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Abstract

Objective: In this study, we aimed to investigate the effects of adding dexmedetomidine to 0.75% Ropivacaine for an axillary
brachial plexus block with respect to onset and duration of sensory and motor block and duration of analgesia.

Methods: 60 patients of American Society of Anesthesiologists physical status I/1l scheduled to undergo forearm and hand
surgery, in which an axillary block was used, were randomly divided into 2(30 each) groups:

Group R patients - 25 ml Ropivacaine 0.75% plus 1 ml of normal saline.

Group D patients -25 ml Ropivacaine 0.75% and 1 mL dexmedetomidine (50 pg).

Demographic data, mean arterial pressure, heart rate , peripheral oxygen saturation, sensory and motor block onset times and
block durations, time to first analgesic use, total analgesic need, postoperative visual analogue scale data, and side effects were
recorded for each patient.

Results: Sensory block onset time was shorter in group D (P <0.05). Sensory block duration and time to first analgesic use
were significantly longer in group D (P < 0.05). No statistically significant changes in intraoperative MAP and HR, spo2
among two groups. Bradycardia, hypotension, hypoxemia, nausea, vomiting, and any other side effects were not seen in any
patients.

Conclusions: It was concluded in our study that adding dexmedetomidine to axillary brachial plexus block shortens sensory
block onset time, increases the sensory block duration and time to first analgesic use, and decreases total analgesic use with no

side effects.
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1. Introduction

An effective Pain management in postoperative
period may improve patient satisfaction, contribute to lower
postoperative morbidity, a faster recovery & rehabilitation,
and decrease the cost of treatment as a whole.

Most of the 20th century saw the development of
chemical compounds with improved safety profile.
Conduction block with Ropivacaine [1] in low doses displays
greater sensory and motor separation and a lower incidence of
serious adverse effects make it the preferred drug in its class
for peripheral nerve blockade. Adjuvants with ropivacaine
are being used to improve the quality of block, to achieve a
better intraoperative  hemodynamics and to increase the
duration of postoperative analgesia with minimal side effects.
Various adjuvants have been used to improve the efficacy of
nerve blocks including antagonist of NMDA receptor
(ketamine, magnesium), GABA agonist (midazolam),
adrenergic agonist [2] (clonidine, adrenaline [3]), COX2
inhibitors (keterolac), tramadol [4] etc. Alpha 2 adrenergic

IJBR (2016) 7 (04)

agonists [5] used as adjuvants for peripheral nerve blockade
produces better analgesic effects with minimum complication.
Dexmedetomidine is a highly selective alpha2 adrenergic
agonist with eight time greater affinity for alpha-2 than
clonidine which is also an alpha adrenergic agonist [6].
Animal studies have shown that dexmedetomidine enhances
onset of sensory and motor blockade along with increased
duration of analgesia [7-9]

With the knowledge of pharmacological properties
and drug interactions we designed a double blinded
prospective randomized controlled study to study the effect of
0.75% ropivacaine alone and 0.75% ropivacaine with
dexmedetomidine [5-7] in axillary brachial plexus block
using nerve locator. Our aim is to compare the onset and
duration of sensory and motor block and side effects.

1.1 Aim and objectives of the study

The aim of the study is to compare the efficacy of

0.75% ropivacaine and combination of 0.75% ropivacaine
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and dexmedetomidine (50 ug) in axillary brachial plexus
block for forearm and hand surgeries.

The objectives of the current study is to compare the
efficacy of 0.75% ropivacaine along with combination of
0.75% ropivacaine and dexmedetomidine (50 pg) in axillary
brachial plexus block with respect to

Onset of sensory block

Onset of motor block

Duration of sensory block

Duration of motor block

Rescue analgesia

2. Materials and Method

After obtaining ethical committee approval, this
prospective randomized study was carried out.
2.1. Study design: A Prospective randomized double-blinded
study.
2.2. Sample size: 60 patients were selected and allocated in
two groups randomly.
2.3. Study period- one year
2.4. Inclusion Criteria:

ASAPST&TI

Age 18 to 60 for forearm and hand surgeries

Weight more than 60 kgs

Both sexes
2.5. Exclusion Criteria:

Patient Refusal

Patient with history of bleeding disorders

Patients on anticoagulation therapy

Patients with documented neuromuscular disorders

Patient with known allergy to local anesthetic drugs

Psychiatric illness
2.6 Preop preparation

Patients who satisfy the inclusion criteria were
selected. Informed consent obtained from all the patients.
Preoperative evaluation including detailed history, clinical
evaluation, investigations and airway assessment were done.
Visual Analogue Scale (VAS) was explained in detail to the
patients in the preoperative period.
2.7 Premedication

All patients premedicated with inj glycopyrolate 0.2
mg IV 10 min before surgery. Patients also received
midazolam 0.1 mg/kg before the procedure.
2.8. Monitoring

Continuous ECG, intermittent noninvasive blood
pressure monitoring, Spo2 monitoring done.
2.9. Methodology

After preop evaluation, written informed consent,
and premedication patient shifted inside the theatre.
Intravenous access was done using 18 G 1.V catheters and IV
infusion was started. Preoperative heart rate, Spo2, blood
pressure was obtained.

Patients were randomly assigned to one of the two
groups using a “slips of paper in box” technique:
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Group R-Receives 25 ml volume of 0.75%
ropivacaine and 1 ml normal saline.

Group D - Receives 25 ml volume of 0.75%
ropivacaine and 1 ml (50 pug) of dexmedetomidine.

Patients in both groups are placed in supine position
with upper limb to be blocked kept with the arm abducted to
90° and the elbow flexed. Axillary block performed using
nerve stimulator guidance in both groups

The following parameters were observed following
the block.

2.10. Hemodynamic parameters

Pulse rate, non-invasive blood pressure, oxygen
saturation are monitored. Mean arterial blood pressure and
pulse rate, will be recorded before application of the block as
well as immediately after block & 5 min intervals until 30
min & with 30 min intervals thereafter, until the end of the
operation.O2 saturation will be monitored throughout the
intraoperative and postoperative period .Any drop in blood
pressure more than 20% from the baseline signifies
hypotension and managed with inj. ephedrine 6 mg. Any
decrease in pulse rate of less than 60 beats /min managed with
inj. atropine
2.10.1. Sensory block

Sensory block tested with a 22-gauge hypodermic
needle by using the pinprick test and compared with the same
stimulation in the contra lateral hand. Sensory block tested
every 1 min.

Time to Onset of Sensory Block (minute) is defined
as the time between the end of last injection and the total
abolition of the pinprick response, and complete paralysis in
all sensation over hand and forearm
2.10.2. Motor block

Motor block accessed according to modified
bromage scale [10] for upper extremity
0-able to raise the extended arm to 90 ° for full 2 seconds;
1-able to flex the elbow and move the fingers but unable to
rise the extended arm;
2-unable to flex the elbow but able to move the fingers.

3- unable to move arm, elbow or fingers.
Assessed at 1 minute interval until complete motor blockade
occurred.

Time taken from the injection of drug to
development of complete motor block (bromage score 3)
2.10.3. Duration of sensorial block (minute)

Time interval between withdrawal of the needle and
reappearance of paresthesia in the 4 nerve distribution areas.
2.10.4. Duration of motor block (minute): defined as the
time interval between the onset of motor block till the
complete regression of motor block.

2.10.5. First analgesic requirement time (minute): Rescue
analgesia is defined as the time interval between block
placement and patient’s first analgesic request.

Www.ssiournals.com



Arun Sundaram et al / Efficacy of dexmedetomidine as adjuvant with ropivacaine in axillary block

Postoperatively, pain scores were recorded by using
visual analogue score between 0 to 10(0-no pain, 10= most
severe pain)

Rescue analgesia given at VAS score of 4 or above

Fig 1: visual analogue score.
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During the intraoperative period and postoperative
period patients monitored for side effects like hypotension,
bradycardia, hypoxia, nausea, vomiting.

2.10.6. Statistical analysis

Data were analyzed using SPSS16.0V, software.
Two sided independent “students t tests” to analyze
continuous data and chi square test for categorical data were
used. P<0.05 was considered as statistically significant.

3. Observation and results
The age, sex distribution, body weights, ASA status
in the two groups were found to be comparable [Table 1].
Table 1: Comparison of demographic data between the
two study groups
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The duration of sensory as well as motor block was
significantly prolonged in group D compared to group R. The
duration of sensory block was maximum in group D
597.33+10.807 (min). 50+121.98 min) and 419.6+9.665
(minutes) in Group R.

The duration of motor block was 360.00+8.3
(minutes) in group D), and 357.67+9.71 (minutes) in group R.
Duration of motor block was found to be not statistically
significant.

The duration of analgesia was significantly
prolonged in group D (774.67 = 10.743 (min)) when
compared with group R (607.33 + 13.62in).

Table 3: Hemodynamic variables

Group R Group D P value
Age 36.2+12.881 37+12.268 0.390
Weight 67.5+2596 | 68.57+1.9950 0.08
ASA I/ 19/11 17/13 0.596
Sex(M/F) 25/5 25/5 0.09
The results are expressed as Mean +SD

The sensory and motor block onset was significantly
quicker in group D than in group R. The mean sensory block
onset time was 9.97+0.92 min in group D as compared
t012.7+1.343 min in group R. The mean motor block onset
time was 13.2+0.92 min in group D when compared to
15.6+1.589 min in group R.

Table 2: Block characteristics

Group R Group D P value
Sensory 12.7+£1.343 9.97+0.928 0.001
block onset (min) (min) '
Motor 15.6+1.589 13.2+0.925 0.034
block onset (min) (min) '
Sensory
block 419&1;25665 597.:23;#;).807 0.0028
duration
mgg‘;‘r 357.67+9.71 |  360.0048.3 0.3
duration (min) (min)
Rescue 607.33 £13.62 774.67 + 0.001
analgesia (min) 10.743 (min) '
The results are expressed as Mean +SD (p-value<0.05,
was considered statistically significant)
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Parameters Group R Group D P value
Intraoperative spo2 99+ 0.0046 99+0.0026 0.9602
Postoperative spo2 100+0.001 99+0.00111 )
Pulse rate 81.87+1.737 | 81.43+£1.775 0.343
Mean arterial blood
pressure 105.3+2.748 | 105.07+2.703 0.962

There was no statistical significance between two
groups in respect to Saturation, and hemodynamic variables
both during intraoperative and postoperative period (P>0.05)
Bradycardia, hypotension, hypoxemia, nausea, vomiting, and
any other side effects were not seen in any patients.

4. Discussion

Adjuvants are used along with local anesthesia to
improve the quality of block .An ideal adjuvant should
provide a longer duration of analgesia and better
hemodynamic stability. Alpha 2 agonists show promising
results with local anesthetics in increasing the block duration
and quality.

Brummett et al [8] states dexmedetomidine added
to ropivacaine increased the duration of sciatic nerve
blockade in rats, most likely due to the blockade of
hyperpolarization-activated cation current (i.e., a direct effect
on the peripheral nerve activity

Abdallah et al [11] showed that perineural
dexmedetomidine as a local anesthetic adjuvants can prolong
the duration of analgesia when compared to local anesthesia
alone.

In our study 50 pg(1 ml) of dexmedetomidine was
added to 25 ml of 0.75% ropivacaine or 25ml of 0.75%
ropivacaine 1 ml of normal saline added. The efficacy of
dexmedetomidine as an adjuvant in axillary brachial plexus
block was studied in 30 patients in each group who underwent
elective forearm and hand surgeries.
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Fig 2: Onset on sensory block
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The study had shown that addition of

dexmedetomidine with ropivacaine in group D reduced the
onset time for sensory block (fig 2) when compared to
ropivacaine with normal saline in group R. In the group R the
onset of sensory block was only 12.7+1.343 compared to
group D which was shorter 9.97+£0.928. This result was
concurrent with the Feroz Ahmad Dar et al [12] where they
concluded Sensory and motor block onset times were shorter
in group RD (11.3+2.61) minutes than in group R
(13.12+2.30) minutes. This also correlated with study of Lin
et al [13] where they concluded that the addition of
dexmedetomidine to ropivacaine shortened the sensory block
onset time compared with the ropivacaine group (95%
confidence interval [CI] 4.1845.26; p < 0.05).

Fig 3: Onset of motor block
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The study had shown that addition of
dexmedetomidine in group D reduced the onset time for
motor block when compared to 0.75% ropivacaine with
normal saline in group R (fig 2) .In the group R the onset of
motor block was only 15.6+1.589 compared to group D
which was shorter 13.240.925. (Fig 3) This result was
correlated with following studies:

Marhofer et al [14] observed that motor onset time was
significantly faster in Group Rp (dexmedetomidine20 pg+
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0.75% ropivacaine ) when compared with the other study
groups [mean (SD)] [21 (15) vs 43 (25) min in Group RsD
and 47 (36) min in Group R.

Kaygusuz et al [15] observed that motor block onset
time, in the levobupivacaine alone group is 15.75 (4.06)
minutes and dexmedetomidine and levobupivacaine group is
14.25 (3.92) minutes. P (<0.05). They found a shorter onset
time with dexmedetomidine concurrent with our study.

Fig 4: Sensory block duration
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Our study shown that addition dexmedetomidine in
group D prolongs the duration of sensory block when
compared to 25 ml of ropivacaine 0.75% with normal saline
in group R (fig 4). In group R the duration of sensory block
was 419.6+9.665 minutes compared to group D which was
597.33+10.807 minutes. P (<0.05).

This result was concurrent with Rancourt et al [16]
Compared the addition of dexmedetomidine with ropivacaine
(RD) and ropivacaine alone (R) for tibial nerve block, they
found that sensory block lasted longer in group RD than in
group R (21.5 VS 16.2 hrs).

Fig 5: Motor block duration
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Our study had shown that addition of
dexmedetomidine in group D prolongs the duration of motor
block when compared to 25 ml of ropivacaine 0.75% with
normal saline in group R but not in significant way (Fig 5). In
group R the duration of motor block was 357.67+9.71
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minutes compared to group D 360+8.3 minutes even though
various studies describes an significant increase in motor
block duration our study shows an insignificant increase in
motor duration in dexmedetomidine group (RD) when
compared to ropivacaine alone group(R).

Fig 6: Analgesic duration
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Our study shown that addition of dexmedetomidine
in group D prolongs the duration of analgesia and prolong the
patients first analgesic request, 774.67 %10.743 minutes,
when compared to 25 ml of ropivacaine 0.75% with normal
saline in group R 607.33+13.629. (Fig 6)

The mechanism of action of ay-adrenoceptor
agonists in peripheral nerve blocks is not understood fully.
The most probable mechanisms include vasoconstriction,
central analgesia, and anti-inflammatory effects [17-19]

Yoshitomi et al., [20] demonstrated that
dexmedetomidine as well as clonidine enhanced the local
anesthetic action of a-2A
adrenoceptors.

Masuki et al, [21] suggested that dexmedetomidine
induces vasoconstriction via a2 adrenoceptors in the human
forearm possibly also causing vasoconstriction around the site
of injection, delaying the absorption of local anesthetic and
hence prolonging its effect.

The heart rate, mean arterial pressure, remained
stable both during intraoperative and postoperative period.
The blood pressure never decreased below 20% of baseline
values. No significant hypotension and bradycardia were
observed in the study.

lignocaine via peripheral

5. Summary and Conclusion

This study was done to evaluate the onset of sensory
and motor blockade, duration of sensory and motor blockade,
duration of analgesia and time for rescue analgesia and side
effects of 50 pg of dexmedetomidine with 25 ml of 0.75%
ropivacaine (Group D ) vs 25 ml of 0.75% ropivacaine
(Group R) given by axillary brachial plexus block. Thus the
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additions of dexmedetomidine to ropivacaine improve the
block quality, duration and provide better intraoperative
conditions and better postoperative analgesia.

To conclude 50ug of dexmedetomidine seems to be
a better adjuvant to 0.75% ropivacaine in axillary brachial
plexus block in increasing the duration of analgesia,
shortening the onset time of sensory and motor blockade and
prolonging the duration of sensory blockade without side
effects.

Limitations

Non availability of ultrasound at our center hindered
usage of decreased dosages of local anesthetics. In our study
to give us a better insight of its efficacy, safety profile, and
cost effectiveness; its use needs to be explored in a larger
study population and in different nerve blocks. The limitation
of present study was small sample size and ropivacaine or
dexmedetomidine was not used as per body weight in kg.
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