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ABSTRACT
Introduction

Pain is an unpleasant sensory and emotional experience
associated with actual or potential tissue damage, or
described in term of such damage. The relief from pain is the
essence of anesthesia. Peripheral nerve blocks provide
longer and more localized pain relief than neuraxial
techniques while also avoiding the side effects of systemic
medication. This study was aimed to find the effectiveness
of Study solution (addition of Sodium bicarbonate to 0.375%
Bupivacaine)on onset time, duration and quality of Brachial
Plexus Block.

Methodology

This study was conducted among 60 different patients
undergoing surgical procedure of the upper limb. They were
categorized into two different groups. The first group
(Group1), 30 patients received Brachial Plexus block with 30
ml of study solution (0.375% Bupivacaine with 2ml of
Sodium bicarbonate7.4%). The second group (Group 2)
received 30 ml of 0.375 %plain bupivacaine only and the
differences in onset, duration and quality of blockade were
studied.

Result

The similarity of age between the two groups can be seen. In
Group 1 the mean onset time of sensory blockade was 9.43
minutes and motor blockade was10.43 minutes when
compared to Group 2 having sensory onset of minutes 23.93
and motor onset of 26.33minutes.Similarly, In Group | the
mean duration of sensory blockade was 477.67 minutes and
motor blockade were 467.67 minutes when compared to
Group 2 having sensory duration 0f215.67 and motor
duration of 205.67 minutes. The quality of sensory blockade
was also betterin groupl (P-Value:0.006).

Conclusion

Addition of Sodium bicarbonate to bupivacaine had
significant clinical advantage over plain bupivacaine on
onset time, duration and quality of sensory and motor
blockade in brachial plexus block.
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INTRODUCTION

Pain is an unpleasant sensory and emotional experience
associated with actual or potential tissue damage, or
described in term of such damage.' It is one of man's
compelling experience. The relief from painis the essence of
anesthesia. Since the discovery of local anesthetic drugs, the
need for pain relief during surgery without loss of consciousness
is appreciated more and more, both by anesthetists
andsurgeons”.

Peripheral nerve blocks provide longer and more localized
pain relief than neuraxial techniques while also avoiding the
side effects of systemic medication. Regional anesthesia of
the extremities and of the trunk is a useful alternative to
general anesthesiain many situations.’

In the upper limb, regional anesthesia may be used for
elective as well as emergency procedures on the hand,
forearm, and elbow.

Halsted first accomplished Brachial Plexus Block, when
hefreed the cords and nerves of the brachial plexus after
blocking the roots in the neck with cocaine solution.” Later
studies revealed that the nerves supplying the arm and the
forearm are geographically grouped closely together in the
brachial plexus and a single injection could provide analgesia
for the whole limb.”* More and more anesthetists are
practicing regional anesthetic techniques when ever
possible so aim of this study to find out the effect of addition
of 2 ml of Sodium bicarbonate7.4% to 0.375% Bupivacaine
solution on onset time, duration of Brachial Plexus Block by
Supraclavicular Approach.

METHODOLOGY

A comparative study was conducted in the department of
Anesthesia of College of Medical Sciences, Bharatpur-10,
Chitwan. Sample size was calculated using formula
(n)=(Za+zB)"r2 o”2/d"2= (1.96+0.84)"2 (1.9)"2/(9.25-
8.25)7"2=28.3024=29, Where Za is the z- score value at 5%
level of significance=1.96 and Zp is the power of test, at 80%
power its value is 0.84. Standard deviation was taken as 1.9
and mean difference was taken as 1.” Prior to the study
ethical approval was taken form Institutional Review
Committee of College of Medical Sciences (Ref. No.
COMSTH-IRC/2019-1030). Patients were selected using
simple random sampling (using random number table).
Informed and written consents was taken from all the
patients. Patients were randomly divided into two groups.

Group 1:30 patients were injected with to 30 ml of 0.375% of
Bupivacaine with sodium bicarbonate

Group II: 30 patients were injected with a 30ml of 0.375 %
plain Bupivacaine.

Time of onset of sensory block was recorded using pinprick
in skin dermatomesC4-T2 once in every minute for the first
30 minutes after injection and there after every 30 minutes
till patient regained normal sensations. The same observer
assessed the motor block at same time intervals. Onset of
sensory block was 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.

Sensory block and motor block was assessed by Hollmen
scaleas:

Onset of sensory and motor block was defined as minimum
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of Grade 2 in Hollmen scale. Block was considered complete
when sensory and motor score was Grade 3 in Hollmen
scale. Duration of sensory block was the time in minutes
from onset of analgesia (Hollmen scale Grade 2) to the
recurrence of pain to pinprick. Duration of motor block was
the time in minutes from the onset of paresis (Hollmen scale
grade2) to the normal muscle function.

The quality of sensory and motor block was studied and
graded as per whether the blocks were complete,
incomplete or totally absent.

The usage of adjuvants after the block was graded according
to whether the surgery was done under general anesthesia
(Grade 2) due to complete failure of block, whether opioids
or sedatives were used during intra operative period (Grade
1) or if adjuvants of any kind were not used throughout the
surgery (Grade0).

Collected data was check for completeness and accuracy.
Then entered and analyze using SPSS-17. Data were analyzed
using descriptive and inferential statistical tools. In the
descriptive statistics mean, SD were used for continuous
variables while for categorical variables frequency and
percentage were used. In the inferential statistics to find the
association between two groups Student t-test were applied.
P-value <0.05 were considered as statistically significant.

An Inclusion Criteriaincludes:

1. ASAGradeland2ofeithersexgoingforupperlimbsurgeries
2. 20to70yearsofage.

An exclusion criterionincludes

1. Patient'srefusal

2. Progressive neurological disorders

3. Severekidney, liver or respiratory dysfunction

4. History of bleeding disorders

5. History of hypersensitivity to local anestheticdrug.

A detailed preoperative assessment with respect to history
and examination were performed

Investigations like Hemoglobin (Hb), Total count (TC).
Differential count (DC),platelet count, Bleeding time (BT).
Clotting time (CT). Random blood sugar, electrolytes, urine
albumin, chest X-ray and Electrocardiogram (ECG) were
obtained during PAC. Each patient was visited pre-
Operatively the procedures were explained and the
informed written consent was taken.

All the patients were premedicated the previous night with
Diazepam 10 mg and again in the morning two hours before
the scheduled time of operation with sips of water.

Each patient was randomly assigned to one of the two
groups (30 patients each)

Preparation of study solution

Group | (Sodium bicarbonate group) received 30 ml of 0.375
% bupivacaine with Sodium bicarbonate. The drug solution
was prepared by adding 2 ml of Sodium bicarbonate7.4% and 8ml
distilled wateri.e.total 10 mlto 20 ml of 0.5% bupivacaine.
Group Il (Plain bupivacaine group) received 30 ml of 0.375%
bupivacaine only.

Anaesthesia Technique: The block was given by supraclavicular
approach where the patient lies supine, with the arm along
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his body and the head slightly rotated on the opposite side.
The supraclavicular area was aseptically prepared and
draped. The physician was placed at the head of the patient,
on the side to be blocked. Ultra sound guided BPB was
performed under full aseptic measures.

Sensory block and motor block was assessed by Hollmen
scaleas:

Grading of Sensory block

Grade: 1 Normal sensation of pinprick

Grade: 2 Pinpricks felt as a sharp pointed but weaker
compared with same areainthe other upperlimb

Grade: 3 Pinpricks recognized as touch with blunt object
Grade: 4 No perception of pinprick

Grading of Motor block:

Grade: 1 normal muscle function

Grade: 2 slight weaknessesin function.

Grade: 3 very weak muscle function.

Grade: 4 omplete loss of muscle function.

Comparison of quality of blockade was done, based on
Hollmens scale and number of adjuvants used to complete
operation

RESULT

This study was conducted among 60 different patients
undergoing upper limb surgical procedure, they were
categorized into two different groups that is 30 patients in
each. The Group-1 patients received regional Block 30 ml of
study solution (0.375% Bupivacaine with Sodium
bicarbonate). The second group (Group 2) received 30 ml of
0.375%plain bupivacaine only and the differences in onset,
duration and quality of blockade were compared.

The study population of the two groups was similar on the
basis of demographicdistribution.

Significant difference was noted between Sodium
bicarbonate and Plain group on the following parameters:

Comparison of Onset of Sensory and Motor Blockade

In Group 1 the mean onset time of sensory blockade was
9.43 minutes and motor blockade were 10.43 minutes when
compared to Group 2 having sensory onset of 23.93minutes
and motor onset of 26.33minutes. It showed Onset of
sensory and motor blockade compared to Sodium
bicarbonate usage (P-value: < 0.001) statistically significant.
(Table: 2)

Comparison of Duration of Sensory and Motor Blockade

In Group | the mean duration of sensory blockade was
477.67 minutes and motor blockade were 467.67 minutes
when compared to group 2 having sensory duration of
215.67 and motor duration of 205.67 minutes which is
(p-value <0.001) statistically significant. (Table: 2)

Quality of Sensory and motor Blockade

Quality of sensory and motor blockade was better hence
quality of anesthesia in bicarbonate group than plain
Bupivacaine group as the number of adjuvants used in
Group 2 were significantly higher as compared to Group 1
apart from this, In Group 2 patients 6.67% required
conversion to GA while none of the patients in Group 1
required GA. (Table: 3)
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Table 1: Distribution of Ages

Age in m_
years Total P-Value

2130 |13 (43 34%) 16(53 34%) | 29(48.34%) | 0.96
31-40 | 9(30.0%) 3(10.0%) 12(20.0%)

41-50 | 1(3.34%) 6(20.0%) 7(11.67%)

51-60 | 2(6.67%) 5(16.67%) 7(11.67%)

>60 5(100%) 0 5(8.34%)

Total | 30 (100%) 30(100%) 60(100%)

Table: 2 Comparison of onset and duration of sensory and

motor blockade

Group Mean Std. Max. | P-Value
Deviation

Onset of motor With Sodium | 10.43 1.633 <0.0001
Blockade (mins.) bicarbonate

Plain 26.33 | 30 3.836 20 33
Onset of sensory With Sodium 9.43 30 1.547 8 12 <0.0001
Blockade (mins.) bicarbonate

Plain 23.93 30 3.503 18 30

Duration of motor | With Sodium | 467.67 | 30 26.579 420 | 520
Blockade (mins.) bicarbonate

<0.0001

Plain 205.67 | 30 18.134 170 240
Duration of Sensory | With Sodium | 467.67 | 30 26.579 430 540
Blockade (mins.) bicarbonate

<0.0001

Plain 215.67 | 30 18.134 180 250

Table: 3 Comparison of Quality of Blocks
Adjuvants not Adjuvants Converted to
used/Grade: 0 | Used/Grade: 1 | GA/Grade: 2

Sodium 86.66% 13.34% 00.00

bicarbonate Group

Plain Group 76.66% 16.67% 6.67%
DISCUSSION

In spite of enormous literature on the subject of analgesia,
the contemporary practice of pain relief is still many years
behind times. The search for newer analgesics and newer
techniques continues. Supra clavicular brachial plexus block
is a well-organized method of achieving analgesia in the
arm, forearm and hand region.

The onset of blockade of Sodium bicarbonate group was
earlier when compared to plain bupivacaine group. In our
study the mean onset of sensory and motor blockade in
Sodium bicarbonate group was 9.43 and 10.43 minutes
respectively. Similarly, the mean duration of sensory
blockade was 477.67 minutes and motor blockade were
467.67 minutes which is faster onset and longer duration
when compared to pain bupivacaine group this could be
explained by this addition of sodium bicarbonate to local
anesthetics solution will raise the PH closer to PKa which
shorten the latency, increases the intensity and prolong the
duration of resultant neural blocked.”

The results of our study supported by the findings of Singh
SP et al®, carried out A Randomized double blind controlled
trial, effect of alkalinized bupivacaine and fentanyl mixture
in supraclavicular brachial plexus block resulted faster onset
of block (7.25 +_1.07minutes), achieved complete block
(25.6+-7.8 minutes) and prolong duration of analgesia
(4.45+- 0.48Hours) as well as quality of block also
significantly improved which is accordance with our study.
Similarly Sodium bicarbonate has been used worldwide to
reduce both onsets of action as well as pain on the injection.
Vinay Mohan Kashyap et al’, did randomized prospective
trial of 100 patients aged 18-55 years who were given 3
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nerve blocks (inferior alveolar, lingual, and long buccal) was
designed to assess the effect of alkalinisation of the
lignocaine solution with sodium bicarbonate. All patients
were given 2% lignocaine hydrochloride with adrenaline
1:80,000 and 50 patients were randomly allocated for given
8.4% sodium bicarbonate in a 1/10 dilution. Pain was
measured on a visual analogue scale (VAS). Results have
confirmed the efficacy of the alkalinized local anaesthetic
solution in reducing pain on injection and resulting in
quicker onset of anaesthesia.

Curatolo, Michele MD et al®, did a study on Twenty-four
patients undergoing epidural blockade with 20 mL lidocaine
2% at L2-3 were randomly divided into three groups:
lidocaine hydrochloride, lidocaine CO,, and lidocaine plus 2
mL sodium bicarbonate 8.4%. Pain threshold after repeated
electrical stimulation (five impulses at 2 Hz), pinprick, and
cold test were performed at S1 and L4. Motor block was
assessed. The addition of bicarbonate resulted in higher
pain thresholds (P < 0.0001), faster onset of action (P =
0.009), and higher degree of motor block (P = 0.004)
compared with lidocaine hydrochloride. They found no
significant differences between lidocaine CO, and
hydrochloride and concluded that the addition of sodium
bicarbonate to lidocaine enhances the depth of epidural
blockade, increases inhibition of temporal summation, and
hastensthe onset of block and enhances analgesia.

Dhananjay Ambike, Narendra P L et al”’; hasconducted this
study to evaluate the effects of addition of potassium
chloride and sodium bicarbonate to lignocaine 1.5% on its
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CONCLUSION
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