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Abstract: This study aims to explore the application effect of precision anesthesia in
elderly surgical patients. 82 elderly patients who underwent surgical treatment in our
hospital from September 2021 to August 2023 were selected as the research subjects. The
patients were divided into an observation group and a control group using a random table
method, with 41 cases in each group. The control group used traditional anesthesia
techniques for anesthesia management. The observation group used precision anesthesia
technology to anesthetize patients. Compare the depth of anesthesia control, incidence of
complications during anesthesia, and postoperative recovery between the two groups. The
control group using precise anesthesia technology for anesthesia management was
significantly better than the control group in terms of anesthesia control depth, incidence of
complications during anesthesia, and postoperative recovery rate (p<0.05), promoting
postoperative recovery and improving the prognosis of elderly patients during surgery. It
has good safety and high clinical value, and is worth further research and promotion.

1. Introduction

With the increasing trend of global population aging, there is a growing demand for surgery in
elderly patients ™. However, elderly patients may have more sensitive and prolonged drug
responses due to physiological changes, increasing the difficulty in controlling the depth of
anesthesia. Their co-morbidities may have a significant impact on the safety and efficacy of
anesthesia 2. In addition, older patients may be on multiple medications concurrently to manage
their chronic conditions. These medications may interact with anesthesia medications, increasing
the risk of anesthesia drug metabolism and side effects. Elderly patients may have a slower recovery
from anesthesia and take longer to wake up and return to normal functioning Bl. These include
anesthetic risk, cardiovascular risk, respiratory risk, and infection risk. Although older patients are
at higher risk for surgery, a range of strategies and preventive measures can be taken to reduce risk
through comprehensive assessment and individualized management. These include preoperative
assessment and preparation, selection of appropriate anesthetic techniques and medications, and
intraoperative and postoperative monitoring and management 4. These expose elderly patients to
higher surgical risks. Therefore, ensuring the safety of surgery in elderly patients has become an
important challenge for the medical community and public health.

Precision anesthesia technology is a revolutionary approach to anesthesia management that
includes key components such as preoperative assessment, individualized design of the anesthesia
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plan, use of monitoring equipment, and control of the depth of anesthesia . Based on
individualized patient characteristics and surgical needs, this technique aims to minimize surgical
risks and the occurrence of anesthesia-related complications, improve anesthesia outcomes and
surgical quality, and promote rapid postoperative recovery and rehabilitation progress . In
summary, the various advantages of precision anesthesia make it an important tool in modern
anesthesia practice and may have a positive impact on the safety of surgery in elderly patients.
Precision anesthesia technology has been widely used in many surgeries, including but not limited
to the following types of surgeries: cardiac surgery, brain surgery, organ transplantation,
neurosurgery, and more 8. However, there are still fewer studies on precision anesthesia
techniques in surgery for the elderly. Based on the high safety of precision anesthesia technology;, it
has unique advantages in improving surgical outcomes, individualized treatment, and optimizing
postoperative recovery 1. We firmly believe that the future of precision anesthesia technology for
the elderly is very bright and can bring better results for the surgical treatment of the elderly.

In this paper, we screened 82 cases of elderly patients who underwent surgical operations in our
hospital in our study groups, to explore the influence of precise anesthesia techniques on the safety
of elderly patients during surgery. Our research aims to provide a scientific basis for improving the
surgical outcomes of elderly patients, which is now reported as follows.

2. Information and Methods
2.1 General information

The present study used a randomized group double-blind controlled research design. Eighty-two
cases of elderly patients who underwent surgical treatment in our hospital during the period from
September 2021 to August 2023 were selected as the subjects of this study and were divided equally
into two groups according to the method of randomized number table, with 41 patients in each of
the control group and the observation group. Observation group: 26 males, 15 females, age 60-75
years old, mean age (67.543.5) years old. Control group: 22 males, 19 females, age 60-73 years old,
mean age (66.543.6) years. There was no significant difference between the two groups of cases in
terms of sex and age in terms of baseline characteristics (P>0.05). The study was approved by the
Medical Ethics Committee of the hospital, and the patients and their families were informed and
signed an informed consent for anesthesia.

Inclusion criteria: (O age 60-75 years old; @ body mass index (BMI) 18-25 kg-m-2; 3 ASA
classification Ito III; @ no history of surgical anesthesia, serious cardiovascular and
cerebrovascular diseases, neurological or mental diseases;® willing to fully express their true
experience and feelings after the disease. Exclusion criteria: (U severe malnutrition or co-infection;
@ previous history of surgical anesthesia, serious cardiovascular and cerebrovascular diseases,
neurological or mental diseases; 3 functional and organic mental illnesses who do not cooperate
with the investigator's explanations; @ functional and organic mental illnesses.

2.2 Anesthesia methods

The surgical operations of all patients are implemented according to the relevant standards, and
the patients are connected to the anesthesia depth monitor in time after entering the operating room,
and the vital signs and electrocardiograms of the patients are detected to ensure that several values
of the patients are within a reasonable range. The observation group adopts precise anesthesia
techniques in surgical anesthesia management, including: selecting the type and dosage of
anesthesia drugs separately based on the patient's age, physical condition, and surgical type; Using
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drugs and techniques to maintain physiological indicators such as blood pressure, heart rate, and
blood oxygen saturation within a safe range; Adjusting the anesthesia level in real-time by
monitoring the depth of anesthesia to avoid excessive or insufficient anesthesia and using local
anesthesia techniques or peripheral nerve block. Anesthesia techniques or peripheral nerve block
and other ways to reduce the dose and risk of general anesthesia. The control group adopts
conventional general anesthesia management methods, including the use of standard anesthesia
drugs and dosage, monitoring the physiological indexes of patients, and making corresponding
adjustments as needed.

2.3 Evaluation indexes

The observation indexes include the status of anesthesia depth control, the incidence of
anesthesia-related complications, and postoperative recovery. The anesthesia depth status of the two
groups of patients was monitored through BIS . The BIS values were recorded at the time points
after admission ( TO ), before skin cutting ( T1 ), 1 hour during the operation ( T2 ), 2 hours during
the operation ( T3 ), and at the end of the operation ( T4 ). Postoperative surveys were conducted 1
d postoperatively, and explicit memories of intraoperative events were memorized and recorded.
Patients were monitored for anesthesia-related complications such as choking, body movements,
eructation, bradycardia, hypotension, respiratory depression, nausea, and vomiting that occurred
during or after surgery. Patient recovery was monitored by monitoring the recovery time after
surgery, such as awake time, anesthesia recovery time, and autonomic respiration recovery time.

2.4 Statistical methods

The data in this paper were analyzed by the statistical software SPSS21.0, (n,%) indicates count
data, by %2 test for inter-group differences, (Shi s) indicates measure data, by t-test for inter-group
differences, and p<0.05 represents the difference is statistically significant.

3. Results
3.1 Comparison of anesthesia depth control in two groups of patients

Comparing the changes in intraoperative BIS in the two groups of patients, the results showed
that the fluctuation of BIS in the observation group was significantly smaller than that in the control
group (p<0.05). The results are shown in Table 1. No intraoperative knowledge occurred in both
groups.

Table 1: Comparison of the status of the depth of anesthesia control between the two groups of
patients( x == s)

number of| post-entry | pre-cutting | . 1 hour_ . 2 hour_ end of _the

groups cases (T0) (T1) intraoperatively | intraoperatively | operation
(T2) (T3) (T4)

control group| 41 95.64).37 | 474).55 48+).51 48+).69 94.64.55

ObS;rrg’j;'O” 41 | 96.640.21 | 4640.42 4740.32 48+40.21 9.52+40.43
t 22.332 13.213 14.325 14.238 20.129
0 <0.05 <0.05 <0.05 <0.05 <0.05
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3.2 Comparison of the incidence of anesthesia-related complications between the two groups
of patients

We compare the occurrence of complications in anesthesia in the two groups of patients, such as
choking, body movement, eructation, bradycardia, hypotension, respiratory depression, nausea and
vomiting, etc. The results showed that the anesthesia-related complications in the observation group
were significantly lower than those in the control group (p<0.05). The results are shown in Table 2.

Table 2: Comparison of the incidence of anesthesia-related complications between the two groups

[n (%)]
. nausea
groups number of cough belch | bradycardia low blood respiratory and
cases pressure | depression o
vomiting
control
aroup 41 5(12.0) 0 4(9.7) 6(14.6) 1(2) 7(17.1)
ObSSrr(;’j;'O” a1 6(14.6) | 3(7.3) | 6(146) | 8(19.5) 0 10(24.4)
t 10.325 | 10.783 15.354 18.120 4.561
p <0.05 <0.05 <0.05 <0.05 <0.05

3.3 Comparison of postoperative recovery of patients in two groups

For the postoperative recovery time of the two groups of patients, the postoperative recovery of
the observation group was significantly better than that of the control group, and the awake time,
anesthesia recovery time, and autonomic respiration recovery time showed better results. The
difference was statistically significant (p<0.05), as shown in Table 3.

Table 3: Comparison of postoperative recovery between the two groups of patients( X 4= s)

. Recovery time .
number of |wake up time . Recovery time for
groups A from anesthesia . .
cases (min) (h) spontaneous breathing(min)

control group 41 12.3240.20 0.984).11 13.224.56

ObS;rrg’j;'O” 41 15.6020.33 |  1.8140.22 17.390.12
t 13.761 20.333 11.292
P <0.05 <0.05 <0.05

4. Conclusion

The results of this study show that the precision anesthesia technique has better safety in surgery
for elderly patients. Through the design of individualized anesthesia protocols and the use of
monitoring equipment, precision anesthesia technology can better control the depth of anesthesia,
reduce the incidence of anesthesia-related complications, and help the postoperative recovery of
elderly patients. All these show the superiority of precision anesthesia technology ©*,

The implementation of precision anesthesia encompasses a number of important aspects that are
present in every process of anesthesia delivery [1%, First of all, the implementation of precise
anesthesia requires a comprehensive anesthesia evaluation. The anesthesia assessment includes the
collection of information about the patient's basic health status, drug use, allergy history, family
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history, and so on [, In addition, the condition of the patient's cardiovascular system, respiratory
system, liver and kidney function, and other organs, as well as the patient's psychological state and
pain sensibility, need to be assessed. Through comprehensive assessment, doctors can understand
the risks and special needs associated with the patient 2, Thirdly, the core of precise anesthesia is
individualized anesthesia plan development. In response to the patient's characteristics and needs,
doctors can provide precise control based on the depth of anesthesia, drug dosage, and drug type.
This requires comprehensive consideration of physiological factors such as the patient's age, weight,
and gender, as well as surgery-related factors such as the type of surgery, surgical site, and surgery
time. Risks and adverse reactions under anesthesia can be minimized through individualized
anesthetic protocols ™31, Monitoring and adjustment is another important aspect in precision
anesthesia. During surgery, doctors need to closely monitor the patient's vital signs, such as heart
rate, blood pressure, and oxygen saturation. At the same time, the patient's depth of anesthesia,
respiratory parameters, degree of muscle relaxation, and other indicators need to be monitored.
Through real-time monitoring, doctors can adjust the dosage and type of anesthesia drugs promptly
to maintain the stability and safety of patients during surgery!**l. Finally, precision anesthesia also
focuses on the optimization of post-operative analgesia and recovery. At the end of the surgery,
doctors will formulate an appropriate analgesia plan according to the patient's postoperative pain
level and individual differences. At the same time, it is also necessary to pay attention to the
patient's postoperative recovery, including respiratory function, cardiovascular function, muscle
strength recovery, and so on. Through the optimization of postoperative recovery, the occurrence of
postoperative complications can be reduced and the recovery of patients can be promoted.

However, it should be noted that precision anesthesia requires the use of advanced monitoring
equipment and techniques, such as BIS monitoring and end-expiratory carbon dioxide concentration
monitoring (%81, These devices and techniques require specialized technicians to operate and
interpret the results, increasing the professional requirements and training costs for the healthcare
team. In addition, precision anesthesia requires more detailed and meticulous monitoring and
adjustment of the patient, which may increase the operating time and the use of anesthetic drugs 71,
Although precision anesthesia can provide more precise and individualized anesthesia management,
it still carries certain risks [*8. Individual differences, patient disease states, and surgical risks may
lead to anesthesia outcomes that are not as expected or complications. Therefore, when promoting
the application of precision anesthesia technology, factors such as medical resources, technical level,
and cost-effectiveness need to be considered comprehensively 1920,

In conclusion, the results of this study show that precision anesthesia technology has better
safety in surgery for elderly patients. In future clinical practice, precision anesthesia technology is
expected to contribute to the improvement of surgical outcomes and medical quality in elderly
patients and is worthy of clinical promotion.
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