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EARLY MANAGEMENT AND
COMPLICATIONS-I

Respiratory complications
Respiratory insufficiency is common in patients with injuries ofthe cervical
cord. If the neurological lesion is complete the patient will have paralysed
intercostal muscles and will have to rely on diaphragmatic respiration.

Causes of respiratory insufficiency Partial paralysis ofthe diaphragm may also be present, either from the
outset or after 24-48 hours owing to the development ofascending

In the tetraplegic post-traumatic cord oedema. In patients with injuries to the thoracic spine
respiratory impairment often results from associated rib fractures,

Intercostal paralysis haemopneumothorax, or pulmonary contusion; there may also be a varying
Partial phrenic nerve palsy- immediate degree of intercostal paralysis depending on the neurological level ofthe

-delayed lesion.

Impaired ability toexpectorate Sputum retention readily occurs during the first few days ofinjury,
particularly in patients with high lesions and in those with associated chestVentilation - perfusion mismatch injury. The inability to produce an effective cough impairs the clearing of

In the paraplegic: secretions and commonly leads to atelectasis. Cardiac arrest after spinal
Variable intercostal paralysis according cord injury is often secondary to respiratory failure. There is also an
to level of injury abnormal distribution ofgases and blood in the lungs of the tetraplegic,
Associated chest injuries- ribfractures producing ventilation-perfusion mismatch and further respiratory

pulmonary impairment.
contusion Regular chest physiotherapy with assisted coughing and breathing
haemopneumothorax exercises is vital to prevent atelectasis and pulmonary infection. Respiratory

function should be monitored by measuring the vital capacity and arterial
blood gases. A vital capacity below 1 litre should alert the clinician, and a
fall to 500-600 ml may necessitate endotracheal intubation and ventilation.
Once this step has been taken the inspired air must be humidified;

a 10H i --0 -if > otherwise secretions will become viscid and difficult to clear. Ifatelectasis
necessitates bronchoscopy this is a safe procedure performed with the
modern fibreoptic instrument, which can be used without undue movement
of the neck. If the patient is already intubated the fibreoptic bronchoscope
can be passed down the endotracheal tube. Unless there is an accompanying
injury causing supraglottic obstruction, tracheostomy is best avoided in the
first instance, as ventilation is sometimes needed only for a few days.

-.:.| .ick .....A patient whose respiratory function is initially satisfactory after injury
but then deteriorates should regain satisfactory ventilatory capacity once
spinal cord oedema subsides. Therefore artificial ventilation should not be
withheld, except perhaps in the elderly and infirm.

Right diaphragmatic paralysis resulting from ascending cord oedema developing 48 hours after
this patient had sustained a complete tetraplegia below C4, due to a C3-4 dislocation.

Cardiovascular complications
In traumatic tetraplegia the thoracolumbar (T1-L2) sympathetic outflow

is interrupted. Vagal tone is therefore unopposed and the patient becomes
hypotensive and bradycardic. Even in paraplegics sympathetic paralysis
below the lesion can produce hypotension. Patients can thus mistakenly be
given large volumes ofintravenous fluid ifhypovolaemic shock is wrongly

Ad̂ *; - w diagnosed. Pulmonary oedema resulting from overinfusion was the
commonest cause ofdeath in cases ofspinal cord injury in the Vietnam war.

Pharyngeal suction and endotracheal intubation stimulate the vagus,
producing bradycardia, which may result in cardiac arrest. To prevent this

nw--g utpckiit is wise to give atropine before suction and intubation are undertaken and
also whenever the heart rate falls below 50 beats/min. One must, however,
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The anatomy of spinal cord injury
i`4: r oA;W. m *

The spinal injury: cervical spine

be aware ofthe possible toxic effects when the standard dose ofO*6 mg
atropine is used repeatedly. Ifthe systolic blood pressure cannot maintain
an adequate perfusion pressure to produce an acceptable flow ofurine after
any hypovolaemia has been corrected inotropic medication with dopamine
should be started.

Cardiac arrest due to sudden hyperkalaemia associated with the use of
succinylocholine before endotracheal intubation is a risk in all patients with
a spinal cord injury, and this drug must never be used.

The radiographic appearances ofthe spine after injury are not a reliable
guide to the severity ofspinal cord damage. They represent the final or
"recoil" position ofthe vertebrae and do not necessarily indicate the forces
generated in the injury. The spinal cord ends at the lower border ofthe first
lumbar vertebra in adults, the remainder ofthe spinal cord being occupied
by the nerve roots ofthe cauda equina. There is greater room for the neural
structures in the cervical and lumbar canal, but in the thoracic region the
spinal cord diameter and that of the neural canal more nearly approximate.
The blood supply ofthe cervical spinal cord is good, while that ofthe
thoracic cord, especially at its mid-point, is relatively poor. These factors
may explain the greater preponderance ofcomplete lesions seen after
injuries to the thoracic spine. The initial injury may be mechanical, but
there is usually an early ischaemic lesion which may rapidly progress to cord
necrosis. Extension ofthis, often many segments below the level ofthe
lesion, accounts for the observation that on occasions patients have a lower
motor neurone or flaccid paralysis when an upper motor neurone or spastic
paralysis would have been expected from the site ofthe bony injury.
Because of the potential for regeneration ofperipheral nerves, neurological
recovery is unpredictable in lesions ofthe cauda equina.

Patients with injuries of the cervical spine should initially be managed by
skeletal traction. Applied through skull callipers traction is aimed at
reducing any fracture or dislocation, relieving pressure on the cord in the
case of burst fractures, and splinting the spine.
Of the various skull callipers available, the Gardner Wells is the most

suitable for inserting in the accident and emergency department. After
infiltration oflocal anaesthetic into the scalp about 2 cm above the middle of
the pinna at the site of the maximal bitemporal diameter the calliper is
screwed into the scalp to grip the outer table of the skull. No incisions need
be made and spring loading ofone of the screws determines when the
correct tension has been reached. The Cone calliper is also satisfactory but
requires small scalp incisions and the drilling of 1 mm impressions in the
outer table of the skull. Insertion too far anteriorly interferes with
temporalis function and causes trismus. The Crutchfield calliper is still the
type most commonly available and is inserted into the outer table ofthe
vault of the skull through incisions 5 cm from the midline and in the plane of
the external auditory meati. Although its small size and site ofinsertion may
facilitate turning ofthe patient, it is not recommended because of the high
incidence of complications. Unless correctly inserted it tends to fall out and
the securing pins may penetrate the inner table of the skull.
When the upper cervical spine is injured less traction is required for

reduction and stabilisation. Usually 1 to 2 kg is enough for stabilisation; if
more weight is used, neurological deterioration may result by causing
overdistraction at the site of injury. Specific injuries of the upper cervical
spine and the cervicothoracic junction will be discussed later.
A traction force of 3 to 5 kg is normally applied to the callipers in fractures

of the lower cervical spine without dislocation. A neckroll (not a sandbag)

Treat

Bradycardia < 50 beats /min
Hypotension <80mm Hg systolic
or adequate urinary excretion not
maintained
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Skull traction using Gardner-Wells calliper, with neck roll in
position.

Halo applied with bale arm-an alternative approach to skull
traction ifearly mobilisation into a halo brace is being
considered.

should be placed behind the neck to maintain the normal cervical lordosis.
Pressure sores of the scalp in the occipital region are common, and in
positioning the patient care must be taken to cushion the occiput. When
necessary we use a suitably covered fluid filled plastic bag, having ensured
that there is no matted hair which could act as a source ofpressure. If
dislocation is present reduction can usually be achieved by increasing the
weight by about 4 kg every 30 minutes (sometimes up to a total of25 kg)
with the neck in flexion until the facets are disengaged. The neck is then
extended and the traction decreased to maintenance weight.

Manipulation under general anaesthesia is an alternative method of
reduction, but, although complete neurological recovery has been reported
after this procedure, there have been adverse effects in some patients and it
should only be attempted by those with experience. Such reductions may be
helped by the use ofan image intensifier.
Halo traction is a useful alternative to skull callipers, particularly in

patients with an incomplete tetraplegia as it facilitates early mobilisation.
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Illustrations 1 to 5 show reduction ofa C4-5
bilateral facet dislocation due to severe flexion
injury. Increasing traction weight was applied with
neok in flexion over three and a halfhours (1 to 4) to
25kg. The fifth illustration shows the final position
after 4 hours with head extended and weight
reduced to 31/2to 4 kg traction. No deterioration in
neurological status, but improvement by one
segment fromC5 to C6.
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Left: bilateral facet dislocation in a patient with associated
cervical spondylosis. Right: incorrect traction-too great a
weight and head in extension-leading to distraction with
neurological deterioration.

Thoracolumbar spine

Skull traction is a satisfactory treatment for
unstable injuries of the cervical spine in the early
stages, but when the spinal cord lesion is incomplete
early operative fusion may be indicated to prevent
further neurological damage. The decision to
operate may sometimes be made before the patient is
transferred to the spinal injuries unit, but if so the
spinal unit should be consulted and management
planned jointly.

Another indication for operation is an open
wound such as that following a gunshot or stab
injury, where exploration or debridement should be
performed.

Skull traction is unnecessary in patients with
cervical spondylosis who sustain a tetraplegia due to
a hyperextension injury but have no fracture or
dislocation. In these circumstances the patient
should be nursed with the head in slight flexion but
otherwise free from restriction.

Most thoracolumbar injuries are due to flexion-
rotation forces. The standard treatment for
thoracolumbar injuries is conservative with the
patient supported to maintain the correct posture.
In practice a pillow under the lumbar spine to
preserve normal lordosis is usually all that is
necessary. Dislocations of the thoracic and lumbar
spine are often reduced by this technique of
"postural reduction." Internal fixation by the use of
Harrington distraction rods is, however,
recommended in some patients with displaced
unstable fracture dislocations to correct deformity
and to facilitate nursing. As yet, however, there is no
convincing evidence that internal fixation aids
neurological recovery.

Mr David Grundy, FRCS, is consultant surgeon, Duke ofCornwall Spinal Treatment Centre, Odstock Hospital, Salisbury; Mr Andrew Swain, FRCS, PHD, is
senior registrar in accident and emergency medicine, Charing Cross Hospital, London; and Mr John Russell, FRCS, is director, Duke ofCornwall Spinal
Treatment Centre.

The illustration of the relation between spinal cord segments and vertebral bodies is reproduced by permission from Haymaker W. Bing's Local Diagnosis in
Neurological Disease. C V Mosby.

An increasing number ofpatients are being prescribed one soluble aspirin dailyfor
various vascular conditions. Is this dose critical? For example, ifa patient takes
two soluble aspirins for a headache is the effect ofthe one daily aspirin negated?

Aspirin is an effective antithrombotic agent in doses ranging from 100 mg
daily to 1 g daily. The optimum dose has not been determined, but there is
evidence to suggest that 325 mg daily or less is effective in preventing
thrombosis of arteriovenous shunts, coronary artery bypass thrombosis, and
sudden death and infarction in patients with unstable angina. Clinical trials
in patients with transient cerebral ischaemic attacks have all used a dose of
about 1 g daily and the efficacy of lower doses is unknown. The
antithrombotic effect of aspirin is due to inhibition of platelet thromboxane
A2 which induces platelet aggregation. Aspirin also inhibits the synthesis of
prostacyclin in vascular endothelium which inhibits platelet aggregation,
but this effect requires higher doses than inhibition of platelet thromboxane
A2 synthesis. It has, therefore, been suggested that high doses of aspirin
might negate the antithrombotic effect of low doses of aspirin. This concern
is probably unnecessary. There is no evidence that even high therapeutic
doses of aspirin are thrombogenic in man, or that high doses are less effective
than low doses in prophylaxis of thromboembolic disorders. The occasional
use of aspirin as an analgesic is unlikely to negate the antithrombotic effect of
a daily dose of one soluble aspirin.-LINDA BEELEY, consultant clinical
pharmacologist, Birmingham.

Beeley L. Any questions. BrMedj 1985;291:462.
Hirsh J. The optimal antithrombotic dose of aspirin. Arch Intern Med 1985;145: 1582-3.

About 20years ago many cold water storage tanks were made ofasbestos cement.
Is asbestosfibre suspended in water a possible cause ofmesothelioma? Should such
tanks be removed and replaced by plastic ones?

Asbestos fibres are found in potable water systems; fibre counts in the
United Kingdom are about 1000/1 but in areas of asbestos mining-for
instance, Lake Superior in Canada-counts would be substantially higher.
Passing potable water through asbestos lined pipes raises the fibre count,'
and since storage tanks constructed 20 years ago would probably contain
both amosite and chrysotile (and possibly even small amounts of crocidolite)
this concentrating effect may also be seen if water is stored in these tanks.
Although the ingestion of asbestos fibres in potable water is variably
associated with lung, gall bladder, pancreatic, peritoneal, oesophageal,
pleural, renal, and stomach cancers,23 a causal relation has not yet been
established. Without knowing the fibre content in the particular water
supply it is difficult to give definite advice. The generally low concentration
in United Kingdom potable water, however, together with the lack of an
established aetiological relation and the problem of generating airborne
fibres when removing such tanks would lead me to recommend retaining the
tank.-D N BAXTER, specialist in community medicine, Manchester.
1 Kanarek MS, Conforti AM, Jackson LA. Chrysotile asbestos fibres in drinking water from

asbestos-cement pipe. American Chemical Society August 1981; 15:No 8.
2 Kanarek MS, Conforti AM, Jackson LA, Cooper RC, Munchio JC. Asbestos in drinking water and

cancer incidence in the San Francisco Bay area. AmJ Epidemiol 1980;112:54-72.
3 Conforti AM, et al. Asbestos in drinking water and cancer in the San Francisco Bay area 1%9-1974

incidents.IChronic Dis 1981;34:211-24.
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