
Background: The suprascapular nerve accounts for 70% of shoulder sensory innervations, 
and suprascapular nerve block (SSNB) has been shown to be effective in the relief of chronic 
shoulder pain including rotator cuff tendinitis, subdeltoid impingement syndrome, and 
adhesive capsulitis. However, this remains inconclusive for patients undergoing surgery. The 
present meta-analysis aimed to explore the effectiveness of SSNB for relieving acute post-
operative shoulder pain. 

Objective: To explore the effectiveness of SSNB for relieving acute post-operative shoulder 
pain.

Study Design: A systematic review and meta-analysis.

Setting: Services of general surgery, orthopaedics, and anaesthesiology.

Methods: A systematic search of studies on SSNB for post-operative shoulder pain was 
conducted mainly in PubMed and Scopus. The standardized mean difference (SMD) of post-
operative pain scales of SSNB versus placebo was treated as the primary outcome, whereas the 
odds ratio of nausea of SSNB versus placebo comprised the secondary outcome.  

Results: The meta-analysis included 7 randomized controlled trials and 2 comparative studies 
comprising 681 participants in total. The quantitative analysis showed a significantly lower 
pain level of SSNB versus placebo in the shoulder surgery patient group (SMD: -0.33; 95% 
confidence level [CI]: -0.51 to -0.15), but not in the non-shoulder surgery group (SMD: 0.28; 
95% CI: -0.37 to 1.93). The pooled odds ratio of nausea in the SSNB arm compared with the 
placebo arm was 0.20 (95% CI: 0.09 to 0.45), indicating a reduction in the incidence of nausea 
following SSNB.

Limitations: Heterogeneity of included trials. 

Conclusions: SSNB significantly reduced acute post-operative shoulder pain in the shoulder 
surgery group but not in patients undergoing laparoscopic  surgery or thoracotomy. This 
suggests that SSNB can be used as a method of polymodal analgesia for patients undergoing 
shoulder surgery; however, it is not recommended for the non-shoulder surgery patient 
population.
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Register of Controlled Clinical Trials, Cochrane System-
atic Reviews, and ClinicalTrials.gov were searched for 
studies on the use of SSNB for post-operative shoulder 
pain relief, from the earliest record to January 2016 
(3,10,11). The bibliographies of included trials and re-
lated review articles were manually reviewed for rele-
vant references. Literature not written in English or not 
available in full texts were excluded. We investigated 
studies employing SSNB for the relief of shoulder pain 
in patients receiving any type of surgery. The search 
strategy comprised the following keywords variably 
combined with SSNB: shoulder pain, post-operative 
pain, arthroscopy, surgery, and thoracotomy. 

Regarding the types of included studies, we 
enrolled randomized controlled trials (RCTs) or com-
parative experimental trials, and excluded single-armed 
follow-up studies, case series, and case reports. All 
retrieved studies were required to comprise at least 2 
treatment arms, one of which was SSNB and the other 
of which was placebo injection or no block. Since the 
present meta-analysis aimed to compare SSNB with 
placebo, the treatment arms using interscalene block 
or subacrominal infiltration or intra-articular injection 
of analgesics were not included in the quantitative 
analysis. The target population comprised patients who 
were at risk of developing post-operative shoulder tip 
pain, and the surgical region was not restricted to the 
shoulders. Post-operative shoulder pain was defined 
as shoulder pain within 72 hours after operations. The 
SSNB procedure could be conducted by using a single 
injection or continuous administration of local anaes-
thetics before or during the operation. Studies that 
explored the efficacy of SSNB for chronic shoulder pain 
or shoulder pain after stroke were beyond the scope of 
the present meta-analysis. 

Data Extraction and Quality Assessment
Two reviewers examined all of the retrieved ar-

ticles and extracted data using a predetermined form. 
We recorded the first author, year, sample size, number 
and type of treatment arms, participant characteristics, 
details of SSNB, comparative arm regimens, and sum-
mary of the general anaesthesia protocol. The meth-
odological quality of enrolled studies was evaluated 
by 2 reviewers independently using Jadad scoring for 
the RCTs and the Newcastle-Ottawa Quality Assessment 
Scale  for the comparative experimental trials. Jadad 
score evaluates the methodology of RCTs according to 
3 aspects: randomization (2 points), blinding (2 points), 
and an account of all patients (1 point). The range of 

The suprascapular nerve accounts for motor 
innervations to the supraspinatus and 
infraspinatus muscles and 70% of shoulder 

sensory innervations, while the remaining 30% is 
managed by the axillary, supraclavicular, subscapular, 
medial pectoral, and lateral pectoral nerves (1,2). 
Therefore, suprascapular nerve block (SSNB) is 
widely utilized in cases of recalcitrant shoulder pain, 
and its effectiveness at relieving chronic painful 
shoulders, including rotator cuff tendinitis, subdeltoid 
impingement syndrome, and adhesive capsulitis, has 
been demonstrated (3). The potential mechanism 
behind this pathology may be the amelioration of the 
neuropathic pain component or hydrodissection of an 
entrapped nerve (4,5). However, although SSNB is an 
effective procedure for treating long-term shoulder 
pain, evidence relating to the relief of acute post-
operative shoulder pain is lacking. 

Acute post-operative shoulder pain can develop 
after shoulder surgery or after operations in non-
shoulder regions. With the introduction of arthroscop-
ic techniques, shoulder surgery has become less trau-
matic and painful. However, the magnitude of pain 
depends on surgical types. The most painful surgery 
is rotator cuff repair, whereas the shoulder instability 
restoration procedure is the least painful (6). Use of 
SSNB before and during shoulder surgery is theoreti-
cally effective for pain relief because the majority of 
pain generated is innervated by the suprascapular 
nerve. In contrast, surgeries such as laparoscopic sur-
gery or thoracotomy can result in shoulder tip pain 
without direct influence on the shoulder joint. Irrita-
tion of the phrenic nerve due to pneumo-peritoneum 
and exploration of the pericardium or pleural surface is 
the most plausible mechanism (7,8). The convergence-
projection theory implies a potential effect of SSNB 
at reducing post-operative shoulder pain through 
a shared pathway of the suprascapular and phrenic 
nerves above the cervical root level (9). However, the 
efficacy of SSNB in the non-shoulder surgery patient 
population remains inconclusive. Therefore, the pres-
ent meta-analysis aimed to explore the effectiveness 
of SSNB in the relief of post-operative shoulder pain 
and to examine whether its effect differs between 
various surgical types. 

Methods

Search Strategy and Inclusion Criteria
PubMed, Scopus, Cochrane Collaboration Central 
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potential scores is 0 to 5; a higher score indicates bet-
ter methodological quality (3). The Newcastle-Ottawa 
Quality Assessment Scale  contains 9 items in 3 cat-
egories: participant selection (4 items), comparability 
(4 items), and exposure (3 items) (12). A study can be 
scored a maximum of one point for items in the Selec-
tion and Exposure domains and a maximum of 2 points 
for  the Comparability domain. Between-reviewer dis-
crepancies were solved through discussions under the 
supervision of the corresponding author. 

Data Synthesis and Analysis
The standardized mean differences (SMDs) of 

post-operative shoulder pain between the SSNB and 
reference groups comprised the primary outcome (3). 
Data were extracted from the visual analogue scales 
evaluated at the rest position at the point closest to 
24 hours post-surgery. A negative SMD value indicated 
SSNB to be a favorable treatment option. The odds ra-

tios (ORs) of post-operative nausea in the SSNB group 
compared with the control comprised the secondary 
outcome (13). A random effects model was employed 
to pool individual SMDs and ORs; all analyses were 
performed using Stata 11.0 software (StataCorp, Texas, 
USA). Between-trial heterogeneity was determined by 
using I2 tests; values > 50% were regarded as consider-
able heterogeneity (13). Funnel plots and Egger’s test 
were used to examine potential publication bias (3,13). 
Statistical significance was defined as P-values < 0.05, 
except for the determination of publication bias which 
employed P < 0.10. 

Results

Study Search and Characteristics of Included 
Patients

We retrieved 245 non-duplicate citations for a 
review of their titles and abstracts, and included 16 

Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram for the searching and 
identification of  included studies. 
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articles for meticulous evaluation after eliminating 
references violating the inclusion criteria (Fig. 1). We 
excluded 2 studies comparing SSNB with intra-articular 
or subacromial administration of local anaesthetics 
(14,15), 4 studies comparing SSNB with axillary nerve 
or phrenic nerve or interscalene block (16-19), and one 
study comparing SSNB with procedural sedation anal-
gesia in shoulder dislocation reduction (20). Therefore, 
the meta-analysis included 4 two-armed RCTs (21-24), 
2 three-armed RCTs (25,26), one four-armed RCTs (14), 
and 2 two-armed quasi-experimental studies (27,28). 
In terms of the patient population, 6 trials targeted 
groups receiving shoulder surgeries (14,21,23-25,28), 
2 focused on participants undergoing thoracotomy 
(22,27), and one investigated SSNB for shoulder tip pain 
after laproscopic surgery (26). 

The final quantitative analysis included 681 par-
ticipants. Two treatment arms in a four-armed RCT (14) 
and 2 treatment arms in 2 three-armed RCTs were not 
used for meta-analysis (25,26). Patient age range was 
24 to 72.6 years in the shoulder surgery group and 26.6 
to 79 years in the non-shoulder surgery group. Diagno-
sis in the shoulder surgery group comprised subdeltoid 
impingement syndrome, rotator cuff tears, calcific 
tendinitis, and adhesive capsulitis. Regarding the non-
shoulder surgery group, one trial recruited lung cancer 
patients for thoracotomy (27), while the remaining 2 
did not specify the constitution of their patient popula-
tion (22,26). Patient characteristics, study methodology, 
and quality assessment of included trials are listed in 
Table 1, while Table 2 summarizes the SSNB procedures 
and general anaesthesia. 

SMDs of Post-operative Pain and Pooled Odds 
Ratio of Nausea 

The overall SMD of SSNB versus placebo regarding 
post-operative pain was -0.10 (95% confidence interval 
[CI]: -0.53 to 0.32). The subgroup analysis showed a sig-
nificantly lower pain level of SSNB versus placebo in the 
shoulder surgery group (SMD: -0.33; 95% CI: -0.51 to 
-0.15), but not in the non-shoulder surgery group (SMD: 
0.28; 95% CI: -0.37 to 1.93). Regarding SMD heteroge-
neity, the I2 was less than 0.01% in the shoulder surgery 
group and 93.5% in the non-shoulder surgery group 
(Fig. 2). The subgroup analysis based on different study 
designs and guiding techniques was listed in Table 3. 

The pooled odds ratio of nausea in the SSNB arm 
compared with the placebo arm was 0.20 (95% CI: 0.09 
– 0.45), indicating a reduced incidence of nausea fol-
lowing SSNB. After removing a trial in the non-shoulder 

surgery group, the benefit of SSNB remained with a 
pooled odds ratio of 0.19 (95% CI: 0.08 – 0.45) (Fig. 3). 
Regarding the heterogeneity of odds ratio, the I2 was 
less than 0.01% in both the overall included studies and 
the shoulder surgery group. The Egger’s test revealed 
the existence of significant publication bias (P = 0.089) 
regarding the overall SMD; however, the statistical 
significance reduced after being divided into both sub-
groups (P = 0.168 in the shoulder surgery group and P 
= 0.793 in the non-shoulder surgery group). There was 
no publication bias detected in the overall odds ratio 
of nausea (P = 0.255). The funnel plots for SMD of post-
operative pain and log odds ratio of post-operative 
nausea are shown in Figs. 4 and 5, respectively. 

Discussion

The present meta-analysis focused on the use of 
SSNB for the relief of post-operative acute shoulder 
pain and nausea. It included 6 studies related to shoul-
der operations and 3 studies that recruited patients 
receiving thoracotomy or laparoscopic surgery. Com-
pared with placebo, patients following SSNB presented 
with less shoulder pain in the shoulder surgery group, 
but the benefit was not significant in the non-shoulder 
surgery group. Similarly, there was a lower incidence 
of nausea after SSNB in the shoulder surgery group, 
although this beneficial effect was unclear in the non-
shoulder surgery group due to the limited number of 
enrolled trials. 

SSNB has been widely used in management of 
shoulder pain in miscellaneous conditions and there 
have been several systematic reviews and meta-analysis 
investigating this treatment. In a narrative review in 
2011, Chan et al (29) investigated the anatomy of the 
suprascapular nerve, indications and techniques of 
SSNB, and outcomes of SSNB in the management of 
acute and chronic shoulder pain. This review found that 
SSNB may be beneficial for the control of post-operative 
pain after open and arthroscopic shoulder surgery, and 
reduces analgesic dosage and demand. However, con-
flicting results exist regarding the effectiveness of SSNB 
for shoulder pain management following thoracotomy. 
The most recent quantitative analysis of available trials 
regarding SSNB was published in 2015 (3). The article 
demonstrated the superiority of SSNB to placebo and 
physical therapy for relieving chronic shoulder pain; 
however, the patient population was out of the scope 
of our meta-analysis. Since post-operative shoulder 
pain drastically influences patient recovery and quality 
of life, it is of clinical importance to collect solid evi-
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dence based on common statistical measures 
in terms of SSNB for shoulder pain relief after 
surgery. 

The origin and mechanism of post-
operative shoulder pain differs from that in 
chronic shoulder pain. In the shoulder sur-
gery group, the magnitude of shoulder pain 
is related to the operative procedure (open 
versus arthroscopic surgery, type of surgery 
[rotator cuff versus non-rotator cuff], and 
causative factors of shoulder disorders [work-
related accidents, occupational overuse 
syndrome, or trauma or degenerative pathol-
ogy]) (6,30). The most painful period usually 
occurs on post-operative day 1, when the ef-
fect of general anaesthesia gradually wears 
off and the tissues start to become swollen 
and edematous (6). Our results indicated that 
the use of SSNB resulted in a significantly less 
painful status in the shoulder surgery group 
compared with placebo. Since SSNB in most 
of the included studies was administered be-
fore or during surgery, its effect on post-op-
erative day 1 was unlikely to be derived from 
the persistent action of local anaesthetics. 
We believe that the pre-operative and intra-
operative implementation of SSNB could ef-
fectively reduce neurogenic inflammation, a 
neurally elicited local inflammatory response 
mediated by neuropeptides such as sub-
stance P and calcitonin gene-related peptide 
(31). The benefit of SSNB was also reflected 
in the lower incidence of nausea, a common 
adverse symptom due to post-operative pain 
and use of opioid analgesics. 

The cause of post-thoracotomy and lapa-
roscopic  surgery shoulder pain is presumed 
to differ from that after shoulder surgery. 
Irritation of phrenic nerves due to peritoneal 
stretching or exploration of the mediasti-
num and pericardium is a widely accepted 
mechanism (18). Since the suprascapular and 
phrenic nerves share the same origin (C5) in 
the root, SSNB may play a role in reducing 
shoulder-tip pain after operations. However, 
in the meta-analysis, there appeared to be 
inconsistent outcomes between trials; one 
of which showed a favorable result of SSNB, 
but 2 had an opposite effect, leading to a 
pooled SMD covering the zero value. One 

RCT indicated lower shoulder pain intensity after phrenic nerve 
infiltration than SSNB for post-thoracotomy pain (18). Therefore, 
direct targeting of the phrenic nerve may be a better solution 
for post-thoracotomy and -laparoscopy shoulder pain, and SSNB 
may not be a preferable pre-emptive analgesic procedure for 
non-shoulder surgeries. 

Our subgroup analysis revealed that different study designs 
or guiding techniques did not result in discrepancy of treatment 

Fig. 2. Forest plot of  standardized mean difference of  post-operative 
pain in the suprascapular nerve block (SSNB) group versus the placebo 
group.

Table 3. Subgroup analysis of  standardized mean differences based on study 
designs and guiding techniques for suprascapular nerve block 

Subgroup Standardized 
mean difference

95% confidence 
interval

Study design

Shoulder surgery group

        Randomized controlled trials -0.27 -0.54 to -0.00

        Quasi-experimental studies -0.38 -0.62 to -0.13

Non-shoulder surgery group

        Randomized controlled trials 1.09 0.58 to 1.59

        Quasi-experimental studies -1.41 -2.15 to -0.68

Guiding technique

Shoulder surgery group

        Surface landmark -0.35 -0.53 to -0.16

        Arthroscopy -0.07 -0.79 to 0.65

Non-shoulder surgery group

        Surface landmark 1.09 0.58 to 1.59

        Ultrasound -1.41 -2.15 to -0.68
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effectiveness in the shoulder surgery group but 
led to a significant difference in the non-shoul-
der surgery group (Table 3). However, since only 
3 studies were enrolled in the non-shoulder 
surgery group, the sample size was too small to 
claim that heterogeneity of effectiveness was 
derived from variations in study designs or guid-
ing techniques. 

There are several limitations of the present 
meta-analysis. First, the primary outcome was 
post-operative pain condition, not the change 
of visual analog scales pre- and post-operatively. 
The main reason for this was that only a minori-
ty of included trials recorded pre-operative pain 
status. Second, we did not serially investigate 
pain status; instead, we used the visual analog 
scale on the post-operative day 1. This was be-
cause this time point was the most commonly 
documented in the results of the retrieved stud-
ies, especially in the shoulder surgery patient 
group. Another reason was based on a previous 
report stating that the patients felt the most 
pain 24 hours after arthroscopic shoulder sur-
gery. Third, the outcome of post-operative pain 
can be modified by different analgesic regimens 
following surgery. Therefore, we also analyzed 
the odds ratio of the most prevalent adverse 
symptom, nausea, to examine whether there 
was inconsistency between both outcomes. 
Fourth, since SMD is derived from the between-
group mean difference divided by the standard 
deviation, the value of SMD may be overesti-
mated if the variability of the recruited popula-
tion is artificially or accidentally reduced. In con-
trast, if the variability is increased, the SMD will 
be underestimated. Therefore, the researchers 
should consider the influence of measurement 
precision when reporting the treatment ef-
fectiveness by using the SMD. Finally, based on 
the above mentioned limitations, we suggest 
that future similar trials should document serial 
changes in post-operative shoulder pain and 
functional status as well as their pre-operative 
condition. 

Conclusions

The present meta-analysis revealed that 
SSNB can lead to less painful shoulders for par-
ticipants following shoulder surgery; however, 
its effectiveness is uncertain in patients receiv-
ing thoracotomy and laparoscopic surgery. SSNB 

Fig. 3. Forest plot of  odds ratio of  post-operative nausea in the 
suprascapular nerve block (SSNB) group versus the placebo group.

Fig. 4. Funnel plot of  the standardized mean difference (SMD) of  
post-operative pain. 

Fig. 5. Funnel plot of  log odds ratio (OR) of  post-operative nausea. 
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also reduced the incidence of post-operative nausea. 
Therefore, our meta-analysis suggests that SSNB can be 
used as a method of polymodal analgesia for patients 
undergoing shoulder surgery, but is not recommended 
for patients undergoing non-shoulder surgery.
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