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Project Summary: 

Acute spinal cord injury results not only from stretching and tearing of the spinal cord at the time of initial injury, but also from continuing compression of the spinal cord as a result of injury to the spinal column. On average the spinal canal is narrowed by 50% in complete injuries. On the basis of animal and some human data urgent relief of compression appears to greatly improve outcome. However, urgent decompression in humans is extremely difficult because of the time occupied by transportation, investigation, patient stabilisation and organisation of surgery. 

As decompression within the optimum time window (first few hours) is impractical, a method of suspending compressive injury to the spinal cord would be of great potential benefit. Such a method would allow decompressive surgery to be organised while limiting neurological deterioration. In an article recently published, our group demonstrates that hypothermia prior to surgical decompression of the spinal cord is extremely effective in limiting damage and improving neurological outcome. Hypothermia suspends the progressive damage caused to spinal cord by compressive injury for over 8hrs in the rat. In contrast hypothermia, when not combined with decompression of the spinal cord, is of very limited benefit. Our data demonstrate that hypothermia stops compressive spinal cord injury, allowing decompression to be performed in a period that will benefit most patients. The study was conducted using clinically achievable protocols and time frames, with the results potentially translatable to the human setting. 

The purpose of the proposed project is to undertake the additional basic science studies necessary before a randomised trial of hypothermia prior to decompressive surgery can be undertaken. The proposed studies aim to determine whether slow re-warming following hypothermia of the spinal cord is of greater benefit than rapid re-warming. Studies of head injury and stroke indicate that rapid re-warming greatly attenuates the benefits of hypothermia. Information on whether slow re-warming influences outcome following the use of hypothermia in SCI would therefore be of substantial clinical importance.
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