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Purpose: Ciprofol is a recently developed short-acting gamma-aminobutyric acid receptor agonist with a higher potency than that of 
propofol. As a new sedative drug, there are few clinical studies on ciprofol. We sought to examine the safety and efficacy of ciprofol 
use for general anesthesia in neurosurgical individuals undergoing neurosurgical surgery with intraoperative neurophysiological 
monitoring (IONM).
Patients and Methods: This single-center, non-inferiority, single-blind, randomized controlled trial was conducted from 
September 13, 2022 to September 22, 2023. 120 patients undergoing elective microvascular decompression surgery (MVD) with 
IONM were randomly assigned to receive either ciprofol or propofol. The primary outcome of this study was the amplitude of 
intraoperative compound muscle action potential decline, and the secondary outcome included the indexes related to neurophysiolo
gical monitoring and anesthesia outcomes.
Results: The mean values of the primary outcome in the ciprofol group and the propofol group were 64.7±44.1 and 53.4±35.4, 
respectively. Furthermore, the 95% confidence interval of the difference was −25.78 to 3.12, with the upper limit of the difference 
being lower than the non-inferiority boundary of 6.6. Ciprofol could achieve non-inferior effectiveness in comparison with propofol in 
IONM of MVD. The result during anesthesia induction showed that the magnitude of the blood pressure drop and the incidence of 
injection pain in the ciprofol group were significantly lower than those in the propofol group (P<0.05). The sedative drug and 
norepinephrine consumption in the ciprofol group was significantly lower than that in the propofol group (P<0.05).
Conclusion: Ciprofol is not inferior to propofol in the effectiveness and safety of IONM and the surgical outcome. Concurrently, 
ciprofol is more conducive to reducing injection pain and improving hemodynamic stability, which may be more suitable for IONM- 
related surgery, and has a broad application prospect.
Keywords: anesthetics, abnormal muscle response, ciprofol, microvascular decompression

Introduction
Intraoperative neurophysiological monitoring (IONM) has become a routine monitoring method in functional neurosur
gery. Microvascular decompression (MVD) of the facial nerve under neurophysiological monitoring is the first choice for 
possible radical treatment of hemifacial spasm. Clinical studies have confirmed that the application of IONM in MVD of 
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the facial nerve was beneficial in improving surgical efficacy and reducing the probability of facial and auditory nerve 
injury.1,2

Intravenous anesthesia is often used in surgery requiring IONM. Propofol is one of the most commonly used 
intravenous anesthetic sedative drugs in clinical practice, but has a great impact on respiration and circulation. Studies 
have shown that propofol can reduce blood pressure by 15–40% in patients, especially in the elderly.3–5 Due to the 
limited anatomical structure of the MVD surgical approach, it takes a long time to separate the nerve and blood vessels. 
At the same time, most patients are middle-aged and elderly and are prone to hypotension. Perioperative blood pressure 
fluctuates frequently, and repeated use of vasoactive drugs is not conducive to the recovery of patients.6 Meanwhile, the 
inhibitory effect on respiration and pain of the injection site caused by propofol causes great trouble to 
anesthesiologists.7–9 There is a need to acquire an alternative drug for clinical anesthesiologists to choose from so that 
safety and comfort can be advanced without sacrificing efficacy.

Ciprofol (HSK3486, produced by the Haisco Pharmaceutical Group Co. Ltd, Liao Ning, China), is a short-acting 
gamma-aminobutyric acid (GABA) receptor agonist developed in recent years, which has anesthetic and sedative effects. 
The special cyclopropyl and chiral structures enhance the stereoscopic effect of ciprofol, which has higher efficacy than 
that of propofol.10,11 In vitro studies have shown that ciprofol can bind to GABAA receptors 4–5 times more than can 
propofol, and has relatively lower lipophilicity and a more suitable spatial volume as compared with propofol.12–14 

Promise has been shown for ciprofol in intravenous general anesthesia and patient sedation. Studies have shown that 
ciprofol 0.4–0.6 mg/kg and propofol 1.5–2.5 mg/kg induce similar anesthetic effects and have similar recovery time.15 

The plasma concentrations of ciprofol shows a three-phase elimination characteristic, and the corresponding half-lives 
are 2.0 min (t1/2, α), 34.9 min (t1/2, β) and 6.2 h (t1/2, γ), respectively. Ciprofol is mainly metabolized in the liver 
through oxidation, glucuronic acid binding and sulfuric acid binding, which has no dose-dependent trend. Phase 
I cytochrome P450(CYP)2B6 and Phase II glucuronate transferase (UGT) are the main metabolic enzymes of ciprofol, 
with contribution rates of 24.5% and 54.0%, respectively.16 Plenty of preclinical and clinical studies have shown that 
ciprofol has a dose-related sedative and hypnotic effect, as well as a rapid onset and metabolism, and the success rate of 
induction and sedation anesthesia is comparable to that of propofol.13,17 The adverse side effects observed after treatment 
with ciprofol and propofol were similar, mainly affecting the respiratory and cardiovascular systems. Recent evidence has 
shown that ciprofol, which has a lower aqueous free drug concentration, reveals a lower incidence of injection pain and 
adverse events than does propofol.18–20 However, as a new sedative drug, ciprofol has insufficient experience in the 
application of long-term surgery, and there remains a lack of clinical evidence regarding whether it affects IONM. 
Therefore, we designed this prospective study to explore the safety and efficacy of ciprofol for general anaesthesia, with 
propofol as the control, in participants undergoing MVD for the facial nerve with IONM.

Materials and Methods
Study Design and Participants
This single-center, non-inferiority, single-blind, randomized controlled trial was conducted from September 13, 2022 to 
September 22, 2023 in the South District of the First Affiliated Hospital of University of Science and Technology of 
China (USTCH) in compliance with the Declaration of Helsinki. The protocol of this study was approved by the Ethical 
Committees of USTCH, Hefei, China, Registration number 2022-KY-196 (Chairman: Prof. Zuojun Shen). Informed 
consent was obtained from all participants prior to enrolment. The trial was registered with the Trial Registry center 
before being conducted (ChiCTR2200063638).

A total of 120 patients were enrolled in this study and randomly assigned to the ciprofol group and the propofol group 
at a ratio of 1:1, with 60 patients in each group. The trial adopts a single-blind design. Although ciprofol and propofol 
were identical in terms of the dosage form and colour, blinding the clinical anesthesiologists was difficult during this 
procedure. Patients and data analysts were unaware of the group assignments.

Inclusion criteria included: In the 18–70 age range; American Society of Anesthesiologists (ASA) classes II to III; 
Initial surgery for unilateral hemifacial spasm (HFS); IONM was used to monitor abnormal muscle response (AMR) and 
compound muscle action potential (CMAP). Exclusion criteria included: Secondary hemifacial spasm; With 

https://doi.org/10.2147/DDDT.S459618                                                                                                                                                                                                                               

DovePress                                                                                                                                     

Drug Design, Development and Therapy 2024:18 2476

Zhu et al                                                                                                                                                              Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

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


neuromuscular dysfunction; Allergic to anesthetics such as ciprofol and propofol; Abnormal liver and kidney function; 
Long-term use of sedatives and hypnotics; Body mass index above 30.

Anesthesia Procedures
After the patient arrived at the operating room, the venous access was opened and the vital signs of the patient were 
monitored. Patients qualified by the Allen test underwent a radial artery puncture and an indwelling catheter. A bispectral 
index (BIS) monitor was applied before induction. Furthermore, the train of four (TOF) mode of the muscle relaxation 
monitor was used to monitor intraoperative muscle relaxation. All participants received 200–300 mL of Ringer’s solution 
before the induction of anesthesia with either ciprofol or propofol. The injection dosage of ciprofol (0.4 mg/kg) and 
propofol (2.0 mg/kg) was administered to completion of tracheal intubation while the BIS value was lower than 60, 
followed by intravenous sufentanil 0.4 ug/kg and rocuronium 0.9 mg/kg. Tracheal intubation was performed until the 
TOF ratio equalled 0. Ventilation parameters were adjusted to maintain PETCO2 35~45 mmHg (1 mmHg = 0.133 kPa). 
Anesthesia was maintained via continuous intravenous infusion of remifentanil 0.1–0.3 ug/kg/min with either ciprofol or 
propofol. Patients in the ciprofol group were maintained with ciprofol at an initial rate of 0.8 mg kg-1 h-1, and the 
infusion rate ranged from 0.3–2.4 mg kg-1 h-1. The propofol group was given an initial rate of 5.0 mg kg-1 h-1, and the 
infusion rate ranged from 3–12 mg kg-1 h-1. A muscle relaxant was not used after induction, and the muscle relaxant 
effect was monitored using a muscle relaxant monitor in real time.

The BIS value was maintained at 40–60 by adjusting the infusion rate of propofol or ciprofol during the operation. 
During the operation, when the fluctuation of blood pressure exceeded 20% of baseline value, the rate of sedatives and 
remifentanil was adjusted first under the premise of stable anesthesia. If the hemodynamic changes continued to worsen 
or did not improve after 5min, norepinephrine 8ug was administered intravenously. Then the intravenous pump was 
continued, and the dosage of norepinephrine was adjusted according to the blood pressure monitoring. Norepinephrine 
consumption was recorded eventually.

Flurbiprofen axetil 50 mg and palonosetron 0.25 mg were intravenously injected 30 min before the end of surgery. 
After the wound was sutured, the infusion of ciprofol and propofol was stopped. Patients were then transferred to the 
post-anesthesia care unit (PACU) for anesthesia resuscitation. The tracheal tube was extubated while the indications for 
extubation were met. After the Aldrete score ≥9, patients were transferred to the general ward.

Intraoperative Neurophysiological Monitoring
After tracheal intubation, the patient was adjusted to the lateral position, and neurophysiological monitoring electrodes were 
implanted. When the room temperature was controlled at 25°C and the skin temperature was lower than 30°C, AMR and CMAP 
stimulation electrodes were placed according to the international electroencephalogram system standard (10–20). A pair of 
subcutaneous needle electrodes were placed at the orbicularis oculi muscle and the mentalis muscle of the affected side, 
respectively. The stimulating electrode was placed at the midpoint of the connection between the canthus and the external 
auditory canal, and the ground electrode was placed on the shoulder on the surgical side at the same time. A high-frequency 
multiple electrical stimulation mode was used, and the stimulation parameters were as follows: the wave width was 0.2 ms, the 
stimulation intensity was 1–30 mA, and the stimulation frequency was 1 Hz. When the TOF ratio of the muscle relaxation 
monitor recovered at more than 90%, AMR and CMAP waveform monitoring were performed by electrophysiological 
monitoring doctors on Neuroelectrophysiological diagnostic system (Nicoli Scientific Instrument Co. LTD, Guangzhou, China).

The stable AMR waveform was taken as the baseline before durotomy, and the AMR waveform and the stimulation 
threshold were continuously monitored. Meanwhile, the CMAP waveform was observed before durotomy, and stimula
tion was gradually increased until the maximum amplitude of CMAP was elicited as the baseline. Then the stimulation 
value was recorded. At the later time points, the same amount of stimulation was used for nerve electrical stimulation, 
and the CMAP amplitude was recorded. (Figure 1).

Efficacy Outcomes
Measures were recorded during the procedure at the following time points: before anesthesia (T0), before tracheal 
intubation (T1), immediately after tracheal intubation (T2), after the lateral position (T3), after skin incision (T4), before 
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dura mater incision (T5), before cerebrospinal fluid release (T6), after cerebrospinal fluid release (T7), during micro
vascular decompression (T8), after microvascular decompression (T9), after dura mater closure (T10), and at the end of 
the operation (T11).

Primary Outcomes
The CMAP amplitude at T5–T10 was recorded, and the amplitude at T5 was used as the base value. The difference in 
amplitude between each time point and T5 was calculated for all patients. The mean difference in amplitude between T10 
and T5 was used as the primary outcomes. The success rate of intraoperative AMR monitoring was recorded.

Secondary Outcomes
For all patients, the heart rate, mean blood pressure, BIS value, and other indicators were recorded at each time point. 
The satisfaction of IONM physicians, intubation reaction rate, pain on injection rate, complication rate, anesthesia 
duration, operation duration, recovery time from anesthesia, PACU duration, dosage of main anesthetic drugs (propofol, 
remifentanil, ciprofol), dosage of vasoactive drugs (norepinephrine) were recorded too.

Criteria for Efficacy Assessment
In the trial, recovery time from anesthesia was defined as the time from drug withdrawal at the end of surgery to 
a Ramsay score of 2 or less. Operation duration time was defined as the time from skin incision to skin suture. Intubation 
response in the study was defined as an increase in mean arterial pressure and/or heart rate greater than 20% of the 
baseline value within 1 min after intubation.21 The criteria for successful AMR monitoring were as follows: Typical 
AMR waves could be detected when the offending vessel compressing the root of the facial nerve was detected by the 
surgeon; When the surgeon placed a spacer between the offending vessel and the compressed facial nerve, the AMR 
wave disappeared. The efficacy evaluation criteria were as follows: Complete disappearance of symptoms as the cure; 
The symptoms basically disappeared, and only under certain circumstances, such as emotional stress, were they 
significantly relieved occasionally. The symptoms were reduced, but there were still daily attacks as partial remission; 
No change or worsening of symptoms was considered to be ineffective. Both the cure and marked remission were 
considered to be effective.

Figure 1 Microvascular decompression of the facial nerve. 
Notes: (A) Preoperative Magnetic resonance Imaging; (B). Vertebral artery compress the facial nerve; (C). AMR and CMAP in IONM.
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Sample Size Calculation
This non-inferiority study was based on the Primary outcome, and the sample size was calculated according to the 
comparison of the means of the two samples of the measurement data. In our pilot study, the difference between the 
amplitude of CMAP at the T10 time point and the T5 time point in the ciprofol group was 49.59, with a standard 
deviation of 33.02, while the mean amplitude of the propofol group was 37.02, and the standard deviation was 33.49. The 
non-inferiority value was set as 1/5 of the standard deviation, with a power of 80% and an α value of 0.025, β = 0.20. The 
sample ratio of the two groups was 1:1, with a dropout rate of 20%. According to the formula method, the sample size of 
each group was about 59 cases, and 60 cases were finally included in the experimental group, with a total number of 120 
cases.22

Statistical Analysis
Data analysis was performed using SPSS 26.0 (IBM Corp). Continuous variables were tested for normal distribution 
using the Shapiro–Wilk test. The primary outcome was described using the mean ± standard deviation, and the 
comparison between the two groups was performed using an independent sample T test. The measurement data 
conforming to a normal distribution were expressed as the mean ± standard deviation, and an independent sample 
T test was used to compare the means of the two samples (such as recovery time from anesthesia, PACU duration, 
hospitalization costs, et al). Measurement data with a non-normal distribution were expressed as the median and the 
interquartile range, and a comparison between the two samples was performed using the Mann–Whitney U rank sum test 
(such as age, body mass index, sedative consumption, remifentanil dosage, norepinephrine consumption, procedure 
duration, anesthesia duration, postoperative hospital stay, et al). Categorical data were compared using the chi-square test 
or Fisher’s exact probability test (such as monitoring success rate, efficiency of surgery, intubation reaction rate, pain on 
injection). P < 0.05 was considered to be statistically significant.

Results
Patient Disposition and Baseline Characteristics
A total of 131 patients with HFS who underwent microvascular decompression under IONM were screened: 125 were 
eligible, five were excluded for various reasons, and 120 underwent randomization. All participants were randomly 
assigned to the two groups, with no losses or dropouts (Figure 2). The basic information of all enrolled patients is shown 
in Table 1. There were no significant differences in baseline data between the two groups. The incidence of left HFS 
accounted for 61.7% (74/120) of all patients, with the proportion of women being 63.3% (76/120).

Efficacy
The mean values of the primary outcome in the ciprofol group and the propofol group were 64.7 ± 44.1 and 53.4 ± 35.4, 
respectively. Moreover, the 95% confidence interval of the difference was −25.78 to 3.12, with the upper limit of the 
difference being lower than the non-inferiority boundary of 6.6. At the same time, there was no statistically significant 
difference between the two groups in the monitoring success rate, the efficiency of surgery, and the satisfaction of IONM 
physicians (P>0.05) (Table 2). Ciprofol could achieve non-inferior effectiveness in comparison with propofol in IONM 
of MVD surgery.

The result during anesthesia induction showed that the magnitude of the blood pressure drop and the incidence of 
injection pain in the ciprofol group were significantly lower than those in the propofol group (P<0.05), while the 
incidence of intubation reaction and the bradycardia rate were not significantly different between the two groups 
(P>0.05). (Table 2).

Safety
There was no statistically significant difference between the two groups in terms of operation duration and anesthesia 
duration. During the surgical procedure, the sedative drug and norepinephrine consumption in the ciprofol group was 
significantly lower than that in the propofol group (P<0.05). The two groups could achieve a similar stable anesthetic 
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effect for the duration and proportion when BIS was maintained at 40–60 (Table 3). In addition, the ciprofol group 
exhibited a non-inferior performance to that of the propofol group in terms of the postoperative complications rate, the 
postoperative hospital stay and the hospitalization cost.

Discussion
This prospective randomized controlled study was performed during elective MVD of the facial nerve with IONM under 
general anaesthesia. Although it was total intravenous anaesthesia, there was no intraoperative awareness in both groups, 

Figure 2 Followingchart according to consort.

Table 1 Details of the Participating Patients

Variable P(n=60) C(n=60) P

Age (years), M (p25, p75) 54.0 (49.0, 58.0) 54.0 (49.3, 58.0) 0.825
Sex, n (%) 0.449

Male 24 (40.0) 20 (33.3)

Female 36 (60.0) 40 (66.6)
Side of onset, n (%) 0.453

Left 39 (65.0) 35 (58.3)

Right 21 (35.0) 25 (41.7)
BMI (kg/m2), M (p25, p75) 24.9 (23.4, 26.6) 24.3 (21.7, 26.6) 0.191

ASA class, n (%) 0.361

Class II 33 (55.0) 28 (46.6)
Class III 27 (45.0) 32 (53.3)

Malpighian classification, n (%) 0.453

Class II 21 (35) 25 (41.7)
Class III 39 (65) 35 (58.3)

Hypertension, n (%) 25 (41.7) 18 (30.0) 0.183

Previous history of anesthesia, n (%) 33 (55.0) 26 (43.3) 0.201

Notes: Continuous data are shown as medians (p25, p75) and categorical data as n (%). 
Abbreviations: BMI, body mass index; ASA, American Standards Association.
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which may be related to the application of BIS monitoring. In this trial, there was no significant difference between the 
two groups in terms of the duration and proportion of BIS values between 40 and 60 during anesthesia maintenance (P > 
0.05), indicating that ciprofol was non-inferior to propofol in terms of sedation during general anaesthesia. While the 
dosage of sedative drugs used in the ciprofol group was significantly lower than that in the propofol group, it suggests 
that the efficacy of ciprofol in maintaining BIS 40–60 may be higher than that of propofol. Compared with propofol, 
ciprofol had a comparable operation time, PACU duration, postoperative hospital stay, and postoperative nausea and 
vomiting rate (P > 0.05). Patients in the ciprofol group had a shorter recovery time than that of the control group 

Table 2 Primary and Second Outcomes of Patients

Variable P(n=60) C(n=60) P

IONM
CMAPa (μv), Mean ± SD 53.4 ± 35.4 64.7 ± 44.1 0.123

Monitoring success rate, n (%) 56 (93.3) 57 (95.0) 1.000

Efficiency of surgery, n (%) 58 (96.7) 57 (95.0) 1.000
SOIP, n (%) 54 (90.0) 56 (93.3) 0.509

Induction stabilization

MOBPD (mmHg), Mean ± SD 17.0 ± 9.7 9.9 ± 7.5 <0.001
Intubation reaction, n (%) 10 (16.7) 12 (20) 0.637

Pain on injection, n (%) 19 (31.7) 2 (3.3) <0.001
Bradycardia, n (%) 11 (18.3) 7 (11.7) 0.306

Satisfaction of induction, n (%) 42 (70.0) 48 (80.0) 0.206

Complications, n (%)
Neurological complications 1 (1.7) 2 (3.3) 1.000

Nausea and vomiting in PACU 5 (8.3) 4 (6.7) 1.000

Intraoperative awareness 0 0 1.000
Intraoperative body movement 0 0 1.000

Death 0 0 1.000

Notes: a The CMAP amplitude between T10 and T5 time point. Continuous data are 
shown as mean ± SD or medians (p25, p75) and categorical data as n (%). 
Abbreviations: IONM, intraoperative neurophysiological monitoring; CMAP, com
pound muscle action potential; SOIP, satisfaction of IONM physicians; PACU, post- 
anesthesia care unit; MOBPD, magnitude of blood pressure drop.

Table 3 Surgical and Anesthetic Drug Related Outcomes of Patients

Variable P(n=60) C(n=60) P

Anesthetic dosage (mL)

Sedative consumption a, M (p25, p75) 97.5 (88.2, 121.7) 76.2 (63.0, 87.1) <0.001

Remifentanil dosage, M (p25, p75) 37.5 (32.1, 44.4) 35.0 (27.8, 44.3) 0.144
Norepinephrine (mL), M (p25, p75) 37.5 (17.1, 60.9) 8.0 (0, 24.8) <0.001

Procedure time(min)

Operation duration, M (p25, p75) 160.0 (145.0, 200.0) 177.5 (150.0, 198.8) 0.331
Anesthesia duration, M (p25, p75) 200.0 (185.0, 238.8) 215.0 (185.0, 239.5) 0.864

RT from anesthesia, Mean ± SD 23.9 ± 10.6 16.1 ± 7.4 <0.001

PACU duration, Mean ± SD 54.3 ± 12.9 50.6 ± 10.9 0.100
POD (day), M (p25, p75) 7.0 (6.0, 11.0) 7.0 (5.0, 10.0) 0.308

Bis values during the Maintenance phase of general anesthesia

Duration that was maintained at 40–60 (min), M (p25, p75) 151.5 (134.0, 183.8) 159.5 (142.3, 189.0) 0.288
Proportion of time that was maintained at 40–60 (%), Mean ± SD 77.2 ± 5.8 78.6 ± 6.2 0.189

Hospitalization costs (RMBҰ, ten thousand), Mean ± SD 3.8 ± 0.6 3.6 ± 0.6 0.065

Notes: a The sedative drug in group C was ciprofol, and the sedative drug in group P was propofol. Continuous data are shown as mean ± SD or 
medians (p25, p75) and categorical data as n (%). 
Abbreviations: PACU, post-anesthesia care unit; RT, recovery time; POD, postoperative hospital stay.
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(P<0.05), while the operation duration and anesthesia duration were similar between the two groups (P>0.05). 
Theoretically, the metabolism time of ciprofol is not faster than that of propofol, which may be due to the effect of 
propofol accumulation during the long operation time. Compared with propofol, the unit price of ciprofol was more 
expensive, while the amount of intraoperative consumption was lower. There was no significant difference in hospita
lization costs between the two groups, indicating that ciprofol did not increase the additional economic burden of 
patients. These results indicate that ciprofol can be safely used in the maintenance of anesthesia during general 
anaesthesia, and is not inferior to propofol in terms of the intraoperative sedation and anesthesia effect.

IONM has a profound effect on the diagnosis and treatment of hemifacial spasm during microvascular decompres
sion. AMR, CMAP, and auditory evoked potential are the main electrophysiological monitoring indicators during MVD. 
AMR is a characteristic electrophysiological manifestation of HFS. When one branch of the affected side nerve is 
stimulated during surgery, the evoked EMG response can be recorded in the other branch, which is called AMR 
(Figure 1). AMR is helpful in identifying the offending vessels and in judging whether the decompression is adequate 
and whether the offending vessels are missed.23 CMAP and auditory evoked potential can sensitively reflect the effects of 
a local operation and drugs on nerve function. Intraoperative electrophysiological monitoring is of great help in 
improving the efficacy of MVD and reducing complications.1,24 However, the accuracy of electrophysiological monitor
ing is highly susceptible to external factors. Studies have shown that inhaled anesthetics such as isoflurane, sevoflurane, 
desflurane, etc. have a significant inhibitory effect on IONM.25 Generally, intravenous drugs such as propofol and 
remifentanil have a little effect on IONM at common doses, while muscle relaxants have a great effect on IONM. 
Therefore, total intravenous anesthesia with less muscle relaxants is often used for surgery that requires electrophysio
logical monitoring. Changes in the dosage and usage of anesthetic drugs may lead to adverse events such as body 
movement, bucking, and intraoperative awareness. Therefore, in order to reduce the influence of IONM and ensure 
a comfortable and safe surgical environment, the choice of anesthetic drugs is particularly important. The results of this 
trial show that ciprofol is non-inferior to propofol in terms of electrophysiological and surgical outcomes. The reduction 
of the CMAP amplitude in the ciprofol group was non-inferior to that in the propofol group (64.7±44.1 vs 53.4±35.4), 
and the upper limit of the 95% confidence interval (−25.78 to 3.12) of the difference between the two groups was below 
the non-inferiority boundary of 6.6. There was no significant difference in the success rate of electrophysiological 
monitoring, the effective rate of surgery, the satisfaction rate of monitoring, and neurological complications between the 
ciprofol group and the propofol group (P > 0.05). The results indicate that ciprofol can be safely used in electrophysio
logical monitoring of MVD surgery without affecting the results of IONM.

Increasing evidence has shown that intraoperative hypotension is associated with an increased rate of organ damage 
to the heart, kidneys, brain, and other organs, and increases mortality in patients with high risk factors.26,27 A meta- 
analysis showed that patients with HFS were more likely to develop hypertension than were other populations.28 The 
majority of our patients were middle-aged or older, and 43 patients (35.8%) had hypertension. The results of this trial 
showed that the application of ciprofol in MVD surgery under IONM had more advantages in terms of hemodynamic 
stability. The dosage of norepinephrine in the ciprofol group was significantly lower than that in the control group (P < 
0.05). This advantage can also be explained by the results of the trial, in which patients in the ciprofol group had 
a significantly lower decrease in blood pressure during anesthesia induction than did those in the propofol group. At the 
same time, the incidence of induced injection pain in the ciprofol group was lower, which was more in line with the 
concept of comfort. The satisfaction score after induction by the anesthesiologists in the ciprofol group (80%) was higher 
than that in the propofol group (70%) (P>0.05). The advantages of ciprofol in terms of blood pressure stability and 
induction comfort partly indicate that ciprofol is more suitable for MVD surgery under IONM than propofol.

A limitation of this study is that only MVD procedures of functional neurosurgery were included; safety and efficacy 
in other tumour resection procedures that require IONM need to be further evaluated. In addition, the patient’s 
postoperative nausea and vomiting may be related to intracranial hypotension caused by the intraoperative release of 
cerebrospinal fluid. Because this study was not designed to assess nausea and vomiting, the incidence of nausea and 
vomiting during postoperative hospital stay and preventive measures should be further analyzed in future studies.
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Conclusion
In conclusion, ciprofol and propofol can be safely used in microvascular decompression surgery with IONM. Ciprofol is 
not inferior to propofol in terms of the effectiveness of IONM and the surgical outcome. Concurrently, ciprofol has more 
advantages in inducing comfort and hemodynamic stability in comparison with propofol, which may be more suitable for 
IONM-related surgery, and has a broad application prospect.
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