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Abstract 

Bilateral superficial cervical plexus block (BSCPB) is widely used in thyroid surgery. However, its ability to reduce 
patients’ perioperative pain remains controversial. Therefore, this study aimed to investigate the value of using BSCPB 
perioperatively for thyroid surgery by conducting a systematic review and meta-analysis of relevant clinical studies. 
In this systematic review and meta-analysis, we conducted comprehensive searches in the PubMed, Embase, and 
Cochrane Library databases to collect all randomized controlled trials (RCTs) that used BSCPB for thyroid surgery. 
The included studies were then analyzed for heterogeneity using the chi-square test, and studies with large hetero-
geneity were subjected to subgroup or sensitivity analyses. Treatment effects were measured using odds ratio (OR) 
or weighted mean difference (WMD) and 95% confidence interval (CI). A total of 19 RCTs with 1,365 patients who 
underwent thyroid surgery (713 and 652 patients in the BSCPB and control groups, respectively) were included in 
this systematic review. Most of the studies reported that cervical plexus blocks were used preoperatively, and the 
main drugs used were 0.25–0.75% ropivacaine or bupivacaine. The BSCPB procedure could significantly reduce visual 
analog scale scores in the immediate (WMD: −1.12, 95% CI: −1.51 to −0.73, P < 0.00001), 6-h (WMD: −1.06, 95% CI: −1.60 
to −0.53, P = 0.0001) and 24-h (WMD: −0.87, 95% CI: −1.29 to −0.45, P < 0.0001) postoperative period and also reduce 
opioid requirements for patients in the post-anesthesia care unit (50.99% vs 72.92%, OR: 0.3, 95% CI: 0.17 to 0.52, 
P < 0.0001) and in the wards (39.80% vs 59.79%, OR: 0.27, 95% CI: 0.12 to 0.59, P = 0.001). Additionally, BSCPB reduced 
the incidence of postoperative nausea and vomiting (OR: 0.50, 95% CI: 0.29 to 0.87, P = 0.01). Due to the large hetero-
geneity, the results only suggest decrease use of intraoperative fentanyl and postoperative morphine in the BSCPB 
group. The use of BSCPB alleviates of postoperative pain, opioid requirement, and reduces incidence of postoperative 
nausea and vomiting in patients who have undergone thyroid surgery. More clinical studies are needed for further 
conclusions.
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1  Introduction
Thyroid disorders (e.g., goiter and thyroid cancer) are 
becoming more prevalent worldwide, and partial or 
total thyroidectomy are the main recommended treat-
ment methods [1]. Although the duration needed for 
thyroidectomy is relatively short, patients still experience 
moderate pain and discomfort (including incision site 
pain, posterior neck pain, and occipital headache), and 
approximately 93% of patients require analgesia equiva-
lent to at least 20  mg oral morphine for postoperative 
relief [2]. Medications such as oral non-steroidal anti-
inflammatory drugs and morphine are commonly used 
for pain relief, but the use of opioids in wards may trigger 
side effects such as drowsiness, respiratory depression, 
nausea, and vomiting, which are detrimental to recov-
ery post-thyroid surgery. Projectile vomiting events may 
cause dislodgement of the neck sutures [3], and respira-
tory depression is potentially the most serious complica-
tion after thyroid surgery and can also be fatal.

In recent years, multimodal analgesia has played an 
important role in reducing postoperative opioid doses 
and its associated side effects [4]. Analgesia with nerve 
blocks is emerging as the main method of postoperative 
analgesia due to its precise effect and low systemic toxic-
ity. Bilateral superficial cervical plexus block (BSCPB) can 
block several plexuses innervating the neck (the lesser 
occipital nerve, great auricular nerve, transverse cervical 
nerve, and supraclavicular nerve) and is widely used as 
an adjunctive analgesia method in neck surgery [5]. The 
cervical plexus comprises anterior branches from the C1 
to C4 segments, with the anterior branch at the C5 seg-
ment involved sometimes. The cervical plexus is located 
deep to the sternocleidomastoid muscle and anterior to 
the middle scalene muscles and levator scapulae. There 
are superficial and deep branches in the cervical plexus. 
The superficial cervical plexus emerges around the mid-
dle of the posterior border of the sternocleidomastoid 
muscle and travels radially upward, anteriorly, and infe-
riorly, sending out lesser occipital, great auricular, trans-
verse cervical, and supraclavicular branches to the skin 
of the occiput, behind the ears, front of the neck, shoul-
ders, and upper chest, respectively. The superficial cer-
vical plexus is located superficially and has a clear body 
surface localization (midpoint of the posterior border 
of the sternocleidomastoid muscle). Thus, the primary 
anesthesiologist can also perform the block quickly 
using body surface location or ultrasound localization 
[6]. Local anesthetic can be injected between the ster-
nocleidomastoid muscle and prevertebral fascia to block 
the superficial cervical plexus [7]. In recent years, several 
randomized controlled trials (RCTs) have reported the 
use of superficial cervical plexus blocks in the periop-
erative anesthetic management of thyroid surgery [8-12]. 

However, there have been some controversial findings 
about whether the procedure can reduce postopera-
tive pain and complications in patients. Given that most 
RCTs are single-center, small sample studies, the conclu-
sions are yet to be confirmed.

Therefore, this study aimed to assess the efficiency, 
safety, and potential advantages of BSCPB in thyroid sur-
gery by conducting a systematic review and meta-analy-
sis of relevant clinical studies in the literature.

2 � Materials and methods
In this systematic review, meta-analyses were performed 
in strict accordance with the criteria stated in PRISMA 
(Preferred Reporting Items for Systematic Reviews and 
Meta-analysis, PRISMA) [13]. The protocols retrieved for 
this study were registered on the PROSPERO platform 
(registration number CRD42022309503).

2.1 � Literature search
A computerized search in the PubMed, Embase, 
Cochrane Library databases was conducted to collect 
data on clinical studies involving the use of BSCPB as 
anesthesia in thyroid surgery. The timeframe used for the 
search was from the establishment of the database until 
December 30, 2022, and the search was limited to studies 
in English. The search was conducted using subject terms, 
with the search title/abstract containing a combination of 
the terms “cervical plexus,” “cervical plexus block,” “thy-
roidectomy,” and “thyroid surgery”. And the complete 
search strategy in PubMed is as follows: (thyro*[Title/
Abstract]) AND ((cervical plexus block[Title/Abstract]) 
OR (cervical plexus[Title/Abstract])) (see Supplemental 
Table 1 for search protocol). To broaden the search, fur-
ther computerized or manual reviews of all the retrieved 
review articles and citations in conference abstracts were 
performed. After the search protocol was jointly deter-
mined by all the research staff, the literature search was 
then completed by a single designated searcher (Author 
Y.C.).

2.2 � Screening criteria
All the literature from the initial search was exported 
to the Endnote management software (Version. 9). The 
inclusion criteria for this study were as follows: 1) RCTs, 
2) studies involving participants who underwent thyroid 
surgery, 3) studies involving a BSCPB group versus a con-
trol group using saline/no block, and 4) studies including 
the inclusion of at least one outcome indicator involving 
patient prognosis. The exclusion criteria were as follows: 
1) duplicate or suspected duplicate studies; 2) editorials, 
letters to editors, review papers, and case reports; and 3) 
studies with incomplete study data; 4) patients who have 
history of analgesic administration within 4 weeks before 
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surgery or have chronic pain in the last three months; 
and 5) Literature not in English.

2.3 � Data extraction and outcome indicators
Two researchers (Authors Y.C. and H.S.) indepen-
dently screened the literature, extracted information, 
and performed cross-checking. Any disagreements 
were resolved through discussion or consultation with 
a third party (Author L.N.). The literature was screened 

by first reading the title of the study and then by exclud-
ing clearly irrelevant literature. The abstract and full text 
were then read to determine their inclusion. If needed, 
the original study authors were contacted by email and 
telephone to obtain information that was not identified 
but deemed important to the study. The general infor-
mation extracted included basic data about the included 
studies such as (1) the first author and time of publica-
tion; (2) baseline characteristics of the study population, 

Table 1  Characteristics of included studies

1, 2: Postoperative group was not included in the final analysis. 3, NA Not stated in the original text. TIVA Total intravenous anesthesia. IICA Intravenous and inhalation 
combined anesthesia, IA Inhalation anesthesia

Reference Method of 
randomization

Experimental Control Time of block Drug used in 
experimental 
group

Control group Anesthesia
method

Jadad
score

Alexandre Her-
bland 2006 [11]

Randomly 
numbered sealed 
envelopes

37 37 Pre-operation & 
postoperation1

0.75% ropivacaine No block TIVA 5

Ali Ahiskalioglu 
2018 [14]

Computer gener-
ated tables

20 20 Pre-operation 0.25% bupivacaine 0.9% Saline IICA 5

Ashraf A Moussa 
2006 [8]

Not described 12 12 Pre-operation 0.5% bupivacaine No block TIVA 4

G. Andrieu 
2007 [15]

Computer gener-
ated tables

29 29 Pre-operation 0.487% ropivacaine 0.9% Saline IICA 4

H–D CAI 2012 [16] Random numbers 
sealed envelopes

67 68 Pre-operation 0.5% ropivacaine 0.9% Saline IICA 5

Hisham Negmi 
2005 [17]

Not described 25 25 Pre-operation 0.25% bupivacaine 0.9% Saline IICA 4

Isaak Kesisoglou 
2010 [18]

Computer gener-
ated tables

50 50 Pre-operation 0.75% ropivacaine 0.9% Saline IICA 5

Jibin Xing 2021 [10] Not described 30 30 Pre-operation 0.375% ropivacaine 0.9% Saline IICA 3

Ming-Lang Shih 
2010 [19]

Randomly 
numbered sealed 
envelopes

106 56 Pre-operation 0.5% bupivacaine 0.9% Saline IICA 5

Nathalie Dieu-
donne 2001 [20]

Random number 
sequence

47 40 Pre-operation 0.25% bupivacaine 0.9% Saline IICA 5

T. Steffen 2010 [21] Randomly 
numbered sealed 
envelopes

41 38 Pre-operation & 
postoperation2

0.5% bupivacaine 0.9% Saline TIVA 5

Vilvapathy 
2013 [22]

Block randomiza-
tion
and serially num-
bered envelopes

20 20 Pre-operation 0.25% bupivacaine 0.9% Saline IICA 5

Yavuz Gurkan 
2014 [23]

Sequentially 
numbered opaque 
sealed envelope

25 24 Pre-operation 0.25% bupivacaine No block IICA 4

Young-JinSuh 
2009 [24]

Random number 
sequence

30 30 Pre-operation 0.25% bupivacaine No block IICA 3

Yusheng Yao 
2019 [25]

Computer random 
number generator

36 35 Pre-operation 0.5% ropivacaine 0.9% Saline IICA 5

Zemedu Aweke 
2018 [26]

Not described 33 33 Pre-operation NA3 No block IICA 3

Yong Wang 
2022 [12]

Not described 40 40 Pre-operation 0.3% ropivacaine No block IICA 4

Zeynep Eti 2006 [9] Randomly 
numbered sealed 
envelopes

15 15 Pre-operation 0.25% bupivacaine No block IA 3
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including sample size, type of study, and procedures per-
formed; (3) number of cases in each study case group 
versus control group; (4) key elements of the risk of bias 
assessment; and (5) outcome indicators and outcome 
measures of interest, with key indicators including post-
operative pain status using the visual analog scale (VAS), 
postoperative analgesia use, incidence of postoperative 
nausea and vomiting, time to first postoperative rescue 
analgesia, and dose of intraoperative fentanyl and post-
operative morphine administered within 24 h.

2.4 � Risk of bias assessment
Risk of bias assessments were performed independently 
by two investigators (Authors Y.C. and H.L.), and any 
disagreement was resolved through discussion or con-
sultation with a third party (Author Y.Z.). The included 
RCTs were evaluated using Cochrane Collaboration 
(RevMan 5.3 software) according to the following criteria 
[27]: method of randomization, allocation concealment, 
blinding (study subjects, study researchers, and person-
nel who measured study outcomes), completeness of out-
come data, selective reporting of study results, and other 
possible biases. For each study, the six items mentioned 
above were judged as “low risk of bias”, “high risk of bias”, 
or “unclear risk” (lack of relevant information or uncer-
tain bias).

2.5 � Evaluation of literature quality
Quality assessment was performed independently by two 
investigators (Authors Y.C. and L.N) and disagreements, 
if any, were resolved through discussion or consultation 
with a third party (Author Q.L.). Each included study was 
evaluated using the Jadad scale [28], with scores assigned 
for random sequence generation, blinding, withdrawals, 
and lost to follow-up. The total score ranged from 0 to 5, 
with scores of 0–2 indicating low quality and 3–5 indicat-
ing high quality.

2.6 � Statistical analysis
Meta-analysis was performed using the RevMan 5.3 soft-
ware (Revman, The Cochrane Collaboration, Oxford, 
UK), with odds ratio (OR) as an effect indicator for count 
data and mean difference (MD) as an effect indicator for 
measurement data; point estimates and 95% confidence 
interval (CI) were recorded for each effect. The data rep-
resented by the median and interquartile range were first 
converted to mean and standard deviation [29]. The het-
erogeneity of the included studies was analyzed using the 
χ2 test (test level α = 0.05) before combining effect sizes, 
and the magnitude of heterogeneity was determined by 
combining P values and I2 quantification. Because of the 
different surgeons, techniques and other conditions, the 

heterogeneity of the operation itself exists, a random-
effects model was used [30]. Studies with significant 
clinical heterogeneity were subjected to a subgroup, sen-
sitivity, or solely descriptive analysis. Subgroup analysis 
was performed for the primary outcomes according to 
(1) the type of local anesthetics; and (2) the measure of 
control group. Subgroup analysis was performed only if 
there were at least two studies in each subgroup. Sensi-
tivity analysis was carried out by repeatedly excluding 
one trial at one time. The test level for the meta-analysis 
was α = 0.05.

3 � Results
3.1 � Search results
A total of 366 articles were retrieved, and 132 articles 
remained after deduplicating using Endnote 9.0. After 
detailed reading of the full text, a total of 18 articles that 
met the criteria of this study were included after exclud-
ing 112 articles for various reasons, including no control 
group (n = 1), ongoing trial (n = 65), grouping criteria not 
met (n = 3), incomplete data (n = 1), not in English (n = 1) 
and non-clinical nature (n = 42). The literature screening 
process is detailed in Fig. 1.

3.2 � Characteristics of included studies
All the included studies were of high quality (Jadad 
score ≥ 3, Table  1), with a clear description of the study 
methods and a low overall risk of bias (Fig. 2). The 18 arti-
cles included were all RCTs, with a total of 1,265 patients 
(663 in the superficial cervical plexus block group and 
602 in the control group). With the exception of two 
studies (Alexandre Herbland 2006, T. Steffen 2010), in 
which the superficial cervical plexus was used preopera-
tively and postoperatively. In most of the studies, super-
ficial cervical plexus blocks were used preoperatively, 
and the main drugs used were 0.25–0.75% ropivacaine 
or bupivacaine, except for one study (G. Andrieu 2007), 
wherein clonidine was used as an adjuvant, as specified 
in Table  1. The method used for anesthesia in thyroid 
surgery was mostly combined intravenous–inhalation 
anesthesia, with the exception of three studies (Zemedu 
Aweke 2018, Yophtahe B. Woldegerima 2020, T. Stef-
fen 2010), wherein the method used was unspecified. In 
addition, the findings of three studies revealed that the 
use of superficial cervical plexus block did not reduce the 
patients’ postoperative pain (Alexandre Herbland 2006, 
Ashraf A Moussa [8], Zeynep Eti 2006), whereas the find-
ings of the remaining 17 studies revealed that the use of 
superficial cervical plexus block significantly reduced the 
patients’ postoperative pain.
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3.3 � Key outcome indicators
3.3.1 � Postoperative visual analog scale (VAS) scores
All the studies that included postoperative VAS scores 
(score of 0–10) were included in the analysis, and four 
time points were identified for the analysis. Three 
or more studies satisfied the mentioned time points: 
immediate (Fig.  3A), 6-h (Fig.  3B), 12-h (Fig.  3C), 
and 24-h (Fig.  3D) postoperative time points. The 
results showed that patients in the superficial cervi-
cal plexus block group were more likely to have lower 
VAS scores in the immediate postoperative [weighted 
mean difference (WMD): −1.1, 95% CI: −1.76 to −0.74, 
P < 0.00001], 6-h postoperative (WMD: −1.06, 95% 
CI: −1.60 to −0.53, P < 0.0001) and 24-h postoperative 
(WMD: −0.87, 95% CI: −1.29 to −0.45, P < 0.0001) time 
points than patients in the control group. Although 
patients in the superficial cervical plexus block group 
had lower VAS scores at the 12-h postoperative time 
points than those in the control group, there was no 
statistically significant differences (P > 0.05) (Fig. 3).

3.3.2 � Postoperative nausea and vomiting
Overall, 12 studies (866 patients) reported the inci-
dence of postoperative nausea and vomiting in 
patients after thyroid surgery and found that the use 
of superficial cervical plexus block reduced the inci-
dence of postoperative nausea and vomiting (OR: 0.50, 
95% CI: 0.29 to 0.87, P = 0.01) (Fig. 4A). Results of sub-
group analysis based on the type of local anesthetics 
used showed that the incidence of postoperative nau-
sea and vomiting was lower in the bupivacaine group 
compared to the control group (OR: 0.42, 95% CI: 0.20 
to 0.88, P= 0.02), the ropivacaine group (OR: 0.61, 
95% CI: 0.24 to 1.55,  P = 0.3) (Fig.  4B). The subgroup 
analysis based in the measures of control group per-
formed showed that there is no statistically significant 
difference in postoperative nausea and vomiting in the 
ESPB group compared with control group in patients 
who received saline (OR: 0.57, 95% CI: 0.30 to 1.09, 
P = 0.09)  or no block (OR: 0.32, 95% CI: 0.09 to 1.13, 
P = 0.08) as control (Fig. 4C).

Fig. 1  Flow diagram of studies identified, included, and excluded in this study
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3.4 � Secondary outcome indicators
3.4.1 � Time to first need of postoperative analgesia
Three studies reported the time to first postoperative 
rescue analgesia required by patients. All the three stud-
ies showed that patients in the superficial cervical plexus 
block group took a longer time before needing their first 
postoperative rescue analgesia; however, the overall mean 
effect was not significantly different between the groups 
(WMD: 9.27, 95% CI: −8.67 to 27.22, P = 0.31) (Table 2).

3.4.2 � Requirement of postoperative analgesia
We compared the rate of postoperative opioid require-
ment for patients in the post-anesthesia care unit (PACU) 
and in the wards with the rate of non-opioid requirement 

for patients in the wards. The results showed that the use 
of superficial cervical plexus block significantly reduced 
the postoperative opioid requirement for patients in the 
PACU (OR: 0.3, 95% CI: 0.17 to 0.52, P < 0.0001) and 
wards (OR: 0.27, 95% CI: 0.12 to 0.59, P = 0.001) but did 
not reduce the non-opioid requirement for patients in the 
wards (OR: 0.34, 95% CI: 0.08 to 1.39, P = 0.13) (Table 2).

3.4.3 � Intraoperative fentanyl and postoperative morphine 
dosage

A total of 5 studies (277 patients) recorded the intraop-
erative fentanyl dosage, and the results suggested that 
the superficial cervical plexus block reduced the intraop-
erative fentanyl dosage (WMD: -33.55, 95% CI: −53.54 to 

Fig. 2  Summary table of the risk of bias
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−13.55, P = 0.001, (Table  2)). However, due to the large 
heterogeneity among studies (I2 = 98%), further sensitiv-
ity analyses were conducted, and the results suggested 
that removal of any study did not reduce the heterogene-
ity. This was considered to be attributed to the different 
timings at which fentanyl was used in these studies. No 
subgroup analysis could be performed; hence, the results 
can only be used as a reference.

In addition, 5 studies (281 patients) recorded the use 
of morphine in the 24-h postoperative period, and the 
results suggested that the superficial cervical plexus 
block group showed reduced use of morphine in the 
24-h postoperative period (WMD: −6.91, 95% CI: 
−11.43 to −2.39, P = 0.003, (Table  2)). However, the 
heterogeneity among studies was large (I2 = 90%), and a 

sensitivity analysis suggested that the same conclusion 
remained after removing the studies of Nathalie Dieu-
donne (2001) and Yusheng Yao (2019) (I2 = 0, WMD: 
−10.67, 95% CI  [−13.23, −8.11]). After reviewing the 
original articles, this was considered to be attributed to 
the unclear route of morphine administration (Nath-
alie Dieudonne 2001) and indications for morphine use 
(Yusheng Yao 2019).

3.5 � Publication bias and sensitivity analysis
A funnel plot of the results showed no obvious asym-
metry (Fig.  5) and no publication bias, which has been 
confirmed with the application of Egger tests (P = 0.307). 
Sensitivity analysis was conducted by repeatedly 

Fig. 3  Forest plot and meta-analysis of the patients’ postoperative pain in the 24 h postoperative time period, as measured using visual analog scale 
(VAS) scores. (A) Immediate postoperative VAS scores. (B) 6-h postoperative VAS scores. (C) 12-h postoperative VAS scores. (D) 24-h postoperative 
VAS scores
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Fig. 4   Postoperative nausea and vomiting.(A) Occurrence of postoperative nausea and vomiting; (B) Subgrouped to delineate treatment effects 
with bupivacaine and ropivacaine; (C) Subgrouped to delineate treatment effect in trials using a saline sham block for control, and those using no 
block for control



Page 9 of 12Cai et al. Anesthesiology and Perioperative Science            (2023) 1:13 	

removing one trial at a time and assessing if the P-value 
exceeded 0.05 in each case. There was no trial that sig-
nificantly affected the last pooled results of outcomes.

4 � Discussion
This systematic review included 18 RCTs with 1,265 
patients who underwent thyroid surgery. We systemati-
cally analyzed the significance of using BSCPB in thyroid 
surgery and found that the use of BSCPB reduced VAS 
scores in patients who underwent thyroid surgery in the 
immediate, 6-h and 24-h postoperative period as well as 
reduced the incidence of postoperative nausea and vom-
iting, the need for postoperative antiemetics, the postop-
erative opioid dosage, and potentially the intraoperative 
opioid dosage. The study findings suggest the potential 
advantages of BSCPB in thyroid surgery.

At present, general anesthesia with endotracheal intu-
bation (combined with or without cervical plexus nerve 
block) is the main method for anesthesia in thyroidec-
tomy. BSCPB also has a long history of use in thyroid sur-
gery as a simple and safe form of nerve block anesthesia, 

especially in underdeveloped areas where general anes-
thesia equipment is relatively limited, given that super-
ficial cervical plexus block combined with deep cervical 
plexus block can even be used alone for some simple thy-
roidectomies [31, 32]. Regarding the value of BSCPB for 
perioperative analgesia in thyroid surgery, several previ-
ous studies have focused on whether BSCPB can reduce 
the intraoperative opioid doses, the short-term postop-
erative pain level and analgesia doses, and the incidence 
of postoperative nausea and vomiting as well as of other 
related complications. Our findings in the present study 
are consistent with those of the vast majority of RCTs 
[10, 11, 14, 15, 17-26] that suggest that the use of BSCPB 
reduced the intraoperative opioid dose, the pain VAS 
scores within the 24 h postoperative period, and the inci-
dence of postoperative nausea and vomiting. However, a 
relatively smaller number of studies have suggested that 
the postoperative pain did not significantly reduce in the 
BSCPB group compared with the control group [7-9]. In 
addition, there is literature [16, 17, 25, 33] that suggests 
that BSCPB can reduce the incidence of postoperative 

Table 2  Summary of secondary outcome data

Outcome Studies included Heterogeneity P MD or OR (95% CI)

Time to first need for postoperative analgesia 3 76% 0.31 MD:9.27[−8.67,27.22]

Intraoperative fentanyl dosage 5 98% 0.001 MD:−33.55[−53.54,−13.55]

24 h postoperative morphine dosage 5 90% 0.003 MD:−6.91[−11.43,−2.39]

Opioid demand in the PACU​ 5 38%  < 0.0001 OR:0.30[0.17,0.52]

Opioid demand in the wards 7 50%  < 0.001 OR:0.27[0.12,0.59]

Non-opioid demand in the wards 4 88% 0.13 OR:0.34[0.08,1.39]

Fig. 5  Funnel plot of postoperative nausea and vomiting



Page 10 of 12Cai et al. Anesthesiology and Perioperative Science            (2023) 1:13 

nausea and vomiting, which may be related to lower 
intraoperative and postoperative opioid doses. However, 
there are also studies [11] that suggest that BSCPB does 
not reduce the incidence of postoperative nausea and 
vomiting. These controversial findings may be related 
to the study population that was included, the thyroid 
surgery subtypes, and the medications used to maintain 
anesthesia intraoperatively in these studies. Thus, a com-
prehensive analysis of the relevant results is required.

Meta-analyses addressing the value of BSCPB in thy-
roid surgery have also been performed previously. 
Among them, there was a meta-analysis published by 
Rene Warschkow et al. in 2012 [33] that included a total 
of eight RCTs. The results suggested that BSCPB com-
bined with general anesthesia reduced pain VAS scores 
at 6 and 24  h after thyroid surgery, but the effect on 
pain reduction was too small to be clinically meaning-
ful. Thus, this evidence, though relevant, could not be 
used to confirm the value of BSCPB in thyroid surgery. 
Subsequently, in a meta-analysis published by D. May-
hew et al. in 2018 [34], a total of 14 RCTs were included, 
and the results suggested that BSCPB could achieve early 
effective pain relief within 24 h after thyroid surgery and 
could shorten hospital stay, but it had no significant ben-
eficial effect on the incidence of postoperative nausea and 
vomiting. Comparing the findings of previous studies 
and related reviews, the value of BSCPB in thyroid sur-
gery still remains controversial. Hence, this study con-
tinues to search for and update relevant literature in the 
last 3 years based on the foundation provided by previ-
ous studies to explore the value of BSCPB in depth once 
again. In this study, we further refined the search terms 
and search protocol to potentially include more articles 
and excluded several studies that had relatively more 
missing data and incorporated no-treatment control 
groups. We assessed the risk of bias and the quality of the 
included articles and found that all the included studies 
were of high quality and had a low risk of bias.

Compared with the previous meta-analysis, we found 
that BSCPB could reduce the incidence of postoperative 
nausea and vomiting. This difference could have arisen 
because of the small number of studies only including 732 
patients in the study by D. Mayhew et al. compared with 
our study; Another reason may be that they did not sepa-
rate the use of preoperative or postoperative BSCPB. In 
term of the incidence of postoperative nausea and vomit-
ing, our study contains 12 studies including 866 patients 
and we did not include those groups which use clonidine 
and postoperative BSCPB. Subgroup analysis demon-
strates that there may be a benefit if the local anesthetics 
is bupivacaine, and ropivacaine appears to have no bene-
fit over control. Both saline control and no block showed 
no significant difference comparing with BSCPB, and 

the heterogeneity was high in both subgroups (I2 > 50%). 
This was perhaps because that the reduction of sample 
size after subgrouping resulting in false negative results. 
Hence, these results need to be treated with caution. For 
the two outcomes with larger heterogeneity (intraopera-
tive fentanyl and 24-h postoperative morphine use), the 
sensitivity analyses that were further conducted sug-
gested that removing any study did not reduce the het-
erogeneity. Due to the small number of the included 
studies and the inability to perform subgroup analyses, 
the results still need to be further explored.

This study has some limitations. First, although the 
quality of the included articles was high, most of the stud-
ies were single-center, small sample size studies, which 
makes the findings debatable. Second, the differences in 
anesthesia delivery methods, BSCPB block methods, and 
postoperative management methods among the various 
articles limited further discussion of the results. Third, 
different time points for the collection of outcome indi-
cators as well as the different methods and medications 
used for postoperative analgesia limited the integrated 
analysis of more outcomes, leading to less inclusion of 
certain outcome indicators present in the articles. Finally, 
for most of the included studies, we could only extract 
2–3 postoperative patient outcome indicators; therefore, 
there were fewer pooled studies per outcome indica-
tor in our results. However, most of the pooled analyses 
showed good robustness (I2 < 50%).

In summary, the overall number of included articles 
in each outcome indicator and sample size used in this 
study were small, and though the level of homogeneity 
present was favorable, the level of evidence was still low. 
Hence, the conclusions garnered are for reference only. 
In future relevant RCTs, the age profile of the popula-
tion, thyroid surgery subtypes, and standardized intraop-
erative anesthesia methods should be more subdivided to 
allow the conclusions drawn to be relatively reliable.
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