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ABSTRACT

Background: Local anaesthetics are the safest and the most effective drugs in medicine for the prevention and
management of pain. Injections of lignocaine as local anaesthetic for pain control in oral and maxillofacial
surgery can be painful with onset of anaesthesiais from 3 to 5 min.Sodium bicarbonate has been used
worldwide to reduce both these drawbacks to the injection, for making procedures more acceptable.

Material and method: This randomised prospective trial of 55 patients aged above 18years who were given
inferior alveolar nerve blocks 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 55
patients (110 sites) were randomly allocated to be given 8.4% sodium bicarbonate in a 1/10 dilution. Pain was
measured on a visual analogue scale (VAS).

Results: Our results have showed the efficacy of the alkalinised local anaesthetic solution in reducing pain on
injection and resulting in quicker onset of anaesthesia.

Conclusion: we concluded that bicarbonate alkalinisation is an effective, practical and inexpensive method of
decreasing the discomfort experienced by patients receiving local anaesthetic with rapid onset of anaesthesia
and increased duration of anaesthesia.
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INTRODUCTION

Local anaesthetics represent some of the most
widely used drugs in medicine and dentistry.! Local
anaesthetics are the safest and the most effective
drugs in medicine for the prevention and
management of pain.? Injection of local anaesthetics
in dental procedure is often painful and therefore is
bad enough for some patients to decline further
interventions under local anaesthesia.3 Thus, the

patient’s ability to tolerate the injection of local
anaesthetic is vital. Relatively pain free nerve blocks
can be useful for local anaesthetic outpatient
procedures (e.g. trans buccal or infraorbital nerve
block). Other suggested ways to reduce the pain of
local anaesthetic administration include topical use
of local anaesthesia, using a thin needle for
injection, slow injection, injecting during needle
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withdrawal, altering the temperature of the
anaesthetic solution, addition of enzymes, oils
which causes blockade of pain and reducing a pain.*
One of the many reasons for pain during
administration of local anaesthesia, is the acidity of
the solution which is thought to be the most
important, and hence buffered carbonated solutions
or alkalinisation of the solutions can be preferred.

Lignocaine has to be used in combination with
adrenaline to produce adequate duration of
anaesthesia for routine minor oral surgical
procedures. Addition of adrenaline (1:80,000) in
2% lignocaine decreases the pH of local anaesthetic
solution leading to increased acidity. To decrease
photo degradation, aldehyde formation and other
denaturing reactions which affect non-ionised
lignocaine molecules, lignocaine solutions are
marketed as acidic solutions. This prolongs their
shelf-life but also makes them painful to inject.
Anaesthetic solution acidity may contribute to
lengthy anaesthetic waiting periods and cause the
burning during injection.! Neutralising these acidic
solutions has been shown to decrease the pain of
administration.*

Alkalinizing dental anaesthetic was first studied by
Gros and then written about by Laewen in 1910.1
Two strategies have been employed for
alkalinisation: = either addition of sodium
bicarbonate or carbon dioxide.> The wuse of
bicarbonate buffering of local anaesthetics to
reduce pain has been evaluated. Sodium
bicarbonate is a systemic alkalinizing agent. It
increases the plasma bicarbonate concentration,
buffers excess hydrogen ions, and raises the pH of
blood, thereby reversing clinical sign of acidosis and
sodium ions blocking certain sodium channel.
Sodium bicarbonate local anaesthetic solution is
used to increase the pH to more physiological pH.3
Raising the pH by the addition of sodium
bicarbonate enhanced diffusion of local anaesthetic
across nerve membranes resulting in a more rapid
speed of onset and therefore an enhanced efficacy
when used for regional blockade. Such alkalinisation
of lignocaine has been shown in volunteers to
reduce the pain of infiltration.¢

Addition of sodium bicarbonate in commercially
(standard) available 2% lignocaine with adrenaline
(1:80,000), increases the pH of solution hence
reduces the pain during injection, decreases the
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onset of anaesthesia and increases duration of
anaesthesia. So, we conducted a randomized, double
blind study compares the efficacy of alkalinized
(8.4% sodium bicarbonate) 2% lignocaine
hydrochloride with adrenaline 1: 80,000 and
commercial (standard) 2% lignocaine
hydrochloride with adrenaline 1: 80,000 in
intraoral nerve blocks.

MATERIAL AND METHOD

Prospective double blind, randomized study of 55
patients each for both group (110 sites) was
conducted on healthy volunteers (ASA-I)
irrespective of gender, race and caste to compare
the effect of alkalinized 2% lignocaine
hydrochloride with adrenaline 1: 80,000 and
commerecial (standard) 2% lignocaine
hydrochloride with adrenaline 1: 80,000 on pain
during injection, onset of anaesthesia and duration
of anaesthesia in intraoral nerve blocks.

Inclusion criteria: Healthy individuals, aged over
18 years of either sex (ASA Class I and Class II) who
were willing for study with informed sign consent.

Exclusion criteria: Patient having clinically
significant medical history and falling in category
ASA other than I and II, allergic to amide type of
local anaesthesia, history of pregnancy, renal
failure, respiratory or metabolic alkalosis,
hypernatremia, hypoventilation, hypertension,
oedema, congestive heart failure, history of urinary
calculi, hypocalcaemia and receiving diuretics.

Methodology

Patients attending OPD of Department of Oral and
Macxillofacial Surgery indicated for extraction were
randomly divided into 2 groups according to the
local anaesthetic solution used in which Study
Group was received Inj alkalinized 2% lignocaine
hydrochloride with adrenaline 1:80,000. Control
Group was received Commercial (standard) Inj 2%
lignocaine hydrochloride with adrenaline 1:80,000

Anaesthetic Solutions:

In control group Inj 2% lignocaine hydrochloride
with 1:80,000 adrenalines and in study group Inj
alkalinized 2% lignocaine hydrochloride with 1:
80,000 adrenalines were used. Alkalinized
lignocaine was prepared immediately prior to
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injection by mixing pharmaceutically prepared 1ml
8.4% sodium bicarbonate solution to 10 ml of 2%
lignocaine with 1: 80,000 adrenaline. This

preparation was used within 1 hour of its
preparation in all cases.

Procedure:

After routine blood and radiographic investigations,
pre-operative vitals were noted. Facial skin
preparation was done with providone iodine
solution and standard draping procedure were
carried out.

Local anaesthetic solutions were preloaded in non-
pyrogenic, non-toxic, presterile single use 2ml
syringe with 26G x 38mm long needle by the dental
nurse. Required local anaesthetic solution was
administered by intra oral nerve block technique.
All patients receive anaesthetic solution at same
rate. After administration of local anaesthetic,
following parameters were recorded:

Pain during injection: Pain during injection was
assessed using VAS (four-point scale) 0 = no pain; 1
= mild pain, 2= moderate pain and 3=severe pain by
the patient.

=N ==Y (== £
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VISUAL ANALOGUE SCALE (VAS)

Onset of anaesthesia:

The time of onset of anaesthesia was evaluated by
using sharp end of a molt’s no.9 periosteal elevator.

Duration of anaesthesia:

The time of duration of anaesthesia was measured
from the time subjective symptom (numbness) was
positive till the pain in the surgical area was felt.
Routine post-operative
medications including analgesics and antibiotics
were given to patients.

instructions and

Shah N et al.

Fig 1: Materials: a) 2% Lignocaine hydrochloride
with adrenaline 1:80,000 b) inject. of 8.4% sodium
bicarbonate solution.

Fig 2: Intra oral nerve block technique: a) Study site
b) Control site.

Fig 3: Onset of anaesthesia examine by sharp end of
Periosteal elevator: a) Study site b) Control site.

After the administration of local anaesthetic
solution, all the observations were noted.

RESULTS

Both sexes with age range 19 to 68 years were
equally involved in the study 27 were males and 28
were females. Pain during injection was Checked by
VAS scale which shows Statistically significant
differences(P < 0.001) for Group-I was 0.18 (SD:
0.39) versus 2.15 (SD: 0.49) for Group-II (Table - I,
Graph- I).Time of onset of anaesthesia checked after
giving nerve block which shows Statistically
significant differences (P < 0.001) for Group-I was
15.25 (SD: 4.63) versus 85.85 (SD: 17.70) for Group-
II (Table - II, Graph- II).Duration of anaesthesia was
assessed by patient when they first take pain
medication which shows Statistically significant
differences (P < 0.001) for Group-I was 191.58 (SD:
19.49) versus 75.62 (SD: 15.82) for Group-II (Table
- II1, Graph- III).
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Table I: Pain during injection (Checked by VAS
scale).

Std.
Std. Erro
Mea L
GROUP N Deviati r Mean P VALUE
n on Mea @ Differen
n ce
STUDY 3 0.18 0.39 0.05 <0'0.01.
5 Statistica
-1.96 lly
ggNTR g 215  0.49 0.07 significan
t
Table II: Time of Onset of Anaesthesia.
Std.
Std. Erro
Mea L.
GROUP N n Deviati r Mean P VALUE
on Mea @ Differen
n ce
stupy > 152 463 0.62 <0.001
5 5 Statistica
-70. 11
CONTR | 5 | 8538 17.70 2.39 e siynifican
oL 5 |5 : ' &
t
Table III: Duration of Anaesthesia.
Std.
Std. Err
GROUP N  Mean Deviati or Mean P VALUE
on Mea Differen
n ce
stupy 0 1915 4949 263 <0.001
5 8 Statistica
CONTR | 5 11596 | lly
oL 5 75.62  15.82 2.13 ;itgnifica

Graph I: Pain during injection (Checked by VAS
scale):

PAINDURING INJECTION

Graph II: Time of Onset of Anaesthesia (in seconds)
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Graph III: Duration of Anaesthesia (in minutes),
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DISCUSSION

Pain is a message to the brain that damage has
occurred or is about to occur. A reduction in the
pain associated with local anaesthetic injections will
reduce the fear of dental treatment, and patients
will then be more likely to seek care.!

Local anaesthetics have evolved into the safest
drugs used in medicine for pain management and
they are the most commonly used drugs in dentistry
to block the sensation of pain by reversibly blocking
nerve conduction when applied to a circumscribed
area of the body. However, there are several
drawbacks associated with the administration of
local anaesthetics. Local anaesthetics are acidic
upon injection and cause stinging and burning
sensation, they are unreliable in areas of inflamma-
tion and infection, they have a relatively slow onset
of action, and they can cause post-injection tissue
trauma.10

Option to reduce the pain of local anaesthesia
includes a topical use of local anaesthesia, using a
thin needle for injection, slow injection, injecting
during needle withdrawal, altering the temperature
of the anaesthetic solution, addition of enzymes,
oils, avoiding the use of epinephrine and
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alkalinizing lidocaine by adding small amounts of
sodium bicarbonate solution.+10 sodium
bicarbonate raises the ph. of local anaesthetic
solution which enhanced diffusion of local
anaesthetic across nerve membranes resulting in a
more rapid speed of onset and therefore an
enhanced efficacy.® Alkalinizing increases the
lipophilic uncharged free base from the lignocaine
molecule for diffusion into the nerve membrane.
When extracellular pH is increased by
alkalinisation, the decreased intracellular pH may
increase the effect of local anaesthesia through
protonation of intracellular free base local
anaesthetics and increase the concentration
gradient for free base local anaesthetic across the
plasma membrane.3

Sodium bicarbonate is available from pharmacy in
7.5% and 8.4% concentration in multidosage
cartridge, bulb and vial. For alkalinisation of local
anaesthetic solution 1ml of it has to mix with 10ml
of commercial 2% lignocaine with adrenaline
(1:80,000) immediately prior to its use. The
remaining sodium bicarbonate solution can be
stored at 4°C in a refrigerator for the next
preparation of alkalinized 2% lignocaine with
adrenaline solution without altering its pH, stability,
sterility and concentration for 14 days.”

All patients had their pain evaluation after retrieval
of injection needle. Pain was measured by using VAS
scale. In our study, the mean pain during injection
for Group-I (Study group) was 0.18 (SD: 0.39)
versus 2.15 (SD: 0.49) for Group-II (Control group).
Statistically significant differences were observed
between the two anaesthetic solutions (P < 0.001).
In this study greater patient comfort and reduce
pain during injection were recorded in alkalinized
2% lignocaine hydrochloride compare to
(standard) 2%
hydrochloride during intraoral nerve blocks.

commercial lignocaine

In the comparative study done on the effect of pH
adjusted lidocaine [used 8.4% NAHCO3 solution to
2% lidocaine with epinephrine 1: 80,000] and
commercial lidocaine for maxillary infiltration
anesthesia in 200 patients, pH adjusted anesthesia
recorded reduced injection pain and enhanced
depth of anesthesia with periapical lesion5 which
coincides with other studies in different
concentrations.?39
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The time of onset of anesthesia was calculated from
the point of retrieval of needle after injection, to the
time of achieving objective signs of anesthesia
instead of subjective symptoms, for the sake of
convenience and accuracy. In our study, the mean
time of onset of anesthesia for Group-I (study
group) was 15.25 (SD: 4.63) versus 85.85 (SD:
17.70) for Group-II (control group). Statistically
significant differences were observed between the
two anaesthetic solutions (P < 0.001). In our study
rapid onset of anesthesia was recorded with
alkalinized 2% lignocaine hydrochloride
anaesthetic solution compare to commercial
(standard) 2% lignocaine hydrochloride during
intraoral nerve blocks.

In the randomized prospective trial study of 100
patients on the effect of alkalinization of lignocaine
[used 8.4% NAHCOs3 solution to 2% lidocaine with
epinephrine 1: 80,000 (1:10 ratio)] for three nerve
blocks (inferior alveolar, lingual, long buccal),
alkalinization of lignocaine anaesthetics showed
less pain or no pain during injection by VAS scale
and increased onset of anaesthesia.3

Other study with 20 participants, each receiving
non-alkalinized solution (2% lidocaine/epinephrine
1: 100,000 at pH 3.85) and alkalinized solution (2%
lidocaine/epinephrine 1: 100,000 alkalinized to pH
7.31) for inferior alveolar nerve blocks, showed
reduced anaesthetic onset time and increased
patients comfort when alkalinized solution is used.!

This coincides with studies on different
concentrations of alkalinized lignocaine with
adrenaline injections.?2 The time of duration of
anesthesia was measured from the time subjective
symptom (numbness) was positive till the pain in
the surgical area was felt. In our study, the mean
duration of anaesthesia for Group-I (study group)
was 191.58 (SD: 19.49) versus 75.62 (SD: 15.82) for
Group-II (control group). Statistically significant
differences were observed between the two
anaesthetic solutions (P < 0.001). Result of this
study showed increased duration of anaesthesia
with alkalinized 2% lignocaine hydrochloride
compare to commercial (standard) 2% lignocaine
hydrochloride after intraoral nerve blocks.

Hence on the basis of the present study and as per
the support of the literature, it can be stated that the
use of lidocaine hydrochloride in alkalinized or as
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commercially available form for local anaesthesia
have effect on the pain during injection, onset of
anaesthesia and duration of anaesthesia.2 Reduction
of pain during injection, fast onset of anaesthesia
and increased duration of anaesthesia are
significant with alkalinized  then commercial
preparation of lignocaine hydrochloride in intraoral
nerve blocks.

CONCLUSION

Based on all the observations and statistical
analysis, the results of this study concluded that
bicarbonate alkalinisation is an effective, practical
and inexpensive method of decreasing the
discomfort experienced by patients receiving local
anaesthetic with rapid onset of anaesthesia and
increased duration of anaesthesia. It does not delay
the flow of patients through local anaesthetic lists
and is of particular benefit. Further researches with
larger samples and double blinded studies are
required to develop newer anaesthetic protocol.
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