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ABSTRACT

Obijective: To compare the effect of adding two different doses of dexmedetomidine to
ropivacaine, on onset and duration of analgesia for supraclavicular brachial plexus block
in patients scheduled for upper limb orthopedic surgery.

Methodology: This prospective randomized double blind comparative study was
conducted at our institution. After ethical committee approval and informed patient
consents, 50 patients of ASA |, Il and aged 21-60 years, who were scheduled for elective
upper limb surgery and were enrolled in the study and randomly divided into two equal
groups. They received either 30 ml of 0.75% ropivacaine plus dexmedetomidine (1 pug/kg)
diluted with normal saline up to 5 ml (total volume = 35 ml) in Group 1 or 30 ml of 0.75%
ropivacaine plus dexmedetomidine (2 pg/kg) diluted with normal saline up to 5 ml (total
volume =35 ml)in Group 2. The onset and duration of sensory and motor block, duration
of analgesia, hemodynamic parameters, sedation score, VAS and side effects were
recorded.

Results: Onset time of sensory and motor block were earlier in Group 2 thanin Group 1 (p
< 0.001). Duration of sensory and motor block and duration of analgesia were longer in
Group 2 than in Group 1 (p < 0.001). There was no significant difference in the incidence
of hypotension and bradycardia between both the groups (p > 0.05). There was a
statistically significant reduction in number of rescue analgesic doses and total dose
consumption in 24 hours in Group 2 than in Group 1.

Quantitative data are represented as arithmetic mean and standard deviation and
analyzed using Student's t test or ANOVA as per need. Qualitative data are represented as
number (proportion or percentage) and analyzed using Chi square test. The levels of
significance and a-error were kept 95% and 5% respectively for all statistical analyses. P
values < 0.05 were considered significant.
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INTRODUCTION

Brachial plexus block is a widely employed regional
nerve block technique for upper limb surgeries as an
alternative to general anesthesia. Supraclavicular
brachial plexus block is ideal for operations involving
the arm and the forearm, from the lower humerus
down to the hand." Main advantages are no need of
controlled ventilation and less cardiovascular
disturbance, but with superior intraoperative pain
control, attenuation of the surgical stress response,
minimal systemic impairment, lower incidence of
postoperative nausea and vomiting, excellent
localized postoperative analgesia, a decreased hospital

discharge time and cost.”® Ropivacaine, a relatively
new long acting local anesthetic with fast onset, long
duration and minimal toxic profile. Bupivacaine, with
its wide and unpredictable latency of nerve block and
enhanced neuro and cardiovascular toxicity*® needed
replacement with a drug of better anesthetic and safety
profile. Various adjuvants have been used along with
local anesthetic agents to improve the characteristics
and surgical duration of supraclavicular block. Some
0-2 adrenoceptor agonists (clonidine and
dexmedetomidine) have been previously used
efficaciously and safely as an adjuvant to local
anesthetic agents in regional nerve blocks.”’

Dexmedetomidine has more sedative potential and
provides optimal intraoperative and postoperative
patient comfort. In our search we were unable to locate
any study with dexmedetomidine in two different
doses added to ropivacaine in supraclavicular block.
Our objective was to compare the clinical effect of two
different doses of dexmedetomidine (1 ug/kg and 2
pg/kg) as an adjuvant to ropivacaine 0.75% in
supraclavicular brachial plexus block in upper
extremity surgery and see its effect on block
characteristics and the duration of postoperative
analgesia.

METHODOLOGY

After Institutional Ethical Committee (IEC) approval,
this prospective, comparative study was conducted at
the department of anesthesiology and department of
orthopedic surgery from July 2014 to December 2015
at M.B. Hospital attached to RNT Medical College,
Udaipur (Rajasthan). After informed written consent
from patients, the study was conducted on 50 patients
of ASA Grade I and Il of either gender, aged 21 to 60
years, who underwent various elective orthopedic
surgeries on the upper limb e.g., open reduction of
fracture humerus with K wire fixation, plating or

screw, fracture of radius/ulnaand fracture of olecranon
etc. under supraclavicular brachial plexus block.

Following were excluded: patients on adrenoceptor
agonist or antagonist therapy, patients with
coagulopathy, those with known hypersensitivity to
ropivacaine / dexmedetomidine, history of significant
systemic disease, history of alcohol or drug abuse,
patchy or inadequate anesthesia requiring conversion
to general anesthesia or when additional opioid or
sedation was administered, pregnant or lactating
women, patient refusal and subsequent
pneumothorax.

Fifty patients were randomly divided using sealed
envelope techniques into two groups of 25 each. Group
1 (n=25) received 0.75% ropivacaine 30 ml plus
dexmedetomidine 1 pg/kg diluted with normal saline
up to5ml (total volume = 35ml)

Group 2 (n=25) received 0.75% ropivacaine 30 ml plus
dexmedetomidine 2 pg/kg body weight diluted with
normal saline up to 5 ml (total volume = 35ml)

The anesthetic solution was prepared by an
anesthesiologist who was not involved in the study
and the anesthesiologist who performed the block was
blinded to the treatment group.

On arrival to the operating room, the patients were
examined to confirm the findings of pre-anesthetic
checkup. An IV line was secured using a 20 G cannula
in the unaffected limb and intravenous fluid was
started at the rate of 10 ml/kg. Standard monitoring
was applied using multipara monitors for heart rate,
non-invasive blood pressure (NIBP), pulse oximetry
for peripheral oxygen saturation (SpO,)and
continuous ECG monitoring for recording
arrhythmias and ST segment. Baseline vitals were
recorded. Inj. midazolam 0.02 mg/kg was given five
minutes before supraclavicular block.

The patients were administered brachial plexus block
via supraclavicular route using the subclavian
perivascular approach in supine position with arm
adducted. Under aseptic precautions, the injection
site was identified to be 1 cm behind the midpoint of
clavicle (where the pulsation of the subclavian artery
was felt) and infiltrated with 1 ml of 2% lignocaine
subcutaneously. A nerve stimulator, INMED. Model
NSML-100° and 5 cm needle, were used to locate the
brachial plexus. The intensity of the stimulating
current, was initially set to deliver 1 mA, and was
gradually decreased to 0.5 mA after the appropriate
distal motor response (thumb abduction for radial
nerve, thumb adduction for ulnar nerve, thumb
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Box 1: Definitions

original research

Onset time for sensory block-

Time interval between the end of local anesthetic administration and
complete sensory block (score 2 for all nerves)

Duration of sensory block-

Time interval between the complete sensory block and complete resolution
of anesthesia on all the nerves (Grade 0)

Onset time for motor block- motor block (grade 2)

Time interval between total local anesthetic administration and complete

Duration of motor block-

Time interval from complete motor block to complete recovery of motor
function of hand and forearm (grade 0)

Duration of analgesia-

The time between end of drug administration in the brachial block and first
rescue analgesic dose administered.

opposition for median nerve and flexion of the elbow
for musculocutaneous nerve) was observed. The drug
was injected via a connecting line of 30 cm attached to
locator needle by another anesthesiologist assistant to
prevent needle movement. During injection of the
drug solution, negative aspiration was done after every
5 ml to avoid intravascular injection. Plexus block was
considered successful when all four nerve territories
(ulnar, radial, median and musculocutaneous) were
effectively blocked for both sensory and motor
components.

Sensory block was assessed using a 3-point scale’, [0=
normal sensation, 1= loss of sensation to pin prick
(analgesia), 2= loss of sensation of touch (anesthesia)]
forapin prick with 24 G hypodermic needle.

Definitions of onset times and duration of sensory and
motor blocks, as well as duration of analgesia are given
inBox 1.

Motor block was assessed using Modified Bromage
Scale (Grade 0= Normal motor function with full
extension and flexion of the elbow, wrist and fingers,
Grade 1= Decreased motor strength with ability to
move fingers only and Grade 2= Complete motor
block with inability to move the fingers.

Perioperative sedation was rated by using the 4 point
sedation score’ (0=awake, 1= drowsy, 2= sleeping but
arousable on verbal command, 3= sleeping and
arousable only on tactile stimulation).

Heart rate(HR), systolic blood pressure (SBP),
diastolic blood pressure (DBP), oxygen saturation
(SpO,) and sedation were recorded at 0, 5, 10, 15, 30,
45, 60, 90 and 120 min intraoperatively. Postoperative
vitals, SpO,, VAS score, sedation score were
monitored 2 hourly for the first 8 hours, then 4 hourly
till 24 hours. Postoperative intensity of pain was
measured using a 10 point Visual Analogue Scale
(VAS). If VAS was more than 3, inj tramadol 2 mg/kg
was administered as infusion as per routine protocol of
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our institute. All patients were observed for any
discomfort, nausea, vomiting, dryness of mouth, pain,
bradycardia/tachycardia, hypotension and
complications like pneumothorax, hematoma, local
anesthesia toxicity, post block neuropathy and
complications of block using nerve stimulator like
arterial puncture, intraneural injection and nerve
injury inthe intra- and postoperative periods.

Statistical Analysis: Sample size was calculated on
the basis of the study done by Kohli S et al [6]. The
data were entered and statistically analysed using MS
Excel, Epi Info 6 and SPSS. Quantitative data are
represented as arithmetic mean and standard
deviation and analysed using Student t test or
ANOVA as per need. Qualitative data are represented
as numbers (proportion or percentage) and analysed
using Chi square test. The levels of significance and a-
error were kept 95% and 5% respectively, for all
statistical analyses. P values < 0.05 were considered
significant.

RESULTS

Brachial plexus block was performed in 50 patients;
out of these two were excluded (one in Group 1 and
one in Group 2) due to incomplete block effect. A total
of 48 patients were included in the study. There was no
statistically significant difference between the
demographic data (age, sex, weight, duration of
surgery) and baseline vital signs (HR, SBRP, DBP, SpO,)
in both the groups (Table 1).

The onset of sensory and motor block was earlier and
duration of analgesia and sensory motor block was
longer in Group 2 as compared to Group 1 (statistically
highly significant, p < 0.001) (Table 2).

Postoperative distribution of patients according to
VAS > 3 shows that in Group 1 out of 24 patients, 14
(58.33%) patients required two doses, nine patients
(37.5%) required single dose and one patient (4.17%)
did not require any rescue analgesic. In Group 2, only
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Table 1: Demographlc data and baseline vitals (mean + SD)

Age (years) 39.42+ 1467 | 38.83+14.01

and crystalloid infusion. No other adverse
effect was observed in the study. There was
0.89 no significant fall in mean pulse rate and

Gender (M:F) 14:10 177

blood pressure in both groups

0.365 perioperatively and hemodynamic

Weight (kg) 59.75+8.02 | 59.92+7.51

0.941 parameters were comparable

Duration of surgery (min) 74.00 + 5.60 73.29 +5.53

erioperatively (Figures 1 & 2).
0.661 perioperatively (Figu )

Baseline PR (per min) 75.08 £ 6.75 79.00 £ 6.54

Sedation scores were higher and quality of

0.051 . L. .
operative conditions was better in Group 2

Baseline SBP (mm Hg) 12150+ 5.25 | 122.83+6.98

0.458 than in Group 1 and found statistically

Baseline DBP (mm Hg) 70.00 + 5.69 69.25 + 6.51

0673 non-significant (Figure 3).

98.91+0.71 98.62 +0.82

Baseline Sp0O2 (%)

0.198 DISCUSSION

Table 2: Onset and duration of sensory and motor blocks in two groups

Variables Group 1 Group 2

Onset of sensory block

(min) 3.88 +0.68

2.29+0.75

Results of this prospective randomized,
double blinded comparative study
demonstrate that adding 2 pg/kg
dexmedetomidine to 0.75% ropivacaine
hastened the onset of sensory and motor

P value

<0.001

Onset of motor block

(min) 7.38 £0.97

542+121

block and prolonged the duration of
postoperative analgesia in supraclavicular

<0.001

Duration of sensory block

(min) 733.96 = 29.00

952.50 + 29.15

brachial plexus block. Hemodynamic

<0.001 .
parameters remained stable throughout

Duration of motor block
(min)

797.29 £ 28.63  1004.17 + 37.41

the study period with both the doses but

<0.001 . .
higher dose caused more sedation.

Duration of analgesia
(min)

870.83 +£32.22|1070.62 + 43.84

With the use of dexmedetomidine as
adjuvant to ropivacaine causes faster onset

<0.001

Data given as means + SD (min)

Table 3: No. of patients requiring rescue analgesia within 24 hrs

Group 2

P value

of action of local anesthetics, rapid
establishment of both sensory and motor
blockade, prolonged duration of analgesia
into the postoperative period and stable

No. of patients 23 (95.83%)
1 (4.17%)

19 (79.17%)
5 (20.83%)
9 (37.5%) 18 (75%)

14 (58.33%) 1 (4.17%)

Total no. of doses 37 20

0.537
0.102
0.080
0.000
0.024

cardiovascular parameters makes these
agents very effective adjuvants in regional
anesthesia. Both of these drugs have been
widely used by several researchers for
brachial plexus block in various doses with
various local anesthetic agents.”” Both

0 dose

1 dose

2 doses

Data given as number (%)

one (4.17%) patient required two doses, 18 (75%)
patients required single dose and five (20.83%)
patients did not require any rescue analgesic in 24
hour period. Total rescue analgesic consumption was
significantly less in Group 2 (20 doses) as compared to
Group 1 (37 doses) (p=0.024) (Table 3).

Incidence of side effects were comparable (p > 0.05) in
both the groups. Three patients (12.50%) had
bradycardia in Group 1 and 5 patients (20.83%) in
Group 2. They were treated with inj. atropine 0.6 mg.
One patient (4.17%) had hypotension in Group 1 and 2
patients (8.33%) in Group 2. They were treated with
incremental doses of inj. mephentermine 6 mg bolus

drugs were found effective for this
purpose.

Our study showed that onset of sensory and
motor block was earlier in Group 2 than in Group 1.
This difference was statistically significant (p <
0.001). We were unable to locate any previous studies
comparing two different doses of dexmedetomidine
with 30 ml of 0.75% ropivacaine. In our study higher
dose of dexmedetomidine resulted in earlier onset of
sensory block, but the results of motor block were
comparable to other studies.”"

Duration of sensory and motor block were statistically
different between the two groups and duration was
more prolonged in Group 2 as compared to Group 1 (p
< 0.001). These results were comparable with other
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prolongs the duration of analgesia
significantly and also consumption
of rescue analgesic is reduced. These
results were comparable with other
studies.”"

=0—Group 1 (n=24)

"

== Group 2 (n=24)

In our study higher dose of
dexmedetomidine produced higher
sedation scores but patients were
arousable by gentle tactile
stimulation. Completely successful
block was achieved in 88% of
) patients in both the groups. These
Time results were comparable with other
studies.™"’

Periopearive
At 10 min
At 15 min
At 30 min
At 45 min
At 60 min
At 90 min

At 20 hrs

Perioperative mean pulse rate (bpm)
After block @ 0 min

Figure 1: Comparison of perioperative mean pulse rate in two groups
Results suggested that only slight

140 decrease in heart rate was observed
130 which reaffirms the established
120 effects of a-2 adrenoceptor in central
110 nervous system. They inhibit the
100 release of norepinephrine,
terminating the propagation of pain
signals and their post synaptic
activation, inhibition of
—o—Group 1 (n=24)  —@—Group 2 (n=24) sympathetic activity, thereby
decreasing HR and BP*
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Changes in mean PR and blood
Figure 2: Comparison of perioperative SBP in two groups pressure (SBP & DBP) were within
20% from baseline during first 24 hr
after block in both groups this shows
hemodynamic stability, with
maximum fall of mean PR 14% at 30
minin Group 1and 16.45% at 45 min
in Group 2. There was no significant
difference in incidence of
bradycardia and hypotension in
both groups (p > 0.05). These results
Time were consistent with various other

studies.”"

0 W

%

At2 hrs —

Mean
Diastolic BP
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At 10 min 9‘

Periopearive
At 15 min —F
At 45 min =
At 90 min
At4 hrs —
At 8 hrs —
At 12 hrs —
At 16 hrs —
At 20 hrs —
At 24 hrs —

After block @ 0 min —

Group-1 (n=24) == Group-2 (n=24)

Figure 3: Comparison of perioperative DBP in two groups
In our study we observed fall in

2.5 saturation in both groups but this
2 PN was easily managed by
1.5 administering oxygen via ventimask
$—Group1 ==Group? at 4-5 L/min and there was no

significant episodes of hypoxemia
like some earlier studies.”

S E L EEE No complicatiops related to.brachial
WAL RN 2N N S plexus block using nerve stimulator
OV YRR X .

A o o was observed in our study. Even
though we used higher dose of
ropivacaine, we did not find any

local anesthetic toxicity in any of the

Mean Sedation score

Figure 4: Distribution according to sedation score in two groups
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patients. In several studies, maximum dose of
ropivacaine up to 5 mg/kg was reported to be safe
without any toxic effect. Also Geiger and colleagues
reported safe use of 225 mg (0.75%) of ropivacaine to
produce satisfactory sensory and motor blockade with
stable hemodynamic profile and no sign of
cardiovascular or neural toxicity.

Keeping the results of our study in view, we
recommend that dexmedetomidine in a dose of 2
ug/kg can safely and effectively be used as an adjuvant
to brachial plexus block for upper limb surgeries.

CONCLUSION

Higher dose of dexmedetomidine (2 pg/kg) with 30 mi
of 0.75% ropivacaine in brachial plexus block resulted

in earlier onset, prolonged duration of sensorimotor
blockade and provided a longer pain free
postoperative period without significant
hemodynamic alterations, when compared to lower
dose of dexmedetomidine (1 pg/kg) with 30 ml of
0.75% ropivacaine.
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