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Abstract

The brachial artery is infrequently cannulised in new-
borns as vasospasm or thrombosis may result in
ischaemia of the forearm and if not reversed, may
lead to loss of a hand or forearm. This study describes
the successful restoration of blood flow to the fore-
arms of seven very low birth weight infants (birth
weight <1500g) and one four month-old infant with
cannula-related brachial artery obstruction by means
of axillary brachial artery block and a nerve stimulator.
This is a safe procedure with no documented side
effects. However, paediatricians and anaesthetists
should restrict peripheral arterial cannulation to arter-
ies with a collateral circulation and should only
attempt brachial artery cannulation in life threatening
situations.

Introduction

Atraumatic arterial access for blood pressure monitor-
ing and obtaining blood samples has become an inte-
gral part of the management of infants requiring inten-
sive care. The umbilical, radial and posterior tibial
arteries are most commonly cannulised for this pur-
pose. As many of these infants may require prolonged
periods of ventilation coupled with the short lifespan of
a cannulised peripheral artery catheter, it is not
uncommon for a critically ill infant to have all his avail-
able peripheral arteries cannulised at some stage.

The small size of these arteries in premature infants
makes cannulation more difficult and complications
associated with placement and during use occur more
frequently than in children and adults’.

Peripheral arterial catheters in infants may result in
vasospasm with necrosis of the skin, muscles, fingers
or toes distal to the obstruction®. Although the umbili-
cal artery is the most easily accessible it has its
uniqgue complications such as blanching and
ischaemia of the skin of the lower limbs and even sci-
atic nerve palsy with gluteal muscle and skin necro-
sis2. The brachial artery is infrequently cannulised in
newborns as vasospasm or thrombosis may result in
ischaemia of the forearm and if not reversed, may
lead to loss of a hand or forearm1. Cannulation of the
brachial artery will only be attempted if none of the
peripheral arteries can be cannulised and if the bene-
fits of an indwelling arterial catheter outweigh the pos-
sible complications associated with arterial obstruc-
tion of this artery’.

Management of an ischaemic limb includes the imme-
diate removal of the catheter from the artery, warming
of the contra-lateral limb to stimulate parasympathetic
induced vasodilatation in both limbs?, intra-arterial ver-
apamil4, topical nitroglycerine ointment5 as well as
axillary brachial plexus block®.

The aim of this paper is to report on the use of axillary
brachial plexus block with the use of a peripheral
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nerve stimulator as rescue therapy to reverse severe
brachial artery catheter-related vasospasm in the
forearms of infants.

Patients and Methods

Seven ventilated newborn infants with birth weights
ranging from 750g to 3800g and gestational ages
between 28 and 40 weeks and one 4 month old infant
presented with compromised arterial blood supply to
the forearm and hand associated with an indwelling
brachial artery catheter. The involved forearms of all
the infants were cyanosed, cold to the touch and no
brachial artery pulse could be identified. All the infants
were treated in private neonatal intensive care units.
An anaesthetist skilled in anterior interscalene
brachial plexus blocks in adults was consulted to per-
form these procedures.

The brachial artery cannula was removed and an
anterior interscalene brachial plexus block was per-
formed as a sterile procedure after informed consent
was obtained from the parents.

The infant was sedated and placed in the supine posi-
tion with the affected arm positioned close to the body.
The face was turned away from the affected arm. The
interscalene space was located at the level of the

cricoid cartilage (opposite C6 vertebra). The posterior
border of the sternocleidomastoid muscle was identi-
fied by lifting the head of the infant slightly. The mid-
dle finger of the anaesthetist’'s non-dominant hand
was used to identify the interscalene groove and to
stabilise the skin during needle insertion. The needle
was inserted into the skin at the level of the superior
thyroid notch at the posterior border of the sternoclei-
domastoid muscle while the tip of the needle was
directed in a latero-posterior and caudal direction.

A 25mm Stimuplex needle, B.Braun A25 (0.55 x
25mm) and nerve stimulator (B.Braun) were used to
identify the sympathetic plexus. The initial stimulating
current was set at 1mA with a pulse duration of 0.1ms
which was decreased to 0.3mA once contractions
were noted in the affected wrist and fingers. Two mil-
ligram/kg Macaine (Adcock Ingram) was diluted in 1 to
3ml of saline. One ml of the diluted Macaine solution
was initially injected but due to a poor response this
was increased to 2ml. The transcutaneous oxygen
saturation levels in the affected arm were monitored
continuously after the injection of the Macaine and a
repeat sympathetic block was performed if the oxygen
saturation levels decreased again compared to the
saturation levels recorded on the normal hand.

The clinical characteristics of the infants are shown in
Table1.

Table 1. The clinical characteristics of the infants who developed a cannula-related brachial artery occlusion.
Patient 1 2 3 4 5 6 7 8
Birth weight(g) 750 950 1050 1500 700 1250 3800 1150
Gestational age (weeks) 28 30 32 88 30 30 40 34
Number of axillary
brachial plexus blocks Yes, Yes, No No Yes, after |Yes, after| Yes, after No
After 1 hr | After 1 hr 24 hrs 24 hrs 24 hrs
Restoration of blood
flow in affected forearm Yes Yes Yes Yes Yes Yes Yes Yes
Clinical diagnosis NEC NEC Congenital
heart
lesion
Outcome Survived Died Survived | Survived Died Died Survived | Survived
Septicaemai Septicaemai| Multi-
organ
failure
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Results

The anterior interscalene brachial block was success-
ful in all 8 infants. Three infants had an immediate
response with the skin colour, temperature and satu-
ration levels returning to normal within minutes. These
three infants received only one sympathetic nerve
block. Two infants required a second block one hour
after the initial injection. The poor initial response
which occurred in these two infants was attributed to
the small initial volume of 1ml of injected Macaine.
The second injection resulted in restoration of blood
flow in the affected fore-arm and hand. Three infants
required a second injection after 24 hours. All three
these infants were critically ill and suffered from septi-
caemia and multi-organ failure. Although the sympa-
thetic nerve blocks in all three these infants was suc-
cessful, two subsequently died due to their septi-
caemia.

No local or systemic complications were documented
after the injection of Marcaine in any of the infants.

Discussion

Peripheral arteries such as the ulnar and radial areter-
ies have collateral circulations and if obstructed by
thrombosis or vasospasm, are less likely to result in
total limb ischaemia. Peripheral artery cannulation in
adults is a relatively safe procedure with a complica-
tion rate of less than 1%7. This is similar to a rate of
1.3% of major complications in neonates8. However,
the small diameter of the peripheral arteries in infants
and specifically very low birth weight infants (birth
weight <1500g), makes cannulation a much more dif-
ficult procedure compared to in children or adults1.
As the brachial artery does not have a collateral flow,
cannula-related occlusion of this artery is a serious
condition and should be treated as a medical emer-
gency in an infant. Occlusion may be due to
vasospasm which usually occurs within minutes or a
few hours after cannula insertion while thrombo-
embolitic events wusually occur after daysS.
Heparinisation of the infused fluid with as little as 0.25
units/ml of heparin in newborns may prevent occlu-
sion of the cannula®.

Very few studies have been reported on the manage-
ment of catheter-related brachial artery occlusion in

newborns1. This may be due to the avoidance by pae-
diatricians and anaesthetists of the cannulation of this
end artery.

The immediate management of an occluded brachial
artery includes warming of the contra-lateral limb to
produce reflex vasodilatation of the affected limb
which should be kept in a horizontal position. Care
should be taken not to increase the temperature of the
ischaemic limb3. If no immediate improvement is
noted in the circulation of the affected limb, the can-
nula should be removed immediately.

If vasospasm persists after the use of these basic
measures, vasodilating drugs should be used imme-
diately. Baserga5 described the use of topical 2%
nitroglycerine ointment to the hand and fingers of a
660g infant with occlusion of the radial artery by an
indwelling radial artery catheter. Within 30 minutes of
applying the 2% nitroglycerine ointment perfusion of
the fingers improved followed by full recovery of
colour in the affected hand. The haemodynamic
effects of nitroglycerine may last up to 6 hours®. The
onset of vasodilatation in their patients occurred one
hour after topical application of the nitroglycerine with
the haemodynamic effects lasting for 6 hours. No
adverse affects were noted in the infants but caution
should be applied if repeat applications of the nitro-
glycerine ointment is indicated®.

Vasodilatation can also be achieved by sympathetic
nerve block with a local anaesthetic either via the
neuro-axial approach or via a peripheral plexus nerve
block6. Breschan6 described the successful injection
of 0.5ml of 0.125% bupicaine just above the axillary
artery of a 700g infant with periheral limb ischaemia
due to an indwelling radial artery catheter. The correct
location for the injection of the local anaesthetic above
the axillary artery was obtained by inserting the nee-
dle into the axillary region and ensuring that the artery
was not entered during the injection of the local
anaesthetic®.

The use of axillary brachial plexus block in adults and
children with or without the use of a peripheral nerve
stimulator has been well established10,11. This is the
first study to describe the use of a nerve stimulator
during axillary brachial plexus block in very low birth

Page 11




SAJRA

South African Journal Of Regional Anaesthesia

weight infants with catheter-related brachial artery
occlusion.

None of the infants in this study exhibited any side-
effects during the stimulation of the sympathetic
nerves with a current of 1mA with a pulse duration of
0.1ms. The best vasodilator response in the present
study was obtained by injecting 2mg/kg of Macaine
after the 1mg/kg dose did not abolish the peripheral
vasospasm. The absence of any local or systemic
side-effects associated with the use of Macaine was
reassuring. In two infants ischaemia of the forearm
recurred after 2 hours for which they required a sec-
ond axillary brachial plexus block. In both these
infants, only 1mg/kg of Macaine was used during the
initial nerve block. Three infants required a second
axillary brachial plexus block 24 hours later. Despite
the restoration of blood flow in the affected arm in the
latter three infants, two of them subsequently died
from septicaemia.

Summary

Catheter-related brachial artery occlusion in infants
was successfully reversed by axillary brachial plexus
block using a nerve stimulator. However, paediatri-
cians and anaesthetists should restrict peripheral
arterial cannulation to arteries with a collateral circula-
tion and only attempt brachial artery cannulation in life
threatening situations. Once brachial artery occlusion
has been diagnosed which does not improve after
removal of the catheter, an anaesthetist skilled in axil-
lary brachial plexus block in infants should be urgent-
ly consulted.
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