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ABSTRACT

OBJECTIVES

To compare the effect of 30ml of 0.5% bupivacaine and 30ml of 0.75% ropivacaine in supraclavicular brachial plexus block with
respect to onset time of sensory blockade, onset time of motor blockade, duration of sensory blockade, duration of motor blockade,
duration of analgesia and any side effects.

MATERIALS AND METHODS

Sixty patients of ASA-I and Il undergoing elective upper limb surgeries lasting more than 30 minutes were randomly divided into
Group B and Group R, which received 30ml of 0.5% bupivacaine and 0.75% ropivacaine respectively. Sensory and motor block onset
and duration and duration of analgesia were evaluated statistically using unpaired t-test and p-value <0.05 was considered
significant.

RESULTS

The onset time of sensory block was faster in Group R compared to Group B having a mean value of 16.13+3.05 minutes and
17.70£2.35 minutes respectively. The onset time of motor block was faster in Group R compared to Group B having a mean value of
23.90+1.83 minutes and 25.43+2.22 minutes respectively. The duration of sensory and motor block (Mean-minutes) was 480.3 and
472.81in group Rand 472.1 and 460.2 in group B. The duration of post-operative analgesia was 504.2 minutes in Group R and 499.6
minutes in Group B.

CONCLUSION
Group R provided statistically significant rapid onset of sensory and motor blockade, prolonged duration of both sensory and
motor blockade, prolonged duration of analgesia than Group B for upper limb surgeries. There were no significant differences in

haemodynamic changes and complications.
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INTRODUCTION

Regional anaesthesia in the form of block at the
supraclavicular approach to the Brachial plexus is often used
for upper limb surgeries. It provides anaesthesia by blocking
the middle and lower plexus (Median, Radial and Ulnar N). The
use of supraclavicular block as the primary anesthetic
technique avoids the complications associated with general
anaesthesia, airway instrumentation, provides better post-
operative analgesia. Bupivacaine is a long-acting local
anaesthetic. Due to its long duration of action and combined
with its high quality sensory blockade compared to motor
blockade it has been the most commonly used local
anaesthetic for peripheral nerve blocks. Ropivacaine is a
newer, long-acting local anaesthetic whose neuronal blocking
potential used in peripheral nerve blockade seems to be equal
or superior to Bupivacaine.! Ropivacaine is less lipophilic than
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bupivacaine and that together with its stereo selective
properties.2 contributes to ropivacaine having a significantly
higher threshold for cardiotoxicity and CNS toxicity than
bupivacaine in healthy volunteers.3-5

Studies shows that it has significantly greater safety
margin over Bupivacaine because of lower CNS and cardiac
toxicity.6 and hence can be used in higher concentrations also.
One of the drawbacks of Ropivacaine mentioned is its less
intense motor blockade at similar concentration compared to
Bupivacaine.” ropivacaine has similar potency to bupivacaine
at higher doses (Eg: Doses required for peripheral nerve
blocks for surgical anaesthesia), Ropivacaine is less potent
than bupivacaine and levobupivacaine at lower doses, such as
those used for epidural or intrathecal analgesia.

Hence, here is an attempt through the study to compare
effect of Bupivacaine with Ropivacaine in supraclavicular
brachial plexus block.

This study is designed to compare 30mL of Bupivacaine
0.5% and 30mL of Ropivacaine 0.75% for supraclavicular
brachial plexus block by perivascular approach.

MATERIALS AND METHODS

Our study is a randomised prospective clinical study of
patients undergoing elective lower limb orthopaedic surgeries
receiving either epidural ropivacaine or bupivacaine after
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obtaining written informed consent and institutional ethical
committee approval. Sixty patients aged between 18 years and
60 years of physical status ASA grade 1 and ASA grade 2 weight
of 60kg to 80kg were included in the study. Exclusion criteria
included known patient refusal, allergy to local anaesthetics,
local infections, bleeding disorders, coagulopathy, mental
illness and patients on anti-arrhythmic treatment. Each
patient was visited pre-operatively and the procedure
explained and written and informed consent was obtained.
Complete blood count, blood grouping, blood sugars, bleeding
time, clotting time, blood urea, serum creatinine, serum
electrolytes (Sodium, potassium, chloride), chest x-ray, and
ECG were done. Patients were randomly allocated by simple
randomisation into two groups of 30 each (85% power) and a
error of 0.05% to

Group B - i.e. Bupivacaine group receiving 30mL Bupivacaine
0.5% (5mg/mL).

Group R - i.e. Ropivacaine group receiving 30mL Ropivacaine
0.5% (5mg/mL).

All the patients were pre-medicated with tablet
alprazolam 0.5mg overnight and the morning of surgery. All
the necessary equipments and drugs needed for
administration of general anaesthesia were kept ready in
order to manage failure of block. Intravenous access obtained
in the limb opposite to that undergoing surgery with a large
bore IV cannula. After connecting the routine pre-induction
monitors, baseline values of blood pressure, heart rate, oxygen
saturation were recorded. Patient was placed in supine
position with the head turned away from the side to be
blocked. Arm to be anaesthetized adducted and extended
towards the ipsilateral knee as far as possible. Supraclavicular
area aseptically prepared and draped. An intradermal wheal
raised about 1cm above the mid-clavicular point. Subclavian
artery palpable in supraclavicular fossa used as landmark. A
23-gauge needle inserted behind the artery in backward-
inward-downward direction till paresthesia in the forearm
elicited. After negative aspiration for blood, 30mL of
respective drug was injected depending on whether patient is
allotted to either of group B or R.

The effect on the following parameters were observed:
Onset time of Sensory blockade, onset time of Motor blockade,
Duration of Sensory blockade, Duration of Motor blockade,
Duration of Analgesia and any side effects. Sensory block was
assessed by pin prick with 23g hypodermic needle in skin
dermatomes c4-t2 once in every minute for initial 30 minutes
and then after every 30 minutes till patient regained normal
sensations and graded according to Visual Analogue Scale
(VAS). Quality of motor block was assessed at the same
intervals and graded according to Modified Lovett’s Scoring
journal as Grade 6-Normal, Grade 5-slightly reduced muscular
force, Grade 4-pronounced reduction, Grade 3-slightly
impaired mobility, Grade 2-pronounced mobility impairment,
Grade 1-Almost complete paralysis, Grade 0-Complete
paralysis.

Onset time of Sensory blockade-taken from the
completion of injection of study drug till the patient does not
feel the pin prick. (Visual analogue scale score-0). Onset time
of Motor blockade-taken from the completion of injection of
study drug till the patient develops motor blockade. (Lovett’s
Grade 1). Duration of Sensory blockade - taken from the onset
of Sensory blockade till the patient feels pin prick. (Visual
analogue scale of 2). Duration of Motor blockade-taken from
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the Onset of Motor blockade till complete recovery of motor
power. (Lovett’s grade 6). Duration of Analgesia-taken as the
time between the onset of sensory action and onset of pain,
was the time when patient received first dose of analgesic.
Supplemental analgesia was given when visual analogue scale
score was more than 4.

Patients were observed for bradycardia, convulsions,
restlessness, disorientation, drowsiness, nausea, vomiting and
any other complications.

STATISTICAL ANALYSIS

Data collected were coded, tabulated and then analyzed using
SPSS®20 computer package. All the values were expressed as
MeanzStandard deviation, statistical comparison was
performed by student’s t-test.

A two tailed p value of >0.05 was considered to be
statistically not significant, a p value of <0.05 as statistically
significant, a p value of <0.01 as statistically highly significant
and a p value of <0.001 as statistically very highly significant.

RESULTS
A total of 60 patients consented to participate in the study that
were randomly allocated into groups with 30 in each group.
Group Breceived 30mL of 0.5% Bupivacaine. Group R received
30mL of 0.75% Ropivacaine for Brachial plexus block by
supraclavicular approach.

Demographic profiles were almost similar in both the
groups.

No pain

Annoying (Mild pain)

Uncomfortable (Moderate pain)

Dreadful (Severe pain)

X[ IN|O

Horrible (Vey severe pain)

o

1 Agonizing (Worst possible pain)

Table 1: Sensory block grading for pin prick

Grade 6 Normal

Grade 5 Slightly reduced muscular force
Grade 4 Pronounced reduction
Grade 3 Slightly impaired mobility
Grade 2 Pronounced mobility impairment
Grade 1 Almost complete paralysis
Grade 0 Complete paralysis

Table 2: Motor block graded according to Modified
Lovett’s Scoring as

Study Variables Group B Group R P value
Sens‘t’gsnset 17.70+2.35 | 16.133.05 | <0.001
Motor onset time 25.43+2.22 | 23.90+1.88 <0.001

Table 3: Comparison of Group B and Group R on The
Basis of Onset Time of Sensory and Motor Blockade

In Group B, the mean onset time of Sensory blockade and
Motor blockade was 17.70£2.35 min and 25.43+2.22 min
respectively when compared to Group R having Onset time of
sensory blockade and Motor blockade of 16.13+3.05 min and
23.90+1.88 min respectively.

Comparison of Mean Onset Time between the groups
Onset time of Sensory and Motor blockade was earlier in
Group R when compared with Group B. The p value was
<0.001, which is statistically very highly significant.
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§ ®GROUP B
E s GROUP R
§ p value: <0.001
- SENSORY MOTOR
ONSET TIME  ONSET TIME
Fig. 1: Comparison of Onset Time of Sensory
and Motor Blockade in Two Groups
Vasrti:l(tl)}l,es Group B Group R P value
Duration of
sensory 342.00+47.66 | 392.00+42.38 0.001
blockade
Duration of =1 364 50,4105 | 436.00£37.29 | 0.002
motor blockade

Table 4: Comparison of Group B and Group R on the Basis
of Duration of Sensory and Motor Blockade

In Group B, the Mean Duration of Sensory blockade and
Motor blockade was 342.00+47.66 min and 369.00+41.05 min
respectively when compared to Group R having Mean
Duration of sensory blockade and Motor blockade of
392.004+42.38 min and 436.00+37.29 min respectively.

Comparison of Mean Duration time of sensory and motor
blockade between the groups

Duration of Sensory and Motor blockade was prolonged in
Group R when compared with Group B. The p value was 0.001
and 0.002 respectively, which is statistically very highly
significant.

L5
5
= = GROUP R
H = GROUP R
£
=
DURATION OF  DURATION OF
SENSORY MOTOR BLOCE
BLOCK
pwalue:0.001 o walue:0.002
Fig. 2: Comparison of Duration of Sensory and Motor
Blockade in Two Groups
Study
Variables Group B Group R P value
Duration of | 375 40142.86 | 441.00+3652 | 0.004
analgesia

Table 5: Comparison of Group B and Group R on
the Basis of Duration of Analgesia

In Group B, the Mean Duration of Analgesia was
372.00+42.86 min when compared to Group R having Mean
Duration of Analgesia of 441.00+36.52 min.
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Comparison of Mean Duration time of Analgesia between
the groups

Duration of Analgesia was prolonged in Group R when
compared with Group B. The p value was 0.004, which is
statistically very highly significant.

5 GROUP R
£ § s GROUP R
E |

a

DURATION OF . vmacc0.004
ANALGESIA
Fig. 3: Comparison of Duration of
Analgesia in two groups
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Fig. 4: Comparison of Heart Rate in two group’s P value
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Fig. 5: Comparison of Mean Blood Pressure in two groups

DISCUSSION

Peripheral nerve blocks have become important in clinical
practice because of their role in post-operative pain relief,
shortening of patient recovery time and avoiding risks and
adverse effects of General Anaesthesia Ropivacaine was
identified in 1957.

Patient demographic profiles with respect to age, sex,
height or weight were almost similar. The type and duration of
surgeries performed were almost identical in both the groups
(Statistically not significant). In our study, we observed that
onset time of sensory block was faster in Group R compared to
Group B having a mean value of 16.13+3.05 minutes and
17.70+2.35 minutes respectively. Similarly the onset time of
Motor block was faster in Group R compared to Group B having
a mean value of 23.90+1.83 minutes and 25.43+2.22 minutes
respectively. The onset of sensory block and motor block are
statistically significant. The above observations were similar
to studies conducted by K Shaw et al.8 Singelyn F].! and
Himatvaghadia et al. Hence, we conclude that Ropivacaine
0.75% has an advantage of Early onset of Sensory and Motor
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blockade when compared to Bupivacaine 0.5% for
Supraclavicular brachial plexus block at equal volume.

Duration of sensory block Group B and Group R were
342.00+47.66 minutes 392.00+42.38 minutes respectively
and was statistically significant. The Duration of Motor block
Group B and Group R were 369.00+41.05 minutes
436.00+37.29 minutes respectively. Both duration of sensory
and motor blockade were statistically significant. The quality
and duration of motor blockade has been a matter of debate
and controversy with respect to Ropivacaine, but in our study
at concentration of 0.75% the duration of blockade was
prolonged compared to 0.5% at equal volumes, albeit the
quality appears similar. McGlade DP et al.l0 showed that
duration of motor block was significantly longer in the 0.75%
ropivacaine group as compared to 0.5% bupivacaine. Reader
JC et al.11 Found that motor blockade with 0.75% ropivacaine
was comparable to 0.5% bupivacaine. However, studies
conducted by McLellankj, Faulds D.!2 concluded that
Ropivacaine is a well-tolerated regional anaesthetic with an
efficacy broadly similar to that of bupivacaine, but has a lower
propensity to produce Motor blockade.

The Duration of Analgesia with Group B and Group R
were 372.00+42.86 minutes and 441.00+36.52 minutes
respectively. The time for demand of analgesics was prolonged
in Group R compared to Group B and the difference was
statistically significant. Our data agree with several review
articles.10.13

There were no significant changes in mean pulse rate and
mean arterial pressure perioperatively between two groups in
present study, findings shared by other studies.8 Only 2
patients of group B had nausea N vomiting compared to none
of the patients in ropivacaine group. No other significant side
effects were observed in both the groups similar to other
studies.1.9.12

CONCLUSION

On the basis of our study, we can draw the conclusion that at
equal volumes Ropivacaine 0.75% has an advantage over
Bupivacaine 0.5% for Supraclavicular Brachial Plexus block in
terms of early onset of both Sensory and Motor blockade,
Prolonged Duration of both Motor and Sensory blockade,
Prolonged Duration of Analgesia. Both the drugs maintain
stable hemodynamic profile perioperatively and are devoid of
any side effects at the concentration and volumes used for the
study.
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