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Abstract: Objective To compare the effects of dexmedetomidine and cipepofol on postoperative delirium in elderly patients
undergoing non-general anesthesia for limb fracture surgery, and provide a theoretical basis for the clinical selection of more
appropriate sedative drugs. Methods Eighty-two elderly patients scheduled for elective non-general anesthesia limb fracture
surgery at Pukou Affiliated Hospital of China Pharmaceutical University from July 2023 to July 2024 were prospectively selected
and randomly assigned to two groups: dexmedetomidine group (group D, n=41) and cipepofol group (group C, n=41).
According to different fracture surgical sites, corresponding nerve block anesthesia combined with intravertebral anesthesia
were given in two groups. After confirming satisfactory anesthesia, sedation was administered according to randomization.
Group D received dexmedetomidine [loading dose: 1 ug/kg pumped over 15 min; maintenance dose: 0.1-0.5 ug/ (kg-h)].
Group C received cipepofol [initial bolus loading dose: 0.1-0.2 mg/kg; maintenance dose: 0.06- 0.80 mg/ (kg - h)] until skin
closure. The primary outcome was postoperative delirium incidence. Secondary outcomes included intraoperative
hemodynamics [heart rate (HR), mean arterial pressure (MAP), pulse blood oxygen saturation (SpO,)], postoperative pain, and
complications. Observation time points: preoperative day 1 (T0), pre-sedation (T1), intra-sedation (T2), in the post anesthesia
care unit (PACU) (T3), postoperative day 1 (T4), day 2 (T5), day 3 (T6), and day 5 (T7). Results One case of postoperative
delirium occurred in group C, while none was observed in group D, with no statistically significant difference between the two
groups of patients (P>0.05).At T5, resting visual analogue scale (VAS)scores were significantly lower in group D than in group C
(OR=1.477, 95%CF 1.044-2.090, P<0.05).Significant intergroup differences in active VAS scores existed at all time points
(P<0.05).No significant differences in HR were observed between the two groups C (P>0.05). At T3, MAP was significantly lower
in group D than in group (OR=779.410, 95%Ct 7.341-82,750.451, P<0.05). Conclusion Compared with dexmedetomidine,
cipepofol does not significantly affect postoperative delirium incidence in elderly patients undergoing non-general anesthesia
limb fracture surgery, and can provide more stable postoperative hemodynamics.
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Postoperative delirium is a common postoperative
complication, primarily —manifested as cognitive
impairment, altered consciousness, and inattention,

typically occurring within 24—72 hours post-surgery [1-2].

Postoperative delirium can lead to prolonged hospital
stays, increase the 30-day readmission rate and the
incidence of complications, reduce quality of life, and
increase mortality risk [3-6].

According to the European Society of European
Society of Anaesthesiology guidelines on postoperative
delirium at 2017, its incidence of postoperative delirium
ranges from 3.6% to 28.3% [7]. There are many factors
influencing postoperative delirium, and orthopedic
surgery is one of the main factors [8]. The incidence of
postoperative delirium after orthopedic surgery ranges
from 4% to 65% and is closely related to the type of
surgery. Specifically, the incidence after elective
orthopedic surgery is 9%—15%, while the incidence after
hip surgery is as high as 35%—65% [9-10].

Studies have shown that compared with propofol,
intraoperative sedation with dexmedetomidine can
significantly reduce the incidence of postoperative
delirium [11]. Propofol is a commonly used intravenous
anesthetic with rapid onset, quick recovery, and potent
effects, but it often suppresses respiration and circulation
and causes injection pain [12]. Cipepofol, as a new
generation phenolic intravenous general anesthetic, has a
stronger affinity for gamma-aminobutyric acid (GABA).
Besides sharing the advantages of propofol, it causes less
suppression of the respiratory and circulatory systems,
has minimal injection pain, and offers higher comfort [13].
Studies have confirmed that compared with propofol,
using cipepofol in elderly patients undergoing orthopedic
surgery can effectively reduce stress response and brain
injury, promote postoperative recovery, result in faster
recovery of cognitive function, and provide higher
anesthetic safety [14].
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Therefore, this study hypothesizes that in
non-general anesthesia limb fracture surgery, the use of
cipepofol for sedation does not increase the incidence of
postoperative delirium compared with dexmedetomidine.
This study aims to compare the effects of intraoperative
sedation with dexmedetomidine versus cipepofol on
postoperative delirium in patients undergoing non-general
anesthesia limb fracture surgery.

1 Data and Methods
1.1 General Data

This study was approved by the Ethics Committee
of the Pukou Affiliated Hospital of China Pharmaceutical
University (Approval No.: 20230097). A total of 82
patients who underwent non-general anesthesia limb
fracture surgery at the Pukou Affiliated Hospital of China
Pharmaceutical University from July 2023 to July 2024
were prospectively selected as the study subjects.

Inclusion criteria: (1) Age 65-90 years; (2)
American  Society of  Anesthesiologists (ASA)
classification I-II; (3) Body Mass Index (BMI) 20-27
kg/m?,  (4) Clear consciousness, mini-cognitive
assessment instrument (Mini-Cog) score 4—5 points; (5)
Preoperative informed consent, signed consent form, and
willingness to cooperate with related procedures.

Exclusion criteria: (1) Preoperative limitations in
independent activity, reduced activity tolerance, or
inability to cooperate in delirium assessment due to visual
or auditory impairments, dementia, or cognitive
dysfunction; (2) History of psychiatric disorders or
long-term use of psychotropic drugs; (3) History of acute
cerebrovascular disease; (4) Hypoproteinemia (serum
albumin<0.05); (5) Alcoholics; (6) Refuse sedative
therapy.

Exclusion criteria: (1) Unplanned secondary surgery;
(2) Intraoperative change of anesthesia method; (3)
Midway withdrawal or loss to follow-up.

According to the computer-generated random number
table, patients were randomly divided into the
dexmedetomidine group (Group D) and the cyclosporine
group (Group C) in a 1:1 ratio, with 41 patients included in
each group. There was no statistically significant difference
in age, gender, BMI, ASA grading, and surgical condition
between two groups (P>0.05). See Table 1 and Table 2.

1.2 Preoperative Visit

On the day before surgery, all patients received
routine preoperative visits, including pain education and
visual analogue scale (VAS) training. Preoperative status
was recorded, including the 3-minute diagnostic interview
for Confusion Assessment Method (3D-CAM) score and
preoperative hemodynamic parameters: heart rate (HR),
blood pressure, pulse oximetry, and blood oxygen
saturation. Patients were instructed to fast for 8 hours and
refrain from drinking for 4 hours prior to surgery, with no
preoperative medication.

Tab.1 Comparison of general data between two groups(n=41)

Item Group D Group C  t/y* value P value
Age(years, x+s) 73.2246.94 72.49+£7.09  0.472 0.638
Gender[male/female(case)] 17/24 18/23 0.050 0.823
Weight (kg, x+s) 65.70+£10.83 64.49+6.62  0.634 0.528
Height (m, x+s) 1.64+0.08  1.64+0.07 0.130 0.897
BMI(kg/cm?, xts) 24.4+3.19  23.98+2.59  0.659 0.512
ASA Classification [I/II(case)] 12/29 15/26 0.497 0.481

Tab.2 Comparison of operative conditions between two
groups (n=41, x+s)

Item Group D Group C delz. P
value value

Surgical Type [Cases (%)]

Hip and Femur 1(2.4) 1(2.4)

Knee and Tibia-Fibula 13(31.7) 21(51.2)

Foot and Ankle 10(24.4) 4(9.8)

Clavicle and Humerus 12(29.3) 7(17.1) 6.587 0.253

Ulna and Radius 4(9.8) 7(17.1)

Metacarpal 12.4) 1(2.4)
Surgical Time (min) 85.0(50.0,113.0) 85.0(50.0,116.5) 0.394 0.889
Anesthesia Time (min) 122.85+59.31 118.71+45.83  0.354 0.724
Pumping Time (min,x+s) 70.39+35.50 78.32438.36  0.971 0.334
Blood Loss (mL) 50(15,75) 50(15,75) 0.451 0.652
Crystalloid Fluid (mL) 730.49+344.76  691.46+271.09 0.570 0.570
Colloid Fluid (mL) 390.24+209.53  414.63+£190.47 0.552 0.583

Note: * meant the data was represented in the form of M (P25, P7s).
1.3 Anesthesia Management

Upon entering the operating room, peripheral
venous access was established, and routine monitoring of
electrocardiogram, non-invasive arterial blood pressure,
pulse oxygen saturation, HR, and temperature was
performed. Oxygen was delivered via nasal cannula at a
flow rate of 2—3 L/min. Patients with complex conditions
or expected long surgical durations underwent continuous
invasive arterial blood pressure and end-tidal CO:
monitoring. After spinal anesthesia, a 6 mL/kg infusion of
sodium Lactate Ringer's injection was given.

1.4 Anesthesia Methods for Fracture Surgery at
Different Locations

1.4.1 Hip Fracture Surgery (Lower Limb Surgery)
Patients were placed in a supine position.
Ultrasound-guided iliac fascia block was performed, and
after the needle tip reached the target, 30 mL of 0.25%
Ropivacaine was injected. After 10—15 minutes, when the
patient’s pain relief was achieved, spinal anesthesia was
performed using the single-point method (L>3 or L34
interspace) with intrathecal catheterization. Cerebrospinal
fluid was observed to flow freely. And 2.0-3.0 mL of
0.5% hyperbaric bupivacaine was administered, followed
by insertion of an epidural catheter 3 cm cranially after
withdrawal of the spinal needle. After confirming no
cerebrospinal fluid return, 3 mL of saline was injected
and the catheter was fixed. The patient was assisted into
the supine position, and the anesthesia level was adjusted
to Tio using alcohol-soaked cotton balls, maintaining
hemodynamic stability and assessing anesthesia
effectiveness. If spinal anesthesia failed or the effect was
unsatisfactory, general anesthesia was performed, and the
patient was withdrawn from the study.
1.4.2 Non-Hip Fracture Surgery (Lower Limb Surgery)
For knee replacement surgery, the anesthesia
procedure was similar to that for hip fracture surgery.
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Postoperatively, ultrasound-guided single-shot femoral
nerve block was performed, injecting 30 mL of 0.25%
Ropivacaine after the needle tip reached the target. For
tibia/fibula  fracture and trimalleolar  fractures,
ultrasound-guided single-shot femoral nerve block (30
mL of 0.25% ropivacaine) and ultrasound-guided sciatic
nerve block at the popliteal fossa (15 mL of 0.25%
ropivacaine) were performed.
1.4.3 Upper Limb Fracture Surgery

Patients were placed in a supine position, with the
head turned to the unaffected side. For clavicle,
acromioclavicular  joint, and humeral fractures,
ultrasound-guided cervical nerve root block was
performed. After the needle tip reached the target, 10 mL
of 0.375% ropivacaine was injected. For brachial plexus
(intermuscular groove approach) block, 20 mL of 0.375%
Ropivacaine was used. For radius-ulna fractures or
metacarpal bone fractures, ultrasound-guided brachial
plexus block (intermuscular groove and axillary approach)
was performed, with 15 mL of 0.375% ropivacaine for
each approach. The patient was then assisted into the
supine position, and anesthesia effectiveness was assessed.
If nerve block anesthesia failed or the effect was
unsatisfactory, general anesthesia was used, and the
patient was withdrawn from the study.

1.5 Sedation plan

Group D  patients were sedated  with
dexmedetomidine hydrochloride injection (Sichuan
Meida Kanghua Pharmaceutical Co., Ltd.) during surgery,
while Group C patients were sedated with propofol
(Shenyang Haisco Pharmaceutical Co., Ltd.).

After evaluating satisfactory anesthesia effects,
sedation was implemented according to the random
grouping. Within 30 minutes of intravenous sedation
medication, sedation levels were assessed every 5
minutes, then every 15 minutes thereafter. Group D:
dexmedeto-midine hydrochloride was administered via
intravenous pump, with a loading dose of 1 pg/kg infused
over 15 minutes, and a maintenance dose of 0.1-0.5
pug/kg'/h!, with pump speed adjusted as needed to
maintain light to moderate sedation, with a Modified
Observer’s Assessment of Alertness/Sedation (MOAA/S)
score of 3 or 4, and a bispectral index (BIS) maintained at
70-90, stopping infusion 30 minutes before the end of
surgery. Group C: The initial loading dose was 0.1-0.2
mg/kg, administered via a single intravenous bolus over 1
minute, followed by a continuous infusion of 0.06-0.80
mg/kg/h?!, with pump speed adjusted as needed to
maintain light to moderate sedation, with MOAA/S score
of 3 or 4, and BIS maintained at 70-90, stopping infusion at
the end of skin suturing.

During surgery, attention was paid to maintaining
body temperature and keeping the patient's perioperative
temperature normal, with blood pressure fluctuations
maintained within -20% to 20% (if blood pressure drops
below baseline by 20%, 40 pg of deoxynorepinephrine
was administered intravenously). If HR dropped below 45
beats per minute, 0.5 mg atropine was administered
intravenously. For surgeries lasting longer than 2 hours,
epidural anesthesia was administered with a test dose of 3
mL 2% lidocaine, followed by 5-minute monitoring and

then a bolus of 1% lidocaine to ensure adequate
anesthesia. Life signs were continuously monitored to
maintain the stability of the patient's internal environment.
Anesthesia effects were monitored throughout surgery to
ensure level I anesthesia, and blood transfusions were
performed as needed to maintain hemoglobin>10 g/dL,
with blood glucose maintained between 8-12 mmol/L.

1.6 Postoperative pain relief plan

Patient-controlled intravenous analgesia (PCIA)
with multimodal analgesia was used postoperatively. The
analgesia pump formula consisted of: sufentanil 50-100
pg + tramadol 100-300 mg + palonosetron 0.25 mg,
mixed with 200 mL of 0.9% sodium chloride. The
loading dose was 3-5 mL, with a maintenance dose of 2-4
mL/h and additional doses of 3-6 mL every 30 minutes.
The loading dose was administered 20 minutes before the
end of surgery, and the intravenous pump was connected
after surgery. Postoperative monitoring was done in the
postanesthesia care unit (PACU) for 30 minutes before
the patient was transferred back to the ward.

1.7 Observation indicators

The primary observation indicator was postoperative
delirium in both groups of patients, while the secondary
observation indicators included intraoperative
hemodynamics, postoperative pain, and postoperative
complications. (1) Postoperative delirium assessment:
The 3D-CAM assessment was used to evaluate delirium
at 4 time points: postoperative day 1 (T4), day 2 (T5), day
3 (T6), and day 5 (T7). A positive result at any time point
indicated postoperative delirium. (2) Hemodynamic
assessment: HR, mean arterial pressure (MAP), and
percutaneous arterial oxygen saturation (SpOz) were
measured at four time points: preoperative day 1 (TO0),
before sedation in the operating room (T1), during
sedation (T2), and in the PACU (T3). (3) Postoperative
pain level assessment: The visual analog scale (VAS) was
used to assess resting and activity pain scores at four time
points: T4, TS5, T6, and T7. The Self-Rating Anxiety Scale
(SAS),  Self-Rating  Depression  Scale  (SDS),
Gastrointestinal Symptoms Rating Scale (GSRS),
Pittsburgh Sleep Quality Index (PSQI), and Bristol stool
chart were also used. (4) Adverse reactions, such as
nausea, vomiting, postoperative agitation, puncture injury,
urinary retention, postoperative headache, and infection,
were recorded at four time points: T4, TS, T6, and T7.

1.8 Statistical methods

SPSS 27.0 software was used for data analysis. The
Kolmogorov-Smirnov test was applied to determine the
normality of continuous variables. Normally distributed
data were expressed as x +s, and inter-group
comparisons were performed using independent #-tests.
Data that were not normally distributed were expressed as
M(P25,P75s), and comparisons of repeated measures at
different time points were analyzed using generalized
estimating equations. Categorical data were presented as
case (%), and chi-square test was used. P<0.05 was
considered statistically significant.
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2 Results
2.1 Comparison of VAS Pain Scores

2.1.1 VAS score at resting state

Generalized estimating equation (GEE) analysis of
repeated measurements of resting state VAS scores
showed an interaction effect between group and time
(P<0.01). The VAS scores in Group D and Group C
gradually decreased over time, with statistically
significant differences (y*=13.529, P<0.01; y*>=33.777,
P<0.01). At the time point T5, the resting state score in
Group D was lower than that in Group C (OR=1.477,
95%CI: 1.044-2.090, P<0.05). See Table 3.
2.1.2 VAS score at motion state

GEE analysis of repeated measurements of exercise
state VAS scores showed no interaction effect between
group and time (P>0.05). There was no statistically
significant difference between the two groups (P>0.05),
but differences at each time point were statistically
significant (P<0.05). See Table 3.

Tab.3 Comparison of postoperative VAS scores at each time
point between two groups [n=41, point, M (P25,P75)]

Group Resting state Motion state

T4 T5 T6  T7 T4 T5 T6  T7
Group D 0(0,1) 0(0,1)* 0(0,1) 0(0,0) 2(1,3) 2(1,2) 1(1,2) 1(0,2)
Group C 1(0,2) 1(0,1) 0(0,1) 0(0,0) 3(1.5,3) 2(1,2.5) 1(1,2) 1(0,1)
22/ Pgroup value 0.906/0.341 0.207/0.870
22/ Péime value 41.206/<0.001 127.736/<0.001
ﬁ/Pi..te,am.,.. value 14.085/0.003 5.996/0.112

Note: Compared with Group C, *P<0.05.

2.2 Hemodynamic Indicator Comparison

2.2.1 HR

GEE analysis of repeated measurement data showed
an interaction effect between group and time (P<0.05).
The time effect differed significantly between Group D
and Group C (y*=88.345, P<0.01; y*=18.171, P<0.01).
Pairwise comparisons revealed no statistically significant
differences in HR between the two groups at TO and T1,
or at T2 and T3 (P>0.05), while significant differences
were observed at other time points (P<0.05). Group
comparison showed no statistically significant differences
between the two groups at any time point (P>0.05). See
Table 4.

2.2.2 MAP

GEE analysis of repeated measurement data showed
an interaction effect between group and time (P<0.01).
The time effect differed significantly between Group D
and Group C (y*=113.106, P<0.01; x>=116.181, P<0.01).
Pairwise comparisons revealed statistically significant
differences in MAP at all time points for Group D
(P<0.05), while no significant differences were found for
Group C between TO and T3 (P>0.05), with significant
differences at other time points (P<0.05). At the T3 time
point, the MAP of Group D was lower than that of Group
C, and the difference was statistically significant
(OR=779.410, 95%CI: 7.341-82750.451, P<0.05). See
Table 4.

2.2.3 Sp0O:

The generalized estimating equation (GEE) analysis
of repeated measurement data showed an interaction
effect between group and time (P<0.05). The time effect
differed significantly between Group D and Group C
(¥*=29.862, P<0.01; x*>=15.614, P<0.01). Pairwise
comparisons revealed no statistically significant
differences in SpO> for Group D between TO and T1, or
between T2 and T3 (P>0.05), while no significant
differences were found in SpO; for Group C between T2
and T3 (P>0.05). Significant differences were observed
at other time points (P<0.05). Group comparison showed
no statistically significant differences between the two
groups at any time point (P>0.05). See Table 4.

2.3 Comparison of Postoperative Delirium

One patient in the C group developed postoperative
delirium. This patient was a 71-year-old female who
underwent open reduction and internal fixation for a
patellar fracture. Her preoperative Mini-Cog score was 3,
with no cognitive impairment. On postoperative day 1,
her resting state VAS score was 3, and her exercise state
VAS score was 4. The 3D-CAM scale indicated the
patient had delirium (positive for attention deficit, altered
consciousness, and disorganized thinking), lasting for 9
hours. No postoperative delirium was found in the D group.
There was no statistically significant difference in
postoperative delirium incidence between two groups
(P>0.05).

Tab.4 Comparison of hemodynamic indicators between two groups (n=41, x+s)

Group HR (beats/min) MAP(mmHg) SpO02(%)
TO Tl 2 T3 TO Tl T2 T3 TO Tl T2 T3
GroupD 76.39£8.67 78.1£1046 64.39+8.99* 65.55+11.12  98.34+1.72 104.76+13.86 83.76+12.21 87.76+12.21* 97.83+1.72 98.1+1.95 99.15£1.09 98.79+1.21
Group C 74.15+13.88 75.39£12.48 66.59£13.95 68.49+10.31 97.49+11.35 103.63+12.13 83.17+10.55 94.66+9.74  98.22+1.65 98.63+1.48 98.88+1.47 99.34+1.09
2 Paroup value 0.071/0.790 0.259/0.611 1.379/0.240
2/Pime value 84.485/<0.001 221.257/<0.001 37.692/<0.001
P Paeraction Value 10327/0.016 15.442/<0.001 11.142/0.011
Note: Compared with Group C, 2P<0.05.
3 Discussion stable postoperative hemodynamics.
Dexmedetomidine, as a  highly selective

The results of this study indicate that under the same
depth of sedation, compared with dexmedetomidine,
cipepofol did not increase the incidence of postoperative
delirium in patients undergoing non-general anesthesia
for limb fractures, and patients in the C group had more

o2-adrenergic receptor agonist, has been confirmed by
numerous studies to reduce the incidence of postoperative
delirium [11]. Its mechanism of action includes binding to
02A receptors in the locus coeruleus of the brain,
producing a sleep-like effect similar to physiological



4 \8] 5 Faft o

Chin J Clin Res, October 2025, Vol.38, No.10

sleep, and modulating the stress response of the
hypothalamic-pituitary-adrenal axis, thereby exerting
sedative, anxiolytic, and analgesic-adjuvant effects
[15-16]. Furthermore, dexmedetomidine can also reduce
the production of neuroinflammatory factors and has
neuroprotective effects. A retrospective study also showed
that compared with  propofol-induced sedation,
intraoperative dexmedetomidine-induced sedation reduced
postoperative agitation in elderly patients undergoing
orthopedic surgery [17]. Dexmedetomidine can effectively
maintain hemodynamic stability in elderly patients during
the perioperative period and reduce the incidence of cardiac
events [18]. However, dexmedetomidine also has some
limitations, such as potentially causing hemodynamic
fluctuations like hypertension, hypotension, and bradycardia
[19-20].

Cipepofol is a novel 2,6-disubstituted phenol
derivative. As an analog of propofol, it binds more tightly
to the gamma-aminobutyric acid-A (GABAAa) receptor,
and its potency is 4-5 folds that of propofol [21-22].
Compared with propofol, cipepofol has higher
hydrophobicity, lower plasma concentration, and less
injection pain [23]. Studies have shown that cipepofol can
effectively reduce the stress response and brain injury,
promote postoperative recovery, and accelerate the
recovery of cognitive function in elderly patients
undergoing orthopedic surgery [14]. Its mechanism may
be related to cipepofol reducing the release of
inflammatory markers, inhibiting the adhesion and
chemotaxis of neutrophils, and promoting the release of
anti-inflammatory  factors, thereby alleviating the
systemic inflammatory response and reducing the
incidence of postoperative delirium.

In this study, patients in the C group exhibited a
more stable hemodynamic status. The loading dose of
dexmedetomidine led to a transient increase in blood
pressure and a reflex decrease in HR, especially in young,
healthy patients. This initial cardiovascular response is
most likely due to vasoconstriction induced by
stimulation of peripheral aB receptors in vascular smooth
muscle; however, hypotension subsequently occurs when
the vasodilatory effect of central aA receptors becomes
dominant. The dose-dependent bradycardia observed
during dexmedetomidine treatment is primarily mediated
by reduced sympathetic tone, and partly mediated by the
baroreceptor reflex and increased vagal activity [24-25],
which is consistent with the results of this study. Some
studies have indicated that the HR in the
dexmedetomidine group was mostly lower than that in the
propofol group, but not below 60 beats/min [26-28].
Although the HR of patients in the dexmedetomidine
group decreased in this study, the difference was not
statistically significant, which might be related to the
insufficient sample size. At time point T3, the blood
pressure in the D group was significantly lower than that
in the C group.

This study has the following limitations: (1) The
single-center, small-sample-size design may affect the
generalizability of the results; future multi-center,
large-sample-size studies are needed for further
verification. (2) Patients were not categorized by type of
surgery; future research could focus on elderly patients or
specific surgical types to enhance the persuasiveness of

the conclusions. (3) The postoperative hemodynamic
follow-up period was relatively short, failing to fully
evaluate the sustained blood pressure-lowering effect of
dexmedetomidine; subsequent studies should extend the
follow-up time.

In summary, compared with dexmedetomidine,
cipepofol has no significant effect on the incidence of
postoperative delirium in elderly patients undergoing
non-general anesthesia for limb fractures, and patients
receiving cipepofol exhibited more stable postoperative
hemodynamics.
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FEE: BW WIS SEFERRIE S5 PRI T A 4> B BRI DY BB TR (B3 B A BRI i i3l ) 2 RoR e i 22
UREI |, DA ORI PR B 0 538 I L 2 W S AR A . T3 AR Mk e B 2R A B IR Ve 1 P S B
2023 4% 7 H % 2024 4 7 H BEATTIE A BRI BB 97 TR G 82 (il AT R A, #e IR B AL A 7 2 15 4 S A S FE IR I
(DAL, 4160 R L (C AL, 41 6] o 4% FEORR]E- 27T A A 19 4L S il A 1) 4ot 2 BEL VS SRR It A5 M TN
TR , VAt JOR T sk S U, 42 M BE ML 2H St B . D AL BB R v (8 A S FTIR e B , 7 for o | pug/keg FETE
15 min, ZEF = 0.1~0.5 g/ (kg-h) s C 4B E A P AR B R0, B UG A S ) = 0.1~0.2 mg/kg, i FF e
0.06~0.80 mg/(kg-h), EL 4% [ Z5 SR R firid: . FEEAR bR A AL A S 198 2 00, IR bk
WAL A AR ) 12 E bR, G503 (HR) PSR (MAP) Jikd i RN (SpO.) , RIGHIR ARG IF &
FEG L WUEEE 43BN ARAT 1 d(TO) A FEEHET(T1) FEH (T2) JWRFYS M7 2= (PACU)H(T3) AR 1 d
(T4) AJF2d(T5) AJF3d(T6) ARJFSA(TT) ., ER CHEEARFIELZ 10, DHBERLIRFIESR, W4
BERIFIELE KA RERTCGIT L (P>0.05) . 7ETS I, D 2H 8 3% ¥ EUR S EHITES> (VAS) FE4MIE
T CH, ZEF AL FE X (OR=1.477,95%CI : 1.044~2.090, P<0.05) , PiZH & 16 & I S5 5h VAS P4 22 A
Feita R X (P<0.05) o {EPIAE] HR \Sp0,22 5 To4e 428 L (P>0.05) o 7E T3 W] 41, DA MAPAR T C 41, 25 5%
B G 7% X (OR=779.410,95%CI :7.341~82 750.451 ,P<0.05) . 51 547 FEFCRRIEM HE , BR9A B % A1 2k
ME YT R EARIGEZE & AR TR, ELAE BRI (14 38 AR5 ML 2h 11245 R
KW : ARJGVEZE; FRIAMY s A7 SEHE0KNE ; BT AR BRI BAREE  WICEIT AR
FESES: R541.7 XEERiIEAE: A XEHS: 1674-8182(2025)10-1514-06

Effects of intraoperative sedation with dexmedetomidine and ciprofol on
postoperative delirium in elderly patients undergoing non-general

anesthesia for limb fracture surgery
ZHOU Dalei, YOU Lanying, XU Jin, WANG Jue, HUANG Junjie, JIANG Shunshun, ZHENG Kang
Department of Anesthesiology , Pukou Affiliated Hospital of China Pharmaceutical University, Nanjing, Jiangsu 210000, China
Corresponding author: ZHENG Kang, E-mail : roberizheng@163.com
Abstract: Objective To compare the effects of dexmedetomidine and ciprofol on postoperative delirium in elderly
patients undergoing non - general anesthesia for limb fracture surgery, and provide a theoretical basis for the clinical
selection of more appropriate sedative drugs. Methods  Eighty-two elderly patients scheduled for elective non-general
anesthesia limb fracture surgery at Pukou Affiliated Hospital of China Pharmaceutical University from July 2023 to July
2024 were prospectively selected and randomly assigned to two groups: dexmedetomidine group (group D, n=41) and
ciprofol group (group C, n=41). According to different fracture surgical sites, corresponding nerve block anesthesia
combined with intravertebral anesthesia were given in two groups. After confirming satisfactory anesthesia, sedation was

administered according to randomization. Group D received dexmedetomidine [loading dose: 1 wg/kg pumped over 15

DOI:10.13429/j.cnki.cjer.2025.10.011
1B{E1EE  FRFR , E-mail : robertzheng@163.com :
i hiz B #A:2025-10-20 QR code for English version
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min; maintenance dose: 0.1-0.5 pg/(kg+h) J. Group C received ciprofol [initial bolus loading dose: 0.1-0.2 mg/kg;
maintenance dose: 0.06-0.80 mg/(kg + h) | until skin closure. The primary outcome was postoperative delirium
incidence. Secondary outcomes included intraoperative hemodynamics [heart rate (HR) , mean arterial pressure
(MAP) , pulse blood oxygen saturation (Sp0,) |, postoperative pain, and complications. Observation time points:
preoperative day 1 (TO) , pre - sedation (T1) , intra-sedation (T2) , in the postanesthesia care unit (PACU) (T3) ,
postoperative day 1 (T4), day 2 (T5), day 3 (T6), and day 5 (T7). Results One case of postoperative delirium occurred
in group C, while none was observed in group D, with no statistically significant difference between the two groups of
patients (P>0.05). At T5, resting visual analogue scale (VAS) scores were significantly lower in group D than in group C
(OR=1.477, 95% CI: 1.044-2.090, P<0.05). Significant intergroup differences in active VAS scores existed at all time
points (P<0.05). No significant differences in HR and SpO. were observed between the two groups (P>0.05). At T3, MAP was
significantly lower in group D than in group C(OR=779.410, 95%CI: 7.341-82750.451,P<0.05). Conclusion Compared
with dexmedetomidine, ciprofol does not significantly affect postoperative delirium incidence in elderly patients
undergoing non-general anesthesia limb fracture surgery, and can provide more stable postoperative hemodynamics.

Keywords: Postoperative delirium; Ciprofol; Dexmedetomidine; Sedation; Non-general anesthesia; Elderly patients;

Limb fracture surgery

ARG % R — R LB ARG I R, EE R
NIRRT IR A A AT B R AT
ARG 24~72 W' R % 2 308 B i [ 48
K, 330 d FRA BRI KRR B R AR AR AR T
SR B AAET XU

HRAE 2017 47 JR Y bR B B 23 % A1 1R IS 18 2248
ML ARFIEZS R AN 3.6%~283% , ARG
EENHEERZ , BRTFAREEMA G IEZMN EZE
HWEZ " BRFARRGIEZ L AEFN 4%~65%,
I HS5FARFEEDIME, Hh SR FARAR G
R RAERN 9%~15% , BEHFFARARIGIEZ LA %A
35%~65%""",

TR, S ITABAH EL , AR (8 FH A SEFEmRine
Fn] IR S 2 AR T 2 H R
AR IRORRIREZY |, At TRt AR FHR , (R Sl ey
WAGER, HEAEGPR" FRAEH— ik 4
ERRIELY  Xy- 2L TTR(GABA) FA SR A1 7, 15
T HAATRAR LS AN G R G AR RG]
VERISRE R AR . ATE e . AL, 5
Z DT, FRAE N FHTE AR B R AR B T AR08
RN RN 5 A, et R AR SR AR, FLAR A
TIREME s, FAG T = AR 2

DR AR T T4 B  FE R R DU 3T AR R
AR T AT SEFORIE , PRI B B R R S IR J5 15
BRER, AT BTE A EFERE S A AR b
TR IT FAR B E ARG EZ R,

1 BERENTE
L1 —ft#t AR zb R s H

Be B 12 B 2% b3 At vfE (/25 : 20230097 ) , i 32k
02023 4F 7 H 2 2024 4 7 7 % B 32 A 42 R DU B
PR 82 B EVEWIITER R . PASRUE: (1) 4F
1% 65~90 %/ ; (2) 32 [E PR = Vi 32 (American Socie-
ty of Anesthesiologists, ASA) g 1~ %%, (3) Bk
J5t i 48 #X (body mass index, BMI) 20 ~ 27 kg/m’;
(4) B BORIEE, 5 8 IR A 3R (Mini-
Cog)4~571 5 (5) FF AT R [F) &, 235 FH [ &
B BRI G AHSCHRAE . HEBRARE : (1) RETFAE A
TN B A2 R T Bl T AR A A 0 W 45 5
PR A RERR NG 5 C R A 1S 2 VA 5 (2) R
ARG R BORS #io5 s, I HTRS B 25 245 )
5 (3) BRTE LR i 5 5 (4) AREE A IAE (F 28
H <30 g/L); (5) Bi§+ ; (6) THRLAFHFHAIT H . S
BRbRdE: (1) ZAEFETR R FAR 5 (2) AR
72 (3) hiRIB BTN 5 BRI AL AR AL
PIBEALEC T2 F R84 12 L BN R A SE TR
(DA FFRABL (CLL) , BN 41 PIEE . PIL]
SBEAEWS R BMILASA 734 T RG22 7 E 45
T2 X (P>0.05), WFE.FK2,

12 Rz ARAET O IEA BE T DT,
FFFEAT PRI MR E A e B PE 4312 (visual ana-
logue scale, VAS)15)ll, 10 BERBVIRE , FEAR A
3 min & %12 W7 i 3 (3-minute diagnostic interview for
Confusion Assessment Method, 3D-CAM) #7143, A Hij Ml
Bl 12F 48R 03R (heart rate, HR) | Il | Ji3 L 48000
FE . WA 8 h, ARk 4 h, BEAARRITIZ .

1.3 wEWEE  BEANERIONEEK,
LG TeeIhk i A AR HR AR5



+ 1516 - FE G RBFSE 2025 4F 10 A %5 38 555 10 ] Chin J Clin Res, October 2025 , Vol.38 , No.10

SRS IAR, EUR R 2~3 Limin, W15 & 2Ll fii - oA
I ] 4 25 5 3 22 W I B Bl ik L e P AROR — 4R Ak
fiie SICHEMERS NIRRT 25 T FLIREAMAS 6 mL/kg ¥ %5,
1.4 REBALE I F RBRE T X
L4l X REEEI T EFR  BEBCEEM,
THRB A 5] 5T B W IR A , BT AR 258 Hbr i B 5,
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TR )G, 45 R R BRI AR L SR FH — A0k
(Lows B Loy [R] B A7 JE B8 I 5 DR 15, 0G5 Y [0 35 3
1%, 25 0.5%H L H A [ R K 2.0 ~ 3.0 mL, 1R 1 I
SRR AT 1) Sk i B AR RS AM 45 3 em, 04 TG
WA 3 mL A= BEER K Je 2 56 1, B Bh AR K
SAMEMOE , FH VRS AR R B 0 I B R BT 1T
Too, HEFF I 30 1 R, PEAG RO o A HEAE
DAL PR AR 2 UL, R TR A0SR AN TG A, O M0 AT 4 B BRI
IR AT
142 ARHOC AR EIT FRCTAR BRI R G
W JE BT RO B AR SRR A TR |
TR RGBS BR , A3k B AR B S HEE 0.25%
BRI 30 mL; IR e B S T S S
ARSIV BA T (0.25%% R K 30 mL) FEE A5 |5 F
T b A B2 (0.25%F MR H 15 mL)
143 FHEIFR  BEBOEEM, Sk 2,
BiE JEBUOCT SEE BT TR 53 T S 2
BHE, 1223k HARDL B S , 45T 0.375% % Uk [
10 mL, A7 75 51 5 A LB A A B ) BELAE L 457
0.375% B URF K 20 mL; RBEH 38 B3 i
15 N A CULEIE A B+ ) BT, 45T 0.375%%
WR-R 145 15 mL, P Bl S VR S AV RIMAE , 7 JRR P Ak
Ho AP0 G BE T R B, BRI RICR AN 2, 0 kA 7
S BRI, R IR AR .
15 ##HF % DUABREARPEH IR A K
WE 1 SRR (10 )1 56 KRR R 245 M A FRA ) ) 3L &, C
2 A8 AR R 0 B0 B (b BH Ve SRR 25 A BR A
) B

T PR T 2550 SR 96 R S5, e P Bt L 0 20 S it
Wi, WK THEEZE 09 30 min N, 4 5 4B PR AL A
K, Z I 1S 8PPl 1k, DAL BRIk A SRR
A FEFEIRE , T 1 wg/kg FE 1 15 min, 4ERFE 0.1~
0.5 pg/(kg-h) , BERTE S AT HE AR RS B 5 A T8 b R A
o R AL ER T4 (modified observer’ s assessment of
alertness/sedation, MOAA/S)FE-43 3 5%, 4 43, ik HL XSG
B (bispectral index, BIS)4E 7 7E 70~90, F F AR 4%
HI30 minf5 1 Hfiid . C4H: iR ffmiili 0.1~0.2 mg/ke,

1 min FAYCEKHETE )G L 0.06~0.80 mg/ (kg +h) FF&E%E
T, B I ) R A% 4 5 AR AL TR v B B R
MOAA/S P43 3 57 4 43, BIS 44515 70~90, B 5 4% 17
SEAIHE T

AR R, e A BT AR AR 5 ek
I B HE-20% ~ 20% (4 1 FAR T FE Al 1% 20%
KA 22 U F IR AR 40 pg) , 4 HRAIGT 45 YU/min,
K2 T BTHE A 0.5 mg, YT ARBF T2 h, HEE Y
JBR B B /25 F 3 mL 2% 0] 2 K IR B &, 5 min
Ji B RS A MR I 1907 22 D ORAIE SRR PR A | v 2 s )
BF A AT RAE, dEdr B N IR E . AR 2056
TERRBERIOCR , CRAUE BRI ASCR 1 ¢, B2 St 4
AeFEHRFMLLE N > 10 g/dL, 4ERF 8% 8~12 mmol/L.,
1.6 RE#HAZE AERHEE ARGk, 51
SIS N A5 KJE 50~100 pg+i 522 100~300 mg+
WA 3% 35 7 B 0.25 mg, 11 0.9% AL AN L & 200 ml, 7
fif ik 3~5 mlL, i35 2~4 mL/h, 3B 15 3~6 mL, [A] &
30 min, FAREEHAT 20 min 5T 1 fof i, FARZE o
AHIKAE , AR5 WS A T % (postanesthesia care
unit, PACU) ¥4 30 min J5 19190 55
1.7 MERIEHr EEOWEIRIR B E ARG A%
T, BN EEFE b A B AR TP sl )1 2% R
JE BT ARG I RAETE DL . (1) RJ5 18 ZPFAl - 3D-
CAM PFAL 4 I H] R B 2R3 ARG 1 d(T4) AR5
2d(T5) AJF3d(T6) AJF5 d(T7) o F{F—HFE]H
B, WA A G E 2. (2) M3 8h J1 241l AR 1 d
(TO) AT (T1) EF# (T2) \PACU 1 (T3) 1Y
HR 44 3lj ik & (mean arterial pressure, MAP) Fl1£2 57
zﬂﬁﬂ*lﬂl/ﬁ/@ N (percutaneous arterial oxygen satura-
tion ,Sp0,) o (3) A JF ¥R & PFAG - R H VAS %9
PEO VAN R B ARG T4 TS \T6 T7 B[] 5 ff) i
G SR PE I3 o R AR A PP 3R (SAS) (AR
H i 3% (SDS) W7 il i AR i 3% (GSRS) (L 2%
A HEE FIR JT 2 4 25 (PSQD) Al HEL T 46 KA 43 2K 3k
(4) 5% T4 . T5 . T6 . T7 Bf [A] s Lo X AR B 5
SERNE A R B R SR SR R RN Y
1.8 it F ik K SPSS 27.0 Ao b Bl
X H Kolmogorov-Smirnov K g1 2 T R R IEAS
PR, FFE IEAS AT T OB x2s R, A1) L3
K A AEA R 3, AN AT TR 73 A5 1 M (Pas,
Prs) 37, B M GORIAS [l B (] 2 4 LR T X
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5. P<0.05 hESAGIEE L,
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2.1 VASERIFH LA
2,11 HERA VASTESr SN R TOR T SUAG

T RE A M 4 SR B, A gl xR 8] 22 [R] A5 38 R0
(P<0.01). DZLFICHLIVAS P53 Bl A B[R] ZE K %
WA, 2 54 G278 L (¥=13.529,P < 0.01; ¥’=
33.777,P<0.01), 7£T5Bf[E] 48, D 4 ## 2R VAS
KT C4l, 2R B G L (OR=1.477,95%ClI :
1.044~2.090,P <0.05), W33,

212 BEPRAE VASTESY BN TR AL
TE AR BT 45 SR R, 0 Al B (8] TG 38 HRL (P >
0.05). MM 2ER TG IT2#E X (P> 0.05) ; % B
[ L 2= A G2 B L (P <0.05), WL3R3.

22 HR EEMGEZOR ) UG5 8o b
R, ST XA A B AW (P < 0.05) . DALFIC A
AR RIRON 22 57 8 S it 27 1 L (x’=88.345, P < 0.01;
X=18.171,P <0.01) ; B L4 7 , PIZH Y HR 7E TO
FITTR 25 T2 M T3 B 5 e 22 S e ge it L (P >
0.05) , FABA ] s PR LR 22 AT it 2 L (P <
0.05), A LB IR, 7E45 I [R] i ZH HR i 22 5+
TGt E (P >0.05),

23 MAP EEMEZORIA AT R AT A R
R, A xBf [AA ZE BALW (P < 0.01), DAIRICH]
s TR) R 25 57 G i T27 3 L (y=113.106, P < 0.01;
X=116.181,P <0.01) , i tL 3 .7, D 4119 MAP #£
AR R 22 R A ST L (P < 0.05)
C 4 /Y MAP 7€ TO F1 T3 B o5 b 22 R oG it 24 8 L
(P>0.05) , HAth A [i] o5 PR W L3 25 57 A B 24
(P<0.05), fET3HFEIS, DAL MAPML T C4l, 25
A # L (0R=779.410,95%CI:7.341~82 750.451,
P<0.05),

24 SpO, HEEWMFEFOR) LTI Hras
R, S X A 38 HAUV (P < 0.05) . DALFICE
4 B TRD 000 25 S5 e it 22 3 L ('=29.862, P < 0.01;
X=15.614,P<0.01), M tL# 87~ , D 4119 SpO. 7
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Tab.3 Comparison of postoperative VAS scores at each time point between two groups

TO F1T1 B 8 T2 F1 T3 I 55 M 85 22 S TG it X
(P>0.05),C 411 SpO, 78 T2 FIT3 I} s L4 2 7 L4
THER (P> 0.05) , HoAth s [] o5 90 W HL 325 5+ 4
T E L (P<0.05), R HE B R , 7545 i) 25 7
20 SpO, b R TG X (P >0.05), W34,
25 REEZHLLE CHBREARFEZ 1M,
R E L, T AT 8w I U T B AL E
AR, ARHif Mini-Cog P74 3 43, TLINHIBERG ; RJ5 1 d
VifR, # BOR S VAS E4) 343, 18 IR 25 VAS 143
441, 3D-CAM 2 F /R BOH 1B ZRES (TR T BRAS
BPUKF s R AL M)  R5229 he D4
BERKAARGESZ ., WAHBERGIERZ KR
SIS X (P>0.05) .

R WABHE BRI (n=41)

Tab.1 Comparison of general information between two groups
(n=41)
i D4 cH4l Ml Pl
WYY, xts) 73.22+6.94  72.49+7.09 0.472 0.638
PESIL 9374 () ] 17/24 18/23 0.050 0.823
R (kg, %ts) 65.70£10.83  64.49+6.62 0.634 0.528
B (m, xts) 1.6420.08 1.64£0.07  0.130 0.897
BMI(kg/em?, xs) 24.40+3.19  23.98+2.59 0.659 0.512
ASASR T 9 M () ] 12/29 15/26 0.497 0.481

Fz2 MABREFAREHELE  (n=41)

Tab.2 Comparison of operative conditions between two groups

(n=41)

WiH D4 CH Y28 P1E
FARIII (%) ]

A 1(2.4) 1(2.4)

SRS 13(31.7) 21(51.2)

JE SR 10(24.4) 4(9.8) 6587 0953

B A 12(29.3) 7(17.1) ’ ’

N2 4(9.8) 7(17.1)

A 1(2.4) 1(2.4)
FARBHE (min)* 85.0(50.0,113.0) 85.0(50.0,116.5) 0.394 0.889
JRIEFAE] (min, x+s) 122.85£59.31  118.71+45.83  0.354 0.724
HZGMHE] (min, x+s)  70.39+35.50  78.32+38.36  0.971 0.334
i (mL)" 50(15,75) 50(15,75) 0.451 0.652
PR (mL, x+s)  730.49+344.76  691.46+271.09 0570 0.570
AR (mL, X+s)  390.24+209.53 414.63x190.47  0.552 0.583

‘Ij::u%fﬂM(PlSyPﬁ)%%ﬂis

[n:41,§j\,M(P25,P75)]
[n=41, point, M(Pss,Pss) |

a5 AR B FPIRE

T4 T5 T6 T7 T4 TS T6 T7
D4l 0(0,1) 0(0,1)° 0(0,1) 0(0,0) 2(1,3) 2(1,2) 1(1,2) 1(0,2)
ci 1(0,2) 1(0,1) 0(0,1) 0(0,0) 3(15,3) 2(1,2.5) 1(1,2) 1(0,1)
XIPanft 0.906/0.341 0.207/0.870
XIPuf 41.206/<0.001 127.736/<0.001
XIP ot 14.085/0.003 5.996/0.112

5 CHIHHLE, P < 0.05,
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R4 PULEHE HR MAPFISpO H#E  (n=41, xs)
Tab.4 Comparison of HR, MAP and SpO: between two groups (n=41, x+s)

HR(¥X/min)

MAP(mmHg)

Sp0,(%)

TO Tl T2 T3 TO

T2 T3 TO T1 T2 T3

D4 76.39+8.67 78.10£10.46 64.39£8.99 65.55+11.12 98.34+1.72 104.76+13.86 83.76+12.21 87.76+12.21" 97.83x1.72 98.10+1.95 99.15+1.09 98.79+1.21

c4l 74.15£13.88 75.39£12.48 66.59+13.9568.49+10.31 97.49+11.35 103.63£12.13 83.17+10.55 94.66+9.74

98.22+1.65 98.63+1.48 98.88+1.47 99.34+1.09
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