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Abstract

Aim and Objectives: To assess the effect of dexamethasone on onset and duration of anaesthesia as well as duration of
analgesia when added to local anaesthetic solution for supraclavicular brachial plexus block.

Methods: A randomized comparative study included total 60 patients of either sex, age between 18-70 years belonging to ASA
Grade I and IT undergoing elective or emergency surgeries of upper limb under supraclavicular brachial plexus block. Patients
were randomly divided in group A (40 ml volume of lignocaine 2% with adrenaline (1:200000) + 0.5% bupivacaine) and group
B (40 ml volume of lignocaine 2% with adrenaline (1:200000) + 0.5% bupivacaine with dexamethasone 8 mg). The onset and
duration of sensory and motor block as well as duration of analgesia in the two groups were compared and any complications
of the procedure were noted.

Result: Group B had early onset and prolonged duration of sensory and motor block as well as prolonged duration of analgesia
as compared to group A. None of the patients had bradycardia, hypotension or any other side effects.

Conclusion: We concluded that addition of 8 mg dexamethasone to local anaesthetics in supraclavicular brachial plexus block

reduces the time to onset of sensory and motor blockage and prolonged duration of postoperative analgesia.
Keywords: Dexamethasone, Lignocaine, Bupivacaine, Supraclavicular Brachial Plexus Block.

1. Introduction

The brachial plexus block for upper limb surgery has
proved to be a safer and effective method of regional
anaesthesia. But it is a common observation that surgeries on
upper limb are still being performed mainly under general
anaesthesia despite unanimous consensus toward regional
anaesthesia, due to one or the other reasons [1]. Various
approaches to the brachial plexus have been described but the
supraclavicular approach is the easiest and most consistent
method for anaesthesia and perioperative pain management in
surgery below the shoulder joint.

Local anesthetics alone for supraclavicular brachial
plexus block provide good operative conditions but have
shorter duration of postoperative analgesia. This problem can
be overcome by using long acting local anesthetics like
bupivacaine or ropivacaine or by using adjuvant in regional
anesthesia. Adjuvant added to brachial plexus block should
prolong the analgesia, without occurring systemic side effect,
prolong motor block and should also reduced the total dose of
local anesthetic [2-6]. Various studies have investigated
several adjuvant including opioids, clonidine, verapamil,
neostigmine, hyaluronidase, bicarbonate added to local
anesthetics in brachial plexus block to achieve quick, dense
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and prolonged block, but the results are either inconclusive or
associated with side effects [7,8]. Steroids have powerful
anti-inflammatory as well as analgesic property. They relive
pain by reducing inflammation and blocking transmission of
nociceptive c-fibres and by suppressing ectopic neural
discharge [9]. Some study demonstrated the analgesic effect
of systemic corticosteroid in combination with bupivacaine
[10-12].

Dexamethasone is a very potent and highly
selective glucocorticoid. Various studies have been done
using dexamethasone 8 mg as an adjuvant to local
anaesthetics mixture in brachial plexus block resulting in
variable effects on onset but prolonged duration of analgesia
[12-21] and motor block [13,17,18,21] In this context the
present study has been undertaken to evaluate the efficacy of
dexamethasone in the onset of sensory and motor blockade as
well as duration of analgesia.

2. Materials and Methods

After obtaining
approval and patients written informed consent, the study was

institutional ethical committee

conducted in 60 patients of either sex, aged between 18 to 70
years, ASA grade I and II, posted for elective and emergency
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forearm surgeries. As most of the orthopaedic surgeries are of
uncertain duration, we targeted for more than 3 hours
duration of surgery. Patients with uncontrolled medical
problems, infection at the site of block, having bleeding
tendencies, history of adverse reaction to local anaesthetic
and dexamethasone, pregnant patients and having inability to
give inform consent were excluded from the study. A detailed
pre-anaesthetic evaluation including history and a thorough
physical relevant
investigations were done for all the patients. Patients were
randomly assigned to groups A and group B. Group A
received brachial plexus block with 40 ml volume of
2% with (1:200000) + 0.5%
bupivacaine and group B received 40 ml volume of
2% with (1:200000) + 0.5%
bupivacaine with 8 mg dexamethasone. Total dose of the
mixture did not exceed the recommended dose as per body
weight. NBM status was confirmed.

On operation table, multipara monitors were applied
to the patient and baseline parameters like pulse rate, blood
pressure, respiratory rate, Spo2 were recorded. Intravenous
line was secured with 18 G intracath and infusion of IV fluid
was started. After all aseptic precaution, block was performed
in supine position with head turned away from the side to be
blocked and upper limb to be anesthetized was adducted and

and systemic examination and all

lignocaine adrenaline

lignocaine adrenaline

extended along the side toward the ipsilateral knee as far as
possible. Interscalene groove was indentified and landmark
was confirmed by palpation of the subclavian artery where a
mark was made approximately 1.5 to 2.0 cm posterior to the
mid-clavicle point. About 2 cm above the midclavicular point
a 22 G 1.5 inch needle was introduced and directed just
lateral to subclavian artery pulsation caudal, slightly medial
and posterior direction until a paraesthesia or motor response
was elicited or the first rib was encountered. 2-3 ml of drug
was injected rapidly after aspiration. After this, 40 ml of local
anaesthetics with or without dexamethasone were injected in
this area. All patients were sedated with midazolam 0.05
mg/kg body weight.

After the procedure patients were taken for surgery
and after the onset of analgesia surgery was started. Time of
injection of local anaesthetics and onset of sensory and motor
block were noted. Duration of analgesia was measured by
interviewing the patient in the postoperative ward. Vital
parameters as pulse rate, blood pressure, respiratory rate and
oxygen saturation were recorded at 5, 10, 15, 30, 45, 60, 90,
120 minutes 4, 6, 12, 18, 24 hours. Patients were monitored
routinely and any untoward effects were noted intra and
postoperatively. Postoperatively if patient complain of pain
injection diclofenac sodium 3 cc (75 mg) IM given as rescue
analgesic to relieve pain and vomiting treated with injection
ondansetron 4 mg.

2.1 Statistical Analysis

All results were expressed in Mean+Standard

Deviation (SD) or percentage as applicable. The various data

IJBAR (2016) 07 (09)

including hemodynamic parameters, respiratory rate, SpO2,
duration of analgesia were calculated and compared with
baseline values within each group using unpaired t-test. A ‘P’
value <0.05 was taken as significant.

3. Observations and Results
Demographic characteristics and duration of surgery
were comparable in both the groups and difference was not
statistically significant (p>0.05), (Table 1).
Table- 1: Demographic Data and Duration of Surgery

Variable Group A Group B P Value
Age (years) 39.5+10.27 | 38.25+£8.73 0.428
Weight (kgs.) 59.8+8.55 | 58.25+£6.67 | 0.052
Sex (Male/Female) 20/10 18/12 0.050
Duration of surgery (min) | 103.8 £41.45 | 96.5+46 0.6825

The onset of sensory and motor block occurs earlier
in group B as compared to group A. The difference in onset
of blocks between two groups was statistically highly
significant (p=0.01). Duration of sensory and motor blockade
was longer in group B and shorter in group A. The difference
in duration of sensory block between groups was statistically
highly significant (p=0.003) but difference in duration of
motor block was statistically not significant (p>0.05). The 12-
hour postoperative pain score was also lower in group B,
(Table 2).

Table 2: Showing the block characteristics and
postoperative pain score

Characteristics Group A Group B p-value
Onset of sensory block | g 45,351 | 1384278 | P=0.01
(min)

Onset of motor block 19.65+5.64 | 11.555.16 | P<0.05
(min)

gﬁgt“’n of sensory block | ¢ 75,096 | 82¢1.67 | P=0.003
g‘;g“on of motorblock | ¢ 1,096 | 675:091 | p=0.05
Postoperative pain score 66.5+10.77 | 42.65+14.64 | p<0.05

Pulse rate, blood pressure, oxygen saturation were
monitored throughout the surgery and also postoperatively.
All values were within normal range. There was no
statistically  significant the
preoperative, intraoperative and postoperative values. Thus
the vitals were well maintained in all the patients.

Two patients from group A had arterial puncture
during the procedure. All patients were monitored 24 hours
postoperatively and no other complication was encountered
in any patient, this incidence was statistically insignificant.
All these two patients came out well without any residual
damage.

difference between mean

4. Discussion

Regional anesthesia has been
popularity in recent years; this is mainly because of the fact
that the regional anesthesia techniques can be utilized for
analgesia not only during the operative period, but during the
postoperative period as well and avoids complications of
general anaesthesia. Now a day brachial plexus block is an

increasing in

easy and relatively safe procedure for upper limb surgery and
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having distinct advantages over general and intravenous
regional anesthesia. Also it was advantageous in those
patients in whom general anaesthesia is contraindicated or
very risky with simple technique to use, wide applications
with,
prompted anaesthesiologist all over the world to practice it.
There are multiple approaches by which brachial plexus
block can be given depending upon the site of surgery. The
most frequently used techniques are axillary, infraclavicular,
supraclavicular and interscalanae.

We had selected
brachial plexus block. Supraclavicular brachial plexus block
is widely employed regional nerve block to provide
anaesthesia and analgesia for the upper extremity surgery.
However it provides a rapid, dense and predictable anesthesia

relative contraindications and consistent results

supraclavicular approach to

of the entire upper extremity in the most consistent manner of
any brachial plexus technique. It is the most effective block
for all the portions of the upper extremity and is carried out at
the “division” level of the brachial plexus; with high volume
the “trunk” level of the plexus may also be blocked in this
approach [2,3,22].

Local anesthetics alone for supraclavicular brachial
plexus block provide good operative conditions but have
shorter duration of postoperative analgesia. So various drugs
like opioids, clonidine, neostigmine, Midazolam, etc. were
used as adjuvant with local anesthetics in brachial plexus
block. Various authors [22,23] recommended the use of
mixture of lignocaine and bupivacaine for brachial plexus
block in order to provide rapid onset and prolong duration of
action and reduce toxicity but not enough duration for
elective postoperative analgesia. In the present study we use
dexamethasone as an adjuvant to local anaesthetics. The
addition of dexamethasone effectively produced earlier onset
of action and significantly prolong the duration of analgesia
as well [14]. This effect is mediated via glucocorticoid
receptor. When dexamethasone alone used in regional block,
the blockade is not produce. Dexamethasone might bring
about this effect by altering the function of potassium channel
in excitable cells [24]. In the present study we have evaluated
the effect of 8 mg dexamethasone used as an adjuvant to local
anaesthetics in supraclavicular brachial plexus block, on the
onset time and duration of sensory and motor block as well as
on the duration of analgesia.

Onset of sensory and motor block in group B i.e.
group received mixture of lignocaine, bupivacaine and
dexamethasone which was faster than group A i.e. group
received mixture of lignocaine and bupivacaine. It was
observed that addition of dexamethasone as an adjuvant to
local anesthetics for brachial plexus makes sensory and motor
onset earlier than plain local anaesthetic agent used. It may be
due to synergistic action of dexamethasone with local
anaesthetics on blockage of nerve fibres. Our finding
correlated with different studies [13,14,16,25]. In current
study, longer duration of sensory and motor blockade was
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seen in group B than group A. The block prolonging effect
may be due to its local action on nerve fibres and a systemic
one [26]. We observed that sensory block last longer as
compared to motor block which was the same as observed as
by De Jong et al [27].

Duration of postoperative analgesia in group A was
195 min and in group B was 418 min. there was significant
difference in total duration of postoperative analgesia in
between group A and group B. total duration of postoperative
analgesia in group B was longer than group A. Similar results
were observed by Shrestha BR et al [13], Golwala MP et al
[14], Islam SM et al [25]. The number of patient who
required rescue analgesics and mean number of supplemental
analgesics required were also significantly lower in group B.
Surgeons were asked to evaluate both groups in relation to
intraoperative condition of sensory analgesia, muscle
paralysis, bloodless field and duration of
postoperative analgesia. Their responses were recorded as
good, moderate and poor. On analysis 50% cases in group A
surgeons judged technique as good, 43% as moderate and 6%
as poor. In group B, 84% as good, 16% as moderate. Chi
square value for both groups is 8.506 at two degree of
freedom and p=0.018 which was highly significant.

There was no statistically significant difference was
found between two groups with respect to pulse rate, blood

operative

pressure, respiratory rate and oxygen saturation. As per
surgical requirement tourniquet was applied on the arm to be
operated patients were repeatedly assessed about discomfort
caused by tourniquet and response was recorded. 6 patients in
group A and 1 patient in group B had tourniquet discomfort.
No patients experienced pain so severe that required any
additional analgesia. After applying Fischer exact test, the
value is 1.028 which was showing that there was no
statistically significant difference was
tourniquet discomfort between group A and group B. We

found regarding

found no statistically significant difference with respective to
intra and postoperative complications.

5. Conclusion

From the observations of the present study, it is
obvious that the technique of mixing dexamethasone with
local anesthetics  (lignocaine +  bupivacaine) in
block performed safely and
successfully in the patients for upper limb surgery. Also
current study revealed that the addition of dexamethasone to
local anesthetics in supraclavicular brachial plexus block
provide good intraoperative anesthesia, prolong postoperative
analgesia and markedly reduces consumption of analgesics in

first 24 hours without any adverse effect.

supraclavicular can be
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