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Figure 1. The ACSIVE: A Walking Assist Orthosis
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Table 1. The range of motion of the lower limbs and the Ely test

Hip flexion (degrees)

Thomas test (degrees)

Hip abduction (degrees)

Frog leg position (degrees)

Hip internal rotation (degrees)
Hip external rotation (degrees)
Knee extension (degrees)
Knee flexion (degrees)

Ankle dorsiflexion in knee flexion (degrees)

Ankle dorsiflexion in knee extension (degrees)

Ankle plantar flexion (degrees)
Leg internal rotation (degrees)
Leg external rotation (degrees)
Dynamic popliteal angle (degrees)
Static popliteal angle (degrees)
Ely test

Right Left
110 110
0 0
25 30
45 40
15 15
45 45
3 3
150 150
10 7
6 6
50 50
6 12
10 8
78 73
70 63
+ -

These findings were assessed and recorded by a trained pediatric orthopedic surgeon.
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Figure 2. Measurements were performed using a Plug-In Gait model marker set.

Table 2. Gait parameters

Before ACSIVE training After ACSIVE training
Gait speed (m/s) 1.1 1.4
Step length (cm) 51.8 64.5
Cadence (step/min) 132.6 130.2

In this case study, training with ACSIVE increased gait speed and step length, while

cadence decreased.
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Table 3. Gait kinematics, kinetics, angular velocity, and power

Maximum pelvis tilt angle of stance
phase (degrees)

Maximum hip extension angle of stance
phase (degrees)

Maximum knee flexion angle of swing
phase (degrees)

Maximum ankle plantar flexion angle of
pre-swing (degrees)

Hip joint peak flexion moment of pre-
swing (Nm/kg)

Knee joint peak extension moment of
pre-swing (Nm/kg)

Ankle joint peak plantar flexion
moment of pre-swing (Nm/kg)

Hip joint peak flexion angular velocity
of pre-swing (degrees/s)

Knee joint peak flexion angular velocity
of pre-swing (degrees/s)

Ankle joint peak plantar flexion angular
velocity of pre-swing (degrees/s)

Hip joint peak generation power of pre-
swing (W/kg)

Knee joint peak absorption power of
pre-swing (W/kg)

Ankle joint peak generation power of
pre-swing (W/kg)

Before ACSIVE training After ACSIVE training
21.7 17.8
0.7 10.5
41.5 45.6
-1.9 -1.1
-0.6 -1.0
0.3 0.3
1.1 1.3
15.2 6.29
165.0 218.0
-15.6 -39.4
1.3 1.2
-0.9 -0.9
2.0 2.5

In this case study, ACSIVE training resulted in an increase of maximum hip extension and knee

flexion of pre-swing, hip flexion moment, ankle plantar flexion moment, knee and ankle joint peak

angular velocity, and ankle joint peak generation power, and a decrease in the maximum pelvis tilt.
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Table 4. Physical function tests

Before ACSIVE training After ACSIVE training
5-chair stand test (s) 9.1 48
Timed Up & Go test (s) 10.4 7.2

Open access

2-minute walk test (min) 100.0 119.8

In this case study, ACSIVE training resulted in time decreases in the 5-chair stand test

and the Timed Up & Go test, and an increase in the 2-minute walk test time.
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ABSTRACT

This study aimed to investigate the effect of ambulatory-training using the orthotic device ACSIVE on a 16-year-old boy with
level Il cerebral palsy. Ambulatory-training utilizing ACSIVE was performed 5 days/week for 60 minutes/day for 6 months. Gait
measurements were recorded using a 3D motion analysis system. Physical functions were measured using the 5-chair stand,
the Timed Up & Go, and the 2-minute walk tests. The patient’s step length, gait speed, hip joint maximum extension angle in
the stance phase, and peak generation power of the ankle joint in the pre-swing increased after practice walking. All three
physical functions tests also improved. These results suggest that ambulatory exercises using ACSIVE for 6 months can be
effective in improving the gait and physical functions of children with cerebral palsy.

Key words: cerebral palsy, gait analysis, walking assist
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