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Central pattern generator 

I have read the recent article of Dr IlIis I with great 
interest. I agree with the argument that the increase in 
EMG activity observed during the locomotor training in 
paraplegic patients2 is no absolute proof for training effect, 
because we did not have an adequate control group. 
Nevertheless there are other observations supporting the 
view of a training effect, discussed elsewhere3. 

However, the conclusion drawn by Dr IlIis that 'These 
studies do not absolutely prove the existence of a central 
pattern generator in man ... ' appears to be based on a 
wrong fact. Our assumption of a spinal pattern generator 
in man was not based on the increase in EMG-activity but 
on a fact that a coordinated, complex EMG pattern in the 
leg muscles could be induced in complete paraplegic 
patients. 

The author doubts the novelty and significance of our 
results. However in our papers on the locomotor training 
in paraplegic patients2,3 leg muscle EMG activity was 
systematically recorded in all patients during the training 
period, the EMG was quantified and further analysed. 
Only by such a methodological approach changes can be 
assessed in the activity of the spinal pattern generator 
underlying locomotion. Such an approach was not applied 
in any one of the papers cited by the author I except in 
Dietz et al.2 The significant changes in the EMG activity 
pattern observed2,3 paralleled the ability of the incomplete 
and complete paraplegic patients to overtake body load 
during locomotion. 

This aspect seems to be of importance as a locomotor 
improvement might also be based on changes in the 
muscular-tendon systems. 

To our knowledge this was the first report on this 
matter. Certainly, such an observation was not already 
reported by Wernig and Muller4 as suggested in the paper 
of Dr IlIis. 
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Reply from Dr LS IIlis 

Professor Dietz is correct in saying that Wernig and 
Muller (l992t reported on incomplete spinal injured 
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patients. However, the importance of proving a central 
pattern generator for locomotion in Man is such that all 
possibilities must be explored or at least considered and 
this must include a discussion on the total elimination of 
any supraspinal influence. If Professor Dietz is satisfied 
that this was the case in his patients, then his findings are 
indeed of considerable import since this raises the 
possibility that the loss of supraspinal control may be 
overcome by the use of appropriate afferent stimulation, 
training and perhaps with the use of intrathecal drug 
delivery systems. 

I believe that the first demonstration of a probable 
central pattern generator in Man with a complete spinal 
cord section was by Bussel et all who studied a patient 
with a complete spinal cord section and who exhibited 
rhythmic contractions. 
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Energy cost of walking 

Regarding the interesting and ambitious paper by Lotta et 
all who have a worthwhile experience and make some 
important and relevant observations, there is, however, an 
anomaly between the reporting of experience and the 
tabular information. The text states that 'The HGO 
patients could only walk with a walker .' (page 611), 
whereas the Table on page 612 seems to indicate they 
walked with crutches. 

Research elsewhere suggests that the tabular information 
is correct. Whittle and Cochrane (1989)5 showed that more 
patients in a cross-over trial used crutches with the 
Para Walker than they did in the RGO, Banta et al 
(1991)1 and Bowker et al (1992)2 both showed the 
ParaWalker to cost less energy in crutches than the RGO. 

Perhaps the most important measure of success is 
patient compliance. Two separate studies of thoracic 
lesion traumatic paraplegic patients using the Para Walker 
with crutches (Moore and Stallard, 1991;4 Stallard et al., 
1995)5 have shown very similar compliance rates 64% and 
60% with average usage period of 34.4 months and 38 
months respectively. Spina Bifida patients with lesions at 
Ll or above who have become adult users have shown 
compliance of 59.4% with an average 12 year usage 
period. 

The small 
should not 

but important flaw in the Lotta et al paper3 

detract from its overall impact. It is 
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appropriate to make comparison and the main message 
that these systems can be successful but do require supply 
through a fully trained team providing ongoing support 
mirrors the experience of those who have produced 
satisfactory research results elsewhere. 
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Reply from Dr L Tesio MD 

We are grateful to Mr Stallard for his keen analysis of our 
paper evidencing a contradiction between the text and one 
table. We confirm that our four HGO patients could only 
walk with a walker. This has been a typing mistake for 
which we apologise to the editor and to readers. 

We appreciated very much his opinion that, despite this 
flaw, the paper is not devoid of an overall impact. Perhaps 
the main aim of our epidemiologic study was a claim for 
more attention to the outcome as seen from patient's 
perspective rather than from a biomechanical standpoint. 
Mr Stallard is an eminent scientist in the field of gait 
engineering and we fully appreciate his statement that 
'perhaps the most important measure of success is patient 
compliance' . 

Dr Luigi Tesio 
Department of Research Functional Assessment 
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