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Abstract :

Background: Demonstration of alpha [ adrenoreceptors in the peripheral nervous system has made to study
the effects of various alpha adrenergic drugs with local anesthetics in peripheral nerve blocks. This study is
designed to compare the efficacy of clonidine and epinephrine when added to bupivacaine in brachial plexus
block. Methods: Forty ASA 1 and 2 patients undergoing upper limb surgeries under supraclavicular brachial
plexus block were divided into two groups in a randomized double blinded fashion. Group BA received 5
mcg/ml of adrenaline and group BC recieved mcg/ kg of clonidine along with 30 ml of 0.375% bupivacaine.
Onset of sensory and motor blockade, duration of analgesia, hemodynamic stability were studied in both the
groups. Results: Onset of sensory and motor blockade were 6.25+1.33 minutes and 3.80+0.834 minutes
respectively in group BA and 5.85+1.26 minutes and 3.55+1.05 minutes respectively in group BC which were
not statistically significant between the two groups. Duration of analgesia was 7.12+0.63 hours in group BA
and 12.69+1.28 hours in group BC which was statistically significant (p value 0.001). There were no
significant difference in the hemodynamic parameters between the two groups. Conclusion: Addition of
clonidine to bupivacaine in supraclavicular brachial plexus block provides a significant advantage over
epinephrine to bupivacaine in terms of postoperative analgesia without any significant side effects.
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I.  Introduction

Brachial plexus' block was first performed by William Stewart Halsted in 1889.He directly exposed the
brachial plexus in the neck to perform the block and used cocaine. Hirschel first described the percutaneous
approach to the brachial plexus. Kulenkampff first described the classical supraclavicular approach to the
brachial plexus. Peripheral nerve blocks provide ideal operating conditions when used optimally. They are said
to cause least interference with the vital physiological functions of the body and reduced stress response
avoiding polypharmacy with an alert awake and co-operative patient when compared to other conventional
techniques. Adequately administered regional anesthesia not only provide excellent intraoperative pain relief but
also good postoperative analgesia. The demonstration of alpha [] adrenoreceptors in the peripheral nervous
system has prompted many investigations on the effects of using various [ adrenergic drugs in combination
with local anesthetics in peripheral nerve blocks to prolong post operative analgesia. This study is designed to
compare the efficacy of clonidine and epinephrine for prolongation of post operative analgesia when added to
bupivacaine in brachial plexus block.

II.  Methods

After institutional ethical committee approval and written informed consent, a double-blinded
randomized prospective clinical study was carried out on 40 American Society of Anesthesiology (ASA) Grade
I and II patients of both sex, aged 18-65 years, undergoing various surgeries on the upper limb under
supraclavicular brachial plexus block. The study was conducted in two groups of 30 patients each. The patients
were randomly assigned using "slips in a box technique" to one of the following groups:

BA — 30 ml of 0.375% bupivacaine with 5 mcg/ml of epinephrine

BC - 30 ml of 0.375% bupivacaine with 1 mcg/kg of clonidine

Patients on adrenoreceptor agonist or antagonist therapy, with known hypersensitivity to local
anaesthetic drugs, local infection, coagulation disorders, uncontrolled diabetes mellitus, pregnant and lactating
women and pre-existing peripheral neuropathy, were excluded from the study.

On arrival of the patient in the operating room baseline heart rate, ECG, blood pressure and oxygen
saturation were recorded. An intravenous access was obtained in the unaffected limb.

All patients received brachial plexus block through the supraclavicular approach by subclavian
perivascular technique” by an experienced anesthesiologist different from the one assessing the patient intra- and
post-operatively. Both were blinded to the groups.
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Brachial plexus was localized by using a nerve stimulator (plexygon — vygon, france ) connected to a 22 G,
50-mm-long insulated stimulating needle (Stimuplex, Braun, Germany). The end point was a motor response
with an output lower than 0.5 mA in the median nerve region.

Under strict aseptic precautions , after local infiltration of 1ml of 2% lignocaine in the interscalene
groove, 30 ml of a solution containing local anaesthetic combined with adrenaline or clonidine as
mentioned above was injected. Patients were assessed for the onset of sensory and motor blockade every
minute, immediately after the administration of the drug. The intra- and post-operative assessment was done by
an anesthesiologist who was unaware of the drug used.

Vital signs monitoring : heart rate , non invasive blood pressure, oxygen saturation and sedation score
were measured every minute for the first 5 minutes and every 5 minutes thereafter till the end of the surgery.
For statistical purpose, they were documented at 0,1,2,5,10,15,30 minutes thereafter. Sedation is assessed using
Ramsay sedation score (6 points)

Sensory blockade was assessed by temperature sensation using ether soaked cotton in the skin
dermatomes C4-T2.

Onset of motor blockade was assessed by loss of shoulder abduction. Only patients with complete
motor block were included in the study.

Failure of the block to be established even after 20 minutes was taken as block failure. Failure was
managed with local anesthetics or general anesthesia as appropriate. Those patients are excluded from the study.

Duration of sensory blockade ( time elapsed between the injection of drug and appearance of pain in
the surgical site) was assessed postoperatively using VAS score every 30 minutes for the first six hours and
every 2 hours till 24 hours. VAS scale (0-10), where 0 represents no pain and 10 represents worst pain. Inj.
Pentazocine 30 mg intramuscularly was given as a rescue analgesic when the pain score was more than 4.

Post operatively heart rate, non invasive blood pressure, oxygen saturation, and sedation scores are
recorded at 0, 30 minutes, 1,2,4,6,12 and 24 hours.

Local anesthetic toxic reactions with manifestations like circumoral numbness, tinnitus, twitching,
convulsions, etc., were looked for and appropriate measures were taken. Complications associated to technique
like intravascular injections, intrathecal injections, hematoma and pneumothorax were looked for
intraoperatively and postoperatively and appropriate measures were taken.

III.  Statistical analysis
All the data were subjected to statistical analysis. The parameters of age and sex were analysed using
Chi- square test. Onset time for sensory and motor blockade , duration of surgery and duration of sensory
blockade were analysed with LEVENE’s test and t- test and the statistical significance estimated. A p value less
than 0.05 was considered statistically significant.

IV.  Results:
40 patients posted for upper limb surgeries fulfilling the inclusion criteria were randomly assigned in
one of the two groups.
Both groups were comparable in terms of age, sex and weight ( table:1)

TABLE:1 (Patient characteristics)

Parameters Group BA Group BC P value
Age (years) 32.50+12.89 32.05+11.26 0.541
Weight (Kg) 60.90+7.84 64.30+8.29 0.191

Sex (M/F) 16/4 18/2 0.376

Both groups were comparable in terms of type of surgeries also.(table:2)

TABLE:2 (Type of surgical procedure)
Surgery Group BA Group BC
ORIF 12 9
Post traumatic deformity correction 4 2
External fixation 1 4
Radial head excision 1 2
Sequestrectomy 1 1
Implant exit 1 1
Tension band wiring 0 1
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Onset of sensory and motor blockade in the two groups were comparable and there were no statistically
significant differenece among the two groups: (table:3)

TABLE : 3 (onset of sensory and motor block)

Parameters Group BA Group BC P value
Onset of sensory blockade 6.25+1.33 5.85+1.27 0.337
Onset of motor blockade 3.80+0.834 3.55+1.05 0.410

Duration of sensory blockade (fig.1) was longer in group BC(12.69 + 1.28 ) compared to group BA
(7.124 0.63 hrs) and the difference was statistically significant ( p value 0.001 )

group BC
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Figure : 1 ( Duration of sensory blockade )

There was no significant difference in the vital signs like heart rate(fig.2&3), systolic and diastolic
blood pressure(fig.4&5) and oxygen saturation from baseline throughout the surgery and post operative period
of 24 hours in the two groups.
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Figure :2 (intraoperative pulse trend)
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Figure : 3 (postoperative pulse trend)
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Figure : 4 (intraoperative systolic and diastolic BP trend )
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Figure : 5 (postoperative systolic and diastolic BP trend )

None of the patients in the two groups developed any of the side effects like bradycardia, hypotension,
sedation, dry mouth, dizziness, arrhythmias, and local anesthetic toxicity.

V.  Discussion:

Supraclavicular blocks are performed at the level of trunks where the nerves of brachial plexus are
tightly packed in a very small surface area, causing the blockade to be rapid in onset, dense and with a high
success rate.

In this study 30 ml of 0.375% bupivacaine is used. This was in agreement with Cherryl et al * in their
comparative study of 0.25% bupivacaine and 0.25% ropivacaine for brachial plexus block demonstrated a
higher incidence of supplementation required and recommended a higher concentration than 0.25%
bupivacaine. It is also reported in various studies that the total volume and concentration of local anesthetic used
are crucial factors for the onset of the neural blockade.* >’

Kosugi er al.® examined the effects of various adrenoceptor agonists including dexmedetomidine,
tetracaine, oxymetazoline and clonidine, and also an o, adrenoceptor antagonist atipamezole on compound
action potential (CAP) recorded from frog sciatic nerve, and found that CAPs were inhibited by a, adrenoceptor
agents so that they are able to block nerve conduction. Clonidine and local anaesthetic agents have a synergistic
action.

In the study by Casati et al ° adding 1 microgram/kg of clonidine to local anesthetics for brachial plexus
block provided a prolonged duration of sensory analgesia postoperatively without clinically relevant effects on
the degree of seation and cardiovascular homeostasis. Hence, in this study clonidine was used at a dose of
1 microgram/kg.

In the study by Eledjam JI et al ' adrenaline 150 microgram was added to 30 ml ( ie., 5
micrograms/ml ) of bupivacaine to find the efficacy of alpha agonist on brachial plexus block. Adrenaline was
used in the same dose in this study also.

In this randomized, double-blinded trial, we compared adrenaline and clonidine (o, agonist) as an
adjuvant to Bupivacaine in supraclavicular brachial plexus block, and found that the difference in the onset of
sensory analgesia ( 6.25+1.33 minutes in adrenaline group and 5.85+1.26 minutes in clonidine group) and_the
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onset of motor blockade (3.80+0.834 minutes in adrenaline group and 3.55+1.05 minutes in clonidine group)
were not significant. This correlated with study performed by Eledjam and his colleagues'

In this study, there was a significantly increased duration of sensory blockade in the clonidine group
(12.69+1.28 hours ) than in the adrenaline group (7.12+0.63 hours) which correlated with studies which
revealed that Clonidine enhances both sensory and motor blockade of neuraxial and periphera nerves after
injection of local anaesthetic solution, without affecting the onset.'"'*'* The prolongation of analgesia observed
is consistent with other trials performed at the brachial plexus *'*!'*!>!¢

In this study there was no significant change in the hemodynamic parameters from the baseline and
there were no side effects like bradycardia, hypotension, sedation, dry mouth, dizziness, arrhythmias and local
anesthetic toxicity in both the groups. This was consistent with the observation by EL Saied et al ', Eledjam JJ
et al '°, and Casati et al °. In the study of 28 adult chronic renal failure patients by Adnan et al '° , addition of
clonidine in brachial plexus block decreases both heart rate and blood pressure and had a higher sedation score
compared to the control groups.

VI.  Conclusion:
Addition of clonidine to bupivacaine in supraclavicular brachial plexus block significantly improves
the duration of sensory analgesia enhancing postoperative pain relief in upper limb surgeries without any
hemodynamic alterations and adverse events.
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