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Abstract 

Background  Interscalene approach for brachial plexus block is recognized as the gold standard technique for 
postoperative pain control after shoulder scope surgeries. However, it is associated with major adverse effects and 
patient discomfort due to paralysis of the hand muscles. The suprascapular nerve block is considered to be a safe and 
effective alternative to interscalene nerve block for shoulder surgery without affecting the motor function of the hand 
muscles and other serious complications of interscalene nerve block, especially in ambulatory surgery.

The aim of this study is to compare interscalene and suprascapular nerve block in terms of postoperative pain, opioid 
consumption, and hand grip strength in shoulderscopic surgeries.

This prospective, randomized trial was done in Ain Shams University Hospitals. A sample of 50 patients was divided 
into two groups; 25 patients in each group, namely Group ISB (interscalene approach of brachial plexus block) and 
Group SSNB (suprascapular nerve block). Visual analogue scale (VAS) was used to assess shoulder pain at rest and 
upon flexion in the first 24 h. The degree of hand motor power affection, the total amount of opioids used as rescue 
analgesia, and the incidence of complications were also recorded.

Results  The findings revealed no statistically significant difference between groups (P-value > 0.05) in pain control 
all over the 24 h by VAS score at rest and at arm flexion. SSNB received a larger total narcotic dose (60 ± 26.02) mg 
of pethidine than ISB (52 ± 22.73). However, there was no statistical difference between them throughout the 24 h 
regarding total narcotic consumption and 1st time for pethidine administration. The ISB group showed a statistically 
significant reduction in the hand power grip strength postoperatively (83.68 ± 4.75%).

Conclusions  The results of the present study favor SSNB as the first choice of pain control after shoulderscopic sur-
geries for a patient scheduled for early home discharge because of the complete recovery of the hand muscles’ motor 
power.

Trial registration  This study was registered on PACTR (www.​pactr.​org) database; identification number for the regis-
try is PACTR202201840526231.
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Background
Today, there is a greater demand for good pain manage-
ment because pain is seen as a key symptom and has 
been linked to quality features in the healthcare system 
(Thota et  al. 2019). Effective early postoperative anal-
gesia decreases the incidence of chronic postoperative 
pain (Gan 2017). Regional anesthesia decreases postop-
erative opioid requirements with a subsequent decrease 
in opioid-related adverse effects and complications. 
Moreover, it has been significantly linked to a lower 
incidence of chronic postoperative pain. Therefore, 
regional anesthesia is recommended as the first choice 
of postoperative pain control in many types of surgeries 
(Garimella and Cellini 2013).

Advances such as ultrasonography have led to 
regional anesthesia becoming a rapidly developing 
field. It avoids serious complications and is associated 
with a greater success rate by proper visualization 
of the nerves and adjacent structures (Andreae and 
Andreae 2013).

As a diagnostic tool and for surgical treatments 
including acromioplasty, glenohumeral joint stability, 
acromioclavicular joint arthroplasty, and rotator cuff 
repairs, shoulder arthroscopy is becoming more com-
mon, representing the second most common orthope-
dic surgery after knee arthroscopy (Beecroft et al. 2008).

Interscalene nerve blockade (ISB) offers patients 
undergoing shoulder surgeries the best analgesia; it 
lowers pain scores for at least 8  h and lowers opioid 
administration for between 8 and 12  h after surgery. 
(Abdallah et al. 2015). However, ISB could lead to a lot 
of complications such as its significant potential for 
both short-term and long-term respiratory problems, 
in particular phrenic nerve paresis. Moreover, intersca-
lene block (ISB) also produces an intense motor block 
of the upper limb muscles which may extend to the 
hand muscles, leading to the discomfort of patients and 
predisposing them to injuries (Hussain et al. 2017).

The suprascapular nerve block (SSNB) for analge-
sia following shoulder surgery has recently attracted 
considerable interest (Raj 2011). The suprascapular 
nerve innervates 70% of the sensory input to the gle-
nohumeral joint as well as the acromioclavicular joint 
(Chan and Peng 2011). Consequentially, it has been 
suggested that the SSNB will deliver adequate analgesia 
for shoulder surgery, and as a result, it has been con-
sidered as an alternative to the ISB (Fernandes et  al. 
2012). There have been multiple randomized controlled 

trials comparing ISB with SSNB; however, the results 
are inconsistent (Shin and Han 2010; Konradsen and 
Larsen 2009).

Dynamometer is an appropriate tool for assessing hand 
grip strength; it allows easy and objective measurement 
of hand grip strength. Consequently, it can be used to 
assess the motor power of hand muscles after upper limb 
regional blocks (Maher et al. 2018).

Our aim is to compare the analgesic effect of intersca-
lene block and suprascapular block in shoulderscopic 
surgery. We hypothesized that their use would decrease 
the postoperative opioid requirements. Our second-
ary outcomes include assessment of postoperative VAS 
scores, hand grip power, and possible postoperative 
complications.

Methods
This prospective, randomized, two-armed, comparative 
trial was registered at pactr.org (PACTR202201840526231) 
on 11/1/2022 and reported according to the CONSORT 
guidelines. The study was approved by the Research Ethics 
Committee (REC) at the Faculty of Medicine, Ain Shams 
University (FMASU M D 04/2021) on 9/1/2021. All pro-
cedures were conducted in accordance with the Helsinki 
Declaration, 2013.

Sample size was determined using the PASS11 tool, 
setting power at 80%, and alpha error at 5%. After assess-
ing the data from the Kondrastan et al. study (Konradsen 
and Larsen 2009), a sample size of 50 patients (25 in each 
group) is predicted to have 80% power to identify statisti-
cal significance between the two groups.

A sample of 50 patients ASA grades I or II scheduled 
for unilateral shoulderscopic surgery with a BMI less 
than 35  kg/m2 and aged between 20 and 50  years old 
were divided into 2 groups, 25 patients in each group:

1)	 Group ISB (interscalene block group): This group 
consists of 25 patients who received an ultrasound-
guided interscalene approach of brachial plexus plane 
block.

2)	 Group SSNB (suprascapular nerve block): This group 
consists of 25 patients who received ultrasound-
guided suprascapular nerve block.

Patients who had history of allergic reactions to 
the drugs utilized in the study. Contraindications to 
regional anesthesia including local infection and coagu-
lopathy were excluded. Previous surgery in the neck, 
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infraclavicular region, or suprascapular fossa since could 
affect the spread of the local anesthetic had been also 
excluded from the study. Also, significant neurological 
disorders including preexisting neuropathy or psychiatric 
disorders, addiction to narcotics or psychoactive drugs, 
and chronic pain syndromes requiring opioid intake at 
home were excluded.

Once the patient is included in the study, randomiza-
tion will be done using opaque-sealed envelopes Patients 
will be randomly divided using the opaque-sealed enve-
lopes method into two groups, 25 patient each: the group 
receiving interscalene nerve block and the group receiv-
ing suprascapular nerve block.

In the anesthesia clinic, preoperative assessment was 
done which includes full history taking, number of fast-
ing hours, clinical examination, standard laboratory 
investigations including complete blood count (CBC), 
kidney function tests (KFT), liver function tests (LFT), 
and prothrombin time (PT). During the preoperative 
assessment, patients were taught about the visual ana-
logue scale (VAS). VAS is a continuous line 10 cm long 
with the left end representing zero pain and the right end 
at 10 cm representing the worst pain ever.

Bulb dynamometers are designed to measure the 
amount of pressure a person can apply to the compress-
ible bulb-shaped handle (Fig. 1). It is calibrated in stand-
ard PSI (pound per square inch) reading over a scale 
from 0 to 30 PSI. Patients were asked to squeeze the 
dynamometer as hard as possible to measure baseline 
hand grip strength (Maher et al. 2018).

For all patients, regional anesthesia was started 30 min 
before the induction of general anesthesia. In all groups, 
general anesthesia was induced with intravenous propo-
fol 1.5  mg/kg (LBW), fentanyl 1  μg/kg (TBW), and 
atracurium 0.5  mg/kg (IBW) to facilitate endotracheal 
intubation. Atracurium was given every 20  min, and its 
effect was monitored using neuromuscular testing keep-
ing the train of four between 0 and 1. General anesthe-
sia was maintained with sevoflurane in an oxygen and 
air mixture (70% and 30%, respectively) guided by a 
bispectral index score between 40 and 60. Patients were 
mechanically ventilated with the maintenance of nor-
mocapnia (end-tidal CO2 35–40  mmHg) and normal 
SpO2 (> 95%).

Group ISB patients received ultrasound-guided inter-
scalene block on the same side of the surgery in the 
supine position. The transducer was placed at the level 
of cricoid cartilage behind the clavicular head of the ster-
nocleidomastoid muscle; after identifying the carotid 
artery, the transducer is moved slightly laterally across 
the neck. The purpose was to recognize the anterior and 
middle scalene muscles, as well as the brachial plexus 
segments that lie between them. After that, the needle 

was inserted in-plane towards the brachial plexus, from 
lateral-to-medial direction until reaching the interscalene 
groove between scalenus anterior and scalenus medius. 
After negative aspiration, 15  ml of 0.25% bupivacaine 
was injected in-plane under ultrasound guidance with an 
ultrasound-visible needle.

Group SSNB received suprascapular nerve block which 
was performed before general anesthesia. Ultrasound 
probe was placed, one end of the transducer over the 
scapular spine and the other end directed towards the 
coracoid process, and the needle is introduced in-plane 
towards the lateral aspect of the supraspinous fossa, 
beneath supraspinatus muscle, and deep to the transverse 
scapular ligament. Under ultrasound guidance, a total 
dose of 15  ml of 0.25% bupivacaine was injected. The 
suprascapular nerve and artery were visible either before 
or after the injection of LA.

Both blocks were done under strict aseptic condi-
tions with an ultrasonic machine equipped with a high-
frequency linear probe enclosed by a sterile sheath (the 
SonoSite M-Turbo, Inc., Bothell, 98,021, WA, USA) with 
high-frequency linear probe (12 MHz) and 22-G needle 
peripheral nerve block needle (B. Braun Medical Inc., 
Bethlehem, PA, USA).

Fig. 1  Baseline.® pneumatic squeeze bulb dynamometer (NC 70,122)
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In intraoperative pain defined as development of tach-
ycardia and hypertension of more than 20% from the 
baseline, 1–2 ug/kg fentanyl was administered intraoper-
atively, and the patients will be excluded from the study.

At the end of the procedure, sevoflurane was discontin-
ued, and to counteract the effects of atracurium, neostig-
mine 0.04  mg/kg with atropine 0.02  mg/kg was given. 
Oxygen saturation, heart rate (beats/min), and mean 
arterial pressure (mmHg) were measured upon arrival to 
the postanesthetic care unit (PACU) and as needed. The 

visual analogue score (VAS) was used at rest and upon 
flexion for assessment of pain intensity upon arrival to 
the PACU.

Patients were kept in the PACU for observation after 
extubation for 1  h. They were not discharged until they 
achieved an Aldrete score of 9. In the event of a drop in 
SpO2 measured by pulse oximetry, additional oxygen was 
supplied to keep it above 92%.

All patients received paracetamol 1 g every 8 h which 
was started immediately postoperatively in the PACU.

Fig. 2  CONSORT flow diagram of the study

Table 1  Comparison of groups according to demographic and operative data

Data expressed as mean ± SD, proportion, t student t-test, χ2 chi-square test, SSNB suprascapular nerve block, ISB interscalene block

Demographic data ISB group (n = 25) SSNB group (n = 25) T/χ2 p-value

Age (years) 41.1 ± 7.3 40.2 ± 9.4 0.3t 0.74

ASA I 11 (44%) 15 (60%) 1.3χ2 0.26

II 14 (56%) 10 (40%)

Sex Male 16 (64%) 17 (68%) 0.1χ2 0.77

Female 9 (36%) 8 (32%)

BMI 22.7 22.4 0.67 0.5

Duration of surgery (min) 102.4 ± 11.7 106.4 ± 12.6 1.2t 0.25
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Outcomes of the study
The primary outcome of this study was the evalua-
tion of the pain intensity immediately and 2, 4, 6, 12, 
and 24  h postoperatively during flexion of the shoul-
der joint using the visual analogue scale (VAS) score. 
However, the pain intensity immediately and 2, 4, 6, 
12, and 24 h postoperatively at rest was evaluated and 
calculated as a secondary outcome. When VAS is > 3, 
25 mg pethidine was given.

Other secondary outcomes
Hand grip power of the same side of surgery was car-
ried out to detect the hand grip power after surgery in 
the PACU, 2, 4, 6, 12, and 24 h postoperatively to detect 
affection of the motor power of hand muscles using bulb 
dynamometer and the time until regaining full hand grip 
strength was recorded. Vital signs (HR, SBP, MBP, and 
DBP) were recorded at 0, 2, 4, 6, 12, and 24 h postopera-
tively. The first-time analgesia requirement was docu-
mented. The total amount of pethidine consumed during 

Fig. 3  Heart rate readings in the studied groups

Fig. 4  MAP readings in the studied groups
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the course of a 24-h period was documented. Possible 
complications of the nerve blocks were recorded includ-
ing respiratory distress, vascular hematoma, and local 
anesthetic toxicity.

Statistical analysis
Data analysis was carried out using SPSS version 22.0. 
Quantitative data was analyzed using mean ± standard 
deviation (SD), while for qualitative data, information 
was analyzed using median and interquartile range.

Results
A total of 68 patients were assessed for eligibility between 
June 2021 and June 2022. Fifty-five patients were enrolled 
in the study, 28 patients in SSNB group, and 27 patients 
in ISB group. Five patients were excluded as they refused 
to participate, and eight patients were not meeting inclu-
sion criteria: three patients because of a history of psy-
chiatric problems, three because of addiction, and two 
because of pervious neck surgery. Three patients were 
lost to follow-up in SSNB group: one due to conversion 
to open surgery and two due to the need of intraopera-
tive fentanyl. Two patients were lost to follow-up in ISB 
group: one due to conversion to open surgery and the 
other due to the need of intraoperative fentanyl (Fig. 2).

This study found no statistically significant differences 
in baseline variables such as age, gender, body mass index 
ASA classification, and duration of surgery as demon-
strated in Table 1. There was no significant difference in 

postoperative hemodynamic measurements between the 
two groups (Figs. 3 and 4).

The two groups were comparable as regards pain con-
trol all over the 24  h by visual analogue score (VAS) at 
regular intervals (baseline, at PACU, 2, 4, 6, 12, and 24 h) 
at rest and at flexion, and there was no statistical differ-
ence between them throughout the 24 h (Table 2).

SSNB group received a higher total narcotic dose than 
the ISB group, and the time necessary to obtain first res-
cue analgesia in the SSNB group was shorter compared 
to the ISB group. However, no statistical difference was 
found between the two groups, as demonstrated in 
Table 3.

Groups were comparable in hand power, and there 
was no statistical difference between them at base line, 
but there was statistically significant difference between 
them as regard hand power immediately and 2, 4, and 
6  h postoperative. However, there was no statistically 

Table 2  Comparison between the two groups as regards VAS at rest and during flexion

Data expressed as median (IQR), U Mann–Whitney test, SSNB suprascapular nerve block, ISB interscalene block

ISB group (n = 25) SSNB group (n = 25) U p-value

Median IQR Median IQR

VAS during rest
  Baseline 3 2–4 3 3–4 1.24 0.22

  PACU​ 3 1–3 3 2–3 1.04 0.3

  2 h 3 3–5 3 3–5 0.06 0.95

  4 h 4 3–4 3 3–4.24 1.4 0.18

  6 h 4 3–5 4 3–5 0.98 0.33

  12 h 3 3–4 3 3–4.25 0.2 0.82

  24 h 3 2–3 3 3–3 1.5 0.13

VAS during flexion
  Baseline 5 4–6.25 6 5–8 1.8 0.07

  PACU​ 3 3–5 3 3–5 0.26 0.8

  2 h 5 4–5 4 3–6.25 0.2 0.8

  4 h 5 5–7 5 4–6 1.04 0.29

  6 h 6 5–7 6 5–7 0.39 0.7

  12 h 5 5–7 6 5–7 0.82 0.41

  24 h 6 5–7 6 5–7 0.72 0.47

Table 3  Comparison of groups in terms of opioid consumption

Data expressed as mean ± SD, t Student t-test, SSNB suprascapular nerve block, 
ISB interscalene block

ISB group (n = 25) SSNB group 
(n = 25)

t p-value

Pethidine 
consump-
tion (mg) 
over 24 h

52 ± 22.73 60 ± 26.02 1.16 0.25

1st-time 
pethidine 
need (min)

265 ± 144 262 ± 137 0.07 0.93
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significant difference in hand power at 12 and 24 h hand 
power postoperative as given in Fig. 5.

In 2 patients from 25 patients in interscalene group, 
saturation decreased to below than 92% on room air; 
however, saturation increased above 92% with oxygen 
supply via oxygen mask.

Intraoperative fentanyl was needed in 2 patients in 
the SSNB group and 1 patient in the ISB group at 1 ug/
kg when blood pressure and heart rate increased > 20% of 
the baseline.

Discussion
There was no significant difference in terms of demo-
graphic data (age, gender, and BMI), duration of surgery, 
and ASA classification in the patients participating in the 
current study. There was no significant difference in post-
operative hemodynamic measurements between the two 
groups.

In the current study, there is a significant decrease in 
hand motor power in the interscalene group revealed by 
a significant decrease in the measured hand grip using 
the bulb dynamometer device in the upper limb.

Although bupivacaine 0.25% was used to target sen-
sory nerves more than motor nerve fibers, the duration 
of return to the baseline hand grip power is variable 
between patients in ISB, and the mean is 13  h after 
block. SSNB showed no affection for hand grip strength 
after block, and there is no difference between pre- and 
post-hand grip power using a dynamometer.

Measurement of the pain score at rest and dur-
ing shoulder flexion showed no statistical difference 
between them throughout the 24 h postoperative. Also, 
the comparison between the two groups regarding 
postoperative pethidine consumption showed no sig-
nificant difference between the two groups, the mean 
pethidine required dose in ISB was 52  mg throughout 
24 h, and SSNB was 60 mg throughout 24 h.

Konradsen and colleagues (Konradsen and Larsen 
2009) in their study comparing suprascapular nerve block 
and interscalene brachial plexus block for pain relief after 
arthroscopic acromioplasty agreed with concurrent study 
results in marked affection in hand grip strength in inter-
scalene nerve block patients which lead to increased 
patients discomfort in ISB; also, their study showed bet-
ter control of pain in suprascapular nerve block group 
than interscalene group, and they recommend supras-
capular nerve block for shoulderscopic procedures; the 
blocks in this study were done using nerve stimulator 
without ultrasound guidance which is different from the 
concurrent study.

Singelyn and colleagues’ (Singelyn et al. 2004) findings 
indicated that ISB provided marginally better pain relief 
than SSB in shoulderscopic surgeries; moreover, a sig-
nificant reduction in morphine consumption score was 
noted only in the interscalene group, which is against the 
results of the concurrent study.

Desroches and colleagues (Desroches et al. 2016) com-
pared the effectiveness of suprascapular nerve block 
(SSB) and interscalene block (ISB) as postoperative 

Fig. 5  Hand power pre- and post-block injection comparison graph using a bar chart (hp, hand power after). Asterisks indicate statistical 
significance between the two groups (P-value < 0.05)
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analgesia within the first 24 h after arthroscopic supraspi-
natus and/or infraspinatus tendon surgery. While ISB was 
more successful at reducing pain in the recovery room 
following arthroscopic supraspinatus and/or infraspina-
tus tendon surgery, SSNB was equally as effective at con-
trolling mean pain within the first 24 h.

Nasir H. and colleagues (Hussain et al. 2017) designed 
a systematic review and meta-analysis of 16 randomized 
studies comparing interscalene block with suprascapular 
block for shoulder surgery. The primary outcomes were 
the 24-h cumulative oral morphine consumption follow-
ing surgery and the rest pain scores. Block-related and 
respiratory adverse effects were the secondary outcomes. 
In all groups, the data indicated equal 24-h morphine 
consumption and pain scores, except for after 1 h follow-
ing surgery; interscalene block showed less pain scores. 
Suprascapular blocks have fewer side effects than inter-
scalene blocks; therefore, it is safer than ISB, especially 
in high-risk patients with pulmonary diseases, morbidly 
obese, or obstructive sleep apnea.

Auyong and colleagues (Auyong et  al. 2018) compare 
anterior suprascapular, supraclavicular, and interscalene 
nerve block approaches for major outpatient arthro-
scopic shoulder surgery; the study results agreed with the 
concurrent study that the suprascapular block, but not 
the supraclavicular block, gives comparable analgesia to 
the interscalene technique for major arthroscopic shoul-
der procedures.

Conclusions
The suprascapular nerve block is a powerful tool to pro-
vide postoperative shoulder analgesia in shoulder scope 
surgeries without affecting hand motor power and avoids 
patients’ discomfort with hand muscles paresis with 
interscalene nerve block. Thus, suprascapular nerve 
block is a good alternative to interscalene block not only 
in patients with limited respiratory reserve but also in 
outpatient shoulderscopic surgeries.
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