





































































































































































































The early work of Duncan (1960) was also the basis for the casting strategy used by
clinicians here at the University of Virginia in the late 1970s (68, 69). This work has
been widely quoted in the literature, although here too the successful outcome was
largely based on subjective rating. More recently Cusick (1988) provided a historical
perspective of orthotic management and strategies based on her personal experience,
but failed to provide the scientific evidence necessary to support her claims.

There are three groups of clinicians who have enthusiastically endorsed the benefits of
orthoses for children with CO. These have included orthopaedic surgeons (19, 58, 59,
Meyer, 1974, Westin and Dye, 1983), physical therapists (30, 82, Ford et al, 1986)
and orthotists (56, 62, Lima, 1989).

Unfortunately none of these authors provided the objective data necessary to
substantiate their claims. Their emphasis has been “this is how we do it” rather than
“do these AFOs really improve function and if they do what is the mechanism?”. It is
evident from this brief review of the literature that there are a plethora of papers
extolling the virtues of AFOs, but few have addressed the important questions of
objective evaluation.

EFFECT OF ORTHOSES ON WALKING FUNCTION

There are various goals in applying ankle foot orthoses to children with spastic cerebral
palsy. These can include (34): (1) correction or prevention of deformity; (2)
correction of joint alignment and improved mechanics; (3) control of undesirable
motions; (4) stabilization of weak muscles; and (5) reduction of abnormal muscle tone.
As alluded to above, very few (if any) of these goals have been tested with the
appropriate degree of scientific rigor. We describe in this section those few papers
where an effort has been made to provide objective data to support the rationale for
AFOs.

The effects of AFOs on walking function have been studied by some physical therapists
using simple gait analysis techniques. These have included stride length and foot angle
using footprint techniques (4, 29) as well as cadence, velocity or stride length. We
would argue that while these studies have provided some useful information, they fall
short on the type of data that should be generated. Their kinematic data are merely a
measure of the effects of the AFOs, but say nothing about the underlying causes which
produced the observed changes. More detailed kinetic measurements, which may
explain the underlying causes are required. Such data can only be generated using an
integrated system which incorporates 3D kinematics, EMG and force plates (Gage
1991).

Brodke et al (1989) were concerned about the potential penalty that AFOs might
impart to walking ability. They studied five normal children with and without AFOs
and suggested that their study provided baseline information for evaluation of new
orthotic designs and materials for children. However, we seriously question whether
an AFO on a normal child tells us anything about its efficacy on a population with CP
where the intention is to provide stability and decrease muscle tone. Thomas et al (73)
used kinematic and EMG information to evaluate 17 children with and without AFOs.
They demonstrated an improvement in ankle motion for all children, and also an
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increase in the hip and knee motions for at least 80% of the patients. Perhaps their
most interesting finding was a significant reduction in co-contraction of some muscle
groups and more phasic patterns in the tibialis anterior, gastrocnemius, vastus lateralis
and medical hamstrings. They therefore speculated that these changes in muscle
function decreased the energy consumption required for walking, a conclusion reached
by Mossberg et al (43).

The group with perhaps the most experience in studying the biomechanics of AFOs has
been based at the Dundee Limb Fitting Centre in Scotland (83, 85, Meadows, 1985).
They compared the dynamics of a normal child’s gait to that of children who have
spastic diplegia (with and without AFOs). Their data were summarized by means of a
case study. For a patient without AFOs, the ground reaction force (GRF) during early
stance was higher than normal. During late stance it was lower than normal, very often
less than body weight, indicating an inability to generate a push-off force. The external
moments (or torques) generated at the joints were generally greater in magnitude than
normal. The use of an appropriate AFO reduced the high impact forces in early stance,
while the vertical reaction forces in late stance were increased, indicating an ability to
support body weight and to generate push-off. These changes were accomplished by a
re-alignment of the GRF which led to an increased hip extensor moment.

Another British group, based at the Orthotic Research and Locomotor Assessment
Unit in Oswestry, have also used the idea of combining the ground reaction force
vector and joint centers to estimate joint moments (9, Butler and Nene, 1991, Butler et
al, 1992). A video image of the patient at different times during stance phase was
overlaid with a thin white line representing the magnitude, point of application and line
of action of the ground reaction force. They provided some evidence that an
appropriately prescribed AFO for 5 children with spastic hemiplegia served to reduce
the large knee moments that are characteristic of these children’s gait (9). One of the
most appealing features of their approach is that it facilitates the fine-tuning of the
orthosis during the fitting process. This opens up the possibility of a gait laboratory
being used not only to assess locomotor status but also to improve function in a real-
time rehabilitation context.

When control of the ankle joint is paramount, the two primary design variations
include the solid (sometimes referred to as the standard or fixed) AFO, which restricts
ankle and foot motion in both directions, and the hinged AFO, which allows freedom
of motion in dorsiflexion (Jordan et al, 1994). Proposed advantages of the hinged

AFO include more normal motion of the ankle by facilitating tibial translation during
the stance phase of gait (4) with a resultant increase in gait velocity when compared to
the use of a rigid AFO (37). A decreased knee extensor moment, similar to the normal
pattern, was reported by Middleton et al (41) for the hinged AFQ condition. However,
all their conclusions are based on a single case study and cannot easily be generalized.
Although Lough and Soderberg (37) studied 15 children with spastic diplegia under
both the fixed and hinged AFO conditions, their results have not yet been published in
full in a peer-reviewed journal, and are not yet readily available.

OUR EXPERIENCE AT THE UNIVERSITY OF VIRGINIA

Gait analysis was performed on 11 children, ages 4-11, with spastic diplegia. A four-
camera system was used to obtain 3D kinematic data, while two force plates provided
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ground reaction force data. An inverse dynamics approach, combining
anthropometric, kinematic and force plate data, was employed to calculate joint
moments and powers (Vaughan et al, 1992). Two orthoses were studied: a standard
ankle foot orthosis (AFO) and a supramalleolar orthosis (SMO). A repeated measures
A-B-A-C crossover design with analysis of variance (ANOVA) was used to examine
the relative efficacy of the two orthotic designs.

Condition Day Activity

A 1 Cease wearing orthosis (if already doing so)
30 Gait analysis without orthoses, but with shoes
B 31 Begin wearing orthoses (AFOs or SMOs, as randomly
assigned)

60 Gait analysis with orthoses
A 61 Cease wearing orthoses
90 Gait analysis without orthoses, but with shoes
91 Begin wearing orthoses (SMOs or AFOs, whichever
not worn in B)
120 Gait analysis with orthoses

For each condition studied, at least three walking trials were recorded and ensemble
averages of the data obtained. For the repeated measures ANOVA, a statistical
significance level of p<0.05 was set. The two baseline conditions are referred to as Bl
and B2 while the brace conditions are identified as AFO and SMO. The parameters
studied in the statistical analysis were termporal-distance factors (stride length,
cadence and velocity), sagittal plane ranges of motion (excursions) and sagittal plane
moments at the hip, knee and ankle joints and maximum power generated at the ankle.
The subject data averages and ensemble means and standard deviations for the
temporal-distance and kinematic parameters are presented in Table 1, while the
relevant kinetic parameters are summarized in Table 2. Statistically significant
differences are highlighted in bold with the key at the bottom right of the tables
indicating the specific comparisons.

For stride length, there was a significant difference between Baseline 1 (0.81m) and
each of the other conditions: AFO (0.92), Baseline 2 (0.89m) and SMO (0.93m). The
increase in stride length between Baselines 1 and 2 was unexpected but could probably
be attributed to the children gaining confidence in the gait laboratory environment.
This possibility is also supported by the statistically significant increase in velocity
between Baseline 1 (0.87 m/s) and Baseline 2 (1.02 m/s). These differences between
Baselines 1 and 2 notwithstanding, the following general conclusions may be drawn
from the data presented in Tables 1 and 2 and Figures 1 through 3:

AFOs significantly reduce the total excursion at the ankle joint

AFOs significantly increase the dorsiflexion angle at the ankle joint at initial
foot strike

SMOs do not restrict the ankle range of motion

Wearing either AFOs or SMOs does not significantly change the range of
motion at the knee and hip joints




5 Wearing AFOs or SMOs does not, in general, reduce the undesirable plantar
flexion moment peak at 20% of the gait cycle in spastic CP gait

6 The plantar flexion moment generated at the ankle during push-off increases
when wearing SMOs but this increase is not significant

8 Wearing either AFOs or SMOs does not significantly change the extension
moments at the knee and hip joints

9 The maximum power absorbed at the ankle following initial foot contact
decreases significantly when wearing AFOs

10 The maximum power generated at the ankle during push-off decreases
significantly while wearing AFOs

11 The maximum power generated at the ankle during push-off is unchanged
when wearing SMOs

12 The maximum power generated at the ankle during push-off is significantly less
when wearing AFOs than wearing SMOs.

On the positive side, the AFOs functioned successfully by limiting the range of motion
at the ankle, positioning the foot appropriately prior to initial foot contact, absorbing
less power following initial foot contact and generating a larger ankle moment during
push-off. From a negative point of view, the AFOs did not decrease the undesirable
plantar flexion moment peak at 20% of the cycle and their use led to a reduction in the
ankile power generated during push-off. Since joint power is defined as the dot (scalar)
product of joint moment and joint angular velocity

P=M
it was the reduction in angular velocity which contributed to the decrease in power.
The slope of the ankle angle curve is clearly less steep when AFOs are worn (¢f. Figure
1, between 50% and 60% of the cycle).

In contrast to the AFOs - which altered the ankle joint mechanics quite noticeably - the
SMOs would appear to have elicited almost no changes at all (cf Tables 1 and 2,
Figures 1 through 3). This is an important finding: SMOs are widely prescribed and,
because of their cosmetic appeal, are well tolerated by patients and their families. It
should be stressed, however, that the primary function of SMOs is to control mid-foot
instability which can lead to varus angulation of the forefoot. The parameters
measured in this first phase are primarily limited to the sagittal plane, whereas the
action of SMOs is likely to have an impact in the transverse and frontal planes. While
these other data were gathered, they were far more variable than the sagittal plane data
(cf Table 1 and 2) and so no statistical comparisons were performed.

While Meadows (1985) has argued and shown some evidence, based on a single case
study, that standard AFOs can decrease the ground reaction force - and thus the
undesirable plantar flexion moment - after foot contact, our general findings did not
support this argument (Table 2, Figure 2). As can be seen in Figure 4, one of our
subjects experienced slightly greater moments when using the orthoses. There were a
few others, however, who did show a marked reduction in this early moment peak,
particularly when wearing the AFO (cf Figure 5). These data suggest that there may
be some scope to use the gait laboratory as a rehabilitation tool where the child would
be evaluated immediately after the fitting of an orthosis to see what effect, if any, it has
on altering the child’s function (Butler and Nene 1991).
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Even though the repeated measures cross-over design is a powerful statistical
approach, the relatively small subject pool - just 11 patients - is a shortcoming in this
preliminary study. There are another 5 subjects who are either still busy with the study
or their data analysis has not been completed yet, but the total of 16 is still less than
our original target of 24 in the first two years of the project. There were two primary
reasons for this low number: only mildly involved children were selected for the study,
and the experimental design - which required two months of no bracing - deterred
quite a few families from participating. As part of its regular clinical service over the
past four years, the Motion Analysis Laboratory at the University of Virginia has
studied over 60 children with spastic cerebral palsy who wore orthoses (in addition to
the 16 enrolled in the current study) at the time of their gait evaluation.

FUTURE WORK

Although the primary focus of this report has been on the effects that orthoses have on
level gait, it should be recognized that this is not the only reason for their prescription.
AFOs can be worn as night-time splints to prevent joint contractures and they also
have to function during other activities of daily living besides walking. Six of the 11
patients were studied while ascending and descending a set of instrumented stairs. Not
surprisingly, the AFOs restricted ankle motion when compared to baseline and SMOs
(22 degrees versus 39 and 37 degrees respectively) and the lack of dorseflexion
compromised the patients’ ability to ascend stairs. Since the hinged AFO facilitates
dorsiflexion while limiting plantarflexion and thus controlling the dynamic equinus, it
should be included in any future studies. The Gross Motor Function Measure
(GMFM) has been developed recently to document motor status and to measure
change over time or as a result of the intervention in children with CP (Russell et al
1989). This measure encompasses a range of motor activities that a child might
employ throughout the course of a day and includes the following five dimensions: (1)
lying and rolling; (2) sitting; (3) crawling and kneeling; (4) standing; and (5) walking,
running and jumping. The specific purpose of the GMFM is to quantify “how much”
motor function a child is able to demonstrate without regard to the quality of the motor
patterns. In conclusion, we are recommending that future studies include:

(1) Comparison of the standard (fixed) AFO versus the hinged AFO;

(2)  Analysis of both level gait and stairclimbing;

(3)  Evaluation of overall locomotor function using the GMFM.
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Subject
S1
82
S3
sS4
S5
S6
87
S8
S9
S10
S11

Mean

Std. Dev.

Subject
S1
82
83
84
S5
S6
s7
S8
S9
S10
S

Mean

Std. Dev.

Subject
S1
S2
S3
84
S5
S6
S7
S8
S9
$10
S11

Mean

Std. Dev.

Table 1

Stride Length (m) Cadence (steps/min)
Base 1 AFO Base 2 SMO Base 1 AFO Base 2 SMO
0.71 0.77 0.81 0.79 109.5 130.0 161.5 148.0
0.63 0.77 0.76 0.66 116.5 114.5 119.0 110.5
0.86 1.11 1.03 1.00 109.0 149.5 134.5 142.5
0.80 1.13 1.02 1.20 127.5 129.0 131.0 127.5
1.03 0.98 0.97 0.97 104.5 98.5 102.5 98.5
1.08 1.12 1.06 1.29 108.5 118.0 120.5 1155
0.74 0.76 0.83 0.83 137.5 136.0 146.0 149.5
0.81 0.85 0.86 0.93 148.0 145.0 144.0 141.5
0.67 1.02 0.97 0.93 131.0 129.5 151.0 120.0
0.83 0.84 0.90 0.88 182.5 142.0 156.0 131.0
0.66 0.77 0.65 0.76 149.5 = 156.5 152.0 148.0
08173 0.9 089  0.93° | 129.5 131.7 138.0% _ 130.2" |
0.15 0.15 0.13 0.18 23.8 16.8 18.3 17.3
Velocity (m/s) Hip Excursion (degrees)
Base 1 AFO Base 2 SMO Base 1 AFO Base 2 SMO
0.65 0.84 1.08 0.98 60.2 58.5 57.1 60.6
0.61 0.73 0.75 0.60 36.0 40.8 43.6 36.4
0.79 1.37 1.17 1.18 56.3 55.3 60.3 56.1
0.97 1.22 1.12 1.28 57.8 53.7 54.0 57.7
0.90 0.81 0.84 0.80 357 449 39.3 419
0.97 1.10 1.06 1.24 59.5 56.2 63.7 69.7
0.85 0.87 1.01 1.04 45.4 44.4 49.9 47.0
1.00 1.03 1.04 1.09 51.2 449 50.7 30.2
0.72 1.10 1.21 0.94 395 471 47.6 48.8
1.27 1.00 1.17 0.96 45.8 49.0 53.6 54.9
0.81 1.01 0.83 0.94 54.9 46.8 45.1 49.2
087 100 1.02% 100 49.3 49.2 51.3 50.2
0.18 0.19 0.15 -0.20 9.3 5.8 7.4 11.3
Knee Excursion (degrees) Ankle Excursion (degrees)
Base 1 AFO Base 2 SMO Base 1 AFO Base 2 SMO
66.1 48.0 67.2 63.1 35.0 139 28.1 19.7
229 33.3 26.2 19.9 20.5 12.0 21.4 21.1
70.6 87.4 69.6 63.8 31.3 1.7 25.3 20.9
63.4 64.3 §7.1 68.7 25.8 10.9 20.0 314
284 1282 32.5 26.9 24.0 124 29.4 35.1
62.3 44.0 61.0 72.7 38.9 12.7 30.4 31.6
49.1 43.5 51.5 48.8 22.1 6.6 23.7 20.6
50.5 43.1 43.3 54.5 27.0 7.7 28.3 35.1
51.0 61.3 58.8 71.3 23.6 141 26.0 22.0
53.6 55.7 57.2 62.0 231 10.1 21.3 20.8
62.0 47.8 56.8 60.5 15.8 19.3 16.6 21.4
52.7 50.6 52.8 55.6 261" 11.9M35 246 254"
156.1 16.3 13.6 17.4 6.6 3.4 4.4 6.4
[1] Base 1 vs AFO
Subject data averages and ensemble means and [2] Base 1vs Base 2
standard deviations for selected temporal-distance and {3] Base 1vs SMO
kinematic parameters. Key at right is for statistically significant [4] AFO vsBase 2
differences from a repeated measures ANOVA with p < 0.05. [5] AFO vs SMO
[6] Base 2 vs SMO




Subject
S1
82
S3
S4
85
S6
s7
S8
s9
S10
S11

Mean

Sid. Dev.

Subject
S1
S2
83
S4
85
86
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

Max Hip Extension Moment (Nmv/kg) b{ Max Knee Ext. Moment Peak 1 (Nm/kg)
Base 1 AFQO Base 2 SMO Base 1 AFQ Base 2 SMO
0.85 0.75 0.98 0.92 0.31 0.51 0.28 0.26
1.27 0.55 1.27 0.66 0.68 0.50 0.49 0.54
0.96 1.18 0.70 0.99 0.27 0.75 0.30 0.26
0.88 1.22 0.95 1.33 0.35 NA 0.15 NA
1.45 1.38 1.35 0.79 0.91 0.14 0.53 0.46
1.91 1.87 1.70 2.58 0.32 0.39 0.68 0.78
0.74 0.72 0.95 0.85 0.27 0.68 0.23 0.67
1.07 1.49 1.85 1.33 0.22 0.26 0.30 0.55
1.03 1.05 1.19 1.04 0.05 0.45 NA 0.18
1.04 2.10 1.34 1.32 0.73 0.36 0.62 0.14
0.64 1.18 0.56 0.86 0.32 0.40 0.40 0.22
1.07 1.22 1.17 1.15 0.40 0.44 0.40 0.41
0.36 0.47 0.39 0.53 0.26 0.18 0.18 0.22
| Max Knee Ext. Moment Peak 2 (Nmvkg) d| Max Ankle Pla. Moment Peak 1 (Nm/kg)
Base 1 AFO Base 2 SMO Base 1 AFO Base 2 SMO
0.10 0.38 0.19 0.28 0.78 0.44 0.71 0.75
0.48 0.38 0.41 0.62 0.44 0.78 0.47 0.77
0.29 0.38 0.39 0.31 0.23 0.45 0.39 0.57
0.22 0.33 0.27 0.46 0.48 0.09 0.56 0.29
0.34 0.05 0.42 0.53 0.91 0.86 0.68 0.73
0.27 0.70 0.63 0.26 0.59 1.01 0.69 1.05
0.28 0.22 0.42 0.40 0.91 0.94 1.12 1.49
0.09 0.15 0.15 0.50 1.12 1.29 1.09 1.35
0.13 0.35 0.27 0.22 1.08 0.80 1.29 0.57
0.42 0.25 0.23 0.14 1.12 0.85 0.81 0.80
0.24 0.18 0.24 0.34 0.98 1.08 0.89 0.91
0.26 0.31 0.33 0.37 Q.79 0.78 0.79 0.84
0.12 0.17 0.14 0.15 0.31 0.34 0.28 0.35
Max Ankle Pla. Moment Peak 2 (Nmv/kg) f Max Ankle Push-off Power Gen. (Wrkg)
Base 1 AFO Base 2 SMO Base 1 AFO Base 2 SMO
0.86 0.66 0.70 0.78 1.13 0.87 1.10 1.30
0.84 1.09 0.80 1.05 0.79 -1.01 0.94 0.88
0.71 0.82 0.80 0.88 1.50 1.84 2.73 1.84
0.97 0.99 0.97 0.93 1.59 1.30 1.39 2.07
1.02 1.10 0.97 0.90 1.60 0.55 1.06 1.25
0.91 1.17 0.94 1.12 1.39 1.34 2.00 2.15
0.65 1.22 0.82 0.87 1.07 0.71 1.22 1.21
0.78 0.91 0.85 0.77 1.21 0.99 1.49 1.86
0.92 0.90 0.69 0.99 0.97 1.28 1.39 1.52
0.70 1.35 1.01 1.01 1.95 0.73 2.06 0.98
0.98 0.98 1.00 1.07 1.66 1.01 1.18 2.96
0.85 1.02" 087" 094 1.35 1.05%%  1.50% 164
0.13 0.19 0.12 0.11 0.35 0.37 0.54 0.61

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.

[1] Base 1vs AFQ
[2) Base 1vs Base 2
[38] Base 1vs SMO
[4] AFO vs Base 2
[5] AFO vs SMO

[6] Base 2 vs SMO
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Figure 1. Ensemble averages for sagittal plane ankle
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Figure 2. Ensemble averages for sagittal plane ankle
moment based on 11 spastic diplegic children
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based on 11 spastic diplegic children
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Figure 4. Ensemble averages of sagittal
plane ankle moment for subject S8.
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THE INTEGRATION OF ORTHOTIC TREATMENT IN
AN OVERALL MANAGEMENT PROGRAMME

Jules Becher MD

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 of the aetiology lead to a treatment 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 Handicaps) offers a framework for a methodological
approach for intervention (Bennekom et al, 1995). Impairments are the consequences
of a disease on organ level. A special interest of the rehabilitation medicine 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 consequences of disabilities, for instance lack of social relations,
lack of work. The final aim in the rehabilitation treatment is to diminish or to prevent
handicap, by prevention of lessening disabilities and relevant impairments.

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

PRINCIPLES OF INTERVENTION IN CHILD REHABILITATION

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

Intervention is possible at three levels, the three Rs of intervention: the level of
Remediation, of Redefinition and Re-education. These levels are hierarchical.

Remediation

Remediation aims to change the conditions of the 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 year, 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 Clinical Trials are needed to evaluate the effects of orthotic treatment.
Physiotherapy only (according to the Bobath method) was not effective in regard to
improvement of skills (Palmer et al, 1988)

Redefinition

Redefinition concerns the process of changing the expectation of the 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 of handicap of the baby. When remediation
couldn’t be achieved, 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 of the child with the parents, for instance by showing CT or
MRI scans. Also, information had to be given about the short term natural course and
treatment possibilities. A delicate problem is to support parents with their feelings of
guilt about the handicap of the 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
ability 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 of the illness (a stable
condition, caused at birth; the child has no blame; therapy is required to improve
abilities, but does not cure).

Re-education

Re-education concerns adaptation of behaviour of the parents to the conditions of the
child. The main therapeutic goal in the first year is to support the parents in their
perceived problems to guide them to re-education. The feeling that you help them “to
do everything possible for the development of their child” makes that possible. After
one year, the developmental possibilities of the child are getting clear, so gradually
information over associated disabilities can be introduced. When the process of
redefinition of the 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 of the re-education
programme.

GOALS OF TREATMENT
Two goals of treatment 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 skills, but also to the fine and perceptual motor skills, social,
mental, emotional and communicational skills. There is too much to do in too little

193




time! Special risks in the education programme of a CP child are the lack of
experience in daily life, for instance, shopping with the parents, playing in a recreation
ground with other children), mental under-estimation (particularly in dyskinetic or
atactic children) and an unbalanced rehabilitation programme. In the first three years
of life, the development of motor abilities and development of communicational skills
have the priority. In the age of a toddler, social abilities and fine motor abilities had to
develop. 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.
TEAMWORK

Child rehabilitation is teamwork. A team needs a coordinator. Team members must
be familiar with each other’s skills. Discussing problems at the level of disabilities will
overcome the problems of differences in jargon. Goals of treatment should be set on
the level of abilities. The way of making decisions by the team must be clear.
Disagreement must be discussed in the team, never with the parents nor the child.
Although the orthotist isn’t mostly a member of the rehabilitation team, agreement
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 problem, 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. Working in a rehabilitation team, the observed
problem and the proposed orthosis should be discussed only with the members of the
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 support, 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 of the effect of the orthosis

- alternatives for treatment (for instance surgery, serial casting, the natural history).

The process of manufacturing the orthosis can start after permission of the parents
(and the child). In the Netherlands, the physiatrist and/or 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 of the 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 of plaster, 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 giving the finishing touch
to the orthosis, the parents are instructed at delivery on use, pulling on and off and
appointments are made about evaluation or replacement. The therapists must be
instructed in use and had to report about the effect. To enhance the participation, the
child can be asked to use self-made calendars for registration, the use and discomfort
of the orthosis.

CONCLUSION

Integration of orthotic treatment in the rehabilitation programme is a complicated
issue. This article did focus on the general conditions required for successful (orthotic)
intervention and has given attention to the process of prescription, fitting, delivery and
evaluation of an orthosis. The way of working presented seems self-evident.

However, 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 team, giving
attention to all aspects of development, has to be specialised in child rehabilitation.
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