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There have been great advances in the neurosurgical management of patients 

with acute spinal cord injury, and the prospects for additional major gains are 

favourable. This paper will emphasise current practice and future possibilities 

with respect to the neurosurgical diagnosis and treatment of acute spinal cord 

injury. 

Neurosurgical diagnosis of acute cord injury 

Research programmes 

There is intensive research aimed at improving our ability to make a precise 

diagnosis of the anatomical, pathological and physiological state of the injured 

spinal cord. Magnetic resonance (MR) imaging has the capability of demon

strating the anatomical extent and severity of the pathological changes in the 

cord, including oedema, haemorrhage and necrosis. Hackney et al. (1986) have 

recently shown that MR is capable of outlining at least some of these processes 

in the rat cord after clip compression injury. In our laboratory, we have recently 

been able to obtain images of the rat cord with a 2.0 Tesla MR system. In 

addition, it is very likely that MR spectroscopy will be useful for assessing 

ischaemia and viability of the injured cord. 

Great progress has been made with the use of evoked potentials for monitoring 

the physiological integrity of the spinal cord. For example, somatosensory 

evoked potentials (SSEP) have been compared with motor evoked potentials 

(MEP) for assessing the degree of injury to the cord, and Levy et al. (1986) have 

found that MEPs are more sensitive than SSEPs, a finding that we have con

firmed in our laboratory with the clip compression model in the rat. It is likely 

that the combination of SSEPs and MEPs will accurately assess the physiological 

state of the motor and sensory tracts of the injured cord, and provide valuable 

information about the severity of cord injuries and the response to treatment. 

Figure 1 illustrates SSEPs and MEPs recorded intra-operatively. 
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ELECTROPHYSIOLOGICAL MONITORING 
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Figure 1 Electrophysiological monitoring of the spinal cord. The tracings on the left of the figure 
demonstrate somatosensory evoked potentials (SSEP) recorded in response to stimulation of the 
posterior tibial nerve at the ankle. Recordings were made from the skin overlying the popliteal 
fossa (PF), the third lumbar vertebra (L3) and the twelfth thoracic vertebra. The responses 
recorded over the spinal cord are called spinal evoked potentials. Scalp recorded potentials were 

recorded with three montages: Cz'-Fpz'; Cz"-Fpz" and C3'-C4'. A 4 ms delay was used to record 
the SSEPs. The tracings on the right of the figure demonstrate motor evoked potentials (MEP) 
recorded in response to stimulation of the motor cortex. The responses were recorded with 
electrodes placed over the ulnar nerve at the elbow (U), the median nerve at the wrist (M), the 

lateral peroneal nerve at the knee (LP) and the posterior tibial nerve at the ankle (PTB). 
Recording both motor and somatosensory evoked potentials is a powerful neurophysiological tool 
wherein both the motor and sensory function of the spinal cord may be monitored. 

Clinical practice 

For the neurosurgeon, computerised tomography (CT) has already had a pro

found effect on the diagnosis of spinal cord injury. The ability of CT to delineate 

displacement of bone and disc fragments has been of tremendous importance in 

neurosurgery. The improved precision of detection of intracanalicular bone 

fragments with CT has been extremely helpful in demonstrating persisting cord 

compression (Brant-Zawadzki and Donovan Post, 1983). The indications for 

myelography have diminished markedly as CT has become more widely used in 

the acute phase. Indeed, in our Unit, every patient with a spinal injury or a 

spinal cord injury is examined with CT. As noted above, MR promises to be 

extremely useful for delineating the effects of trauma on the cord itself, although 

CT may still be required in many cases to anatomically define the spine-spinal 

cord relationships (Modic et al., 1984; Paushter et al., 1985). 

Evoked potentials have not yet been of proven value for the clinical diagnosis 
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of cord injury, mainly due to the limitations of SSEPs. However, the com

bination of SSEPs and MEPs promises to markedly improve the precision of 

the neurophysiological diagnosis of cord injury. The use of MEPs for intra

operative monitoring during spinal surgery has only recently been reported 

(Boyd et al., 1986). Magnetic stimulation of the brain promises to be much more 

useful than electrical stimulation for eliciting the MEP, although it has not been 

shown that intra-operative use is feasible. Standardised methods of clinical 

assessment of spinal cord injuries such as the Frankel system have become more 

widely accepted by neurosurgeons. This has increased precision of assessing 

and following the progress of individual patients, and of comparing results from 

different centres (Tator et al., 1982). 

Neurosurgical treatIllent of acute cord injury 

Research programmes 

Increased knowledge of the pathophysiology of acute spinal cord injury 

including post-traumatic ischaemia has generated several possible therapeutic 

strategies. It has been shown that post-traumatic spinal cord blood flow can be 

restored by counteracting post-traumatic hypotension with volume replacement 

(Wallace and Tator, 1985) or by improving the microcirculation with calcium 

channel blockers (Guha et al., 1985). Early decompression of the spinal cord has 

been proven to be beneficial in experimental cord injury (Dolan et al., 1980) 

although clinical confirmation is still lacking. 

Research on central axonal regeneration is gaining momentum with en

couraging results from direct current application, (Wallace and Tator, 1984), 

foetal brain grafts, and peripheral nerve grafts. 

Clinical practice 

Bracken et al. (1985) reported the first randomised, double-blind, prospective, 

therapeutic trial in a spinal cord injured population, and found that high dose 

steroids were not superior to low dose steroids. Unfortunately, there was no 

placebo arm to the study, a flaw recognised by the authors who have included a 

placebo group in their current study of naloxone and steroids. 

There has been a definite trend in many neurosurgical centres for early 

identification of persisting cord compression and early decompression of the 

cord in those with significant intracanalicular space occupying lesions, not only 

in patients with neurological deterioration, but also in those with a 'plateau' in 

neurological status (Tator et al., 1984). There has also been a trend toward 

increased utilisation of internal and external fixation devices aimed towards 

earlier mobilisation of patients. Halo devices have been an outstanding success 

in allowing safe, early mobilisation of patients thereby reducing the morbidity 

of prolonged bedrest (Tator et al., 1982). Unfortunately, the effectiveness of 

many therapeutic measures in the clinical management of spinal cord injury 

remain unproven, mainly because of the great difficulty in performing pros

pective, randomised trials in patients with spinal cord injuries. 
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Conclusions 

During the past 5 years, there have been considerable gains in the neurosurgical 

management of acute spinal cord injury. Diagnoses can now be made with much 

greater precision, and the results of treatment can be assessed more critically. 

Continuing research promises to add significantly to the neurosurgical manage

ment of acute spinal cord injury. 
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