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Abstract: Objective: This research investigated the combined analgesic effects of intercostal nerve block and in-
travenous patient-controlled analgesia (IV-PCA) on patients after lung cancer surgery. Methods: 95 patients with 
thoracoscopic radical resection of lung cancer from April 2017 to July 2020 were enrolled as the research objects, 
and randomly divided into observation-group (n=50) and control-group (n=45) by random number table. The control-
group received intravenous patient-controlled analgesia (IV-PCA), and the observation group received combinative 
treatment of intercostal nerve block and IV-PCA. The changes of VAS scores and Ramsay sedation scores postop-
eratively, the satisfaction with analgesia of patients, the number of IV-PCA pump compressions and the incidence 
of postoperative anaesthetic-related adverse reactions were compared between the two groups. Results: The VAS 
score of the observation-group was markedly lower than that of the control-group 2 h, 4 h, 8 h, 12 h and 24 h af-
ter surgery (P<0.05). There was no statistically significant difference in Ramsay sedation scores between the two 
groups 2 h, 4 h, 8 h, 12 h and 24 h after surgery (P>0.05). The satisfaction score of analgesia and the times of IV-
PCA pump compressions of the observation group were obviously less than those of the control group (P<0.05). The 
incidences of nausea and emesia, bradycardia and somnolence between the two groups of objects were statistically 
insignificant (P>0.05). Conclusion: The combinative treatment of intercostal nerve block and IV-PCA is safe and have 
obviously postoperative analgesic effect on patients undergoing thoracoscopic resection of lung cancer.

Keywords: Intercostal nerve block, intravenous controlled analgesia, lung cancer, analgesic effect

Introduction

Lung cancer is one of the most common malig-
nant tumors over the world. In recent years, 
with the continuous development and progress 
of the varying examination technologies, an 
increasing number of patients have been diag-
nosed in early stages [1]. Compared with tradi-
tional thoracotomy, the thoracoscopic radical 
resection has been recognized as the preferred 
method for the treatment of lung cancer. This 
surgical method has merits of minimally inva-
siveness, less postoperative pain and impact 
on pulmonary and immunizing functions, rapid 
postoperative recovery and fewer complica-
tions [2, 3]. Intercostal nerve block is one of the 
common methods adopted in postoperative 
analgesia. It has low risk and failure, and less 
discomfort in patients compared with epidural 
block [4, 5]. In addition, the single use of intra-

venous patient-controlled analgesia (IV-PCA) is 
prone to cause serious adverse reactions in 
patients due to the high drug concentration. 
Such adverse reaction will not only affect the 
postoperative recovery of patients, but also 
increases the incidence of postoperative com-
plications and mortality [6, 7]. Therefore, to fur-
ther improve the analgesic effect of thoraco-
scopic radical resection of lung cancer, this 
study investigated and evaluated the combina-
tive treatment of intercostal nerve block and 
IV-PCA on postoperative analgesic treatment 
after of lung cancer surgery.

Materials and methods

Research objects

95 patients with thoracoscopic radical resec-
tion of lung cancer in our hospital from April 
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2017 to July 2020 were selected as the 
research objects, and randomly divided into 
observation-group (n=50) and control-group 
(n=45) by random number table. The study was 
implemented after acquiring approval of the 
hospital ethics committee.

Inclusion and exclusion criteria

Inclusion criteria: (1) Patients aged between 18 
to 70 years; (2) Patients that were scheduled 
for thoracoscopic radical resection; (3) Patients 
diagnosed by clinical pathology as non-small 
cell lung cancer; (4) Patients classified as stage 
I~II by American Society of Anesthesiologists 
(ASA) grading; (5) Patients without experience 
of drug allergy or opioid abuse; and (6) Those 
who were willing to accept the trail and signed 
the informed consent form.

Exclusion criteria: (1) Patients that allergic to 
the drugs involved in this study; (2) Patients 
with abnormal coagulation function; (3) Patients 
with liver or kidney dysfunction; (4) Patients 
with experience of mental illness; or (5) Patients 
with a history of chronic pain.

Methods

The control-group underwent IV-PCA therapy: 
The objects received preoperative intramuscu-
lar injection of 0.1 g phenobarbital sodium and 
subcutaneous injection of 0.5 mg atropine. 
After the patient entered into the surgery room, 
we established the venous access for patient, 
and routinely monitored the vital indicators of 
blood pressure, heart rate, blood oxygen satu-
ration, etc. The intravenous injection of mid-
azolam (0.04 mg/kg), propofol (1.0~1.5 mg/
kg), fentanyl (0.4 μg/kg), and vecuronium (0.1 
mg/kg) was used as anesthesia induction. 
After anesthesia induction, target controlled 
infusion of 2~4 μg/ml propofol was performed 
to maintain anesthesia. The patients received 
intravenous infusion of fentanyl and vecuroni-
um intermittently to maintain analgesia state 
and muscle relaxation. The anesthesia depth 
BIS of patient was held at 45-55, and blood 
pressure and heart rate were controlled within 
±20% of the baseline value. After surgery, the 
patients received IV-PCA of Fentanyl (15 μg/kg 
diluted to 120 ml with 0.9% sodium chloride 
solution). The infusion speed was set as 2 ml/h, 
the additional dose was 1.0 ml, and the dura-
tion was 30 min. In addition to the treatment 
implemented in control-group, the observation-

group received nerve block before the end of 
surgery. We used 5 ml of 0.375% ropivacaine 
under direct vision of thoracoscopy and placed 
it in intercostal cavity of the thoracic drainage 
tube and the surgical incision for nerve block.

Indexes observation

Postoperative pain of the two groups of objects 
was evaluated and scored 2 h, 4 h, 8 h, 12 h 
and 24 h after surgery by Visual Analogue Scale 
(VAS). The range of scale was from 0 to 10 
points, with 0 point referred as painless and a 
score of 10 points indicated severe pain. The 
higher score represented the higher degree of 
pain.

The sedative effects of the two groups were 
evaluated by Ramsay Sedation Scale and com-
pared 2 h, 4 h, 8 h, 12 h and 24 h after surgery. 
1 point referred that the patient was restless 
and irritable; 2 points referred the patient can 
be cooperate quietly; a score of 3 indicated 
that the patient was sleepy and could follow 
instructions; 4 points indicated the patient was 
in sleep and could wake up; 5 points referred 
as sluggish breathing and reaction; and 6 
points referred as the patient was in deep sleep 
and could not be able to awake.

The scores of the two groups of patients on 
analgesia satisfaction were recorded 48 hours 
after surgery. 1 point referred that the patient 
was completely painless and very satisfied; 2 
points referred occasionally mild pain and sat-
isfied; 3 points referred mild pain and occasion-
ally moderate pain, with basically satisfied; 4 
points referred continuous pain of beyond mod-
erate degree, and was unsatisfied; a score of 5 
point indicated that the patient had consistent-
ly severe pain and was extremely unsatisfied.

The times of postoperative IV-PCA pump press-
ing were compared between the two sets of 
objects.

The incidence of adverse reactions related to 
postoperative anesthesia, including nausea 
and emesia, bradycardia and somnolence, 
were compared between the two groups.

Statistical analysis

Data processing and analysis was conducted 
via SPSS 22.0 (IBM Corp). The comparison of 
measurement data and enumeration data were 
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by t-test and χ2 test respectively. The statisti-
cally significant of difference was fixed by 
P<0.05. The graphic software was Excel 2007.

Results

Clinical data

There was insignificant difference in gender, 
age, BMI and ASA grade between the two sets 
of objects (P>0.05) (Table 1).

Comparison of postoperative VAS scores

The VAS scores in the two groups of patients 4 
h, 8 h, 12 h and 24 h after surgery had a 

remarkably rise than those 2 h after surgery 
(P<0.05); At 2 h, 4 h, 8 h, 12 h and 24 h after 
surgery, and the observation group had dra-
matically lower score than the control group 
(P<0.05) (Table 2 and Figure 1).

Comparison of Ramsay Sedation score after 
surgery

There was no significant change in the Ramsay 
sedation scores of the two groups of patients at 
each time point (P>0.05); and there was no sta-
tistically significant difference in Ramsay seda-
tion scores between the two groups 2 h, 4 h, 8 
h, 12 h and 24 h after surgery (P>0.05) (Table 
3).

Comparison of patients’ satisfaction with anal-
gesia and times of IV-PCA pump compressions

The satisfaction score of analgesia and the 
times of IV-PCA pump compressions of the 
observation group were obviously less than 
those of the control group (P<0.05) (Table 4).

Comparison of adverse reactions

The incidences of nausea and emesia, brady-
cardia and somnolence between the two 
groups of objects were statistically insignificant 
(P>0.05) (Table 5).

Discussion

Lung cancer is among the most frequently 
occurred malignancies in the world, of which 

Table 1. Comparison of clinical data between the two groups

Group Number of 
cases

Gender Age
(yd, 
_
x±s)

BMI 
(kg/m2, 

_
x±s)

ASA classification
Male Female I II

Observation group 50 31 19 51.28±6.39 23.74±4.20 28 22
Control group 45 30 15 50.97±7.20 24.10±3.79 25 20
t/χ2 - 0.2244 0.2223 0.4368 0.0019
P - 0.6357 0.8245 0.6633 0.9652

Table 2. Comparison of postoperative VAS scores between the two groups (points, 
_
x±s)

Group Number of 
cases

2 h after 
surgery

4 h after  
surgery

8 h after 
surgery

12 h after 
surgery

24 h after 
surgery

Observation group 50 1.75±0.47 2.43±0.72* 2.85±0.93* 3.64±1.20* 3.29±0.92*
Control group 45 3.82±0.94 4.62±1.21* 5.21±1.52* 5.74±1.43* 5.49±1.33*
t - 13.780 10.845 9.229 7.779 9.453
P - <0.001 <0.001 <0.001 <0.001 <0.001
Note: Compared with 2 h after surgery, *P<0.05.

Figure 1. Comparison of postoperative VAS scores 
between the two groups. Note: Compared with con-
trol group, aP<0.05.
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Table 3. Comparison of Ramsay Sedation score between the two groups after surgery (points, 
_
x±s)

Group Number of 
cases

2 h after 
surgery

4 h after 
surgery

8 h after 
surgery

12 h after 
surgery

24 h after 
surgery

Observation group 50 2.39±0.52 2.45±0.33 2.33±0.39 2.26±0.47 2.24±0.60
Control group 45 2.31±0.49 2.38±0.45 2.37±0.48 2.30±0.56 2.21±0.54
t - 0.769 0.870 0.448 0.378 0.255
P - 0.444 0.386 0.656 0.706 0.799

Table 4. Comparison of patients’ satisfaction with analgesia and 
times of IV-PCA pump compressions (

_
x±s)

Group Number 
of cases

Score of analgesic 
satisfaction 

Times of IV-PCA pump 
compressions

Observation group 50 1.85±0.64 14.37±4.20
Control group 45 3.02±0.93 27.96±8.49
t - 7.202 10.040
P - <0.001 <0.001

Table 5. Comparison of adverse reactions between the two 
groups [n (%)]

Group Number 
of cases

Nausea 
and emesia Bradycardia Somnolence

Observation group 50 6 (12.00) 3 (6.00) 2 (4.00)
Control group 45 7 (15.56) 1 (2.22) 4 (8.89)
χ2 - 0.254 0.163 0.309
P - 0.615 0.686 0.578

non-small cell lung cancer is the most common 
histological type and accounts for about 80%  
of all lung cancers [8]. In 2006, National 
Comprehensive Cancer Network (NCCN) includ-
ed video-assisted thoracoscopy in its guide-
lines as the standard surgical procedure for 
lung cancer treatment for the first time. At pres-
ent, the clinical application of video-assisted 
thoracoscopic radical resection of lung cancer 
has gradually been clinically recognized [9, 10]. 
Video-assisted thoracoscopic radical resection 
of lung cancer has less surgical trauma and 
rapid postoperative recovery, which can meet 
the requirements of modern minimally invasive 
surgical treatment [11, 12]. However, the post-
operative pain of thoracic surgery is more 
severe, which is about 4 times compared to the 
surface surgery. Patients are often unable to 
take deep breath and cough after surgery due 
to pain. This kind of situation can easily lead to 
poor expectoration and adverse reactions such 
as atelectasis, pneumonia, respiratory failure 
and hypoxemia, poor postoperative healing and 

rehabilitation of patients [13-
15]. Therefore, good analgesic 
measures are of great signifi-
cance to patients after video-
assisted thoracoscopy.

The ideal analgesia method 
should be simple, easy to com-
plete, with high success rate 
and less complications. Epi- 
dural analgesia is one of the 
commonly adopted methods 
and is very effective in most 
patients [16-18]. However, it 
can cause nausea, emesia, 
pruritus, uroschesis, headache, 
and back pain. Epidural block 
can cause hypotension and crit-
ical block in muscle motor func-
tion, which leads to delayed 
postoperative activity [19-21]. 

In addition, epidural analgesia is accompanied 
by certain risks, such as epidural perforation, 
hard hematoma, and infection. Intercostal 
nerve block is less dangerous, and easy to 
operate and practice. The previous complica-
tions associated with intercostal nerve block, 
such as anesthesia into the blood, pneumotho-
rax, toxic reactions of local anesthetics, etc., 
have been well avoided by performing the sur-
gery under direct vision to the chest cavity. 
Compared with epidural anesthesia, intercostal 
nerve block does not produce hematoma and 
rarely produces motion block [22-24]. This 
study evaluated the postoperative analgesic 
effect of intercostal nerve block combined with 
IV-PCA on lung cancer patients.

The results showed that the VAS score of obser-
vation-group was remarkably lower than that of 
control-group 2 h, 4 h, 8 h, 12 h, and 24 h after 
surgery; and the satisfaction of analgesia and 
the times of IV-PCA pump compressions in 
observation group were substantially lower 
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than those in the control group. These results 
are consistent with those reported in previous 
studies [25, 26], indicating that the intercostal 
nerve block combined with IV-PCA can evident-
ly reduce the postoperative pain in patients 
undergoing video-assisted thoracoscopic radi-
cal resection of lung cancer, which can effec-
tively improve their satisfaction with postopera-
tive analgesia, and reduce the times of IV-PCA 
pump compressions. In addition, there was sta-
tistically insignificant difference in Ramsay 
Sedation Scale 2 h, 4 h, 8 h, 12 h and 24 h 
postoperatively between the two groups; and 
the incidences of nausea and emesis, brady-
cardia and somnolence between the two 
groups were statistically insignificant. This sug-
gested the combinative application of intercos-
tal nerve block and IV-PCA will not have any 
impact on the depth of sedation in patients, 
and would not increase the incidence of post-
operative adverse reactions. The results of this 
study are similar to those reported in related 
studies [27, 28], according to the analysis of its 
possible mechanism, ropivacaine, the local 
anesthetic drug for nerve block, can delay the 
conduction of nerve impulse by increasing the 
threshold of nerve action potential in patients, 
and thus reducing the increased rate of cellular 
action potential in body. Ultimately, the genera-
tion and transmission of nerve impulses can be 
blocked.

Due to the small quantity of subjects included 
in this study and the lack of in-depth discussion 
and analysis on the specific mechanism, it is 
suggested to further expand the sample size in 
subsequent studies in order to obtain more reli-
able clinical research results.

In conclusion, the combined treatment of inter-
costal nerve block and IV-PCA is safe and has 
obviously postoperative analgesic effect on 
patients undergoing thoracoscopic resection of 
lung cancer.
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