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ABSTRACT

Background: Augmentation of postoperative analgesia with various adjuvants has become a
standard in regional anesthesia. There are no studies about dexmedetomidine multiple approaches
in supraclavicular brachial plexus block (BPB) was contrasted. We compare perineural
dexmedetomidine and intravenous dexmedetomidine Bupivacaine as adjuvant in supraclavicular
brachial plexus block.

Materials and Methods: This prospective randomized controlled double-blind study was
conducted on 120 patients with age between 20 and 60 years, both sexes, scheduled for elective
upper limb surgery. Patients were randomly allocated into 3 groups, 40 patients in each received
plain bupivacaine 0.5% (20 ml) in supraclavicular BPB; group | (Control group): add 1 mL normal
saline perineural, group ll: Bupivacaine with perineural dexmedetomidine (BDP) add 1 pg.kg-
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duration of analgesia were assessed.

1dexmedetomidine perineurally. group lll: Bupivacaine with intravenous dexmedetomidine (BDV)
add 0.5 pg.kg-1 dexmedetomidine in 50 mL of normal saline administered as infusion over 10 min.
Onset and duration of sensory and motor blocks, hemodynamic variables, adverse effects, and

Results: Heart rate and mean arterial pressure was significantly decrease in group Il &group Il
compared to group | were compared by ANOVA (F) test. onset of sensory &motor block was
statistically significant shorter in group Il compared to group | & Ill. Duration of sensory &motor
block was statistically significant longer in group Il compared to group | & Ill. there was statistically
significant decrease VAS in group Il were analysed using Kruskal-Wallis test between three
groups. There was statistically significant increase RSS in group Il & Ill. The first time of analgesic
request was statistically significant prolonged in duration in group Il

Conclusion: Perineural dexmedetomidine (1 pg/ kg) as an adjuvant to bupivacaine is significantly
high thanlV dexmedetomidine (0.5 pg/ kg) and bupivacaine alone in supraclavicular BPB as
regards to the onset and the duration of sensory block, so Increasingpostoperative analgesia.

Keywords: Dexmedetomidine; bupivacaine; perineural; supraclavicular plexus block; intravascular.

1. INTRODUCTION

Ultrasound(US) guidance for Brachial plexus
block(BPB)may raise success and complication
rates [1] particularly for the supraclavicular
approach due to the risk of pneumothorax [2].

BPB has evolved as an important tool in the
regimen of the anesthesiologist as a safer option
for upper limb surgery and peri - operative pain
control to general anesthesia. Its continued
growth is due to improvements in regional
anesthesia approaches in LA drugs, new
adjuvant drugs, and US usage for safe and
effective block actions. It significantly minimizes
hospitalization [3].

Several LA additives such as morphine,
clonidine, neostigmine and tramadol, etc., are
often used to maximize block length, enhance
postoperative pain relief, and reduce the need for
regular LA medication infusion through catheter

[3].

Dexmedetomidine is a recent addition to the
alpha-2 agonist class that has many favorable
impacts when used with supraclavicular BPB
perineural injection. It increases LA's effects
without increasing side effects [4]. a2-Adrenergic
receptor (AR) agonists has sedative, analgesic,
perioperative, anesthetic and hemodynamic-
stabilizing effects [5].

Analgesic effects of a2 dexmedetomidine

agonists in  peripheral nerves, including
regional vasoconstriction, by intravascular
systemic effects [6] so ayadrenoceptor

agonists as dexmedetomidine improve LA action
[7,8].
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The aim of the research is to analyze the impact
on the onset and length of sensory, motor and
postoperative analgesia of perineural
dexmedetomidine versus intravascular
dexmedetomidine in US, supraclavicular BPB.

2. SUBJECTS AND METHODS

This prospective randomized controlled double-
blind research was carried out on one hundred
and twenty subjects with age between 20 and 60
years, both sexes, planned for elective upper
limb surgery admitted to General Surgery and
orthopedic department from November 2017 to
November 2019.

Exclusion criteria were: Patient refusal, Infection
at insertion site, coagulation disorders,
Peripheral neuropathy and allergy to LA.

For each patient, medical and surgical history
was evaluated, and clinical examination was
performed. Routine laboratory investigations as
CBC, prothrombin time and activity and liver and
renal function tests.

An intravenous (IV) line was established with
18G cannula. Monitoring of heart rate (HR) with
five leads ECG, blood pressure with Non-
Invasive Blood Pressure (NIBP) and peripheral
oxygen saturation (SpO,) with pulse oximetry.
Crystalloid fluid was administrated.

Patient was made to lay supine with pillow under
the shoulder to make the subclavian artery more
prominent with the head turned to the opposite
direction with the ipsilateral arm adducted. The
skin was disinfected by povidone iodine 10% with
a linear probe (6- 12 MHz) was placed firmly over
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the supraclavicular fossa above the midpoint of
the clavicle.

The needle for infiltration of LA was advanced
along the long axis of the probe in the same
plane as the US beam. The needle was
advanced from lateral to medial in the long axis
of the US beam with constant visualization.

Patients were allocated randomly into three
groups, 40 subjects in each. Randomization was
by sealed envelope technique. Group |: Control
group (C): received plain bupivacaine 0.5%
(20ml) + 1 mL normal saline in supraclavicular
block. Group II: Bupivacaine with perineural
dexmedetomidine (BDP) received 20 mL of 0.5%
bupivacaine plus 1 pg.kg-1 dexmedetomidine
perineurally. Group Ill: Bupivacaine with
intravenous dexmedetomidine (BDV) received 20
mL of 0.5% bupivacaine plus 0.5 pg.kg-1
dexmedetomidine in 50 mL of normal saline
administered as infusion over 10 min and given
10 min before start of the supraclavicular block.

Patients were evaluated the following
measurements: HR and mean arterial pressure
(MAP): Recorded before the block and at 15, 30
min, 1, 2, 4, 6, 12 hrs. after injection. Onset and
duration of sensory and motor block,
Postoperative pain assessed at 1, 2, 4, 6, 12hr.
after operation using Visual Analogue Scale
(VAS), Sedation score assessed By Ramsay
sedation scale was assessed during the
operative time, Time of 1st analgesia request
and adverse effects were assessed.

2.2 Statistical Analysis

The sample size was calculated using Epi-Info
software statistical package created by world
health organization (WHO) and Centre of
Disease Control and prevention (CDC) version
2002.

The sample size was calculated at Number more
than 38 for each group based on the following
criteria:

95% confidence limit.
80% power of the study.

The expected primary outcome among the three
studied groups measured in this study ranges
between 60-90%. Statistical analysis was
analyzed by SPSS v20 (IBM©, Chicago, IL,
USA). Quantitative data were presented as mean
and standard deviation (SD) and were compared
by ANOVA (F) test. Non- parametric variables
(e.g. VAS) were demonstrated as median and
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interquartile range (IQR) and were analyzed
using Kruskal-Wallis test between three groups.
Qualitative data were conveyed as number and
percent and were compared by the Chi-square
(XZ) test when appropriate. A P value <0.05 was
considered statistically significant.

3. RESULTS

As regard demographic data (age, weight and
duration of surgery) among study group was
comparable [Table (1)].

As regards HR, there was significantly decrease
in group Il p value <0.01 with mean
+SD  (63.714.6,55.9+4.42,61.7+.64,67.3+4.71)
respectively & group Il p value <0.01 with
mean +SD (64.1.5+6.25,59.7+5.37,62.9+4.18,
65.6+3.39) respectively compared to group | at
15, 30 min, 1, 2 hr. with mean
+SD (76.545.6,75.5+£7.2,75+8.54,76.9+7.75)
respectively and significantly increase in group lll
p value <0.01 with mean *SD (85.716.65,
86.25+4.50,86.03+5.9) respectively and group | p
value <0.01 with mean SD (85.5316.72,
85.3044.66,85.23+5.27)respectively compared to
group Il with mean +SD (81.48+3.6,81.18+3.57,
81.4814 .44)respectively at 4,6,12 hr [Table 3].

As regards MAP, there was significantly
decrease in group Il p value <0.01 with mean
+SD (70.7+4.40,71.843.51,72.9+3.40,74.2+3.85)
respectively& group Il p value <0.01 with mean
+SD (69.6+4.07,72.6+5.00,73.8+4.81,73.914.65)
respectively compared to group | with mean +SD
(81.94£3.45,83.4+2.16,84.7+3.33,86.9+3.75)respe
ctively at 15, 30 min, 1, 2 hr. and significantly
increase in group Il with mean +SD (88.33+4.89,
88.9843.70,87.98+4.80)respectively p value
<0.01 and group | with mean +SD (88.83+4.38,
88.25+3.2,89.75+4.03)respectively p value <0.01
compared to group Il with mean £SD (82.5+3.46,
83.35+3.99,84.93+3.20)respectively at 4,6,12 hr
[Table (2)].

According the onset of sensory & motor block
was statistically significant earlier in group Il p
value <0.01 with mean +SD( 11.4 + 1.56, 14.67 +
1.17 respectively)compared to group | mean +SD
(20.01 + 1.67, 22.3 + 1.61 respectively)& lll
mean +SD (19.8 + 2442227 + 158
respectively) . As regard the duration of sensory
&motor block was statistically significant longer in
group Il p value <0.01 with mean +SD (687.12 £
33.78, 692.75 + 35.93) respectively compared to
group | mean 1SD (214.25 + 28.11, 205
20.18respectively) & Ill. mean +SD (222.25
29.97, 209.125 + 13.64respectively) [Fig. (1)].

H+ H



There was significant lower VAS in group Il
compared to group | & group Il at 2, 4, 6,12hr.

with p value <0.01 [Table (3)].
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Table 1. Demographic data of the studied patients

There was statistically significant increase RSS
in group Il & lll compared to group I. with p value
<0.01 [Table (4)].

Variable Group | Group Il Group Il P value
N =40 N =40 N =40
Age (y) Mean + SD 40.6 £ 10.42 39.6 + 10.79 41.2 £10.31 0.079
Range 21-59 20-57 23-58
Weight (Kg) Mean + SD 74.4 £ 10.01 73.1+£10.75 71.2+10.71 0.416
Range 55-93 53-92 52-90
Duration of surgery Mean + SD 123.5+10.34 123.8+10.85 122.2+10.74 0.795

(min)

Table 2. Comparison of mean arterial pressure (MAP) changes (mmHg) among the three

groups
Pre 15min 30 min 1hr. 2 hr. 4 hr. 6 hr. 12 hr.
Group | Mean 85.3 81.9 834 84.7 86.2 88.83 88.25 89.75
SD 6.74 3.45 2.16 3.33 3.15 4.38 3.18 4.03
Groupll Mean 844 70.7 71.8 72.9 74.2 82.90 83.35 84.93
SD 4.74 4.40 3.51 3.40 3.85 3.46 3.99 3.20
Group lll Mean 849 69.6 72.6 73.8 73.9 88.33 88.98 87.98
SD 6.55 4.07 5.00 4.81 4.65 4.89 3.70 4.80
P value 0.826 <0.01* <0.01* <0.01* <0.01* <0.01* <0.01* <0.01*
P1 0.538 <0.01* <0.01* <0.01* <0.01* <0.01* <0.01* <0.01*
P2 0.730 <0.01* <0.01* <0.01* 0.003* 0.607 0.381 0.056
P3 0.786 0.187 0.378 0.311 0.716 <0.01* <0.01* <0.01*

P value: p value for comparing between three group, ps1: p value for comparing between group | and group Il, p2:
p value for comparing between group | and group Ill, ps: p value for comparing between group Il and group Ill, *
statistically significant (p<0.05)

Table 3. Comparison of heart rate (HR) changes among the three groups

Pre 15min 30min 1 hr. 2 hr. 4 hr. 6 hr. 12 hr.
Groupl Mean 77.9 76.5 75.5 75 76.9 85.53 85.30 85.23
SD 6.82 5.62 7.21 8.54 7.75 6.72 4.66 5.27
Groupll Mean 79.7 64.1 59.7 62.9 65.6 81.48 81.18 81.48
SD 528 6.25 5.37 4.18 3.39 3.64 3.57 4.44
Group lll Mean 79.8 63.7 55.9 61.7 67.3 85.70 86.25 86.03
SD 598 4.688 4.43 5.64 4.71 6.65 4.50 59.14
P value 0.326 <0.01* <0.01* <0.01* <0.01* 0.02* <0.01* <0.01*
P1 0.198 <0.01* <0.01* <0.01* <0.01* 0.03* <0.01* 0.01*
P2 0.192 <0.01* <0.01* <0.01* <0.01* 0.895 0.328 0.485
P3 0.985 0.071 0.192 0.389 0.164 0.02* <0.01* <0.01*

P value: p value for comparing between three group, ps: p value for comparing between group | and group Il, p2:
p value for comparing between group | and group Ill, ps: p value for comparing between group Il and group Ill, *
statistically significant (p<0.05)
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Fig. 1. Comparison of duration and onset of sensory and motor block in minutes among the
three groups
Table 4. Comparison of visual analogue scale (VAS) among the three groups
1h 2h 4h 6h 12h
Group | Median 1 2 3 4 4
IQR 0-1 2-3 3-4 3-5 3-5
Group Il Median 0 1 1 1 2
IQR 0-1 0-1 0-1 1-2 1-2
Group Il Median 1 2 3 4 4
IQR 0-1 2-3 34 3-5 3-5
P value 0.265 <0.01* <0.01* <0.01* <0.01*
P1 0.472 <0.01* <0.01* <0.01* <0.01*
P2 0.106 0.291 0.296 0.057 0.101
P3 0.364 <0.01* <0.01* <0.01* <0.01*

P value: p value for comparing between three group, p+: p value for comparing between group | and group Il, p2:
p value for comparing between group | and group Ill, ps: p value for comparing between group Il and group Ill, *
statistically significant (p<0.05), IQR: interquatrtile range
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Table 5. Comparison of sedation score (RSS) among the three groups

T0 T1 T2 T3 T4 T5 T6
Group | Median 1 1 1 1 1 1 1
IQR 1-1 1-1 1-1 1-1 1-1 1-2 1-2
Group Il Median 1 2 2.5 3 2 2 1
IQR 1-1 2-3 2-3 2-3 2-3 2-2 1-2
Group Il Median 1 25 3 3 2 2 1
IQR 1-1 2-3 2-3 2-3 2-3 1-2 1-2
P value 1.000 <0.01* <0.01* <0.01* <0.01* <0.01* 0.593
P1 1.000 <0.01* <0.01* <0.01* <0.01* <0.01* 0.308
P2 1.000 <0.01* <0.01* <0.01* <0.01* <0.01* 0.559
P3 1.000 0.280 0.176 0.266 0.981 0.369 0.646

P value: p value for comparing between three group, p1: p value for comparing between group | and group Il, pa:
p value for comparing between group | and group Ill, ps: p value for comparing between group Il and group IIl, *
statistically significant (p<0.05), TO = baseline time at start of injection, T1 = time after 15 min, T2 = time after 30
min, T3 = time after 45 min, T4 = time after 60 min, T5 = time after 90 min, T6 = time by end of surgery, IQR:
interquartile range

1000

800

600

Min

400

200

Group | Group Il Group Il

HGroup| ®EGroupll Group Il

Fig. 2. Comparison of time for first request of analgesia among the three groups

Table 6. Adverse events among the three groups

Group | Group Il Group Il Chi-square P value
Horner's syndrome 0 0 0 _ _
Chest discomfort 0 0 0 _ _
Pneumothorax 0 0 0 _ _
Hypotension 0 1(3%) 3 (8%) 3.621 0.164
Bradycardia 0 1(3%) 4 (10%) 5.426 0.066

The first time of analgesic request was Regarding adverse events among comparable
statistically significant prolonged in duration in  groups was comparable as in group Il showed
group Il with p value <0.01 mean +SD (751.75 + hypotension in one patient and bradycardia in

50.16 min)compared to group lll, mean +SD one patient while in group Il there was
(232.125 + 30.06 min); & group |. mean hypotension in 3 patients and bradycardia in 4
+SD(240.75 + 22.29 min) [Fig. (2)]. patients. There was no significant difference
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among the three groups regarding adverse
events with p-value > 0.05 [Table (6)].

4. DISCUSSION

Dexmedetomidine is a new addition to the class
of alpha-2 agonist which has got numerous
beneficial effects when used through perineural
injection with supraclavicular BPB. It enhances
the effects of LA without increasing the incidence
of side effects. Usage of US intraoperatively is
becoming more common and much easier. The
use in these blocks improves the performance
rate and reduces the complications. Regional
BPB approaches gained popularity in integrative
pain control for surgical and therapeutic reasons.
[9]. Adjuvants are medications for peripheral
nerve blocks (PNBs) applied to the LA to improve
the onset and increase the duration of analgesia.
[10]. Dexmedetomidine is an a2 adrenoceptor
agonist highly special and selective, with a2: a1
selectivity binding ratio [11,12].

As regards to hemodynamic changes HR & MAP
was significantly decrease in MAP when
decreased more than 20% from the base line or
MAP less than 65 while bradycardia occurs when
HR less than 50 bpm between group Il and llI
comparison compared to group | at 15, 30 min, 1,
2 hr. and significantly increase in group | & group
Il compared to group Il at 4,6,12 hr.

Our results in agreement with, Schnabel et al.
[13]. evaluated the combination of perineural
dexmedetomidine to LA compared with LA sole
or LA with systemic administration of
dexmedetomidine, they showed intraoperative
decrease in HR &MAP in systemic and
perineural dexmedetomidine groups more than
controlled group. Also, Dai et al. [14], showed
decreased changes in the heart rate and mean
blood pressure. Moreover, Jung et al. [15],
showed decrease in HR &MAP in perineural
dexmedetomidine groups. Additionally, similar
finding was reported by Vorobeichik et al. [16],
found that dexmedetomidine increase incidence
of bradycardia and hypotension. Moreover,
Agarwal et al. [17], showed that HR &BP in
dexmedetomidine group were significantly
decrease than in control group.

In controversy to this study, He et al. [18],
showed no significant changes in HR and MAP.
However, the difference between this study and
our study that they had lower sample size (30
patients) and lower perineural dose 50 ug as
they used in their study.
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Our results showed that the onset of sensory and
motor block was statistically significant earlier in
group Il in comparison with group Il & I.

Our results in agreement with, Dai et al. [14],
showed shorten onset for both sensory and
motor blocks and increased duration of sensory
and motor blocks in dexmedetomidine groups.
Also, Chinnappa et al. [19], found that Perineural
dexmedetomidine prolong postoperative
analgesia, hastens the onset of sensory and
motor block. In addition, Vorobeichik et al. [16],
found that dexmedetomidine shorten onset for
both sensory and motor blocks with increased
duration of sensory and motor blocks in
perineural group. Also, Singh et al. [20], found
that dexmedetomidine decrease onset time for
sensory and motor block significantly and
increase duration of sensory and motor blocks.

In controversy to this study, He W-s et al. [18],
Consider that sensory and motor block starting
times between the 2 groups were not significantly
different. Also, Abdallah et al. [21], found both
perineural and intravenous dexmedetomidine
can effectively increase BPB analgesic duration
and no prolongation of motor block duration.
Additionally, Gandhi et al. [22], showed that
onset of both motor and sensory block in control
group is earlier than in dexmedetomidine
groupHowever, the difference between this study
and our study that they had blind technique as
they used in groups. But in agreement with our
results, the duration of sensory and motor block
was longer in dexmedetomidine group.

As regards to Visual analogue scale (VAS) our
result  showed that the VAS was
statistically significant lower with perineural
dexmedetomidine in group Il compared with
group I&lll after 4 hr. from the block. And no
statistically significant between group I&llI.

Our results In agreement with, He W-s et al. [18],
demonstrated that VAS decreased in
dexmedetomidine group. In addition, Jung et al.
[15], demonstrated that numeric pain rating scale
(NRS) was significantly increased in control

group.

As regards to sedation score (RSS) our results
showed that the RSS was statistically significant
high in group lI&lll in compare with group | and
no statistically significant between group [I&ll1.

In agreement with the present study, Agarwal et
al. [17], they showed that patients received
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perineural dexmedetomidine were adequately
sedated.

In controversy to this study, Jung et al. [15],
found that sedation score between the study
groups was comparable. Also, Kang et al. [23],
demonstrated that the sedation score between
groups were comparable.

As regards to duration of analgesia, our results
showed that duration of analgesia was
statistically significant increase in group Il in
compare with group I|&lll and no statistically
significance between group | & lII.

Our results In agreement with, He W-s et al. [18],
concluded duration of analgesia was increased in
group dexmedetomidine as compared with
control group. Moreover, Vorobeichik et al. [16],
demonstrated that dexmedetomidine prolong

analgesic duration. Dexmedetomidine also
reduced postoperative oral morphine
consumption. Also, Kang et al. [23],

demonstrated that IV dexmedetomidine at a dose
of 2.0 ug/kg significantly expand the duration of
BPB analgesia. In addition, Schnabel et al. [13],
showed that the duration of analgesia associated
with systemic or perineural dexmedetomidine
was comparable.

In addition, Swami et al. [24], concluded that
dexmedetomidine when added to local
anesthetic in supraclavicular BPB prolong the
duration of analgesia.

In agreement with the present study, Vorobeichik
et al. [16], demonstrated no adverse effects in
comparison between groups.

5. CONCLUSION

Perineural dexmedetomidine (1 pg/ kg) as an
adjuvant to bupivacaine is better than IV
dexmedetomidine (0.5 ug/ kg) and bupivacaine
alone in supraclavicular BPB due to longer
duration of sensory block, so improving
postoperative analgesia.
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