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Abstract

Objective: Exploring the specific utility of performing general anesthesia bron-
chial intubation combined with thoracic paravertebral nerve block in patients un-
dergoing tuberculous empyema surgery. Method: 60 patients with tuberculous
empyema who underwent surgical treatment were selected for analysis, the re-
search period is from June 2022 to June 2023. Based on the randomized numerical
table method, all patients were divided into a control group and an observation
group, the control group (30 cases) received routine general anesthesia and bron-
chial intubation, the observation group (30 cases) received thoracic paravertebral
nerve block anesthesia based on the control group. Compare the anesthesia effects
and postoperative recovery (recovery time, spontaneous breathing recovery time,
extubation time) between the two groups. Compare the stress indicators before and
after surgery between the two groups, as well as the occurrence of postoperative
adverse reactions. Result: The anesthesia effect of the observation group was bet-
ter than that of the control group (P<0.05), the postoperative recovery time, spon-
taneous breathing recovery, and extubation time in the observation group were
shorter than those in the control group (P<0.05); the stress indicators after surgery
in both groups were improved compared to before surgery, but compared to the
control group, the observation group was lower (P<0.05), the incidence of adverse
reactions in the observation group was only 6.67%, lower than 23.33% in the con-
trol group (P<0.05). Conclusion: Based on the use of general anesthesia and bron-
chial intubation for patients undergoing surgery for tuberculous empyema, the ad-
dition of thoracic paravertebral nerve block anesthesia can enhance the overall an-
esthesia effect. This approach can facilitate the swift recovery of patients post-
surgery and holds promising potential for widespread application.
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Introduction

Tuberculous empyema is a serious disease that usually requires surgical treatment [1]. However, surgical treatment
has a certain impact on the patient's physical condition and postoperative recovery [2]. Therefore, selecting appro-
priate anesthesia methods is crucial for the success of surgical treatment and postoperative recovery of patients [3].
Bronchial intubation under general anesthesia is a common anesthesia method, which can ensure the safety and
comfort of patients during the operation [4]. However, bronchial intubation under general anesthesia has a certain
impact on the patient's respiratory system, which may increase the risk of postoperative complications. Thoracic
paravertebral nerve block is a local anesthesia method that can effectively control pain in the surgical area [5]. It
reduces postoperative pain and improves patient comfort by blocking nerve conduction. However, the application
effect of thoracic paraspinal nerve block in tuberculous empyema surgery still needs further research and verifica-
tion [6]. Therefore, the purpose of this study was to explore the effect of bronchial intubation under general anes-
thesia combined with thoracic paravertebral nerve block in patients undergoing tuberculous empyema surgery.

1. Materials and Methods
1.1 General Information

60 patients with tuberculous empyema who underwent surgical treatment in our hospital from June 2022 to June
2023 were selected as the analysis subjects and randomly divided into a control group (30 cases) and an observation
group (30 cases). There were 17 males and 13 females in the control group, aged 23-56 years, with an average age
of (43.24 +£5.43) years; there were 16 males and 14 females in the observation group, aged 22-56 years, with an
average age of (44.25 +5.66) years, there was no statistically significant difference in patient data between the two
groups. The study was approved by the Medical Ethics Committee; all patients gave informed consent. Inclusion
criteria: meeting the indication for tuberculous empyema surgery; stable pulmonary lesion; age: 18-60 years; uni-
lateral lesion; ASA grade from I-111. Exclusion criteria: history of drug dependence; obvious symptoms of tubercu-
losis poisoning; abnormal liver and Kidney function; endocrine disease; history of alcoholism; allergic constitution;
abnormal coagulation function; incomplete clinical data.

1.2 Method

1.2.1 Routine general anesthesia and bronchial intubation were performed in the control group

All patients were routinely fasting and drunk and received preoperative preparation such as connection monitor and
open fluid access after home entry. Electrodes were placed on the forehead and eyebrow arch to connect the Nar-
cotrend monitor of the German Schiller company for the depth of anesthesia monitoring. Patients underwent radial
artery puncture under local anesthesia to monitor the mean arterial pressure. After oxygen inhalation to the patient,
anesthesia was induced with midazolam injection (H10980025), sufentanil citrate injection (H20054172), and rocu-
ronium injection (H20093186) at doses of 0.05 mg/kg, 0.5 u g/kg and 0.8 mg/kg, respectively. Double-lumen bron-
chial intubation was performed, and after confirming the position of double-lumen bronchial through electronic
bronchoscopy, respiratory rate, and tidal volume were maintained at 10 to 14 times/min and 6 to 8 mL/kg respec-
tively for single lung ventilation. Propofol emulsion injection (H19990282) and remifentanil hydrochloride for in-
jection (H20030197) were given in anesthesia maintenance, and the doses were 3-5 p g/mL and 3-4 ng/mL in target-
controlled infusion mode, respectively. All three groups used propofol with a starting concentration of 1.5 p g/mL
with a gradient of 0.3 p g/mL. For the surgical suture, the anesthetic drugs were stopped. After the operation, the
patient entered the post-anesthesia care unit, and the patient was extubated after recovering consciousness and spon-
taneous breathing.

1.2.2 The observation group was subjected to thoracic paravertebral nerve block anesthesia based on the
control group

The observation group performed thoracic nerve block anesthesia based on the control group; (1) patient preparation:
placed the patient on the operating bed on the affected side; (2) positioning: the doctor cleaned the patient's chest
with disinfectant and determined the thoracic position with ultrasound equipment; (3) local anesthesia: doctors in-
jected local anesthetic on the back skin; (4) nerve block: select 0.75% ropivacaine hydrochloride injection, when

11



Chunyu Duan, Gang Wang, Man Xu, Bei Wang

the tip of the nerve block needle reached the target position to block related nerves and local areas; (5) Tracheal
intubation: After the onset of nerve block, the doctor will perform general anesthesia and bronchial intubation [10-
12] surgery.

1.3 Outcome measures

Observation indicators include: (1) Analysis of anesthesia effects between two groups of patients, classify the anes-
thesia effect into three levels: excellent good and bad, excellent: patients did not feel significant pain during exami-
nation; Good: The patient feels slight pain during the examination; Poor: The patient feels obvious pain during the
examination; Effective rate=(excellent+good) number of cases/total number of cases x 100%; (2) Comparison of
postoperative recovery, including recovery time, spontaneous breathing recovery time, and extubation time; Awak-
ening time: refers to the time from the end of the surgery to the recovery of consciousness for the patient, usually,
narcotic sobriety score (such as Aldrete score) is used to assess the degree of recovery of patients, common assess-
ment indicators include state of consciousness, breathing, circulatory stability, activity ability, oxygenation, etc, ac-
cording to the scores of these indicators, it can be determined when the patients fully recover; self-breathing recovery
time: refers to the time from the end of surgery to the recovery of self-breathing for the patient, generally speaking,
after surgery, patients will be connected to a ventilator to assist in breathing, and the restoration of autonomous
breathing means that patients can maintain normal respiratory function on their own, this time can be determined by
observing the patient's respiratory rate, depth, and oxygenation status; Extubation time: refers to the time from the
end of the operation to the removal of the Tracheal intubation, generally speaking, the patient will be inserted into
the tracheal intubation after the end of the operation to assist breathing, while extubation means that the patient's
respiratory function has been fully recovered and no external assistance is needed, the determination of extubation
time can be judged by observing the patient's breathing, oxygenation and evaluation indicators before extubation. (3)
Analysis of stress indicators before and after surgery, including serum COR, AD, NE, Ang-II, (a) Enzyme-linked
immunosorbent assay (ELISA): This method utilizes specific antibodies to bind to COR, AD, NE, Ang-I1l, and then
produces color reactions through enzyme-labeled secondary antibodies to determine the concentration; (b) Radioim-
munoassay (RIA): This method uses radioactive Isotopic labeling COR, AD, NE, Ang-IIto competitively combine
with COR, AD, NE, Ang-II in the sample to determine its concentration; (c) High-performance liquid chromatog-
raphy (HPLC): This is a commonly used method for separation and determination. It determines the concentration of
these two substances through chromatographic separation of samples and detection by a detector, it determines the
concentration of these two substances through chromatographic separation of samples and detection by a detector.
(d) Compare the adverse reactions of two groups of patients, (1) Collect data: Collect information related to adverse
reactions, including basic patient information, types and severity of adverse reactions, etc; (2) Determine time range:
Determine the time range for statistics, usually in days, weeks, months, or years; (3) Calculate the number of adverse
reactions: Count the number of adverse reactions that occur within a given time range; (4) Calculate the total number
of patients: Count the total number of patients who have received treatment or observation within a given time frame;

(BCalculate the incidence of adverse reactions: Divide the number of adverse reactions by the total number of patients,
and then multiply by 100% to obtain the incidence of adverse reactions [13, 14].

1.4 Statistical processing

The SPSS 22.0 system was used for data analysis, with measurement data represented by (x=s) and t-test performed,
while counting data represented by (n%) and y2-test performed, the significance level was set to P<0.01.

2. Result
2.1 Analysis of anesthesia effects in two groups of patients

The anesthesia effect of the observation group was better than that of the control group (P<0.05), as shown in
Table 1.
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Table 1. Comparison of anesthesia effects between two groups of patients [n (%)]

Group control group (30 cases) Observation group (30 cases)
Excellent 18 (60.00) 24 (80.00)
Good 6 (20.00) 5 (16.67)
Poor 6 (20.00) 1(3.33)
Effective rate (%) 80.00 96.67"

Note: Compared with the control group, *P<0.05.
2.2 Analysis of anesthesia effects in two groups of patients

The postoperative recovery time, spontaneous breathing recovery, and extubation time of the observation group
were shorter than those of the control group (P<0.05), as shown in Table 2.

Table 2. Comparison of postoperative recovery between two groups of patients (x=s)

Group Control group (30 cases) Observation group (30 cases)
Wake-up time(min) 20.4543.44 16.4343.43"
Autonomous breathing recovery time (min) 12.4442.34 10.4542.35"
Extubation time (min) 6.75+1.67 5.56+1.05"

Note: Compared with the control group, *P<0.05.
2.3 Analysis of stress indicators before and after surgery in two groups of patients

The postoperative stress indicators of both groups were improved compared to before surgery, but compared to the
control group, the observation group was lower (P<0.05), as shown in Table 3.

Table 3. Comparison of stress indicators between two groups of patients before and after surgery (x=s)

Group COR (ng/ml) AD (ng/ml) NE (ng/ml) Ang-1II (pg/ml)
Control group A 110.34+418.99 0.1140.02 210.34445.56 34.8949.77
(30 cases) B 230.45434.33 0.3340.05 313.45456.76 66.56+10.34
Observation group A 111.45+17.89 0.1240.02 213.56444.45 35.5649.78
(30 cases) B 211.34421 56* 0.2140.02* 289.67446.76* 55.56410.34*

Note: Compared with the control group, “P<0.05; A represents preoperative; B represents postoperative
2.4 Comparison of adverse reactions between two groups of patients

The incidence of adverse reactions in the observation group was lower than that in the control group (P<0.05), as
shown in Table 4.

Table 4. Comparison of adverse reactions between two groups of patients [n (%)]

Group Adverse reactions occur No adverse reactions occurred
Control group (30 cases) 2 (6.67) 28 (93.33)
Observation group (30 cases) 7 (23.33) 23 (76.67)
7 12.345 11.564
P <0.05 <0.05
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3. Discussion

The application of general anesthesia bronchial intubation combined with thoracic paravertebral nerve block in
patients with tuberculous empyema is a topic of great clinical significance [15]. Tuberculous empyema is a serious
infectious disease, and surgical treatment is one of the common treatment methods [16]. Bronchial intubation under
general anesthesia and thoracic paravertebral nerve block are two commonly used anesthesia techniques. Their ap-
plication effects in tuberculous empyema surgery deserve attention and discussion.

This study included surgical patients with tuberculous empyema. The patients were divided into two groups, one
group received general anesthesia bronchial intubation combined with thoracic paravertebral nerve block, and the
other group received simple general anesthesia bronchial intubation. Compare the anesthesia effect, recovery time,
spontaneous breathing recovery time, extubation time, stress indicators, and incidence of postoperative adverse
reactions between the two groups of patients. The results showed that the anesthesia effect of the observation group
was better than that of the control group (P<0.05), the postoperative recovery time, spontaneous breathing recovery,
and extubation time in the observation group were shorter than those in the control group (P<0.05); the stress indi-
cators after surgery in both groups were improved compared to before surgery, but compared to the control group,
the observation group was lower (P<0.05); the incidence of adverse reactions in the observation group was only
6.67%, lower than 23.33% in the control group (P<0.05).

Bronchial intubation under general anesthesia is a common anesthesia method, which can provide a general an-
esthesia effect so that patients will not feel pain during the operation. A paravertebral nerve block is an anesthesia
technique that achieves pain control by blocking nerve conduction. In the operation of tuberculous empyema, the
combination of general anesthesia with bronchial intubation and thoracic paravertebral nerve block can comprehen-
sively utilize the advantages of the two anesthesia methods to provide a better anesthesia effect. First of all, bronchial
intubation under general anesthesia can make the patient completely lose consciousness, avoid pain stimulation
during the operation, and provide a stable depth of anesthesia and muscle relaxation, which is conducive to the
operation. At the same time, bronchial intubation under general anesthesia can maintain the patient's ventilation and
oxygenation status, and reduce the risk of respiratory complications during and after surgery. Secondly, thoracic
paravertebral nerve block can provide effective pain control. After surgery for tuberculous empyema, patients often
experience postoperative pain, which affects recovery and recovery. A thoracic paravertebral nerve block can alle-
viate postoperative pain, improve patient comfort, and improve postoperative recovery quality by blocking the
transmission of pain signals. Studies have shown that the application of general anesthesia bronchial intubation
combined with thoracic paravertebral nerve block in the operation of tuberculous empyema is effective. Firstly, this
combined application can shorten the patient's recovery timet*”l, Bronchial intubation under general anesthesia
can provide sufficient anesthetic effect so that patients can quickly wake up after surgery and reduce postoperative
discomfort. Secondly, bronchial intubation under general anesthesia combined with thoracic paravertebral nerve
block can shorten the recovery time of spontaneous breathing of patients. A thoracic paravertebral nerve block can
alleviate postoperative pain, promote the patient's recovery of spontaneous breathing, and improve postoperative
lung function. In addition, this combined application can also reduce changes in stress indicators and the occurrence
of postoperative adverse reactions, which has a positive impact on the psychological and physiological status of
patients [19, 20].

4. Conclusion

In conclusion, general anesthesia bronchial intubation combined with thoracic paravertebral nerve block may have
a good application effect in patients with tuberculous empyema, but more research and practice are needed to verify
its safety and effectiveness. In practical applications, comprehensive consideration and decision-making should be
made based on specific circumstances.
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