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Pain experienced by infants

The study of pain in children has developed dramatically

in the past 10 years. Although anaesthetists have been

responsible for much of the research and the increase in

public and professional awareness of the problem,

surgeons, nurses and parents have also been the driving

force for change in many places.

The key to successful prevention and treatment of pain in

children rests in reliable measurement techniques. Facial

expression scoring, cry duration and visual analogue scale

scores are used as research tools for pain measurement.

Facial expressions of pain following an injection are brow

lowering, eyes closure, deepened nasolabial furrows and

mouth opening. These signs are consistently seen from 2

to 18 months of age. (1)

The effect of neonatal circumcision on pain response during

subsequent routine vaccination was studied by Anna

Taddio and her colleagues from the Hospital of Sick

Children in Toronto (2). Patients who had undergone

neonatal circumcision showed a more marked pain

response to subsequent routine vaccination than

uncircumcised infants.  The application of the  topical local

anaesthetic  EMLA during circumcision reduced the pain

of circumcision but had little effect during tightening the

clamp on the foreskin. However during subsequent

vaccination there was a significant trend for EMLA treated

infants to have an intermediate (compared with

uncircumcised infants and circumcised without EMLA

application) pain response across all the three  (facial

action, cry duration and V.A.S. scores) measurements of

pain.

These papers add to the considerable evidence already

available that even very small children experience pain

which may be clinically detected and, to an extent

quantified. Effective methods of controlling pain in this

group of patients  should be the subject of further research.

Study of the vaccination pain response of infants who

received more effective and more available circumcision

pain management ( like dorsal penile nerve block or caudal

block) would be interesting.

1. Lilley CM, Craig KD, Grunau RE. The expression of pain in

infants and toddlers: developmental changes in facial action.

Pain 1997; 72:161-170

2. Taddio A, Katz J, Ilersich AL, Koren G. Eff ect of neonatal

circumcision on pain response during subsequent routine

vaccination.Lancet 1997; 349:599-603

Introduction

The ankle block is a safe and effective method for obtaining

anaesthesia and analgesia of the foot for surgical

procedures on bones and soft tissues.

Indications

� Surgical anaesthesia of the foot especially when

general, epidural or spinal anaesthesia is contra-

indicated.

� For post-operative analgesia.

Anatomy

Five nerve branches supply sensation to the foot. All are

branches of the sciatic nerve, except the saphenous nerve,

which is the terminal branch of the femoral nerve. The

sciatic nerve divides into the tibial nerve and the common

peroneal nerve at a variable point between the buttock

and the popliteal fossa. The tibial nerve then divides into

the posterior tibial and sural nerves, and the common

peroneal nerve into the deep and superficial peroneal

nerves. The posterior tibial nerve finally divides into the

medial and lateral plantar nerves.

Figure 1 shows the sensory distributions of these nerves.

Of particular note;

� The posterior tibial nerve innervates all but one of the

intrinsic muscles of the foot, via its terminal branches,

the medial and lateral plantar nerves. Blockade of this

nerve is important for surgery to deeper structures.

� The deep peroneal nerve innervates the first web-space

and so must be blocked for anaesthesia of the great

toe.

� Surgery is unusual in the territory of the sural nerve

therefore it is not often blocked.

Figure 1 shows the anatomical relations of these five nerves.

Note:

� The posterior tibial nerve lies immediately posterior

to the posterior tibial artery, at the medial malleolus.
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� The superficial peroneal nerve divides into terminal

branches anterior to the ankle, necessitating a wide

fan of infiltration for blockade.

Preparation

1. Check resuscitation equipment and drugs.

2. Perform block in an anaesthetic or operating room.

3. Explain procedure to patient and obtain consent.

4. Establish IV access.

5. Full monitoring is advised where available (ECG, pulse

oximetry, NIBP).

Technique - General

� As performing the block can be painful, remember to

inject the local anaesthetic slowly. Heating the local

anaesthetic to body temperature may also help to

reduce pain. Sedation may be required.

� All five nerves can be blocked with the patient supine

and the foot on a padded support. Some prefer to

block the posterior tibial and sural nerves with the

patient prone. To block the posterior tibial nerve in a

supine position, flex the knee and place the ankle on

top of the contralateral shin. This allows easy access

to the medial and lateral maleolus.

� As four of the nerves are almost entirely sensory an

infiltration technique is used. Where available, nerve

stimulation can be used to localise the posterior tibial

nerve. Stimulation will produce movement of the big

toe. A 23G needle, 4cm in length, is appropriate for

all injections. It is important always to aspirate prior

to injection of local anaesthetic, to exclude

intravascular injection.

� The aim is sensory block alone and so low

concentrations of local anaesthetic (LA) are sufficient

(e.g. 0.25% bupivacaine) in most cases.

The five nerves are blocked by injections that form a ring

of infiltration around the ankle at the level of the malleoli.

Posterior tibial nerve

� Introduce the needle along the medial aspect of the

Achilles tendon, at the level of the cephalic (towards

head) border of the medial malleolus.

� Advance, in an anterior direction, towards the posterior

border of the tibia (nerve lies just posterior to the

posterior tibial artery).

� If paraesthesia is felt, inject 3-5ml LA. If not, advance

to contact the tibia, withdraw 0.5cm and then inject

5-7ml LA.

Sural nerve

� Introduce the needle along the lateral border of

the Achilles tendon at the level of the cephalic

border of the lateral malleolus.

� Advance anteriorly towards the fibula.

� If parasthesia is felt inject 3-5ml LA. If not, inject

5-7ml LA as the needle is withdrawn. This gives

subcutaneous infiltration from the Achilles tendon to

the fibula.

Infiltration around the remaining three nerves can be

performed from a single site. The needle is inserted 1cm

lateral to the tendon of extensor hallucis longis (or just

lateral to the anterior tibial artery, if palpable), at the level

of the cephalic borders of the malleoli. This tendon is

prominent on the dorsum of the foot, during extension of

the big toe.

Deep peroneal nerve

� From the position described above, advance the

needle posteriorly (i.e. at 90° to the skin). Inject 3-

5ml LA deep to the fascia, on either side of the anterior

tibial artery.

Superficial peroneal nerve

� After blocking the deep peroneal nerve, withdraw the

needle to just stay in the skin.

� Turn the needle towards the lateral malleolus and inject

5ml LA in a subcutaneous band between the lateral

malleolus and the anterior border of the tibia. This

should reach all the branches of this nerve.

Saphenous nerve

� Again withdraw the needle to just stay in the skin and

turn the needle to point towards the medial malleolus.

� Infiltrate 5ml LA subcutaneously as the needle is

advanced towards the medial malleolus. The great

saphenous vein lies in this area, just antero-medial to

the medial malleolus, in order to infiltrate around the

vein, without causing damage, it may be necessary to

make a further skin puncture lateral to the vein.
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ANSWERS to MCQ questions on page 59.

1. TTTFF

The PO2 of alveolar gas is a balance between the oxygen

supplied by breathing (decreased by low minute volume

or hypoxic inspired mixture of gases) and the oxygen

removed by the blood and used in metabolic processes in

the body (increased by shivering). Ventilation / perfusion

mismatch will cause a low arterial PO2 as described in the

text but the alveolar PO2 will be unaffected.  In cardiac

failure pulmonary congestion may cause ventilation /

perfusion mismatch but alveolar PO2 does not fall unless

the minute volume is reduced.

2. FTFTT

The transfer of oxygen from the alveoli to the blood is

usually complete by the time the blood has passed a third

of the way along the pulmonary capillary.  Pulmonary veins

take oxygenated blood back to the heart which is then

pumped into the aorta. Deoxygenated blood returns to

the heart from the lower half of the body via the inferior

vena cava.  It is then pumped from the right ventricle into

the pulmonary arteries.

3. TFFFT

Approximately 250 ml of oxygen is consumed by the

resting body per minute. Malignant hyperpyrexia increases

the metabolic rate and therefore increases oxygen

consumption. General anaesthesia causes a reduction in

metabolic rate and therefore a reduction in oxygen

consumption. In health, oxygen consumption is supply

independent (see fig 3). Increased oxygen consumption

causes more oxygen to be extracted from the arterial blood

(increased extraction ratio) and therefore the venous PO2

is lower.

4. FFTFF

Normally the amount of oxygen in the body is only sufficient

to sustain life for a few minutes. Oxygen stores are

increased dramatically by pre-oxygenation (see figure 4).

They depend on blood volume and haemoglobin

concentration and on the functional residual capacity

(decreased in pregnant women) and the alveolar

concentration of oxygen.  A pulse oximeter only measures

arterial haemoglobin saturation.

5. FTTFF

Anaesthesia is commonly associated with hypoventilation.

The chemoreceptor response to hypoxia and hypercapnia

is reduced by anaesthesia. Uncomplicated general

anaesthesia results in a reduction in metabolic rate.

6. FTFFT

A shunt equivalent to 40% of cardiac output is very large

and would need more than 40% oxygen to correct the

resultant hypoxia (see figure 6). Hypoxia due to

hypoventilation is relatively easily corrected by increasing

the inspired oxygen concentration but complete upper

airway obstruction requires manoeuvres to clear the airway.

Hypovolaemic shock requires 100% oxygen and fluid

replacement.  40% oxygen would be suitable prophylactic

therapy for a patient with ischaemic heart disease.

7. FFFFF

Preoxygenation involves three minutes breathing 100%

oxygen through an anaesthetic circuit with the facemask

firmly applied to the face. If  performed as part of a rapid

sequence induction it should occur before induction of

anaesthesia and the increased store of oxygen in the

functional residual capacity can result in a normal PO2 for

up to 8 minutes of apnoea.

8. TTTTF

The PO2 in the trachea while breathing air is about 150

mmHg and in the arterial blood is about 100 mmHg (13

kPa). Atmospheric pressure is 760 mmHg and when

breathing 100% oxygen the only other gases in the alveoli

are carbon dioxide (40 mmHg) and water vapour (47

Notes:

����� Check the block prior to surgery, testing sensation to

pinprick.

����� If anaesthesia is inadequate, identify which nerve

supplies the relevant area and repeat the infiltration of

that nerve.

� Within the limits of maximal local anaesthetic doses,

advise the surgeon to infiltrate locally during surgery

to augment the block.

Cautions

1. It is best to avoid adrenaline in the LA. There are

theoretical risks to the foot from the vasoconstrictor

effect.

2. Although systemic absorption from the subcutaneous

tissues of the ankle is low, and toxicity is therefore

unlikely, total recommended maximum total dose

of local anaesthetic should not be exceeded.


