuation

amplitude and blood pressure value still exceeded 30% of
the baseline value, corresponding vasoactive drugs should
be administered. When the heart rate was > 100 beats/min,
esmolol (Qilu Pharmaceutical, National Medical Product
Administration Approval No. H20066758, 2 mL : 0.2 g)
10 mg was injected intravenously. When the heart rate was
< 60 Dbeats/min, atropine (Shanghai Hefeng
Pharmaceutical, National Medical Product Administration
Approval No. H31021172, 1 mL : 0.5 mg) 0.3 mg was
injected intravenously. Control group: Patients were
administered 2 times EDos rocuronium bromide
(Guangdong Xinghao Pharmaceutical, National Medical
Product Administration Approval No. H20103495, 5
mL 50 mg) (0.6 mgkg). Combination group:
Rocuronium bromide + droperidol (Shanghai Xudong
Haipu Pharmaceutical, National Medical Product
Administration Approval No. H31020895, 2 mL 5 mg)
were administered. The dose of rocuronium bromide was
the same as that in the control group, and droperidol
injection 2 mg diluted with 0.9% sodium chloride was
slowly injected during intraoperative intubation.

1.3 Observation Indicators

1.3.1 Tracheal Intubation Condition Score

Tracheal intubation was performed by experienced
anesthesiologists. Changes in heart rate and blood
pressure of patients during intubation were recorded, and
Cooper's score was used to evaluate tracheal intubation
conditions: 0 point indicates closed glottis, coughing
during intubation, and impossible laryngoscopy; 1 point



oF W 05 G af %

Chin J Clin Res, March 2026, Vol.39, No.3

indicates mild coughing during intubation, approximated
glottis, and difficult laryngoscopy; 2 points indicates
mobile glottis, mild diaphragmatic movement during
intubation, and acceptable laryngoscopy; 3 points
indicates no response during intubation, open glottis, and
easy laryngoscopy. Higher scores indicate better
conditions. The intubation condition is graded as poor
(0-2 points), fair (3-5 points), good (6-7 points), and
excellent (8-9 points) [7].

1.3.2 Vital Sign Monitoring

Changes in blood pressure and heart rate of the two
groups of patients 90 s after drug administration and 90 s
after intubation were observed and recorded [8]. PerCO»,
peak airway pressure, and SpO, before and after
anesthesia induction were recorded.

1.3.3 EMG Level Measurement

During thyroid surgery, the threshold for inducing
EMG amplitude was set at 100 pV to obtain stable sound
prompts and biphasic EMG, with the current set at 2 mA.
A disposable nerve stimulation probe (Medtronic Xomed,
USA) was used to stimulate and induce neuromuscular
potentials, and potentials exceeding the set threshold were
regarded as valid myoelectric signals. The intraoperative
EMG amplitude levels of the two groups were observed
and recorded. The recording time ranged from 30 to 120
min after intravenous injection of 2 times EDos
rocuronium bromide (0.6 mg/kg), and changes in EMG
amplitude were recorded every 10 min. The EMG
amplitude levels at 60, 90, and 120 min (i.e., EMG60,
EMG90, EMG120) of the two groups were analyzed.

1.3.4 Dosage of Sedative and Analgesic Drugs for
Maintenance

The dosages of sedative and analgesic drugs
(sufentanil and propofol) used at the beginning of the
surgery were recorded.

1.3.5IONM

After intubation with an IONM-specific tracheal
tube (Shanghai Better Medical Instruments, 8G), the
central part of the blue area was precisely positioned at
the vocal cord level. Different sizes of nerve monitoring
tracheal tubes were selected according to the patient's
gender (6 mm for females, 7 mm for males). The
reference electrode was inserted into the scapular muscle,
and connected sequentially to the nerve monitor
(NIM-Response 3.0, Medtronic Xomed, USA). Surgery
was initiated and nerve function was monitored, including
the number of cases with delayed detection of recurrent
laryngeal nerve (judged by the same group of surgeons
within 40 min after administration of muscle relaxants),
waiting time (the time required from 40 min after
administration to the re-detection of recurrent laryngeal
nerve), and the number of cases with intraoperative body
movement. The maximum and minimum values of
intraoperative IONM amplitude were recorded and
analyzed.

1.3.6 Surgeon Satisfaction, Respiratory Complications,
and Antagonism Status

The two groups were recorded for surgeon
satisfaction with anesthesia (mild swallowing during
surgery requiring deepening of anesthesia), respiratory
complications (laryngospasm, choking, glossoptosis), and
antagonism status (administration of muscle relaxant
antagonists).

1.4 Statistical Methods

Data were processed using SPSS 26.0 software.
Measurement data conforming to normal distribution
were described as x +s independent samples t-test was
used for comparison between the two groups, paired
samples t-test was used for intra-group comparison,
repeated measures analysis of variance (ANOVA) was
used for multi-time point comparison, and LSD-¢ test was
used for pairwise comparison. Count data were expressed
as case (%), and y? test or corrected y? test was used for
comparison between the two groups. A P value < 0.05
was considered statistically significant.

2 Results

2.1 Comparison of Intraoperative Indicators
Between the Two Groups

Compared with the control group, the Cooper's score,
the maximum amplitude and minimum amplitude of
IONM signals in the combination group were higher, (P <
0.05), as shown in Table 2.

2.2 Comparison of EMG Amplitude Levels Between
the Two Groups

The EMG amplitudes of both groups increased
gradually at 60, 90 and 120 min; the EMGgo, EMGog and
EMGiy in the combination group were lower than those
in the control group, (P < 0.05), as shown in Table 3.

2.3 Comparison of Heart Rate and Blood Pressure

Between the Two Groups Before and After Treatment
Compared with the control group, the heart rate and

blood pressure of the combination group after intubation

were significantly lower (P < 0.05), as shown in Table 4.

Tab.2 Comparison of intraoperative indicators between two

groups (n=50, x=*s)

Cooper's Maximum Minimum

Group score :) oint) amplitude of amplitude of
P IONM signal (1V) IONM signal (uV)

Control 5.32+0.54 442.5329.60 304.64+4.59
group
Combination

8.95+0.95 758.90+8.59 544.06+4.51
group
t value 23.489 173.658 164.191
P value <0.001 <0.001 <0.001
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Tab.3 Comparison of EMG levels between two groups
(n=50, x=£s)

Group EMGeo (nV) EMGso (nV) EMGiz (nV)

821.09+26.25
156.87+79.60

1016.09+53.97¢
577.80+£68.282

1312.53+68.77°
844.30+83.45>

Control group

Combination group

t value 56.036 35.609 30.618
P value <0.001 <0.001 <0.001

Note: Compared with EMGeo, 2P<0.05; compared with EMGoo, *P<0.05.

2.4 Comparison of PprCO,, Peak Airway Pressure
and SpO: Levels Between the Two Groups Before
and After Anesthesia Induction

There were no statistically significant differences in
PerCO,, peak airway pressure and SpO, levels between
the two groups before and after anesthesia induction (P >
0.05), as shown in Table 5.

Tab.4 Comparison of heart rate and blood pressure before and after treatment between two groups (n=50, X+s)

Systolic blood pressure (mmHg)

Diastolic blood pressure (mmHg)

Heart rate (times/min)

Group After administration  After intubation  After administration  After intubation  After administration  After intubation
Control group 103.41+£14.92 143.62+14.23% 62.73+8.91 88.21+9.327 66.92+7.51 93.51+12.242
Combination group 102.71+£16.82 120.41+15.332 63.24+8.22 72.52+7.542 66.06+7.35 74.92+10.26*

t value 0.220 7.846 0.297 9.255 0.579 8.230

P value 0.826 <0.001 0.767 <0.001 0.564 <0.001

Note: Compared with after administration, *P<0.05.

Tab.5 Comparison of PerCO», peak airway pressure, and SpOz levels at different time points between two groups (n=50, X+s)

SpO: (%) P..CO: (mmHg) Peak airway pressure (cmH.0)
G
roup Before induction  After induction Before induction After induction Before induction  After induction
Control group 98.63+0.98 97.05+0.87 36.93+2.88 36.45+2.08 20.92+1.77 17.77£1.40
Combination group 98.96+0.87 96.77+0.85 37.05+£2.79 36.33+2.05 21.10+1.82 18.02+1.46
t value 1.781 1.628 0.212 0.291 0.501 0.874
P value 0.078 0.107 0.833 0.772 0.617 0.384

2.5 Comparison of Intraoperative Drug Dosage
Between the Two Groups

The maintenance dosage of propofol in the
combination group was (17.50 = 3.15) mL/h, which was
significantly lower than that in the control group (18.97 +
3.61) mL/h, with a statistically significant difference (¢ =
2.170, P=0.033). The maintenance dosage of remifentanil
in the combination group was also significantly lower
than that in the control group [(16.53 + 3.62) mL/h vs
(18.70 £3.94) mL/h, t = 2.868, P = 0.005].

2.6 Comparison of Nerve Monitoring Conditions
Between the Two Groups

There was no statistically significant difference in
the incidence of intraoperative body movement between
the two groups (P > 0.05). The proportion of patients with
delayed detection of recurrent laryngeal nerve in the
combination group was 24% (12/50), which was
significantly lower than that in the control group [44%
(22/50)], (x?> = 4.456, P = 0.035). The waiting time for
patients with delayed detection in the combination group
was shorter than that in the control group [(4.06 + 3.28)
min vs (6.25 + 4.30) min, ¢ = 2.868, P = 0.005].

2.7 Comparison of Surgeon Satisfaction, Respiratory
Complications and Antagonism Status Between the
Two Groups

There was no statistically significant difference in
surgeon satisfaction between the control group and the
combination group [70.00% (35/50) vs 84.00% (42/50), x?
= 2.767, P = 0.096]. There were 6 cases of respiratory
complications in the control group and 2 cases in the
combination group; 8 cases of antagonism occurred in the
control group and 3 cases in the combination group.
There were no statistically significant differences in the
incidence of respiratory complications and antagonism
between the two groups (y?= 1.223, P = 0.269; y?=2.554,
P =0.110, respectively).

3 Discussion

Thyroid surgery may disrupt the homeostasis of
lymphocyte immunity in the body, leading to decreased
levels of related indicators, postoperative pain, increased
incidence of complications, and poorer postoperative
recovery outcomes [9-10]. Thyroid surgical procedures
include total thyroidectomy and partial resection (subtotal
thyroidectomy). Total thyroidectomy has higher surgical
requirements, while subtotal thyroidectomy has relatively
lower technical demands. The drugs and strategies
applied during surgery are also critical. Surgeons believe
that the application of IONM in thyroid surgery can help
surgeons identify and locate the recurrent laryngeal nerve
as early as possible, reducing laryngeal injury [11-12].
IONM includes tracheal intubation monitoring and needle
electrode monitoring. For needle electrode monitoring, a
double-needle electrode is placed in the submucosa of the
inferior vocal fold and inserted toward the head through
the cricothyroid membrane to obtain EMG signals
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[13-14]. In thyroid surgery, [ONM mainly has two modes:

intermittent monitoring and continuous monitoring [15].
This study showed that the EMG amplitude levels in the
combination group were lower than those in the control
group, indicating that droperidol combined with 2 times
the EDos of rocuronium has a significant effect on IONM
in thyroid surgery. The analysis suggests that the
emergence of continuous IONM effectively overcomes
the shortcomings of intermittent monitoring. Meanwhile,
IONM has multiple advantages, such as avoiding
permanent nerve injury, detecting recurrent laryngeal
nerve injury in time, and identifying EMG patterns
associated with early nerve injury [16-17].

The results of this study demonstrated that compared
with the control group, the combination group had higher
Cooper's scores, maximum and minimum IONM signal
amplitudes, and surgeon satisfaction. Meanwhile, the
heart rate, blood pressure after intubation, and
intraoperative drug dosage in the combination group were
lower than those in the control group. These findings
indicate that droperidol combined with 2XEDos
rocuronium can provide favorable conditions for IONM
in thyroid surgery. The underlying reason may be that
droperidol exerts both antipsychotic and antiemetic
effects, which can effectively alleviate nausea and
vomiting, and relieve mental stress by regulating
dopamine receptors in the brain. Due to its rapid onset of
action, droperidol is commonly used to relieve anxiety in
surgical  patients [18-19].  Rocuronium is a
non-depolarizing muscle relaxant with effects including
skeletal muscle relaxation, sedation, and improvement of
airway patency. The 2xEDos dose of rocuronium has the
advantages of minimal impact on hemodynamics and few
adverse reactions. Rocuronium is mainly excreted via the
liver, can provide good intubation conditions within 1
minute after intravenous injection, and its effect can be
reversed by anticholinesterase agents [20].

In conclusion, compared with rocuronium alone,
droperidol combined with 2xEDos rocuronium is more
beneficial for IONM in thyroid surgery with high safety.
However, this study still has certain limitations, including
short observation period, small sample size, and lack of
tests to explore its influencing factors and corresponding
records. In the future, the sample size can be further
expanded, and multicenter studies can be carried out for
verification.
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il (P<0.05) . P45 60.90.120 min, EMG #R 52 8 F- i , H A B 510565 20 EMG 3R M I8 T X% B 41 (P<0.05) o
Bx REAL e A AR IR D 3R LR KRR AR (P<0.05) o ZEMRIRSEA SRS , LR SR SRS (PrCOs) |
B FE SN AR (Sp0.) KA EL , 22 5 TS24 78 L (P>0.05) o PRALIRE AR AR & A% WPl R
GO R DU OL2E R TG F R L (P>0.05) o PIZH AR WL 22 7RG IT8 L(P>0.05) . 4518 HURFIZ
A 25 EDo % PEIRALRENS A AR T HUR AR T A A TONM R BE , EL T Z4E R B R PR VRS E o

SRR BRI URAZ s BREBEE ; HURBR ; Az i
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Effect of droperidol combined with twice the ED,s rocuronium on intraoperative

nerve monitoring during thyroid surgery
JI Tingting, XU Zhenhua, SUN Ren, ZHU Jie
Department of Anesthesiology , Zhangjiagang First People’s Hospital , Zhangjiagang Hospital Affiliated to Soochow
University , Zhangjiagang, Jiangsu 215600, China
Corresponding author: ZHU Jie, E-mail: drzhujie@]26.com
Abstract: Objective To investigate the effects of droperidol combined with twice the 95% effective dose (EDss) of
rocuronium (0.6 mg/kg) on electromyography (EMG) , intraoperative nerve monitoring (IONM) , and vital sign
indicators in patients during thyroid surgery. Methods A total of 100 patients undergoing scheduled thyroid surgery at
Zhangjiagang First People’s Hospital between January 2023 and December 2024 were selected as the study subjects.
According to the random number table method, the patients were divided into a control group and a combination group,
with 50 patients in each group. The control group received rocuronium (0.6 mg/kg) , while the combination group
received rocuronium (0.6 mg/kg) plus droperidol (2 mg). The tracheal intubation conditions (Cooper’s score), IONM

signals, vital sign indicators, EMG amplitude and neural monitoring situation, surgeon satisfaction, respiratory
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complications, and antagonism were compared between the two groups. Results The Cooper’s score of the patients in
the combination group was higher than that in the control group (8.95+0.95 vs 5.32+0.54, 1=23.489, P<0.01).
Compared with the control group, the combination group exhibited higher maximum [ (758.90+8.59) WV vs (442.53+
9.60) puV, 1=173.658, P<0.01] and minimum [ (544.06 £4.51) wV vs (394.64 +4.59) wV, 1=164.191, P<0.01]
amplitude values in IONM signals. In comparison with the control group, the combination group had lower propofol
maintenance dosage, remifentanil maintenance dosage, proportion of cases with delayed recurrent laryngeal nerve
detection, and waiting time required for delayed detection cases, with the differences being statistically significant (P<
0.05). At 60, 90, and 120 minutes, the EMG amplitude gradually increased in both groups, and the EMG amplitude of
the combination group at each time point was lower than that of the control group (P<0.05). Compared with the control
group after intubation, the combination group showed lower heart rate and blood pressure levels (P<0.05). Before and
after anesthesia induction, there was no statistically significant differences in end-tidal carbon dioxide partial pressure
(PeiCO,) , peak airway pressure, or saturation of peripheral oxygen (Sp0.) levels between the two groups (P>0.05).
There was no statistically significant difference between the two groups in the incidence of intraoperative body
movement, respiratory complications, or antagonism (P>0.05). And there was no statistically significant difference in
surgeon salisfaction between the two groups (P>0.05). Conclusion The combination of droperidol with twice the EDys of
rocuronium can effectively improve the accuracy of IONM in thyroid surgery and help maintain the stability of vital sign
indicators of patients.

Keywords: Anesthesia; Droperidol; Rocuronium; Thyroid gland; Intraoperative nerve monitoring
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FAR R SNREF AR 8 UL B T T30 7 FOIR i e
T HURBR D RECHE (F T ) BRafi BRI 5553
AIAMRET AR R JE BE ATRE 23 Hh B B JRAE , Horp
M 3R Ao 2245 0 2 A 7 E 5 A , T R IR R
R A 3 A, BN I A o 22 45 T e 2 BB
BRI, i XA e Ao AT 2 S BUR G B
P W PRI AR SRR, 6 B R A 2 a2 IDAR R,
A g 28 W il (intraoperative nerve monitoring ,
TONM) FARBEXS Wl pih 28 FEAT WA 5 Ao, AT RIS 1E T
FARE R g BT S R AR 2 4, By 1k
FiIFE A0 D) 75 S R Bl AR A A AL, X R BRI
Serp A BRAE 259, [R] B TONM X R B3 1 T
BR o WUARASE 25 (LA 25 ) 52 TONM s e P S B Y
&, 2145 95% 4 %5 & (95% effective dose , EDss)
1) 2 R TR B (0.6 mg/kg ) AN RCHRE Xk O 1L 457 R AR
FHZN 3 A ik PR L PAYAZS st 2 4 e ) B4 s i &
J2E T Bl e RE KT T Al e A JBR 1 UL PR s st S8R A
JUHCHE B BRI I A ] A5 I BIL AR 14 1 3
FRE LA K It 2 i e A 00 TR 5 BRI A A R A
R e R FH SR A 282 HRd IR R B
FRIR AN 2 E A 215 EDos B 12 585 X HUIR I F A
IONM RS2 T FE 8 /0 o PRI ASBIF ST 15 78 20 B UK
M Z2 5 5 245 EDos & JiE IR 85 X HUIR MR T K 7 TONM
FRY R

1 #RSHE

L1 —f 30 BEFERT Ry 2023 4F 1 H 2 2024 4F
12 H ks — N R B BEUa AT AR IR AR 1Y
A RN 100 1], SR FHBE LB 2R R B ol
X RRZH 50 IS 41 50 1. AW ABRIE: (1) 4Ei% 18~
65 % A A RE AR INFNRE T IE K, O E HE B
ESEDIREIEH 5 (2) MIEEAR A2 ; (3) KEK
P 1< Uil 13 25 (American Society of Anesthesiologists,
ASA) A3 T~ 5 (4) 3T 34 H AR HA AR
FRITEEEIR 250 ; (5) A8 HARIRTARSEAE; (6) 3
R RR G G W S A HEERbRE: (1)
TUBCHUIR IR AR S 5 (2) & 31 3.0 MERS I E F 2
REAN 45 (3) & I Bl A28 LA 9 L TN 43 I 9%
i s (4) FETEJR TR R 2 ek 5 5 (5) TEo8 A7 Mg
7, 8CE IR P 5 (6) AT T A v A TE I IR
M, SO SRR (7) X2t
WEo BT RABRARUE : (1) ZE3RIT B b i B2
b A ™ BN RO 5 (2) 3G R v BB
A2 ST RCH W A2 A RN R (3) PRAS A 32
BEORIB A I RIS . P2 B — RROR 25
TG FE L (P>0.05) . WK1, AUREKK U
A — N BB B B 2 A0 3 25 51 ik i i (S5
KYLX-007)
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Fz1 A EFERIELE  (n=50)

Tab.1 Comparison of general data between two groups (n=50)

g5 Eﬂi@ 5 Mﬁfﬁ? FAIH
(%, %xs)  (Bre B (kg, vxs) (/e 6)

XFHRZH  42.33+9.65 18/32 65.38+6.75 15/35

A2 45.50+10.77 21729 67.68+7.60 12/38

1 1.550 0.378 1.600 0.457

PAE 0.124 0.539 0.113 0.499

1.2 BFR & A5 LA E FRIDKGE i W g
A A A A [ AP 1 U H0 FHBE (saturation of peripheral
oxygen, Sp0.) WP I 0 LI 03 DL SORR I
7T 015 B SOR — Ak ik 53 [ (partial pressure of
end-tidal carbon dioxide , PiCO,) K18 JE J1, 4T
A7 BE 0 40 (6 L/min) o RIS T  ARUK ERIKEE S AT 25K
JRCE B AAEZ, 2517 H20054171, 1 mL:50 pg)
0.5 perkg, NIH By (V5 2 J7 il 25, B 25
H19990282,20 mL:0.2 g)2 mg/kg. 1R S5 %,
LRI RA IS TS PP SR i 6~8 mL/kg, Y
WA 11~14 YR/ min ZERF BRI R B2 7 1 H BU 8 41
(bispectral index, BIS)40~60, ZEREAHRRET: HitsF A e
CELE AR, [ 2577 H20030197)0.5 pg/(kgemin)
K PIAM 0.10~0.15 mg/(kg-min) , FFEEE KR A, £F
22 Wi BIS. Sp0,. 0> #F | L H &l (electromyogram,
EMG) .IONM IfiL [ . A Hf 4E 5 BIS 78 40~60, SpO, 4
FF95%L I, 1l He AR AU AN o Bl L He 7Y 30% . #54
AT CL 25 T R i, RO R0 Sl B LA R I e 4K
(AT A i SR 30% , T 45 TR0 I 1045 16 PR 24 5 24
LE>100 UK /min B, 25 73RNSR (Gl 2y, E 2454
¥ H20066758,2 ml: 0.2 g) 10 mg F ke 7 5 2.0 K<
60 X /min [, 45T BTG b (ORS00 25, [ 255
H31021172,1 mL:0.5 mg) # bk 7E 0.3 mg. X R
T BE 245 EDo B ETRE (TR B 2250, H 25
¥ H20103495,5 mL:50 mg) (0.6 mg/kg) . BG4 P
JBE R + SRR R 22 (L AR IR 250, ) 2
H31020895,2 mL:5 mg) , &' 1R &5 it [F] % 4, 5
25T FVRA) 22 1 B 2 mg+0.9% FAENFR B IG EAR
I SIS

1.3 MEIRAR

13.1 SEME KIS mERFENRIREA
X R SE S, O SR A R R AR R Il
JEASAIE L, R Cooper’s TEAT 4T 2% BT 145 45 ik
FFVEAL 10 20 75 T TALF S ATIRES A7 7 I N2k B
TR 5 13 A I R GOk 5 1 TSR e B A
BRI ;2 70 T Bl A B IR LR 3l s A
B P 5 350 S TC RN 7R T IF R MR A Sk

PO E R AT, 220~24), — & 3~573, B 6~7 47,
PE8~9 437,

1.3.2 RAEFE ARG AR IC SR R R 2
90 s Ji7 A B A% 90 s J5 ML HE S DR A AL, e SRR
5 SR J5 HY PO, SOE I TR . SpO..

1.3.3 EMG/KFIE  ZEHREFARLE S K5
7 EMG 08 ) BRELR 2 0 100V, LUGRIS AR E 75
FE7R FOSCH EMG R, B B0 2 mA, il H— Ik
PR P 22 Ak (38 [ S 8007 it S 00 w1 ) g
R LA, B8 I 1 (R R A % LA
5o WSS ZH B R T EMG R K 0 5% L 0 5%
Bk 16 107 DA B K 4 12 2 475 EDos 2 JE T84 (0.6 mg/kg) I
30~120 min, % F% 10 min 32 5% 1 K EMG 3 i 7K F- 28
b, 43T 4 55 60,90 120 min () EMG 35 & 7K -
(EFEMGe0.EMGo . EMG2) o

1.3.4 EFRPEESURAYHE  I0RE T AT
R A UM 259 (25 e MIn B ) i i
1.3.5 IONM HHAE S8 (L DURFBRYT 2R, 8G)
A ST F 0 DI b SRR B A TS
TP E AR AR M ) FHAS ] b 2 W <A (ot
6 mm, B 1E7 mm) B S B AR A S PRL, 07 5
P25 WS (NIM-Response 3.0, 3 [ 325U i 32 50)
GHMIE . TFRTFARIFR I B 2D RE , A5 1R pf 28
I B W I 3] ) 461055 (25 7 WILPA 24 )5 40 min P, F [F]
—ZH RBP4 R I IA] (40 min J 287 0 3]
e 3% A 25 R B A 1 O IS R] ) RN AR o S B B0 ]
Ao ARSI AT ER B R R TONML It il F 5 K i e
/IMEL

1.3.6  ARFWEE PR RGIFLAE FEPUEL il
SR ZH A BRI R OR b Hh IR Al | 5 I
JRIRE ) (P 22 G0 31 i (MRIRZE I N% T S BA ) Fbt
T (A T A FIFSHTRD

14 it 3k R SPSS 26.0 B4 kb FE %I
THE GBI AF G IR 500 14 L s 33, W2 [R] e 42
TP ARAS e K 30 , 20 PN LA T BC R AR AR ¢ R 35, Z2 1)
SR I TR 25 3 AT, R LR ABCR
LSD-t k%5 o THEHER A (%) FR , LR LL A T
K s IE A8 . P<0.05 N 2ZE S A S5 X,

2 # R

2.1 WmAERFRPIARLE HXIRAMLL, KA
2H F 3 Cooper’s P43 A TONM A5 5 e RIS RAE  de /)
P AE = T4 IR, 22 A7 e i 8 L (P<0.05) .
W2,
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22 W E G EMG k@K P 60,90,
120 min, EMG 3 1 & #7 7+ & 5 H B A 41l EMGe.
EMGoo . EMG oo ¥R T X HRZH , 22 B A G124 L (P<
0.05), W3,

23 WmMBHETWEHSE hELER 55X
S HEE A AR A R R LR B N, 22 R
Giitefam X (P<0.05), W4,

2 WAHABEAARPIEIRLE  (n=50, xxs)

Tab.2 Comparison of intraoperative indicators between two

groups  (n=50, x+s)
oy oy
mm(mwmwmwlﬁgﬁﬁf ‘Q%ﬁﬁf
YR 5.32+0.54 442.53+9.60 394.64+4.59
BRAd 8.95+0.95 758.90+8.59 544.06+4.51
i 23.489 173.658 164.191
P <0.001 <0.001 <0.001

3 WEHE EMGHRIFAKE I (n=50, x+s)

Tab.3  Comparison of EMG levels between two groups

2.4 M EHREE 5] G PaCO,. Aii % & SpO,
KF ey FERRIEIS 0S4 PrCO,  RIE I
JE . SpO 7K FAH L, 25 57 B G 1H2= 5 L (P>0.05) . UL
5.

25 MMEFERFHY M-I BEHYERNIA
i R (17.50 £3.15) mL/h, 5 Z K TS 41
(18.97+3.61)mL/h, 22 55 A Gi 127 5 L (1=2.170, P=
0.033) . ZEFFH ISR JE 1Y F A 41 i 5 AN X R
[ (16.53+3.62)mL/h vs (18.70+3.94)mL/h, 1=2.868,
P=0.005]

26 WAEZAZBMELE PHBRERTH
AR & R A, 2 R RS TE R L (P>0.05) 5 Bk
B U AR S G 2] W 3R e 25 1) BB 249%(12/50)
BTN B4 14 449% (22/50) (y*=4.456, P=0.035) ,
YK B 20 A S S ARSI 281) %) 461 S5 1 B ) i %o B2
[(4.0623.28)min vs (6.25+4.30)min,1=2.868,P=0.005 ],
27 MUARFHREEABH TR AL AE FR

(n=30, &8s W oL X IR R A 2L IR R 4 25 22 5 T4
T
A4 156.87+79.60 577.80+68.28" 844.30+83.45" 2.767,P=0.096 ] WFIRARGEIFALARRS ML 6 (] i 75
o . e - 12 4 B0 R R 2 8 9 B 2 01 2 30
Pt <0.001 <0.001 <0.001 PHZH IR 2% 8 3 R0 A P& A R LA 22 e 1 T

¥ : 5 EMGa M Lt ,*P<0.05; 5 EMGo M Lt ,"P<0.05 ., gty E L (x’=1.223,P=0.269; x’=2.554,P=0.110) ,

R4 WARFIRITHE R LMEIE  (n=50, xs)
Tab.4 Comparison of heart rate and blood pressure before and after treatment between two groups  (n=50, xs)
g5 Wi = (mmHg) &9k (mmHg) (Y /min)
R EikEY g EINEY mE EINEY

X R 2 103.41+14.92 143.62+14.23" 62.73+8.91 88.21+£9.32" 66.92+7.51 93.51£12.24"
BEH 102.71+16.82 120.41+15.33" 63.24+8.22 72.52+7.54" 66.06+7.35 74.92+£10.26"
LE 0.220 7.846 0.297 9.255 0.579 8.230
PIH 0.826 <0.001 0.767 <0.001 0.564 <0.001

- G2 RILE, P<0.05,

RS ALBE RIS S AR PuCO, IEIEH K SpO. /K HEAL  (n=50, xs)

Tab.5 Comparison of PiCO,, peak airway pressure, and SpO. levels at different time points between two groups (n=50, x+s)
_— Sp0:(%) PiCO.(mmHg) AAAETE (emH.0)
7 al] HE iasailf WSa Ciasaill g
X AR 2 98.63+0.98 97.05+0.87 36.93+2.88 36.45+2.08 20.92+1.77 17.77+1.40
i SEEl 98.96+0.87 96.77+0.85 37.05+2.79 36.33+2.05 21.10+1.82 18.02+1.46
fE 1.781 1.628 0.212 0.291 0.501 0.874
PIE 0.078 0.107 0.833 0.772 0.617 0.384
NETON A AYTIRIF AR EORE &, e IR T AR K

PR IR TR AT RE 22 B DR BIL A I L2 240 i e 9 -
7, T B CAR R B, Rl 2 S EURE AR
FEA PN I RE B R 3G 22 D) R T R A2 AR
2270 o HURBRFARA VIR TR 73 DR (4= ))

FORER . AR 25 5 07 ARG HE , S}
B A= A R AE R IR T P S TONM B0 AR a] LS )
P A SR LRI (oMl e 22, /D W AR b
TONM A 5583 7 M0 R0 i R A 00, 130 P
e IR XU AR B T A Al R BT R AR
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o B4 RE ] Sk R 7 A AR ILHLE = TR
FRIR R v, TONM. 3= A () - e 300 342 282 1
WD PR AR R W], AR T X IR2E B
4B H EMG TR IF/KAR T X IR AL, R FIRF £ 2 &
2 4% EDos B PEVRE0T HUR IR TR IONM #9532 I AR K
A3 MR R AT 8 A E S TONM () HV B, A5 3G iR 1 1]
W W AN o [RIES TONM 2L A5 AR 22400 s, AT skt 4
IR AME SR 24 7, Bt e PR ph 22 4540, TR )
5 R A AR SRS = B AR

AMWEFE W, A X BREH B 4H Cooper’s PEAT
TONM 15 5 d5c I MRt 1B S dme /N i Wt (BRI 25 i 2 &2
Prgess, HORRE T IR 1A A 48 5 0 % i
LA 25 P AR X R W 1 RIRA 252 5 2 4%
EDos 2 JiE 15 822 1] %68 HUAR R TR TONM 2 1 e ) 4
T DR AT BE S RUR M 22 L R 50K PO 1 B0 ] e
A IEMAERT, AT LUA S G2 fifp e MKt 38 ] L 2o 3
TR Y 22 e A2 A4, DT 2R A il SR 0K, Hy T
PRBUE SRR SR 2 W Dk il R R
kAT B PRI — PR BRI 24
AE R LR BRI R R W O RICR, , T 2 B
EDos % RV R EA O I 81 ) 5200 /N AN BB 2D
P, O B R IR i HE 32228 I, 7E 1 min
DK S B ATt R A A8 AR A L RE R T IR
[ 22T (1T R

ZE IR AL B RN, IR A 2 5 2
% EDos B PR EL A F] T HUR IR TR IONM, 22 421
o ABARUATEANAFAE— € S BRAE , WGE I ()
At /N H B W IR R R KRR R Sl sk, ok
el PA REEA G I 2 O P RAIE
MR T
S0k
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