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Abstract

In the present study, 100 patients of ASA Grade I and II between age group of 20-65 years of weight range
40-70 kg were included. These 100 patients were divided into 2 equal groups of 50 patients each according to
the drugs administered for brachial plexus block. Group A control group received 30 ml of Ropivacaine 0.5%
with 0.5 ml of normal saline and Group B patients received 30 ml Ropivacaine 0.5% with Dexmedetomidine
50 pgm 0.5 ml for brachial plexus block. Intravenous infusion line was set up and all patients were monitored
throughout intraoperative period and observed for changes in pulse rate, blood pressure, respiration and any
untoward effects.

It was observed that, the onset of motor and sensory block was significantly quicker in Group B (study
group) as compared to Group A (control group). The duration of motor blockade and sensory blockade was
significantly longer in Group B patients as compared to Group A patients. The quality of sensory blockade
was excellent in Group B patients and satisfactory in Group A patients. The duration of postoperative
analgesia was significantly more prolonged in Group B patients as compared to Group A patients. There were
no significant changes in mean pulse rate and mean arterial pressure at various time intervals in both groups
during intraoperative and postoperative period. There were no dreadful complications in any patients during
intraoperative and postoperative period in both groups.
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Introduction

Many times peripheral nerve blocks provide
ideal operative conditions and desired prolonged
postoperative analgesia without any significant
systemic side effects. These techniques offer an
excellent alternative for patients with compromised
hemodynamic status or where general anesthesia is
relatively at greater risk.

Most of the upper limb orthopaedic and plastic
reconstructive surgeries are being performed under
regional blocks. Brachial plexus block provide

adequate intraoperative anesthesia, prevents
untoward side effects of endotracheal anesthesia,
preserves mental functions and provides better
intraoperative profile, uneventful recovery and
effective postoperative analgesia.

Brachial plexus is wusually approached by
interscalene, supraclavicular, infraclavicular
and axillary routes. Supraclavicular approach
is associated with a rapid onset of action, easy
technique and higher success rate. The first
supraclavicular  brachial plexus block was
performed by Kulenkampff in 1920. Ultrasound
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guided brachial block is safest in

recent era.?>#533910

plexus

Lignocaine hydrochloride had been common
local anesthetic agent, now almost not in practice
due to its side effects of central neuraxial
complications. Bupivacaine hydrochloride being
most commonly accepted local anesthetic agent
for regional techniques of anesthesia Bupivacaine
has prolonged duration of action combined with its
high quality sensory block relative to motor block.
Some cardiac toxicity compelled for better choice of
local anesthetic agent. Levo Bupivacaine was also
tried in between for some years***'>*, Ropivacaine
hydrochloride is newer local anesthetic with longer
duration of action, with many similarities with
Bupivacaine, wider safety margin and with less
cardio-toxicity. #3240

Various adjuvants have been tried with local
anesthetic agents to potentiate the action, to prolong
the duration of action in view of reducing the side
effects of each other. Adrenaline, Neostigmine,
Ketamine, opioids, clonidine and new one
Dexmedetomidine **#1*?27 These are commonly
used adjuvants along with local anesthetic agents.

Dexmedetomidine, a pharmacologically active
dextroisomer of medetomide is a sedative a,
adreno-receptor agonist used as an adjuvant
during regional and local anesthesia techniques.
It has an a,and a, selectivity ratio which is eight
times more potent than clonidine.”'’ It has shorter
half life of 2-3 hours as compared to 12-14 hours of
clonidine". It has desired sedative action without
respiratory depression. It has potent analgesia
sparing effect, reducing the opioid requirement
perioperatively.1>20384211

The present study was undertaken to evaluate
the efficacy of Dexmedetomidine when given along
with Ropivacaine in supraclavicular brachial plexus
block in respect to onset of sensory and motor
block, duration of motor and sensory block, quality
of block, total duration of postoperative analgesia,
hemodynamic stability and intra and postoperative
complications.

Material and Methods

In the present study, 100 patients of either sex with
age range of 20-65 years, weighing 40-70 kg of
ASA grade I and II posted for upper limb surgeries
were selected. The patients with neuromuscular
disorders, coagulopathy, extremes of age,
pregnancy, etc were excluded from the study.
These 100 patients were divided into 2 equal groups
of 50 patients each. Group A patients received
Ropivacaine 0.5% 30 ml with 0.5 ml normal saline

and group B received Ropivacaine 0.5% 30 ml with
Dexmedetomidine 50 pgm in 0.5 ml for brachial
plexus block. All patients were preanesthetically
evaluated for fitness of anesthesia and necessary
investigations were carried out. After college ethical
committee approval, informed valid consent was
obtained from every patient.

After securing intravenous infusion line on
opposite side of block, all standard monitoring

devices were attached. Under all aseptic
precautions, after cleaning and draping,
supraclavicular brachial plexus block was

instituted and mixture of Ropivacaine was
infiltrated by fan like in supraclavicular region.
All the patients were monitored throughout the
procedure for development of any complications
related to technique of block or drugs administered.
Intraoperatively the changes in pulse arte blood
pressure, oxygen saturation were recorded at
regular interval intraoperatively as well up to
12-18 hours postoperatively.

In all patients, the onset motor block, onset of
sensory block, duration of motor and sensory
block, quality of sensory block, muscle relaxation,
total duration of surgery, duration of postoperative
analgesia, intraoperatively changes in mean pulse
rate, mean arterial pressure were monitored and
noted. All patients were observed for intraoperative
and postoperative complications. All observations
were statistically evaluated for its significance.

Observations

Out of 100 patients, there were about 75-76%
male patients and 24-25% female patients in both
groups. Mean age range was 35.88+10.74 years in
Group B and 35.7849.47 years in group a patients.
The weight range was 57.0£6.11 kg in Group B and
56.24+5.22 kg in Group B patients. These patients
were posted for various operative procedures as
shown in Table 1.

Table 1: Showing various operative procedures

Group A Group B
Diagnosis Number Percentage Number Percentage
# Both bones 23 46% 25 50%
# Galezzi 13 26% 14 28%
# Radius 8 16% 6 12%
# Ulna 4 8% 3 6%
P/O/C# 2 4% 2 4%
Radius
Total 50 100% 50 100%

There were maximum number of patients having
# both bones in both groups followed by # Galezzi,
# radius and # ulna.
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These patients were posted for following
operative procedures as shown in Table 2.

Table 2: Showing Operative Procedures

Operative procedures Group A Group B
C & IF with nailing 27 25
Implant Removal 2 2
ORIF plating 21 20
Total 50 50

Mean onset of sensory was assessed by pin
prick test at each minute after the completion of
block in dermal areas of median nerve, ulnar,
radial and musculo-cutaneous nerves. It was
assessed as 0 - normal sensation, 1 as loss of
sensation (analgesia) and 2s loss of touch sensation
(anesthesia). Mean onset of sensory block was
noted as shown in Table 3.

Table 3: Showing Mean Onset of Sensory Block

Group B Group A
16.47 £3.0 10.12 +£2.83
t =10.788, p <0.002 HS

Onset of Sensory
block in minutes

The mean onset of sensory block was 10.12+2.83
minutes in Group A patients and 16.42+3.0 minutes
in Group B patients. The onset of sensory block was
significantly quicker in Group B as compared to
Group A patients.

The mean onset of motor block was noted as the
time from administration of drug to time required
for complete motor block (Grade II) where motor
block was assessed as 0 - normal motor functions,
1 - ability to move only fingers and 2 - inability to
move elbow joint. It was as shown in Table 4.

Table 4: Showing Mean Onset of Motor Block

Group A Group B
23.22+254 17.14 +3.49
t=-9.962, p < 0.001 HS

Onset of Motor
block in minutes

The mean onset of motor block was
23.22+42.54  minutes in group A and
17.14£3.49 minutes in Group B patients. The mean
onset of motor block was significantly quicker in
Group B patients as compared to Group A patients.

Mean duration sensory block was noted as the
time from administration of drug to time required
to complete resolution of local anesthetic drug
action. It was as shown in Table 5.

Table 5: Showing Mean Duration of Sensory Block

Group A Group B
531.5 +37.45 700.8 +20.39
t =-28.077, p <0.001 HS

Mean Duration of
Sensory Block in minutes

Mean duration of sensory block was 700.8 +20.39
minutes in Group B patients as compared to 531.5 +
37.45 minutes in Group A patients. The duration of
sensory block was significantly longer in Group B
patients as compared to Group A patients.

Mean duration of motor block was assessed
as the time from administration of drug to time
required for complete recovery of motor function.
It was noted as shown in Table 6.

Table 6: Showing Mean Duration of Motor Block

Group A Group B
441.8 +40.04 612.1 +14.95
t=-28.178, p <0.001 HS

Mean Duration of
Motor Block in minutes

Mean duration of motor block was 441.8 + 40.04
minutes in group A and 612.1 + 14.95 minutes in
group B patients. The mean duration of motor
block was significantly more in group B patients as
compared to group A patients.

The mean duration of sensory block was
significantly more in both groups as compared
to mean duration of motor block. Thus in group
B there is prolonged duration of postoperative
analgesia than group B patients.

Mean duration of operative procedure was noted
as the time from surgical incision to time taken up
to skin closure, It was as shown in Table 7.

Table 7: Showing Mean Duration of Operative Procedure

Group A Group B
1058 +18.93  105.9+17.22
t=-0.228, p <0.05 NS

Mean Duration of Operative
procedure in minutes

Mean duration of operative procedure was
approximately identical in both groups and there
was no statistical significant difference.

The quality of supraclavicular plexus block
was assessed and noted in both groups. Quality
of block was assessed as 0 - complete failure, 1 -
unsatisfactory block and 2 - satisfactory block. It
was as shown in Table 8.

Table 8: Showing Quality of Block

Group A Group B
1.91+0.3 1.96 0.2
t=-28.178, p <0.001 HS

Quality of Block

The quality of block was satisfactory in both
groups and failure of block patients were not
included in the study. So the findings were not
statistically significant.

The adequacy of the block or postoperative
analgesia was assessed with visual analogue scale

IJAA / Volume 7 Number 4 / July - August 20200



926 Indian Journal of Anesthesia and Analgesia

(0-10) in both groups. 0 - No pain, 2 - annoying
(mild pain), 4 - uncomfortable (moderate pain),
6 - dreadful (severe pain), 8 - horrible (very severe
pain) and 10 - agonizing (not able to perform
surgery.

Table 9: Showing Visual analogue scale

Group A Group B
2.68 +0.47 2.7+0.46
t=-0.214, p <0.05 HS

Mean Duration of Motor
Block in minutes

Most of the patients were having either no pain
or very mild pain in both groups. The findings were
not statistically significant.

In all patients, mean pulse rate was monitored
and was noted as preoperative, every 5-10 minutes
up to 30 minutes, at 15, 30 ad 60 minutes intervals
intraoperatively and postoperatively for 6 hours.
Throughout intraoperative period, mean pulse rate
was almost stable in both groups at various time
intervals.

In both groups, mean arterial pressure at above
time intervals during intraoperative postoperative
period was noted. There was no statistically
significant difference in mean arterial pressure at
various time intervals intraoperatively as well as
postoperatively in both groups. Thus hemodynamic
stability was noted in both groups intraoperative
and postoperative period. Respiratory rate and
arterial oxygen saturation were maintained in both
group patients throughout intra and postoperative
period.

There werenoany intraoperative or postoperative
complications during administration of block or
drugs administered in any patients.

Discussion

Supraclavicular brachial plexus block is being
accepted regional anesthesia technique for upper
limb orthopaedic or general surgery operative
procedures in recent era.'*?'#43% For regional
anesthesia Lignocaine hydrochloride, Bupivacaine
hydrochloride,  levoBupivacaine and now
Ropivacaine are usually preferred. Lignocaine
hydrochloride being blamed for transient
neurotoxicity and bupivacaine having cardiotoxicity®
hence not in common practice. Ropivacaine with
less cardiovascular and neurotoxicity as compared
to Lignocaine and bupivacaine is being tried in
regional anesthesia techniques.”*!® Ropivacaine is
less potent than bupivacaine and levobupivacaine
at lower doses. Ropivacaine 0.75% has significantly
faster sensory and motor onset of action than 0.5%
bupivacaine ®'?%%2 In 0.5% concentration in dose

of 30 ml has less toxicity and efficient early sensory
and motor onset of action in various regional
blocks.>?

McGlade et al.'¥?, Casali et al.'®, Riazi et al.' have
tried Ropivacaine 0.5% for brachial plexus block in
their studies. As like these authors we have also
used 0.5% Ropivacaine for brachial plexus block.
For improved quality of block and prolonged
postoperative analgesia was obtained by adding
various pharmacological agents to local anesthetic
solutions noted by Damin B Murphy, Colin J L,
M C Cartery and Vincient W S (2000).2223463733
They emphasized the efficacy of adding analgesic
adjuvants as opioids, clonidine mneostigmine,
Tramadol to brachial plexus block. They noted
that analgesic benefits of opioids adjuvants remain
equivocal. Dexmedetomidine acts as a selective a,
adrenoreceptor agonist. There is increased ratio or
a, and a, activity of 1620:1 with Dexmedetomidine
as compared to 220:1 with clonidine. In dose of
1 ugm/kg it is equipotent and beneficial” Brummet
20212 showed that Dexmedetomidine prolonged the
duration of nerve block when added to Ropivacaine
in dose dependent manner. Obayhand et al. (2000)",
Marhofer et al. (2012)*, Rancourt et al. (2012)"
many other authors have used Dexmedetomidine
0.5-1 ugm/kg as adjuvant to local anesthetic agent
Bupivacaine, Levo Bupivacaine or Ropivacaine
in regional blocks. Many of these authors have
observed early onset of action (sensory and
motor) and prolonged duration of analgesia
and complete sensory and motor blocks in their
studies. As compared to these authors, we have
also noted significantly quicker onset of sensory
and motor blockade in Dexmedetomidine group as
compared to plane group in brachial plexus block.
Our observations coincide with Esmaoglu et al?,
Ohayag et al.", K Kaygusuz et al.'"’, A'S Ammare
et al.¥, Sandhya Agrewal*?, A P Singh', etc. There
were similar findings as quicker onset of sensory
and motor block.

In the present study, the duration of sensory
blockade was 700+20.39 minutes in study group
and 531.50+37.45 minutes in plane group. There
was stastically significant prolonged duration of
sensory block in study group as compared to control
or plane group. The duration of motor blockade
was also significantly longer in study group as
compared to control group. These observations
were similar to the observations of many above
authors in their respective studies. As like Rachana
Gandhi et al.’* we have noted prolonged duration
of sensory and motor blockade. It was on the basis
that larger fibers require higher concentration
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of local anesthetic agents than small fibers. The
minimum effective concentration of local anesthetic
required for large motor fibers was greater than
small sensory fibers.**>* So motor functions return
before pain perception and duration of motor
block was shorter than sensory block.*#% Tt is
particularly beneficial in lower extremity blocks for
day care surgery so that early ambulation and early
discharge of the patient from hospital.

There were minimum changes in hemodynamic
parameters as mean pulse rate, mean arterial
pressure at various time intervals intraoperatively
as well as postoperatively in both groups. Thus
Dexmedetomidine with local anesthetic is safe
adjuvant for hemodynamic stability during regional
anesthesia techniques. With higher concentration of
drugs, there may be decrease in heart rate and mean
arterial pressure which may be seen secondary
to systemic absorption of Dexmedetomidine.’!
Presynaptic activation of a, adreno-receptors
in central nervous system inhibits release of
norepinephrine, terminating prolongation of pain
signals and their postsynaptic activation. Para
Sympathetic activity reduces heart rate and blood
pressure. Transient hypertensive response may be
encountered with dose of 1-4 ngm/kg attributed
to initial stimulation of P, receptors in vascular
smooth muscles. Bradycardia is a reflex response to
transient response ad it persists subsequently due
to central sympathetic inhibition.***® Baroreceptor
reflex and heart rate response to presser agents is
well preserved with Dexmedetomidine, which is
responsible for hemodynamic stability.?!%

There was prolonged and satisfactory duration of
postoperative analgesia in both groups and it was
more study in study group as compared to control
group. The quality of sensory and motor blockade
was comparable in both groups and these were in
accordance with above many authors. There were
no dreadful intraoperative as well as postoperative
complications related to the drugs or technique of
anesthesia in both groups.

Summary

In the present study, 100 patients of ASA grade 1
and II between age group of 20-65 years of weight
range 40-70 kg were included. All patients were
preanesthetically evaluated and investigated for
fitness of anesthesia. These 100 patients were
divided into 2 equal groups of 50 patients each
according to the drugs administered for brachial
plexus block. Group A control group received
30 ml of Ropivacaine 0.5% with 0.5 ml of normal
saline and group B patients received 30 ml

Ropivacaine 0.5% with Dexmedetomidine 50 pgm
0.5 ml for brachial plexus block. Under all aseptic
precautions supraclavicular brachial block by
infiltrating the drug was administered according to
group allocated. All emergency drugs and trolley
was kept ready. Intravenous infusion line was set
up and all patients were monitored throughout
intraoperative period and observed for changes
in pulse rate, blood pressure, respiration and any
untoward effects.

After the completion of block, onset of sensory
and motor block, duration of sensory and motor
block, duration of surgery, quality of sensory
block, and total duration of analgesia was noted
in all patients of both groups. Intraoperative
and postoperative complications related to the
technique of anesthesia and drugs were observed
in both groups.

It was observed that, the onset of motor and
sensory block was significantly quicker in group
B (study group) as compared to group A (control
group). The duration of motor blockade and
sensory blockade was significantly longer in group
B patients as compared to group A patients. The
quality of sensory blockade was excellent in group
B patients and satisfactory in group A patients.
The duration of postoperative analgesia was
significantly more prolonged in group B patients
as compared to group A patients. There were no
significant changes in mean pulse rate and mean
arterial pressure at various time intervals in both
groups during intraoperative and postoperative
period. There were no dreadful complications inany
patients during intraoperative and postoperative
period in both groups.

Conclusions

Supraclavicular brachial plexus block is accepted
techniqueofanesthesiaforupperlimborthopaedicor
general surgery operative procedures. Ropivacaine
hydrochloride 0.5% in dose of 25-30 ml is better
alternative for brachial plexus block as replacement
for 0.5% Bupivacaine hydrochloride. Addition
of adjuvants Dexmedetomidine (50-100 pgm)
along with Ropivacaine for brachial plexus block
improves the quality of block and significantly
prolongs the duration of postoperative analgesia.
Ropivacaine 0.5% with Dexmedetomidine 50 pgm
provides early onset of sensory and motor
block, better quality of sensory block, prolonged
duration of intraoperative duration of motor and
sensory blockade and also prolongs the duration
of postoperative analgesia without significant
changes in hemodynamic parameters. There are
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less chances of intraoperative and postoperative
dreadful complications.

Hence addition of Dexmedetomidine with local
anesthetic agent satisfies all the requirements of
regional block particularly brachial plexus block in
indicated patients. It can be safely administered in
regular practice of anesthesia.
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