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Abstract: Objective: To investigate the effects of sevoflurane combined with propofol continuous
anaesthesia on anaesthesia and postoperative analgesia and recovery in elderly patients undergoing
lower limb fracture surgery. Methods: In this study, 344 elderly patients who underwent surgical
treatment for lower limb fractures in our hospital between June 2020 and May 2022 were enrolled
for prospective analysis, and the patients were equally divided into a control group and an
experimental group by the random number table method, with 172 patients in each group.In the
control group, continuous anaesthesia with propofol was used, while in the experimental group,
continuous anaesthesia with sevoflurane and propofol was used. The anesthetic effect,
postoperative analgesic effect, recovery effect and adverse reactions of the patients in the two
groups were compared. Results: The excellent anesthesia rate in the experimental group was
significantly higher than that in the control group (P<0.05); VAS scores at T1, T2, T3 and T4 were
significantly lower in the experimental group than in the control group (P>0.05); Time to awaken,
time to extubation and time to leave the anesthesia recovery room were all significantly lower in the
experimental group than in the control group (P<0.05); The difference in the incidence of
postoperative adverse reactions between the two groups was not statistically significant (P>0.05).
Conclusion: Sevoflurane combined with propofol continuous anaesthesia is ideal for anaesthesia in
elderly patients undergoing lower limb fracture surgery. This protocol is effective in suppressing
postoperative pain and facilitating recovery from anaesthesia and does not increase the risk of
postoperative adverse effects in patients.

Keywords: sevoflurane; propofol; continuous anaesthesia; elderly; lower limb fractures; surgery;
anaesthetic outcome; postoperative analgesia and recovery

1. Introduction

Lower limb fractures are a frequent orthopaedic disorder in the elderly [1]. Due to the age of the
elderly, the bone density of the body gradually decreases with age and the fragility of the bones
gradually increases, which makes the elderly population vulnerable to fractures when they are hit by
external forces [2]. Studies have demonstrated that patients with lower limb fractures should be
treated immediately and effectively to minimise further deterioration of the fracture [3], as lower limb
fractures may have serious physical and psychological consequences, and some patients with severe
fractures may suffer from permanent disability.At present, the treatment of lower limb fractures is
mainly surgical [4], but due to the relatively low tolerance of surgery and anaesthesia in the elderly
population, and the possible combination of coronary heart disease, diabetes and other serious
underlying diseases, the risk of surgery in this group is greatly increased compared to that of young
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adults [5]. Therefore, when dealing with elderly patients, a safe and efficient anaesthetic plan should
be developed according to the patient's condition and their actual situation, thus helping to reduce
the risk of surgery and further improve the effectiveness of surgical treatment [6].

Propofol is a commonly used anesthetic drug in clinical practice. It has the characteristics of
rapid onset of action and ideal recovery from anesthesia, and it has been used in clinical practice for
many years and its safety has been widely recognized [7]. Sevoflurane, a new type of inhaled general
anaesthetic, is characterised by its lack of taste irritation and low blood gas distribution coefficient,
which makes it suitable for rapid induction of anaesthesia under the mask during surgery in elderly
patients due to its weak irritation of the patient's airways [8].Studies have shown that sevoflurane
can effectively maintain haemodynamic stability during surgical anaesthesia in elderly patients,
which could open up a new clinical approach to anaesthesia [9]. Based on the above reasons, 344
elderly patients undergoing surgical treatment for lower limb fractures in our hospital between June
2020 and May 2022 were selected for prospective analysis in this study, with the aim of analyzing the
effects of sevoflurane combined with propofol continuous anesthesia on anesthesia and
postoperative analgesia and recovery in elderly patients undergoing lower limb fracture surgery.

2. Materials and Methods

2.1. General Information

In this study, 344 elderly patients who underwent surgical treatment for lower limb fractures in
our hospital between June 2020 and May 2022 were enrolled for the seventh anniversary extension
analysis.General information on the patients including gender, age, body mass (BMI), anesthesia
classification and surgical site were collected. The patients were equally divided into a control group
and an experimental group by the random number table method, with 172 cases in each group.The
study was approved by the ethics committee of Handan Central Hospital, No.19297593.

2.2. Inclusion and Exclusion Criteria

2.2.1. Inclusion Criteria

(1) All patients were >60 years of age.

(2) Patients who were diagnosed with the presence of a lower limb fracture by relevant orthopaedic
diagnostic findings.

(3) Patients who recived treatement in our hospital for the relevant surgery.

(4) Patients who were graded as grade I-II in anaesthesia.

(5) Patients and their families were informed and voluntarily signed the relevant informed consent

forms for this study.

2.2.2. Exclusion Criteria

(1) Patients with contraindications related to surgery or anaesthesia.

(2) Patients with abnormalities in coagulation and metabolic function.

(3) Patients with combined malignancy.

(4) Patients with immune disorders of the organism.

(5) Patients with combined psychiatric disorders or communication disorders.

(6) Patients and family members who were unable to cooperate fully with this study for various

reasons.
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2.3. Methods

Patients in both groups underwent routine pre-operative fasting and were given mask
oxygenation, as well as routine pre-operative measures such as establishing intravenous access and
cardiac monitoring of blood pressure, heart rate and oxygen saturation.

(1) Control group: In the control group, the patient is first given preoperative intravenous
dexmedetomidine hydrochloride (Jiangsu Hengrui Medicine Co., Ltd., Nation Drug Administration
NO.H20090248) at a dose of 0.5 ug/kg, requiring slow sedation for 10 minutes; Then patients were
administered an intravenous drip of 1.5mg of midazolam (Jiangsu Enhua Pharmaceutical Co., Ltd.,
Nation Drug Administration NO.H20143222) for induction of anaesthesia; After the patient's muscles
had relaxed, tracheal intubation was performed and respiratory parameters were set with a tidal
volume of 8 ml/kg and intraoperative oxygen saturation maintained at >98%, moreover,
dexmedetomidine is continuously pumped at 0.5 ug/(kg-h); Subsequently, patients were offered
propofol (Hebei Yipin Pharmaceutical Co., Ltd., Nation Drug Administration NO.H20093542) as a
continuous pump anaesthetic with a maintenance anaesthetic of 2 mg/kg.

(2) Experimental group: In the experimental group, sevoflurane (Shandong New Age Pharmaceutical
Co., Ltd., Nation Drug Administration NO.H20080680) was combined with anaesthesia protocol in
the control group, and the concentration of sevoflurane was adjusted to 5% and inhaled continuously

through an airtight mask by patients.

2.4. Observed Indicators

(1) Anaesthetic outcome. Excellent: no adverse stress reactions in the patient, ideal intraoperative
muscle relaxation, stable intraoperative haemodynamics, overall smooth procedure. Good: patients
with controllable adverse stress reactions, fair degree of intraoperative muscle relaxation, relatively
stable intraoperative haemodynamics, overall smooth procedure; General: patients with
uncontrollable adverse stress reactions, fair intraoperative muscle relaxation, significant
intraoperative haemodynamic fluctuations and an overall uneventful procedure; Poor: patients with
uncontrollable adverse stress reactions requiring adjunctive pharmacological interventions.

(2) Postoperative analgesic effects. Patients' analgesia was assessed using the Visual Analogue Pain
Scale (VAS) at 3h (T1), 6h (T2), 12h (T3) and 1d (T4) postoperatively. The scale is scored out of 10,
with a higher score indicating a more severe pain condition.

(3) Recovery from anaesthesia. The indicators of recovery from anaesthesia were (time to awaken,
time to extubation and time to leave the recovery room), all of which were recorded by the relevant
medical and nursing staff in our hospital.

(4) Adverse reactions. Adverse reactions to anaesthetic drugs in patients include nausea and

vomiting, bradycardia, respiratory depression, pruritus and drowsiness.

2.5. Statistical Analysis

The data of this study were collated and analysed using SPSS 22.0. The measurement data were
expressed as mean + standard deviation (X+s) and compared using t-test; the count data were
expressed as number of cases (%) and tested using x2. P<0.05 indicates that the comparison is
statistically significant. GraphPad Prism 8 was used as the graphing software.


https://doi.org/10.20944/preprints202411.0112.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 November 2024 d0i:10.20944/preprints202411.0112.v1

3. Results

3.1. General Information

In the control group, there were 94 male and 78 female patients; age 61-84 years, mean age
(71.19+4.36); BMI range was 19-26 kg/m?, mean BMI (22.37+1.82) kg/m?; anaesthetic classification was
grade I in 77 cases and grade II in 95 cases; surgical sites were femoral neck in 64 cases, femoral
trochanter in 71 cases and tibiofibular in 37 cases. In the experimental group, there were 97 male and
75 female patients; age 62-85 years, mean age (71.26+4.41) years; BMI range was 19-27 kg/m?, mean
BMI (22.46+1.93) kg/m?; anaesthetic classification was grade I in 79 cases and grade II in 93 cases;
surgical sites were femoral neck in 61 cases, femoral trochanter in 76 cases and tibiofibular in 35 cases.
The general information of the two groups of patients was comparable and there was no significant
difference in their comparison (P>0.05) see Table 1.

Table 1. General data comparison [X+s, n(%)].

Experimental
Control group(n=172) t/x2 p
group(n=172)

Gender 0.106 0.745
Male 94 97
Female 78 75
Age (years) 61-84 62-85
Average age (years) 71.19+4.36 71.26+4.41 -0.148 0.882
BMI(kg/m?) 19-26 19-27
Average BMI (kg/m?) 22.37+1.82 22.46+1.93 -0.445 0.657
Grading of
0.047 0.829
anaesthesia
Level I 77 79
Level II 95 93

Surgical site
Femoral neck 64 61 0.113 0.737
Femoral ridge 71 76 0.297 0.586

Tibiofibular 37 35 0.07 0.791
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3.2. Comparison of Anesthesia Effect

The excellent anesthesia rate of patients in the control group was 84.9% (146/172), of which 68
cases were excellent, 78 cases were good, 21 cases were general and 5 cases were poor; the excellent
anesthesia rate of patients in the experimental group was 97.1% (167/172), of which 75 cases were
excellent, 92 cases were good, 4 cases were general and 1 case was poor. The excellent anesthesia rate
of the experimental group was significantly higher than that of the control group (P<0.05), as detailed
in Table 2.

Table 2. Comparison of anesthetic effects [n (%)].

Excellent and good
Group Cases  Excellent Good General Poor
Rate (%)
Control
172 68 78 21 5 84.9%(146/172)
group
Experimental
172 75 92 4 1 97.1%(167/172)
group
x? - - - - - 15.635
P - - - - - <<0.001

3.3. Comparison of Analgesic Effects at Individual Postoperative Time Points

As shown in Figure 1, the VAS scores at T1, T2, T3 and T4 in the control group were (3.29+0.62,
3.48+0.61, 3.73+0.71, 4.33+0.75); the VAS scores at T1, T2, T3 and T4 in the experimental group were
(2.72+0.54, 2.83+0.54, 3.12+0.61, 3.63+ 0.66). The VAS scores at T1, T2, T3 and T4 were significantly
lower in the experimental group than in the control group (P>0.05).

—o— Observation Group
-=- Experimental group

A Time Point Vas score

0 I I I I
T T2 T3 T4

Figure 1. Comparison of analgesic effects at various postoperative time points ( X +s). Note: *

indicates P<0.05 for comparison.
3.4. Comparison of Anesthesia Recovery Effects

As shown in Figure 2, the awakening time, extubation time and time to leave the recovery room
were (12.84+5.16, 16.23+6.38 and 53.69+10.28) in the control group and (11.32+4.65, 13.41+5.26 and
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48.67+9.06) in the experimental group respectively. The time to awaken, time to extubation and time
to leave the recovery room were all significantly lower in the experimental group than in the control

group (P<0.05).
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Figure 2. Comparison of recovery from anaesthesia (x+s). Note: * indicates P<0.05 for comparison.

3.5. Comparison of Adverse Reactions

The incidence of adverse reactions in the control group was 16.9% (29/172), including 9 cases of
nausea and vomiting, 6 cases of bradycardia, 2 cases of respiratory depression, 7 cases of skin pruritus
and 5 cases of drowsiness. The difference in the incidence of postoperative adverse reactions between
the two groups was not statistically significant (P > 0.05), see Table 3 for details.

Table 3. Comparison of adverse reactions [n (%)].

Control Experimental
Adverse reactions x? p
group(n=172) group(n=172)

Nausea and vomiting 9 11 - -
Bradycardia 6 7 - -
Respirator

P Y ’ ’ ) )
depression
Itchy skin 7 6 - -
Drowsiness 5 6 - -
Total incidence (%) 16.9%(29/172) 18.6%(32/172) 0.179 0.672

4. Discussion

Due to the increasing ageing of our population, the incidence of lower limb fractures in the
elderly is also showing a trend of increasing year by year. The occurrence of this disease can lead to
severe pain, thus seriously affecting the daily life of patients[10]. Surgery is the most common clinical
treatment for lower limb fractures, but due to the degeneration of the organs of the body and the
combination of various underlying chronic diseases in elderly patients, it is difficult for them to
tolerate the trauma caused by surgery and anaesthesia, especially in patients with combined
cardiovascular and cerebrovascular diseases, who are prone to adverse stress reactions during
surgical anaesthesia, which makes the risk of surgery significantly higher [11]. The choice of
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anaesthetic drug is a major factor in determining the outcome of the operation and the patient's
prognosis for recovery. Different intraoperative anaesthetic drugs have different effects on the
patient's organism, so the choice of anaesthetic drugs and doses needs to be more careful in elderly
patients undergoing surgery for lower limb fractures [12]. Propofol is widely recognized as a short-
acting intravenous anesthetic induction and maintenance drug of the alkylate class. Propofol can
effectively reduce cortisol concentrations and sympathetic nervous system activity in patients, but it
may also lead to disturbances in oxygen metabolism in the human brain [13]. Sevoflurane is a new
inhalation-induced anaesthetic drug that is gently dosed, smoothly acting and well suited to deep
anaesthetic regulation, and has the advantages of rapid recovery from anaesthesia and less tracheal
irritation [14]. It has also been shown that the use of sevoflurane can further enhance the muscle
relaxation effect caused by non-depolarising muscle relaxants, thus helping to improve the puncture
success rate and anaesthetic effect of compound anaesthesia in patients [15]. To investigate the effects
of sevoflurane combined with propofol continuous anaesthesia on anaesthesia and postoperative
analgesia and recovery in elderly patients undergoing lower limb fracture surgery, 344 elderly
patients undergoing lower limb fracture surgery in our hospital were selected for this study and
analysed.

The results of this study showed that the excellent anesthesia rate of patients in the experimental
group was significantly higher than that of patients in the control group, which was similar to the
results of previous studies [16,17], confirming that the combination of sevoflurane application on top
of continuous anesthesia with propofol can further improve the anesthetic effect of patients.
Postoperative pain is always a major clinical and patient concern. Postoperative pain is a major factor
in negative emotional and physiological-psychological changes, and severe pain can have a serious
negative impact on the patient's postoperative recovery [18]. Dong [19] et al. (2021) indicated in their
study of anaesthesia in 267 elderly patients with lower limb fractures that whether or not sevoflurane
combined with continuous propofol anaesthesia was used did not have a significant effect on
patients' pain at various postoperative time points, whereas the results of the current study showed
that the VAS scores at 3h, 6h, 12h and 1d postoperatively were significantly lower in the experimental
group than in the control group, which was not consistent with the findings of Dong et al. The reasons
for this discrepant result may be related to the sample size of the study, the different determination
criteria used, etc. Studies have shown that combining inhalation induction techniques with tissue
anaesthesia is more effective than tissue anaesthesia alone, with advantages such as higher
bioavailability and ease of administration [20]. At the same time, the patient's voluntary breathing is
preserved after sevoflurane anaesthesia, which shortens the recovery time after surgery [21]. With
regard to the postoperative recovery of the patients in this study, the time to awaken, time to
extubation and time to leave the recovery room were significantly lower in the experimental group
than in the control group, confirming once again the role of sevoflurane anaesthesia in facilitating the
recovery of the patients. In the final comparison regarding adverse reactions, the results of this study
showed no statistically significant difference in the incidence of postoperative adverse reactions
between the two groups, a result that provides more evidence-based medical evidence for the clinical
safety of sevoflurane.

There are still a number of shortcomings in this study, such as the lack of assessment of patients'
cognitive function and the lack of regular follow-up, which prevented this study from assessing
patients' post-operative cognitive function and subsequent quality of life, and further clinical studies
are expected to supplement this analysis.

5. Conclusions

Sevoflurane combined with propofol continuous anaesthesia is ideal for anaesthesia in elderly
patients undergoing lower limb fracture surgery. The protocol can effectively suppress patients'
postoperative pain and facilitate their recovery from anaesthesia, and it does not increase the risk of
postoperative adverse effects in patients.
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