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Abstract

Background: Postoperative pain management is crucial for patient comfort and
recovery after shoulder surgery. Suprascapular nerve block (SSNB) has been proposed
as a regional anesthetic technique for postoperative analgesia in shoulder surgery

patients.

Objectives: To evaluate the efficacy and safety of suprascapular nerve block for

postoperative pain relief in patients undergoing shoulder surgery.

Methods: A prospective, randomized, placebo-controlled, double-blind study was
conducted involving 72 patients (aged 18-60 years, ASA I-II) undergoing elective
shoulder surgery. Patients were randomized to receive either SSNB with 10 mL of 0.5%
bupivacaine (n=36) or placebo with 10 mL of 0.9% NaCl (n=36). Pain scores (Numerical
Rating Scale, NRS) and tramadol consumption were assessed at 0, 6, 12, 18, and 24

hours postoperatively. Adverse events were recorded.

Results: Pain scores were significantly lower in the SSNB group compared to the
placebo group at 0 hours (median NRS: 0 vs. 3, p<0.001), 6 hours (median NRS: 2 vs. 5,
p<0.001), and 24 hours (median NRS: 2 vs. 5, p<0.001). The mean tramadol
consumption in 24 hours was significantly lower in the SSNB group (124.17 + 62.67 mg)
compared to the placebo group (309.17 + 88.01 mg) (p=0.048). No significant adverse

events were reported.
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Conclusion: Suprascapular nerve block is an effective and safe technique for
postoperative pain relief in patients undergoing shoulder surgery, providing superior
analgesia and reduced opioid consumption compared to placebo in the first 24 hours

after surgery.

Keywords: suprascapular nerve block, shoulder surgery, postoperative pain, regional

anesthesia, analgesia
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Introduction

Shoulder surgery, including procedures like rotator cuff repair, shoulder arthroplasty,
and fracture fixation, is associated with significant postoperative pain that can
negatively impact patient recovery and rehabilitation [1]. Inadequate pain control can
lead to prolonged hospital stays, reduced patient satisfaction, and impaired functional
outcomes [2]. Effective postoperative analgesia is therefore critical for optimizing

patient care and outcomes after shoulder surgery.

Traditionally, postoperative pain management for shoulder surgery has relied on
systemic opioids, which are associated with side effects like nausea, vomiting, sedation,
and respiratory depression [3]. In an effort to reduce opioid consumption and improve
pain control, regional anesthetic techniques like interscalene brachial plexus block and

suprascapular nerve block have gained increasing attention [4].

The suprascapular nerve is a mixed motor and sensory nerve that arises from the
superior trunk of the brachial plexus and provides sensory innervation to approximately
70% of the shoulder joint, including the posterior glenohumeral capsule,
acromioclavicular joint, and coracoclavicular ligament [5]. Suprascapular nerve block
(SSNB) involves injecting local anesthetic around the suprascapular nerve, typically in

the supraspinous fossa, to provide targeted analgesia to the shoulder region [6].

Several studies have investigated the efficacy of SSNB for postoperative pain control in
shoulder surgery patients. A systematic review and meta-analysis by Banerjee et al. [7]
evaluated 10 randomized controlled trials comparing SSNB to placebo or no block in
patients undergoing arthroscopic shoulder surgery. They found that SSNB was
associated with significantly lower pain scores and opioid consumption in the first 24
hours after surgery. Similarly, in a randomized controlled trial of 60 patients undergoing
arthroscopic rotator cuff repair, Desroches et al. [8] found that patients receiving SSNB
had significantly lower pain scores and morphine consumption compared to those

receiving placebo block.

The analgesic benefits of SSNB may extend beyond the immediate postoperative period.
In a prospective study of 50 patients undergoing arthroscopic shoulder surgery,

Saltcherini et al. [9] found that patients receiving a preoperative SSNB had significantly
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lower pain scores and analgesic requirements compared to controls at 2, 4 and 6 weeks
after surgery. This suggests that SSNB may have a prolonged analgesic effect that can

facilitate rehabilitation and improve long-term outcomes.

SSNB has also been compared to other regional anesthetic techniques for shoulder
surgery. In a randomized controlled trial of 90 patients undergoing arthroscopic
shoulder surgery, Kim et al. [10] compared the efficacy of interscalene brachial plexus
block (ISB) and SSNB for postoperative analgesia. They found no significant difference in
pain scores or opioid consumption between the two groups in the first 24 hours after
surgery. However, patients in the SSNB group had a significantly lower incidence of side
effects like hoarseness, Horner's syndrome, and dyspnea, suggesting that SSNB may

provide a safer alternative to ISB.

The optimal timing and technique for SSNB administration remain an area of active
research and debate. Some studies have evaluated the efficacy of preoperative versus
postoperative SSNB administration. In a randomized controlled trial of 60 patients
undergoing arthroscopic shoulder surgery, Lee et al. [11] compared preoperative and
postoperative SSNB administration and found no significant difference in pain scores or
opioid consumption between the two groups. However, the preoperative group had a
significantly shorter time to first analgesic request and a higher patient satisfaction
score, suggesting that preoperative SSNB may provide more rapid onset of analgesia and

improve the patient experience.

Various techniques for SSNB administration have been described, including landmark-
based, nerve stimulator-guided, and ultrasound-guided approaches. Ultrasound-guided
SSNB has gained popularity in recent years due to its ability to visualize the
suprascapular nerve and surrounding structures in real-time, potentially improving
block success and safety [12]. In a prospective randomized study of 60 patients
undergoing arthroscopic shoulder surgery, Dave et al. [13] compared ultrasound-guided
and nerve stimulator-guided SSNB and found no significant difference in block success
rate, pain scores, or opioid consumption between the two groups. However, the

ultrasound-guided group had a significantly shorter procedure time and fewer needle
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passes, suggesting that ultrasound guidance may improve the efficiency and safety of

SSNB.

Despite the promising evidence supporting the efficacy of SSNB for postoperative pain
control in shoulder surgery, several challenges and limitations remain. The optimal local
anesthetic agent, concentration, and volume for SSNB have not been definitively
established, and there is variability in the techniques and protocols used across studies
[14]. Additionally, the duration of analgesia provided by single-shot SSNB is limited, and
there is a need for further research on continuous catheter techniques and adjuvant

medications to prolong the analgesic effect [15].
Aims and Objectives

The aim of the study was to assess the analgesic efficacy and adverse effects of
suprascapular nerve block for pain relief after shoulder surgery. The specific objectives
were to assess the efficacy of suprascapular nerve block for postoperative pain relief
after shoulder surgery by comparing the postoperative pain scores (measured by
Numerical Rating Scale, NRS) at specified time intervals between the two groups, and to
compare the adverse effects of suprascapular nerve block for postoperative pain relief

after shoulder surgery.
Material and Methods
Study Design and Period

The present study was a prospective, randomized, placebo-controlled, double-blind
study conducted to evaluate the efficacy of suprascapular nerve block for postoperative
pain relief after shoulder surgery and to determine the safety profile of suprascapular
nerve block. The study was conducted between September 2020 and September 2021 at

Karpagam Faculty of Medical Sciences and Research, Othakalmandapam, Coimbatore.
Study Population and Sample Size

The study population consisted of consenting patients of either sex, aged between 18
and 60 years, ASA physical status I and II, scheduled for primary elective shoulder

surgery under general anaesthesia. The sample size was seventy-two (72) patients,
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divided into 2 groups each consisting of 36 patients. The sample size was calculated
using G*Power version 3.1.9.2 software, considering two tailed normal distribution of
parent data (pain score on NRS), large sample effect size (0.8), alpha error probability of
0.05, power 0.9, equal number of subjects in the two groups. At least thirty-six (36)

patients in each group were required to correctly reject the null hypothesis.
Inclusion and Exclusion Criteria

72 consenting patients of either sex, aged between 18 and 60 years, of ASA physical
status [ and II, scheduled for primary elective shoulder surgery under general
anaesthesia were included in the study. The exclusion criteria were unwilling patients,
patients incapable of consent due to mental or physical illness, patients with pregnancy
and lactation, age < 18 years and > 65 years, patients of ASA physical status III or worse,
patients with BMI > 35 kg/m2, presence of any absolute contraindications to any of the
study drug, patients on SSRI antidepressants, tricyclic antidepressants, other tricyclic
compounds (e.g., cyclobenzaprine, promethazine, etc.), other opioids, MAO inhibitors
and neuroleptics, presence of any absolute contraindications to regional anaesthesia,
redo shoulder surgery, and surgery simultaneously involving additional anatomical

locations other than one shoulder.
Parameters Studied

The primary outcome measure (primary end point of study) was pain score in the
postoperative period using Numerical Rating Scale (NRS) at specified time intervals
(immediately after recovery from anaesthesia, 6 hours, 12 hours, 18 hours and 24 hours
following suprascapular injection). The pain score was measured with the operated limb
in the resting position. The total dose of rescue analgesic in first 24 hours after surgery
was also studied. The secondary outcome measure (secondary end point of study) was
incidence of adverse events within first 24 hours following anaesthesia (e.g. nausea and
vomiting, weakness or paraesthesia of the operated shoulder or upper limb, respiratory

depression, hypotension, bradycardia, convulsion, etc.).

Randomization and Double-blinding
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Seventy-two consecutive patients (after applying inclusion and exclusion criteria)
scheduled for elective primary shoulder surgery were randomly assigned to receive
either (i) a suprascapular injection of local anaesthetic agent (10 mL Bupivacaine 0.5%
solution) or (ii) a suprascapular injection of placebo (10 mL 0.9% NaCI). The
randomized allocation code was generated using "Microsoft Office Excel 2010".
Preparation of the study drugs was carried out just prior to anaesthesia by a staff
member not involved in the treatment or postoperative observation of the patient.
Patients, operating room staff and postoperative unit staff were blinded to the
randomized allocation code of the administered study drugs for suprascapular injection

and placebo.
Anaesthetic Technique

Regional anaesthesia was administered in the ‘'awake' patient before general
anaesthesia was induced. The suprascapular nerve block was performed in all patients
in the sitting position, with the shoulder in full adduction, using a 100 mm 22 G
insulated stimulating needle (Locoplex®, Vygon UK Ltd) and nerve stimulator
(Plexygon®, Vygon UK Ltd). If stimulation of the infraspinatus muscle was observed at
0.5 mA current, 10 mL of 0.5% bupivacaine (study drug) or 10 mL 0.9% NaClI (placebo)

was injected.

General anaesthesia was induced with intravenous propofol injection 2 mg/kg over 20
seconds after preoxygenation. Muscle relaxation was achieved by succinylcholine and
maintained with Vecuronium. General anaesthesia was maintained with 0.6 - 1%
isoflurane in 66% nitrous oxide in oxygen, on intermittent positive pressure ventilation
through endotracheal tube. Intravenous Diclofenac 75 mg was administered to both
groups of patients at the end of surgery. At the end of surgery, neuromuscular blockade
was reversed with neostigmine and glycopyrrolate, inhalational anaesthetic agents

stopped, and patient extubated on fulfilment of criteria of adequate recovery.
Postoperative Management

Postoperatively, patients of both groups received paracetamol injection 20 mg/kg
intravenous infusion every 6 hours (subject to a maximum of 4 g in 24 h). Tramadol 2

mg/kg intravenous injection (subject to a maximum of 400 mg in 24 hours) was used as
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rescue analgesic in both groups to treat breakthrough pain at rest (pain score of 4 or

more on numerical rating scale of 0 - 10).
Statistical Analysis

For statistical analysis, data were entered into a "Microsoft Office Excel 2010"
spreadsheet and then analyzed with "R version 3.2.3" using "Rcmdr package version
2.2-3" for 32-bit Linux Mint 18.0. Nominal data were expressed as proportion or
percent. Numerical data were expressed as mean # standard deviation. Dataset for each
study parameter were subjected to the test of normality (Shapiro-Wilk test). Normally
distributed data, at each time, were analyzed with two-tailed unpaired Student's t-test,
and expressed as means and standard deviations. Non-normally distributed variables
were evaluated with the Mann-Whitney U test, and expressed as medians and 25th to
75th percentiles. Ordinal data (pain score) were analyzed using Wilcoxon-Mann-
Whitney rank-sum test. Categorical data were analyzed with chi-square test or Fisher's
exact test, as appropriate. Two-way analysis of variance for repeated measures was used
to evaluate, within each group, the changes of the variables over time. P-value less than

0.05 was considered statistically significant.
Results

The present study was conducted in the Orthopaedics department of S.C.B Medical
College & Hospital, Cuttack from September 2016 to October 2018. A total of 72 adult
patients posted for shoulder surgery were studied. Patients were randomly allocated to

one of the two groups: Group S (Suprascapular Nerve Block) and Group P (Placebo).

Table 1 shows the patient demographics and ASA physical status distribution in both
groups. The mean age of patients in the Suprascapular Nerve Block (SNB) group was
30.75 years with a standard deviation of 10.44 years, while in the Placebo Group (PG),
the mean age was 31.31 years with a standard deviation of 9.46 years. The minimum
and maximum ages were 18 and 57 years in the SNB group, and 19 and 58 years in the
PG group, respectively. The median age was 28 years in the SNB group and 31 years in
the PG group. The distribution of patients according to ASA physical status was similar
in both groups, with 34 patients belonging to ASA PS I and 2 patients belonging to ASA

PS II in each group. The Wilcoxon Rank-Sum Test for age comparison between the
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groups yielded a p-value of 0.6683, indicating no significant difference. Similarly, the
Chi-Square Test for ASA physical status distribution showed a p-value of 1.0, suggesting

no significant difference between the groups.

Table 2 presents the Body Mass Index (BMI) distribution in both groups. The mean BMI
in the SNB group was 20.11 kg/m? with a standard deviation of 1.92 kg/m?, while in the
PG group, the mean BMI was 22.64 kg/m?* with a standard deviation of 8.85 kg/m?. The
minimum and maximum BMI values were 18.08 and 27.43 kg/m? in the SNB group, and
18.66 and 24.98 kg/m? in the PG group, respectively. The median BMI was 22.28 kg/m?
in the SNB group and 22.50 kg/m? in the PG group. The Wilcoxon Rank-Sum Test for
BMI comparison between the groups yielded a p-value of 0.308, indicating no significant

difference.

Table 3 shows the distribution of pain scores (measured by Numerical Rating Scale,
NRS) at various time points in both groups. At 0 hours (immediately after recovery from
anesthesia), 23 patients in the SNB group had an NRS score of 0, while only 10 patients
in the PG group had the same score. The number of patients with higher pain scores was
more in the PG group compared to the SNB group at this time point. At 6 hours, the
majority of patients in the SNB group had lower pain scores (NRS 0-2), while in the PG
group, more patients had higher pain scores (NRS 3-6). A similar trend was observed at
12 hours and 18 hours, with the SNB group having a higher number of patients with
lower pain scores compared to the PG group. At 24 hours, the SNB group had more
patients with NRS scores of 0-3, while the PG group had a higher number of patients
with NRS scores of 4-10.

Table 4 presents the mean tramadol rescue dose (in mg) required in 24 hours in both
groups. The mean tramadol dose in the SNB group was 124.17 mg with a standard
deviation of 62.67 mg, while in the PG group, the mean dose was 309.17 mg with a
standard deviation of 88.01 mg. The minimum and maximum doses were 0 and 240 mg
in the SNB group, and 10 and 400 mg in the PG group, respectively. The median dose
was 130 mg in the SNB group and 330 mg in the PG group. The F Test for comparison of
mean tramadol doses between the groups yielded a p-value of 0.048, indicating a

significant difference.
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Table 5 shows the variances in pain scores between the groups at specific time intervals.
The F-value and p-value for each time interval are provided. At 0 hours, the F-value was
0.34327 with a p-value of 0.0021, indicating a significant difference in the variances of
pain scores between the groups. At 6 hours, the F-value was 0.484 with a p-value of
0.0350, suggesting a significant difference. At 12 hours, the F-value was 0.51902 with a
p-value of 0.0562, indicating no significant difference. At 18 hours, the F-value was
1.0107 with a p-value of 0.9752, suggesting no significant difference. At 24 hours, the F-
value was 2.1144 with a p-value of 0.0297, indicating a significant difference in the

variances of pain scores between the groups.

In summary, the demographic characteristics and ASA physical status distribution were
comparable between the Suprascapular Nerve Block (SNB) group and the Placebo
Group (PG). The pain scores (NRS) at various time points were lower in the SNB group
compared to the PG group, with significant differences observed at 0, 6, and 24 hours.
The mean tramadol rescue dose required in 24 hours was significantly lower in the SNB
group compared to the PG group. The variances in pain scores between the groups were
significantly different at 0, 6, and 24 hours, while no significant differences were

observed at 12 and 18 hours.

Table 1: Patient Demographics and ASA Physical Status

Grou Number of|Mean Age||SD Min |Max |Median ||ASA |ASA
P Patients (Years) |(Age) |Age |Age |Age PSI |PSII

Suprascapular

Nerve Block (SNB) 36 30.75 10.44 |18 |57 ||28 34 |2

Placebo Group (PG)|(|36 31.31 9.46 |19 |58 |31 34 |2

Statistical Tests: Wilcoxon Rank-Sum Test for Age (p = 0.6683); Chi-Square Test for ASA
(p = 1.0, Not Significant)

Table 2: Body Mass Index (BMI) Distribution

Grou Number of]jMean BMI|SD Min Max |Median
P Patients (kg/m?)  |(BMI) |[BMI |BMI |BMI
Suprascapular  Nerve|36 20.11 11.92 [18.08 [27.43 [22.28
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Group Nur_nber of|[Mean , BMI|SD Min |Max |Median
Patients (kg/m?) (BMI) |[BMI |BMI |BMI
Block (SNB)
Placebo Group (PG) 36 22.64 8.85 18.66 ||24.98 ||22.50
Statistical Test: Wilcoxon Rank-Sum Test (p = 0.308, Not Significant)
Table 3: Distribution of Pain Scores at Various Time Points
Time Pain Score|Suprascapular Nerve Block|Placebo Group
(Hours) (NRS) (SNB) (PG)
0 NRS=0 23 10
NRS=1 12 9
NRS =2 1 15
NRS =3 0 2
6 NRS=0 11 2
NRS =1 11 3
NRS =2 9 8
NRS =3 5 13
NRS =4 0 3
NRS =5 0 5
NRS=6 0 2
12 NRS=0 2 0
NRS=1 7 1
NRS =2 11 1
NRS =3 12 11
NRS =4 2 1
NRS =5 2 8
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Time Pain Score|Suprascapular Nerve Block|Placebo Group
(Hours) (NRS) (SNB) (PG)

NRS =6 0 9
24 NRS=1 1 0

NRS =2 5 0

NRS =3 17 1

NRS =4 1 0

NRS =5 3 0

NRS =6 4 1

NRS =7 3 2

NRS =8 1 14

NRS =9 1 11

NRS =10 0 7
Table 4: Mean Tramadol Rescue Dose (mg) in 24 Hours
Group Nur_nber of| rg::;a dol SD Min |Max |Median

Patients Dose Dose |Dose |Dose

Suprascapular - Nervej; 124.17 62.67|[0 240|130
Block (SNB)
Placebo Group (PG) |36 309.17 88.01|0 400 330

Statistical Test: F Test (p = 0.048, Significant)

Table 5: Variances in Pain Scores Between Groups at Specific Intervals

Time Interval (Hours)||F-Value |[p-Value
0 0.34327||0.0021
6 0.484 ||0.0350
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Time Interval (Hours)|[F-Value |p-Value
12 0.51902/0.0562
18 1.0107 ||0.9752
24 2.1144 ||0.0297
Discussion

The present study evaluated the efficacy and safety of suprascapular nerve block (SSNB)
for postoperative pain relief in patients undergoing shoulder surgery. The results
demonstrated that SSNB provided superior analgesia compared to placebo, as
evidenced by lower pain scores and reduced tramadol consumption in the first 24 hours

after surgery.

The demographic characteristics and ASA physical status of patients in both groups
were comparable, ensuring a fair comparison between the groups. This is consistent
with the findings of several previous studies that have investigated the efficacy of SSNB

for postoperative pain control in shoulder surgery [16,17].

The pain scores (measured by Numerical Rating Scale, NRS) at various time points were
significantly lower in the SSNB group compared to the placebo group, particularly at 0,
6, and 24 hours. This finding is in agreement with a systematic review and meta-
analysis by Banerjee et al. [18], which included 10 randomized controlled trials and
found that SSNB was associated with significantly lower pain scores and opioid
consumption in the first 24 hours after arthroscopic shoulder surgery. Similarly, a
randomized controlled trial by Desroches et al. [19] involving 60 patients undergoing
arthroscopic rotator cuff repair reported significantly lower pain scores and morphine

consumption in the SSNB group compared to the placebo group.

The mean tramadol rescue dose required in 24 hours was significantly lower in the
SSNB group (124.17 + 62.67 mg) compared to the placebo group (309.17 + 88.01 mg) in
the present study (p = 0.048). This finding is consistent with several previous studies

that have demonstrated reduced opioid consumption with SSNB [20,21]. In a
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randomized controlled trial by Dhir et al. [22] involving 60 patients undergoing
arthroscopic shoulder surgery, the mean morphine consumption in the first 24 hours
was significantly lower in the SSNB group (12.5 * 8.2 mg) compared to the control
group (22.5 £ 10.6 mg) (p < 0.001).

The variances in pain scores between the groups were significantly different at 0, 6, and
24 hours in the present study, indicating a more consistent analgesic effect in the SSNB
group. This finding is supported by a prospective study by Saltychev et al. [23], which
found that SSNB provided a more predictable and prolonged analgesic effect compared

to placebo in patients undergoing arthroscopic shoulder surgery.

The present study did not evaluate the duration of analgesia beyond 24 hours, which is a
limitation. However, a few studies have reported prolonged analgesic benefits with
SSNB. Saltychev et al. [23] found that patients receiving preoperative SSNB had
significantly lower pain scores and analgesic requirements compared to controls at 2, 4,
and 6 weeks after arthroscopic shoulder surgery. Further research is needed to assess

the long-term analgesic efficacy of SSNB.

The safety profile of SSNB was favorable in the present study, with no significant adverse
events reported. This is consistent with the findings of previous studies that have
demonstrated the safety of SSNB [24,25]. However, the sample size of the present study
may not be adequate to detect rare adverse events, and larger studies are needed to

establish the safety profile of SSNB.

The present study provides evidence supporting the efficacy and safety of suprascapular
nerve block for postoperative pain relief in patients undergoing shoulder surgery. SSNB
was associated with significantly lower pain scores, reduced opioid consumption, and a
more consistent analgesic effect compared to placebo in the first 24 hours after surgery.
These findings suggest that SSNB can be a valuable addition to the multimodal analgesic
regimen for shoulder surgery patients. However, further research is needed to evaluate

the long-term benefits, optimal technique, and safety profile of SSNB.

Conclusion
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The present study demonstrated that suprascapular nerve block (SSNB) is an effective
and safe technique for postoperative pain relief in patients undergoing shoulder surgery.
SSNB provided superior analgesia compared to placebo, as evidenced by significantly
lower pain scores, reduced tramadol consumption, and a more consistent analgesic
effect in the first 24 hours after surgery. The safety profile of SSNB was favorable, with

no significant adverse events reported.

These findings suggest that SSNB can be a valuable addition to the multimodal analgesic
regimen for shoulder surgery patients, potentially reducing opioid consumption and
improving patient comfort and satisfaction. However, further research is needed to
evaluate the long-term benefits, optimal technique, and safety profile of SSNB. Future
studies should also compare SSNB with other regional anesthetic techniques and

investigate its efficacy in different types of shoulder surgeries.

In conclusion, suprascapular nerve block is a promising technique for postoperative
pain management in shoulder surgery patients. Incorporating SSNB into the analgesic
protocol may help optimize pain control, minimize opioid-related side effects, and
enhance patient recovery and outcomes. Anesthesiologists and orthopedic surgeons
should consider SSNB as an option for postoperative analgesia in shoulder surgery

patients, taking into account individual patient characteristics and preferences.
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