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INTRODUCTION

Local and peripheral anaesthesia is
I lie est ablishment of anaesthetic

condit ions in a localised pari of the
body, achieved by blocking I he con-
duction of peripheral nerves. It can
be performed by blocking specific
and discrete nerves, by general infil-
tration around t he surgical site, or
by acombinalion of both.

This chapter discusses the prin-
ciples of local and peripheral forms
of anaesthesia

, and does not repeat
the previous chapter on spinal
anaesthesia. Due to space linnla
lions, there are no detailed descrip-
tions of the technical aspects of
performing specific nerve blocks,
which are explained in most stan-
dard anaesthetic textbooks.

Local and peripheral anaesthesia
should be the anaesthelic tech-

NO. 10

nique of choice for many proce-
dures in rural and under-resourced

sellings where staff and equipment
shortages mitigate against the use
of general anaesl hesia.

ADVANTAGES

Safely and preservation of
consciousness - Generally
speaking, it is safer to anaes-
thetise a part of the body than to
anaesthetise the whole person.
Because the patient is awake,
she/he is able to protect her/his
airway from gastric aspiration,
which is particularly useful when
the patient has a full stomach. For
this reason, always ask before
every operation: Can this opera-
tion be done more safely under
I oca I ana esth es i a ?

Practicality - The equipment
required to perform local anaes-
thesia is far less expensive, bulky
and complex than it is for general
anaesthesia.

Quicker post-operative recovery
- This is usually because the patient
remains awake.

A
iffordability - Local anaesthesia

is generally cheap compared to
most forms of general anaesthesia.

DISADVANTAGES

Limited range, of surgical indi-
cations - Because the patient
remains awake, it is unsuitable for

several types of surgery where it
would be kinder to render the

patient asleep. As well as this, local
anaesthesia cannot be used very
effect ively for abdominal surgery, or
close to areas of cellulitis or infec-

tion. Finally, for certain nerve
blocks

, bleeding diathesis is a con-
tra-indicalion.

Limited degree of anaesthesia -
Although pain and light touch sen-
sation is usually abolished, the sen-
sation of heavier forms of pressure,
ie pulling and t ugging, often remains.

Side-effects - If the wrong tech-
nique or dosage is used, local anaes-
thetics can produce serious and
potentially fatal systemic toxicity
(see page 471).

Less reliable - Local anaesthesia

is a technique that does not always
work

, and for this reason, patient
acceptance may be low.

Delay of onset - Some local
blocks can take as long as 15 to 20
minutes to work before the patient
is ready for surgery.

Increased vascularity - Most
local anaesthetics cause vasodi-

lation as a side-effect
,
 which can

be troublesome for the surgeon.
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This is loss so with bupivacaine
Ihan for Lidocainc (also known as
Li nocaiiu1). Tiic addilion of

adrcnaliiu' also helps lo minimise
this el

'

fec l.

LOCAL ANAESTHETIC

SOLUTIONS

In keeping with the prineiples of
using a core selec tion of dings, only
Lidocaine and bnpivaeaine are dis-
cussed here. The dangers of local
anaesthesia relate to the systemic
absorption of the di ng beyond the
maximum dose, or to the local

anaesthetic being injected directly
into a vein or artery. The maximum
dose is calculated on the basis of

the lean body mass of the patient
(see Table 1).

Adrenaline: Adrenaline is often

used because it causes local vaso-

constriction
,
 willi the effect of

reducing the speed of systemic
absorption and the incidence of
side-effects. This allows for the

maximum dosage of local anaes-
thesia lo be increased, as well as

prolonging the duration of action.

However, it is totally contra-indi-
cated for use on the extremities

(digits, penis etc) where the vaso-
constriction of end arteries can

cause ischaemia and necrosis. The

maximum safe dose for adrenaline

in adults is 0,5mg.

Lidocaine: This common local

anaesthetic usually comes in con-
cent rations of 1% or 2%. If diluted
with sterile saline or water, less con-

centrated solutions can be used. It

comes in both isobaric and hyper-
baric solutions.

Bupivacaine: This is a common
and popular local anaesthetic es-
pecially because it is much longer
lasting than Lidocaine. It is also
more potent, and therefore comes in
solutions of 0

,
25% to 0,5% and can

be both isobaric and hyperbaric.

The main disadvantage of bupiva-
caine is that it is one of the most

potentially toxic of all local amies-
Ihelic solutions.

SIDE-EFFECTS AND

OVERDOSAGE

The toxicity of local anaesthesia

relates to an excessively high plas-
ma concentration, and may be due
to accidental intra-vascular injec-

tion, use of too large a dose, or to
faulty technhiue. Signs and symp-
loms of toxicity include drowsiness,
anxiety, tremors, twitching,

 circum-

oral lingling. convulsions, hypoten-
sion, arrhythmias and loss of
consciousness. Coma may be ac-
companied by apnoea and general
cardiovascular collapse.

The managemeul of toxicity is to
cease adminislralion of the local

anaesthetic, resuscitate as neces-

sary, oxygenate, control convulsions
with thiopentone and infuse fluids
intravenously. For this reason, all
but the most minor procedures
should be carried out with ready
in!ravenous access in the patient,
and with the av ailability of resusci-
tation equipment.

PERFORMING LOCAL

ANAESTHESIA

Success comes with practice. There-
fore, if you are a beginner, select

patients who are thin and co-opera-
tive. If a nerve stimnlator is avail-

able, il is ethically acceptable lo

Table 1

practise nerve blocks (as a form of
post-operative analgesia) in patients
under general anaesthesia.

Always explain the procedure pre-
operatively, and reassure your
patient. Remember lo explain I hat
he/she will probably retain some
sensation of touch and pressure. It is
often helpful to give the patient pre-
medication (an anxiolytic and an
opioid).

With some procedures, being con-

scious during the operation will
mean discomforl due to prolonged
immobility (this is best relieved by
an opioid and not a benzodiazepine).

As a rule of thumb, except for the
most straight toward of procedures.
patients should be starved in case
Ihe local anaesthelic does not work.

and a general anaesthetic will have
lo be given.

To minimise toxic side-effects, the

main safety measure is to inject
slow l\ ( helps lo pre\ enl ;i high
plasma concentration even if the
injection is iulrasvascular) while
withdrawing or moving the needle,
and aspirating occasionally. Re-
member also thai the higher the
concentration of the local amies-

I het ic solution, I he higher I he

chance of toxicity.

The speed with which local anaes-
Ihesia becomes elTeclive may vary
from seconds lo 20 minutes, de-

Lignocalne Bupivacaine

Plain With

adrenaline

Plain With

adrenaline

Maximum dose 4mg/kg

(up to 200mg)

7mg/kg

(up to 400mg)

2mg/kg 2mg/kg

Duration of action 1 /  hours Up to 3 hours 4 to 6 hours Up to 6 hours
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pending on the type of local anaes-
thetic used, the technique, the

palienl, and I ho nervc/s heing
blocked. Finally, always check to
see if the anaesthesia is working
before proceeding.

GENERAL TECHNIQUES

Infiltralion anaesthesia: This is

performed by generally infiltrating
the soft tissue or the site of surgery
with local anaesthet ic. It can be

combined with an actual nerve

block and is particularly useful for
minor operations such as the excis-
ing of cysts and lipomas, and lymph
node biopsies. As long as you keep
the needle moving a.s you inject,

 it is

not necessary to continually aspi-
rate.

Some fractures can be manipulated
and reduced following infiltration
anaesthesia into the haematoma

bet ween the fragment s of bone at
the fracture site. This technique has
been said to be particularly useful at
the scene of mass t rauma casualties

,

and especially for extension frac-
tures of the wrist. It is very impor-
tant that this is conducted under

strictly sterile conditions,
 that the

fracture is less than 24 hours old
,

and that the anaesthetic is injected
slowly.

Surface anaesthesia: The mu-
cous membranes of t he body readily
absorb local anaesthetic agents to
cause a surface anaesthesia which

may be useful for procedures involv-
ing the conjunctiva (insert two
drops of 2% Lidocaine 20 times in 10
minutes),

 the ear drum, the nasal

mucosa, and the urethra. A 40% or

10% topical spray of Lidocaine is
also available for pharyngeal and
laryngeal anaesthesia.

Intravenous regional anaes-
thesia (IVRA): IVRA was first
introduced in 1908 by Bier,

 and is

sometimes referred to as t he Bier'

s

block. It can provide anaesthesia of

the distal part of both limbs and
involves injecting local anaesthetic
solution directly into the vein of a
limb which has been rendered

ischaemic by the use of an arterial
tourniquet

According to some authors, IVRA
should be the first local anaesthetic

technique learned by a trainee
because its technical simplicity
allows him/her to concentrate on

acquiring the skills of pat ient man-
agement.

The procedure is first of all to
exsanguinate the limb as much as
possible by using an Esmarch ban-
dage, or by lifting the limb above the
level of the heart for at least five

minutes. The limb is then rendered

ischaemic by pumping up a sphyg-
momanometer to a pressure of at
least lOOmmllg above the patient's
systolic blood pressure.

Ensure that the limb is well padded,
that all connect ions are able to lock

,

that the equipment has been tested
for leaks and that the pressure
gauge is working. A cannula should
be inserted into the contralateral

arm in case emergency drugs need
to be administered.

The ideal agent to use is Prilocaine
(40ml of 0,5% solution). However, a
solution of 0,5% Lidocaine is also

sometimes used: 30 to 40ml for the

arm and 50 to 80ml for the leg.
Never use bupivacainc. Inject
through a vein on the dorsum of the
hand or foot.

The cuff must not be deflated for at

least 20 minutes
,
 and when it is

released
, do so slowly. If there is dis-

comfort caused by the cuff, you can
use a second cuff which is blown up
over a part of the limb that has
already been anaesthetised.

The Bier's block has suffered from a

bad reputation clue to the wide pub-

licity of a number of accidental
deaths. These deaths have resulted

i
'

roin t he incorrect choice of drug.

the wrong dosage, faulty equipment,
a lack of vigilance and personnel
who have been inadequately trained
to manage toxic reactions.

SPECIFIC BLOCKS

Below is a selection of nerve blocks

that should be within the capacity of
the generalist doctor because of
their usefulness and because of
their relative technical ease. It is not

possible here to describe these vari-
ous blocks in detail, which are in

any case best learnt by practice
under supervision. If you have a
chance to arrange an attachment
with a specialised anaesthetist, try
and learn the skills to administer the

following:

brachial plexus block via the
axillary approach;
digital nerve blocks;

. ulnar
,
 median and radial nerve

blocks at t he elbow level;

. inter-costal nerve blocks;

. infilt rat ion anaest hesia for cae-

sarian section; and

. penile ring block.

As well as this
,
 it would be well

wort h the investment of time to

learn how to perform infiltration
anaesthesia and nerve blocks for

dental excisions, and to learn how

t o administer a t ransvaginal puden-
dal block.

_
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