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Abstract: 
Introduction: In early 90s, concept of regional analgesia existed & propagated by various workers. In recent 
years it has gained momentum, and now a days role of regional analgesia for postoperative pain relief is a current 
tradition. With advent of opioid receptors, variety of opioid agents are used for this purpose. Present study was 
undertaken to compare Butorphanol plus local aesthetics Vs local anaesthetic agents alone via Brachial Plexus 
block. 
Material and Methods: A double-blind prospective hospital-based study was carried out in 100 patients of either 
sex undergoing supraclavicular brachial plexus block, using local aesthetic agents with or without injection 
Butorphanol at tertiary care centre of Baroda Gujrat. Various parameters were recorded for obtaining results. 
Results and Discussion: Sensory onset was 225.5\pm32.01 (Sec) in group A and 217.7\pm26.8 (Sec) in group 
B. Motor onset was 236.6\pm41.85(Sec) in group A and 250.6\pm 32.01 (Sec) in group B. Comparison of onset 
of both sensory & motor blockade showed statistically insignificant difference. The hemodynamic parameters 
were comparable in both the groups. Respiratory rate was comparable in both the groups. Though Butorphanol 
being opioid respiratory depression was not observed in group B. In group A patients, VAS score was 6.28 ± 0.85 
at the end of 6 hrs while in group B patients, VAS score was 7.18 ± 1.13 at the end of 12 hrs so the duration of 
analgesia was up to 3-4 hrs in group A, whereas it was up to 6-8 hrs in group B. Thus, postoperative duration of 
analgesia was significantly higher in group B than in group 
Conclusion: Hence, we can conclude from our study that addition of Butorphanol (an opioid) to the mixture of 
local anesthetic agents (lignocaine + Bupivacaine) in supraclavicular Brachial plexus block produces longer 
duration of postoperative analgesia. Good intraoperative sedation without respiratory depression. Hemodynamic 
stability. No other side effects apart from vomiting which occurred in both the groups. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction

Since 1880, concept of regional analgesia existed & 
propagated by various workers. In recent years it has 
gained momentum, and now a days role of regional 
analgesia for postoperative pain relief is a current 
tradition. With advent of opioid receptors, variety of 
opioid agents are used for this purpose. [1] 

Peripheral neural blockade for upper extremity 
surgery is advantageous as effect of drug is limited 
to the part of the body to be operated upon. It is 
devoid of complications associated with General 
anaesthesia like nausea, vomiting, aspiration 
pneumonitis, urinary retention, postoperative pain 
etc.[2] As it provides early oral feeding & 
ambulation it reduces hospital stay & patients 
charges. It also provides dense anaesthesia with 
good muscle relaxation hence makes the surgeon 
satisfied.[3] 

Supraclavicular brachial plexus block provides 
anaesthesia for surgeries around elbow, forearm & 
hand. As it produces denser block & relief of 
tourniquet pain, it was chosen for upper limb surgery 
in our study.[4]  

Newly introduced drug butorphanol, a potent 
synthetic compound of the opioid series, acts on 
opioid receptors like any other opioids; hence it can 
be used along with local aesthetics in peripheral 
nerve block like Brachial plexus block. [5] 

It is pure agonist at kappa receptor but partial agonist 
antagonist at mu receptor, thus it has an analgesic 
action similar to morphine with less respiratory 
depression, less nausea & vomiting, no undesirable 
psychomimetic effects, satisfactory sedative 
properties & low potential for abuse, therefore 
exempted from controlled substance regulation. [6] 

http://www.ijcpr.com/
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So it does not require special ordering, storage and 
disposal procedures. Although dysphoria is a 
recognized side effect of kappa receptor agonist, it 
is infrequent with butorphanol. Thus, we have 
undertaken this study where Butorphanol is used via 
Brachial plexus block.[7]  

The aims of this study were to compare Butorphanol 
plus local aesthetics Vs local anaesthetic agents 
alone via Brachial Plexus block by using parameters 
like onset of sensory & motor blockade, duration of 
the block, Intra operative sedation and finally to 
compare duration of postoperative analgesia in two 
groups. 

Material and Methods 

A double-blind prospective hospital-based study 
was carried out in 100 patients of either sex 
undergoing supraclavicular brachial plexus block, 
using local aesthetic agents with or without injection 
Butorphanol at tertiary care centre of Kanpur, Uttar 
Pradesh. 

After explaining the procedure to the patient, 
Written & informed consent was obtained from the 
patients and study participants were selected. 
Surgeries around elbow, forearm & hand were 
included in the study. The patients belonged to ASA 
physical status group I & II. Both planned as well as 
emergency procedures were included. Patients of 
age group between 18-60 years were included in the 
study. 

Exclusion Criteria: 

1. Patients with any bleeding disorders, Cardio 
vascular disorders, Respiratory disorders, renal 
disease and Liver diseases, Circulatory 
instability. 

2. Patients with known hypersensitivity to Local 
anaesthetics. 

3. Opioid addicts. 
4. Not willing to participate in study. 

Prerequisites: Pre anesthetic examination- all the 
patients were subjected to detailed pre-anaesthesia 
work up. They were explained in detail about the 
anaesthesia procedure & drugs. All the patients were 
kept Nil by Mouth 6-8 hours pre induction. 

Investigations: All the patients were investigated 
preoperatively. Routine Investigations like complete 
hemogram & urine chemistry were done in all the 
patients. Special investigations like S. creatinine, 
Electrocardiography & chest x ray were asked, if 
required. 

Premedication: All the patients were given Inj. 
Atropine 0.5 mg intravenous & Inj. Ranitidine 50 
mg intravenous 30 minutes prior to surgery. No 
sedatives or analgesic drugs were given in 
premedication. 

All the patients were allocated into either of two 
groups so that each group consist of 50 patients each. 

Group A: Inj. Lignocaine Hydrochloride 2% (5-7 
mg/kg), Inj. Bupivacaine Hydrochloride 0.5% (1-2 
mg/kg) with Inj. Adrenaline 1:20,00,00 (5 µg/ml) 

Group B: Inj Lignocaine hydrochloride 2% (5-7 
mg/kg), Inj. Bupivacaine Hydrochloride 0.5% (1-2 
mg/kg) with Inj. Adrenaline 1:2,00,000 (5µg/ml) 
with Inj. Butorphanol tartrate 1 mg. 

Procedure: After giving appropriate position to the 
patient, the wide area of supra clavicular part with 
neck, upper chest & upper arm was painted with 
sterile solution of povidone lodine followed by spirit 
& then draped with sterile would towel.  

Anaesthetist standing at the head end of the patient 
with face facing towards Patient's foot end, under all 
aseptic & antiseptic precaution, the pulsation of 
subclavian artery was palpated with thumb of one 
hand at 1 cm above the midpoint of clavicle & the 
point of maximum pulsation was marked. Then a 
short fine needle of 24 G 1.5 inch long attached to a 
10 cc syringe filled up with 2 cc distilled water was 
held in other hand in pen holding fashion. Distilled 
water was taken to detect inadvertent apical pleura 
puncture. (if pleura gets puncture, air bubble comes 
in syringe filled with distilled water).  

While placing the thumb on pulsation of subclavian 
artery, it is displaced medially, & the needle was 
introduced just lateral to artery at about 80 degrees 
to the skin, 1 cm above clavicle. Then needle was 
advanced medially, caudally & posteriorly, till upper 
border of Ist rib is felt. Then needle was walked 
anteriorly & posteriorly on the Ist rib & pt was asked 
for feeling tingling at the elbow & fingers 
(Paraesthesia). Once patient felt paraesthesia, 
suggestive that needle is near nerve bundle, so 35 ml 
of drug mixture was given after careful negative 
aspiration. (Aspiration for blood before injection to 
avoid IV injection. Coming back of anesthetic 
solution from same needle, also confirms presence 
of needle with in sheath). Immediately after drug 
injection, massage was done for 3 min for even 
distribution of drug. MONITORING: Both the 
patient & the investigator making observation were 
unaware of drugs administered. Sensory block was 
assessed by pin prick method. Time to sensory onset 
was considered, when there was dull sensation to 
pinprick along the distribution of any of above 
mentioned nerves or patient had subjective feeling 
of decreased sensation of pain at site of injury. Grade 
0 sharp pain felt, 1- Analgesia - dull sensation felt, 
2- Anesthesia - no sensation felt. 

Assessment of sensory block was done at 0 min, 3 
min, 6 min, 9 min, 12 min, & 15 min after 
completion of drug injection in skin areas 
corresponding to median nerve, radial nerve, ulnar 
nerve, medial cutaneous nerves of arm and forearm, 
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lateral cutaneous nerve of arm & Musculo cutaneous 
nerve. 

Time to peak sensory effect was considered when 
there was complete loss of sensation to pinprick 
along all of the above-mentioned nerve distribution. 
Motor block was assessed as follows grade. 

0- Normal Grip Strength 

1- Paresis, Reduced grip strength & heaviness felt in 
raising arm above head. 

2- Paralysis - No grip strength & inability to raise 
arm above head. 

Assessment of motor block was carried out by same 
blinded observer at 0 min, 3 min, 6 min, 9 min, 12 
min & 15 min after drug injection. 

Intra Operatively: Patients were monitored for 
hemodynamic variables such as pulse rate & blood 
pressure & respiratory rate. No sedative drugs or 
analgesic drugs were given. Assessment of blood 
loss was done & fluid was administered as per the 
loss. 

Intraoperative grading of sedation was done at 30 
min of block (immediately after skin incision) as 
follows. 

Grade 0 - No sedation, Drowsy, grade II - Asleep but 
arousable, III Asleep & not arousable. Pt was 
monitored for following side effects, Respiratory 
depression, Nausea, vomiting, drowsiness, Pruritus. 

Duration of surgery was noted and in Post Operative 
period- pulse rate, blood pressure, respiratory rate, 
consciousness & response to verbal command were 
noted. Postoperatively patient was examined for 
sedation (Sedation score) as well as the duration of 
analgesia as per VAS Score (Visual Analogue 
Scale). 

VAS Score is the most commonly used methods of 
assessing acute pain & its relief. Visual analogue 
scales have a 10 cm line which is marked. 

The patients were asked to make a vertical mark on 
the line to indicate the intensity of their pain and 
Visual analogue scale was scored by measuring 
from the left side how far the patient marked towards 
the maximum pain end. This number was then used 
to compare changes in the pain level. Score on visual 
analogue scale was recorded at 3 hrs, 6 hrs, 9 hrs & 
12 hrs. after block and Rescue Analgesia was given 
to the patients whenever required, especially in 
group A patients. 

All the patients were observed for incidence of any 
side effects during postoperative period. 

Results 

As shown in the table, age & weight were 
comparable in both the groups, with no statistically 
significant difference. 

Males contributing 64% in group A & 60% in group 
B, whereas females are 36% in group A & 40% in 
group B.
 

Table 1: Demographic data 
 Group A (n = 50) Group B (n= 50) 
No. of Patients 50 50 
Age (years) 35.68 ± 12.39 32.08 ± 12.63 (P>0.1) 
Sex  32:18 (64%: 40%) 30:20 (60%: 40%) 
Weight 58.7±7.07 56.7±6.31 (P > 0.1) 

 
Table 2: Anaesthesia Risk 

 Group A Group B 
AR Number  % Number  % 
I 31 62 33 66 
II 19 38 17 34 
Total 50 100 5 100 

As shown in the table, 62% in group A & 66% in 
group B were AR - I while 38% in group A and 34% 

in group B were AR II. AR III & IV patients were 
not included in the study.
 

Table 3 (a): Surgery-Type comparison 
 Group A Group B 
Type of surgery Number  % Number  % 
Planned  25 25 23 46 
Emergency 25 25 27 54 
Total 50 100 50 100 

As shown in the table, 50% in group A & 46% in 
group B patients were planned surgery whereas 50% 

in group A & 54% in group B were from emergency 
Surgery. 
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As shown in the table, 50% in group A & 46% in 
group B patients were planned surgery whereas 50% 

in group A & 54% in group B were from emergency 
Surgery.

Table 4: Time to onset of sensory blockade 
Sensory onset (sec.) Group A Group B 

< 60 0 0 
60- 120 0 0 
121- 180 18 16 
181- 240 28 26 
241-300 4 8 
Mean ± SD 224.5 ± 32.01 217.7 ± 26.8 
 P > 0.01 

Onset of Sensory block was approximately 220 sec. and was comparable in both the groups as the difference was 
not significant statistically.

Table 5: Time to onset of motor blockade 
Motor onset (sec.) Group A Group B 
< 60 0 0 
60- 120 0 0 
121- 180 10 8 
181- 240 20 18 
241-300 20 24 
Mean ± SD 236.6  ± 41.85 250.6  ± 32.01 
 P > 0.05 

There was no significant difference (p>0.05) in time 
to motor onset in both the groups. However, onset of 

motor loss was observed only after 150 sec. and 
mean is around 245 sec.
 

Table 6: Time to peak sensory effect 
Motor onset (sec.) Group A Group B 

< 360 05 05 
361- 480 11 18 
481 – 600 12 18 
601 – 720 18 06 
721 - 840 4 2 
Mean ± SD 657.7  ± 88.92 637.26  ± 94.4 
 P > 0.1 

There was no significant difference (p>0.1) in time 
to peak sensory effect in both the groups. The mean 

time to get peak effect was approximately 11 min. in 
both the groups.
 

Table 7: Time to peak motor effect 
Motor onset (sec.) Group A Group B 
< 360 0 0 
361- 480 8 7 
481 – 600 10 11 
601 – 720 18 17 
721 - 840 6 7 
> 840 8 8 
Mean ± SD 763.7  ± 85.06 756  ± 89.47 
 P > 0.1 

 
As shown in the table, there was no significant 
difference in time to peak motor effect in both the 
groups & mean time for peak motor effect is 12.5 
min in both the groups. 

There was no significant difference in time to skin 
incision in both the groups. There was no response 
to this surgical stimulus in any patients from both the 
groups
 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Pandey et al.                           International Journal of Current Pharmaceutical Review and Research  

58   

Table 8: Time to skin incision 
Time (sec.) Group A Group B 
< 20 0 0 
20- 25 25 24 
26 – 30 20 22 
>30 5 4 
Mean ± SD 24.67 ± 5.71  26.17 ± 6.11 
 P > 0.1 

There was no significant difference in time to skin 
incision in both the groups. There was no response 

to this surgical stimulus in any patients from both the 
groups
 

Table 9.A: Hemodynamic variables 
Pulse rate / min (Mean ± SD) Group A Group B 
Pre-operative 87.53 ± 7.48 87.22 ± 7.15 
Intra operative 86.6 ± 6.09 85.58 ± 7.09 
Post operative 84.35 ± 8.89 78.32 ± 6.4 
 P > 0.1 

 
Comparison of preoperative, intra operative & postoperative pulse rate & blood pressure did not show any 
significant difference in both the groups. 

 
Table-9.B: Hemodynamic variables blood pressure 

Blood pressure mm/Hg 
(Mean ± SD) 

Group A Group B 
Systolic  Diastolic Systolic  Diastolic 

Pre-operative 124.6 ± 10.67 82 ± 7.34 126.6 ± 11.78 78 ± 6.42 
Intra operative 120.8 ± 9.65 78.63 ± 5.98 122.52 ± 10.8 78.32 ± 6.4 
Post operative 123.43 ± 8.89 77.56 ± 5.36 122.76 ± 7.95 78.56 ±6.26 
 P > 0.1 

 
Comparison of preoperative, intra operative & postoperative pulse rate & blood pressure did not show any 
significant difference in both the groups. 

 
Table-10: Intra Operative Sedation 

Grading of sedation 
Grade Group A Group B 

0 (No sedation) 50 0 
I (drowsy) 0 0 40 
II (Slept can be aroused) 0 10 
III (Slept well cannot be aroused) 0 0 
Mean ± SD 0 1.6 ± .40  
P < 0.05 
Duration of sedation 
Duration in Hrs Group A Group B 
0-1 - 0 
1-2 - 0 
2-3 - 13 
3-4 - 37 
Mean ± SD - 3.6±.7 

 
All the patients in group B had sedation, lasted for 
3-4 hrs only while no patients from group A had 
sedation so the difference was statistically 
significant. 

In group A all patients were awake (no sedation) 
while in group B all the patients were sedated out of 

which 40 patients were drowsy, while 10 patients 
were asleep but arousable & none of the patient had 
grade IV sedation (Asleep and not arousable). All 
the awake patients in group A were demanding 
sedation during surgery.
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Table 13: Duration of analgesia as per VAS score 
VAS score Group A Group B 

3 hrs 0 0 
6 hrs 6.28 ± 0.85 0 
9 hrs - 3 ± 0.6 
12 hrs - 7.18 ± 1.13 

 
At the end of 6 hrs group A patients had visual 
analogue score of 6.28 ± 0.85 ( Mean ± SD) thus 
they required rescue analgesia, while group B 
patients had VAS score of 0 (no pain) thus they did 
not require rescue analgesia. So, the difference was 
statistically significant. 

At 9 hrs, group B patients had VAS score of 3.0 ± 
0.6 (Mean ±SD), patients did not require rescue 
analgesia, as pain intensity was less, while at the end 
of 12 hrs, group B patients had VAS score of 7.18 ± 
1.13 (Mean ± SD), so the patients required rescue 
analgesia. 

Thus, group A patients required rescue analgesia at 
the end of 6 hrs, while group B patients required at 
the end of 12 hrs, thus difference was statistically 
significant i.e. group B (Butorphanol group) patients 
had longer duration of pain relief in post operative 
period. 

Discussion 

Local Anaesthetic drugs, reversibly blocks nerve 
conduction, when applied locally in the appropriate 
concentration. 

By giving peripheral nerve blocks, the patient 
remains conscious without any depression of 
protective airway reflexes & it provides operative 
condition to the surgeon with good muscle 
relaxation, good surgical field & co-operation of 
patient.[8] 

Presence of pain indicates presence of some disease 
or damage in the body. Cutting, tearing, stretching 
& burning of tissues during surgery produces intra 
operative & postoperative pain.[9]  

Pain is produced depending on the site of surgery. It 
is maximum with orthopaedic surgery. If this 
surgical pain is not treated adequately, it may lead to 
derangement in various body functions. So, treating 
pain is necessary to reduce the postoperative 
morbidity & mortality.[10] 

Opioids are powerful, centrally acting agents which 
have peripheral effects also, so opioids have been 
administered for many years to allay anxiety & to 
reduce pain associated with surgery.  Opioids exert 
this therapeutic effect by mimicking the action of 
endogenous opioid peptide at opioid receptors.[11]  

Peripheral nerve block given with local anesthetic 
drugs produce analgesia, but to prolong duration of 
post operative analgesia, many agents including 
variety of opioids have been used by various 

investigators. These include Buprenorphine, 
Morphine, Pethidine, Tramadol, etc. A recently 
introduced opioid i.e. Butorphanol can also be used 
for the same. 

Opioids produce analgesia when given in peripheral 
nerve blocks by following mechanisms (Viel & 
Colleagues) [13,12]  

Primary afferent tissues (dorsal roots) have been 
found to contain opioid receptors. Opioids may 
diffuse from the brachial plexus sheath & then bind 
with opioid receptor at the dorsal horn.[14]  

The evidence of axonal flow of various 
macromolecules suggested possible centripetal 
axonal transport of opioids into the substantia 
gelatinosa after perineural injections. Opioid agonist 
produces a local anesthetic like effect on the surface 
of excitable cell membrane. (Frank GB et al, 1985.). 
Peripheral nerve blocks are useful in patients where 
administration of general anesthesia may be 
associated with increased risk of morbidity. 

Again, with peripheral block, the patient remains 
conscious without loss of airway reflexes. It reduces 
postoperative complications which are associated 
with General anaesthesia like nausea, vomiting, 
respiratory depression etc. It also permits early 
ambulation and early oral feeding with reduced 
recovery room admissions. 

Brachial Plexus Block is an accepted mode of 
regional analgesia for upper limb surgeries. 
Supraclavicular block is a simple, easy to administer 
& economical technique. It produces dense 
analgesia & gives surety of effective block. With 
this technique, landmarks are easy to locate & 
tourniquet pain is better tolerated. Selection of drug 
(opioid) via brachial plexus route: Until now, many 
different types of opioids drugs have been used in 
brachial plexus block for prolongation of analgesia. 

1. Viel & colleagues (Viel Ej, Eledjam JJ)[13, 16] 
have shown that injection of buprenorphin 3-
ug/kg in supra clavicular brachial plexus block 
produces significantly longer pain relief than 
morphine after upper limb surgery.   

2. Kapral S, Gollmann G, Walti B[17] have 
studied Tramadol in local anesthetic via axillary 
brachial plexus block & have demonstrated that 
100 mg of Tramadol with mepivacaine 1% 
provides prolongation of blockade without side 
effects. [17] 
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Z. Wajima et al, Y. Nakajima, C. Kim27.28 have 
studied Inj. Butorphanol in local anesthetic via 
continuous brachial plexus block & have 
demonstrated that Butorphanol produces prolonged 
pain relief in postoperative period without any side 
effects. So here, we have used Inj. Butorphanol 
(agonist at Kappa receptor & agonist antagonist at 
mu receptor) in addition to local anesthetic drugs via 
Supraclavicular brachial plexus block. [18, 19] 

As Butorphanol is pure agonist at kappa receptor, it 
produces analgesia but as it is partial agonist- 
antagonist at mu receptor, it has very negligible side 
effects like respiratory depression, nausea, vomiting, 
itching, euphoria, dependency etc.[21]  

In most of the studies like those by Allen B. et al, Z. 
Wajima et al, Butorphanol was given via catheter 
into Brachial plexus block at the end of surgery for 
post operative pain relief, but we have used this 
agent from the beginning of the surgery using its 
sedative property to our advantage during the 
surgery. nj. Butorphanol can be given via 
intravenous route, intra muscular route, Transnasal 
route & epidural route also, but we have given 
Butorphanol in Brachial plexus block, as it produces 
prolonged duration of analgesia (6-8 hours) by its 
action at local site. When given via other routes it 
produces analgesia only for 3-4 hours. 

As shown by Dobkin AB et al, Eamkow, & Caruso 
Fs et al., in their study of Butorphanol & Pentazocin 
in patients with severe post operative pain, 
Butorphanol was as effective as pentazocine, when 
administered in approximately same analgesic 
doses. [21] 

Tavakoli M. Corssen G & his colleagues have 
studied double blind comparison of parental 
analgesic activity of Butorphanol & morphine, have 
suggested that Butorphanol is safe, potent & 
effective analgesic agent in comparison to 
morphine.[22] 

In our study, patients between 18-60 yrs, of age were 
enrolled. Paediatric patients were not included as it 
is difficult to obtain co-operation in a crying child 
without giving any sedation, difficult to elicit 
paraesthesia in a child & difficult to assess the 
sensory blockade by pinprick. Mean age was 
comparable in both the groups 

In sex distribution, 64% of patients in group A & 
60% of patients in group B were male. This may be 
due to the fact that males are more prone to accidents 
& it was statistically insignificant. Our study is 
comparable to that of G. Ishikawa, K. Kaneko, Z. 
Wajima – 1995 [23] Y. Nakajima, C. Kim, Z. 
Wajima – 1995 [24]. 

Mean weight was comparable in both the groups. All 
the patients were from AR-I & AR - II grade (Graph 
-III), which is comparable with the study done by G. 

Ishikawa, Z. Wajima – 1995 [23], Y. Nakajima, C. 
Kim – 1995 [24, 23].  

Upper limb surgeries around elbow, forearm & hand 
were taken, as they are the most suitable candidate 
for supra clavicular brachial plexus block. As shown 
in the table-4, most of the patients were operated in 
orthopaedic surgery like open reduction and internal 
fixation, closed reduction with/without internal 
fixation, external fixator, Implant extraction, 
excision (Radial head) and debridement. 

In our study, we have used mixture of Lignocaine 
hydrochloride 2% (7mg/kg) and Bupivacaine 
hydrochloride 0.5% (2mg/kg) in the local anesthetic 
agent. As Bupivacaine has got a prolonged duration 
of action with good sensory blockade, we have used 
it in combination with Lignocaine which has 
advantage of early onset and good motor blockade. 
Epinephrine (adrenaline) was added to mixture of 
local anesthetics in 1:2,00,000 concentration in the 
dose of 5 µg/ml as it prolongs the duration of action 
of Lignocaine anesthesia by decreasing its rate of 
absorption by local vasoconstriction; it also 
decreases systemic toxicity by decreasing rate of 
absorption into the circulation. 

Time to onset of sensory blockade was 224.5 ± 32.01 
(sec) in group A & 217.7± 26.8 (Sec) in group B & 
it was comparable in both the group. Time to onset 
of motor blockade was 236.6 ± 41.8 (sec) in group 
A & 255.6± 32.01 (Sec) in group B. There was no 
statistically significant difference in both the groups 
(Graph -V). Time to peak sensory block & peak 
motor block were comparable in both the groups. 
Thus, Butorphanol does not affect onset of action of 
Local Anaesthetic drugs (Graph -VI & VII). As our 
study is first of this kind, comparison of our data 
with other studies is not possible. 

As far as Hemodynamics are concerned, comparison 
of preoperative, intra operative & postoperative 
pulse rate & blood pressure did not reveal any 
statistically significant difference in both the groups 
as shown in the graph VIII & IX. Our study is in 
consonance with the study of Z. Wajima, T. Shitara, 
Y. Nakajima, C. Kim – 1995 [23,24]. Z. Wajima, T. 
Shitara, Y. Nakajima – 1997 [18]. 

Comparison of preoperative, intra operative & 
postoperative respiratory rate did not show 
statistically significant difference in both the groups 
(Graph -X). None of the patient in group B had 
Respiratory rate < 12/ min., thus not a single patient 
had respiratory depression in group B. Also, in the 
study by Z. Wajima and T. Shitara [23, 24, 18] there 
was no respiratory depression.  

Comparison of intra operative sedation showed 
significant difference in both the groups . All the 
patients in group B were sedated but easily 
arousable. Whereas none of the patient from group 
A had any sedation. So, patients in group B did not 
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require any other sedative drug intra operatively & 
they did not feel any positional discomfort during 
surgery. Whereas patient in group A was feeling 
discomfort during surgery. Duration of sedation was 
3-4 hours in all the patients. Our study is comparable 
with the study by Z-wajima, Y. Nakajima, [23, 18] 
who also found slight drowsiness in their patients. 

Postoperatively comparison of duration of 
postoperative analgesia was done by visual analogue 
scale score & showed statistically significant 
prolonged duration of analgesia in group B 
(P<0.001). 

At the end of 3 hrs, none of the patients from both 
the group experience pain. However, at the end of 6 
hrs all the patient s in group A had pain with 
intensity of 6.28 ± 0.85 on VAS score, whereas none 
of the patients in group B had pain, thus group A 
patients required rescue analgesia at the end of 6 hrs. 
& study was continued in group B patients. At the 
end of 9 hrs, Group B patients had pain intensity of 
3.0 ± 0.6 (Mean ± SD) on VAS score, as the pain 
intensity was less & as patients did not ask for 
analgesics, rescue analgesics were not given to the 
patients; but at the end of 12 hrs. Group B patients 
had pain intensity of 7.18 ± 1.13 (Mean ± SD) on 
VAS score, so all the patients were given rescue 
analgesia. Thus, Group A patients required rescue 
analgesia at the end of 6 hrs, while Group B patients 
required at the end of 12 hrs.  

Thus, Butorphanol produces statistically significant 
prolonged duration of postoperative analgesia. Our 
study is comparable with the study of Z. Wajima et 
al, T. Shitara et al & Y. Nakajima et al. [25]   

They have studied comparison of continuous 
brachial plexus infusion of Butorphanol (B) 
Mepivacaine (M) & mepivacaine-Butorphanol 
(MB) mixture for postoperative analgesia & have 
reported that at 3 hrs after operation VAS score was 
significantly higher in group M than in group MB 
(P<0.01). At 9 hrs. & 18 hrs. after operation VAS 
scores were significantly higher in Group B than in 
Group MB, while at 24 hrs. VAS scores were 
significantly higher in group M than in both groups 
MB & B. So, at 4 hrs, after operation cumulative 
Diclofenac analgesic consumption was significantly 
higher in group M than in group MB. 

Summary and Conclusion 

Hence, we can conclude from our study that addition 
of Butorphanol (an opioid) to the mixture of local 
anesthetic agents (lignocaine + Bupivacaine) in 
supraclavicular Brachial plexus block produces 
Longer duration of postoperative analgesia. Good 
intraoperative sedation without respiratory 
depression. Hemodynamic stability. No other side 
effects apart from vomiting which occurred in both 
the groups. 

Thus, a newer opioid agent, Butorphanol which acts 
as agonist at kappa receptor and partial agonist-
antagonist at mu receptor, can be safely used along 
with local anaesthetic agents for postoperative pain 
relief via Brachial plexus Block in upper limb 
surgeries. 
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