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ABSTRACT

Background: Bupivacaine and Ropivacaine have been extensively studied &their properties with respect to onset,
duration and quality of block. This study aims to detect whether addition of clonidine to both of them changes their
properties. This study also aims to use lower than usual dosages for both the local anesthetics to prevent adverse
effects of local anesthetics.

Methods: After obtaining ethical approval, the study was carried out on patients undergoing elective upper limb
surgeries. They were randomly divided into two Groups: Group B and Group R. The onset and duration of sensory
and motor blockade and other parameters were assessed.

Results: The onset of blockade, both sensory & motor was earlier in Ropivacaine as compared to Bupivacaine group.
Mean duration of blockade, both sensory & motor, was more in the Bupivacaine group.

Conclusions: Addition of Clonidine enabled the use of low concentrations (0.25%) of both the anesthetics. Also,
Ropivacaine (0.25%) has faster onset of sensory and motor blockade, shorter duration of action and less motor

blockade compared to Bupivacaine.
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INTRODUCTION

The history of alleviation of pain for surgery goes far
back. The idea that pain is conducted in the nervous
system, originated with the specific theory of Johannes P
Muller, described in 1826.1 This was followed by the
alternate intensity theory of Erb in 1874; an idea that later
culminated in the gate theory of pain by Melzack and
Wall in 1965.2% In 1855, Rynd described the idea of
introducing a solution of morphine hypodermically
around a peripheral nerve.*

Wood, in 1855 was the first person to perform a
subcutaneous injection with a graduated glass syringe and
a hollow needle, a device developed initially by Pravaz
for injection of ferric chloride into an aneurysm to
produce coagulation.>®

Trephination was practiced by Incas, and their tradition
holds that the ‘Shaman’, performing the procedure
chewed Cocoa Leaves and Spat into the wound producing
local anaesthetic effect.’
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In 1881, Carl Koller demonstrated ocular surface
anaesthesia with cocaine.® Ester local anaesthetics which
were developed later lost their value due to short duration
of action, allergic reaction and systemic toxicity. Later
amide anaesthetics were synthesized. In the recent years,
peripheral nerve blocks are gaining importance for their
longer duration of action and post-operative analgesic
effect. It avoids the side effects of general anaesthesia.
Use of continuous plexus and nerve blocks addresses the
wind up mechanism of pain.

Some agents that do not have pain-alleviating property
per se, but when added to the anesthetic agent, help in
prolonging the block while reducing the quantity of the
anesthetic required are called adjuvants. Clonidine is one
such adjuvant to local anesthetics.® It is a centrally acting,
selective alfa 2 adrenoceptor agonist which reduces
central sympathetic outflow.'® It has sedative, analgesic
properties, it provides perioperative haemodynamic &
sympathoadrenal stability.®**

This study was undertaken to compare the effectiveness
(in terms of sensory and motor blockade) of Bupivacaine
and Ropivacaine in supraclavicular brachial plexus block
with Clonidine as an adjuvant.

METHODS

With the approval of the Institutional Ethics Committee,
a double blind, randomized, non-crossover type
interventional study was carried out at K.E.M Hospital,
Pune between August 2014 to November 2014.

The patients were included in the study based upon the
following criteria:

Inclusion criteria

e Patients of age group between 18 and 60 years

e ASAgrade |l and Il,

e Patients admitted for elective operative procedures
for upper limb surgeries.

Exclusion criteria

e Refusal to participate

Systemic co-morbidities like history of bleeding
disorders or patients on anticoagulant therapy,

Local infection,

Respiratory disease,

Known allergy to local anaesthetic drugs

ASA grade 11l and IV patients.

Parameters assessed (quantitative)

Onset of sensory blockade
Onset of motor blockade
Duration of sensory blockade

[ ]
[ ]
[ ]
e Duration of motor blockade

Each patient was visited preoperatively, the procedure
was explained and informed written consent was
obtained. Routine pre-operative investigations were done.

Each patient was randomly assigned to one of the two
groups of 30 patients each, Group B or Group R.

Group - B i.e., Bupivacaine group received 30 ml of
0.25%Bupivacaine + clonidine 1microgram/kg.

Group - R i.e., Ropivacaine group received 30 ml of
0.25% Ropivacaine + clonidine 1microgram/kg.

Each patient was made to lie supine without a pillow,
arms at the side, head turned slightly to the opposite side
with the shoulders depressed posteriorly and downward
by moulding the shoulders over a roll placed between the
scapulae. The supraclavicular area was aseptically
prepared and draped. The anesthesiologist stands on the
side of the patient to be blocked, facing the head of the
patient, since this position allows better control of the
needle.

An intradermal wheal was raised with local anaesthetic
approximately 1cm above the midclavicular point. The
subclavian artery palpable in supraclavicular fossa was
used as landmark. The tip of index finger was rested in
supraclavicular fossa directly over the arterial pulsation.
A filled 10ml syringe attached to a 23 gauge, 32mm
needle, was held in right hand and the needle was
connected to the peripheral nerve stimulator. The needle
was inserted through skin and advanced slowly
downward (caudal) rolled slightly inward (medially) and
slightly backward (posteriorly).

Response to electrical stimuli ranging from 2mA,
gradually reducing to 0.5mA was tested, & when twitches
were seen in forearm muscles, the needle was fixed in
position. After confirming negative aspiration of blood,
30ml of the drug solution was injected.

Intraoperative and postoperative monitoring:

Time of onset of sensory block was recorded using
pinprick in skin dermatomes C4-T2 once in every 1
minute for the first 30 minutes after injection and
thereafter every 30 minutes till patient regained normal
sensations. The same observer assessed the motor block
at same time intervals.

Onset of sensory block was from the time of injection of
drug to time of loss of pain on pinprick. Onset of motor
block was from the time of injection to time of complete
loss of movement.

The heart rate, saturation, respiratory rate and blood
pressure were recorded at intervals of 5 minutes. Patients
were observed for complications such as bradycardia,
convulsions, restlessness, disorientation or drowsiness.
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Statistical analysis RESULTS
P value of less than 0.05 was considered significant. It
was calculated by SPSS using Chi square test for non-
parametric data and t-test for parametric data.

The present study was conducted on 60 consenting
patients aged between 18-60 years. Group B received
30ml of 0.25% Bupivacaine + clonidine 1 microgram/kg.

Table 1: Comparison of onset of sensory blockade in Group B and Group R.

Minimum Maximum Mean + Minimum Maximum S

duration duration S.D duration duration ?r/lnﬁ?]:itfs? S e

(minutes) (minutes) (minutes) (minutes) (minutes)

18 22 19.37+1.07 16 20 1844143 00043  Suatistically
significant

Table 2: Comparison of onset of motor blockade in Group B and Group R.

M|n|n_1um Maxu_num Mean+SD M|n|n_1um Maxu_num Mean+SD Significance

duration duration (minutes) duration duration (Minutes)

(minutes) (minutes) (minutes) (minutes)

20 27 24.07+1.93 20 26 23134163 0047  uwtistically ‘
significant

Table 3: Comparison of duration of sensory blockade in Group B and Group R.

'V"”'".‘”m Maxn_num Mean£SD 'V"”"T‘“m MaX|r_num MeanzSD p value  Significance

duration duration (minutes) duration duration (minutes)

(minutes) (minutes) (minutes) (minutes) _

225 567 429.1486.55 210 483 368.57+63.75 00031  uustically |
significant 7

Table 4: Comparison of duration of motor blockade in Group B and Group R.

'V"”"T‘”m Maxwpum Mean=SD 'V"”'”."“m 'V'ax".“”m MeanzSD p value Significance

duration duration (minutes) duration duration (minutes)

(minutes) (minutes) (minutes) (minutes)

159 555 357.87+103.72 150 403 248.9+69.04 <0.0001  Sutistically ‘
significant 7

Group R received 30 ml of 0.25% Ropivacaine+clonidine
1 microgram/kg for brachial plexus block by
supraclavicular approach.

The two Groups were comparable in terms of
demographic variables (viz. age and sex) and physical
attributes (viz. weight). The onset of sensory blockade
was earlier in Group R compared to Group B and the
difference was statistically significant (Table 1).

Similarly, the onset of motor blockade was also earlier in
Group R compared to Group B with statistically
significant difference (Table 2). But the duration of

blocks: sensory (Table 3) and motor (Table 4) was
significantly more in Group B than in Group R. Thus,
though Group R had earlier onset of action/shorter
duration of induction of both: sensory and motor
blockades, however the duration of both the blockades
was more sustained in Group B.

Figure 1 shows Mean onset of sensory and motor block,
in minutes, in group Bupivacaine and group Ropivacaine.
Figure 2 shows Mean duration of sensory and motor
block, in minutes, in group Bupivacaine and Ropivacine.
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*Group 1 = group Bupivacaine, Group 2 = group Ropivacaine.

Figure 1: Mean onset of sensory and motor blockade
in minutes.
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Figure 2: Mean duration of sensory and motor
blockade in minutes.

DISCUSSION

Peripheral nerve blocks have become important in
clinical practice because of their role in post-operative
pain relief and shortening outpatient recovery.!?

Different drugs are being used to achieve adequate
sensory and motor blockade with fewer side effects. Over
the vyears, various studies have been conducted to
compare the efficacies of these drugs, in the zest to find
the most suitable anesthetic agent. This study compares
two such drugs: Bupivacaine and Ropivacaine, in low
concentrations. In this study, the onset of sensory and
motor blockade was faster in Group R as compared to
Group B. This is similar to the study by Laura Bertini et
al, D Tripathi et al, Modak S Basantwani S and Anupreet
Kaur et al.*31® |n the study by Hickey R, Hoffman J et al,
and Vainionpaa et al, no significant differences were
found in the onset of blockade by both the local
anesthetics.!”'® This may be due to the fact that in the
present study peripheral nerve stimulator guidance was
used, which enabled targeted drug delivery and hence, the
difference in the results.

In this study, the duration of motor and sensory blockade
was lesser with Ropivacaine compared to Bupivacaine.
This was similar to the study by D Tripathi et al, Modak
S Basantwani S, Anupreet Kaur et al and Iwao Sakonju et
al, which reported shorter duration of action with
Ropivacaine,14-16:19

However, it is in contrast to the study by Himat Vaghadia
et al, which found that both drugs were comparable in
duration of action.?® However, in this study, different
concentrations of the anesthetic agents were used, which
might have led to the comparable results.

In another study, Casati et al, compared the onset and
quality of interscalene brachial plexus block using 30 ml
of 0.5% Levobupivacaine with 0.5% Ropivacaine.?* The
onset was found to be similar in both groups which does
not match with the present study. None the less, their
study also found that when starting patient controlled
infusion analgesia, motor blockade was more profound in
patients of group Levobupivacaine than Ropivacaine,
after 4 hours of initial bolus. This was in accordance with
the present study. The study, however, does not provide
adequate information on time for complete resolution of
nerve block as the interscalene patient controlled infusion
was started before complete resolution of nerve block
induced by first bolus.?

None of the patients developed any significant side
effects during the course of this study.

This study was limited to elective upper limb surgeries.
Also, the study was limited by the OPD attendance of
patients. Therefore, the results may not be generalised.

CONCLUSION

On the basis of this study, it can be concluded that
addition of Clonidine and the use of peripheral nerve
stimulator enabled the use of Ropivacaine and
Bupivacaine in low concentrations (0.25%), which
provided adequate analgesia for supraclavicular block. It
is further concluded that Ropivacaine (0.25%) with
clonidine has faster onset of sensory and motor blockade,
shorter duration of action and less motor blockade
compared to 0.25% Bupivacaine with clonidine in
supraclavicular brachial plexus block.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Miuller J. Ueber die phantastischen
Gesichtserscheinungen: eine physiologische
Untersuchung mit einer physiologischen Urkunde

International Journal of Research in Medical Sciences | October 2019 | Vol 7 | Issue 10  Page 3806



10.

11.

12.

13.

14.

Sejpal NN et al. Int J Res Med Sci. 2019 Oct;7(10):3803-3807

des Aristoteles Uber den Traum, den Philosophen
und Aerzten gewidmet. Holscher; 1826.

Dallenbach KM. Pain: History and present status.
Amer J Psychol. 1939;52:331-47.

Melzack R, Wall PD. Pain mechanisms: a new
theory. Science. 1965 Nov 19;150(3699):971-9.
Rynd F. Neuralgia—introduction of fluid to the
nerve. Dublin Med Press. 1845 Mar 12;13(167):19.
Wood A: Treatment of neuralgic pains by narcotic
injections. Br Med J. 1858;2:721-3.

Corssen G, Reves JG, Stanley T: Intravenous
Anesthesia and Analgesia. Philadelphia, Lea &
Febiger, 1988: 99-174.

Singer C, Underwood E. A Short History Of
Medicine. 2" Ed. Oxford: Claredon press;
1962:349.

Merlin D Larson. History of anaesthetic practice. In:
Miller RD. Anaesthesia, 6™ ed. Elsevier, Churchill
Livingstone, Philadelphia; 2005:23.

Murphy DB, McCartney CJ, Chan VW: Novel
analgesic adjuncts for brachial plexus block: A
systematic review. Anesth Analg. 2000;90:1122-8.
Eledjam JJ, Deschodt J, Viel EJ. brachial plexus
block with bupivacaine: effects of added alfa-
adrenocepter  agonists:  comparison  between
clonidine & epinephrine. Can J Anesth. 1991
Oct;38:870-5.

Pépping DM, Elia N, Marret E, Wenk M, Tramer
MR. Clonidine as an Adjuvant to Local Anesthetics
for Peripheral Nerve and Plexus BlocksA Meta-
analysis of Randomized Trials. Anesthesiology. J
Ameri Soci Anesthesiol. 2009 Aug 1;111(2):406-15.
Pavlin DJ, Rapp SE, Polissar NL, Malmgren JA,
Koerschgen M, Keyes H. Factors affecting
discharge time in adult outpatients. Anesthesia
Analgesia. 1998 Oct 1;87(4):816-26.

Bertini L, Tagariello V, Mancini S, Ciaschi A,
Posteraro CM, Di Benedetto P, et al. 0.75% and 0.5%
ropivacaine for axillary brachial plexus block: a
clinical comparison with 0.5% bupivacaine. Regional
Anesth Pain Med. 1999 Nov 1;24(6):514-8.

Tripathi D, Shah K, Shah C, Shah S, Das E.
Supraclavicalar brachial plexus block for upper limb
orthopedic surgery: A randomized, double blinded
comparison between ropivacaine and bupivacaine.
Internet J Anesthesiol. 2012 Nov;30(4).

15.

16.

17.

18.

19.

20.

21.

Modak S, Basantwani S. Comparative study of 0.5%
ropivacaine and 0.5% bupivacaine for brachial
plexus block by supraclavicular approach for upper
limb surgeries. Int J Basic Clin Pharmacol.
2016;5:1205-9.

Kaur A, Singh RB, Tripathi RK, Choubey S.
Comparision between bupivacaine and ropivacaine
in patients undergoing forearm surgeries under
axillary brachial plexus block: a prospective
randomized study. Journal of clinical and diagnostic
research: JCDR. 2015 Jan;9(1):UCO1.

Hickey R, Hoffmann J, Ramamurthy S. A
Comparison of Ropivacaine 0.5% and Bupivacaine
0.5% for brachial plexus block. Anesthesiol.
1991Apr;74(4):639-42.

Vainionpaa VA, Haavisto ET, Huha TM, Korpi KJ,
Nuutinen LS, Hollmen Al. A clinical and
pharmacokinetic comparison of ropivacaine and
bupivacaine in axillary plexus block. Anesth Analg.
1995 Sep 1;81(3):534-8.

Sakonju I, Maeda K, Maekawa R, Maebashi R,
Kakuta T, Takase K. Relative nerve blocking
properties of bupivacaine and ropivacaine in dogs
undergoing brachial plexus block using a nerve
stimulator. J  Veterinary ~ Med  Science.
2009;71(10):1279-84.

Vaghadia H, Vincent C. a comparison between
0.75% Ropivacaine and 0.5% Bupivacaine for
brachial plexus block. Can J Anaesth. Nov
1999;46(10):946-51.

Casati A, Borghi B, Fanelli G, Montone N, Rotini
R, Fraschini G, et al. Interscalene brachial plexus
anaesthesia and analgesia for open shoulder surgery:
A Randomized, double blinded comparison between
Levobupivacaine and Ropivacaine. Anaesthesia —
Analgesia. 2003;96:253-9.

Cite this article as: Sejpal NN, Bande BD, Sejpal
KN, Rajdeo RN. A comparative study on the
effectiveness of bupivacaine and ropivacaine for
supraclavicular block. Int J Res Med Sci
2019;7:3803-7.

International Journal of Research in Medical Sciences | October 2019 | Vol 7 | Issue 10  Page 3807



