
















































































































































Stride Length (m)
Base 1 AFO Base2 SMO

o.71 0.77 0.81 0.79
0.63 0.77 0.76 0.66
0.86 1.11 1.03 1.00
0.90 1.13 1.02 1.20
1.03 0.98 0.97 0.97
1.08 1.12 1 .06 1.29
o-74 0.76 0.83 0.83
0.81 0.85 0.86 0.93
0.67 1.O2 0.97 0.93
0.83 0.84 0.90 0.88
0.66 0.77 0.65 0.76

O.g1rr,.,rr 0.921,r O-ggt.J O-93lJ1

0.15 0.15 0.13 0.18

Subject
S1
s2
s3
S4
S5
s6
S7
s8
s9
s l0
s l 1

Mean
Std. Dev.

Subject
S1
s2
S3
s4
S5
S6
S7
s8
S9
s10
s11

Mean
Std. Dev.

Subject
s1
S2
S3
S4
S5
s6
s7
S8
S9
s10
s11

Mean
Std. Dev.

Table 1 Subject data averages and ensemble means and
standard deviations for selected temporal-distance and
kinematic parameters. Key at right is for statistically significant
differences from a repeated measures ANOVA with p < 0.05.

Cadence (stepVmin)
Base 1 AFO Base2 SMO
109-5 130.0 161.5 148.0
1 16.5 1 '1 4.5 1 1 9.O 1 10.5
109-0 149.5 134.5 142.5
127.5 129.0 131.0 127.5
104.5 98.s 102.5 98.s
108.5 118.0 120.5 115.5
137.5 136.0 146.0 149.5
148.0 145.0 144.0 141.5
131.0 129.5 1s1.0 120.0
182.5 142.0 156.0 131.0
149.5 156.5 ',t52.0 148.0
129.5 131.7 138.0ror 130.2r5r
23.8 16.8 18.3 17.3

Velocity (mis)
Base 'l AFO Base 2 SMO

0.65 0.84 1.08 0.98
0.61 0.73 0.75 0.60
0.79  1 .37  1 .17  1 .18
o.97 1.22 1.12 1.28
0.90 0.81 0.84 0.80
0.97 1.10 1.06 1.24
0.85 0.87 1.0't 1.O4
1.00 1.03 1.04 1.09
o.72 1.10 1.21 0.94
1.27 1.00 1.17 0.96
0.81 1.01 0.83 0.94

0.97t', 1.00 1.o2r'r 1.00
0.18 0.19 0.15 0.20

Hip Excursion (degrees)
Base 1 AFO Base2 SMO

60.2 58.5 57.1 60.6
36.0 40.8 43.6 36.4
s6.3 ss.3 60.3 56.1
57.8 53.7 54.0 57-7
35.7 44.9 39.3 41.9
59.5 56.2 63.7 69.7
45.4 44.4 49.9 47.O
51.2 44.9 50.7 30.2
39.5 47.1 47.6 48.8
45.8 49.0 53.6 54.9
54.9 46.8 45.1 49.2
49.3 49.2 51.3 50.2

5.8 7 .4  11 .39.3

Knee Excursion (degrees)
Base 1 AFO Base2 SMO

66.1 48.A 67.2 63.1
22.9 33.3 26.2 19.9
70.6 87.4 69.6 63.8
63.4 64.3 57.1 68.7
28.4 28.2 32.5 26.9
62.3 44.0 61.0 72.7
49.',t 43.5 51.5 48.8
50.5 43.1 43.3 54.5
51.0 61.3 58.8 71.3
53.6 55.7 57.2 62.0
62.0 47.8 56.8 60.5
52.7 50.6 52.8 55.6
15.1 16.3 13.6 17.4

Ankle Excursion (degrees)
Base 1 AFO Base2 SMO

35.0 13.9 28.1 19.7
20.5 12.0 21.4 21.1
31.3 11.7 2s.3 20.9
25.8 10.9 20.0 31.4
24.O 12.4 29.4 35.1
38.9 12.7 30.4 31.6
22.1 6.6 23.7 20.6
27.4 7.7 28.3 35.1
23.6 14.1 26.0 22.O
23.1 10.1 21.3 20.8
15.8 19.3 16.6 21.4

26.1t,r 11.9tr,{,cr 24.6t t 2S.4t l

4.4 6.43.46.6

[1] Base 1 vsAFO

[2] Base 1 vs Base 2

[3] Base 1 vs SMO

[4] AFO vs Base 2

lsl AFO vs SMo

Base 2 vs SMO



Subject
s1
s2
S3
s4
s5
S6
S7
s8
s9
s10
s11

Mean
Std. Dev.

Subject
S1
S2
S3
s4
S5
s6
S7
S8
s9
s10
s11

Mean
Std. Dev.

Subject
S1
S2
S3
s4
S5
S6
S7
S8
s9
s10
s11

Mean
Std. Dev.

Table 2 Subject data averages and ensemble means and
standard deviations for selected kinetic parameters.
Key at right is for statistically significant differences from
a repeated measures ANOVA with p < 0.05.

Max Hip Extension tvtomenqN@l*
Base'l AFO Base Z SMO

0.8s o.7s 0.9s 
---os2-

1.27 0.55 1.27 0.66
0.96 1.18 0.70 0.99
0.88 1.22 0.95 1.33
1.45 1.38 1.35 0.79
1.91 1.87 1.70 2.58
o.74 0.72 0.95 0.85
1.07 1.49 1.85 1.33
1.03 . t .05 1.19 1.04
1.04 2.10 1.34 1.92
0.64 1.18 0.56 0.86
1.O7 1-22 1-17 1 . 1 5
0.36 0.47 0.39 0.53

Max Knee ext. ttoment peat tTifrd)
BAse 1 AFO Base2 SMO

0.31 o.s1 .:28--- o.E6
0.68 0.50 0.49 o.54
o.27 0.75 o.3o 0.26
0.35 NA 0.15 NA
0.91 0.14 0.53 0.46
o.g2 0.39 0.68 0.78
o.27 0.68 0.23 0.67
0.22 0.26 o.3o 0.55
0.05 o.45 NA 0.18
0.73 0.36 0.62 0.14
0.32 0.40 0.40 0.22
0.40 4.44 0.40 

-----oJl

u.26 0.220 .180 .18

Max Knee eX. n/oment-eeaf e 1N,ffifij
Base 1 AFO Base2 SMO

0.10 0.38 0.19---- 028
0.€ 0.38 0.41 0.62
0.29 0.39 0.39 0.31
o.22 0.33 0.27 0.46
0.34 0.05 0.42 0.53
a-27 0.7a 0.63 0.26
0.28 0.22 0.42 o.4o
0.09 0.15 0.15 o.so
0.13 0.3s o.27 0.22
o.42 0.25 0.23 0.14
o.24 0.18 0.24 0.34

0.31 0.33 o.37o.26
ojz  0.17 0.14 o.15

MaxAnktepta.@
Base I AFO Basez SMO

0.78 0.44 
---OJ1--- 

o75
0.44 0.78 o.47 o.77
0.23 0.45 0.39 0.57
0.48 0.09 0.56 0.29
0.91 0.86 0.68 0.7g
0.59 1.01 0.69 1-05
0.91 0.94 1.12 1.49
1-12 1.29 1.09 1.35
1.O8 0.80 1.29 0.57
1.12 0.85 0.81 0.80
0.98 1.08 0.89 0.91
0.79 0.78 0.79 0.84
0.31 0.34 o.2a 

-----dE

Max Ankle Pla. Moment peak2Jttrnng)
Base 1 AFO Base2 SMO

0.86 0.66 0.70 
- 

0.78
0.84 1.09 0.80 1.05
o.71 0.82 0.80 0.88
0.97 0.99 0.97 0.93
1.02 1.'t 0 0.97 0.90
0.91  1 .17  0 .94  1 .12
0.65 1.22 0.82 0.87
o.78 0.91 0.85 0.77
0.92 0.90 0.69 0.99
o.70 1.35 1.01 1.01
0.98 0.98 1.00 1.O7
0.85 1.a2L"t o.8zt4l o.g4
0.13 o.1e oit o11

Max Ankle eusn-of eowerGen@Q!
Base 1 AFO Base2 SMO' t .13  0 .87  1 .10  130

o.79 1.01 0.94 0.88
1.50 1.84 2.73 1.84
1.59 1.30 1.39 2.A7
1.60 0.55 1.06 1.25
1.39 1.34 2.00 2.15
1.07 0.71 1.22 1.21
1.21 0.99 1.49 1.86
0.97 1.28 1.39 1.52
1.95 0.73 2.06 0.98
1.66 L01 1.18 2.96
1.3s t.ost4'sr 1s6iaT---i;AFi-
0.35 0.37 0.610.54

[1] Base 1 vsAFO

[2] Base 1 vs Base 2

[3] Base 1 vs SMO

[4] AFO vs Base 2

[s] AFO vs SMO

Base 2 vs SMO
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Figure l. Ensemble averages for sagittal plane ankle
angle based on I I spastic diplegic subjects
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Figure 2. Ensemble averages for sagittal plane ankle
moment based on I I spastic diplegic children
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Figure 3. Ensemble averages for ankle power
based on l1 spastic diplegic children
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Figure 4. Ensemble averages of sagittal
plane ankle moment for subject S8.
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Figure 5. Ensemble averages of sagittal plane
ankle moment for subject 34.
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THE INTEGRATION OF ORTHOTIC TREATMENT IN
AN OVERALL MANAGEMENT PROGRAMME

Juls Becher MI)

INTRODUCTION

Traditionally, medical disciplines are cure-oriented. The interventions are based on the
medical model: identification of symptoms of illness, putting a diagnosis, identifying
pathological processes and detection ofthe aetiology lead to a featment to cure a
patient. If cure is not possible, a care-oriented approach is necessary. Rehabilitation
medicine focuses not only on how to cure a patient, but also on the consequences of
the disease for the person's daily life. The ICIDH (International Classification of
Impairment, Disability and I{andicaps) offers a framework for a methodological
approach for intervention @ennekom et d, 1995). Impairments are the consequences
ofa disease on organ level. A special interest ofthe rehabihtattonmedicine is the
relation between impairments and disability: which impairments give high risk on
disabilities? The third stage of consequences of a disease is the level of handicap,
defined as the social consequenc€s of disabilities, for instance lack of social relationq
lack of work. The final aim in the rehabilitation treatment is to diminish or to prevent
handicap, by prevention of lessening disabilities and relerrant impairments.

This concept is only elaborated for adults. The interest for funstional assessment at the
level of disabilities in child rehabilitation is increasing (15, Feldman and Haley, 1990).

PRINCIPLES OF INISRVENTION IN CHILD REHABILITATION

Intervention in child rehabilitation is complicated by the facts that children have to
grow and to dwelop. Also, the parents and the child have to deal with the handicap.

Intervention is possible at three levelg the three Rs of intervention: the level of
Remediatior\ ofRedefinition and Re-education. These levels are hierarchical.

Remediation

Remediation aims to change the conditions ofthe child into normal. In regard to
Cerebral Palsy (CP) remediation concerns pre-, peri-, and postnatal care to prevent
serious brain damage. Even with neurological pathology at the age of one yeaf,, cure
into normal is possible in regard to the motor impairments. It could be possible that
orthotic treatment in young children (0-4 years old) add some benefit in preventing
deformity, providing a base of support and facilitating training motor skills.
Randomised Clinicd Trials are needed to evaluate the effects of orthotic treatment.
Physiotherapy only (according to the Bobath method) was not effective in regard to

of skills @almer et al, 1988)

Redefinition

Redefinition concems the process of changing the expectation ofthe parents and
changing the interpretation of behaviour of the child. Redefinition for the parents
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means coping with the handicap. In cerebral palsied babies, the process of redefinition
is complicated by the lack of appearance ofhandicap ofthe baby. When remediation
couldn't be achiened, the process of redefinition must start. Early detection of serious
brain damage in CP children is possible with the aid of diagnostic investigations in the
first three months after birth. The physician had to discuss the changed expectations
about the development ofthe child with the parents, for instance by showing CT or
MRI scans. Also, information had to be give'n about the short term natural course and
treatment possibilities. A delicate problem is to zupport parents with their feelings of
guilt about the handicap ofthe baby.

In that way, a change in the interpretation of behaviour of the child can be achieved
(for instance the excessive extension pattern of a CP baby is easily interpreted as an
abilrty to stand).

Redefinition for the child means coping with the frustrations about the disabilities.
This process starts at the developmental age of 1.5 year! It is important that the
parents give information to their child about the nature ofthe illness (a stable
condition" caused at birth; the child has no blame; therapy is required to improve
abilities, but does not cure).

Reeducation

Re-education concerns adaptation ofbehaviour of the parents to the conditions of the
child. The main therapeutic goal in the fust year is to support the parents in their
perceived problems to guide them to re-education. The feeling that you help them'to
do everphing possible for the development oftheir child" makes that possible. After
one year, the developmental possibilities ofthe child are getting clear, so gradually
information over associated disabilities can be introduced. When the process of
redefinition ofthe parents breaks down in the first years, the process of re-education
will not be successful. That can be the true reason for therapeutic failures.

Effective re-education means adaptation to the conditions of the child (and not turning
the conditions into normal), home programmes for daily care and education are
obligatory. In most CP children" orthotic treatment is a component ofthe re-education
progftrmme.

GOALS OF TREATMENT

Two goals oftreatment in CP children can be distinguished:

1 Prevention of secondary impairments
2 Improvement of abilities.

Prevention of secondary impairments concerns mainly prevention or treatment of
musculocutaneus deformities. Specially, secondary impairment of spine and hip
function can cause increase of disabilities.

Improvement of abilities is the main task in the treatment of CP children, not only in
regard to the gross motor skillg but also to the fine and perceptual motor skills, social,
mental, emotional and communicational skills. There is too much to do in too little
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time! Special risks in the education programme of a CP child are the lack of
experie,nce in daily life, for instance, shopping with the parents, playrng in a recreation
ground with other children), mental under-estimation (palticularly in dyskinetic or
atactic children) and an unbalanced rehabilitation progftlrrme. In the first three years
of life, the development ofmoJor abilities and rflwelopment of communicational skills
have the priority. In the age of a toddler, social abilities and fine motor abilities had to
dwelop. At the school age, development of cognitive functions, perceptual motor
skills and self esteem is important. Priority planning in the time is a basic condition for
a balanced rehabilitation programme (5).

Orthotic treatment and orthopaedic surgery are supplementary to each other in the
treatment of impairments and disabilities. As orthopedic surgery is a serious event for
a child vulnerable developmental periods had to be taken into account in planning
surgery.

TEAMVYORI(

Child rehabilitation is teamwork. Ateam needs a coordinator. Team menrbers must
be familiar with each other's skills. Discussing problems at the level of disabilities will
overcome the problems of differences in jargon. Goals oftreatment should be set on
the level of abilities. The way of making decisions by the teatn must be clear.
Dis4greement must be discussed in the teanr" never with the parents nor the child.
Although the orthotist isn't mostly a mernber ofthe rehabilitation teanL agreernent
between the physician, the physiotherapist and the parents are requirements for the
orthotist to manufacture an orthosis which reached the proposed goal.

THE PROCESS OF' PRESCRIPTION

The process of prescription of an orthosis starts with the observation of a problenr, at
the level of impairment of disability, in relation to the total level of abilities and the
functional prognosis. The burden of the family must also be considered before
proposing the use of an orthosis. Workinglrr.- arehabilitation tearn" the observed
problem and the proposed orthosis should be discussed only with the members ofthe
team who deal with the observed problem. The next step is explanation of the
observed problem to the parents and, if possible, to the child. After that, a therapeutic
intervention, such as an orthosis, can be proposed. The following subjects must be
explained:

- the expected effect of the orthosis
- the advantages and disadvantages in use (for instance facilitating standing and
walking with suppor! hampering crawling and independency in clothing)
- the use of the orthosis: donning and doffing time of use, places at risk for pressure
sores
- the moment and way of evaluation ofthe effect ofthe orthosis
- alternatives for treatment (for instance surgery, serial casting, the nafural history).

The process of manufacturing the orthosis can start after permission of the parents
(and the child). In the Netherlands, the physiatrist andlor the physiotherapist is used to
have a joint consultancy with the orthotist. Appointments have to be made about the
following aspects:
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- the purpose ofthe orthosis in terms of effect on impairment and disability
- the medical requirements in detail
- the choice of material, the lock and the design.

In manufacturing the model ofplaster, the orthotist or an assistant must be familiar
with the inhibiting techniques to reduce spasticity and to stretch muscles. The orthosis
must be controlled on fitting and functioning in trial. After g"ing the finishing touch
to the orthosis, the parents are instructed at delivery on use, pulling on and offand
appointments are made about enaluation or replacement. The therapists must be
instructed in use and had to report about the efect. To enhance thJ participation, the
child can be asked to use self-made calendars for registration, the usi and discomfort
ofthe orthosis.

CONCLUSTON

Integration of orthotic fieatment in the rehabilitation programme is a complicated
issue. This article did focus on the general conditions required for zuccessful (orthotic)
intervention and has given attention to the process of prescriptioq fitting delivery and
evaluation of an orthosis. The way ofworking presented seems self-evident.
Howwer, looking at daily practice, it is hard to fulfil all conditions mentioned. Also,
the knowledge required for a detailed medical and biomechanicl prescription and
proper manufacturing is considerable. Finally, the conclusion must be that orthotic
management in cerebral palsied children has to be team work and the tearn, gving
attention to all aspects of development, has to be specialised in child rehabilitation.
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