





Surface electrical stimulation in spinal cord injuries 1t

incomplete lesion at the level T6/7 (age 36 yrs,
height 168 cm, mass 61 kg, 7 yrs post injury). The
subject shown in Figure 1, centre and right has an
incomplete lesion at the level C6 (age 21 yrs,
height 188 cm, mass 70 kg, 3 yrs post injury). In
both cases one leg was paralysed whilst the other
had sufficient voluntary control to maintain safe
standing with crutches without stimulation.

Discussion

Such activities can only be achieved in a few
completely paraplegic patients after many
months in the training programme. These
differences between incomplete and complete
spinal cord injured patients are due not only to
the remaining voluntary movements of their
lower extremeties but also to the preserved
sensation and proprioception. The present FES
orthotic systems provide active movements at
the joints of the limbs but no feedback is
available in practical clinical systems. The
patients feel safe and secure when unattended
because in the event of a failure of the orthosis
they are able to support themselves. For these
reasons the incomplete SCI patients appear to
be the most appropriate candidates for FES. The
FES assisted walking may require less energy
from the SCI patients with incomplete lesions
than walking with passive mechanical knee and
ankle orthoses because no hip hiking is
necessary with active FES systems. Finally, FES

assisted walking is much more aesthetic to the
observer than orthoses assisted and is preferred
by the patients. There may be a number of
therapeutic benefits to be gained from the use of
FES orthoses such as the prevention of pressure
sores, contractures, muscle atrophy and bone
demineralisation.
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