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Abstract. In 1981 an implantible peroneal system was technologi-
caly developed to such a stage as to permit clinical evaluation, In
two years and a half 20 implants were applied in the case of hemiple-
gics after CVI (18) lesiom, 1 implant after a high cervical lesion,
amd 1 in the case of a paraparetic after a high thoracic lesion. We
studied the influence upom the correctiorm of anomalies durimg gait at
different stimulation parameters, eventual noxious imfluemces upon n.
peroneus (peripheral neuron), examined reliability of the system, and
recorded, with respect to the patients’ statements, occasional diffi-
culties in positioming the aid. The results obtained were evaluated
qualitatively - climically - and quamtitatively - biocybermetically - by
comparing the state before the applicatin with that at controls after
8 to 12 months and after 2 years. The system is intended primarily to
serve as an orthotic aid om the basis of an external movement comtrol
in patiemts with a proximal motoneurom lesion.

Introduction. Taking into account the results of the investiga-
tions om implantible systems with us (3) and abroad (5), as well as
practical experiences om electrical aids, we started a new series of
implantible systems (6) in order to provide patients with a fumctiomal,
reliable and simply adjustable orthosis (Fig. 1). As im the rehabilita-
tion of locomotor imvalids suitable gait is of utmost importamce in
overcoming emavironmeatal harriers, we comsidered an implantible system
a highly advantageous orthosis to e applied ir the cases of diseases
and impairmemts of the central nervous system. For that purpose it was
necessary to determine the effects on the correctiom of pathologic
symergy, submit evidemce on the reliability of the system and simpli-~
city of positioning, and also to ascertain eventual noxious effects.
The results were expected to indicate the application of an industria-
11y available orthosis.

Procedure and Results. Included in the first group were hemiple-
gics with a longer anamresis with whom a permament orthosis was indi-
cated and who had been using an electrical stimulator with surface
electrodes or a peroneal brace of another type for a longer period of
time. All of the patients stated greater or lesser problems involved
in positioning and moistening the electrodes, as well as frequent
technical troubles and exhaustion of spare parts representing durable
goods.

A methodology of evaluation was conceived, namely, a qualitative eva-
luatiom - climically, e. g. motor functioms, climical kinesiological
amalysis of gait (1), study of functiomal response in the case of sur-
face FES, and quantitatively, by measuring the forces of loading,
symmetry of gait, heel-on, velocity of gait (2), movements in hips,
knees amd ankle joints in teh sagittal plame (4). Added thereto were
electrophysiological measurements of EMG muscles in the immervation
field of n. peronei, speed of conduction velocity of m. peroneus amd
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M-wave in order to determine eventual noxious effects exterted upon
the peripheral meuron, since the implant is inserted along its length
behind capitulum fibulae.

In all of the twenty implantations we proceeded - and will do so also
in the future - in the same way, and attended to analyses and measure-
ments before the application, after a few days of walking with the aid
of electrical stimulatior induced by the implant (electrophysiological
measurements excepted), after 8 to 12 months, and after 2 years. The
functioming of the device has meemn (and will be) subject to observa-
tion im order to determine eventual defects as well as to take note of
the patient’s remarks referring to the positioming amd the duration of
daily use.

The implantation is effected by means of a surgical intervention at lo-~-
cal anaesthesia lasting 20 minutes at the most, the test of functiomal
response in situ included.

Results.

- The effect upom the correction of pathologic synergy is revealed pri-
marily as a correctiom of equimovarus durimg the swing phase (Tahle
1).

- No effects cam be established with respect to the reorganization of
motor fumctions, since all the time correction is possible exclusi-~
vely by means of the aid, whereas am active control remains absent
also after a period of some months.

= Measurements of reaction forces (Fig. 2) amd gomiograms (Fig. 3) re-
veal an essential differemce between the gait without and by electri-
cal stimulatiom, which is evidemt from a better heel-or, a better
transfer of weight onto the affected side, a greater velocity, an
improved symmetry, amnd better mobility. All of this makes part mot
only of the first measurements but also of all later control measu-
rements.

- The walking distamce gradually imcreased, with two patients to mo
less tham 10 km om differemt surfaces, and that after am application
of some monmths.

-~ Electrophysiological measurements confirm the absence of noxious
effects upom the peripheral neuron both at the control after 8 to 12
months (11 patients) and the conmtrol after 2 years (4 patienmts).

- The functioning of stimulators is reliable and practicaly without
break-downs. There was required merely the substitution of spare
parts, e. g. elements with switches. The positioming of the device is
simple and the patients’ statements quite favourable.

- In one case the X-ray showed a shift of the implant after one year
and five momths of use. As all tests (electrophysiological, histolo-
gical) revealed no pathological changes of the surrounding tissue, we
decided upon a reimplantation.

- We studied also the correction of gait - above all foot movement -~ at
changing parameters of stimulation and observed an important effect
uporn fumctional respomnse. Most of all in the course of the first
months pulse width revealing differeat imdividual values (from 10 mi-
croseconds to 180 microseconds) was adapted a mumber of times,



489

Discussion. The results obtained after the first series of appli-
cations are rather favourable and point to the advantages of the system
as orthosis. The surgical iatervemtion involved is simple, the post-ope-
rative course mormal. The correctiom of gait is satisfactory, which
contributes to a lomger daily use, a lomnger walking distamce, arnd velo-
city of gait. The absence of therapeutic effects could be explained by
the fact that in this group of patients a lomger period of time (seve-
ral years in some cases) has elapsed since the beginming of the illness
80 that the state of restitutiom has become definite. The most favou-
rable results are revealed ir that there is mo damger of peripheral
neuron lesion, furtherom, in reliable functionimng of the device, and
finally in that patieats have mo problems as regards positioning and
application., Somewhat differemt results might be expected of the appli-
cation in amn earlier phase following the insult when therapeutic effe-
cts might not be excluded. Whem selecting patiemts, care should be ta-
ken to select those capable of satisfactory cooperatior and emjoying

a suitable psychophysical comdition.

Tak, 1: Correction of anomalies of the impaired gait pattern using
implantible systems (kynesiological analysis of gait)

0 - no

1 - mild

2 - moderate

3 - severe

JOINT Before With After using 8-12 month No. pa-
stim. stim. without stim. with. stim. |tients
0 1 2 3 0 1 2 3 0O 1 2 3 0 1 2 3

HIP J. - 6 6 4 -11 5 - - 6 8 2 110 5 - 16

KNEE J. |- 4 6 6 - 5 8 3 - 4 7 5 - 7 6 3 16

ANKLE J.}- - -16]15 1 - -~ - - =~16 15 1 - - 16
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Fig. 1: The underknee implantible
system (6)

Fig. 2: Ground reaction forces mea-

sured by special measuring
shoes (M.F., h.d.)

without stimulation
with stimulation
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Fig. 3: Electrogoniograms (M.F.,h.d.)

with stimulation
without stimulation

-
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