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SEMINAR PAPER

Local anaesthesia outside the operating
room

FREMREREE

An increasing number of minor surgical procedures are performed under
local anaesthesia in clinical settings outside the operating room, where
monitoring and resuscitation equipment—as well as personnel skilled in
resuscitation—may not be readily available. Serious adver se effects and
even fatalities may result from the use of local anaesthetic agents, arising
from avariety of causes such as systemic toxicity, allergy, vasovagal syncope,
and reaction to additives present in the local anaesthetic. Thisarticle briefly
reviewsthe pharmacology of local anaesthetic agents, and describesvarious
techniques commonly used for local anaesthesia, with special emphasison
safety. Clinical features of toxicity, and its differential diagnosis and
management, are also discussed.
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I ntroduction

Since the introduction of cocaine into clinical practice by Koller in 1884, the
history of surgery has changed dramatically. Pain-free surgery can now be
accomplished under local anaesthesia, with improved patient comfort and
cooperation. Local anaesthesia is defined as the reversible loss of sensation
in arelatively small or circumscribed area of the body, achieved by topical
application or injection of agents that either depress the excitation of nerve
endings or inhibit the conduction of impulses along a peripheral nerve.r While
there are many ways of producing local anaesthesia, such as topical application
of ice or vapo-coolant ethyl chloride,? local anaesthetics (LAS) are by far the
most commonly used.

Traditionally, surgery is performed in the operating room, where monitoring
and resuscitation equipment, as well as personnel trained in resuscitation, are
readily available. However, because of the increased safety of surgery and
anaesthesia, and socio-economic factors, an increasing number of minor surgical
procedures are being performed under local anaesthesia outside the operating
room.3* Since potential fatal complications can occur with the use of LAs, a
good understanding of LA pharmacology is the key to safe use of these agents.
This article reviews the pharmacol ogy, toxicity, and clinical aspects of LAs
applicable to settings outside the operating room.

Phar macology of local anaesthetics

Classification and metabolism

Loca anaesthetic agents contain a hydrophaobic aromatic ring, which is connected
to ahydrophilic secondary or tertiary amine by an intermediate alkyl chain made
up of either an amide or ester bond. This linkage to the aromatic ring forms the
basisfor classifying LAsinto amino-esters (eg cocaine, procaine, chloroprocaine,



amethocaine) and amino-amides (eg lignocaine, bupi-
vacaine, etidocaine, ropivacaine), and is al'so an important
determinant of biodegradation. The amino-ester compounds
are readily hydrolysed in plasma by pseudocholinesterase
to para-aminobenzoic acid (PABA), whereas the amino-
amide compounds are more slowly metabolised by the
hepatic microsomal enzymes to inactive metabolites.

Physicochemical properties

All LAs are weak bases. In solution there exists a chemical
equilibrium between the non-ionised form (B) and the ion-
ised form (BH*). At a specific pH (pK,), the concentration
of the non-ionised form is equal to the concentration of the
ionised form of the LA, and their relationship is defined as:

= 10 (PKapH)

Mechanism of action

Thereisincreasing evidence that LAs impair sodium ion
flux across the neuronal membrane by blocking the sodium
channels. This results in the inhibition of the rate and
amplitude of depolarisation of the neuronal membrane.®
After injection of an LA, the non-ionised form of the LA is
released into the relatively alkaline pH of the tissues.

B+H" - BH"

Thisnon-ionised form (B) then diffusesthrough the nerve
sheath and the neuronal membrane to reach the axoplasm,
where it becomes partially ionised. It is thisionised form
(BH") that blocks the sodium channel (Fig).

Local anaesthetics with alow pK,are absorbed faster
into nervetissues, and thus have amore rapid onset in action.
In contrast, LAs with a high pK,, although they diffuse
into the nerve tissues much more slowly, produce more
effective blockade and have a longer duration of action,
because they also diffuse out slowly. Local anaesthetics are
less effective when injected into tissues which are relatively
acidic (eg abscesses) because of reduced availahility of the
non-ionised form.

Outside

B - BH*
H* Inside

Fig. Local anaesthetics exist in non-ionised (B) and ionised
(BH*) forms in physiological solution

The non-ionised form (B) readily diffuses across the cell membrane
and re-ionises to form BH* within the cell, which then binds to so-
dium channels to impair sodium influx across the neural membrane

Local anaesthesia outside the operating room

Preparation

Most LAs are bases that are almost insoluble in water.
Solubility is greatly enhanced by their preparation as the
hydrochloride salt, which is usually dissolved in modified
isotonic Ringer solutions. Dilute preparations of LAS are
usually acidic (pH 4.0-5.5), and contain a reducing agent
(eg sodium metabisul phite) to enhance the stability of added
vasoconstrictors. Methylparaben is a so added to multidose
vials of lignocaine as a preservative.

Pharmacological profile

The pharmacological activity of an LA is determined by its
physicochemical properties. These include lipid solubility,
protein binding, and pK,, which determine LA potency,
duration of action, and onset time, respectively. Table 1
summarises the pharmacological profiles of LAscommonly
used in Hong Kong.

The effect of an injected LA is terminated mainly by
absorption to the systemic circulation, which is dependent
on local blood flow.® Agentswith high protein binding, such
as bupivacaine, bind to the local tissue, and hence have
alonger duration of action. Most LAS, except cocaine and
to a certain extent ropivacaine, produce some degree of
vasodilatation, and hence are rapidly absorbed after local
injection. Consequently, vasoconstrictors are frequently
added to reduce systemic absorption, which may result in
reduced systemic toxicity and an increase in the margin
of safety (see below).

Factor s affecting anaesthetic activity

Dosage of local anaesthetic solutions

Asthe dose of LA isincreased, the quality of anaesthesia,
ie the onset, depth, and duration of nerve blockade, is
improved.® This can be achieved either by using a large
volume of aless concentrated LA solution, or a small
volume of a more concentrated LA solution. However,
with the same dosage, larger volumes produce greater
spread after epidural injection.’

Site of injection

The site of injection can influence the onset time and dur-
ation of nerve blockade of an LA. For example, bupivacaine,
when used for intercostal nerve block, has an onset time of
approximately 5 minutes and duration of effect of approxi-
mately 4 hours, and when used for brachial plexus block
has an onset time of approximately 30 minutes and
duration of around 10 hours.® These differences can partly
be explained by differences in anatomy, and variable rate
of vascular uptake from the site of injection.

Addition of vasoconstrictors

Vasoconstrictors are frequently added to LA solutions to
decrease systemic absorption and thus increase the depth
and duration of nerve blockade. In addition, vasoconstrictors,
by sequestering LAs in tissues, can enhance LA potency
and prolong the duration of nerve blockade. Adrenaline
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Table 1. Pharmacological profile of local anaesthetics available in Hong Kong?

Agent Concentration  Onset of action  Onset of action  Duration of action Maximum single Maximum single
(%) with infiltration ~ with nerve block  with nerve block dose without dose with
(mins) (mins) adrenaline adrenaline
Lignocaine 1-2 Fast 4-10 60-120 4.5 mg/kg 7.0 mg/kg
Bupivacaine  0.25-0.5 Moderate 8-12 240-480 2.5 mg/kg 2.5 mg/kg
Ropivacaine*  0.2-1.0 Fast-moderate 8-12 240-480 150-200 mg’ ND*
Cocaine’ 1-4 - - - 3 mg/kg -

* Data from Mather and Chang'®
T Manufacturer's (AstraZeneca, Stdertdlje, Sweden) quoted maximum dose

(epinephrine) is the most commonly used vasoconstrictor,
at a concentration of 1:200000 (5 mg/mL), which provides
optimal vasoconstriction with lignocaine,® although con-
centrationsranging from 1in 80000 to 1 in 300000 are also
available. Adrenaline also acts as a marker for inadvertent
intravascular injection. The effect of adrenaline on the
duration of action is most profound with LAs having
short-to-moderate duration of action, eg lignocaine.® Local
anaesthetics which are more potent and longer acting,
such as bupivacaine, are influenced less by the addition
of adrenaline, particularly when such agents are used
for epidural blockade.’® Other vasoconstrictors, such as
noradrenaline (norepinephrine) and phenylephrine, have
also been used in conjunction with LA solutions. However,
studies were unable to demonstrate superiority of these
agents to adrenaline.1*12

Use of additives with local anaesthetics

Attempts have been made to modify LA solutionsin a
number of ways, in order to improve the onset of action or
prolong the duration of nerve blockade. Adding sodium
bicarbonate (1 mmol/10 mL LA solution) to lignocaine
decreases the onset time after epidural injection by increas-
ing the amount of non-ionised drug (because of the more
alkaline medium).t®

Mixtures of local anaesthetics

The advantages of mixing two LAs are, in theory, to alow
the use of a smaller amount of any one drug, thus limit-
ing its toxicity, and to combine the rapid onset of one
drug with the long duration of the other, eg chloroprocaine
mixed with bupivacaine.** However, this has not been
demonstrated consistently.’>%6 At present there appears
to be no significant clinical advantage in using mixtures
of LAs?®

Toxicity and adver se effects of local anaesthetics

Adverse reactions to LAs include systemic effects,
localised reactions, specific adverse effects related to
particular LAS, alergy, and addiction. Other toxic reactions
may be related to the additives, such as adrenaline and
preservatives, rather than the LA itself. Considering the
large number of LAs administered worldwide, the frequency
of toxic reactionsis extremely low. Moreover, most adverse
reactions following LA administration are due to inappro-
priate use, such as overdose and inadvertent intravascular
or intrathecal injection.
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¥ND data not available
§ Cocaine is indicated only for topical anaesthesia of mucosal membranes

Systemic toxicity

Injected LAs are absorbed into the systemic circulation,
and toxic effects on the central nervous system (CNS) or
cardiovascular system (CVS) depend on the plasma level
of the drug (Boxes 1 and 2). Therate of change, aswell as
the absolute plasma level of LA, influences toxicity with
more rapid accumulation being more toxic.” Hence,
doses of LA that are considered safe for local infiltration
may become toxic when injected intravascularly.

Most of the data on CNS toxicity are based on ligno-
caine, and are extrapolated to other LAs. Central nervous
system toxicity is directly related to the plasma con-
centration. It is manifested by initial excitation (muscle
twitching, convulsion) followed by depression (coma,
respiratory arrest).

Cardiovascular system toxicity includes dose-
dependent myocardial depression, severe ventricular
arrhythmias, ventricular fibrillation (VF), and asystole.
Bupivacaine is more cardiotoxic than lignocaine, since
dosesthat causeirreversible CV 'S collapse are close to those
producing CNS toxicity.*® Acidosis and hypoxia markedly
potentiate the cardiotoxicity of bupivacaine, and pregnant
patients are more susceptible. Ropivacaine, a new amino-
amide LA agent recently introduced for clinical usein Hong
Kong, hasasensory block profilevery similar to bupivacaine,
but produces less motor blockade and is less cardiotoxic
than bupivacaine.® L evobupivacaine, the S-enantiomer of
bupivacaine, which is not yet available in Hong Kong,
also exhibits ssimilar potency but is less toxic.t®

Box 1. Factors affecting systemic toxicity

Potency of the local anaesthetic

Total dose administered

Addition of exogenous vasoconstrictor
Vascularity of the tissues

Rate of systemic uptake

Patient’s acid-base status

Box 2. Signs and symptoms of local anaesthetic toxicity (with
increasing plasma concentration)

Numbness of tongue
Lightheadedness

Visual and auditory disturbances
Muscular twitching
Unconsciousness

Convulsions

Coma

Respiratory arrest
Cardiovascular depression




Direct local tissue toxicity

Under experimental conditions, high concentrations of
LAs,? and various buffers and preservatives added to LAS,
are neurotoxic.?t Under clinical conditions, intraneural
injection, by causing pressure effects on the nerve fasicles,”
may contribute to some of the observed nerve injuries.
Full thickness skin necrosis has been reported after sub-
cutaneousinfiltration of 1% lignocaine, which is presumably
due to the added adrenaline.?? Nevertheless, commercially
available LAs are generaly safefor clinical use.

Allergy

Although reports of allergic reactions, hypersensitivity,
or anaphylactic reactions to LA agents appear periodic-
ally,22 it is often found that these ‘reactions’ have been
confused with systemic toxicity,? vasovagal syncope, or
allergy to the preservatives methylparaben or meta-
bisulphite.?#?" In addition, the majority of LA alergies are
associated with the ester agents,?® and are related to the
metabolite PABA. True allergy to amide-type LAs is
extremely rare.™® Allergic cross-reactivity between amide
and ester agents is weak. Patients sensitive to one ester are
likely to be sensitive to the entire group, whereas patients
who are allergic to one amide LA may be able to tolerate
an alternative amide.! In patients with a history of an ana-
phylactic reaction to LAS, skin testing and subcutaneous
challenge tests, with and without preservatives and/or
adrenaline, is recommended.t

Adverse effects of specific local anaesthetics
Prilocaine, in doses exceeding 600 mg, can cause oxidation
of the ferrous form of haemoglobin to the ferric form
(methaemoglobin). Methaemoglobin cannot carry oxygen
and the skin develops a bluish discolouration, in most
cases benign and resolving spontaneously. However, when
symptoms of tissue anaemia do occur, it can be promptly
treated with intravenous methylene blue.

Cocaine, which causes vasoconstriction and inhibits the
reuptake of catecholamines, can cause hypertension,
tachycardia, arrhythmia, myocardial ischaemia, and sudden
death. Although the maximum recommended dose of co-
cainein adultsis 1-3 mg/kg,? fatalities have been reported
following the use of less than 200 mg.*® Management of
cocaine toxicity is mainly supportive, with benzodiazepines
for the treatment of convulsions. Although propanolol has
been used successfully to treat cocaine-induced cardiac
effects,® [3-blockers should be used with caution because
of unopposed a-receptor—mediated effects.® Alternatively,
a short-acting B-blocker such as esmolol may be con-
sidered.® Although cocaineisacommonly used ‘ street drug’,
it has no known addictive risks if used appropriately on a
one-timebasisasan LA.*

Clinical applications

The choice of an LA depends on the clinical profile of the
specific agent, ie the onset time, duration of action and

Local anaesthesia outside the operating room

toxicity, and the clinical situation. Bupivacaine, for example,
should not be used for intravenous regional anaesthesia
(IVRA), and prilocaine should be avoided in patients
with low levels of methaemoglobin reductase, or glucose-6
phosphate dehydrogenase deficiency.®

Topical anaesthesia

Topical anaesthesia of mucosal membranes can be achieved
with a number of agents, eg cocaine and amethocaine.
Cocaine, because of its unique properties of both local
anaesthesia and vasoconstriction, remains popular among
otorhinolaryngologists. Caution must be exercised when
combining cocaine with adrenaline, as cumulative toxicity
can occur.® Alternatives, such as 1 to 2% lignocaine with
adrenaline or other vasoconstrictors, may be considered.

Topical anaesthesia of the skin, because of poor pene-
tration by the LA, is more difficult to achieve. A mixture
of the crystalline bases of lignocaine and prilocaine,
by reducing their melting points, produces a liquid at
room temperature, which is called a ‘ eutectic mixture of
local anaesthetics' (EMLA). A eutectic mixture of LAs1to
2 g/10 cm? of skin is applied under an occlusive dressing.
An EMLA patch (AstraZeneca, Sodertélje, Sweden) is
currently available; this consists of an adhesive disc impreg-
nated with EMLA cream 1 g intended for anaesthesia
of 10 cm? of skin. When EMLA cream is applied under
an occlusive dressing, an anaesthetic depth of 3 mm is
achieved after 60 minutes.® The depth increases by 1 mm
per 30 minutesup to 5 mm at 120 minutes, However, in highly
vascular sites, such asthe face or damaged skin, the onset is
much more rapid.3” Adverse effects of EMLA are minimal,
and include local erythema, pallor, oedema, pruritus, and
potentially methaemogl obinaemia attributable to prilocaine.

Local infiltration

This technique involves injection of LA directly into the
tissue; pain during injection is therefore common. Several
approaches to reducing pain on injection have been sug-
gested: deep intradermal rather than superficial dermal
injection, slow injection using along needle of the smallest
possible calibre, administration of the LA solution at body
temperature, the LA buffered with sodium bicarbonatein a
10:1 ratio, use of the smallest amount of the lowest
concentration, and use of the smallest volume syringe that
can provide the desired amount of local anaesthesia.2

Field block

When local infiltration of the surgical margin is deemed
inappropriate, such as with a contaminated wound, or when
it is necessary to avoid tissue distortion (eg the ear), local
anaesthesia can be achieved by injecting the LA around
the area under consideration.

Tumescent technique

Tumescent anaesthesia is the technique of anaesthetising
large areas of adipose tissue. It is commonly used for
liposuction,® but more recently has also been used for
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procedures such as hair transplantation, ambulatory
phlebectomy, wide cutaneous excision, and facial re-
surfacing.® This technique involves infiltrating adipose
tissue with large volumes of a dilute lignocaine solution
(0.05 to 0.2%) with adrenaline (1:1000000).% Sodium
bicarbonate (1 mEg/100 mL LA solution) may also be
added to buffer the LA solution.®® Large total doses of
lignocaine up to 55 mg/kg are frequently used®; although
this exceeds the maximum recommended dose for infiltra-
tion anaesthesia, toxic complications are rare. This may
be due to the slow systemic absorption of lignocaine from
adipose tissues, resulting in plasma concentrations of
lignocaine below the toxic range.*® However, several
deaths have been reported following liposuction, and LA
toxicity masked by the concomitant use of sedatives has
been suggested as a possible cause.**

I ntravenous regional anaesthesia

Thisis the technique of producing anaesthesia by adminis-
tering an LA intravenously in an exsanguinated and
tourniquet-occluded limb. Proper monitoring and immedi-
ate availability of resuscitation facilities are essential for
management of toxic reactions that may occur in the
event of atourniquet failure. The tourniquet should not be
released for at least 30 minutes after the LA injection.
Prilocaine, because of its high therapeutic ratio, is recom-
mended for IVRA.*> However, since it is unavailable in
Hong Kong, 0.5% lignocaine is used. Bupivacaine, because
of its cardiotoxicity, should not be used for IVRA .28 Contra-
indicationsinclude sickle cell disease or trait, untrested heart
block, and local infection.

Haematoma block

This is the technique of injecting LA directly into the
haematoma, which has been used in management of
fractures such as Colles' fracture. However, IVRA has
been shown to be superior to haematoma block in terms
of efficacy, radiological result, and remanipulation rate.®®

Peripheral nerve block

Simple peripheral nerve blocks, such as digital and penile
nerve block, can be used for minor surgery. More complex
nerve blocks, such as brachial plexus block, require a
thorough understanding of the anatomy and adequate
training. The use of adrenaline-containing LA must be
avoided in areas supplied by end-arteries (eg in digital nerve

block, penile block), because of the potential risk of
producing ischaemia. Ropivacaine has intrinsic vaso-
constrictor properties, and in a recent case report was
implicated as a cause of ischaemia of the glans penis
after penile nerve block.* Thus, until further evidence is
available, it may be wise to exercise caution when using
ropivacaine for local anaesthesia in areas where there is
potential for end-artery ischaemia.

Safety aspectswith clinical use of local anaesthetics

In order to avoid inadvertent intravascular injection and
toxicity, the syringe should be intermittently aspirated for
blood, the smallest volume of the lowest concentration of
LA producing anaesthesia should be used, and the LA should
be administered slowly in small aliquots. Patients should
lie supine during the block, in case unexpected syncope
occurs. In the event that the patient becomes unconscious,
LA administration should be discontinued immediately,
and basic cardiopulmonary resuscitation (CPR) initiated,
with oxygen supplementation as indicated. At the same
time, the physician must distinguish between vasovagal
reaction, systemic toxicity, and anaphylactic reaction
(Table 2). Subsequent management depends on the cause
of the syncope.

Dosage of local anaesthetics

Local anaesthetic agents currently available in Hong Kong,
together with their clinical profile and the maximum recom-
mended doses,* are summarised in Table 1. As these doses
are based on animal studies, and as the plasma concen-
tration of an LA varies considerably with the site of injection,
this * maximum recommended dose’ has been challenged.s+
Lignocaine has been used in doses of 900 mg (approximately
18 mg/kg) for brachial plexus block,* and in dosages up to
55 mg/kg for tumescent anaesthesia,*° without producing
toxic plasmalevels, or clinica signsor symptoms of toxicity.
Clinicians should exercise clinical judgement, depending
on experience and available facilities, when deciding on the
dose of an LA agent.

Monitoring and resuscitation equipment

Recommendations on office-based surgical facilities for
surgical procedures outside the hospital setting were
published recently.® For surgical procedures performed
under local anaesthesia, and in cases where oral or

Table 2. Differential diagnosis of local anaesthetic reactions and treatment®

Aetiology Main clinical features

Treatment

Local anaesthetic toxicity
Intravascular injection

Relative overdose
progressing on to convulsion

Immediate convulsions * cardiac arrhythmias

Onset of irritability within 5-15 minutes

Cardiopulmonary resuscitation, benzodiazepines;
consider bretylium for refractory ventricular fibrillation

Reaction to vasoconstrictor

Tachycardia, hypertension, headache,

General supportive measures; consider short-acting

apprehension B-blocker if persistent tachycardia and hypertension
Vasovagal reaction Rapid onset of bradycardia, hypotension, Leg elevation, atropine

pallor, faintness
Anaphylaxis Hypotension, bronchospasm, urticaria, oedema  Subcutaneous adrenaline injection
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intramuscular sedation may be administered, the following

should be available:

(1) ablood pressure measuring device, such as a sphygmo-
manometer and stethoscope;

(2) asource of airway maintenance, such as a mouth-to-
mouth resuscitation device, or a self-inflating bag and
mask; and

(3) asource of oxygen delivery up to 5 L/min.

In addition, adrenaline 1:1000 for subcutaneous admin-
istration and injectable antihistamines should be readily
available for possible allergic reactions. The physician
and appropriate staff should be trained in basic CPR, and
there should be awell-established plan of action to deal with
unexpected emergencies.

Management of systemic toxicity

When signs and symptoms of CNS toxicity occur, the
injection should be stopped immediately. Minor symptoms
seldom require treatment, other than constant verbal
contact, CVS monitoring, and oxygen supplementation as
indicated. Airway maintenance and assisted ventilation with
oxygen supplementation is essential if respiration stops
(Box 3). Should convulsions develop, diazepam 5 to 10 mg
or thiopentone 50 to 100 mg (if available) should be
administered intravenously. Prevention of hypoxia and
acidosis are of utmost importance during treatment.®

Hypotension should be treated with intravenous fluid,
leg elevation, correction of hypoxia, and vasopressors (eg
ephedrine 15 to 30 mg). Cardiopulmonary resuscitation
should be initiated when profound CV'S depression is
present. Ventricular tachycardia or fibrillation should be
treated with cardioversion (higher energy may be required).
As bupivacaine dissociates from sodium channels slowly,
CPR should be continued for at least 60 minutes or morein
patients with bupivacaine-induced VF. The medical
treatment for bupivacaine-induced ventricular arrhythmias
remains controversial. Lignocaine, paradoxically, has been

Box 3. Treatment of systemic local anaesthetic toxicity®

Airway
Establish clear airway; suction, if required

Breathing

Oxygen with face mask
Encourage adequate ventilation
Artificial ventilation, if required

Circulation

Elevate legs

Increase IV* fluids if | blood pressure

CVST support drug if | blood pressure persists or | heart rate
Cardioversion for ventricular arrhythmias

Drugs

Central nervous system depressant

e Diazepam 5-10 mg IV, midazolam 2-5 mg

e Thiopental 50 mg IV, incremental doses until seizures cease
CVS support

e Atropine 0.3-0.6 mg IV, if | heart rate

e Ephedrine 15-30 mg IV, to restore adequate blood pressure

e Adrenaline for profound cardiovascular collapse

LY intravenous
T ovs  cardiovascular system

Local anaesthesia outside the operating room

used.®® Bretylium may facilitate cardioversion in refractory
VE Ventricular arrhythmias resistant to bretylium have
been reverted successfully by phenytoin in neonates. In
anaesthetised animals, dobutamine and clonidine have
been found to be beneficial in correcting the haemodynamic
and electrophysiological abnormalities.®

Special patient groups

Following the report of 31 maternal deaths after the use
of 0.75% bupivacaine for epidural anaesthesia, this con-
centration has been withdrawn from obstetric anaesthetic
use in the United States.’® It is suggested that the increased
susceptibility of pregnant patients to the cardiotoxic effects
of bupivacaineis due to the direct effects of progesterone.>
On the other hand, lignocaine, because of its low pK,
and propensity for ion trapping, is not indicated in large
doses for abstetric patients, especially where foetal distress
is present, in order to avoid foetal toxicity.'” Moreover,
concerns have also been raised recently regarding transient
neurological symptoms occurring after spinal anaesthesia
with lignocaine.>* Being less cardiotoxic than bupivacaine,
ropivacaine is gaining popularity among obstetric anaes-
thetists. Nevertheless, LAs should be used with caution in
obstetric patients, and foetal monitoring may be required.
Elective surgical procedures should be delayed until after
the period of organogenesis.®

In children, the recommended maximum LA dosages
adjusted to body weight are similar to those in adults
(Table 1).% However, LA doses in neonates must be
reduced, especially during infusion, because of diminished
protein binding and immature hepatic clearance.’® In
older infants and children, because of their inability to
describe warning symptoms, and the difficulty of reliably
detecting intravascular injection, it is essential that LA
injection occurs slowly, in small increments, with constant
assessment of the child for signs of toxicity.%

Drug interactions

Caution should be exercised in patients on concurrent
medi cations. M onoamine oxidase inhibitors may precipi-
tate a hypertensive crisis when exogenous adrenaline
contained inthe LA solutionisadministered. Phenothiazines,
because of their irreversible a-blocking properties, may
cause hypotension and cardiac arrest, due to additional
vasodilatation caused by the LA.! Serious hypertension-
bradycardia has been reported in a patient on a [3-blocker
because of interaction with adrenaline.>” Cimetidine,
B-blockers, and procainamide, by reducing hepatic blood
flow, may decrease lignocaine metabolism and lead to
accumulation of the LA.%® Hence, a detailed drug history
should be taken before administration.

Multidose vials

Four patients were infected with human immunodeficiency
virus (HIV) in adoctor’s surgery in Australia® These pa
tients underwent minor skin surgery after another pa-
tient who was HIV-infected, and no identifiable breach of
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infection control guidelines was found. A separate report
later described the observation that needles and syringes
retained small volumes (25 mL) of fluid after use, which
could be transferred to multidose vials, and that active HIV
could be isolated from the contaminated multidose vial
after up to 4 hours.®® Hence, use of multidose vials of LA
for more than one patient is no longer recommended.

Conclusion

Currently available LA agents are safe if used with due care
and caution. One must exercise extra caution when using
these drugs outside the operating room, as monitoring
and resuscitation equipment may not be readily available.
Clinicians should have a clear understanding of LA pharma
cology, toxicity, and factors predisposing to LA toxicity
before administering these drugs. The amount of LA
injected should be carefully calculated to avoid unintentional
overdose. Inadvertent intravascular injection must be
avoided. There should be a well-established plan of
action to deal with unexpected complications in settings
where LAs are administered.

References

1. DrakelLA, Dinehart SM, Goltz RW, et a. Guidelines of care for local
and regional anesthesiain cutaneous surgery. Guidelines’Outcomes
Committee: American Academy of Dermatology. JAm Acad Dermatol
1995;33:504-9.

2. Smith DW, Peterson MR, DeBerard SC. Local anesthesia. Topical
application, local infiltration, and field block. Postgrad Med 1999;
106:57-60,64-6.

3. Henderson JA. Physician office-based surgery: significant growth
opportunity. Health Ind Today 1989;52:18-9,22,30.

4. Fowler ME. Trendsin ambulatory surgery: office based surgery. Plast
Surg Nurs 1986;6:18-9.

5. Strichartz GR. Neural physiology and local anaesthetic action. In:
Cousins MJ, Bridenbaugh PO, editors. Neural blockade in clinical
anaesthesia and management of pain. 3rd ed. Philadel phia: Lippincott-
Raven; 1998:35-54.

6. Singh R, Erwin D. Local anaesthetics: an overview of current drugs.
Hosp Med 1998;59:880-3.

7. Erdimir HA, Soper LE, Sweet RB. Studies of factors affecting peri-
dural anaesthesia. Anesth Analg 1965;44:400.

8. Braid DP, Scott DB. The systemic absorption of local analgesic drugs.
Br JAnaesth 1965;37:394.

9. Covino BG, Wildsmith JA. Clinical pharmacology of local anesthetic
agents. In: Cousins MJ, Bridenbaugh PO, editors. Neural blockadein
clinical anaesthesia and management of pain. 3rd ed. Philadelphia:
Lippincott-Raven; 1998:97-128.

10. Concepcion M, Covino BG. Rational use of local anaesthetics. Drugs
1984;27:256-70.

11. Concepcion M, Maddi R, Francis D, Rocco AG, Murray E, Covino
BG. Vasoconstrictorsin spinal anesthesia with tetracaine--a compari-
son of epinephrine and phenylephrine. Anesth Analg 1984;63:134-8.

12. Dhuner KG, Lewis DH. Effect of local anaesthetics and vasoconstric-
tors upon regional blood flow. ActaAnaesthesiol Scand Suppl 1966;
23:347-52.

13. DiFazio CA, Carron H, Grosslight KR, Moscicki JC, Bolding WR,
Johns RA. Comparison of pH-adjusted lidocaine solutions for epi-
dural anesthesia. Anesth Analg 1986;65:760-4.

14. Cunningham NL, Kaplan JA. A rapid-onset, long-acting regional
anesthetic technique. Anesthesiology 1974;41:509-11.

15. Cohen SE, Thurlow A. Comparison of a chloroprocaine--bupivacaine
mixture with chloroprocaine and bupivacaine used individually for

112 HKMJVol 8 No 2 April 2002

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

21.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

41.

42.

obstetric epidural analgesia. Anesthesiology 1979;51:288-92.

Seow LT, LipsFJ, Cousins MJ, Mather LE. Lidocaine and bupivacaine
mixtures for epidural blockade. Anesthesiology 1982;56:177-83.
Tetzlaff JE. The pharmacology of local anesthetics. Anesthesiol Clin
North America 2000;18:217-33,v.

Reiz S, Nath S. Cardiotoxicity of local anaesthetic agents. Br JAnaesth
1986;58:736-46.

Mather LE, Chang DH. Cardiotoxicity with modern local anaesthetics:
isthere a safer choice? Drugs 2001;61:333-42.

Myers RR, Kalichman MW, Reisner LS, Powell HC. Neurotoxicity
of local anesthetics: atered perineurial permesbility, edema, and nerve
fiber injury. Anesthesiology 1986;64:29-35.

Wang BC, Hillman DE, Spielholz NI, Turndorf H. Chronic neuro-
logical deficits and Nesacai ne-CE--an effect of the anesthetic, 2-chloro-
procaine, or the antioxidant, sodium bisulfite? Anesth Analg 1984;63:
445-7.

Olivencia JA. Ambulatory phlebectomy. A rare complication of local
anesthetic: case report and literature review. Dermatol Surg 1996;22:
53-5.

Brown DT, Beamish D, Wildsmith JA. Allergic reaction to an amide
local anaesthetic. Br JAnaesth 1981;53:435-7.

Ravindranathan N. Allergic reaction to lignocaine. A case report. Br
Dent J1975;138:101-2.

Fisher MM, Graham R. Adverse responses to local anaesthetics.
Anaesth Intensive Care 1984;12:325-7.

Aldrete JA. An "dlergic" reaction? Anesthesiology 1970;32:176-7.
Aldrete JA, Johnson DA. Evaluation of intracutaneous testing for
investigation of allergy to local anesthetic agents. Anesth Analg
1970;49:173-83.

Giovannitti JA, Bennett CR. Assessment of allergy to local anesthetics.
JAm Dent Assoc 1979;98:701-6.

Barash PG. Cocainein clinical medicine. NIDA Res Monogr 1977;
13:193-200.

Johns ME, Henderson RL. Cocaine use by the otolaryngologist: a
survey. Trans Am Acad Ophthalmol Otolaryngol 1977;84:969-73.
Rappolt RT, Gay GR, Inaba DS. Propranolol: a specific antagonist to
cocaine. Clin Toxicol 1977;10:265-71.

Ellenhorn MJ, Schonwald S, Ordog G, Wasserberger J. Ellenhorn’s
medical toxicology: diagnosis and treatment of human poisoning. 2nd
ed. Baltimore: Williams and Wilkins; 1997:356-86.

Pollan S, Tadjziechy M. Esmolol in the management of epinephrine-
and cocaine-induced cardiovascular toxicity. Anesth Analg 1989;69:
663-4.

. Fleming JA, Byck R, Barash PG. Pharmacology and therapeutic

applications of cocaine. Anesthesiology 1990;73:518-31.

Coleman MD, Coleman NA. Drug-induced methaemoglobinaemia
Treatment issues. Drug Saf 1996;14:394-405.

Nicholson KE, Rogers JE. Cocaine and adrenaline paste: a fatal
combination? BMJ 1995;311:250-1.

Gajraj NM, Pennant JH, Watcha MF. Eutectic mixture of local
anesthetics (EMLA) cream. Anesth Analg 1994,78:574-83.

Klein JA. Anesthesia for liposuction in dermatologic surgery.
JDermatol Surg Oncol 1988;14:1124-32.

Current issues in dermatol ogic office-based surgery. The American
Academy of Dermatology Joint AAD/ASDS Liaison Committee.
Dermatol Surg 1999;25:806-15.

. Ostad A, Kageyama N, Moy RL. Tumescent anesthesia with alido-

caine dose of 55 mg/kg is safe for liposuction. Dermatol Surg 1996;
22:921-7.

Rao RB, Ely SF, Hoffman RS. Desaths related to liposuction. N Engl J
Med 1999;340:1471-5.

Holmes CM. Intravenous regional neural blockade. In: Cousins MJ,
Bridenbaugh PO, editors. Neural blockade in clinical anaesthesiaand
management of pain. 3rd ed. Philadelphia: Lippincott-Raven; 1998:
395-409.

. Kendall M, Allen P, Younge P, Meek SM, McCabe SE. Haematoma

block or Bier's block for Colles fracture reduction in the accident and
emergency department--which is best? JAccid Emerg Med 1997;14:
352-6.

. Burke D, Joypaul V, Thomson MF. Circumcision supplemented by



45.

47.

49.

50.

51.

52.

dorsal penile nerve block with 0.75% ropivacaine: a complication.
Reg Anesth Pain Med 2000;25:424-7.

Mehta DK, Prasad AB. British National Formulary. London: British
Medica Association; 1996:535-7.

. Palve H, Kirvela O, Olin H, Syvalahti E, Kanto J. Maximum recom-

mended doses of lignocaine are not toxic. Br JAnaesth 1995;74:704-5.
Scott DB. "Maximum recommended doses" of local anaesthetic drugs.
Br JAnaesth 1989;63:373-4.

. Drake LA, Ceilley RI, Cornelison RL, et al. Guidelines of care for

office surgical facilities. Part |1. Self-assessment checklist. American
Academy of Dermatology. JAm Acad Dermatol 1995;33:265-70.
Davis NL, de Jong RH. Successful resuscitation following massive
bupivacaine overdose. Anesth Analg 1982;61:62-4.

Kasten GW, Martin ST. Bupivacaine cardiovascular toxicity: com-
parison of treatment with bretylium and lidocaine. Anesth Analg 1985;
64:911-6.

Maxwell LG, Martin LD, Yaster M. Bupivacaine-induced cardiac tox-
icity in neonates: successful treatment with intravenous phenytoin.
Anesthesiology 1994;80:682-6.

de La Coussaye JE, Bassoul B, Brugada J, et al. Reversal of electro-
physiologic and hemodynamic effects induced by high dose of
bupivacaine by the combination of clonidine and dobutamine in

53.

55.

56.

57.

58.

59.

60.

Local anaesthesia outside the operating room

anesthetized dogs. Anesth Analg 1992;74:703-11.

Flanagan HL, Datta S, Lambert DH, Gissen AJ, Covino BG. Effect of
preghancy on bupivacaine-induced conduction blockade in the iso-
lated rabbit vagus nerve. Anesth Analg 1987;66:123-6.

. Philip J, Sharma SK, Gottumukkala VN, Perez BJ, Slaymaker EA,

Wiley J. Transient neurologic symptoms after spinal anesthesia with
lidocaine in obstetric patients. Anesth Analg 2001;92:405-9.
Gormley DE. Cutaneous surgery and the pregnant patient. JAm Acad
Dermatol 1990;23:269-79.

Berde CB. Toxicity of local anestheticsin infantsand children. JPediatr
1993;122:S14-S20.

Dzubow LM. The interaction between propranolol and epinephrine as
observed in patients undergoing Mohs' surgery. JAm Acad Dermatol
1986;15:71-5.

Nies AS, Spielberg SP. Principles of therapeutics. In: Hardman J,
Limbird LE, editors. Goodman & Gilman’'s The pharmacol ogical
basis of therapeutics. 9th ed. New York: McGraw-Hill; 1996:43-62.
Chant K, Lowe D, Rubin G, et a. Patient-to-patient transmission of
HIV in private surgical consulting rooms. Lancet 1993;342:1548-9.
Druce JD, Locarnini SA, Birch CJ. Isolation of HIV-1 from experi-
mentally contaminated multidose local anaesthetic vials. Med J
Aust 1995;162:513-5.

Coming in the June issue of
the Hong Kong Medical Journal

» Risk factorsfor preterm delivery in women with placenta praevia and antepartum

haemorrhage: retrospective study

» Recall of preoperative anaesthesiainformation in Hong Kong Chinese patients

» Living donor liver transplantation without the use of blood products

HKMJVol 8No 2 April 2002 113



