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Abstract

Background: Shoulder surgery is accompanied with sig-
nificant post-operative pain. Interscalene block is one of
regional techniques which is effective and safe to control this
pain. Magnesium Sulphate (MgSO 4) & dexmedetomidine as
adjuvants to bupivacaine is expected to prolong the block
with minimal undesirable systemic effects.

Aim of Study: The aim of this work was to evaluate the
post-operative analgesic effects of ultrasound guided intersca-
lene brachial plexus block in elective shoulder surgeries under
general anesthesia using either bupivacaine, bupivacaine-
magnesium sulphate or bupivacaine-dexmedetomidine.

Material and Methods: This double blind RCT was carried
out on 45 patients of both sexes, 18-60y, ASA I or II and
scheduled for elective arthroscopic shoulder surgeries under
GA. US guided interscalene block with total volume 20ml
was done to all patients who randomly allocated into 3 equal
groups: Group I (control group): 0.25% bupivacaine 18ml,
Group II (Mg group): 0.25% bupivacaine 18ml + 2ml 10%
MgS04 200mg and Group III (Dex group): 0.25% bupivacaine
18ml + 2ml dexmedetomidine (100 )8R & MAP at baseline,
skin incision, 30, 60, 90 & 120min after skin incision and at
2h, 4h, 6h & 8h post-operative, onset & duration of sensory
block, (VAS & sedation score) at 2, 4, 6, 8 & 12hrs post-
operative, onset of 1 st and total dose of meperidine and
complications were measured.

Results: Our results showed no significant difference as
regard to age, sex, ASA, duration & type of surgery, sedation
score but there was significant decrease in HR, MAP, VAS,
onset of sensory block & 1 st analgesic requirements, total
dose of rescue analgesic and prolongation in sensory block
in Mg group & Dex group as compared to control group &
also Dex group was superior to Mg group.

Conclusion: Dexmedetomidine 100p g was better than
MgSO4 200mg when they added to bupivacaine 0.25% in US
guided interscalene brachial plexus block as evidenced by
prolongation of sensory block, improved quality of post-
operative analgesia, decreased requirements of rescue analge-
sics and providing desirable sedation without side effects.
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Introduction

SHOULDER surgery is accompanied with signif-
icant post-operative pain [1] . Multimodal pain
control is associated with less opioid requirements
and its complications e.g. respiratory depression,
post-operative nausea and vomiting, pruritus and
constipation [2].

Interscalene nerve block is one of regional
techniques which is effective and safe to control
pain. Ultrasound (US) guidance is increased in
popularity as it leads to precise needle placement
can show the anatomical variations, decreases pain
associated with the maneuver.

Bupivacaine is the commonest local anesthetic
used with duration of 3-6hr [3]. Magnesium sulphate
(MgS04) & dexmedetomidine as adjuvants to
bupivacaine is expected to increase the duration
of block without minimal undesirable systemic
effect [4].

The aim of this work was to evaluate the post-
operative analgesic effects of US guided intersca-
lene brachial plexus block in elective shoulder
surgeries under general anesthesia using either
bupivacaine, bupivacaine-magnesium sulphate or
bupivacaine-dexmedetomidine.

Material and Methods

This prospective double blinded randomized
controlled trial was carried out at Tanta University
Hospitals for one year from March 2017 to March
2018. After approval from the Institutional Ethical
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Committee and a written informed consent was
obtained from the participants. 45 patients of both
sexes aged 18-60y, ASA physical status| or |1 and
scheduled for elective arthroscopic shoulder sur-

geries under General Anesthesia (GA) were en-
rolled. Every patient received an explanation to

the purpose of the study & detailed explanation
for the technique used. Every patient had a secret

code number & photos applied only to the part of
the body linked to the research to insure privacy
to the participants & confidentiality of data.

Exclusion criteria were: Refusal of the patient,
coagulopathy & bleeding disorders, neurological
deficits of upper limbs, pregnant & lactating fe-
males, drug abuse & chronic analgesic use, chronic
treatment with calcium channel blockers, hyper-
magnesemia, history of allergy to local anesthetic
drugs or any of the study drugs, inability to under-
stand Visual Analogue Score (VAYS) for pain as-
sessment and respiratory disease as chronic ob-
structive pulmonary diseases & unstable asthma.

US guided interscalene block (20ml volume)
was done to all patients & according to the drug
injected, patients were randomly allocated into 3
groups each of 15 patients. Group |: Bupivacaine
group (control group): 0.25% bupivacaine 18ml +
normal saline 2ml, Group Il: Magnesium sul phate
group (Mg group): 0.25% bupivacaine 18ml + 10%
MgSO4 2ml (200mg) and Group I11: Dexmedeto-
midine group (Dex group): 0.25% bupivacaine
18ml + dexmedetomidine 2ml (1Iml dexmedetomi-
dine 100 microgram plus 1ml normal saline).

Randomization was performed using computer
generated random numbers concealed in sealed
envel opes indicating the group of assignment, a
blinded nurse who didn't participate in the study
or data collection, read the number contained in
the envelope and made group assignment.

All patients were subjected to a careful history
taking, complete physical examination and routine
|aboratory investigations were done. Patients fasted
for 6 hours for solids, 4 hours for semisolids & 2
hoursfor clear fluids. VAS was explained to the
patients & all patients were well trained to useit.

On arrival to OR, an 1V line was established
with 18G cannulain all patients in the non-operative
side, standard monitoring was applied including
ECG, pulse oximetry & noninvasive arterial blood
pressure, all patients received midazolam 2mg 1V
before the procedure. Local anesthetic mixtures
were prepared in the OR by an anesthesia resident
who wasn't involved in either performing the block

or collecting the data. Each mixture was reserved
in 20ml syringe, kept on a sterile table and covered.

Technique of US guided interscal ene block:

The patient was placed in supine position with
the head slightly turned the opposite side then
disinfection of the skin was done by povidone
iodine 10% solution & draped. Equipment used in
technique were sterile towels, gauze packs, 20ml
syringes filled with local anesthetic solution and
25-gauge needle and 2ml lidocaine 2%. Needle
type was 20-gauge, 50mm length needle for infil-
tration of local anesthetics (visioplex®-vygon-
france). Ultrasound machine was phillipis cx50
extreme edition and a 12MHz linear type probe.

Asterile cover was used over the transducer
along with a sterile gel.

The probe is positioned in the transverse plane
at the level of sixth cervical vertebra deep to the
sternocleidomastoid muscle to identify the carotid
artery. Once the artery isidentified, the transducer
is moved dlightly laterally across the neck till the
nerve roots of the brachial plexus visualized as
round hypoechoic structures in the groove between
the anterior and middle scalene muscles, where
they are present within their own fascial sheath.

Using a 25-gauge needle, 1 to 2mL of lidocaine
2% was injected into the skin 1cm lateral to the
probe to decrease the discomfort during needle
insertion. The needle isinserted in-plane toward
the brachial plexusin alateral to medial direction
Here the roots of the plexus appear as three verti-
cally aligned, hypoechoic structures and referred
to asthe traffic light sign. Careful aspiration was
done to exclude an intravascular needle placement
& then 1 to 2mL of local anesthetic was injected
to document the proper needle placement. After
confirmation of proper injection, the total volume
of local anesthetic wasinjected & seen displacing
the brachial plexus away from the needle.

All of the interscalene nerve blocks was per-
formed by a single anesthesiologist who was blind-
ed to group allocation. The study data were recorded
by an anesthesia resident who was blinded to the
patient groups. Sensory block was assessed by
pinprick test using a three-point scale in the C5,
C6, C7 & C8 sensory dermatome distribution and
compared with the contralateral arm as areference
where [0=normal sensation; 1=loss of sensation
of pinprick (analgesia); and 2=loss of sensation of
touch (anesthesia)]. Shoulder abduction was used
to assess motor function where: [0=normal abduc-
tion, 1=decreased movement, moved shoulder but
not normal, 2=unable to abduct the shoulders].
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Successful block was achieved when sensory
block grade 2 (loss of sensation of touch) & motor
block at 2 scale (unable to abduct the shoulders)
have been reached. Patients in whom block success
couldn't be achieved after 30min, GA was given,
and the patients were excluded from data analysis.

After confirmation of successful sensory block,
GA was induced with fentanyl 1 gkgmpropofol
2mg/kg and cisatracurium 0.15mg/kg to facilitate
endotracheal intubation. Anesthesia was maintained
with isoflurane 1-2% in oxygen, maintenance dose
of cisatracurium 0.03mg/kg on need & maintenance
fluids were given.

Hypotension was defined to be afall in MAP
>20% from baseline and treated with bolus of
100ml fluid and if uncorrected, 1V ephedrine 6mg
bolus. Bradycardiawas defined as HR <50/min
and treated with Atropine 0.6mg IV bolus.

At the end of surgery, neostigmine 2.5mg and
atropine 1mg were used to reverse residual neu-
romuscular blockade. Patients were extubated and
transferred to Post Anesthesia Care Unit (PACU).

The following data were measured for each
patient: Age, sex, ASA physical status, duration
of operation, type of surgery. Hemodynamic status
(HR, MAP) which were recorded before performing
the block (base line TO), then at skin incision (T1)
at 30 (T2), 60 (T3), 90 (T4) & 120 minutes after
skinincision (T5) and at 2h, 4h, 6h & 8h post-
operatively.

Onset of sensory block (the time from the end
of injection till the loss of sensation grade 2 in all
dermatomal distributions of C5 & C6), onset of
motor block [it is the time taken from end of
injection until onset of complete |oss of the motor
power (Grade 2)], duration of sensory block (time
taken from injection of the drug till first experience
of pain), duration of motor block [the time from
the end of the injection till the return of motor
power (Grade 0)].

Post-operative pain was measured using VAS:
On arrival to PACU, then at 2, 4, 6, 8 & 12hr after
the end of surgery (Meperidine 10mg was admin-
istered intravenously as arescue analgesic when
the VAS 24 & repesated till VAS became less than
3 or up to atotal dose of meperidine 100mg). Total
dose of rescue analgesic consumed over 12hrs
post-operatively & number of patients received
rescue analgesics were recorded. Sedation will be
assessed using sedation score at 2, 4, 6, 8 & 12hrs
post-operatively asfollow: [Grade 1: Awake and
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dert, Grade 2: Responding to verbal stimulus,
Grade 3: Responding to mild physical stimulus
and Grade 4: Responding to moderate-or-severe
physical stimulus].

Onset of ** dose of rescue anal gesia (time
interval between the end of local anesthetic admin-
istration and the first request of arescue analgesic),
total dose of meperidine consumption and incidence
of complications (such as hypotension, bradycardia,
nausea, vomiting, were recorded & managed. All
complications related to interscalene block as
hemidiaphragmatic paralysis, Horner's syndrome,
pneumothorax, hematoma or intravascular injec-
tion).

Satistical analysis:

Our primary outcome was the duration of sen-
sory block. Based on the results of a previous study
[5], asample size was calculated to be 11 patients
in each group needed to detect a significant differ-
ence in the duration of sensory block of 60 minutes
with astandard deviation of 40.5 a o error of 0.05
and power of study of 90%. We enrolled 15 cases
per group to overcome possible dropouts.

The statistical software SPSS 16 (SPSS Inc.,
Chicago, IL, USA) was utilized for statistical
analysis. Normality of data was checked with the
Shapiro-Wilk test. The parametric data were ex-
pressed as mean + SD and was analyzed utilizing
student t-test. VAS score was analyzed among the
studied groups utilizing the Mann-Whitney test.
Categorical datawere presented as patients number
or frequencies (%) and were analyzed utilizing the
Chi-sguare test or Fisher's exact test when appro-
priate. p-value <0.05 was considered significant.

Results

In this study, 53 patients were assessed for
eligibility, 5 patients did not meet the inclusion
criteriaand 3 patients their guardians refused to
participate in the study. 45 patients were randomly
allocated into three equal groups (15 patientsin
each one); Group |: Bupivacaine group (Control
group), Group I1: Magnesium sulphate group (Mg
group), Group I11: Dexmedetomidine group (Dex
group). Fig. (2).

There was no significant difference as regard
to age, sex, ASA physical status and duration of
surgery (Table 1). Type of surgery was rotator cuff
repair (26.7%), subacromial impingement S.
(17.8%), recurrent shoulder dislocation (28.9%)
and slap lesion (22.2%).
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Our results showed significant decrease in HR, group was superior to Mg group (Table 2), Figs.
MAP, the onset of sensory block, VAS and the total (2-4).
dose of rescue analgesic and significant prolonga-

tion in the duration of sensory block and the onset As regard sedation score and adverse effects,
of 1st analgesic requirementsin Mg group & Dex there was no significant difference (Table 3), Fig.
group when compared to control group & also Dex (5).

Enrollment

Assessed for eligibility (n=53)

Excluded (n=8)

* Not meeting inclusion criteria (n=5)
Allocation * Patient refusal (n=3)

Randomized (n=45)
Group |: Bupivacaine group Group I1: Magnesium sulphate group: Group I11: Dexmedetomidine group:
(Control group): (n= 15) (Mg group): (n=15) (Dex group): (n=15)
18ml of 0.25% bupivacaine + 18ml of 0.25% bupivacaine + 18ml of 0.25% bupivacaine + 2ml
2ml normal saline 2ml 10% MgSO4 200mg dexmedetomidine (1Iml dexnedetomidine 100

microgram + 1ml normal saline)

Follow-Up

* Follow-up (n=15) * Follow-up (n=15) * Follow-up (n=15)
» No drop-out * No drop-out * No drop-out

Analysis

¢ Analyzed (n=15) * Analyzed (n=15) * Analyzed (n=15)
* No excluded cases * No excluded cases * No excluded cases

Fig. (1): Patient flowchart summarizing enrollment, allocation, follow-up and analysis in the study protocol.

HR changes between the study groups

HR(beat/min) L
o5 88888383888

TO T1 T2 T3 T4 T5 T6 T7 T8
Intervals

Control group Mg group Dex group

Fig. (2): HR changesin the studied groups.



Doaa A. El-Zeftawy, et al.

3759

100
90
80
70
= 60
g
E 50
Z 40
=
30
20
10
0
TO Tl T2 T3 T4 T5 T6 T7 T8
Intervals
Control group Mg group Dex group
Fig. (3): MAP changes in the studied groups.
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Fig. (4): VAS changes in the studied groups.

Table (1): Demographic data and diagnosis in the three groups.

Control group Mg group Dex group Test of
(n=15) (n=15) (n=15) sig. value
Age (y): 43.4£15.99 39.6£17.3 40.2+125 F=0.264 0.769
Mean + SD
Sex (M/F) 718 8/7 96 X =0.536 0.765
2
ASA (I/1T) 9/6 7/8 8/7 X =0.903 0.637
Duration of surgery (min):
Mean £ SD 137.87+9.56  134.6£10.93 136.53+£9.72 F=0.371 0.692

Fig. (5): Sedation score in the three studied groups.
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Table (2): Onset of sensory block (min), duration of sensory block (hr), 1 st dose of analgesic requirements (hr) and

doses of rescue analgesia (mepridine (mg)).

Control group Mggroup Dexgroup Test of p-

(n=15) (n=15) (n=15) sig. value
Onset of sensory block (min):
Mean = SD 1557+2.37 12274201 9.1*131 F=414 <0.001* p;<0.001*
p,<0.001*
<0. *
Duration of sensory block (hr): P3<0.001
Mean = SD 5.2+0.56 7.93+0.8  11.93+1.22 F=210.8 <0.001* p;<0.001*
p,<0.001*
<0.001*
1st dose of analgesic requirements (hr): P3
Mean = SD 3+0.76 553+0.99 9.53+146 F=20.8 <0.001* p;<0.001*
p,<0.001*
<0. *
Doses of rescue analgesia (mepridine (mg)): P3<0.001
Mean = SD 61.33£11.26 42.67+7.04 22.67+5.94 F=79.6 <0.001* p;<0.001*
p,<0.001*
p3<0.001*

Table (3): Adverse effects in the three groups.

Control group

Mg group Dex group p-

value

Number % Nlumber 2o Number %
Hypotension 2 13.33 3 20 3 20 0593
Bradycardia 2 13.33 3 20 3 20 0593
Nausea & vomiting 2 13 1 6 1 6 0.76
Phrenic palsy 3 20 4 26.60 3 20 0.879
Discussion pared to control group in supraclavicular block.

Interscalene block is awidely used technique
for post-operative analgesiain shoulder surgery.
However, duration of analgesiais limited to the
type of local anesthetic used, so combinations with
adjuvants such as o, agonists, corticosteroids,
neostigmine & MgSO 4 which prolong post-
operative analgesic effect [6].

In our study, HR & MAP showed significant
decrease at 4, 6, 8hr post-operatively in Mg & Dex
groups as compared to control with more decrease
in Dex group than in Mg group. We attributed this
to the post-operative pain control, also decrease
in the sympathetic stimulation & stress response
to surgery. MgSO4 prevents the adrenal medullary
and adrenergic nerve endings release of catecho-
lamines, has a direct effect on blood vessels pro-
ducing vasodilatation and attenuates vasopressin-
mediated vasoconstriction [7,8]. Dexmedetomidine
inhibits the release of norepinephrine by presynaptic
0, receptor activation and inhibits sympathetic
stimulation by postsynaptic activation; decreasing
HR and MAP [9].

Our results are in agreement with Agarwal S
et a., [10] who showed that there was a significant
decreasein MAP & HR in DEX group when com-

Also, Manohar P [11] showed that MAP & HR were
significantly reduced in patients received dexme-
detomidine & bupivacaine when compared to bupi-
vacaine group in supraclavicular block. Patients
were scheduled for upper limb surgeriesinvolving
the distal arm & forearm and assigned to three
equal groups (30 patients each with volume of
30ml): Group B: Bupivacaine 0.5%, Group BF:
Bupivacaine 0.5% with 50mcg fentanyl and Group
BD: Bupivacaine 0.5% with 50mcg dexmedetomi-
dine.

In contrast to our study, HarshavardhanaHS
[12] showed that there was no a statistically signif-
icant difference between control group & DEX
group asregard MAP & HR with supraclavicular
block. Delgado V et al., [6] concluded that there
was no significant difference between control group
& DEX group with interscalene block. In the pre-
vious two studies the results may be due to the
difference in the dose of dexmedetomidine which
was 1 mkgmwhile in our study we gave 100 pp-fom
al patients.

AlsoLee AR et al., [13], who studied patients
scheduled for rotator cuff repair under interscalene
block using nerve stimulator technique & US guid-
ance and patients were randomly allocated into
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two groups: One group received bupivacaine 0.5%
with adrenaline and the other group received bupi-
vacaine 0.5% with adrenaline plus 10% MgSO4
2ml and they concluded that there was no a statis-
tically significant difference in hemodynamics
between the two groups. In addition, Abdelfatah
AM et al., [5] studied the effect of adding MgSO4
to lidocaine in an interscalene block for shoulder
arthroscopic acromioplasty and found no significant
difference than lidocaine. They used 500mg MgSO 4
while we used 200mg.

Our results showed that dexmedetomidine &
MgSO4 when added to bupivacaine in interscalene
block has led to enhancement of the onset & pro-
longation of the duration of the sensory block as
compared control group. We explained our results
by the effect of MgSO4 & dexmedetomidinein
pain control as follows: Mg+2 blocks NMDA re-
ceptors (prevent central sensitization caused by
peripheral nociceptive stimulation) and has antino-
ciceptive action based on the regulation of calcium
influx. Dexmedetomidine inhibits descending no-
radrenergic pathway (which modulates neurotrans-
mission of nociception), resulting in analgesia.

Our results are consistent with Manohar P et
al., [11] concluded that the onset of sensory blocks
was quicker & the duration of analgesia was pro-
longed in dexmedetomidine group compared to
bupivacaine group. In addition, Agarwal Set d.,
[10] concluded that the onset of sensory block was
significantly fasten & the duration of sensory block
was prolonged in dexmedetomidine group as com-
pared to control group. Also, Fritsch G et al., [14]
showed that the addition of dexmedetomidine
150ug to 12mL ropivacaine 0.5% in interscalene
block led to enhancement of the onset & prolon-
gation of the duration of sensory block.

In contrast to our study Lee AR et al., [13] who
showed that there was no significant difference
between the two groups as regard the onset of
sensory & motor block and the duration of sensory
block, but the duration of analgesiawas signifi-
cantly prolonged in magnesium group as compared
to bupivacaine group. Also, Kumar AN [15] studied
three groups Group bupivacaine, Group D bupi-
vacaine with 8mg dexamethasone and Group DEX
bupivacaine with 500g dexmedetomidine and dem-
onstrated that there was no significant difference
between the studied groups as regard to the onset
of sensory block, but the duration of sensory block
was significantly prolonged in DEX group as com-
pared to group C. We attributed this difference to
the dose of dexmedetomidine which was 50ug
while in our study it was 100ug.
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Asregard VAS, there was significant decrease
at 4, 6, 8, 12 & 15h post-operatively in Mg & Dex
groups as compared to control group with signifi-
cant decrease in Dex group at 12h & 15h post-
operatively as compared to Mg group. As regard
onset of first dose of rescue analgesics, it was
delayed & thetotal dose of rescue analgesics was
decreased in Dex group as compared to control &
Mg groups and in Mg group as compared to control
group. But, there was no significant differencein
sedation score between the three studied groups.

In agreement with our study Bengisun ZK et
a., [1]. Patients underwent interscalene plexus
block for arthroscopic shoulder surgery and rand-
omized into 2 groups: Group L received levobupi-
vacaine and epinephrine; and Group LD, received
levobupivacaine, epinephrine and dexmedetomi-
dine. The study showed that VAS was lower & the
total dose of post-operative analgesic requirements
was significantly reduced in LD group at all times
as compared to group L.

Also, Gurgjaal et al., [16] studied supraclavic-
ular block and concluded that VAS was lower, the
duration of analgesiawas prolonged, but in contrast
to our results, they found that sedation score was
lower in RD group (ropivacaine 0.5% + 50 ng
dexmedetomidine) than R group (ropivacaine 0.5%
alone).

In addition, Lee AR et al., [13] who showed that
VASwas lower and prolonged analgesiain Mag-
nesium group than in Bupivacaine group. However,
post-operative analgesic requirements and sedation
score was the same in both groups.

Also, Abdelfatah AM et al., [5 demonstrated
that the numeric rating scale & post-operative
analgesic requirements was significantly decreased
in (Lidocaine-Magnesium) group as compared to
lidocaine group but there was no significant differ-
ence in sedation score.

As regard the adver se effects; There was no
significant difference between the studied groups
(Dex group & Mg group showed a slight higher
incidence of hypotension & bradycardiathan in
control group). PONV had lower incidence in Dex
group & Mg group than in control group but without
any significance. We explained that difference to
the post-operative anal gesia which was prolonged
& more efficient in Dex & Mg groups than in
control group & thisled to less opioid needed, so
post-operative opioid related nausea & vomiting
was lower.
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Manohar P et al., [11] found that bradycardia
event was higher in patients received dexmedeto-
midine than bupivacaine alone but, the incidence
of hypotension and PONV was comparable. Kumar
N [17] showed that PONV rate was lower in Dex
group than in bupivacaine group.

Conclusion:

Dexmedetomidine 100u.g was better than mag-
nesium sulphate 200mg when they added to bupi-
vacaine 0.25% in US guided interscalene brachial
plexus block as evidenced by prolongation of the
duration of sensory block, improved quality of
post-operative analgesia, decreased requirements
of rescue analgesics and providing desirable seda-
tion without side effects.

Conflicts of interest: Nil.

Authors' contributions: All authors had equal
role.
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