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CHANGES AND LIMITATIONS TO ELECTRICAL SYIHJLATIM oF FLICCID PARALYSES
K. Fr. Eichhorn, B. Arndt, W. Heinrich, 0.
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In the first cese reflex circles of efferent end ‘effsrent nerves and

parelysed muscles sre still working.The basic tonus often is rather higher
then reduced, dum to lacking blocking signals from the cemtral nervous system.
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Paralyses Central . Peripheral
Spastic s . Flaccid .
stimulation indirect 4. direct direct
i 1 S
pulse duration 5-20ms 800 ~ 1000 ms 10 ~ 100 ms
current intensity 5 - 20 mA 80 A 20 - 40 mA "¥
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excitation single pointed by spatial by current
process current deasity tield, direct release
depolarisation of of calciua ions
nerve mesdrane
arrangement monopolar on . bipolar at both ends
motor poimt of the muscle delly
target maintenance or maintenance of
substitution of zuscle or
function extreaity
Tsble i

Blood cireulation and trophism are guite good, which is proved by the
condition of skin snd bones.The muscles can rather easily be stimulated
indirectly via the nerves.The lpumculn- successea of Functionsl Electricel
Stimulation are achieved to lputic psrelyses triss 40 at least partislly
xi‘sgngn/m disturbed function by mesns of externel or isplanted stimulators /
Peripherel nerves and muscle fibres do not only form a functional unit
alsc @ trophic one.A division leeds to an atrophy of the muscle fibres with
destruction of the contractile substance and an eletro-nhysiological change or
the membrane. Above all the muscle membrane loses its capacity of spreadi
irritations, because of enforced inactivity and of the trophic influence of
nerves on muscle fibres. In addition Yo the loss of function secondary demages
appesr due to Teduced metabolise. Such dameges are, for example, ~subnormal
tempersture, susceptibility to infections and contractures cause  of
immobility. Extended pltnlyua. such as m verse lesions of the cord, cause
pe3 posturs (scol . Insufficient trophism and
continuous sitting in 8 mn chnu will develop decubital vlcers. In
paralysed extremities bones cher their structure end lose substance, which
often implies contractures. The - on of residusl urine 3\" 8 paralysed

s joiding of
the bladder may incresse pressure snd in r.m l.wg run thil mey cuun damage to
the kidney.
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MYE ettempts to counterpalance the dameges by electro-therapy turmed out

ther unsuccessful. Therapy with exponentisl currents (fig.2), though
nsidered most suitable, is only indicated for patients, whera re-innervation
zan be expected / 3 / Degenerstion of mugcles can only be retardsd, but
cannot be preverted

ng'gtoup / 4,5 / was able ‘to demonstrste that when applying
m—dirs:tinnu! currents- (fig.2), @ suitable mode of proceeding and & special
technique in electrodes, it was possible to msintsin and even restore fleccid
putulylad muscles, This requires a regulsr treining for several times a dsy.
n the course of chnapy pulse duration should be shortened down from 100 ms
in the beginning to 20 ms, which then mede initial single twitchea of the
muscle turn over to tetanic The fusion is_lower than
in the innervated skeletal muscle and ranges between 8 - 12 Hz. As a
denervated muscle cannot spreed excitstidns, it can only contract in an ares
of sufficient current deneity in directmn of the muscle fibre. On the other
hand current density must net he high in order to uvnxd damages to
skin.According to our opinion the necenny ‘quasi-homogeneous: rrent fields
can only be produced with surface electrodes the diameters of vhich have to be
adapted to the cross-section of the muscle in question (ﬁg. 1). As-implanted
electrodes must necessarily be smaller the induced current u:y will uthor
not be sufficient for stimuletion or will destroy the tissue in the-.immedisf
snvironment of the slectr
Table 1 shows the diffecences between indirect end
Flaccid peralysed muscle cen only be Testored hy -pplymg uufﬁcium:ly lung
pulse durstions and bi-directionsl currents. Thia can be deduced £
fig. 3a and fig. 3b showing the development of torce mnuud by a bending
& in a denervated trained m. biceps femoris under mono-directional and
bx—ﬂu‘ectinnnl currents. Fatigue whil:h is typical for direct muscle
stimulation can only be evoided with bi-directional currents. This effect can
certainly be attributed to the fact that the current lines enter and lesve the

wuscle fibres at many poi When current changes direction the virtusl
anodes and cathodas chenge place, 8o tha\: fmuy vnrymg parts of this muscle
are contracting. This is slso shown in fig.4. The different mexims cen clearly

be sssigned to the positive snd n.gmv- curunt pulses,

This process is at least aimilar to the normal excitation of the innervated
mulcle, in which the motor units change pu-umm.ly for evoiding & quick
fatigue.

Eigure 3 Dynpmin strongth nev-lapunt An tlaceid paralysed muscle
8) with sonodirectional ispulse 6) with bidirectional wulse
Minimum demends to ® therapy are two or three one-minute tetenic contractions
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per day for maintsining e mulcl' in & steble condition / 4,5 /. The thus
oTces, re not sufficient for 8 functional support  of

mvumt.l Special mmhnm devices heve been dsv-loppod which cah be used
both

by laymen
nlyud mmntccmrummclu mumnm m. Depend: on
dﬂgﬂ\lﬂ tion of muscle current intensities mey smount up to Bl mA.

TM pouimht of this therspy are restricted dus to large amount of
time and to the high current intensities already ceusing current peins  to
petients Idth mtncud nn-inuny For mnnfic-nun of ﬁmnpy
perform an
automatic v.nining mrcovlr lulux-c&wmll stisulstion - offers nn chances
which to soms pert imply immsssurable extensions for the time being. Some
ideas are outlined in the following.
A first epproach should bre the rebuildi of farce cheins which after. having
parformed 8 sufficient treining wiil ur:?t the .passing aver functional
ullct.rml stimulstion. Suitsble support for reaching this mg-t is certainly
mm by the selective stimulstion of a -u-eh nit.h more than two electrodes.
fore by stimuli ‘take jointe vis

on and
igaments, and thus exert s positive mfluencs on the growth of bones and the
ﬂoubuity of joints. With multi-channel devices these effects can
purposively be utilized, especielly if seversl muscles are Interacting
Dimultanaously. For this, nuscles and joints sre pasively placed into defined
positions and fixations, for nxllpln in ﬂ'.andinﬂ bers ~(fig.5)., This usual
passive therspy is now supported by the lanned activity of perslysed muscles.
Going one step further innerveted -uscln cen be stimulsted vie nexrves as in
scoliocsis therspy to work ageinst unvoluntary evasive movemants.

Figure 5 Isometric stimulation in parsllel bars
for standing upright

From clinical investigetions we ikm the f(dir.:t) lﬁml:tloﬂ gfi b\m‘i 5
pn‘inmgwmwortuugzwth n bones efter fractures by applying low
current xm.minn It is supposed, thet -ﬁlulttion replaces the. norwa.
control of growth by pif charge. Thus
:é;dmmoml pulses with walking frequency (0,7 m) prove to be especially

The machenicel load can as well be produced by stimulated muscles. In first
axaminations nn a isometric treiner it shall mu( be tried to achieve 2
quanti: uence not unly on muscle growth, but also on growth in bones

tative
and on fl.xibllity nt’ Joints.




165
ADVANCES IN EXTERNAL CONTROL OF HUNAN EXTRENITIES e

The vesical wall has unstriped wsculumm losmg its shape in f}.sccid
and oning be reforved by
treatment with long-lasting i directionsl pulm (T > 200 ns, keying ntio 2
I 30 mA) which make contract the unstriped musculature.
Current is spplied via four electrodes attached on the abdominal -nu dmcuy
sbove the huddexx Fig.6 shows, that depends ir\g on the circuil fou
curnnt denaity can be let each flowing through. mnfmunt

arrengements O
muscle fibres it
with ultre mic prove that by .pplyxng wch an urx‘ung«omt itis possible  to
iv- back to the bladder its original sheps and llmnnte sites of

Sl 90

Figure 6 Arrangement of electrodes to stimdate the biadder

The other mentioned problems being guite similer toc esch other, e.g. psin
reduction and the glnnned inhibit: of ‘s muscle elsctrical anesthesis, ere
still unsolved.In literaturs many suggestions cen found on this bshalf /
3.6 /. These are mostly buod on Mg piaced neronel connections and can
therefors at lesst not essil, y mfmld to the problems mentioned
before.Theoretical possibilities for solution ere offered by the sodium and
potassiom cmmlls of the nerve membrane which msy be reteinsd in an open oOr
closed position mesns of direct currents or medium frequency curtents. / 7
/. e have hmlt loociul two-channel atimylstion and weasuring systems for
Lgnll: between O and S0 kHz snd for

evoked potentisls. We are looking
iumrd to givt 8 report on npplic-cion of these systoms and on the Tesults

Fimuy thcn exists 8 problem, which csnnot clesrly be essigned to either the

medicel or the technical ares, but Hhxch h pllcaﬂ inbmnﬂ _ It deals with

acceptance snd correct lith onl

channel ices show, thet spsrt from mum-l rmrvninn treatsent

fails, Im:uuu \'.h-twpilu do nat nunuf' either the nccun{n b; hution of
thl su. e

rove  sducation and
cnu-bomun und -t m same  time creste wiublc user’s support and
basad systems.
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