
appropria te  to  consider the  aim s of trea tm en t of cere
bral palsy as described by B obath  (1967);

“I. To develop norm al postural reactions and postural 
tone against gravity  for support and contro l of m ove
m ents.

2. T o coun terac t the developm ent of abnorm al postu 
ral reactions and of abnorm al postural tone.

3. T o give the  child, by m eans of handling and play, 
the  functional patte rns he will use la te r on  for feeding, 
dressing, washing etc fo r self-help.

4. T o preven t the developm ent of con tractures and 
deform ities” .

It is obvious th a t a com prehensive assessm ent of 
each child, ou tlin ing  bo th  abilities and disabilities, m ust 
preceed therapy. Sim ilarly, periodic  reassessm ent form s 
an  integral part of neurodevelopm ental therapy.

M anagem ent of the  fam ily includes p a ren t counselling 
and education , and also practical help w ith day-to-day 
problem s. P a ren t counselling should form  an integral 
p a rt of the m anagem ent of every handicapped child 
and should be o ffered  as soon as the handicap  is diag
nosed. I t  m ay take  the form  of form al counselling by 
a social w orker, o r psychologist o r be conducted  in
form ally  by the th erap is t treating  the child. M acK eith 
(1973) describes the  feelings of anger, grief, guilt and 
revulsion fe lt by parents faced with the shock of 
learn ing th a t th e ir child is handicapped. P aren ts need 
an  opportun ity  to  discuss these feelings in o rder to 
ad just to w hat has happened and com e to som e sort 
o r realistic  acceptance. W ithout acceptance the parents 
will have difficulty  finding resources w ithin them selves 
to  provide the  k ind  of loving and secure environm ent 
th e ir child needs.
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P aren ts should be given as m uch inform ation  about 
their ch ild ’s hand icap  as they  request. T he diagnosis 
and prognosis m ust be in terpreted  and discussed in 
term s which they understand. T hey also need to know 
w hat facilities are available and how to use them 
T he greatest source of anxiety in parents is uncertainty 
—  no t knowing exactly w hat has happened nor what 
can be done abou t it.

P aren ts also require practical help with day-to-day 
problem s of m anagem ent, especially if the child is 
severely handicapped. Problem s of feeding, discipline, 
the m ost su itable kind of play and toys, how to organise 
the daily  routine so th a t o th er m em bers o f the family 
are no t neglected, frequently  arise.

T he presence of a handicapped  child in a family 
represents a hum an tragedy. Every effo rt should be 
m ade to prevent such a situation  from  occurring. H ow 
ever, when it does arise, early  diagnosis and com pre
hensive m anagem ent will lessen the im pact, provide a 
m uch needed support system and facilitate  acceptance 
by the parents and also prom ote  the developm ent of 
the child.
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RESULTS OF EARLY INTERVENTION IN THE BABY 
WITH CEREBRAL MOTOR DISTURBANCE

S. H. IR W IN -C A R R U T H E R S , N at. D ip. Physio. (Pret.), D ip. Physio. Ed. (Pret.)*

SU M M AR Y

The results o f a study comparing the early and late 
treatm ent o f babies w ith cerebral m o tor disturbance are 
discussed. Criteria fo r  diagnosis m ust be established  
before tests can begin. I t  w ould appear that early inter
vention results in m arked im provem ent but more surveys 
are necessary to provide convincing evidence.

In recen t years m uch has been w ritten on the  im
portance of early  in tervention  in the trea tm en t o f cere
bral m o to r disturbances. The term  “ cerebral m otor 
d istu rbance” has replaced cerebral palsy and denotes 
a m ovem ent d isorder which has developed as a result 
of b ra in  dam age. By “early  in te rven tion” we m ean trea t
m ent started  as early  as possible w ithin the first year 
of life and in any case a t less than  six m onths of age. 
In  this country , we have no t gone as fa r as in the 
U nited States w here neurodevelopm entally  trained

* Senior lec tu rer and A cting H ead of D epartm ent, U ni
versity of Stellenbosch and Tygerberg H ospital, 

t  P a p e r delivered a t SA SP C ongress held in P re to ria  
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R eceived 1 M ay 1981.

OPSOM M ING

Die resultate van ’n studie wat vroe'e en laat behau- 
deling van babas m et serebraal-motoriese versteuring£  
vergelyk, word bespreek. Kriteria vir diagnose moet\^ 
vasgestel word voor toetsing begin. D it wil voorkom  
dat vroe'e behandeling duidelike verbetering meebring, 
maar m eer ondersoeke is nodig om  oortuigende feite  
aan die lig te bring.

therap ists are invading the incubators in the  pre-term  
units.

E arly  intervention  presupposes early diagnosis, which 
m ay be easy in the severely affected child bu t very 
d ifficu lt in the  m ore m oderately  affected young baby. 
Several workers in the field of early in tervention  have 
been criticised on the grounds th a t their criteria  fo r 
diagnosis m ay no t exclude infants whose sym ptom s 
m ight have cleared spontaneously. Vojta, in particu lar, 
has come under criticism  because in his clinic diagnosis 
is m ade on the grounds of seven reflexes, m ore than 
one o f which bears his nam e and all ol' which are 
assessed subjectively for a degree of abnorm ality .

Kong (1960, 1975) has suggested six indications for 
early  treatm ent:
•  A n obligatory abnorm al p a tte rn  —  from  birth .
•  V ery low tone with no head contro l by three  m onths.
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•  E ven  s l ig h t o p is th o to n u s  a f te r  th re e  m o n th s.
0 Obligatory asym m etry a fte r fo u r m onths.
0 S ligh t (d o u b tfu l)  a b n o rm a litie s  w h ich  b eco m e  m o re  

p r o n o u n c e d  in u p r ig h t p o s itio n s  o r  su sp en sio n .
0 S ligh t (d o u b tfu l)  a b n o rm a litie s  in th e  p re sen c e  o f 

feed ing  p ro b lem s.
Even using these criteria  we canno t be certain  th a t 

we are no t including infants who m ay develop no r
m ally w ithout in tervention.

Even if we are  happy with the d iagnostic  criteria , 
can we claim  to have proven th a t early  trea tm en t on 
n e u ro d e v e lo p m e n ta l  lines is necessary or th a t it gives 
better results? B obath (1967, 1972) puts forw ard six 
reasons for early  in tervention:
•  The adap tab ilty  o f the in fan t brain.
•  P re v en tio n  of re in fo rc e m e n t of a b n o rm a l p o s tu ra l 

p a tte rn s .
0 P re v en tio n  o f  se c o n d a ry  c o n tra c tu re s  a n d  d e fo rm itie s .
0 N ecessity  f o r  n o rm a l s e n so r im o to r  ex p e rie n c e  in 

b u ild in g  u p  n o rm a l p o s tu ra l p a tte rn s .
0 The effect o f norm al sensorim otor experience on the
1 acquisition of intellectual skills.
•  The relative ease of im plem enting trea tm en t tech

niques in the young baby.
Touwen (1979) considers all these factors to be valid, 

but points ou t the lack of convincing evidence of the 
beneficial results o f early  trea tm ent. The very few 
published studies (Kong, 1966; W right and N icholson, 
1973; Scherzer et al., 1976; lrw in-C arru thers, 1979) give 
conflicting evidence. W hy is this?

W hen one looks a t the problem s encountered  in con
ducting a contro lled  trial, the d ifficulties do appear in
surm ountable.

PROBLEMS OF ESTABLISHING  CRITERIA FOR 
SELECTION

In order to conduct a contro lled  trial one should 
have two com parab le  groups of children , the only 
d ifference betw een the groups being the  age a t which 
treatm ent was institu ted . Invariably  the  early-treated  
group contains com paratively  m ore severely affected 
children, since children  show ing obvious signs are likely 
to be diagnosed a t an earlier age. F igure 1 shows the 
discrepancy betw een the  two groups o f early-treated  
and late-treated  children  fo r 43 W hite children  seen at 
Tygerberg H ospital betw een Ju ly  and D ecem ber 1980.

If random  sam pling is used to  determ ine the popu-

(ation, the bias betw een the two groups would m ost 
irobably increase.

In o rder to reach statistical significance it would be 
necessary to include all the ch ild ren  of o th er race groups, 
which w ould im m ediately resu lt in large num bers of 
exclusions on grounds of irregular a ttendance  fo r trea t
ment. Significant m ental re ta rd atio n  w ould also be 
grounds fo r exclusion, bu t this is very d ifficult to 
determ ine in a young baby.

PROBLEMS OF ESTABLISHING  CRITERIA FOR  
EVALUATION OF RESULTS

Touwen (1979) m akes a plea fo r therapists to  docu
m ent their criteria  fo r determ ining results of treatm ent. 
A lthough spasticity as such can be m easured  objectively, 
the degree of spasticity  does no t necessarily  correlate  
with functional ability  and, in any case, it would not 
be advisable to subject a young child  to the  testing 
procedures involved. E sposito  (1978) states th a t the aim  
of early in tervention  is to p repare  the  child fo r m axim al 
physical, in tellectual, em otional and social developm ent 
to  his full po ten tial w ithin the  lim its of his handicap. 
Thus we are trying to  assess function  ra th e r than  pos
tural tone. T he m ost obvious result of early  trea tm en t

Spastic Diplegic Hemiplegic Athetoid Ataxic Mental Blind or 
quad. luad. Retardation Deaf

Fig. 1. Degree of involvem ent and associated handicaps.

to ajl those of us who are able to im plem ent it is the 
quality  o f m ovem ent ob tained, nam ely the presence 
of m ore norm al patte rns of m ovem ent and  fewed ab 
norm al ones. It is a lm ost im possible to  grade quality  
on a quan tita tive  scale; even if such a scale coui~ be 
devised, the assignm ent of a grade cn  th a t scale w .u i 
be subjective.
The m ost obvious sign of im provem ent to  bc th  doctors 
and parents is the acquisition of functional abilities, 
such as the ability  to sit unsupported , get to sitting u n 
aided, crawl, stand up and walk. This can  be charted , 
a lthough some problem s will be encountered:

•  Bias in paren t-in terpretation .
® A voidance of certain  developm ental , uvit.ec ;cr 

therapeu tic  reasons.
® O m issions of any assessm ent o f the quaLty or p :tte rn  

of m ovem ent involved.

In the  absence . n  . .» c ritcrir 
type of evaluation fo r results of ou r first com parative 
series.

DISCUSSIO N OF R ESU LTS

D uring the period A pril 1975 to A pril l i , o ,  2 / j  
ch ild ren  with proven or suspected c e r e b r i  m ^t^i 
turbances were referred  to the physio therapy oepr.it- 
m ent of Tygerberg H ospital. Of these, 2 0 i ih ,l.. .e :i  u . ._  
found  to have a degree of m otor im pairm ent sufficient 
to w arran t treatm ent. O f these only 93 have been . b e 
to a ttend  for regu lar treatm ent. 'i lie rc . s^n„ wh 
have precluded regular trea tm en t o; the lem .iiu.;. 
children are the subject of an o th er su r.ey  nd  v. I 
n o t be discussed in detail here bu t appro  im ately . ne 
th ird  were children who live a t a distance . nd ;.c 
trea ted  by m eans of a hom e program m e ; n . p e n ;  
reassessm ent, approxim ately  one third were ie f e - .t
from  o th er centres o r therapists an_ were ,c .........  .o
trea tm en t under their care, and the rest of the children 
were lost to trea tm en t through local conditions.

Of the 93 children who a ttended  regularly , 23 were 
excluded from  the present study because they were 
under nine m onths of age a t the tim e of the analysis 
These were all C oloured  children and a ttende  ! i r r e u -  
larly thereafter, so th a t their exclusion becam e perm : - 
nent. This left 70 children, 15 of whom  were referred  fo r
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physiotherapy a t six m onths of age or less (who will 
be designated the early-treated  group) and 55 of whom 
w ere referred fo r therapy at m ore than  six m onths of 
age (who will be designated the late-treated  group). A 
fu rth er 42 children were excluded Irom  the late-treated 
group on grounds of a significant m ental hand icap  which 
m ight have affected  the results o f trea tm ent. N o sim ilar 
exclusion was m ade from  the early-treated  group, three  
of whom  have a significant m ental handicap.

In the early -treated  group the p redom inant initial 
sign was re traction , i.e. increased extensor tone in the 
neck and shou lder m usculature, which varied in degree 
from  a m oderate  head-lag w ith inability  to eye-track 
dow nw ards to to ta l opisthotonus. Six children  presented 
w ith m ore than  one sign; the o ther signs included 
asym m etry (with a persistent asym m etrical tonic neck 
reflex), fisted hand, “floppiness” and poor contact with 
the environm ent.

In the late -treated  group the m ain com plain t a t the 
tim e of referral was of delay in the ach ievem ent of 
gross m otor m ilestones, a lthough all the m others re
counted several signs which they had noted  a t various 
earlier ages.

Fig. 2. Predominant sign at time of referral.

In  the early -treated  group, the m ean age a t which 
signs were first noticed was 3,33 m onths o f  age; the 
m ean age of re ferra l was 4,57 m onths of age. All but 
five of these babies were, as a result of their perina ta l 
histories, being follow ed up by the D ep artm en t of 
Paediatrics at T ygerberg H ospital and w ere referred 
im m ediately th a t signs were noted. In 4 teases the 
m other delayed taking the  in fan t to a doctor and in 
one instance the delay was caused by initial referral 
via a general p ractitio n er and a paed iatrician  in private 
practice. In all cases, however, the delay in referral 
was m inim al.

W ithout exception, every child in the late-treated  
group could be classified as an at-risk in fan t and 62%  
of this group had been seen regularly  by m edical p rac
titioners. An analysis o f the  children seen regularly  at 
T ygerberg H ospital showed 2 who a ttended  the p rem a
ture  follow -up clinic, 4 who a ttended  neurosurgical 
follow -up afte r insertion o f a shun t and 2 who attended 
regularly for general health  problem s. D espite  this, in 
92%  of cases it was the m other who had pressed, 
usually repeatedly , for fu rth er investigation and trea t
m ent. T he m ean age a t w hich the  m other had first 
no ted  signs was 5,31 m onths and the m ean age 
by which she was convinced som ething was wrong, 
despite assurance to  the  contrary , was 10,10 m onths; 
despite this the  m ean age o f referral was 21,15 m onths. 
It m ust, however, be pointed out that this ra th e r high 
age of referral was due to the extrem ely late age of 
referral of one or two children; in 38%  of the  children 
in this group referra l was in fact m ade betw een eight 
and twelve m onths of age.

High ri9k

Seen regularly at clinics 
Referred by doctor 

Treatment requested by mothar

Age at referral: 0-12 months

13-18 monthg

19-2<* months
25-30 months
31-36 months
> 3 6  months

Fig. 3. Referral o f late-treated group.

T here  is a fairly  close co rrelation  betw een diagnoses 
in the two groups, w ith spastic diplegia predom inating  
in both groups. In all cases this spastic diplegia was 
related  to p rem atu rity  with low birth  weight.

Quadriplegia Diplegia Hemiplegia

Fig. 4. Diagnosis.

Hypo- Athe- 
tanic toid

Figure 5 com pares the dates at which gross m otor 
activities were achieved in the two groups of children. 
It is necessary to define these gross m otor activities if 
they are to form  adequate  criteria  for judging results. 
Sitting implies m aintain ing the sitting position  on the 
floor unsupported  when placed in a position as close to 
long-sitting as possible, with o r w ithout arm -support. 
Sitting up im plies getting  from  prone or sup ine in to  the 
sitting position unaided.
Crawling implies reciprocal crawling on hands and 
knees (the A m erican equivalent is creeping).
Standing up implies pulling to standing and m aintain ing  
the standing position, with o r w ithout holding on. 
Walking implies walking unaided, w ithout any form  o ^  
support.

The early-treated  group achieved unsupported  sitting 
a t a m ean age o f 8,53 m onths, were able to sit up 
from  prone  o r supine a t 10,36 m onths, were crawling 

''a t  an  average age o f 10,36 m onths, pulling up to stand- 
■ ing a t 12,15 m onths and walking independently  at 15,03 

m onths. These achievem ents com pare very favourably 
w ith those of norm al children and contrast strongly 
with the very delayed acquisition  of gross m oto r activi
ties in the late-treated  group.

W hat these figures cannot convey is the  quality  of 
m o to r patterns. T he children in the  late -treated  group 
show fa r m ore m arkedly abnorm al patterns o f co-ordi- 
nation  than  those in the early -treated  group. It seems 
logical to assum e th a t trea tm en t from  a very early 
age will give favourable results.

T he young in fan t seldom  has very strong spasticity  
o r tonic  reflex activity and, since his sensorim otor ex
perience is lim ited, he has not yet learn t to use ab 
norm al patte rns for function. Since the  m o to r patterns 
which he requires are, a t this age, relatively few and 
sim ple, it is easier to teach his m other how to hand le  
him  throughout 24 hours of the day in such a way
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as to provide him with norm al sensorim otor experience 
and coun terac t the developm ent of spasticity  and of 
abnorm al postural patterns.

Figure 6 shows the  p resen t m ilestones achieved by 
the children in the  two groups. All the children in the 

j ^ e a r ly - t r e a te d  group  are able to sit unsupported , sit up 
unaided, crawl and pull to standing. All bu t one can 
walk independently . The one  child who cannot walk is 
a severely affected  quadrip legic with m ental re ta rd a 
tion and, a lthough  his achievem ents to da te  have been 
rem arkable it is unlikely that he will ever w alk unaided. 
There has been less change in the  m o to r abilities of 
the late-treated  group, all o f whom  are  m uch older. 
The fact th a t 38%  of this group were referred  fo r 
treatm ent betw een the  ages o f 8 and 12 m onths would 
seem to lend support to the view that optim um  results 
can only be ob tained  if trea tm en t is institued  within 
the first six m onths o f life.

W ith early  trea tm en t it appears possible to reduce 
severe spasticity to m oderate  spasticity  and m ore m ode
rate signs to slight disabilities. To da te  the best results 
have been obtained with the  spastic diplegics.

Good results have also been obtained with the hem i
plegic children but, once they are running around , their 
abnorm al patte rns tend to increase slightly as a result 
of associated reactions. It is in teresting  to note, on 
fu rther analysis, th a t the m ean age of walking indepen
dently fo r the  hem iplegic children in the  early-treated  
group, was a t 17,83 m onths, considerably la te r than 
that fo r the g roup  as a whole. A  spastic  quadriplegic 
with athetosis, on  the  o th er hand , w alked at 12 m onths.

Of the early-treated  group  60%  are in regu lar nursery  
school o r school; m ost of these are m ild diplegics. In 
the early -treated  group 33%  are  in cerebral palsy 
schools, w hereas 83%  o f the late-treated  group need 
the special care of a cerebral palsy school. Two o f the 
late -treated  group died of shunt com plications.

A ccording to Arens and co-w orkers (1978) as well as 
from  o u r own experience there  does no t appear to be 
any significant decrease in the incidence of cerebral 
palsy in South A frica. In view of this everything pos
sible m ust be done to p repare  these children fo r an 
independent and productive role w ithin the  com m unity. 
I f  we believe that early  in tervention  plays a decisive 
ro le in the eventual resu lt we m ust be ab le  to  show 
p roof o f  the results o f early treatm ent. A lthough the 
con trast betw een the achievem ents o f the  early- and 
late trea ted  groups in the survey is clear, the  num bers of 
children  involved are too sm all to claim  statistical 
significance. F u rth e r surveys o f carefully selected com 
parab le  groups are necessary, th roughout the country, 
if we are  to convince ourselves as well as the m edical 
profession of the necessity fo r early  trea tm en t by phy
siotherapy.
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