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Abstract: Objective: To investigate the effects of epidural block anesthesia combined with general anesthesia on 
inflammatory factors, cognitive function and postoperative pain in patients with lung cancer after thoracoscopic 
surgery. Methods: A total of 144 lung cancer patients admitted to the Department of Cardiothoracic Surgery of 
Ganzi Tibetan Autonomous Prefecture People’s Hospital from October 2017 to October 2019 were included in 
this retrospective cohort study. The patients were divided into an observation group and a control group, with 72 
cases in each group. Observation group was treated with epidural block anesthesia plus general anesthesia under 
thoracoscopic surgery, while control group was treated with general anesthesia alone. General information of both 
groups was compared. Tumor necrosis factor-α (TNF-α) and interleukin-6 (IL-6) levels were measured by enzyme-
linked immunosorbent assay before anesthesia (T0), before the end of operation (T1), 12 h after operation (T2) and 
24 h after operation (T3). Calcium-binding protein (S-100β) content, mini-mental state examination (MMSE) and 
Montreal cognitive assessment (MoCA) at T0, T3, the 3rd day after operation (T4), and the 5th day after operation 
(T5) were measured. And postoperative pain was recorded. Results: There were no significant differences in TNF-α, 
IL-6, MMSE and MoCA between the two groups at T0, and no significant differences were seen in S-100β between 
the two groups at T0 and T1 (all P>0.05). Compared with control group, observation group had lower TNF-α and IL-6 
at T1, T2, T3, T4 and T5, and lower S-100β at T3, T4 and T5 (all P<0.001). Lower pain scores and higher MMSE 
and MoCA were found in the observation group at T3, T4 and T5 (all P<0.05). Conclusion: Epidural block anesthe-
sia combined with general anesthesia can effectively reduce levels of inflammatory factors, cognitive disorder and 
postoperative pain in patients with lung cancer after thoracoscopic surgery.
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Introduction

Lung cancer, characterized by high incidence, 
is a disease that endangers human health [1]. 
In China, lung cancer has the highest incidence 
and mortality among all malignant tumors [2]. 
Non-small cell lung cancer is the most common 
type of lung cancer, followed by squamous cell 
carcinoma [3]. Generally, advanced lung cancer 
is often accompanied by metastases [4, 5]. 
Therefore, early detection and treatment are 
important for the prognosis of lung cancer 
patients. Surgery is still the main clinical treat-

ment for early and middle stages of lung cancer, 
but with the development of science and tech-
nology and minimally invasive technology, the 
surgical methods have gradually transformed 
from thoracotomy to thoracoscopic surgery [6, 
7]. Thoracoscopic surgery has the advantages 
of small trauma and quick recovery [8]. Althou- 
gh thoracoscopic surgery is becoming more 
and more mature in clinic, complications such 
as postoperative pain and infection are still 
inevitable [9]. In addition, there is still strong 
oxidative stress that leads to inflammation in 
the body after thoracoscopic surgery, and the 

http://www.ajtr.org


Epidural block anesthesia and general anesthesia for thoracoscopic surgery

13025 Am J Transl Res 2021;13(11):13024-13033

occurrence of inflammation is not conducive to 
the recovery of postoperative pain. Therefore, 
although thoracoscopic surgery produces less 
trauma, the postoperative pain cannot be sig-
nificantly improved [10]. Surgical stimulation, 
the use of general anesthesia, and the patient’s 
own characteristics of chronic disease and 
poor surgical tolerance can increase the risk of 
postoperative cognitive impairment [11, 12]. 
Therefore, how to effectively control postopera-
tive inflammation and prevent the occurren- 
ce of cognitive impairment has become the 
research focus of thoracoscopic surgery.

Anesthesia is an essential process before sur-
gery. General anesthesia is usually used in tho-
racoscopic surgery. Although general anesthe-
sia alone has good sedative and analgesic 
effects, the excessive use of propofol and opi-
oids may lead to significant inhibition of central 
nervous system and respiratory system, and 
intraoperative hemodynamic instability [13]. It 
is reported that the occurrence of postopera-
tive cognitive dysfunction has nothing to do 
with the way of surgery and anesthesia [14]. 
However, in recent years, different anesthesia 
methods and the use of anesthetic drugs can 
cause postoperative cognitive impairment, and 
postoperative cognitive impairment can occur 
within 1 week after surgery [15]. General anes-
thesia alone mainly inhibits the cerebral cortex 
and hypothalamus activity, but does not inhibit 
the transmission of the local stimulation of the 
surgical area to brain, so, some researchers 
believed that general anesthesia cannot ef- 
fectively inhibit the traumatic stress and the 
release of inflammatory factors caused by sur-
gery [16]. The incidence of postoperative cogni-
tive impairment has reached 9-26% due to the 
aging trend of patients [17]. Inflammatory fac-
tors can cause damage to memory function 
[18]. Surgical trauma can cause neuroinflam-
mation by destroying the blood-brain barrier, 
and then develop functional destruction of 
nerve activity, leading to postoperative cogni-
tive impairments. Generally, the blood-brain 
barrier consists of tight junctions of transmem-
brane proteins between neurovascular endo-
thelial cells. It allows only passive diffusion of 
water, gas, and small fat-soluble molecules. 
Aseptic surgical trauma causes inflammation 
at the surgical site, which is amplified by peri- 
pheral pro-inflammatory cytokines. Damaged 
cells at the site of injury passively release small 

molecular biomolecules which is called dam-
age-related molecular patterns. Especially, the 
release of high-mobility group box 1 (HMGB1)  
in response to surgical trauma is observed. 
HMGB1 activates the nuclear factor-κB (NF- 
κB) signaling pathway in bone marrow-derived 
monocytes, causing nuclear translocation of 
NF-κB, upregulating the expression of cycloox-
genase-2, and promoting the inflammatory ex- 
pression of interleukin-1β, interleukin-6 (IL-6) 
and tumor necrosis factor-α (TNF-α). These pro-
inflammatory cytokines can positively promote 
further release of HMGB1, thereby amplifying 
the inflammatory response [19]. The increase 
of calcium-binding protein (S-100β) can lead to 
cell dysfunction and play a role in the patho-
physiology of nerve cell degeneration, deterio-
ration of inflammatory response and neurode-
generative changes [20]. Meanwhile, epidural 
block anesthesia combined with general anes-
thesia can reduce the dosage of propofol and 
opioid in the process of general anesthesia, 
and the nerve impulse uploaded through the 
spinal cord due to surgical trauma, thereby 
reducing the excitation of the sympathetic 
nerve-adrenal medulla axis and the occurrence 
of traumatic stress, which ultimately reduce the 
occurrence of inflammatory factors [21, 22]. 
However, there are rare studies on the effect of 
epidural block anesthesia combined with gen-
eral anesthesia on cognitive function in thora-
coscopic surgery. Therefore, this study aimed 
to investigate the effect of epidural block an- 
esthesia combined with general anesthesia on 
inflammatory factors, cognitive function, and 
postoperative pain in lung cancer patients after 
thoracoscopic surgery.

Materials and methods

Clinical data

A retrospective cohort study was conducted  
on 144 lung cancer patients admitted to the 
Department of Cardiothoracic Surgery of Ganzi 
Tibetan Autonomous Prefecture People’s Hos- 
pital from October 2017 to October 2019. The 
patients were divided into an observation  
group and a control group, with 72 cases in 
each group. Observation group was treated 
with epidural block anesthesia plus general 
anesthesia under thoracoscopic surgery, and 
control group was treated with general anes-
thesia alone. All patients were 30-68 years old, 
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with an average age of 63.3±8.3 years. This 
study was approved by the ethics committee of 
our hospital (Approval No. GZZYY-2017-10). All 
the patients signed the informed consent.

Inclusion criteria

(1) Patients with lung cancer confirmed by  
preoperative laboratory examination, fiberoptic 
bronchoscopy pathological biopsy and postop-
erative pathology, and who underwent thoraco-
scopic surgery [3]; (2) patients with tumor size 
≤6 cm; (3) patients without mediastinal lymph 
node enlargement and tumor invasion of chest 
wall; (4) patients with TNM staging of I-III; (5) 
patients with normal blood coagulation and 
bone marrow function; (6) patients whose clini-
cal data were complete.

Exclusion criteria

(1) Patients with cardiac insufficiency; (2) pa- 
tients with other primary malignant tumors; (3) 
patients with abnormal blood coagulation or 
bone marrow function; (4) patients with liver or 
kidney insufficiency; (5) patients who could not 
cooperate with the medical staff; (6) patients 
who changed to thoracotomy from thoraco-
scopic surgery due to massive hemorrhage; (7) 
patients with incomplete clinical data.

Anesthesia methods

Patients in the two groups completed the  
laboratory examinations of electrocardiogram, 
blood routine, liver and kidney functions, and 
blood coagulation before the surgery and were 
informed of the risks associated with anesthe-
sia. To reduce the risk of aspiration, patients 
were fasted for 6-8 h and forbidden to drink  
for 2-4 h before surgery. All patients signed 
informed consent for anesthesia. Before the 
patients were admitted, the following things 
were prepared to ensure the perioperative 
safety of patients: checking of the anesthesia 
machine, connection of the respiratory pipe-
line, preparation of the vasoactive drugs such 
as epinephrine and norepinephrine, and prepa-
ration of the visual laryngoscope, double-lu- 
men tube, fiberoptic bronchoscope and tape.

Patients in the control group were given gene- 
ral anesthesia. Patients were given oxygen by 
mask at 6-8 L/min. Then the patients were 
intravenously injected with midazolam (0.05-

0.10 mg/kg, Jiangsu Enhua Pharmaceutical 
Co., Ltd., China), long chain fat milk in  
propofol (1-1.5 mg/kg, Yangtze River Phar- 
maceutical Co., Ltd., China),  remifentanil (0.1 
μg/kg, Yichang Renfu Pharmaceutical Co., Ltd., 
China), and rocuronium bromide (0.1 mg/kg, 
Zhejiang Xianju Pharmaceutical Co., Ltd., China) 
for induction according to their body weight 
(kg). Tracheal intubation and controlled ventila-
tion were performed 3 min after assisted respi-
ration. After anesthesia, vecuronium bromide 
(0.1 μg/(kg·min)) and propofol (6 mg/(kg·h)) 
were used to maintain the anesthesia depth. 
The anesthetic was stopped about 10 min 
before the surgery was completed.

Patients in the observation group received epi-
dural block anesthesia combined with general 
anesthesia. The patients underwent epidural 
block anesthesia in the lateral position. The 
anesthesia position was chosen between 5-7 
of thoracic vertebrae for thoracic puncture. 
After successful thoracic puncture, 3 mL of 2% 
lidocaine injection (Hebei Tiancheng Pharma- 
ceutical Co., Ltd., China) was injected into the 
epidural space, and observed for about 5 min. 
If there was no special situation, 5 mL of 0.5% 
ropivacaine hydrochloride (Yichang Humanwell 
Pharmaceutical Co., Ltd., China) was added, 
and the block level was observed after 20 min. 
If no extensive block and local anesthetic poi-
soning were observed, and no catheter entered 
the subarachnoid space by mistake, the anes-
thesia level was controlled at thoracic vertebra 
1-8, and general anesthesia induction was per-
formed 5 min after the level was determined. 
The right internal jugular vein was punctured 
and placed into the central venous catheter. 
The induction drugs of general anesthesia were 
propofol (1-1.5 mg/kg), remifentanil (0.1 μg/
kg) and vecuronium bromide (0.1 mg/kg). After 
anesthesia, double-lumen endobronchial tube 
was selected according to the patient’s height, 
weight and surgical site. After intravenous 
induction, double-lumen endobronchial tube 
was inserted (after auscultation and fiberoptic 
bronchoscopy were used to determine the 
rationality of catheter position, and the lungs 
were well separated, the anesthesia machine 
was connected to control the breathing). Dur- 
ing the period of anesthesia maintenance, pro-
pofol (3.6-6.6 mg/(kg·h), Xi’an Libang Phar- 
maceutical Co., Ltd., China) was pumped by 
micropump for sedation, and propofol dosage 
was adjusted based on blood pressure and 



Epidural block anesthesia and general anesthesia for thoracoscopic surgery

13027 Am J Transl Res 2021;13(11):13024-13033

heart rate. When necessary, single intravenous 
injection of vecuronium bromide (0.05 mg/kg) 
and remifentanil (0.1 μg/kg) was given to main-
tain muscle relaxation.

Both groups of patients were anesthetized by 
the same group of anesthetic medical staff.

Outcome measures

(1) Length of hospital stay after surgery: Length 
from the day after surgery to discharge.

(2) Postoperative exhaust time: Time from the 
completion of surgery to first anal exhaust.

(3) Time of free movement after surgery: After 
surgery, the time patients took to freely get out 
of bed and move in the ward for more than 30 
minutes without any discomfort, which was 
recorded in hours.

(4) Time of the removal of thoracic drainage 
tube and drainage volume: The time from the 
completion of surgery to the removal of the  
thoracic drainage tube was recorded, and the 
amount of drainage at the time of removal was 
recorded.

(5) Determination of serum TNF-α and IL-6 at 
different time points: For each patient, 5 mL of 
elbow vein blood was collected before anes- 
thesia (T0), before the end of surgery (T1), 12 h 
after surgery (T2), 24 h after surgery (T3), the 
3rd day after surgery (T4), and the 5th day after 
surgery (T5), respectively. The collected blood 
samples were stored in the ethylenediamine-
tetraacetic acid sterile tube (Shanghai Jierui 
Biology Co., Ltd., China). After being stored at 
4°C for 15 min, the serum and plasma were 
separated by centrifuge at 3300 rpm. The iso-
lated plasma was added with 40 μL phosphate 
buffer solution of protease inhibitor (Lianyun- 
gang Duanfeng Biotechnology Co., Ltd., China) 
and stored at -80°C. ELISA Kit (Shanghai Jierui 
Bioengineering Co., Ltd., China) was used to 
determine the level of TNF-α and IL-6.

(6) Determination of S-100β, mini-mental state 
examination (MMSE) and the Montreal cogni-
tive assessment (MoCA) at different time po- 
ints: Serum levels of S-100β were determined 
at T0, T1, T2, T3, T4 and T5, respectively. The 
cognitive function before and after treatment 
was evaluated by MMSE and MoCA at T0, T3, 
T4 and T5, among which, the total score of 

19-item MMSE scoring system was 30, and 
that of MoCA scoring system was 30. Lower 
score indicates worse cognitive function [23].

(7) Postoperative pain: The subjective sensa-
tion of pain was quantified by visual analogue 
scale (VAS). A 10 cm long scale was used, with 
two stop-points of 0 and 10, in which 0 repre-
sented the absence of any pain, while 10 re- 
presented the most severe pain experienced  
by the patients. The patients chose a point 
between 0 and 10 depending on the degree of 
pain. The scale value was measured at T3, T4 
and T5, respectively, and the scale value was 
the VAS score of patients [24].

Statistical analysis

The data obtained in this study was processed 
and analyzed using SPSS 17.0 software. The 
measurement data were expressed as mean ± 
standard deviation (

_
x±sd). The enumeration 

data was expressed as % or percentage and 
compared using chi-square test. Comparison 
between two groups was conducted by inde-
pendent sample t test, and before-after com-
parison within the same group was performed 
using the paired t-test. Repeated measurement 
data were analyzed by repeated measures one-
way ANOVA and expressed by F. There was a 
significant difference at P<0.05.

Results

Comparison of general data

All the 144 patients completed anesthesia and 
surgery without withdrawal. There were no sig-
nificant differences between the two groups in 
gender, age, cancer type, cTMN stage, differen-
tiation degree, operation time, amount of intra-
operative fluid replacement, amount of intraop-
erative blood loss, body mass index, number of 
postoperative analgesia cases and amount of 
intraoperative anesthetics (P>0.05). See Table 
1.

Comparison of postoperative related indexes

There were no differences in length of hospital 
stay, postoperative exhaust time, time of get-
ting out of bed, and time of the removal of tho-
racic drainage tube between the two groups (all 
P>0.05). See Table 2.
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Table 2. Comparison of postoperative indexes

Item Observation group 
(n=72)

Control group 
(n=72) t P

Length of hospital stay (d) 8.94±2.38 9.04±2.65 0.238 0.812
Postoperative exhaust time (h) 21.14±2.72 21.62±3.15 0.979 0.329
Thoracic drainage (mL) 132.13±30.22 139.22±40.24 1.195 0.234
Time of getting out of bed (h) 24.63±2.20 24.54±2.29 0.241 0.810
Time of the removal of thoracic drainage tube (d) 2.91±0.33 3.02±0.35 1.940 0.054

Table 1. Comparison of general data and baseline data
Items Observation group (n=72) Control group (n=72) χ2/t P
Gender (n) 0.113 0.736
    Male 42 40
    Female 30 32
Age (year) 63.1±8.3 63.5±8.3 0.261 0.795
Cancer type (n) 0.123 0.726
    Adenocarcinoma 46 48
    Squamous cell carcinoma 26 24
cTMN stage (n) 0.052 0.820
    I-II 61 60
    III 11 12
Differentiation degree (n) 0.123 0.940
    High 42 41
    Middle 26 26
    Low 4 5
Operation time (h) 2.93±0.22 2.92±0.21 0.353 0.752
Amount of intraoperative fluid replacement (L) 1.20±0.19 1.20±0.19 0.082 0.935
Amount of intraoperative blood loss (mL) 321.43±42.82 324.02±32.83 0.272 0.787
BMI (kg/m2) 25.21±3.62 24.82±3.54 0.412 0.684
Number of postoperative analgesia cases (n) 44 47 0.269 0.604
Amount of intraoperative anesthetics
    Propofol (mg) 110.26±24.36 107.24±22.78 0.444 0.768
    Remifentanil (μg) 7.25±1.05 7.21±1.03 0.818 0.231
    Vecuronium bromide (mg) 7.34±1.09 7.30±1.08 0.825 0.221
Note: BMI: body mass index.

Comparison of inflammatory factors and 
S-100β before and after surgery at different 
time points

In terms of TNF-α and IL-6, there were no signifi-
cant differences between the two groups at T0 
(P>0.05); no significant differences were seen 
in S-100β between the two groups at T0 and 
T1. TNF-α and IL-6 levels in the observation 
group were lower than those in the control 
group at T1, T2, T3, T4 and T5, and S-100β lev-
els in the observation group were lower than 

those in the control group at T3, T4 and T5 
(P<0.001). See Tables 3-5.

Comparisons of MMSE and MoCA before and 
after surgery

In terms of MMSE and MoCA, there were no sig-
nificant differences between the two groups at 
T0 (P>0.05). MMSE and MoCA in the observa-
tion group were higher than those in the control 
group at T3, T4 and T5 (P<0.05). See Tables 6, 
7.
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Table 7. Comparison of MoCA at different time points (score)
Group T0 T3 T4 T5
Observation group (n=72) 28.50±1.44 27.73±1.03 27.82±1.28 28.24±1.45
Control group (n=72) 28.20±1.56 24.23±1.23* 25.39±1.65* 26.22±1.58
t 0.538 2.759 2.583 2.352
P 0.592 0.008 0.029 0.041
Note: Compared with T0, *P<0.05. MoCA: Montreal cognitive assessment; T0: before anesthesia; T3: 24 h after surgery; T4: 
the 3rd day after surgery; T5: the 5th day after surgery.

Table 3. Comparison of TNF-α at different time points (pg/mL)
Group T0 T1 T2 T3 T4 T5
Observation group (n=72) 4.92±1.07 10.29±1.52 21.87±4.35 30.51±5.07 25.82±4.98 19.81±3.88
Control group (n=72) 5.02±1.33 15.27±2.22 39.87±7.95 44.25±6.15 35.82±6.33 24.72±4.86
t 0.349 11.478 12.081 10.489 10.542 6.699
P 0.728 <0.001 <0.001 <0.001 <0.001 <0.001
Note: TNF-α: tumor necrosis factor-α; T0: before anesthesia; T1: before the end of surgery; T2: 12 h after surgery; T3: 24 h 
after surgery; T4: the 3rd day after surgery; T5: the 5th day after surgery.

Table 4. Comparison of IL-6 at different time points (pg/mL)
Group T0 T1 T2 T3 T4 T5
Observation group (n=72) 11.48±1.58 18.58±5.42 33.58±8.49 41.62±5.23 35.92±5.12 30.92±4.62
Control group (n=72) 10.95±1.72 29.51±7.31 42.95±9.17 54.31±7.15 46.23±6.21 40.28±5.82
t 1.380 7.036 4.385 8.713 8.912 7.723
P 0.172 <0.001 <0.001 <0.001 <0.001 <0.001
Note: IL-6: interleukin-6; T0: before anesthesia; T1: before the end of surgery; T2: 12 h after surgery; T3: 24 h after surgery; T4: 
the 3rd day after surgery; T5: the 5th day after surgery.

Table 5. Comparison of S-100β at different time points (pg/mL)
Group T0 T1 T2 T3 T4 T5
Observation group (n=72) 17.23±10.23 35.23±14.29 73.92±41.82 161.32±122.12 74.12±20.92 21.02±13.76
Control group (n=72) 16.89±9.30 39.92±14.78 152.33±100.95 328.21±162.29 131.43±35.92 64.31±29.01
t 0.789 1.936 11.823 14.923 10.902 8.613
P 0.493 0.055 <0.001 <0.001 <0.001 <0.001
Note: S-100β: calcium-binding protein; T0: before anesthesia; T1: before the end of surgery; T2: 12 h after surgery; T3: 24 h after surgery; T4: the 
3rd day after surgery; T5: the 5th day after surgery.

Table 6. Comparison of MMSE at different time points (score)
Group T0 T3 T4 T5
Observation group (n=72) 28.42±1.22 26.83±0.91 28.28±1.54 28.36±1.76
Control group (n=72) 28.37±1.16 22.70±1.80* 24.23±1.04* 26.43±1.54
t 0.108 14.923 12.902 2.893
P 0.914 <0.001 <0.001 0.003
Note: Compared with T0, *P<0.05. MMSE: mini-mental state examination; T0: before anesthesia; T3: 24 h after surgery; T4: 
the 3rd day after surgery; T5: the 5th day after surgery.

Comparison of postoperative pain score

After one-way ANOVA analysis for postoperative 
pain score, there was a significant difference 

among T3, T4 and T5 in both groups (P<0.001). 
Further comparison found that postoperative 
pain scores in both groups at T4 were lower 
than those at T3, and those at T5 were lower 
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Table 8. Comparison of postoperative pain score (score)
VAS pain 
score

Observation group 
(n=72)

Control group 
(n=72) F P

T3 2.65±0.52a 4.85±0.65 344.893 <0.001
T4 1.04±0.27a,* 2.07±0.27*

T5 0.37±0.36a,*,# 1.25±0.38*,#

F 1087.347 321.895
P <0.001 <0.001
Note: Compared with T3, *P<0.05; compared with T4, #P<0.05; com-
pared with control group, aP<0.05. VAS: visual analogue scale; T3: 24 h 
after surgery; T4: the 3rd day after surgery; T5: the 5th day after surgery.

than those at T3 and T4. The postoperative 
pain scores in the observation group were  
lower than those in the control group at T3, T4 
and T5 (P<0.05). See Table 8.

Discussion

With the acceleration of aging, more and more 
elderly patients need surgery because of dis-
eases. Anesthesia is an indispensable part of 
the process of surgery, and it is also closely 
related to the success or failure of the surgery. 
In recent years, the occurrence of perioperative 
cognitive impairment has become a new re- 
search focus in anesthesia complications, and 
it has been found that the incidence of periop-
erative cognitive impairment increases with the 
increase of patients’ age [25]. For lung cancer 
patients, the technology of thoracoscopic sur-
gery is increasingly mature, and the anesthesia 
method has also improved with the develop-
ment of technology. In recent years, epidural 
block anesthesia has been widely applied in 
thoracoscopic surgery. Epidural block anesthe-
sia can reduce postoperative pain in patients, 
and it is considered as the “gold standard” for 
postoperative analgesia [26]. However, for epi-
dural block anesthesia combined with general 
anesthesia and general anesthesia alone, whi- 
ch one has better effect on cognitive function 
has not been determined [27]. Both TNF-α and 
IL-6 are important factors involved in inflamma-
tory response [28]. The aggregation of inflam-
matory factors can damage the learning and 
memory functions mediated by hippocampus 
[18]. Proinflammatory factors can induce cen-
tral nervous system inflammation in a variety of 
ways, thereby affecting cognitive function [29]. 
Moreover, when proinflammatory factors enter 
the nervous system, they can cause mitochon-
drial damage, which can lead to neuroinflam-
matory damage to nerve cells [30]. The periph-

eral immune regulation of rats after 
surgery can make them secrete anti-
inflammatory factors and regulate the 
expression of T cell markers, which 
can prevent the cognitive impairment 
and neuroinflammation of rats after 
surgery [31]. In this study, it was found 
that TNF-α and IL-6 levels in patients 
undergoing epidural block anesthesia 
combined with general anesthesia 
were lower than those in patients re- 
ceiving general anesthesia alone.

The cognitive function-related S-100β was fur-
ther detected in this study. It was found that 
S-100β was significantly increased at T3, and 
significantly decreased at T4 and T5, but the 
observation group had the lower S-100β level 
compared with the control group. S-100β exists 
in nerve cells. When the serum content is less 
than 0.2 ng/mL, it can protect nerve cells, but 
it can exude from cells to cerebrospinal fluid 
after nerve cell injury. When the concentration 
is higher than 0.5 ng/mL, it can damage neu-
rons, thus causing abnormal blood-brain barri-
er and entering human blood, which increases 
the content of S-100β in blood. Therefore, the 
content of S-100β in blood is positively corre-
lated with the degree of nerve injury [32, 33]. 
The content of S-100β in the blood was signifi-
cantly increased after surgery, and the inci-
dence of cognitive impairment was increased 
with the increase of the content of S-100β in 
the blood [34]. The release of plenty of inflam-
matory factors after surgery led to brain edema 
and blood-brain barrier leakage, while systemic 
inflammatory response caused endothelial cell 
damage which resulted in neutrophils gather-
ing in the microvascular bed, increased endo-
thelial cell permeability, and a large amount of 
S-100β released into the blood [35]. MMSE 
and MOCA are common evaluation tools re- 
flecting patients’ cognitive function [19]. In this 
study, it was found that in terms of postopera-
tive cognitive impairment, the observation 
group (epidural block anesthesia combined 
with general anesthesia) had worse cognition 
compared with that of the control group (gen-
eral anesthesia). It is possible that general 
anesthesia combined with epidural block anes-
thesia can reduce the secretion of adrenaline 
and noradrenaline during perioperative period, 
and reduce the stress response after surgery, 
thereby reducing inflammatory factors release, 
S-100β content in blood, and the cognitive 
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damage after surgery [36]. Previous studies 
have shown that compared with general anes-
thesia, epidural block anesthesia can effective-
ly reduce the possibility of cognitive dysfunc-
tion in elderly patients after surgery, and this 
anesthesia method has less impact on cogni-
tive function in elderly patients after surgery. 
This may be because the central nervous sys-
tem is affected by general anesthesia, which 
leads to the imbalance of the brain memory 
protein level, increases the serum S-100β pro-
tein, and eventually causes cognitive dysfunc-
tion [37]. A Chinese study also indicates that 
epidural block anesthesia mainly plays a role in 
the spinal cord, which can significantly reduce 
the adverse effects of anesthesia drugs on the 
central nervous system of elderly patients, 
reduce the serum S-100β protein concentra-
tion, and further reduce the possibility of post-
operative cognitive function decline in elderly 
patients [38]. The above results were consis-
tent with the results of this study.

In terms of postoperative pain, epidural block 
anesthesia can effectively block sympathetic 
nerve and the stimulation conduction to the 
center after physical injury, while general anes-
thesia can inhibit the afferent stimulation of 
vagus nerve and phrenic nerve, so the combi-
nation of the two can effectively block nerve, 
and reduce postoperative stress and pain [39, 
40]. In this study, epidural block anesthesia 
combined with general anesthesia can effec-
tively reduce postoperative pain, which is con-
sistent with the above studies.

This study still has some limitations. It was a 
single-center study with a small sample size, 
which required further expansion of the sample 
size and a combined multi-center study. More- 
over, since the observation time was short, it 
should be further increased in the future to 
investigate the postoperative recovery status 
of the two groups. In this study, due to the dif-
ferences in the use of anesthetics between the 
two groups, the effects of different anesthetics 
on postoperative cognitive impairment were 
not further studied.

In conclusion, epidural block anesthesia com-
bined with general anesthesia can effectively 
reduce the levels of inflammatory factors and 
S-100β, postoperative cognitive impairment 
and postoperative pain in lung cancer patients 
after thoracoscopic surgery.
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