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Abstract: Objective To explore the application effect of remimazolam tosilate in the induction of general anesthesia for
arthroscopic shoulder surgery in elderly patients, and its influence on cognitive impairment and postoperative delirium.
Methods A total of 110 elderly patients who underwent arthroscopic shoulder surgery at Neijiang Hospital of Traditional Chinese
Medicine from May 2021 to June 2024 were prospectively enrolled. They were divided into the experimental group and the
control group with 55 cases each using a random number table method. Both groups received conventional general anesthesia
combined with ultrasound - guided nerve block. In the control group, anesthesia induction was performed using propofol 1.0-
1.5 mg/kg, sufentanil 0.25 ug/kg, and rocuronium 0.6 mg/kg, while the experimental group replaced propofol with remimazolam
tosilate 0.1 mg/kg. The intraoperative hemodynamic parameters [mean arterial pressure (MAP) and heart rate], anesthesia-
related indicators [induction time, recovery time, extubation time, and post-Mini Mental State Examination (MMSE) score],
postoperative delirium, and adverse events were compared between the two groups. Results Compared with pre-administration,
MAP and heart rate in both groups decreased at 1 minute after drug administration and immediately after intubation (P<0.05),
and the MAP and heart rate in the experimental group were significantly higher than those in the control group (P<0.05). The
recovery time, extubation time, and PACU stay time in the experimental group were shorter than those in the control group
(P<0.05). There was no statistically significant difference in VAS scores between the two groups at each time point (£>0.05). The
MMSE scores of both groups at 1 day and 3 days after surgery were lower than those before surgery (P<0.05), while the score
at 3 days after surgery was significantly higher than that at 1 day after surgery (P<0.05). The MMSE scores of the experimental
group were higher than those of the control group on 1 day and 3 days after surgery (P<0.05). At 5 days after surgery, the
incidence of postoperative delirium in the control group was significantly higher than that in the experimental group (21.82% vs
7.27%, ¥'=4.681, P=0.031). There was no statistically significant difference in the incidence of adverse events between the two
groups (P>0.05). Conclusion Remimazolam tosilate used in the induction of general anesthesia for arthroscopic shoulder
surgery in elderly patients can alleviate postoperative cognitive impairment, reduce the incidence of postoperative delirium,
effectively improve recovery quality, and has good safety.
Keywords: Remimazolam tosilate; Propofol; Arthroscopic shoulder surgery; Anesthetic induction; Postoperative delirium;
Cognitive function; Elderly
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Shoulder arthroscopic surgery is a minimally traditional anesthetic induction drugs for shoulder

invasive procedure. Due to its characteristics of small
trauma and rapid recovery, it has become the main
treatment for clinical rotator cuff injury diseases [1].
Elderly patients, due to decreased physiological reserve
and multiple comorbidities, are prone to developing
complications such as postoperative cognitive dysfunction
or circulatory system abnormalities during the
perioperative period due to the effects of surgical trauma
stress and anesthetic drugs [2]. The mainstream anesthesia
methods for shoulder arthroscopic surgery are general
anesthesia and/or ultrasound-guided nerve blocks [1].
Studies have shown that compared with regional
anesthesia or combined anesthesia regimens, general
anesthesia alone may increase the risk of postoperative
delirium, especially in elderly patients [3]. Postoperative
delirium usually occurs within one week after surgery, can
lead to cognitive impairment, decreased physiological
function, and also prolong hospital stay, seriously affecting
patient prognosis [4]. Propofol and midazolam are both

arthroscopic surgery [2,5]. Although propofol has rapid
onset and quick recovery, it can exacerbate hemodynamic
fluctuations in elderly patients, which may indirectly
increase the risk of postoperative delirium [5]; midazolam
is a commonly used benzodiazepine drug with a relatively
short half-life, but it may prolong postoperative sedation
time due to active metabolites or accumulation effects, and
may also exacerbate neurotransmitter inhibition,
increasing the incidence of postoperative delirium in
elderly patients or high-risk groups [2].

Remimazolam tosylate is a novel ultrashort-acting
benzodiazepine drug characterized by rapid metabolism,
hemodynamic stability, and precise sedation [6]. Studies
showed that remimazolam tosylate can stabilize blood
pressure, reduce postoperative cognitive impairment in
patients, promote rapid postoperative consciousness
recovery, and reduce the occurrence of postoperative
delirium [7-8]. Although previous studies have confirmed
that the application of remimazolam tosylate in general
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anesthesia has good sedative effects and more stable
hemodynamics [6], there is still limited research evidence
on its application in shoulder arthroscopic surgery in
elderly patients. Therefore, this study aims to observe the
application of remimazolam tosylate in elderly shoulder
arthroscopic surgery and its effect on postoperative
delirium.

1 Data and Methods
1.1 General Data

PASS software was used to calculate the sample size.
Substituting into the sample size calculation formula and
considering a dropout rate of 10% to 15%, 55 patients were
needed in each group, with a total sample size of 110. A
total of 110 patients undergoing shoulder arthroscopic
surgery at Neijiang Traditional Chinese Medicine Hospital
from May 2021 to June 2024 were prospectively enrolled.
Subjects were evenly assigned to the experimental group
and the control group using a random number table method,
with 55 patients in each group. There were no statistically
significant differences in baseline data between the two
groups (P>0.05). See Table 1.

Inclusion criteria: (1) age > 60 years; (2) scheduled
for elective shoulder arthroscopic surgery; (3) American
Society of Anesthesiologists (ASA) [9] physical status
classification II to III; (4) patients informed and signed
voluntary consent forms; (5) conscious and cognitively
normal before surgery.

Exclusion criteria: (1) preoperative cognitive
dysfunction, Mini Mental State Examination (MMSE) [10]
score <24; (2) severe liver or kidney dysfunction; (3) long-
term use of sedatives or antipsychotics; (4) emergency
surgery or combined with severe cardiopulmonary disease;
(5) combined with malignant tumors, immune system
diseases, or hematological diseases; (6) combined with
uncontrolled diabetes or hypertension.

This study was approved by the Ethics Committee of
Neijiang Traditional Chinese Medicine Hospital
(Approval Number: 2021023).

Tab.1 Comparison of baseline data between the two
groups of patients (n=55)

ASA

Gender Age BMI rade Affected
Group (Male/Female, (years, (kg/m?, (gcase) side (case)
case) ) ™) I NI Left Right
Experimental 50,1, 50564 58240142.63 43 12 20 35
group
Control 3223 69.85+4.06 24.3242.59 37 18 29 26
group
2t value 1.141 0.497 0.623 1.650 2.981
P value 0.234 0.620 0.535 0.199 0.084
1.2 Methods

1.2.1 Anesthesia regimen for control group

Patients fasted and abstained from fluids routinely
before surgery. After entering the operating room, basic
vital signs were routinely monitored, oxygen was
administered via face mask, and a peripheral intravenous

line was established. Ultrasound-guided superior trunk of
brachial plexus nerve block was performed, and 15 mL of
0.375% ropivacaine (Ruiyang Pharmaceutical, National
Drug Approval Number: H20183152, 10 mL: 100 mg) was
injected. Dexmedetomidine (Yangtze River Pharma-
ceutical Group, National Drug Approval Number:
H20183219, 2 mL:0.2 mg) loading dose of 0.5 pug/kg was
given for sedation over 20 minutes. After successful block,
general anesthesia was induced with intravenous injection
of propofol (Sichuan Guorui Pharmaceutical, National
Drug Approval Number: H20030114, S0 mL:0.5 g) 1.0-1.5
mg/kg, sufentanil (Yichang Humanwell Pharmaceutical,
National Drug Approval Number: H20054171, 1 mL:50
pg) 0.25 pg/kg, and rocuronium bromide (Zhejiang Huahai
Pharmaceutical, National Drug Approval Number:
H20183264, 5 mL:50 mg) 0.6 mg/kg. After induction,
tracheal intubation was performed and connected to an
anesthesia machine for mechanical ventilation. Parameter
settings: tidal volume 6-8 mL/kg, respiratory rate 12
breaths/min, maintaining end-tidal carbon dioxide partial
pressure (PgrCO») at 35-45 mmHg. During surgery,
sevoflurane 0.5-1.0 minimum alveolar concentration
(MAC) was inhaled, and propofol 2 mg/(kg-h),
remifentanil  (Yichang Humanwell Pharmaceutical,
National Drug Approval Number: H20030197, 1 mg) 0.1
pg/(kg-min), and dexmedetomidine 0.2 pg/(kg-h) were
infused intravenously. The bispectral index (BIS) was
controlled between 40 and 60. Muscle relaxants were
administered intermittently or continuously as needed to
maintain monitoring values within the ideal range.
Postoperatively, a patient-controlled intravenous analgesia
(PCIA) pump was used for analgesia, with sufentanil 0.5
ug/kg + butorphanol (Fu'an Pharmaceutical Group
Qingyutang Pharmaceutical, National Drug Approval
Number: H20233095, 1 mL:2 mg) 0.05 mgkg +
flurbiprofen ~ axetil ~ (Shanghai  Zhongxi  Sunve
Pharmaceutical, National Drug Approval Number:
H20153041, 50 mg) 50 mg. The analgesia pump was based
on sufentanil, with a continuous infusion rate set at 0.02
pg/(kg-h), and a single self-controlled dose of 0.02 pg/kg
with a lockout interval of 30 minutes. Postoperatively, when
the patient's Visual Analogue Scale (VAS) [12] score
was >4 after pressing the PCIA pump twice, sufentanil 0.015
pg/kg was given intravenously as a bolus. Postoperative
intravenous injection of ondansetron (Fu'an Pharmaceutical
Group Ningbo Tianheng Pharmaceutical, National Drug
Approval Number: H10960148, 4 mL:8 mg) 4 mg or
dexamethasone 5 mg was given for prophylactic antiemesis.

1.2.2 Anesthesia regimen for experimental group

Propofol in the anesthetic induction drugs was
replaced with remimazolam tosylate (Yichang Humanwell

Pharmaceutical, National Drug Approval Number:
H20200006, 25 mg) 0.1 mgkg, and anesthesia
maintenance remained unchanged. The remaining

anesthetic drugs and dosages were the same as those in the
control group.
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1.3 Observation Indicators

(1) Hemodynamic stability: Intraoperatively,
hemodynamic changes of patients were closely monitored.
Mean arterial pressure (MAP) and heart rate were recorded
before administration of propofol or remimazolam tosylate,
1 minute after administration, and immediately after
intubation.

(2) Anesthesia-related indicators: Induction time
(time to loss of consciousness), awakening time (time from
drug discontinuation to eye opening), extubation time, and
duration of stay in the post-anesthesia care unit (PACU)
were recorded.

(3) Pain level: Patient pain levels were assessed using
VAS scores at 2, 4, 8, and 24 hours postoperatively.

(4) Cognitive
postoperative delirium: MMSE was used as a tool to assess
cognitive impairment before surgery, at 1 day
postoperatively, and at 3 days postoperatively. The
occurrence of postoperative delirium each day within 5
days postoperatively was recorded, with screening twice
daily. The Confusion Assessment Method (CAM) [11]

evaluation criteria are as follows: (O acute onset and

impairment and occurrence of

fluctuating course; (@) inattention; (3 disorganized
thinking; @ altered level of consciousness. If a patient
meets criteria @ and @), and also meets one of @ or @), a
diagnosis of postoperative delirium is made.

(5) Occurrence of adverse events: The occurrence of
adverse events such as intraoperative hypotension,
headache and dizziness, respiratory depression, nausea,
and vomiting was recorded.

1.4 Statistical Methods

SPSS 24.0 was used for data analysis. Measurement
data conforming to normal distribution were described as
X =£s, and intergroup comparisons were performed using

independent sample ¢-test. Measurement data at multiple
time points were analyzed using repeated measures
analysis of variance, and pairwise comparisons were
performed using the LSD-¢ test. Count data were described
as case (%), and the chi-square test was used. P<0.05 was
considered statistically significant.

2 Results

2.1 Comparison of Hemodynamic Stability
Between Two Groups

The between-time and between-group effects, as well
as the interaction effects, were statistically significant in
both groups (P<0.05). At 1-minute post-administration
and immediately after intubation, both groups showed
lower MAP and heart rate compared to pre-administration
(P<0.05), with the test group exhibiting higher MAP and
heart rate than the control group (P<0.05). See Table 2.

2.2 Comparison  of  Anesthesia-Related
Indicators Between Two Groups

Compared with control group, experimental group
had a lower awaking time, extubation time and PACU
staying time (P<0.05). See Table 3.

2.3 Comparison of Pain Level Between Two Groups

There were time effect and interaction effect between
the two groups of VAS scores (P<0.05). At 4, 8, and 24
hours postoperatively, the VAS scores of both groups
increased compared to 2 hours postoperatively (P<0.05),
but there was no statistically significant difference in VAS
scores between the two groups at each time point (P>0.05).
See Table 4.

Tab.2 Comparison of hemodynamic stability between two groups (n=55,%=+s)

MAP(mmHg) Heart rate (beats/min)
Group Pre- 1-minute post- Immediately after Pre- 1-minute post- Immediately after
administration administration intubation administration administration intubation
Control Group 87.61+4.30 83.17+4.932 81.44+4.022 77.47+3.36 74.35+4.22% 72.77+3.52%
Experimental Group 88.28+4.00 85.55+5.56% 83.52+4.75% 77.99+4.11 76.48+3.40% 75.00+3.64®

Ftime/ Foetween-
gruup/Finteraction value
Ptime/ Petween-

Erqu/Pinteracﬁon value

23.069/30.257/25.246

0.007/<0.001/0.004

19.862/29.604/35.115

0.013/<0.001/<0.001

Note: Compared with same group at pre-administration, *P<0.05; Compared with Control group at the same time-point, ®P<0.05.

Tab.3 Comparison of anesthesia-related indicators between two
groups (n=55,x+s)

Tab.4 Comparison of VAS Scores between two groups
(n=55, point, X+s)

Induction Awaking extubation PACU
Group time (s) time (min)  time (min) stay (h)
Control Group 90.29+38.15  18.70+4.55  20.84+4.47  2.10+0.38
Experimental g9 03,3387 16.1243.99 18.4144.83  1.86+0.52
Group
t value 1.271 3.162 2.738 2.764
P value 0.206 0.002 0.007 0.007

Group 2-hours 4-hours 8-hours 24-hours
Control Group 1.40+0.64 1.65+0.61* 2.52+1.04* 3.33+1.13%
Experimental Group 1.38+0.59 1.75+0.92* 2.48+1.01*°  3.09+1.20*

Ftime/ Foetween-
grnup/Finleraction value
Prime/ Poetween-

grouE/Pinteraction value
Note: Compared with 2-hours after surgery in the same group, “P<0.05.

31.138/3.269/27.234

<0.001/0.435/0.001
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2.4 Comparison of Cognitive Impairment and
Postoperative Delirium Between Two Groups

The time, between-roup, and interaction effects of the
MMSE scores between the two groups were statistically
significant (P<0.05). Compared with preoperative levels,
MMSE scores decreased at 1 day and 3 days
postoperatively in both groups. However, compared with
1 day postoperatively, the scores at 3 days postoperatively
were significantly higher (P<0.05). See Table 5.
Postoperative delirium mainly occurred within the first 3
days after surgery. Within 5 days postoperatively, 12 cases
of postoperative delirium occurred in the control group,
compared with 4 cases in the experimental group. The
difference in the incidence of postoperative delirium
between the control group and the experimental group was
statistically significant (21.82% vs 7.27%, x*=4.681,
P=0.031).

2.5 Comparison of Adverse Events between Two
Groups of patients

There was no statistically significant difference in the
incidence of adverse events between the two groups
(P>0.05). See Table 6.

Tab.5 Comparison of MMSE Scores between two groups
(n=55, point,x=+s)

Before 1 day after 3 days after
Group

surgery surgery surgery
Control Group 27.1342.39 23.71£2.02° 25.35+2.14%®
Experimental Group 27.85+2.17 25.00+2.23%¢ 26.50+1.85%¢

Ftime/ Foetween-
group/Finlcraction value
Prime/ Poetween-
group/Pin(eracliun value
Note: Compared with before surgery, 2P<0.05; Compared with 1 day
after surgery, °P<0.05; Compared with control group at the same time-point,
¢P<0.05.

30.572/42.508/34.129

<0.001/<0.001/<0.001

Tab.6 Comparison of adverse events between two groups

[case(%)]

Intraoperative o7 i, TVausea Respiratory

Group . and and .
hypotension - oee depression
dizziness  vomiting

Control
Group 5(9.09) 11(20.00)  9(16.36) 1(1.82)
Experimental
Group 1(1.82) 5(9.09) 3(5.45) 1(1.82)
2 value 1.587 2.633 3.367 0.509
P value 0.208 0.105 0.067 0.475

3 Discussion

Shoulder arthroscopic surgery compensates for the
shortcomings of traditional open surgery. It has small
incisions, low risk of infection, mild postoperative pain,
and less systemic stress response, which is particularly
advantageous for elderly patients with poor tolerance [1].
The beach chair position is commonly used in shoulder
arthroscopic surgery, but patients have difficulty tolerating
this position for long periods. General anesthesia can
ensure surgical safety and patient comfort [3]. However,
general anesthesia requires large doses and prolonged
anesthesia time, and some patients may develop

postoperative delirium due to advanced age or poor
physical condition [13]. Studies have shown that the
incidence of postoperative delirium after general
anesthesia ranges from 15.6% to 53%, with higher risk in
elderly and critically ill patients [14-15]. Therefore, there
is an urgent clinical need to explore new anesthetic drugs.
Recent studies have shown that remimazolam, as a novel
ultrashort-acting gamma-aminobutyric acid subtype A
(GABA,) receptor agonist, not only exhibits better
hemodynamic stability during general anesthesia induction
[16] but some studies have also observed that it can reduce
the incidence of postoperative delirium. Additionally, the
metabolism of this drug is not significantly affected by
liver function [6], providing a new option for optimizing
anesthesia regimens.

Remimazolam causes less circulatory depression. It
selectively binds to the al subunit (associated with
sedation) of the GABA receptor and does not directly act
on cardiovascular receptors (such as a2-adrenergic
receptors or calcium channels), thus having minimal
impact on myocardial contractility and peripheral vascular
resistance, with good hemodynamic stability [16]. A study
by Zhang et al. [17] also showed that compared with
propofol, remimazolam has less impact on hemodynamics,
with milder fluctuations in MAP and heart rate, reducing
brain injury caused by circulatory instability. The results
of this study show that compared with before
administration, MAP and heart rate decreased in both
groups at 1 minute after administration and immediately
after intubation, but remained at safe levels, indicating that
remimazolam can maintain hemodynamic stability,
consistent with the findings of Zhang et al [17].
Furthermore, the results of this study show that compared
with propofol, remimazolam also has good anesthetic
effects, but remimazolam exhibited earlier awakening and
extubation, and shorter PACU stay. Its mechanism of
action may stem from the unique esterase metabolism
pathway and low circulatory depressant effect of
remimazolam [6]. Propofol relies on hepatic metabolism
and renal clearance, and when metabolic capacity declines
in elderly patients, it can easily lead to drug accumulation.
Remimazolam tosylate is metabolized by hydrolysis via
tissue esterases, does not depend on liver or kidney
function, and its metabolites are inactive, so its metabolic
rate is stable and it is not prone to accumulation, making it
particularly suitable for elderly patients with decreased
liver and kidney function, reducing the occurrence of
delayed awakening [18].

This study further explored the potential mechanism
of remimazolam on postoperative delirium. The results
showed that MMSE scores at 1 day and 3 days
postoperatively decreased compared with preoperative
scores in both groups, but scores at 3 days postoperatively
improved compared with 1 day postoperatively, and scores
in the experimental group were consistently better than
those in the control group. Within 5 days postoperatively,
the incidence of postoperative delirium in the experimental
group was lower than that in the control group, suggesting
that remimazolam can reduce the occurrence of
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postoperative delirium. This may be related to the rapid
metabolism of remimazolam, low accumulation in the
body, and hemodynamic stability. The specific
mechanisms of action are: (1) Remimazolam is hydrolyzed
by tissue esterases into an inactive metabolite (CNS7054);
prolonged or higher doses do not lead to accumulation or
prolonged drug effect, avoiding drug accumulation and
reducing the risk of long-term postoperative cognitive
function inhibition [19-20]; (2) Elderly patients are
sensitive to blood pressure fluctuations. The mild
hemodynamic depressant property of remimazolam can
avoid  intraoperative  hypotension  or  cerebral
hypoperfusion, reducing cognitive impairment related to
cerebral ischemia [6,15]. Therefore, remimazolam, by
virtue of its multiple mechanisms including unique rapid
metabolic properties, stable hemodynamic maintenance,
mild respiratory depressant effects, and significant anti-
inflammatory effects, can effectively reduce the risk of
adverse events. A randomized controlled trial showed that
elderly patients with mild hypertension undergoing lower
limb orthopedic surgery who received remimazolam
combined with sufentanil for general anesthesia induction
exhibited stable hemodynamics and a low incidence of
adverse events such as hypotension, bradycardia, hiccups,
nausea, and vomiting [21]. A study by Deng et al. [22] also
showed that surgical patients receiving remimazolam
intervention had a significantly lower rate of adverse
reactions. In this study, there was no statistically
significant difference in the overall incidence of adverse
events between the two groups, further confirming the
good safety of remimazolam in clinical application.

In summary, the application of remimazolam in
anesthesia induction for elderly arthroscopic surgery
reduces the occurrence of postoperative delirium, reduces
postoperative cognitive impairment, maintains
hemodynamic  stability, = improves  postoperative
awakening quality, and does not increase the occurrence of
adverse events. This study has certain limitations. Long-
term follow-up was not conducted, so the long-term
cognitive protective effect cannot be determined.
Subsequent long-term follow-up studies will be added.
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U 2H SRR ] 3R A A B2 PACU {52 B B ) X R4 (P<0.05) o L A5 Ff 0] p VAS 140 [u A, 22 R 04 2
B (P>0.05), HAIARJE 1 dS5ARE 3 d A MMSE PR/ AR AT FEAL (P<0.05) , TIASE 3 d PR TAF 1 d
(P<0.05). ARJ5F1dF3 dIRE R MMSE P73 8 XL (P<0.05) . RJF S5 d X IRARFIEZ LR T
WA, 22 A G175 L (21.82% vs 7.27% , x'=4.681, P=0.031), PIZH& A B Flh & BRIV E R TCEIT
FEX(P>0.05), &1 IR b S T 4R B G B TR A B RR IS b AT iR R S AN )
[IEE LTI S WA N SR -, 2 O S & /rd =IDIN L LIy 1 e ot it/
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Remimazolam tosilate in the general anesthesia induction for elderly patients

undergoing arthroscopic shoulder surgery
CHEN Yulin', GONG Jie, SU Zongyi, YANG Tao
"Anesthesiology Department , Neijiang Hospital of Traditional Chinese Medicine , Neijiang Hospital Affiliated to Chengdu
University of Traditional Chinese Medicine , Neijiang , Sichuan 641100, China
Corresponding author: CHEN Yulin, E-mail: chenyulinlive@sina.com
Abstract: Objective To explore the application effect of remimazolam tosilate in the induction of general anesthesia for
arthroscopic shoulder surgery in elderly patients, and its influence on cognitive impairment and postoperative delirium.
Methods A total of 110 elderly patients who underwent arthroscopic shoulder surgery at Neijiang Hospital of Traditional
Chinese Medicine from May 2021 to June 2024 were prospectively enrolled. They were divided into the experimental
group and the control group with 55 cases each using a random number table method. Both groups received conventional
general anesthesia combined with ultrasound - guided nerve block. In the control group, anesthesia induction was
performed using propofol 1.0-1.5 mg/kg, sufentanil 0.25 pg/kg, and rocuronium 0.6 mg/kg, while the experimental
group replaced propofol with remimazolam tosilate 0.1 mg/kg. The intraoperative hemodynamic parameters [ mean arterial

pressure (MAP) and heart rate ], anesthesia-related indicators [induction time, recovery time, extubation time, and post-
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anesthesia care unit (PACU) stay time |, pain intensity [ Visual Analog Scale (VAS) score], cognitive impairment [Mini
Mental State Examination (MMSE) score |, postoperative delirium, and adverse events were compared between the two
groups. Results Compared with pre-administration, MAP and heart rate in both groups decreased at 1 minute after drug
administration and immediately after intubation (P<0.05), and the MAP and heart rate in the experimental group were
significantly higher than those in the control group (P<0.05). The recovery time, extubation time, and PACU stay time
in the experimental group were shorter than those in the control group (P<0.05). There was no statistically significant
difference in VAS scores between the two groups at each time point (P>0.05). The MMSE scores of both groups at 1 day
and 3 days after surgery were lower than those before surgery (P<0.05), while the score at 3 days after surgery was
significantly higher than that at 1 day after surgery (P<0.05). The MMSE scores of the experimental group were higher
than those of the control group on 1 day and 3 days after surgery (P<0.05). At 5 days after surgery, the incidence of
postoperative delirium in the control group was significantly higher than that in the experimental group (21.82% wvs
7.27%, x'=4.681, P=0.031). There was no statistically significant difference in the incidence of adverse events between
the two groups (P>0.05). Conclusion Remimazolam tosilate used in the induction of general anesthesia for
arthroscopic shoulder surgery in elderly patients can alleviate postoperative cognitive impairment, reduce the incidence
of postoperative delirium, effectively improve recovery quality, and has good safety.

Keywords: Remimazolam tosilate; Propofol; Arthroscopic shoulder surgery; Anesthetic induction; Postoperative
delirium; Cognitive function; Elderly
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s A LAY 5y TR AR 0 17 380 R RR e 24 ) 1
FHBIFEME 375 KA 5 N RE R i sl PR B R 58 57
SEIRAE® S R R T R IR T 2O 42 B R
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Comparison of baseline data between the two groups

(n=55)

Tab.1

" "”"‘_ ggjg grﬁg;ﬁ%jcgﬁASAﬁj\é&(fﬁﬂ) ()
B ) (%, xxs) (kg xxs) [ M AE ARB
I 38/17  70.26+4.58 24.01+2.63 43 12 20 35
HRZE 32/23  69.85+4.06 24.32+2.59 37 18 29 26
XA 1.141 0.497 0.623 1.650 2.981
PIE 0.234 0.620 0.535 0.199 0.084

PIARRUE: (1) 4FHE=60 %/ 5 (2) HATEEIE Gy
BETAR; (3) 3 [= BRI B Il P23 (American Society of
Anesthesiologists, ASA) 434 1 ~ T4 5 (4) BAF AN,
HA2 AREFEA; (5) REDEIEE ARIER . ik
BRbRfE: (1) AREFAEINRIDIRERRT , 5 2R AR S
#5575 (Mini Mental State Examination, MMSE)"*F-43<
24715 (2) HEAFEIREA 4 ; (3) KW A FR 2y
AR MR 25 5 (4) 2092 TARECE IF ™ 5O g
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index, BIS) 5 il 7E 40~60 5 AL IR A2 it 24 4 75 1] W7 sl 45
SRON 2 MERR WA AR BRAESE R . AREREHE A
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(A8 2 29 Ml 4R AT ER A% i i 24, [0 24 1“7 H20233095 ,
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i, % A AR I AR JF B 2= R AR 2 T A5
THFE X (21.82% vs 1.27%, }'=4.681, P=0.031),

R2 PYLURH MRS 1R E TR LA

Tab.2 Comparison of hemodynamic stability between two groups

25 WAEERRFHLAEILE PSR
R R E RTG53 L (P>0.05), W56,

(n=55, x+s)
(n=55, x+s)

- MAP(mmHg) LR (WK /min)

el 252)5 1 min 5 R %) EeEil 252)5 1 min A 5 R 2
X HRZH 87.61+4.30 83.17+4.93" 81.44+4.02° 77.47+£3.36 74.35+4.22" 72.77+3.52"
1 ZH 88.28+4.00 85.55+5.56" 83.52+4.75" 77.99+4.11 76.48+3.40" 75.00+3.64"
F ol F ol F {8 23.069/30.257/25.246 19.862/29.604/35.115
P usinl P i/ P e (L 0.007/<0.001/0.004 0.013/<0.001/<0.001

T SRR, *P<0.05 5 5 % IR [R5 HeAR L P<0.05

R3 WAURFRRASCIEAR LA (n=55, x2s)
Tab.3 Comparison of anesthesia-related indicators between

two groups  (n=55, x+s)

o 75 ] R] IR A] RAHTE]  PACU 55 i)
20531

(s) (min) (min) (h)
XTHEZH  90.29+38.15  18.70+4.55 20.84+4.47 2.10+0.38
I 99.03+33.82  16.12+3.99 18.41+4.83 1.86+0.52
fH 1.271 3.162 2.738 2.764
P1H 0.206 0.002 0.007 0.007

R4 PIHUBRE VASTER AL (n=55, 47, xss)
Tab.4 Comparison of VAS scores between two groups

(n=55, point, xs)

20 51 ARJF2h AJG4h ARJF8h  ARJF24h
Xof B4 1.40£0.64  1.65:0.61" 2.52+1.04° 3.33£1.13"
R 1.38+0.59  1.7520.92" 2.48+1.01' 3.09+1.20"
F ol F ol F {8 31.138/3.269/27.234

P sl Pl P oe (L <0.001/0.435/0.001

H HARHARSG 2 WA, 'P<0.05,
K5 MPHBEHE MMSETE L (=55, 43, Xts)

Tab.5 Comparison of MMSE scores between two groups
(n=55, point, x+s)

20 51 Al ENERE RIF3d
papisEi:) 27.13+2.39 23.71£2.02° 25.35+2.14"
IR 27.85+2.17 25.002.23" 26.50+1.85"
F sl F ool F o 30.572/42.508/34.129

P usial P ol P e B <0.001/<0.001/<0.001

0 HARFIHLEL, P<0.05; 5ARJE 1 dM L, P<0.05; 5 %] B 21 [R] ik
HHAE,P<0.05,

®o MABHEARFMAREMBILLE  [n=55, #1(%) ]

Tab.6 Comparison of incidence of adverse events between

two groups [n=55, case(%) ]
21 ARpfRiE Sk SR - 11 ]
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PIE 0.208 0.105 0.067 0.475
3 3 i
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