decreased by using a faster acting drug, such as lignocaine, in a
suitable concentration rather than a slower onset drug such as
bupivacaine.
The onset of spinal anaesthesia is rapid. There is no advantage
in using alkalinised solutions.
Alkalinisation of the solution does not provide any practical
advantage in plexus blocks,1,7 or intravenous regional
anaesthesia.8 With blocks of larger peripheral nerves, onset
time is decreased and the quality of the block improved
by minimising the diffusion distance by injecting the local
anaesthetic solution close to the nerve. This can be achieved
by using peripheral nerve stimulation, ultrasound guidance or
other techniques to accurately position the needle tip.
In infiltration anaesthesia, the onset of the block is generally
rapid so there is minimal time to be gained.
Alkalinisation of local anaesthetics to reduce the onset time of

4. Hanna MN, Elhassan A, Veloso PM, Lesley M, Lissauer J,
Richman JM, et al. Efficacy of bicarbonate in decreasing
pain on intradermal injection of local anesthetics: a
meta-analysis. Reg Anesth Pain Med 2009;34:122-5.
5. DiFasio CA, Carron H, Grosslight KR, Moscicki JC,
Bolding WR, Johns RA. Comparison of pH-adjusted
lidocaine solutions for epidural anesthesia. Anesth Analg
1986;65:760-4.
6. Milner QJ, Guard BC, Allen JG. Alkalinization of amide local
anaesthetics by addition of 1% sodium bicarbonate solution.
Eur J Anaesthesiol 2000;17:38-42.
7. Chow MY, Sia AT, Koay CK, Chan YW. Alkalinization of
lidocaine does not hasten the onset of axillary brachial
plexus block. Anesth Analg 1998;86:566-8.
8. Benlabed M, Jullien P, Guelmi K, Hamza J, Bonhomme L,
Benhamou D. Alkalinization of 0.5% lidocaine for
intravenous regional anesthesia. Reg Anesth 1990;15:59-60.
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regional anaesthesia or major nerve blocks is not useful.

Conclusion
Alkalinisation of local anaesthetic solutions reduces the pain of
infiltration. It also reduces the onset of anaesthesia, but the time
saved is small.

Self-test questions
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Injections of lignocaine with adrenaline are less painful
if sodium bicarbonate is added to the local anaesthetic
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solution.
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Alkalinisation of the solution delays the onset of action
of local anaesthetics.

Dental notes
Prepared by Michael McCullough, Chair,
Therapeutics Committee, Australian Dental
Association
Local anaesthetic solutions

oral and maxillofacial surgeons for pain control after removal of
impacted teeth.
There has been at least one incident where a dentist used
an injection of local anaesthetic from a cartridge and then
separately injected sodium bicarbonate in an effort to counteract

Dental local anaesthetic solutions are usually contained in

the acidic pH in an area of acute inflammation. This resulted

premade cartridges, designed for injection without any further

in a permanent nerve injury with adverse medico-legal

mixing or addition. The only exception is 0.5% bupivacaine, with

consequences for the dentist.

or without adrenaline. It is supplied in vials and so requires the

It is therefore recommended that dentists do not inject other

use of a separate syringe. This type of anaesthetic is used by

solutions when using local anaesthetic cartridges.
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