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INTRODUCTION 

Lidocaine, formerly also referred to as 

lignocaine, is an amide local anesthetic agent. 

First synthesized between 1943 and 1946 by 

Nils Löfgren and Bengt Lundquist, it is a 

tertiary amine derived from xylidine, and its 

use rapidly became widespread given its 

superior safety profile compared to older local 

anesthetic agents. 1 

World Health Organizations List of 

lidocaine as essential medicines, the most 

effective and safe medicines needed in a health 

system. This is available as a generic medi-

cation and is not very expensive. Lidocaine, 

also known as xylocaine and lignocaine, is a 

medication used to numb tissue in a specific 

area and also used to treat ventricular 

tachycardia and to perform nerve blocks. 2 

 

Mechanism of Action 

Local anesthesia: Lidocaine with hydro-

chloric acid stabilizes the nerve membrane by 

inhibiting the ionic flows needed to start and 

conduct the impulses, which affects the 

mechanism of local anesthesia. 

The mechanism site of action of lidocaine 

is basically due to the presence of sodium ion 

channels on the internal surface of nerve cell 

membranes. The uncharged form diffuses 

through the neural sheaths into the axoplasm 

before it then ionizes by combining with 

hydrogen ions. The resulting cation binds 
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ABSTRACT 

The efficacy profile of lidocaine as a local anesthetic is characterized by a rapid onset of action 

and an intermediate duration of efficacy. Therefore, lidocaine is suitable for infiltration, block, and 

surface anesthesia. Longer-acting substances such as bupivacaine are sometimes given preference 

for spinal and peridural anesthesias, however, lidocaine, on the other hand, has the advantage of a 

rapid onset of action. Adrenaline supplements could delay the resorption and the duration of efficacy 

could be doubled. Lidocaine is the most important class 1B antiarrhythmic drug: it is used 

intravenously for the treatment of ventricular arrhythmias (for acute myocardial infarction, digitalis 

poisoning, cardioversion, or cardiac catheterization). However, a routine prophylactic administration 

is no longer recommended for acute cardiac infarction. The overall benefit of this measure is not 

convincing. Lidocaine has also been efficient in refractory cases of status epilepticus.  
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reversibly to the sodium channels from inside 

the neural membrane, locking them and 

preventing nerve depolarization. As lidocaine 

is a weak base with a dissociation constant 

(pKa) of 7.7)3. Approximately 25% of 

molecules will be un-ionized at a physiological 

pH of 7.4 and will be available to translocate 

inside the nerve cells, which makes lidocaine 

rapid onset of action than other local 

anesthetics with higher pKa values. However, 

the efficacy decreases in the presence of any 

inflammation as acidosis could decrease the 

proportion of un-ionized lidocaine molecules, 

so a faster decrease in lidocaine concentration 

due to increased blood flow, and potentially 

also increased production of inflammatory 

mediators like peroxynitrite which act directly 

on the sodium channels.4 

Lidocaine is 65% protein-bound to albumin 

and alpha1-acid glycoprotein in the plasma, 

giving it a medium duration of action as 

compared to other local anesthetic agents. It is 

less lipid-soluble than other agents, so limiting 

its overall potency. Its volume of distribution 

is 0.7 to 1.5 L/kg and is hepatically 

metabolized. 

 

Pharmacokinetics (local injection)  
Absorption: Lidocaine is completely absorbed 

following parenteral administration. The rate 

of absorption depends on the dose, route of 

administration, and the vascularity of the 

injection site. 5 

Distribution: Lidocaine has a total plasma 

clearance of 0.95 L/min and a volume of 

distribution at a steady state of 91 L. Lidocaine 

readily crosses the placenta, and equilibrium 

with regard to the unbound concentration is 

rapidly reached. The degree of plasma protein 

binding in the fetus is less than in the mother, 

which results in lower total plasma concent-

rations in the fetus. 6 

Metabolism: Lidocaine is metabolized rapidly 

by the liver, and unchanged drugs have been 

are excreted by the kidneys7. 

Excretion: Lidocaine has a terminal half-life 

of 1.6 h and an estimated hepatic extraction 

ratio of 0.65. The clearance of lidocaine is 

almost entirely due to liver metabolism and 

depends both on liver blood flow and the 

activity of metabolizing enzymes. 

Indications: The drug is commonly used for 

local anesthesia, often in combination with 

epinephrine (which acts as a vasopressor and 

extends its duration of action at a site by 

opposing the local vasodilatory effects of 

lidocaine). Given intravenously, it can be used 

during advanced airway management as an 

adjuvant to tracheal intubation, obtunding the 

hypertensive response to laryngoscopy and 

potentially reducing the incidence of myalgia 

and hyperkalemia when succinylcholine is 

given. Lidocaine is a class Ib antiarrhythmic 

agent on the Vaughan-Williams classification, 

and its use is indicated in the management of 

acute ventricular tachydysrhythmias. It also 

has roles as an adjuvant analgesic in the 

management of chronic pain. 8 

Warnings and Precautions: Inflammation 

and Sepsis: Local anesthetic procedures should 

not be used when there is inflammation and/or 

sepsis in the region of the proposed injection. 9 

Ophthalmic Surgery: Retrobulbar injections 

may reach the cranial subarachnoid space 

causing the temporary blindness, cardio-

vascular collapse, apnea, convulsions, etc. 

These reactions, which may be due to intra-

arterial injection or direct injection into the 

central nervous system via the sheaths of the 

optic nerve, must be diagnosed and managed 

accordingly. The primary reasons of these 

reactions include trauma and/or local toxic 

effects on muscles and/or nerves. The severity 

of such tissue reactions has been is related to 

the degree of trauma, the concentration of the 

local anesthetic and the duration of exposure 

of the tissue to the local anesthetic. For this 

reason, as with all local anesthetics, the lowest 

effective concentration and dose of local 

anesthetic should be used. 9 

Hepatic: Because amide-type local anesthetics 

such as lidocaine are metabolized by the liver, 

these drugs, especially repeated doses, should 

be used cautiously in patients with hepatic 

disease. 9 

Neurologic: Lumbar and caudal epidural 

anesthesia should be used with extreme 

caution in persons with existing neurological 

disease or spinal deformities. 9 

Renal: Only a small fraction (3%) of lidocaine 

has beenis excreted unchanged in the urine. 

The pharmacokinetics of lidocaine and its 

main metabolite were not altered significantly 

in haemodialysis patients (n=4) who received 

an intravenous dose of lidocaine. Therefore, 

renal impairment is not expected to 

significantly affect the pharmacokinetics of 

lidocaine when lidocaine injection [BP] is used 

for short treatment durations. 

Caution is recommended when lidocaine is 

used in patients with severely impaired renal 

function because lidocaine metabolites may 

accumulate during the long term treatment. 9 

Pregnant Women: There are no adequate and 

well-controlled studies in pregnant women on 

the effect of lidocaine on the developing fetus. 

It is reasonable to assume that a large number 

of pregnant women and women of child-

bearing age have been given lidocaine.9 
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Breast feeding: Lidocaine and its metabolites 

have been excreted in the breast milk. At 

therapeutic doses, the quantities of lidocaine 

and its metabolites in breast milk are small and 

generally are not expected to be a risk for the 

infant. 10 

Children: Should be given with reduced doses 

commensurate with their age, weight and 

physical condition because they may be more 

sensitive to systemic effects due to increased 

blood levels of lidocaine following repeated 

doses. In children, the dosage should be 

calculated on a weight basis up to 5 mg/kg. 10 

Adverse Effects: Most side effects occur 

when plasma concentrations rise to toxic 

levels. The drug reaches the intravascular 

compartment most rapidly when it is 

administered into the intercostal space, 

followed by the caudal, epidural, brachial 

plexus, femoral and subcutaneous spaces. The 

maximum safe dose by body weight may be 

taken to be 3 mg/kg, or 7 mg/kg when using 

preparations with epinephrine, although the 

literature quotes various other doses. Smaller 

amounts than this can still result in side effects 

and toxicity if given intravascularly.  

Lidocaine is thought to be more neurotoxic 

than other local anesthetics, especially when 

high concentrations applied directly to nervous 

tissue. Use of highly concentrated lidocaine 

(2.5 to 5%) for spinal anesthesia correlates 

with a greater incidence of transient radicular 

irritation syndrome, which is a self-limiting 

painful condition affecting the calves, thighs, 

and buttocks. 11 

 

CONCLUSION 

Lidocaines, as well as other local 

anesthetics, are reasonably safe agents. The 

routine use of these factors and the few 

reported adverse reactions confirm this fact. 

However, the harmful use of these drugs can 

cause toxic reactions. Despite its rarity. The 

operator must clearly understand the 

pharmacology of the anesthetic agent and be in 

a position to prevent and treat any harmful or 

toxic reactions that may occur. 

All healthcare workers including PAs and 

nurse practitioners who use lidocaine should 

be familiar with its toxicity and how to manage 

it. Lidocaine may cause significant pain on 

initial injection due to the agent stimulating 

nociceptors before it exerts its effects on 

sodium channels; this can be counteracted by 

buffering the lidocaine with small volumes of 

sodium bicarbonate shortly before use, making 

the solution less acidic. Pain can also be 

reduced by warming the solution to body 

temperature, injecting more slowly, using 

narrow cannulas, and injecting at 90 degrees to 

the skin. 
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