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Background: Postoperative pain can seriously affect a patient’s recovery, and parecoxib sodium has a good 
analgesic effect. However, there is a lack of clinically systematic analyses of the effects of parecoxib sodium 
on postoperative pain in breast cancer patients. The aim of the present study was to systematically evaluate 
the efficacy and safety of parecoxib sodium local anesthesia in the treatment of postoperative pain in breast 
cancer patients.
Methods: Literature published from January 2010 to December 2020 was searched in the China National 
Knowledge Infrastructure database, Wanfang database, PubMed, and Cochrane Library. Literature on 
randomized controlled trials of parecoxib sodium local anesthesia in patients with breast cancer was collected. 
Method of treatment was extracted and literature quality was assessed. Meta-analyses of included literature 
were performed using RevMan 5.3.
Results: A total of 17 randomized controlled trials were included, with a total of 1,032 breast cancer surgery 
patients. The experimental group was treated with parecoxib sodium anesthesia, and the control group was 
treated with other anesthesia methods. The meta-analysis results showed that there were obvious differences 
among visual analogue scale (VAS) score of the experimental group and control group 2 h after surgery [mean 
difference (MD): –0.79; 95% confidence interval (CI): –1.29 to –0.29; P=0.002], 4 h (MD =–0.77; 95% CI: 
=–1.51 to –0.03; P=0.04), 6 h (MD: –1.10; 95% CI: –1.41 to –0.80; P<0.00001), 8 h (MD: –0.66; 95% CI: 
–1.00 to –0.33; P=0.0001), 12 h (MD: –0.92; 95% CI: –1.24 to –0.60; P<0.00001), 24 h (MD: –0.86; 95% CI: 
–1.15 to –0.58; P<0.00001), and 48 h (MD: –0.90; 95% CI: –1.47 to –0.33; P=0.002). Moreover, visual analog 
scale score and the postoperative controlled analgesia frequency of patients in the experimental group (MD: 
–2.08; 95% CI: –2.88 to –1.27; P<0.00001) and the incidence of adverse reactions (odds ratio: 0.52; 95% CI: 
0.34–0.80; P=0.002) were significantly reduced.
Discussion: Parecoxib sodium local anesthesia for breast cancer patients has good postoperative analgesia 
and treatment safety.
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Introduction

In recent years, the incidence of breast cancer among 
females has shown an increasing trend year by year, 
seriously threatening the life and health of women. At 
present, surgery is still the main method for the treatment 
of breast cancer. Pain after surgery is caused by the damage 
of muscle, soft tissue, or bone during the operation (1). 
Post-mastectomy pain syndrome accounts for a certain 
proportion of postoperative patients with breast cancer. 
Post-mastectomy pain syndrome is likely to occur in breast 
cancer patients at a younger age and with preoperative 
psychological abnormalities. If the postoperative pain is 
not handled properly, it will seriously affect the patient’s 
recovery effect, and causes problems, such as prolonged 
hospitalization, increased medical expenses, and reduced 
patient quality of  l i fe.  The most commonly used 
postoperative analgesia are opioids. The combination of 
dexmedetomidine and sufentanil can effectively improve 
postoperative pain symptoms of breast cancer patients, and 
the combination of these has little effect on postoperative 
adverse reactions, such as chills and vital signs. Although 
opioids have ideal analgesic effects, they can cause adverse 
reactions, such as nausea and vomiting, respiratory 
depression, and drug dependence (2,3).

Parecoxib sodium is a highly selective cyclooxygenase 
2 inhibitor administered by intravenous or intramuscular 
injection. It has the advantages of a low adverse reaction 
rate, little impact on organ function, and reduced incidence 
of adverse cardiovascular events (4). As one of the most 
commonly used injectable drugs in clinical practice, 
parecoxib sodium can inhibit the synthesis and release of 
prostaglandins in the body, thereby exerting an analgesic 
effect (5). Parecoxib sodium is often used in the short-term 
treatment of pain in patients after surgery. However, some 
scholars have applied parecoxib sodium before and after 
surgery and found that it can also significantly improve the 
pain problem of postoperative patients. Studies have shown 
that the analgesic effect of intravenous injection of 40 mg 
parecoxib sodium at the time of anesthesia induction is 
better than before the end of surgery, showing an advanced 
analgesic effect (6). The advanced application of parecoxib 
sodium in gynecological surgery can reduce the amount of 
postoperative fentanyl and improve the quality of analgesia. 
In addition, it has been noted that parecoxib is a safe and 
effective drug for perioperative analgesia (7). 

At present, there are many systematic evaluation 
studies on parecoxib sodium for postoperative analgesia 

in patients, but the indicators included in the analysis are 
not comprehensive enough. At the same time, there is no 
research to systematically evaluate the effect of parecoxib 
sodium on postoperative analgesia in breast cancer patients. 
Therefore, there is currently a lack of systematic evaluations 
of the efficacy of parecoxib sodium for postoperative pain 
in patients undergoing breast cancer surgery. Therefore, 
in the present study, literature on the curative effect of 
parecoxib sodium in the treatment of postoperative pain 
in breast cancer patients was searched and meta-analyses 
were performed to provide guidance for the establishment 
of personalized and rational analgesia for breast cancer 
patients. We present the following article in accordance 
with the PRISMA reporting checklist (available at https://
dx.doi.org/10.21037/gs-21-632).

Methods

Literature search

Randomized controlled trials published from January 2010 
to December 2020 in the China National Knowledge 
Infrastructure database, Wanfang database, Wanfang 
medical database, VIP database, PubMed, Cochrane 
Library, and Web of Science were systematically searched. 
Preliminary literature retrieval was performed using the 
keywords “parecoxib sodium” and “breast cancer”, followed 
by a secondary retrieval using the keyword “analgesia”.

Inclusion and exclusion criteria

The inclusion criteria were as follows: (I) randomized 
controlled trials, including single-blind, double-blind, and 
non-blind research; (II) the trial group’s intervention was 
parecoxib sodium anesthesia, and other anesthesia methods 
for the control group is; and (III) patients diagnosed 
with breast cancer and undergoing surgical treatment, 
and classified as class I or II according to the American 
Association of Anesthesiologists (ASA).

The exclusion criteria were as follows: (I) patients with 
a history of ischemic heart disease, cerebrovascular disease, 
or peripheral arterial disease; (II) patients with a history of 
asthma; (III) patients who have used opioid or non-opioid 
analgesics for a long period of time; (IV) non-original 
research reports, including review research, meta-analysis 
research, and treatment experience summary research; (V) 
case report research or animal experiment research; (VI) 
studies with no research control group or in which the 
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samples between groups were not comparable; and (VII) 
incomplete patient information and data results.

Three experts in the field read and screened the literature 
that met the selection requirements. The title and abstract 
of each article were read carefully, and literature that did not 
meet the inclusion criteria were excluded. The full text of 
the literature was then reviewed to determine if the article 
met the criteria and would be included in the present study.

Quality evaluation

The literature quality of the included studies was evaluated 
according to the quality evaluation method recommended 
by Cochrane System Reviewer Manual 5.1.0 (China 
Evidence-Based Medicine/Cochrane Center). The 
evaluation items included the following: (I) an explanation 
of the generation method of random sequence; (II) a hidden 
distribution method; (III) blinding; (IV) data incompleteness 
bias; (V) selective reports of the results of the study; and (VI) 
other potential biases in the study.

The revised Jadad Quality Assessment Scale was used 
to evaluate the literature quality of the included studies. 
The evaluation items included the following: (I) a specific 
method of grouping; (II) a hidden method of randomization; 
(III) implementation of the double-blind method; and (IV) 
patients who were lost to follow up or withdrew during the 
study. The Jadad Quality Assessment Scale evaluation score 
was obtained by adding the scores of the above 4 items. A 
score of 1–3 was regarded as a low-quality literature, and a 
score of 4–7 was regarded as a high-quality literature.

Observation indicators

Observation indicators were as follows: (I) visual analog 
scale (VAS) at different time points after surgery (total score 
was 0–10 points). A score of 0 indicated no pain; a score 
of 1–3 indicated mild pain that the patient could tolerate; 
a score of 4–6 indicates moderated pain that could affect 
the patient’s sleep status, but could tolerated; and a score of 
7–10 indicated severe and unbearable pain; (II) the number 
of times that patients received patient controlled analgesia 
(PCA) after surgery; and (III) the probability of adverse 
reactions, such as respiratory depression, nausea and 
vomiting, and dizziness in patients after surgery.

Statistical analysis

RevMan 5.3 (International Cochrane Collaboration 

Network) was used for the data meta-analysis. An 
appropriate analysis model was selected based on the 
heterogeneity analysis results of the data. Analysis was 
performed using the random-effects model (REM) when 
I2>50%, which suggested heterogeneity of studies, and 
the fixed-effects model when I2≤50%, which indicated 
no heterogeneity. Therefore, this research uses different 
models to analyze the same data, and conducts sensitivity 
analysis by comparing the estimates of combined effect 
values and interval differences. For continuous variable 
data, statistical results were presented as mean difference 
(MD) and 95% confidence interval (CI) if a unified 
measurement method was used. If there was not a 
unified measurement method, the results were presented 
as standard MD and 95% CI. For measurement data, 
statistical results were presented as odds ratio (OR) and 
95% CI if a unified measurement method was adopted. 
Otherwise, they were presented as relative risk and 95% 
CI. The publication bias of literature was qualitatively 
analyzed using the funnel chart of RevMan 5.3. P<0.05 
indicated statistical significance.

Results

Search and screening results

A preliminary 288 articles were obtained through various 
electronic databases, and the literature was imported into 
NoteExpress Literature management software (Beijing 
Aegean Software Company) for preliminary screening to 
removal of duplicate literatures. After the titles and abstracts 
of literature were read, those that did not meet the inclusion 
criteria were excluded, such as reviews, meta-analyses, and 
animal trials. After the full text of the literature was read, 
those that did not meet the inclusion criteria were excluded, 
such as summaries of treatment experience and individual 
case reports. Finally, a total of 17 studies were included and 
1,032 breast cancer patients involved (8-24). All of these 
studies were randomized controlled trials of parecoxib 
sodium anesthesia for postoperative pain in breast cancer 
patients. Figure 1 shows the screening process.

Basic characteristics of the included articles

All of the included studies reported the study type, sample 
size, type of surgery, breast tumor grade, anesthesia method, 
and observation indicators. The basic features included are 
shown in Table 1.
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Records removed before screening:
Duplicate records removed (n=36)
Records marked as ineligible by automation 
tools (n=66)
Records removed for other reasons (n=39)

Reports excluded:
Reason 1: sample size is too small (n=3)
Reason 2: unclear outcome indicators (n=2)
etc.

Records identified from*:
Databases (n=231)
Registers (n=57)

Records screened
(n=147)

Reports sought for retrieval
(n=56)

Reports assessed for eligibility
(n=22)

Studies included in review
(n=17)

Reports not retrieved
(n=34)

Records excluded**
(n=91)
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Identification of studies via databases and registers

Figure 1 Search flowchart of literature included in the meta-analysis. *, consider, if feasible to do so, reporting the number of records 
identified from each database or register searched (rather than the total number across all databases/registers); **, if automation tools were 
used, indicate how many records were excluded by a human and how many were excluded by automation tools.

Table 1 Basic characteristics of the included literature

First author Year
Research 

type

Experimental 
group/control 

group (n)

Surgery 
type

ASA 
Experimental group 
anesthesia methods

Control group anesthesia 
methods

Observation 
indicators

Bao (8) 2013 RCTs 31/31 RM I/II Parecoxib sodium was given 
preoperatively

0.9% sodium chloride 
was given preoperatively

VAS

Chu (9) 2013 RCTs 15/15 MRM I/II Parecoxib sodium was 
given before induction of 
anesthesia

0.9% sodium chloride 
was given preoperatively

VAS, adverse 
reactions

Fu (10) 2014 RCTs 56/64 RM NA Parecoxib sodium was 
given before induction of 
anesthesia

0.9% sodium chloride was 
given before induction of 
anesthesia

VAS, adverse 
reactions

Gao (11) 2012 RCTs 30/30 MRM I/II Parecoxib sodium was given 
before skin incision

0.9% sodium chloride was 
given before skin incision

VAS, PCA

Table 1 (continued)
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Quality assessment of the included literatures

The Cochrane risk assessment form was adopted to 
evaluate the quality of the literature. As seen in Figures 2,3, 
none of these 17 studies had random sequence generation 
(selection bias), allocation concealment (selection bias), 

blinding of outcome assessment (detection bias), and 
incomplete outcome data (attrition bias). As Fu et al., Lyu 
et al., and Yang et al. (10,15,21) did not elaborate on the 
ASA classification of patients in the included studies and 
the surgical treatment methods performed, the blinding 

Table 1 (continued)

First author Year
Research 

type

Experimental 
group/control 

group (n)

Surgery 
type

ASA 
Experimental group 
anesthesia methods

Control group anesthesia 
methods

Observation 
indicators

Hou (12) 2015 RCTs 20/20 MRM I/II Parecoxib sodium was 
given before induction of 
anesthesia

0.9% sodium chloride was 
given before induction of 
anesthesia

VAS, PCA

Lai (13) 2013 RCTs 20/20 RM I/II Parecoxib sodium was given 
preoperatively

Tramadol was given 
preoperatively

VAS

Li (14) 2010 RCTs 30/30 MRM I/II Parecoxib sodium was given 
postoperatively

0.9% sodium chloride 
was given postoperatively

VAS, adverse 
reactions

Lyu (15) 2017 RCTs 40/20 RM NA Parecoxib sodium was given 
preoperatively

0.9% sodium chloride 
was given preoperatively

VAS, adverse 
reactions, PCA

Ni (16) 2018 RCTs 30/30 RM I/II Parecoxib sodium was given 
before skin incision

No treatment. VAS, adverse 
reactions

Teng (17) 2014 RCTs 30/30 RM I/II Parecoxib sodium was 
given before induction of 
anesthesia

0.9% sodium chloride was 
given before induction of 
anesthesia

VAS

Wang (18) 2012 RCTs 20/20 RM I/II Parecoxib sodium was 
given before induction of 
anesthesia

0.9% sodium chloride was 
given before induction of 
anesthesia

VAS, adverse 
reactions, PCA

Wu (19) 2012 RCTs 20/20 RM I/II Parecoxib sodium was given 
preoperatively

0.9% sodium chloride 
was given preoperatively

VAS

Wu (20) 2019 RCTs 23/23 RM I/II Parecoxib sodium and 
oxycodone were given 
postoperatively

Oxycodone was given 
postoperatively

VAS

Yang (21) 2019 RCTs 42/42 NA I/II Parecoxib sodium and 
ropivacaine were given 
postoperatively

Ropivacaine was given 
postoperatively

VAS, adverse 
reactions

Yu (22) 2011 RCTs 25/25 RM I/II Parecoxib sodium was 
given before induction of 
anesthesia

0.9% sodium chloride was 
given before induction of 
anesthesia

VAS

Yu (23) 2014 RCTs 60/60 RM I/II Parecoxib sodium and 
ropivacaine were given 
postoperatively

0.9% sodium chloride 
was given postoperatively

VAS, adverse 
reactions

Zhang (24) 2013 RCTs 30/30 RM I/II Parecoxib sodium was 
given preoperatively and 
postoperatively

0.9% sodium chloride 
was given preoperatively 
and postoperatively

VAS, PCA

ASA, American Association of Anesthesiologists; NA, surgery method was not mentioned; MRM, modified radical mastectomy; PCA, 
patient controlled analgesia; RCTs, randomized controlled trials; RM, radical mastectomy; VAS, visual analog scale.
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of participants and personnel (performance bias) was an 

“unclear” assessment result.

The Jadad Quality Assessment Scale was used to evaluate 

the quality of the literature. As seen in Table 2, the 17 studies 

were all randomized allocation trials, and there was no 

binding. After carefully reading the literature, none of the 

17 studies mentioned hidden allocation, the withdrawal of 
personnel in the research process, and the specific reasons 
for the withdrawal in the middle of the research. According 
to the Jadad Quality Assessment Scale evaluation, the 
scores of these 17 studies were all within the range of 4–5, 
indicating that the literature was of good quality.

Meta-analysis results

VAS score for postoperative analgesia in breast cancer 
patients
The difference in VAS scores between groups 2 h after 
surgery was analyzed and compared. Figure 4 shows the 
results of the meta-analysis, the VAS scores of two groups at 
2 h after surgery were heterogeneous (I2=99%, P<0.00001). 
After REM analysis, the combined result of the VAS score  
2 h after surgery was MD: –0.79 and 95% CI: –1.29 to 
–0.29. In addition, Z=3.07 and P=0.002, indicating that the 
VAS score of the experimental group was notably inferior to 
the control group 2 h after surgery (P<0.05).

The difference in VAS scores 4 h after surgery was 
analyzed and compared. Figure 5 shows the results of the 
meta-analysis, the VAS scores of two groups of patients at 
4 h after surgery were heterogeneous (I2=93%, P<0.00001). 
After REM analysis, the combined result of the VAS score  
4 h after surgery was MD: –0.77 and 95% CI: –1.51 to 
–0.03. In addition, the statistical significance test result 
was Z=2.05 and P=0.04, indicating that the VAS score of 
experimental patients was notably inferior to control group 
4 h after surgery (P<0.05).

The difference in VAS scores at 6 h after surgery was 
analyzed and compared. Figure 6 shows that the VAS 
scores at 6 h after surgery were heterogeneous (I2=92%, 
P<0.00001). After REM analysis, the combined result 
of VAS score 6 h after surgery was MD: –1.10 and 95% 
CI: –1.41 to –0.80. In addition, Z=7.10 and P<0.00001, 
indicating that the VAS score of the experimental group 
is significantly inferior to control group 6 h after surgery 
(P<0.05).

The difference in VAS scores 8 h after surgery 
was analyzed and compared. Figure 7 shows that VAS 
scores at 8 h after surgery were heterogeneous (I2=95%, 
P<0.00001). After REM analysis, the combined result was 
MD: –0.66 and 95% CI: –1.00 to –0.33. In addition, the 
statistical significance test result was Z=3.87 and P=0.0001, 
indicating that the VAS score of the experimental group 
was considerably inferior to control group 8 h after surgery 
(P<0.05).

Bao 2013 

Chu 2013 

Fu 2014 

Gao 2012 

Hou 2015 

Lai 2013 

Li 2010 

Lyu 2017 

Ni 2018 

Teng 2014 

Wang 2012 

Wu 2012 

Wu 2019 

Yang 2019 

Yu 2011 

Yu 2014 

Zhang 2013

R
an

do
m

 s
eq

ue
nc

e 
ge

ne
ra

tio
n 

(s
el

ec
tio

n 
bi

as
) 

A
llo

ca
tio

n 
co

nc
ea

lm
en

t (
se

le
ct

io
n 

bi
as

) 

B
lin

di
ng

 o
f p

ar
tic

ip
an

ts
 a

nd
 p

er
so

nn
el

 (p
er

fo
rm

an
ce

 b
ia

s)
 

B
lin

di
ng

 o
f o

ut
co

m
e 

as
se

ss
m

en
t (

de
te

ct
io

n 
bi

as
) 

In
co

m
pl

et
e 

ou
tc

om
e 

da
ta

 (a
tt

rit
io

n 
bi

as
) 

S
el

ec
tiv

e 
re

po
rt

in
g 

(re
po

rt
in

g 
bi

as
) 

O
th

er
 b

ia
s

Figure 2 Bias risk diagram.
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The difference in VAS scores 12 h after surgery was 
analyzed and compared. Figure 8 shows the results of the 
meta-analysis, the VAS scores at 12 h after surgery were 
heterogeneous (I2=97%, P<0.00001). After REM analysis, 
the combined result 12 h after surgery was MD: –0.92 
and 95% CI: –1.24 to –0.60. In addition, the statistical 

significance test result was Z=5.62 and P<0.00001, 
indicating that the VAS score of the experimental group 
is significantly inferior to control group 12 h after surgery 
(P<0.05).

The difference in VAS scores 24 h after surgery was 
analyzed and compared. Figure 9 shows the results of the 

Random sequence generation (selection bias) 

Allocation concealment (selection bias) 

Blinding of participants and personnel (performance bias) 

Blinding of outcome assessment (detection bias) 

Incomplete outcome data (attrition bias) 

Selective reporting (reporting bias) 

Other bias

0%	 25%	 50%	 75%	 100%

Low risk of bias Unclear risk of bias High risk of bias

Figure 3 Risk bias of included literature.

Table 2 Jadad Quality Assessment Scale results of the included literatures

First author Year Randomization Binding
Allocation 

concealment
Withdrawals and 

dropouts
Reason for dropout and 

withdrawal
Jadad score

Bao (8) 2013 Yes No – – No 5

Chu (9) 2013 Yes No – – No 5

Fu (10) 2014 Yes No – – No 4

Gao (11) 2012 Yes No – – No 4

Hou (12) 2015 Yes No – – No 4

Lai (13) 2013 Yes No – – No 4

Li (14) 2010 Yes No – – No 4

Lyu (15) 2017 Yes No – – No 4

Ni (16) 2018 Yes No – – No 4

Teng (17) 2014 Yes No – – No 4

Wang (18) 2012 Yes No – – No 5

Wu (19) 2012 Yes No – – No 4

Wu (20) 2019 Yes No – – No 4

Yang (21) 2019 Yes No – – No 4

Yu (22) 2011 Yes No – – No 4

Yu (23) 2014 Yes No – – No 5

Zhang (24) 2013 Yes No – – No 4

–, not mentioned.
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meta-analysis, the VAS scores of two groups at 24 h after 
surgery were heterogeneous (I2=95%, P<0.00001). After 
REM analysis, the combined result was MD: –0.86 and 95% 
CI: –1.15 to –0.58. In addition, the statistical significance 

test result was Z=5.90 and P<0.00001, indicating that the 
VAS score of experimental patients was significantly inferior 
to control group 24 h after surgery (P<0.05).

The difference in VAS scores 48 h after surgery was 

Study or subgroup

Total (95% CI)	 461	 449	100.0%	 –0.79 [–1.29, –0.29]

Experimental	 Control	 Mean Difference	 Mean Difference
Mean	 SD	 Total	 Mean	 SD	 Total	 Weight	 IV, Random, 95% CI	 IV, Random, 95% CI

Figure 4 Visual analog scale scores 2 h after surgery. CI, confidence interval; IV, inverse variance methods; SD, standard deviation.

Study or subgroup

Total (95% CI)	 307	 287	100.0%	 –0.77 [–1.51, –0.03]

Experimental	 Control	 Mean Difference	 Mean Difference
Mean	 SD	 Total	 Mean	 SD	 Total	 Weight	 IV, Random, 95% CI	 IV, Random, 95% CI

Figure 5 Visual analog scale scores 4 h after surgery. CI, confidence interval; IV, inverse variance methods; SD, standard deviation.

Study or subgroup

Total (95% CI)	 196	 184	100.0%	–1.10 [–1.41, –0.80]

Experimental	 Control	 Mean Difference	 Mean Difference
Mean	 SD	 Total	 Mean	 SD	 Total	 Weight	 IV, Random, 95% CI	 IV, Random, 95% CI

Figure 6 Visual analog scale scores 6 h after surgery. CI, confidence interval; IV, inverse variance methods; SD, standard deviation.
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Study or subgroup

Total (95% CI)	 232	 212	100.0%	–0.66 [–1.00, –0.33]

Experimental	 Control	 Mean Difference	 Mean Difference
Mean	 SD	 Total	 Mean	 SD	 Total	 Weight	 IV, Random, 95% CI	 IV, Random, 95% CI

Study or subgroup

Total (95% CI)	 477	 465	100.0%	–0.92 [–1.24, –0.60]

Experimental	 Control	 Mean Difference	 Mean Difference
Mean	 SD	 Total	 Mean	 SD	 Total	 Weight	 IV, Random, 95% CI	 IV, Random, 95% CI

Figure 7 Visual analog scale scores 8 h after surgery. CI, confidence interval; IV, inverse variance methods; SD, standard deviation.

Figure 8 Visual analog scale scores 12 h after surgery. CI, confidence interval; IV, inverse variance methods; SD, standard deviation.

Study or subgroup

Total (95% CI)	 522	 510	100.0%	–0.86 [–1.15, –0.58]

Experimental	 Control	 Mean Difference	 Mean Difference
Mean	 SD	 Total	 Mean	 SD	 Total	 Weight	 IV, Random, 95% CI	 IV, Random, 95% CI

Figure 9 Visual analog scale scores 24 h after surgery. CI, confidence interval; IV, inverse variance methods; SD, standard deviation.
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analyzed and compared. Figure 10 shows the results of 
the meta-analysis, the VAS scores 48 h after surgery were 
heterogeneous (I2=97%, P<0.00001). After REM analysis, 
the combined result was MD: –0.90 and 95% CI: –1.47 
to –0.33. In addition, the statistical significance test result 
was Z=3.09 and P=0.002, indicating that the VAS score of 
the experimental group is remarkably lower in contrast to 
control group 48 h after surgery (P<0.05).

Funnel plots were then used to conduct bias analysis 
of VAS scores at 2, 4, 6, 8, 12, 24, and 48 h after surgery, 
and the results are shown in Figure 11. As seen in  
Figure 11A,11B,11D-11G, the funnel plots of VAS scores 
at 2, 4, 8, 12, 24, and 48 h after surgery were basically 
symmetrical. Only a few samples did not fall into the 
funnel plot, indicating that the literature included had no 
significant risk of publication bias. As seen Figure 11C, 
the funnel plot of VAS score at 6 h after surgery was not 
symmetrical, indicating that there was a certain risk of 
publication bias in the included literature.

Comparison of the number of postoperative PCA in breast 
cancer patients

The frequency of PCA after surgery was analyzed and 
compared between the experimental group and control 
group. Figure 12 shows that the results of the meta-
analysis, there was heterogeneity in the PCA frequency 
in two groups (I2=85%, P<0.0001). After REM analysis, 
the combined result of the meta-analysis effect value of 
the PCA frequency was MD: –2.08 and 95% CI: –2.88 to 
–1.27. The statistical significance test result was Z=5.07 
and P<0.00001, indicating that PCA frequency in the 
experimental group was substantially lower compared with 
control group (P<0.05).

A qualitative evaluation of publication bias in the 
postoperative PCA frequency of patients included in 

the literature was implemented through a funnel chart 
analysis. As seen in Figure 13, the funnel chart of the PCA 
frequency of patients after surgery showed a symmetrical 
distribution, and only 1 study did not fall into the funnel 
chart, indicating that the literature had a low risk of 
publication bias.

Comparison of postoperative adverse reaction rates in 
breast cancer patients

The difference in the incidence of adverse reactions 
was compared. As shown in Figure 14, there was no 
heterogeneity in the incidence of adverse reactions (I2=41%, 
P=0.10). After REM analysis, the combined result was OR: 
0.52 and 95% CI: 0.34–0.80. The statistical significance 
test result was Z=3.03 and P=0.002, indicating that the 
incidence of adverse reactions in the experimental group 
was relatively low (P<0.05).

As seen in Figure 15, the funnel chart of the incidence of 
postoperative adverse reactions was relatively symmetrical, 
and the research was relatively concentrated. Only  
1 study did not fall into the funnel chart, indicating that the 
incidence of adverse reactions in patients had a low risk of 
publication bias among studies.

Discussion

With the progress of medical technology, the treatment 
effect of breast cancer has significantly improved, and the 
overall survival of many patients has increased. However, the 
treatment of sequelae affects the quality of life of patients to 
varying degrees. Postoperative breast cancer pain has unique 
characteristics and can become a chronic pain that affects 
the quality of life of patients for a prolonged period time, 
therefore, further research is warranted to solve this clinical 
problem. According to research, there are many drugs that are 

Study or subgroup

Total (95% CI)	 202	 210	100.0%	–0.90 [–1.47, –0.33]

Experimental	 Control	 Mean Difference	 Mean Difference
Mean	 SD	 Total	 Mean	 SD	 Total	 Weight	 IV, Random, 95% CI	 IV, Random, 95% CI

Figure 10 Visual analog scale scores 48 h after surgery. CI, confidence interval; IV, inverse variance methods; SD, standard deviation.
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used to treat the postoperative pain of breast cancer (25). The 
pre-administration of tramadol before radical mastectomy 
of breast cancer has been found to produce a good analgesic 
effect (26). Pregabalin combined with etoricoxib has a good 
analgesic effect, which can be used in the treatment of 
patients with pain after radical treatment of breast cancer, 
with few adverse reactions (27). Dexmedetomidine is a 
selective α2 adrenergic receptor agonist, and sufentanil is a 
potent fat-soluble narcotic analgesic. Both the drugs have 
sedative, analgesic and anti-anxiety effects (28,29). Parecoxib 
sodium can effectively inhibit the synthesis and release of 
prostaglandins, thereby inhibiting hyperalgesia and increasing 
pain threshold (30). Compared with dexmedetomidine and 
sufentanil, parecoxib sodium has a more obvious therapeutic 
effect on the agitation caused by pain. However, parecoxib 
sodium only has analgesic effects, but lacks sedative and 
anti-anxiety effects (31). The advanced application of 
parecoxib sodium in gynecological surgery can reduce the 
amount of postoperative fentanyl and improve the quality of 

analgesia (32). Therefore, the effect of parecoxib sodium in 
the treatment of postoperative pain in patients undergoing 
breast cancer surgery was comprehensively assessed in this 
systematic review. 

Perioperative analgesia is one of the main clinical 
problems that surgeons face, and continuous pain stimulation 
can cause pathological remodeling of the central nervous 
system. In severe cases, it may lead to chronic painful 
diseases that are difficult to control (33). Many studies 
have suggested that the use of parecoxib sodium in clinical 
orthopedics, general surgery, and neurosurgery operations 
can significantly reduce the incidence of postoperative pain 
and adverse reactions in patients (34). To evaluate the effect 
of parecoxib sodium in the treatment of postoperative pain 
in patients undergoing breast cancer surgery, we included 
17 randomized controlled trials of parecoxib sodium in the 
treatment of breast cancer patients. After meta-analysis, the 
results showed that the VAS scores of 2, 4, 6, 8, 12, 24, and 
48 h after surgery for breast cancer patients treated with 
parecoxib sodium were significantly reduced, as was PCA 
frequency after surgery, indicating that parecoxib sodium 
can improve the postoperative pain effect of breast cancer 
patients and reduce pain. In addition, it was found that 
parecoxib sodium treatment of breast cancer patients has a 
significantly reduced probability of adverse reactions after 
surgery, indicating that parecoxib sodium can reduce the 
incidence of adverse reactions in breast cancer patients after 
surgery, and is of high safety in clinical adoption.

It is clinically recommended that parecoxib sodium 
should not be used continuously for more than 3 days, and 
high-dose parecoxib sodium can increase the incidence of 
adverse reactions (35). Due to the high risk, the patient is 
not able to inject parecoxib sodium by himself after being 
discharged from the hospital. Pain is the most common 
symptom of patients at home, so it is especially important 
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Figure 12 PCA frequency of patients after surgery. PCA, patient controlled analgesia; CI, confidence interval; IV, inverse variance methods; 
SD, standard deviation.

Figure 13 Publication bias funnel chart of the number of 
postoperative PCA of patients. MD, mean difference; SE, standard 
error; PCA, patient controlled analgesia.
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to integrate appropriate methods to relieve pain after 
discharge. The easiest way is to take analgesics by mouth 
(different drugs, different dosages and different frequency of 
use), but this requires a high degree of patient compliance. 
Studies have found that some non-traditional methods used 
in the hospital can provide good pain relief after discharge, 
including intranasal, mucosal and transdermal analgesics, 
and nerve electrical stimulation therapy (36). Therefore, it 
is recommended to give analgesics after the operation, and 
cooperate with nerve electrical stimulation therapy, etc.

Conclusions

Parecoxib sodium can reduce the VAS score, PCA 
frequency, and adverse reaction rate of postoperative pain in 
breast cancer patients. In addition, parecoxib sodium local 

anesthesia for breast cancer surgery patients has excellent 
analgesic effect and safety. However, the present study has 
some limitations. For example, many drugs have a similar 
effect as parecoxib sodium, but are not discussed. Therefore, 
future work will focus on the effect of combinations of 
multiple drugs on the effect of postoperative pain in patients 
undergoing breast cancer surgery. The results of the present 
study provide evidence that support the promotion and 
adoption of parecoxib sodium in clinical practice.
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