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Purpose: To investigate the effect of dexmedetomidine combined with epidural
anesthesia on stress responses and postoperative complications in patients undergoing
thoracoscopic radical resection of lung cancer. Methods: A total of 100 patients who
underwent radical resection of pulmonary carcinoma in our hospital between February
2019 and July 2020 were selected and randomly divided into control group (n=50) and
experimental group (n=50), and their clinical data were retrospectively analyzed. Among
them, the control group patients received epidural anesthesia, while the patients in the
experimental group were treated with dexmedetomidine combined with epidural
anesthesia. After that, the anesthesia onset time, duration of analgesia, postoperative
waking time, SDSS cognitive function score, VAS pain score, incidence of stress response,
postoperative complication rate, postoperative expression levels of inflammatory factors,
as well as blood pressure before surgery (T0), 1 h during surgery (T1), 1 h after surgery
(T2), and 2 h after surgery (T3) were compared between the two groups. Results: The
anesthesia onset time, SDSS cognitive function score, VAS pain score, incidence of stress
response, postoperative complication rate and postoperative expression levels of
inflammatory factors in the experimental group were all significantly lower than those in
the control group, with statistical significance (P < 0.05); the duration of analgesia and
postoperative waking time in the experimental group were significantly longer than
those in the control group, with statistical significance (P < 0.05); there was no statistical
significance in the comparison of the blood pressure at TO, T1, T2 and T3 between the
two groups (P > 0.05).

Conclusion: The application of dexmedetomidine combined with epidural anesthesia for
the patients undergoing thoracoscopic radical resection of lung cancer can significantly
reduce complication rate after surgery, improve analgesic effect and relieve stress
responses in patients.

Keywords: dexmedetomidine; thoracoscopic radical resection of lung cancer; epidural anesthesia; stress response;
complication

Tob Regul Sci.™ 2021;7(5-1):4066-4073
DOl:doi.org/10.18001/TRS.7.5.1.182

Xiucai Hu*Ward 1, Department of Anesthesiology, Cangzhou Central Hospital, Cangzhou 061001, Hebei Province, China, Xiaomei
YangDepartment of Emergency, Cangzhou Central Hospital, Cangzhou 061001, Hebei Province, China, Liang LiDepartment of Emergency,
Cangzhou Central Hospital, Cangzhou 061001, Hebei Province, China, Jian YuWard 1, Department of Anesthesiology, Cangzhou Central
Hospital, Cangzhou 061001, Hebei Province, China, Xiaobin SiSupply Room, Cangzhou Central Hospital, Cangzhou 061001, Hebei
Province, China, Zhigiang NiuWard 1, Department of Anesthesiology, Cangzhou Central Hospital, Cangzhou 061001, Hebei Province,
China, *Corresponding author:Xiucai Hu Ward 1, Department of Anesthesiology, Cangzhou Central Hospital, Cangzhou 061001, Hebei
Province, China

Tob Regul Sci.™ 2021;7(5-1): 4066-4073 4066



Xiucai Hu et al.

Effect of Dexmedetomidine Combined with Epidural Anesthesia on Stress Responses and Postoperative Complications in Patients

Undergoing Thoracoscopic Radical Resection of Lung Cancer
ung cancer, characterized by high fatality and
recurrence rates, refers to malignant tumors in
people’s respiratory system, and due to the

differences in lung cancer stages and tumor size

among different patients, clinical outcomes may
differentiate  from individuals after surgical
treatment [1-3]. Thoracoscopic radical resection of
lung cancer is a novel minimally invasive surgery,
with the advantages of small surgical trauma,
simple operation, less blood loss and rapid recovery
after surgery, and this surgery has less effect on
patients' pulmonary function, which is helpful for
improving  prognosis.  Thoracoscopic  radical
resection of lung cancer should be conducted with
the aid of anesthesia, and the common anesthesia
method is epidural anesthesia, in which local
anesthetics are injected into epidural space, so as to
effectively block spinal nerve roots and make the
nerves at the anesthesia sites numbness to achieve
the anesthetic effect [4-6]. Dexmedetomidine, a
common drug mainly for the general anesthesia
with endotracheal intubation, has been widely
applied in various types of surgery. Epidural
anesthesia combined with dexmedetomidine has
been reported to significantly prolong patients’
duration of analgesia and relieve their stress
responses after anesthesia [7-9]. In order to explore
the anaesthetic efficacy of dexmedetomidine
combined with epidural anesthesia and its effect on
postoperative complications in patients undergoing

thoracoscopic radical resection of lung cancer, the
patients underwent thoracoscopic radical resection
of lung cancer in our hospital were selected as the
study subjects and they received different
anaesthetic modalities; after that, the anesthesia
onset time, duration of analgesia, postoperative
waking time, SDSS cognitive fgunction score, VAS
pain  score, incidence of stress response,
postoperative complication rate, postoperative
expression levels of inflammatory factors, as well as
blood pressure at TO, T1, T2 and T3 were
compared between the two groups. Specific study
results are reported as follows.

MATERIALS AND METHODS

General Information

A total of 100 patients who underwent radical
resection of pulmonary carcinoma in our hospital
between February 2019 and July 2020 were
selected and randomly divided into control group
(n=50) and experimental group (n=50). The
experimental group patients aged from 36 to 67
years old, while the patients in the experimental
group aged from 35 to 67 years old. There was no
statistical significance in the comparison of general
information such as gender, age, disease course, etc.
between the two groups (P > 0.05), as shown in

Table 1.

Table 1.

Comparison of general information between the two groups (Xts)
Group Experimental group  Control group t/X° P
Gender 22128 24126 0.16 0.69
(Male/Female) ' '
Age (years old) 50.34+7.22 50.08+7.36 0.19 0.86
Height (cm) 167.38+10.55 165.80+10.31 0.76 0.45
Weight (kg) 66.52+11.05 65.43+11.67 0.48 0.63
Disease —course ) 35,0 13 1.39+0.11 1.25 0.22
(months)
Smoking  history 7 75,1 39 7.50+1.34 0.92 0.36
(years)
Drinking - history 1 37,5 37 11.07+2.55 0.61 0.54
(years)
Hypertension 12 10 0.23 0.63
(cases)
Diabetes (cases) 9 10 0.07 0.80
Hyperlipidemia 4 7 0.92 034

(cases)

Inclusion / Exclusion Criteria

Inclusion criteria:

(D Patients underwent radical resection of
pulmonary carcinoma in our hospital.

2 Patient aged 18 years old and elder.

(3 Patients had no other organic diseases or
blood coagulation disorders, and they did not take
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any coagulation drugs recently.

@) Patients had no history of drug allergy, no
drug abuse and no bad addiction.

g@ This study was approved by the Hospital
Ethics Committee, and the patients all voluntarily
participated in the study and signed the informed
consent.
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Exclusion criteria:
(O Patients received other surgeries recently.
(2 Patients had disturbance of consciousness
and could not cooperate with this study.
Patients or their family members did not
agree to participate in this study.

Methods

Patients in both groups were fasted and
inhibited to drink for 8 h before surgery, and they
underwent routine examinations preoperatively.
After entering the operating room, they received
the examinations of blood pressure, oxygen
saturation, electrocardiogram, etc., and then their
cubital vein pathway was opened to monitor
invasive blood pressure.

In the control group, the patients received
epidural anesthesia in lateral positions, and the
anesthesia site was determined by the position of
surgical incision, but the general anesthesia site was
in the central interspinous space within the surgical
range. After the determination of anesthesia site
finished, 0.5 % ropivacaine (Manufacturer:
Guangdong Huarun Shunfeng Pharmaceutical Co.,
Ltd.; State Food and Drug Administration approval
number: H20050325) was injected into the
selected anesthesia site. During surgery, the
intravenous infusion of 0.25 ml/kg of normal saline
was performed continuously, which was then
followed by anesthesia induction in the way that
the plasma concentration of 4 ng/(min-kg) of
remifentanil  (Manufacturer: ~ Jiangsu ~ Nhwa
Pharmaceutical Co., Ltd.; State Food and Drug
Administration approval number: H20143314;
Specification: 1 mg) was injected.

In the experimental group, the patients in lateral
positions were treated with dexmedetomidine
combined with epidural anesthesia. After the
anesthesia site was determined, 0.5 % ropivacaine
was injected, and the continuous intravenous
infusion of 1 pg/kg of dexmedetomidine
(Manufacturer: Sichuan Guorui Pharmaceutical
Co., Ltd.; State Food and Drug Administration
approval number: H20143195; Specification: 1ml:
0.lmg) was carried out at the speed of 0.2
pg/(kg-h); subsequently, anesthesia induction of
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remifentanil was conducted

4ng/(min-kg) of
[10-12].

Observation Indexes

The anesthesia onset time, duration of analgesia,
postoperative  waking time, SDSS  cognitive
function score, VAS pain score, incidence 0% stress
response, postoperative complication rate,
postoperative expression levels of inflammatory
factors, as well as blood pressure at TO, T1, T2 and
T3 were compared between the two groups.

The scores of the SDSS cognitive function scale
ranged from 0 to 20 points, and higher scores
indicated lower cognitive function.

The postoperative pain of the patients was
evaluated by the VAS pain score scale, in which 0
represented no pain, 1-3 points represented mild
and tolerable pain, 4-6 points represented the pain
that affected normal sleep but was tolerable, and
7-10 points represented intense and intolerable
pain. 2-3 points was classified as good analgesia,
while 3 points or above was classified as incomplete
analgesia.

Statistical Treatment

The selected data processing software for this
study was SPSS20.0, and GraphPad Prism 7
(GraphPad Software, San Diego, USA) was used to
draw the pictures of the data in this study.
Measurement data were expressed by (Xts) and
tested by t-test. Enumeration data were expressed as

[n (%)] and tested by X* test. The differences had

statistical significance when P < 0.05.

RESULTS

Comparison Onset Time,

Duration of Analgesia and Postoperative Waking

of Anesthesia

Time between the Two Groups

The anesthesia onset time in the experimental
group was significantly less than that in the control
group, while the duration of analgesia and
postoperative waking time were significantly more
than those in the control group, with statistical
significance (P < 0.05), as shown in Figure 1.
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Figure 1.
Comparison of anesthesia onset time, duration of analgesia and postoperative waking time between
the two groups.
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Note: The abscissa indicated anesthesia onset time, duration of analgesia and postoperative waking time,
while the ordinate indicated time, h.

* indicated the comparison in the anesthesia onset time between (0.21 + 0.06) h in the experimental
group and (0.33 + 0.07) h in the control group, with statistical significance, t = 9.20, P < 0.001.

** indicated the comparison in the duration of analgesia between (7.05 + 1.11) h in the experimental
group and (6.31 + 0.98) h in the control group, with statistical significance, t = 3.53, P < 0.001.

*** indicated the comparison in the postoperative waking time between (2.54 + 0.55) h in the
experimental group and (1.79 + 0.53) h in the control group, with statistical significance, t = 6.94, P <
0.001.

Comparison of SDSS Cognitive Function and  lower than those in the control group, with
VAS Pain Scores between the Two Groups statistical significance (P < 0.05), as shown in
The SDSS cognitive function and VAS pain Figure 2.
scores in the experimental group were significantly
Figure 2.
Comparison of SDSS cognitive function and VAS pain scores between the two groups
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Note: The abscissa indicated SDSS cognitive function and VAS pain scores, while the ordinate indicated
score.

* indicated the comparison in the SDSS scores between (6.69 + 1.03) points in the experimental group
and (7.86 + 1.25) points in the control group, with statistical significance, t = 5.11, P < 0.001.

** indicated the comparison in the VAS score between (3.37 + 0.88) points in the experimental group
and (4.69 + 1.04) points in the control group, with statistical significance, t = 6.85, P < 0.001.

Comparison of Incidence of Stress Responses  incidence of stress responses in the experimental
group was significantly less than that in the control
group, with statistical significance (P < 0.05), as
shown in Figure 3.

between the Two Groups

There were several stress responses such as low
blood pressure, arrhythmia, tachypnea, etc.
occurring in the patients in both groups, and the
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Figure 3.
Comparison of incidence of stress responses between the two groups.

Hm Low blood pressure Low blood pressure
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Low blood pressure in 4 cases,
arrhythmia in 3 cases,
tachypnea in 3 cases,

the incidence of stress responses was
| 20%

Low blood pressure in 6 cases,
arrhythmia in 8 cases,
tachypnea in 9 cases,

the incidence of stress responses was
46%

*

Note: Figure A represented the incidence of stress responses in the experimental group, and there were 4
patients with low blood pressure, 3 patients with arrhythmia and 3 patients with tachypnea, with the
incidence of stress responses of 20 %.

Figure B represented the incidence of stress responses in the control group, and there were 6 patients
with low blood pressure, 8 patients with arrhythmia and 9 patients with tachypnea, with the incidence of
stress responses of 46 %.

* indicated the comparison of the incidence of stress responses between the two groups, with statistical

significance (X* = 7.64, P = 0.006).

Comparison of Postoperative Complication Rate ~ group was significantly lower than that in the
control group, with statistical significance (P <

between the Two Groups 0.05), as shown in Figure 4.

The complication rate in the experimental

Figure 4.
Comparison of postoperative complication rate between the two groups.

Hm Cough and expectoration
[ Somnolence

BN Wound pain

[ No adverse reactions

Hm Cough and expectoration
E Somnolence

3 No adverse reactions

A Em Wound pain
B

There were 3 patients with cough
and expectoration, 2 patients with
somnolence and 3 patients with
wound pain, with the complication
rate of 16 %.

There were 7 patients with cough
and expectoration, 5 patients with
somnolence and 6 patients with
wound pain, with the complication
rate of 36 %.

*

Note: Figure A represented the complication rate in the experimental group, and there were 3 patients
with cough and expectoration, 2 patients with somnolence and 3 patients with wound pain, with the
complication rate of 16 %.

Figure B represented the complication rate in the control group, and there were 7 patients with cough
and expectoration, 5 patients with somnolence and 6 patients with wound pain, with the complication rate
of 36 %.

* indicated the comparison in the complication rates between the two groups, with statistical significance,

X*=5.20, P = 0.02.
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Comparison ~ of  Expression  Levels of such as hs-CRP IL-1f IL-6, etc. in the
experimental group were significantly lower than
those in the control group, with statistical
after Surgery significance (P < 0.05), as s}gwown in Table 2.

The expression levels of inflammatory factors

Inflammatory Factors between the Two Groups

Comparison of expression levels of inﬂamrr'lIa;altE)lrifzf.actors between the two groups after surgery
Group hs-CRP (ug/L) IL-1B (ng/L) IL-6 (ng/L)
Experimental group 1.39+0.56 451+1.66 2.99+0.81
Control group 3.38+1.25 7.24+1.90 5.57+1.23
t 10.27 7.65 12.39
P <0.001 <0.001 <0.001

Compa[ison of Blood Pressure at TO, Tl) T2 groups, with no statistical significance (P > 005)
There was a decreasing trend of blood pressure at

T1 in both groups, but it was still within the safe
range, as shown in Figure 5.

and T3 between the Two Groups

There were no significant changes of blood
pressure at T0, T1, T2 and T3 between the two

Figure 5.
Comparison of blood pressure at T0, T1, T2 and T3 between the two groups.
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Note: The abscissa represented TO0, T1, T2 and T3, while the ordinate represented blood pressure (BP),
mmHg.

There was a comparison in the blood pressure between (105.81 + 9.67) mmHg in the experimental
group and (106.04 + 10.00) mmHg in the control group at TO, with statistical significance, t = 0.12, P =
0.91.

There was a comparison in the blood pressure between (91.17 + 7.66) mmHg in the experimental group
and (90.73 + 7.52) mmHg in the control group at T'1, with statistical significance, t = 0.29, P = 0.77.

There was a comparison in the blood pressure between (94.08 + 8.25) mmHg in the experimental group
and (94.66 + 8.51) mmHg in the control group at T2, with statistical significance, t = 0.35, P = 0.73.

There was a comparison in the blood pressure between (97.04 + 8.47) mmHg in the experimental group
and (96.73 + 8.82) mmHg in the control group at T3, with statistical significance, t = 0.18, P = 0.86.
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DISCUSSION

Thoracoscopic radical resection of lung cancer is
a minimally invasive surgical treatment often
adopted in the stages I and II of lung cancer, which
can promote mpidg recovery after treatment and has
less effect on lung function [13-15]; therefore, it
has been widely used in clinical treatment.
Generally, thoracoscopic radical resection of lung
cancer requires anesthesia, and the most common
anesthesia method is epidural anesthesia [16-18].
However, anaesthesia can easily stimulate human
body and make patients suffer from some stress
responses such as excessive secretion of lactate and
epinephrine, reduced blood pressure, arrhythmia,
etc., and meanwhile patients nervous system,
immune system, endocrine system as well as
coagulation system and other mechanisms are all
involved in the processes of stress responses, so the
patients are prone to embolism, myocardial
infarction, myocardial ischemia, coronary artery
thrombosis and other complications, posing a great
threat patients physical health [19-21]. In this
study, with the purpose of investigating the
anesthesia modalities with less effect on stress
responses and related complications in patients
undergoing thoracoscoplc radical resection of lung
cancer, the patlents who underwent thoracoscopic
radical resection of lung cancer in our hospital were
selected and given different anesthesia modalities,
and then their anesthesia onset time, duration of
analgesia, postoperative waking time, SDSS
cognitive function score, VAS pain score, incidence
of stress response, postoperative complication rate,
postoperative expression levels of inflammatory
factors, as well as blood pressure at T0, T1, T2 and
T3 were all compared between the two groups.

Our results showed that the anesthesia onset
time, SDSS cognitive function score, VAS pain
score, incidence of stress response, postoperative
complication rate and postoperative expression
levels of inflammatory factors in the experimental
group were all significantly lower than those in the
control group, with statistical significance (P <
0.05), indicating that dexmedetomidine combined
with epidural anesthesia can significantly reduce
anesthesia onset time, improve cognitive levels,
relieve preoperative pain and provide good recovery
environment for patients, and has Fess effect on
nervous system. The patients in the experimental
group were less likely to have stress responses,
indicating that dexmedetomidine combined with
epidural anaesthesia can weaken the effect of
anaesthetic drugs on patients’ nervous, immune,
endocrine, as well as coagulation systems, thereby
reducing the incidence of adverse reactions such as
embolism, myocardial ischaemia and hypoxia and
greatly improving the safety of surgery. Based on
the fact that the levels of inflammatory factors in
patients’ bodies tend to rise in a short period of
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time after surgical treatment, the patients will be in
micro-inflammatory states, which increases the
risks of traumatic infection, lung infection and
other diseases [22-24]. The results mentioned above
showed that the experimental group patients had
lower expression levels of inf%ammatory factors,
suggesting that the patients have low incidence of
developing infection, with good effect on
promoting prognosis and rehabilitation.

Moreover, analgesia and postoperative waking
time are important indexes for judging the efficacy
of anesthesia; if analgesia time is short, patients may
experience severe pain that is detrimental to
recovery and negatively affects their emotions,
quality of life, and so on. Our study results pointed
out that the duration of analgesia and postoperative
waking time in the experimental group were
significantly longer than those in the control group,
with statistical significance (P < 0.05) and there was
no statistical significance in the comparison of the
blood pressure at TO, T1, T2 and T3 between the
two groups (P > 0.05), presuming that the stress
responses stimulated by anesthetic drugs to the
patients result in lower blood pressure, but the
blood pressure is still in the safe range and has no
effect on the surgical outcomes and safety. Qiu
Yuwei et al [25] sc%olars have stated in their studies
that dexmedetomidine combined with epidural
blockade can effectively reduce the expression levels
of inflammatory factors in the perioperative period
in patients undergoing thoracoscopic radical
resection of lung cancer, and has obvious
therapeutic effect on relieving pain, intraoperative

hypotension and postoperative nausea and
vomiting, which is in line with the results
concluded in  our study and successfully

demonstrates scientificity of this study.

In conclusion, dexmedetomidine combined
with epidural anesthesia in patients undergoing
thoracoscopic radical resection of lung cancer can
significantly reduce postoperative complication rate,
improve analgesic efficacy and relieve stress
reactions in patients, with high application value,
which is worthy of application and promotion in
clinical treatment.
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