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a b s t r a c t

Background: Shoulder arthroscopic surgeries have a high incidence of severe post-opera-

tive pain significant enough to interfere with recovery and rehabilitation. A regional

anaesthetic technique combined with general anaesthesia reduces intra-operative

requirements of anaesthesia and provides a better post-operative pain relief. As the

commonly employed technique of interscalene brachial plexus block (ISB) is associated

with potential serious complications, suprascapular nerve block (SSB) can be used as a

safer alternative.

Methods and material: In this prospective study, 60 ASA 1 or 2 adult patients undergoing

shoulder arthroscopic surgery were randomised into two groups – ISB and SSB. In group ISB,

ISB with 20 ml of 0.5% bupivacaine mixed with 75 mg clonidine was given. In the SSB group

SSB was given with 15 ml of 0.5% bupivacaine with 75 mg clonidine. Pain was assessed using

visual analogue scale and verbal pain scale scores and time to first rescue analgesia was

noted. We used Student's t test and Chi-square/Fisher Exact test and used a statistical

software to compare data.

Results: In the present study, the mean duration of analgesia was 2.53 � 2.26 h in SSB

group compared to 7.23 � 6.83 h in group ISB ( p value < 0.05). Overall rescue analgesic
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requirements were higher in SSB group compared to ISB group (63.3% versus 40.0%) but

this was statistically not significant ( p value > 0.05).

Conclusion: Both interscalene and SSB can be used to provide intra-operative and post-

operative analgesia in patients undergoing shoulder arthroscopy.

# 2015 Delhi Orthopedic Association. Published by Elsevier B.V. All rights reserved.
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1. Introduction

These days most of the shoulder joint surgeries are done
arthroscopically in ambulatory settings as most patients like
to have minimum scar, duration of surgery and hospital stay.
Arthroscopic shoulder surgery has a 45% incidence of severe
intra-operative and post-operative pain1 that is often signifi-
cant enough to interfere with initial recovery and rehabilita-
tion, and which can be difficult to manage without large dose
opioids.2 Regional anaesthetic techniques have the ability to
control pain effectively, both at rest and on movement,
allowing earlier mobilisation without the adverse effects of
opioids.3

General anaesthesia (GA) with a regional nerve block
reduces intra-operative requirements of anaesthesia, result-
ing in rapid recovery and improvement in the quality of post-
operative pain relief in arthroscopic shoulder surgeries.3

A commonly used nerve block technique for this purpose is
interscalene brachial plexus block (ISB) and its efficacy is well
established. Even in a small dose, single dose ISB provides
significant analgesia.2,4,5 However, ISB is associated with
potential serious complications, which include inadvertent
epidural and spinal anaesthesia, vertebral artery injection,
paralysis of vagus, recurrent laryngeal and cervical sympa-
thetic nerves block,6 etc. Phrenic nerve block occurs in all
patients undergoing ISB.7,8–10

To avoid these complications of ISB, an alternative
technique of suprascapular nerve block (SSB) has been
suggested for post-operative analgesia after shoulder arthros-
copy. The suprascapular nerve provides sensory fibres to 70%
of the shoulder joint. While SSB cannot be used alone for
surgery, it provides excellent pain relief and induces fewer side
effects than intravenous patient controlled analgesia with
morphine.3,11

Various additives to local anaesthetic solutions have been
used to prolong the duration and increase the efficacy of
blocks.12,13 Clonidine has been shown to increase the duration
of local anaesthetic action and prolong post-operative analge-
sia when included in single-injection nerve blocks.14 Clonidine
appears to be superior to epinephrine in enhancing the
duration of plexus blockade with bupivacaine and offers
better haemodynamic stability15 while avoiding the potential
risks of epinephrine.16

2. Methods

The aim of our prospective randomised study was to evaluate
and compare the intra-operative and post-operative analgesic
efficacy of SSB and interscalene block in patients undergoing
arthroscopic surgery of shoulder joint under GA.

After institutional approval and informed written consent,
60 patients in the age group of 18–60 years of either sex, with
ASA physical status 1 or 2, scheduled to undergo elective
arthroscopic shoulder surgeries under GA were randomised
into two groups (30 each). Patients were excluded if they were
unable to understand procedure and/or pain scales, had a body
weight <50 kg or >100 kg, had pre-existing neurological deficit
or pulmonary disease, diabetes, local skin infection or
coagulation disorders. Patients with history of hypersensitivi-
ty to any of the medications used in the anaesthetic procedure
or opioid or clonidine therapy in pre-operative period were
also excluded. All patients were evaluated in the pre-
anaesthetic clinic with a detailed history and relevant
investigations were done.

Pre-operatively, patients were instructed in the use of
visual analogue scale (VAS) and the verbal pain scale (VPS) for
pain, nausea and vomiting, and sedation scores. Pre-operative
baseline VAS and VPS scores were assessed 1 h before surgery
at rest and on abduction of the shoulder and maximum score
was recorded.

In group SSB, nerve block was performed at the supras-
capular notch with the patient sitting up and leaning forward
using the posterior approach described by Moore.17 A line was
drawn along the length of the spine of the scapula and was
bisected with a vertical line, parallel to vertebral spine, forming
four quadrants. After skin preparation and draping, the angle
of the upper outer quadrant was bisected and the skin was
infiltrated with 2 ml of 1% lignocaine at a point 2.5 cm along
this line of bisection. Under sterile conditions, a short bevelled
22 G insulated needle was introduced perpendicular to the
skin. By using peripheral nerve stimulator (Plexygon, Vygon,
France), the suprascapular nerve was located using a 100 mm
insulated needle by stimulation with a 0.5 mA (impulse
frequency 2 Hz and duration 300 ms) current. Stimulation of
the suprascapular nerve caused contraction of the supraspi-
natus and infraspinatus muscles and led to an abduction and
external rotation of the arm respectively. In most patients, a
loss of resistance was noticed as the needle slid into the
suprascapular notch. At this point 15 ml of 0.5% bupivacaine
with 75 mg of clonidine was injected after repeated negative
aspiration. An additional 5 ml was infiltrated subcutaneously
over the shoulder region to block cutaneous sensory branches
of C3 and C4 nerve roots (Figs. 1 and 2).

In group ISB, block was performed following Winnie's
landmarks.11,18 Using this technique, the plexus was
approached at the C6 level (cricoid cartilage) where the roots
of the brachial plexus (C5 through T1) pass between the
anterior and middle scalene muscles in interscalene groove.



Fig. 1 – Superficial landmarks for the suprascapular nerve
block. Grey rectangle represents the introduction point of
the needle.

Fig. 2 – Surface landmarks for site of needle entry in
suprascapular block.

j o u r n a l o f c l i n i c a l o r t h o p a e d i c s a n d t r a u m a 7 ( 2 0 1 6 ) 3 4 – 3 936
The direction of the needle is medial, dorsal, and caudal with
the needle entry approximately 608 from the sagittal plane. A
22 G, 50 mm needle connected to a peripheral nerve stimula-
tor, was introduced near the plexus sheath. Its position was
judged adequate when a group of muscles distal to the deltoid
were stimulated with a threshold stimulation of 0.5 mA. After
negative aspiration test for blood, 20 ml of 0.5% bupivacaine
with 75 mg of clonidine was injected.

All patients received standard GA using endotracheal
intubation using fentanyl 2 mg/kg, propofol 2–2.5 mg/kg body
weight and vecuronium 0.1 mg/kg. Vital signs (continuous ECG
with heart rate, non-invasive blood pressure at every 5 min
intervals, SpO2, etCO2) were monitored throughout the
anaesthesia. Relaxation was maintained with top-up dose of
vecuronium as required and supplemental doses of fentanyl
(50 mg, until 30 min before end of surgery) were administered if
heart rate and/or mean arterial blood pressure values
exceeded 20% of baseline values. At the end of the surgery,
reversal of neuromuscular block was accomplished by
neostigmine and glycopyrrolate, and extubation was done,
when patient was fully awake and breathing spontaneously.

All patients were shifted to the post-anaesthesia care unit
(PACU) for monitoring and observation. The earliest point in
time at which patient was able to communicate was taken as
'Zero Hour'. Post-operative pain at rest and on abduction of
shoulder was assessed using self rating VAS ranging from 0 to
10 (0 = no pain and 10 = worst imaginable pain) and VPS
ranging from 0 to 3 (0 = no pain, 1 = mild pain, 2 = moderate
pain, and 3 = severe pain) at 0, 30 min, 1, 2, 4, 6, and at 24 h. On
experiencing pain at VAS ≥ 4, the patient received diclofenac
sodium 75 mg im as the ‘‘First Rescue Analgesic’’. Time
elapsed between the nerve block and first rescue analgesic
injection was noted and was considered as duration of
analgesia produced by the nerve block. The number of rescue
analgesic injection(s) received by patient in 24 h was noted.

Descriptive statistical analysis has been carried out in this
study. Student's t test (two tailed, independent) has been used
to find the significance of study parameters on continuous
scale between two groups (inter-group analysis) on metric
parameters. Chi-square/Fisher Exact test has been used to find
the significance of study parameters on categorical scale
between two or more groups. The Statistical software namely
SAS 9.2, SPSS 15.0, MedCalc 9.0.1 were used for the analysis of
the data.

3. Observation and results

The demographic data were comparable in all groups, and
duration of surgery was almost similar between groups. The
number of patients needing fentanyl supplementations intra-
operatively was comparable between groups with 6 (20%) in
group ISB compared to 9 (30%) in group SSB required
supplementation. In the PACU, all patients in Groups SSB
and ISB had objective evidence (presence of a sensory block) of
the associated block. Mean VAS scores and VPS scores at rest
and on movement and supplemental analgesia are presented
in graphs (Tables 1–3).

Intra-operative vital parameters such as heart rate, non-
invasive blood pressure, peripheral oxygen saturation and end
tidal carbon dioxide with ventilatory frequency kept same in
all patients showed no significant inter-group differences. First
rescue analgesia time considered as mean duration of
analgesia was significantly less in Group SSB compared to



Table 1 – Comparison of VAS scores between groups.

VAS Group ISB Group SSB p Value

VAS 0 1.23 � 2.23 2.70 � 2.20 0.001
VAS ½ 2.03 � 2.53 4.10 � 2.16 <0.001
VAS 1 1.67 � 1.86 3.27 � 1.48 <0.001
VAS 2 1.93 � 2.35 2.53 � 0.82 0.002
VAS 4 1.93 � 1.48 2.43 � 1.10 0.096
VAS 6 2.60 � 1.55 2.87 � 1.31 0.708
VAS 24 3.33 � 1.29 3.20 � 0.99 0.599
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Group ISB (2.53 h versus 7.23 h) ( p value < 0.05) with 28 out of
30 patients in Group SSB requiring rescue analgesia within 6 h
post-operatively compared to 16 patients in Group ISB. The
total number of rescue analgesic requirement in 24 h follow-
up in our study in group ISB 16 patients received one rescue
analgesic, 12 patients received two rescue analgesics, and two
Table 2 – Total number of intra-operative fentanyl supplement

Table 3 – First rescue analgesia time in 24 h.
patients received none compared to group SSB, where 11
patients received one rescue analgesic, and rest of 19 patients
(63.3%) received two rescue analgesic which was statistically
insignificant between groups ( p value > 0.05).

VAS was recorded at specified intervals between the two
groups post-operatively. Group SSB showed higher mean VAS
scores compared to Group ISB during first 6 h, which was
statistically significant till first 2 h. Verbal pain scores between
groups showed statistical significant values up to 4 h interval,
at 6 h interval scores were comparable between the groups and
at 24 h interval scores were almost similar (Tables 4 and 5).

4. Discussion

Anaesthesia techniques combining regional anaesthesia and
GA can result in additive or synergistic effects of two or more
ations.



Table 4 – Comparison of VAS scores between groups.

Table 5 – Comparison of Verbal pain score (VPS) between two groups of patients.
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drugs that relieve pain by different mechanisms and results in
decreased requirements analgesics post-operatively. Many
studies have demonstrated that ISB is the most efficient
regional analgesic technique in shoulder arthroscopic surgery.
ISB, alone or supplemented with superficial cervical plexus
block to ensure the blockade of the supraclavicular nerve
results in success rates of 87–100%.3 However it is associated
with potentially serious complications include inadvertent
epidural and spinal anaesthesia, vertebral artery injection,
paralysis of vagus, recurrent laryngeal, and cervical sympa-
thetic nerve,5 pneumothorax6 and injury to the brachial
plexus. Phrenic nerve block occurs in all patients undergoing
interscalene nerve block.7,8–10

To avoid these complications of ISB an alternative technique
of SSB has been suggested for post-operative analgesia for
shoulder arthroscopy. Therefore, we planned to compare SSB
with ISB with regard to efficacy and duration of post-operative
analgesia and side effects associated with both the techniques.

In our study the mean duration of analgesia was 2.53
� 2.26 h in SSB group compared to 7.23 � 6.83 h in group ISB ( p
value < 0.05) which is significantly shorter in SSB group.
Similarly Neal et al.19 observed mean duration to be 220 min
(3.67 h) in SSB group. Ritchie et al.,3 demonstrated that in the
immediate post-operative period, a 51% reduction in demand
and a 31% reduction in consumption of morphine delivered by
a patient-controlled analgesic system in SSB group compared
placebo group. In our study, the overall rescue analgesic
requirements were higher in SSB group compared to ISB group
(63.3% versus 40.0%) and this was statistically not significant
with p value > 0.05.

There was a modest increase in post-operative pain
reported with the SSB group in our study which was also
described by Ritchie et al.3 and Singelyn et al.11 in their studies.
This has to be anticipated, as the supra scapular nerve supplies
only 70% of the sensory fibres to the joint and capsule.
However, because the duration of analgesia varies widely
among patients, it is difficult to predict, if an individual patient
will experience prolonged pain relief.

Adding clonidine to regional anaesthetic solution provided
good haemodynamic conditions15 during the surgery with
mean non-invasive blood pressure well maintained around
80 mm Hg, which was essential to provide better surgical field
during arthroscopy without any adverse effects in both intra-
and post-operative periods.

ISB combined with GA20 remains an useful technique for
providing both intra-operative and post-operative analgesia in
shoulder arthroscopic surgeries. When in an individual patient
the risk of complications are considered to be high using
interscalene approach, SSB can be used as an alternative
technique.

We conclude that our prospective randomised study
demonstrated efficacy of interscalene block with GA for both
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intra- and post-operative analgesia in arthroscopic shoulder
surgeries. However SSB with GA is also a safe and simple
alternative technique for this purpose. Clonidine at dose 1–
1.5 mg/kg body weight can be safely added to local anaesthetic
solutions for providing good haemodynamic and surgical
conditions without any significant adverse effects in both the
techniques.
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