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I INTRODUCTION

In recent years much emphasis rightly has been
placed on an approach to the treatment of cerebral
palsy based upon sound neurophysiological principles.
Dr. and Mrs. Bobath have contributed the most fully
developed and well documented approach to the treat-
ment of the disturbances of motor function found in
cerebral palsy and their work provides a sound and
realistic overall concept of treatment. Other workers
in this field have not always followed the same prin-
ciples, although some, such as Professor Rood, have
provided techniques which in selected instances may be
of value in obtaining specific responses. Whilst it is
necessary to have a knowledge of the various ap-
proaches to treatment, the dangers of an electric ap-
proach which utilizes opposing philosophies of treat-

cannot te over-stressed. We are dealing with a

Id whose motor development, for a variety of
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motor development is going to take place along cer-
tain predictable pathways. We know in advance, to a
great extent, what abnormal primary and compensa-
tory synergies are going to appear and our treatment
is directed towards preventing these from the moment
of the child’s first assessment. To change from, say,
Bobath to Rood to proprioceptive neuromuscular
facilitation to splintage, and eventually surgery during
different stages of a child’s development displays not
only a break-down in understanding of the disurbances
of motor function involved but also a break-down in
the execution of the original approach to treatment.
Bearing in mind that in South Africa we usually see
these children within the first year of life we are in a
position to influence his motor development whilst still
acknowledging his limits of attainment. The young
child develops his body image in the first eighteen
months and his basic postural patterns during the first
three years of life, and by five years of age has so
perfected his movement patterns that he is ready for
the learning of skills. Further perceptual development
follows on the establishment of basic sensori-motor
patterns requiring these patterns for development
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and, in turn, being a necessary pre-requisite for con-
ceptual development.

Early treatment of the cerebral palsied child (witnin
the first eighteen months of life, and preferably within
the first nine months) affords the best potential for ad-
justment to cerebral damage through the experience
of norma] sensori-motor patterns and the consequent
development of more normal motor skills. In older
children, who have only experienced abnormal mo;°r
patterns and have thus reinforced these patterns in the
attainment of function — often to the extent of pro-
ducing fixed contractures and deformities — the poten-
tial for improvement is much less. Even in these cases,
however, something can be done towards inhibition
of spasticity and reorganisation of motor patterns, but
it is important to recognize that the older child has
structured his reactions, however abnormal, in order to
enable him to cope with the demands made upon him.
The psychological effect of injudicious handling whicn
too hastily breaks down his carefully structured re-
sponses and displays their inadequacies can be very
disturbing to the child. ..

W hatever the age of the child we can only help nim
in developing and exploiting his pre-existing potentiali-
ties, both physical and intellectual. There have, un-
fortunately, been workers overseas whose extravagant
claims on the physical and intellectual responses to
treatment have endangered the reputation of this ap-
proach to treatment. In order to avoid any such wild
claims and to give neurodevelopmental treatment the
recognition it deserves, it is necessary to analyse the
underlying principles and to establish the aims of treat-
ment.

Il PHILOSOPHY OF TREATMENT

As far back as 1926 Magnus attempted to direct
attention to the underlying adaptive changes of posture
which provide the constantly changing background for
movement. It is these postural patterns which provide
the key to the treatment of cerebral palsy, as well as
of other disturbances of motor function.

The normal child develops his postural reflex
mechanism through the interaction of two sets of auto-
matic reactions:

1. The righting reactions:

The righting reactions were first analysed by
Schaltenbrand. Their sequence of development
starts at birth, and enables the child to control the
position of his head in space as well as the align-
ment of the various body parts." Through in*?r"
action of the different righting reactions the child
learns to roll over and sit up in a typical pattern
of rotation around the body-axis, which persists
until the development of equilibrium reactions
serves to modify this sequence of events.

2. The equilibruim reactions:

As first described by Weisz, the equilibruim re-
actions are highly sensitive adjustments to postural
variations which only start to make an appearance
at around 6 months of age. They are the most
highly developed of the automatic movement pat-
terns and only become perfected in the fifth year
of life, by which stage they have already suppressed
certain of the earlier righting reactions.

Intact righting and equilibrium reactions are the
essential prerequisite for motor function. They can only
occur in the presence of “normal” muscle tone, i.e. the
tone must be high enough to provide a stable postural
background but low enough to allow movement to
occur.

The cerebral-palsied child does not nave the oppor-
tunity to develop normal righting and equilibrium re-
actions. The reason is twofold, firstly his level or
motor development is arrested or retarded, and secondly
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he is subject to abnormal postural reflex activity which
causes abnormalities of muscle tone and limits his re-
actions to “set” patterns of movement. In assessing the
child it is important to distinguish between these primi-
tive and pathological factors.

It is essential to realise that the normal baby de-
velops his first postural patterns in response to the
handling he received from his mother. These early
sensori-motor patterns form the basis of all further
postural adaptations and skilled movement. Through
them the baby learns to control first his head, then his
trunk, and later on to use his limbs for support —
whilst in answer to his progressive independence the
mother automatically reduces the degree of support
which she affords him. Where the muscle tone is too
high (or too low) to allow these normal responses to
handling, the baby experiences only abnormal postures
and movements, and because these are his only ex-
perience he has to utilise these abnormal patterns to
obtain voluntary movement later on. Through inhibi-
tion of abnormal postural reflex activity and facilita-
tion of normal righting and equilibrium reactions tY
child can be given the experience of normal posturV'vV
background patterns which is so necessary for the
development of future skilled movement.

The fact that the normal infant’s first reactions are
automatic and not volitional leads us to another im-
portant treatment principle—that of automatic (Bobath)
or subcortical (Rood) movements or postural patterns.
Volitional activity will result in the reproduction of
abnormal patterns of movements and will therefore
strengthen these abnormal patterns. Automatic move-
ments, which are no less active in nature, allow normal
sensori-motor experience and have, the additional ad-
vantage of not requiring the child’s active co-operation.
As the child gains increasing control over his movement
patterns, all degrees of volitional activity may be ob-
tained, from “most automatic” to “least automatic”,
the therapist’s control being gradually withdrawn.

I AIMS OF TREATMENT

The aims of treatment are:

1. To provide normal sensori-motor experience, and
therefore:

2. To counteract the development of, or to inhibit,
abnormal postural reflex activity:
This will include inhibition of spasticity in the
spastic child, whereas other children may need
proprioceptive and exteroceptive techniques for
selective increase of muscle tone in order to prtr
vide a stable postural background for movemeiVI
and co-ordination of agonists and antagonists.

3. To facilitate
(a) basic postural movement patterns, and later:
(b) skilled motor patterns,
on the basis of a more normal muscle tone.

4. To prevent contractures and deformities in young
children and correct them, where possible, in older
children.

IV PLANNING OF TREATMENT

A detailed knowledge of normal development and
skill in handling and assessing are needed when planning
treatment.

The following aspects must be evaluated:

1. How much of the child’s disability is due to each

of the two basic disturbances of motor function?
(a) abnormal postural patterns (pathological)?
(b) retarded motor development (primitive)?
Although there is a certain degree of overlap and
differentiation may be difficult, it is important to
attempt this differentiation. Young infants may
appear primarily primitive but may show “soft”
signs which become more definitely pathological on
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stimulation or excitation. If these are truly patho-
logical they will become definite after about four
months of age, as extension develops. Primitive
patterns are basically normal and should be recog-
nized in order to retain and build upon them. It
cannot be assumed that a primitive pattern will be
retained automatically — as the child gets older,
primitive patterns are often entirely replaced by
spastic patterns. In order to retain them they must
be utilized early in treatment.

2. What is the type and degree of muscle tone'}
What is the child’s “basic” tone when he is com-
fortably at rest?

How does stimulation alter his basic state?
Does .he show changes on fast movement, effort,
loss of balance, talking, etc.?

3. How do his abnormal postural patterns influence
functional activities in the developmental sequence?
Is his posture basically symmetrical or asymmetri-
cal?

Does his abnormal activity interfere with static

AN postures (prone, supine, sitting, kneeling, standing)?

0 Does his abnormal activity interfere with movement
(lifting head, rolling, supporting on hands, sitting
up, using hands in midline, crawling, standing up
and walking)?

What is the effect on head control, balance and
protective reactions?
What associated reactions are present?

4. What is the child’s level of motor development?
Is his level of ability consistent at one level of
development? or
Does he show a “scatter” of abilities at various
levels? If so, what are the most important gaps
which need filling in?

At what level should treatment commence?

5. What is the child’s chronological age"

Is there time (i.e. is the child young enough) to
pass through all the developmental stages?

Or, in an older child, must we limit our object to
filling-in important gaps?

W hat is the limit of potential?

6. What is the distribution of extent of involvement?
Can he compensate via less affected parts of the
body? Or, is over-compensation preventing him
from reaching his full potential?

7. Are contractures or deformities already present?
What abnormal postural patterns have caused or
will tend to cause them?

Can they be prevented?
How much is structural and how much can be cor-
rected by inhibiting spasticity?

From this assessment the program and technique
of treatment can be determined. In the young child,
where strong tonic patterns have not yet developed,
facilitation of movement progresses simultaneously with
inhibition of abnormal postural patterns. In the older
child with fixed postural patterns or even contractures,
more emphasis may have to be laid on inhibition —
although righting and equilibrium reactions are facili-
tated as soon as possible. Static reflex-inhibiting pos-
tures should be avoided. Stimulation must be adequate
to obtain a response, but carefully graded to prevent
unwanted activity. Grading of stimulation is especially
important where tone is low or fluctuating. Movement
should never be demanded against the resistance of
hypertonus — the therapist must ascertain that the
muscle tone is normal before attempting movement,
and must cease movement as soon as the child ceases
to follow. As well,as preparing the child for move-
ment, the physiotherapist must allow him sufficient time
in which to react, in order to elicit an active automatic
reaction and avoid mere passive movement. Although
one stage in development leads to another, it is a

FISIOTERAPIE 5

mistake to think that one stage must be perfected be-
fore progressing to the next. There is much overlap
in the normal developmental sequence, this being espe-
cially true with regard to balance and equilibruim re-
actions which always lag one stage behind — for in-
stance the child begins to walk before he has per-
fected his equilibruim reactions in sitting and kneeling.
Moreover, facilitation of equilibrium reactions can be-
gin whilst a certain degree of support is still necessary
for the position in which they are being elicited. It is,
however, essential that the child should not be pushed
beyond the developmental level for his chronological
age.

As a general rule no stage in the developmental
sequence should be completely omitted, but it is quite
often necessary to avoid certain (otherwise normal)
postural patterns in children where repetition of these
patterns would lead to reinforcement of abnormal motor
patterns, e.g. bridging in athetoid quadriplegia may re-
inforce extensor spasms, kicking may cause scissoring
and the consequent development of a grossly abnormal
gait, crawling on all fours may increase flexor spasticity,
and forward support on extended arms may increase
flexor spasticity in the shoulders and trunk unless abduc-
tion and lateral rotation is established first.

V THE ARGUMENT AGAINST SPLINTAGE AND
SURGERY

Bracing, splinting and even special boots are prefer-
ably avoided in the treatment of cerebral palsy. The
disadvantages include increasing or shunting of
spasticity, altered proprioceptive input, increase of
asymmetry and the learning of additional “abnormal”
postures and patterns of movement. Circulatory changes
are also a problem.

Increase of spasticity can occur even when the splint
is maintaining the limb in a more “favourable” position.
This is because, in cerebral palsy, it is almost always
the action of flexors, adductors and internal rotators
which we wish to inhibit — and these muscles unfor-
tunately fall into the group where sustained stretch
results in auto-facilitation, and furthermore in inhibi-
tion of the antagonists of the spastic muscle groups.

Shunting of spasticity is an ever-present danger when-
ever a limb is held fixed in one position. Even simple
splintage of the hemiplegic hand can result in increased
flexor spasticity at elbow and shoulder with depression
of the shoulder-girdle, increased flexor spasticity in the
trunk, retraction of the pelvis, increased extensor
spasticity in the leg and consequent deterioration of the
walking pattern.

Since our primary aim in treatment is to provide the
child with more normal sensori-motor experience, the
disadvantages of the altered proprioceptive and extero-
ceptive input (unavoidable with any splint) are obvious.

The argument against surgery is threefold. Firstly
that of shunting of spasticity, secondly that of in-
stability and thirdly that of attempting a mechanical
solution to a neurophysiological problem. In addition,
the post-operative splintage poses all the problems dis-
cussed above and the period of immobilization results
in further sensori-motor deprivation.

Shunting of spasticity is due to the predetermined
synergies of patterns of spasticity. Movement can only
occur within these patterns, and when one component
of a pattern is removed mechanically as a result of
surgery, spasticity is likely to be shunted to the opposite
mass pattern. This is very often even seen following
simple tendo-Achilles lengthening, when the resulting
increased dorsiflexion produces flexion at knee and hip,
retraction of the pelvis, flexor spasticity in the trunk
and increased flexion in the arm. For this reason,
whenever a gastrocnemius recession and/or tendo-
Achilles lengthening does appear to be indicated, it is
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Il to try preliminary plasters to see whether the

aS-T will he able to cope with the increased flexion,
bility is a particular problem following opera-
* around the hip joint. Pelvic instability is a prob-
ti°nS amnion to almost all cerebral-palsied children,
lem dgw O0f them can tilt or rotate their pelvis or
very . extend their hips. How much greater the prob-
act tnen following transfer or release of muscles
‘cring upon the hip joint and pelvis.
aCTh soiution would seem to be to prevent the need
extensive surgery, and the only indication for sur-
for  would seem to be established deformities in the
gfjpr untreated child. Certainly surgery should be
ded in a young child where there is so much poten-
3V| for influencing the postural tone and movement
tterns by means of neurodevelopmental therapy —
A there are certainly far better ways of inhibiting a
[Moro reaction than by lengthening the hamstrings!

SUMMARY:

This article attempts a reappraisal of the concept of
Arodevelopmental therapy in cerebral palsy in the
Tope that this approach to treatment will be more con-
sistently applied.
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