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Abstract

Introduction: Increasing the quality of regional anaesthesiadhasys been an area of interest for anaesthesstlog
Butorphanol is a synthetic opioid analgesic hayagial agonist a & agonistic activity at kappa opioid receptoruste
has been done as a single drug as well as in catirinwith a local anaesthetic for axillary bradhpéexus blockade.
Material and Methods: 60 Patients were allocated randomly into one efttto groups of 30 patients each to receive
supraclavicular brachial plexus block. In Group3B ml of 0.5% bupivacaine hydrochloride plus 1mtmal saline and
in Group BB 30 ml of 0.5% Bupivacaine hydrochloride plus 1mtdyphanol (2mg). Onset time of sensory & motor
block, duration of motor block & post operative Eygsia was observe®esults: The mean duration of sensory block
was 4.27 £ 0.51 hrs in group B and 9.10 + 0.7lithgroup BB and mean duration of motor block w&s¥3 0.56 hrs in
group B and 5.13 + 0.51 hours in group BB. Theedédhce in the two groups was found to be statlititaghly
significant (< 0.001). The duration of post operatanalgesia was 5.27 + 0.77 in group B and 11.88% in group BB
(p < 0.001).Conclusion: Addition of butorphanol 2mg with bupivacaine pnads the duration of blockade and
postoperative analgesia in supraclavicular braclpkxus blockade without compromising the haemodyna
parameters or producing any significant adversg deactions.
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Introduction

Pain is one of the most unpleasant feelings eneoeaht develop in earnegil]. This is especially important in
by a patient undergoing surgical procedure. As et po chronically ill patients or in those with seriousgmic

had once said, “For all the happiness mankind eam; g diseases such as diabetes, hypertension, cardidagsc

is not in pleasure but in rest from pain”. One bé t respiratory or renal diseases [2]. It is the arreesa of
greatest services a doctor does to his patientbis t  choice for emergency operations where the patient
acquire skill in alleviation of pain. With passagfetime comes with full stomach and is at risk of aspinatitt
newer drugs and techniques became available to the has also been found to be relatively economical as
anaesthesiologists for relief of surgical pain hlgng compared to general anaesthgsih Brachial Plexus
with it came the realization of the various comations Block in particular has more to offer in orthopaedi
and inherent risks in anaesthetising a patient.sTau surgery than in any other surgical specialty, eitdene
need was felt for technique where an isolated pért or as a part of an anaesthetic sequence as itda®vi
body could be anaesthetised without affecting thele complete relaxation of muscles of upper extremities

body. When the mechanism of conduction of impulse ~ sympathetic block of blood vessels which lessers-po
through the nerves and its implications became know  operative vasospasm, pain and oedema and most

along with the discovery of local anaesthetic ag¢he importantly it helps patients to enjoy post-opesmti
various techniques of regional anaesthesia stésted period free from nausea, vomiting and immediate-pos
Manuscript received J6april 2016 operative pain. In 1884, Halstead first operatmmaent
Reviewed: 14 May22ﬁ016 under Brachial plexus block and like any other
2222‘;2;"?{,?%‘3‘&.icat?ﬁiyié?jfe 2016 procedure it had its tide and ebb. Different teghes
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of brachial plexus block were described each haitig
own advantages and disadvantages. The different
approaches are axillary approael}, Supraclavicular
approach, interscelene approgéhand infraclavicular
approach[6]. The advantages of the use of brachial
plexus anaesthesia over general anaesthesia are
apparent but it was still less used by anaesthmsiib

due to few disadvantages like high failure rateupdl
injury causing pneumothorax and proximity to major
vessels[7]. However, various newer techniques of
depositing the drug perineurally and after ideiify

the nerves with nerve locator or with ultrasoundeha
reduced these disadvantages to the minimum. [8,9].

Various investigators  practiced supraclavicular
approach and used a variety of local anaesthetatag

to perform an ideal and complete block. Advancesha
been made to search the new and safe anaesthetit ag
to be used for the block. Various agents used are
Lignocaine [10], Mepivacaine, Bupivacaine and
Ropivacaine[11,12,13]. The analgesia can further be
enhanced and prolonged by the addition of various
adjuncts to the local anaesthetic drug. Variousiraxdp
used are opioids, vasoconstrictors, neostigminaal
agonists etc. These drugs also reduce the doskeof t
local anaesthetic besides enhancing efficacy and
reducing the incidence of adverse reacfigt. In 2001
Karakaya D et al conducted a study to evaluate the
anaesthesia and analgesic effects of Bupivacal&®.
alone versus bupivacaine 0.25% with 2.5 microgrdm/m
fentanyl in axillary brachial plexus block and cbhmted

that addition of fentanyl almost double the dunataf
analgesig15]. A study concluded in 2008 by using
either 40ml of 1% lidocaine with 1ml of isotoniclise

or 40ml of lidocaine with 2mg of butorphanol. It sva
concluded that addition of butorphanol 2mg to laioe

1% prolongs the duration of axillary brachial plexu
blockade. Furthermore butorphanol can be used as an
alternate to clonidine, tramadol, or dexamethasone
increase the duration of such block#@&

A study conducted Acharaya R et al in 2014 between
0.5% bupivacaine alone and bupivacaine and
butorphanol 2mg in supraclavicular brachial plexus
block taking 30 patients in each group had conaude
that addition of butorphanol significantly prolonige
duration of sensory as well motor bldék].

In present study, thus an attempt was made to taicer

a comparative study of using bupivacaine—butorphano
combination in brachial plexus block for duratioh o
analgesia as well as the onset and its side effects
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The supraclavicular technique was thus chosenhier t
study and has been carried out by injecting bupiivec
and bupivacaine—butorphanol combination through 22
gauge needle in a single shot application into the
brachial plexus.

Material and Methods

The study protocol was a prospective, randomised,
double blind, single-centre, in which 60 patients o
American Society of Anaesthesiologists (ASA) grade
and Il of age group 18 - 65 years of either serjitidd

in the orthopaedic department of Guru Nanak Dev
Hospital, Amritsar and scheduled to undergo surgéry
the upper limb or hand under supraclavicular brchi
plexus block with bupivacaine alone and with
combination of bupivacaine and butorphanol. A eritt
informed consent was taken from all participantse T
study was undertaken after the approval of ingbitst
ethical and scientific committee. Patients werdddid
into two groups of 30 each and groups were allatate
randomly using sealed envelopes. A sealed envelope
was randomly selected and opened by an assistaht, w
instruction to draw the relevant drug. The syrirgss
labelled with the patient’'s name and was givenh® t
investigator to perform the block. An independent
observer then observed the onset of sensory andr mot
blockade and analgesia at 24 hours after blockade.
Groups were named as Group B and Group BB.

eIn Group B — 30 ml of 0.5%
hydrochloride plus 1ml normal saline

*In Group BB — 30 ml of 0.5% Bupivacaine
hydrochloride plus 1ml butorphanol (2mg).

bupivacaine

Patients allergic to study medications, with hhigtof
significant neurological, psychiatric, neuromuscula
cardiovascular, pulmonary, renal or hepatic disease
with hhistory of alcohol or drug abuse, pregnant or
lactating women, patients receiving chronic anatges
therapy, with morbid obesity i.e. BMI of >35kgim
patients with coagulation disorders and patients on
anticoagulation therapy and refusal by patientrilise

in study were excluded. A detailed pre-anaesthetic
check-up of the patient selected for study wasiexrr
out a day before surgery and was recorded as per th
Performa and all relevant and needed investigations
were performed. The interpretation of the Visualdar
Analogue Scale was explained one day prior to the
surgery to the selected patients taken for theystad
determine the analgesia in the post-operative gerio
This was carried out with a 10 cm line.
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Vas Score
0 1 2 3 4 5 6 7 8 9 10
Nq Mild Pain Moderate Pain Severe pain
Pain

All patients received Tab. Alprazolam 0.25 mg ograbbne night prior to surgery. On the day of surgery
Inj. Glycopyrrolate 0.2 mg and Inj. midazolam 0@¢/kg was given I/V as sedation before performhmegtilock.

Method

Intravenous line was secured with 18G Angiocaththedpatients were preloaded with 10 ml / kg bodygit of Ringer
Lactate solution over 15- 20 minutes. Multipara itums were applied to record base line respiratate, pulse rate,
non-invasive blood pressure, Sp@nd ECG. Oxygen was routinely administered via exygnask @ 6L/min.
Premedication was given I/V as described above.

Positioning of patient: Patients were in supinsifan with head facing away from the side to beckkd. The arm was
in neutral position along the body or with the upgen along the side, but with elbow flexed andhhead resting on the
lower chest or abdomen.

Technique: In order to have complete cooperation of the p#diethhe procedure was explained to the patientrbefo
giving this block.

1.Position of the patient: The patient is placed isupine position with the head turned away from dhie to be
blocked. The arm of the anesthetized should beadduand the hand should be extended along teet@igards the
ipsilateral knee as far as possible.

2.In the classic technique, the midpoint of the ade/should be identified and worked.

3.The posterior border of the sternocleidomastoid lmareasily palpated when the patient raises thd kightly. The
palpating fingers can then rollover the belly of interior scalene muscle into the interscalenevgrovhere a mark
should be made approximately 1.5 to 2.0 cm positiothe midpoint of the clavicle. Palpation of slalvian artery at
the site confirms the landmark.

4.After appropriate skin preparation, local anaesthetas infiltrated at the needle insertion site.2A G 100 mm
insulated short bevelled needle was used. The @eealt introduced at the specific land mark andraenstimulator
was set at a current of 2 mA and a frequency o%2A$ the nerve was approached, movement of th&t wrifingers
elicited and the current was gradually reduced .tbrBA. The end point was taken when hand twitchmddcbe
elicited at a current of 0.4 mA. On achieving thi® local anaesthetic was given in 5ml incremeaspjration before
each bolus to avoid intravascular injection. Pasiemere monitored closely after completing the lamaaesthetic
injection.

Monitoring included respiratory rate, pulse ratensinvasive blood pressure, ECG and oxygen saturdy pulse

oximetry. After taking a pre-operative baselineuealpatients were monitored at every 5 minutegvatdill 30 minutes

of local anaesthetic injection and then every 1l@utas till 1hour and then every 15 minutes till #ve& of surgery.
During the whole operative procedure, the analgesia closely observed. A constant watch was kepbbserved

development of any complications. Patients weressesl for loss of sensation to pin prick over the-0'1 dermatomes
using a three point’s scale every 2 minutes forfitet 20 minutes and every 5 minutes thereafieB@ minutes. The
onset of motor block was evaluated based on thafisddBromage Scale. Sedation score was evaluated) fiour point

scale. Further surgeons satisfaction score intratipely and as well as patient satisfaction squstoperatively were
noted. A score of 2 for Sensory and 3 for Motorckbde was taken as successful block. Time of arfse¢nsory and
motor blockade was recorded. The operation wiktagted when full surgical anaesthesia has devdldpecase, patient
experiences mild pain ( VAS >3 ) intra operativpgamentation will be given with Inj. Ketamine hvig/kg. General

anaesthesia will be given to the patient of falbdotk or VAS > 3 and the case will be excluded friva study. At the
end of the surgery assessment of sensory and inlottkade will be done.
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Three point Bromage motor Sedation score Surgeon Patient satisfaction
sensory scale scale satisfaction score score
0- Sharp pain ONo paralysi 1 — awake; 3- Excellent 5- Excellent
1- Dull pain 1-wrist flexion 2 — drowsy but 2- Satisfactory 4- Very good
responsive to
command;
2- No pain 2-elbow flexior 3 — very drowsy but| 1-Unsatisfactory 3- Good
responsive to pain; 2- Fair
3-complete bloc 4 — unresponsive 1- Poor

Patients were monitored for 24 hours in the -operative period for Total duration of sensory blockade, total dura
of motor blockade and total duration olst-operative analgesia.

No supplemental analgesic was given till the patemplained of pain, that is VAS score > 3 in ffes-operative
period. Rescue analgesia was given in the form®AIDS ( Inj. Diclofenac sodium ) or Opioids ( Iffjramadol ).The
patients were monitored for side effects and caragibns of technique and drugs throughout intraatper and po-
operative period. Side effects and complicatioke ccidental intravascular injection, pneumothpiaxrenic nerve
block, neuropathpnd horner’s syndrome were recort

Analysis of data: Duration of analgesia was taken as the outcome uneas interest for the purpose of sample :
calculation. It was estimated that 28 subjects ddog required per group in order to detect a rence of 1 hour in this
parameter between the two groups, 90% power an@rd¥ability of Type 1 error. The data from the prasstudy wa:
systematically collected, compiled and statisticalhalysed after the completion of the study. D& summarize as
mean * standard deviation or as percentages. Noaheririables were normally distributed and werenpared usiny
Chi Square test for noparametric data and Student’s’ test for paramelaia using SSPS software 17 . P value of
than 0.05 was awsidered significant and less than 0.001 as higigigificant. The results were analysed and comptr
previous studies to draw relevant conclusions. Almeling was opened at the end of the st

Results

The two groups taken were comparable with ect to age, sex, weight and ASA grade. Hemodyngrarameter:
recorded in both the groups was also statisticadly- significant and no major change was seen with coispa to
baseline value.

Baseline Hemaodynamic Parameters
140.00 - 127.80123.73
120.00 A 9997 99.90
100.00 4 813774 g9 78.47 1857
80.00 -
60.00 -
40.00 -
20.00 -

0.00 . ; ; : .
RR PR SBP DBP SPO2
B GROUP B m Group BB
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The mean onset of sensory block was 6.23 +0.94 tednin goup B and 6.00 = 0.95 minutes in group BB. ~
difference is statistically Non significant > 0.05) between the two groups. The mean time feebaf motor block wa
7.80 £ 1.06 minutes in group B and 7.40 + 1.07 r@aun group BB and the differencn the two was found to be
statistically insignificant. (p> 0.05). During Surgery if the patient experienceddnpain (VAS score >3) then It
ketamine supplementation (0.5mg/ kg) was given. patients (6.7%) in group B and two patients (6.78roup EB
were given supplementary analgesia. The two growpse found to be comparable with respect to ketal
supplementation. The difference in the two was fbtobe statistically insignificant (p > 0.05). Theean duration ¢
surgery in group B was 71.33260.88 minutes and in group BB was 75.00 + 25.51temuThe difference in the tv
groups was found to be statistically insignific§pt 0.05). The mean duration of sensory block w23 4 0.51 hrs ir
group B and 9.10 £ 0.71 hrs in group BB. The défice in the two groups was found to be statisticaighly significant
(p < 0.001) with group BB having longer durati

Mean Duration of Sensory Block (hrs) in Two Groups

9.1
. 10 -
(7]
s 8 - 427
o
z 6 1
c
S 4
)
o
S 2
(a)
c 0
o
S B GROUPB mGROUPBB

The mean duration of motor block was 3.57 + 0.56ihrgroup B and 5.13 + 0.51 hours in group BB. dlfference in
the two groups @as found to be statistically highly significant @001) with having a longer duration of motor blan}
group BB.

Mean duration of Motor Block (hrs)

Mean Duration (mins)

® GROUP B = GROUP BB
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The duration of post operative analgesia was 5.277Z in group B and 11.37 + 0.85 in group BB. Tiféerence in the
duration of anaesia in two groups was found to be statisticalghly significant (p < 0.001) with group B havinc
longer duration of post operative analge

Mean Duration of Post Operative Analgesia (Hrs)

Mean Total Duration (Hours)

B GROUP B m GROUP BB

The mean number of analgesic doses in 24 hoursoupgB was 1.70 + 0.46 while in group BB was 1.0.00. The
rescue analgesic used being injection diclofenaéusa. The difference in the two groups was foundé¢ostatistically
highly significant (p > 0.05).

Mean Total Number of Doses of Analgesic In 24 Hrs

1.7

1.4 -

1.2 A

0.8 -

0.6 -

Number of Doses

0.4 -
0.2 -

mGROUPB mGROUP BB

The complications in form of vascular puncture weotéed in two patients in group B (6.67%d one patient in group
in BB (3.33%). Side effect in the form of bradydardvas noted in one patient in group B (3.33%) amad (6.67%)
patients in group BB pruritus was noted in onequdtin BB group. Otherwise, patients remained habmamically
stable in both the groups.
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Discussion

In an effort to improve analgesia and facilitate
mobilization, regional anaesthesia in the form of
brachial plexus block in general and supraclavicula
approach to brachial plexus in particular is oftesed
either as an adjunct to general anaesthesia oheas t
primary anaesthetic in orthopaedic upper limb stege
Offering pain free period to the patient during
postoperative time is essential on humanitariamigple.

It not only eliminates the stress response to syrgat
also helps in smoother transition of the patieatrir
surgery to the routine preoperative state. Laideale
[18] showed that proteins undergo bidirectional reato
transport and speculated that these receptorslatiecu
endorphins, their endogenous legends, in additon t
exogenous opioids which proves that opioids act
directly on peripheral nervous system.

The dose of Bupivacaine used in our study is 3®iml
0.5% thus being equal to 150 mg of bupivacaine whic
is well within the maximum recommended dose of
bupivacaine. Our dose of butorphanol that is 2mg is
also in accordance with the dose of butorphanol
recommended as adjuvant for brachial plexus block.
The two groups taken were comparable with respect t
age, sex, weight and ASA grade. Hemodynamic
parameters recorded in both the groups were also
statistically non- significant. The mean onset efisory
block was 6.23 £ 0.94 minutes in group B and 6.00 +
0.95 minutes in group BB which was in comparisoa to
study conducted by Acharya R et [dl7] , where
sensory onset time in each nerve distribution &@mi
(0.5%) bupivacaine was 6.1+1.02 and when combined
with butorphanol 2mg in supraclavicular brachial
plexus block it was 5.8+0.62. The mean onset ofomot
block was 7.8 + 1.064 minutes in group B and 7.4 £
1.07 minutes in group BB. It is in accordance wlhhb
studies conducted by Acharya R ef1al] who reported

to have mean onset of motor block at 7.4 + 1.05 and
6.92 + 0.82 minutes in group having Butorphanole Th
mean duration of motor block was 3.57 + 0.56 hdors
group B and 5.13 + 0.51 for group BB. The differenc
in the two groups was found to be statisticallyhhyg
significant (p < 0.001) .

Our results for group B are in accordance with the
duration of motor block reported by I.H.Mir et [4b]
and Acharya R et aJ17] The mean duration of post-
operative analgesia was 5.27 £+ 0.77 hours in gi®up
and 11.37 + 0.85 in group BB. Thus, the differeimce
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the two was found to be statistically highly sigeaht

(p < 0.01), similar results were shown by AcharyatR

al [17] that bupivacaine alone provide 312+0.44 of
duration of post-operative analgesia and bupivacain
with 2mg of butorphanol showed 663+0.51mins. The
VAS score remained zero at 240 minutes (4 hourd) wi
Bupivacaine alone group and in bupivacaine plus
butorphanol group it remained zero till 9 hours (54
minutes); which is in accordance with the studyelbwg
Acharya R et dlL.7].

The total number of doses in 24 hours was noted. Th
mean number of doses in 24 hours in Group B wefe 1.
+0.31 and in group BB 1.0 + 0.00. The differenc¢he
two groups was statistically significant €p0.005). The
complication that we encountered in our study whs o
vascular puncture that occurred in two (6.67%)gras

in Group B and one (3.33%) patient in group BB with
an overall percentage of 5% in our study. Thisnis i
accordance with the incidence of vascular punctOre
17%) reported by Macfarlane and Anderfbsi.

There was no significant difference between the
surgeon satisfaction score as well as Patientfaeticn
score (p > 0.05) in the two groups. Long-lasting
postoperative analgesia may be regarded as belefici
outcome because it implies prolonged pain free
recovery. Prolonged motor block, however, may not
always be warranted, as ambulation may be delayed
especially in patients undergoing surgery of a lowe
limb. Hence it was concluded that -

» Addition of Butorphanol to Bupivacaine prolongs
both sensory and motor blockade duration as
compared to Bupivacaine alone.

* No significant haemodynamic changes or any adverse
effects are observed with the addition of Butorphan
with Bupivacaine.

Funding: Nil, Conflict of interest: None initiated.
Permission from IRB: Yes
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