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Abstract

Obijective: A clinical study to determine the onset of action & duration of sensory and motor block and to study the
duration of analgesia.

Material and Methods: Eighty ASA physical status Grade 1 and 2 patients of either sex, between 18-60 years of age
& BMI 18.5- 30 undergoing elective and emergency upper limb surgeries were selected for the study. After a
thorough history and examination patients were divided into two groups of 40 each, depending on the drug
administration. Group A: It consists of patients who were given 25 ml of 0.5 % Levobupivacaine with 0.5 ml normal
saline. Group B: It consists of patients who were given 25 ml of 0.5 % Levobupivacaine with 0.5 ml of Buprenorphine
(150pg). The onset time of the sensory and motor blocks; the time required for complete sensory and motor blocks;
the total duration of analgesia, the haemodynamic changes and side effects were determined and compared in both
the groups.

Results: It was observed that addition of Buprenorphine as an adjuvant to local anesthetics for brachial plexus
makes sensory (9.67+2.34 mins) and motor (13.10+3.29 mins) onset earlier than plain local anesthetic agent (sensory
12.45£3.96 mins and motor 14.865+4.08 mins) used. The duration of sensory (8.11+1.58 hrs. and 14.72+3.09 hrs)
and motor (10.77+1.57 hrs. and 16.71+3.39 hrs) block was significantly longer in the Buprenorphine group than in
the control group (p-value < 0.001). All patients in both groups remained hemodynamically stable with no significant
difference in vital parameters at all times. The postoperative pain score and the number of patients who required
rescue analgesics and mean number of supplemental analgesics required were also significantly lower in
Buprenorphine group as an Adjuvant to local anesthetics.

Conclusion: It was concluded that the addition of 150ug (0.5 ml.) of Buprenorphine to 0.5% Levobupivacaine
effectively and safely shortens the onset of sensory and motor blockade, increases the duration of sensory and motor
blockade and increases the duration of postoperative analgesia without any hemodynamic disturbances.

Keywords: Levobupivacaine, Buprenorphine. Ultrasound, Supraclavicular brachial plexus block, Sensory and motor
blockade.
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Introduction

Discovery of brachial plexus block was a
milestone in the history of anaesthesia. Prior to it,
general anaesthesia was administered for upper
limb surgeries. Because of its airway related
complications and need for stringent post-
operative monitoring and care it was associated
with increased cost of medical services and
greater morbidity in terms of postoperative pain.
Regional nerve block is a safe and well accepted
technique of anaesthesia since it avoids the
untoward effects associated with general
anaesthesia, resulting in more favorable outcome
along with increased margin of safety especially
in ASA grade Il and IV patients. Regional
anaesthesia in the form of brachial plexus has
rapid onset, predictability and dense anaesthesia
and has increased its domain from operation
theatre to post-operative analgesia and chronic
pain management with reduction in requirements
of intravenous opioid analgesics thereby reducing
post-operative respiratory depression, nausea,
vomiting and sedation along with reduced use of
NSAIDS thereby reducing bleeding tendencies
and NSAIDS induced ulcers.

William Stewart Halsted in 1884 first performed
brachial plexus block technique by exposing the
roots, in New York City at St. Luke’s Roosevelt
Hospital Centre. Halsted used local infiltration for
expose the roots surgically and injected under
direct vision with a small amount of 0.1 %
cocaine.® The first percutaneous block was
performed independently in 1911 by Hirschel and
Kulenkampff  using the axillary and
supraclavicular routes, reportedly on himself. The
techniqgue was published later in 1928, by
Kulenkampff and Persky. The Kulenkampff
approach using the supraclavicular route gained
greater acceptance as it had better standardized
and larger series of cases, which were reported
with greater success and had lesser complications.
The supraclavicular block was given at the level
of the brachial plexus trunks. Here, the three nerve
structures confined to a tiny surface area carry the

entire  motor, sensory and
innervations of the upper extremity.
Satisfactory surgical conditions are obtained with
complete motor and sensory blockade. The
concurrent sympathetic blockade reduces post-
operative pain, vasospasm and edema.

Ultrasound guidance provides visualization of
anatomical structure hence shorten the block
performance time, reduce the number passes,
ensuring high nerve block success and improved
patient safety, particularly with regard to LAST as
the dose of local anaesthetic required for effective
block is lower.

Levobupivacaine is a pure S enantiomer of
Bupivacaine, Levobupivacainehas emerged as a
safer alternative for regional anesthesia than its
racemic parent. Levobupivacaine has
demonstrated a superior pharmacokinetic profile
and less affinity and strength to myocardial
depression and central nervous vital centers in
pharmacodynamic studies. Levobupivacaine had a
lower risk of CNS toxicity when compared with
Bupivacaineand/or Dexbupivacaine. No
unchanged Levobupivacaine detected in urine or
feces as Levobupivacaine is completely
metabolized.

Buprenorphine is a high molecular weight opioid
agonist-antagonist. It is lipophilic & has high
affinity for p receptor and longer duration of
action, Buprenorphine is easily available and is
cost-effective, side effects like respiratory
depression and sedation are less shown by
Buprenorphine as compare to other opioids.

We found limited published data on the effect of
Buprenorphine as an adjuvant to Levobupivacaine
for brachial plexus blocks. No study was found in
literature on use of a combination of
Levobupivacaine and Buprenorphine for brachial
plexus block by supraclavicular approach using
ultrasound guidance.

Hence, the present study was undertaken to study
the efficacy of addition of Buprenorphine 150ug
to 0.5% Levobupivacaine in comparison to
Levobupivacaine alone when used in ultrasound

sympathetic
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guided supraclavicular brachial plexus block for
upper limb surgery.

Material and Method

Type of Study: A prospective randomized
controlled study

Study Duration: November 2018 to October
2019(one year)

Sample Size:2 groups of 40 each

Study Group A: Inj. Levobupivacaine 0.5% 25 ml
+ 0.5ml Normal Saline

Study Group B: Inj. Levobupivacaine 0.5% 25 ml
+ Inj. Buprenorphine 150pug 0.5 ml.

Inclusion Criteria: patients age between 18-60
years, ASA | & Il adult patients of either sex,
undergoing upper limb surgery under ultrasound
guided supraclavicular brachial plexus block after
obtaining written informed consent.

Exclusion Criteria: Patient’s refusal, Known
allergy to local anaesthetics, Infection at local site,
Patient with ASA I, IV or V, History of
Cardiovascular disorders, Bleeding disorders or
patient on Anticoagulant therapy, Pregnant
patients, Patients on chronic pain medications,
Neuromuscular  disorders  or  pre-existing
neurological disease, Respiratory compromise,
Hepatic failure, renal failure.

Procedure: After carefully explaining the
procedure and obtaining a written informed
consent, patients were divided randomly into 2
groups using computer generated randomization
technique. Tablet Alprazolam 0.25 mg was given
at night before and tablet Ranitidine 150 mg was
given in the morning at night prior to surgery and
6 AM on the day of operation. [V access was
secured and inj. Ondansetron 4 mg IV was given
in preoperative room. In the operating room, the
patient was placed in supine position, arms
adducted and head tilted 45° to the opposite side.
Supraclavicular  brachial plexus block was
performed using an ultrasound system (Toshiba,
Nemio SSA-550A, Japan) using a 8-13 MHz
linear high-frequency transducer to obtain the best
possible transverse view of brachial plexus in
transverse plane. Transducer probe was coated

with sterile gel and placed in supraclavicular
region above the clavicle. Once the artery, rib,
pleura, and plexus are simultaneously in view, a
22 gauge needle was inserted by “in plane”
approach from the lateral side of the probe and
placed above the plexus. A predetermined volume
(25.5 ml) of local anesthetic solution was injected
after negative aspiration into the corner pocket
between the first rib inferiorly, supraclavicular
artery medially, and nerves superiorly. Spread of
local anesthetic was observed as distension of
brachial plexus sheath. Thereafter, the needle was
repositioned to distribute the solution around all
nerve trunks and divisions within the plexus
sheath. Needle was removed and area was cleaned
with sterile paper towel and sealed with sterile
dressing.

Assessment

Onset of sensory block and motor block was
assessed every two minutes starting from time of
injection till complete block. Pinprick test with a
blunt 23 G hypodermic needle, using a 3point
scale (0- normal sensation, 1- loss of sensation of
prick [analgesia], and 2- loss of sensation of touch
[anaesthesia] and compared to contralateral arm.
Assessment of motor block was done at 2 min
intervals till 30 min by modified Bromage 3-point
score (0 - normal motor function with full flexion
and extension of elbow, wrist, and fingers, 1 -
decrease motor strength with ability to move
fingers and/or wrist only, and Complete motor
blockade with inability to move fingers). Plexus
block was considered successful when Vester-
Anderson’s criteria: --at least two out of four
nerve territories (Ulnar, Radial, Median and
musculocutaneous) are effectively blocked- are
fulfilled.

Pain was assessed on a rating scale (VAS), zero
representing no pain and 10 meaning worst
possible pain. Injection Tramadol 2mg/kg IV was
given as rescue analgesic when the VAS score is
more than 4.

The duration of analgesia was considered from
time of complete sensory block to time of first
rescue analgesia.
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Results and Observations

Both the groups were comparable in the terms of
age, sex, body mass index, ASA grade, type of
surgical procedure and no statistically significant
difference was found.(Table :1)

The mean onset of sensory block in between
group A 12.45+3.96 mins and Group B 9.67+2.34
mins. There was highly significant difference in
mean onset of sensory block in between group A
and Group B (p<0.0001) showing that the onset of
sensory block was late in Group A.

The mean onset of motor block in between group
A 14.865+4.08 mins and Group B 13.10+3.29
mins. There was significant difference in mean
onset of motor block in between group A and
Group B (p<0.05) showing that the onset of motor
block was faster in Group B.

In the comparison of mean duration of sensory
blockade between the two groups, the mean
duration of sensory blockade for group A was
8.11+1.58 hrs and for group B it was 14.72+3.09

Table 1: Demographic Profile.

hrs. the sensory blockade is longer in B group and
it is statistically significant with a p-value of
<0.001.

In case of comparing means of duration of motor
blockade between the two groups, the mean
duration of motor block in between group A
10.77+£1.57 hrs. and Group B 16.71+3.39 hrs.
There was highly significant difference in mean
duration of motor block in between group A &
Group B (p<0.0001) showing that the duration of
motor block was longer in Group B. (Figure: 2).
The mean duration of analgesia in between group
A 11.01+1.57 hrs. and Group B 16.99+3.37 hrs.
There was highly significant difference in mean
duration of analgesia in between group A &
Group B (p<0.00001) showing that the duration of
analgesia was longer in Group B.

Mean pulse rate and mean arterial blood pressure
was also comparable in both the groups (Figure: 3
and 4).

Parameters Group A (n=40) Group B (n=40) p-value
Age (Years) 33.58+11.10 36.40+13.67 0.248
BMI(Kg/M?) 21.58+1.56 21.00£1.58 0.103
Gender (M/F) 25/15 25/15
ASA (I/11) 32/08 31/09
MEAN OF DURATION OF SENSORY BLOCK (IN HOURS)
16,00 14,72
14,00
12,00
10,00
8,00 -
6,00 -
4,00 -
2,00 -
0,00 - T
GROUP A GROUP B

Figure 1: Comparison of duration of sensory blockade between the A and B groups.
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DURATION OF MOTOR BLOCK (IN HOURS)
18,00 16,71
16,00
14,00
12,00 10,77
10,00 -
8,00 -
6,00 -
4,00 -
2,00 -
0,00 - :

GROUP A GROUP B

Figure 2: Comparison of duration of motor blockade between the A and B groups.

Table 2: Comparing the mean duration of post op analgesia between the A and B groups.

MEAN
GROUPS (in hours) S.D t-value p-value
GROUP A 11.01 1.57

GROUP B 16.99 3.37

10.173 <0.00001 | Highly significant
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Figure 3: Comparing the mean arterial heart rate between the A and B groups.
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Figure 4: Comparing the mean arterial blood

Discussion

Peripheral nerve blocks are cost effective
anaesthetic techniques used to provide superb
anaesthesia and analgesia while avoiding airway
instrumentation and the hemodynamic
consequences of general and neuraxial
anaesthesia. Of the various local anaesthetics used
for the brachial plexus block, Bupivacaine is the
most frequently used local anaesthetic as it has a
long duration of action varying from three to eight
hours. But Levobupivacaine due to its safer
cardiovascular profile is now being preferred

The mean age, gender, ASA and BMI for Group
A and for group B was comparable. The gender
distribution and ASA grade were also comparable
in both the groups. The patient characteristics like

pressure between the A and B groups.

gender, age, BMI and ASA in our study groups
were similar to that used by Dixit et al. The
patient age in our study varied between 30 to 40
years which was similar to their study which had a
mean age of 36.2 and 37.4 years.

Onset of sensory and motor blockade occurred
faster in Buprenorphine group as compare to local
anaesthetic group. Similar results were also found
by Behr A et al and Jain N et al We have noted
that onset of sensory block was found to be early
in one study that used Levobupivacaine 0.75%
and another study which used Ropivacaine 0.5%.
whereas it was found to be similar in studies that
used other local anaesthetic agents. We have not
come across any other study that has used
Levobupivacaine Buprenorphine combination in
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supraclavicular brachial plexus block. There are
only few studies that have used ultrasound guided
technique for supraclavicular block but none have
used Buprenorphine as adjuvant to the local
anaesthetic used. Since ultrasound guided is a
more precise technique, it may have a bearing on
the onset time. Levobupivacaine is known to have
a short latency for sensory block than
Bupivacaine.

Duration of sensory blockade is more prolonged
in Buprenorphine group. The mean duration of
sensory block in Group A is 8.11 hrs as compared
to 14.72 hrs in Group B. The duration of motor
blockade is also more in the Buprenorphine group.
Group A had mean duration of motor block of
10.77 hrs as compared to Group B with 16.71 hrs.
the similar results were also found by Dixit et al
Thakur D et al and Sanghvi KS et al. Addition
of Buprenorphine to local anaesthetic in brachial
blocks significantly prolonged the duration of
sensory and motor blockade in our study as well
as in various studies done previously by others.
The mean duration of analgesia for
Levobupivacaine + Buprenorphine Group was
longer as compare to Levobupivacaine Group. It
was found to be about two folds longer in
Levobupivacaine + Buprenorphine group. Behr
Aet al, Dixit et al, Sarkar D et al, Thakur D et
al, Vadhanan P et al and Sanghvi KS et al were
also found the similar result to our study.
Buprenorphine has consistently been used to
provide a longer duration of post operative
analgesia as evidenced by various studies. Thus, it
obviates the need for other systemic analgesics
thereby avoiding their side effects and post
operative sedation.

Conclusion

It is concluded that in this randomized, single-
blinded study the demographic parameters like
age, height, and weight were comparable between
groups. Addition of Buprenorphine makes sensory
and motor onset earlier than plain
Levobupivacaine 0.5%.The duration of sensory
and motor block was significantly longer in the

buprenorphine group than in the control group.
The duration of analgesia was significantly longer
with  Buprenorphine as an Adjuvant to
Levobupivacaine. It was concluded that the
addition of 150pug (0.5 ml.) of Buprenorphine to
0.5% Levobupivacaine effectively and safely
shortens the onset of sensory and motor blockade,
increases the duration of sensory and motor
blockade and increases the duration of analgesia
without any hemodynamic disturbances.
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