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A special consult ing hour for patients 
was set u p within the scope of col

labora t ion between the Orthopedic 
Clinic of the University of Mainz a n d the 
Children's Neurological Center of the 
state of Rhine land-Pala t ina te . Emphas i s 
is p laced on conservative care of children 
suffering from cerebral and behavioral 
disorders. 

T h e purpose of engineering-ortho
pedics in this case is to modify proven 
designs to meet par t icular individual 
needs a n d to apply new techniques in 
dea l ing with the multi-faceted problems 
presented. 

It mus t be unders tood that , basical ly, 
the cerebral-palsy child is a b ra in -dam
a g e d child. T h e d a m a g e is in the first 
central motor neuron, the disorder af
fecting predominant ly the control mech
anisms of mot ion. T h e resultant neuro
muscu la r malfunct ioning takes the form 
of various pathological symptoms, but 
provides only a par t ia l indicat ion of the 
overall d a m a g e ; or ought to b e con
sidered as such. Roughly speaking, a 
distinction is m a d e between hemiplegia , 
d ip legia , a n d te t raplegia . Disordered 
coordinat ion of mot ion (a tax ia ) and also 
involuntary non-controlled mot ion 
(Athetosis) are frequently noted in this 
respect. 

Because of these pathological ly symp
tomat ic conditions, the patients are pre
destined for special care involving 
modern therapeutic gymnast ic methods . 
Correction of neuromuscular dysregulation a n d improper posture can be 
achieved in an au tonomous manner . 
Supplement ing a n d functionally im
proving steps m a y also be introduced and 
realized with directed at tention-absorb
ing therapeutic techniques. T h e work by 
this pa i r of professional groups ( K G and 
B T ) must be given priority over technical 
or thopedic measures . A fairly g o o d sup
port of the therapeutic measures is pro
vided by commercial ly avai lable orthoses. 
However, the desired goals cannot always 
be achieved in individual care by using 
fairly heavy (conventional) orthoses. Th i s 
is especially the case because fairly heavy 
appl iances , in m a n y instances, enhance 
the propensity for spasticity because of 
their r igid, mechanica l construction, and 
because the pat ient cannot tolerate the 
loads exerted. T h e orthoses to be used, 
therefore, must be so designed that they 
complement exist ing residual functions 
with a mod icum of equipment and that 
they correct pathological dysregulat ion 
and improper postures by means of 
modera te loads of pressure. 

They must not hamper existing func-



tions, and simultaneously they must l ead 
to functional improvements by exploi t ing 
given s tat ic-dynamic condit ions. 

A n earlier report by this author (1) 
discussed provision of orthoses in dea l ing 
with neuromuscular malpos ture in the 
region of the upper l imbs . T h e present 
report extends these considerations to 
the lower l imbs . 

T h e following ought to be the goals in 
the presence of pathological functioning 
and malpos tur ing of the lower l imb in 
b r a i n - d a m a g e d children: 

1. L igh t to Modera te Dysregula t ion: 
• compensa te for inadequa te static 

a t t i tudes; 

• correction o f pathological pat 
tern of mot ion ; 

• suppression of pathological be
havior of mot ion to pave the way 
to proper movements . 

2 . Serious a n d Most Severe Fai lures 
a n d Manifold H a n d i c a p s : 
• achievement of s tanding; 
• provision of devices for correction 

of existing improper rest posi
tions of the l imbs ; 

• technical or thopedic measures to 
ease care and prevention of con
tractures. 

T rea tmen t p rog rams corresponding to 
these goals were drawn up (Fig . 1) for the 
most frequent problems found in the 

F i g . 1. T r e a t m e n t s c h e m e for lower - l imb for spas t i c foot de formi t i e s . 



F i g . 2 . E x c e r p t f r o m the t r e a t m e n t s c h e m e for the s t i l l - to-be c o m p e n s a t e d e q u i n e foot . 



lower l imbs. In conformity with the dys
functions listed, the individually required 
technical-orthopedic procedures can then 
be appl ied in a rat ional manner , as 
shown by the d i a g r a m of Figure 2. 

Whereas slightly pathological foot 
positions can be well corrected by means 
of shoe accessories or special insoles, it 
is the functional equine foot with flexion 
contractures o f the knee a n d hip joints 
which is the greatest p rob lem. T h e fore
foot lever can b e extended as shown in 
Figure 3 so that the body weight auto
matical ly corrects the pointed foot by 
applying a slight pressure so that, in turn, 
the lower l imb straightens. 

As regards the spast ic equine foot 
without foot pathology, the body resting-point can be moved forward (Fig . 3) 
a n d thus the forefoot lever can be ex
tended in a problem-free manne r by 
means of a s imple meta l insole in the shoe 
and by corresponding p a d s p rox imal and 

Trea t i ng the equine foot when appre
c iable supinat ion is present (frequently 
seen in hemiplegia) (Fig . 5) is substan
tially more difficult. 

In this case it is found that supinat ion 
can be quite well corrected by providing a 
pivoting posterior single-upright A F O 
with adjustable "subta lar" joint , whereby 
also the equine foot is very well corrected. 
As seen in Figure 6, the prosthetic ba r 
first assumes the function of correcting 
the supinat ion by pivoting the foot into 
the lower-leg axis , the foot be ing brought 
into the r ight-angle position to the lower 
leg in the second s tage by a back-swing of 
the dorsal lower-leg b race par t (Fig . 7 ) . 
A lateral projection of the rail fastening 
mechanism passes in p lan ta r manner to 
the base art iculat ion of the little toes 
and thereby prevents the elasticity of the 
shoe from following the wrong posit ional 
tendency of the foot (F ig . 8) . T h i s tech
n ique makes it possible without the use of 
expensive equipment to achieve foot-
position correction which contributes 
extensively to sure-footed s tanding and 
walking of the patient (Fig . 9 ) . 

F i g . 3. S ta t i ca l ly d e t e r m i n e d b o d y - s t r a i g h t e n i n g . 

posterior to the calcaneous , with an addi 
t ional shoe-tongue cushion (Fig . 4 ) . T h e 
purpose of the latter is to fix the foot in 
the shoe. 

F i g . 4. S c h e m a t i c o f m e t a l insoles a r r a n g e m e n t o f 
f ix ing p a d s . 



F i g . 5. Pat i ent with left-s ide p las t ic h e m i p l e g i a in 
typical a t t i t u d e . 
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F i g . 6. D i a g r a m of pos ter ior s ingle u p r i g h t ankle -
foot orthosis with a d j u s t a b l e " s u b - t a l a r " jo in t for 
c o r r e c t i n g s u p i n a t e d foot. Poster ior view. 

F ig . 7. L a t e r a l view of pos ter ior s ingle u p r i g h t 
orthos is with " s u b t a l a r " jo int showing correc t ion o f 
p l a n t a r - f l e x i o n c o n t r a c t u r e . 

F ig . 8. P l a n t a r view of shoe a t t a c h m e n t b a r a n d 
shoe showing la tera l extens ion . 

T h e spast ic equine foot in combinat ion 
with severe deformity in the sense of the 
extensively contract ing buckled flat foot 
(valgus) , as well as the varus foot in 
sickle form, can be well corrected by 
means of a shoe insert and a lateral single 
upr ight orthosis ( G O C H T ' s inside and 
outside lever b race ) . T h e corrective forces 
which are provided can be distributed 
over a larger , optimally shaped surface 
so as to be very easily tolerated by the 
pat ient (Fig . 10) . T h e advan tage of the 
single bar orthosis in this sort of treat
ment is that the foot can be brought 
gradual ly into the opt imal corrective 
position in successive s tages. 

T h e movab le a n d partly blocked ankle 
joint permits all the activities which op
pose the deformity, and these accessories 
therefore entail only a l imited inactivation opposing the pathology. T h e long 



meta l sole under the shoe insert, the stop 
in the ankle joint , and the firm front 
s t rap below the knee joint are known 
techniques to offset forward the body's 
center of gravity and further to provide a 
mechanical ly static suppor t to achieve 
lifting of knee and hip (Fig. 11). Th i s 
propensity to stretching the knee and hip 
art iculations may be enhanced by using a 
functional b a n d a g e (s trap) as shown in 
Figure 12. 

Multiply hand icapped patients (Fig . 
13) can achieve, postsurgically, good 
ability to s tand a n d walk in the conven
tional sense by means of individually 
designed devices that increase their radi
us of action (Fig . 14). 

Technica l orthopedic measures for 
children most severely affected physi
cally and mental ly will only be meaning
ful if correction of posture and preven
tion of contractures (Fig . 15) are 
achieved. 
dis turbed children, technical or thopedic 
accessories of the most var ied kinds are 
used to prevent pathological behavior 
pat terns . By suppressing such deviant 
behaviorism, the hand icapped child can 
ga in access to t reatment in psychology, 
special pedagogy , and behavioral science. 
T h e equipment required to such ends are 
i l lustrated by two cases. 

T h e disturbed behavior of the first 
patient, a female , took the form of per
manen t onan ism. A n individually m a d e 
chastity belt (Fig . 16) interrupted this 
aberrant behavior and simultaneously 

F i g . 9. Pat ients with poster ior s ingle u p r i g h t A F O 
with " s u b t a l a r " j o i n t . 

F ig . 10. Pat i ent with a p p r e c i a b l y spas t i c v a l g u s 
flat feet 

a ) without orthos i s 
b ) s t r a i g h t e n i n g by a G o c h y ins ide lever b r a c e 

with w a l k i n g shoe ( m e d i a l s ingle u p r i g h t 
A F O with shoe insert s a n d a l ) 

F ig . 1 1 . S a m e p a t i e n t fo l lowing technica l o r t h o p e 
dic c a r e with G o c h t ins ide lever b r a c e s with m e d i a l 
s ingle u p r i g h t A F O with shoe insert s a n d a l s in 
r e a d y - m a d e shoes . 



F i g . 12 . a a n d b : S c h e m a t i c a n d a c t u a l r e p r e s e n t a t i o n of s u p p o r t for knee a n d h i p s tre tch ing by funct ional 
s t r a p s . 

F i g . 13 & 14. Mult ip ly h a n d i c a p p e d pat i ent with a p p r e c i a b l e restr ict ions o n knee a n d h ip funct ions . T h e 
s a m e pa t i en t e q u i p p e d with e n g i n e e r i n g o r t h o p e d i c m e a n s . 



allowed introduction of specific thera
peutic procedures . 

Technica l or thopedic devices m a y also 
be indicated for patients whose aberrant 
behavior takes the form of self-aggres
sion. Frequently substantial injuries oc
cur, the patients using their own body 
par ts to such ends most of the t ime. 
F igure 17 illustrates a boy who first in-

ju red his face and head with his hands . 
After be ing prevented from doing so, he 
used his head to abuse his shoulders. 
T o prevent this as well, Plastazote foam 
devices covering the endangered shoulder 

F i g . 15 . Pat i ent with defect ive a t t i t u d e of lower 
extremity in whee lchair , without a n d with correct 
i n g m e a n s . 

F i g . 16. F e m a l e p a t i e n t with chast i ty belt in var i 
ous views. 

F ig . 17. In jur ie s o f a n a u t o - a g g r e s s i v e p a t i e n t . 



Fig. 18. Technical orthopedics with Plastazote arm splints. 

parts were formed and fitted to the pa 
tient. T h e elastic mater ia l and the rela
tively loose back connection (Fig . 18) 
allows considerable freedom of mot ion 
for all sorts of activities without permit
t ing self-injury. 

Besides be ing protected, the patient 
was also expected to be beca lmed so he 
could be treated with appropr ia te psy
chotherapy. 

T h e t reatment discussed herein should 
provide an overview of technical ortho
pedic measures which have been found 
pract ical within the scope of the special 
care of children suffering from cerebral 
palsy and behavioral disorders. 

In conclusion, I wish to thank here my 
col laborators for their support , without 
which the care a n d treatment described 
above could not have been implemented . 
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