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Sensitivity

Natural frequency

Fx 0p 980N 1300 Hz
Fy 380 .~ 980N 391 Hz
Fz 30p .~ 980N 1300 Hz




Number| Age | Diagnosis Operation Post operation
1 46 Medial meniscus tear Scopic partial menisectomy 1 week
2 21 Chondromalacia patellae Scopic lateral release | week
3 23 Anterior cruciate ligament rupture Reconstruction of ligament | month
4 36 Anterior cruciate ligament rupture Reconstruction of ligament 1 month
3 22 | Chondromalacia patellae Scopic lateral release 1 week
6 32 Medial meniscus tear Scopic partial menisectomy 1 week
7 25 Medial meniscus tear Scopic partial menisectomy 1 week
8 67 Patellae tendon old rupture Reconstruction of ligament 1 month
9 29 Fracture of femoral shaft Open reduction and internal fixation 2 weeks

10 26 Fracture of femoral shaft Open reduction and internal fixation 2 weeks

phase Braced leg Non-braced leg
h Heel-strike Flat-foot Heel-off Stance Stance
Normal gait 0.08+0.03 0.35+0.04 0.18+0.04 0.61+0.03 -'rT 0.60x0.03 l:|
4
Braced gait 0.10£0.03 0.32+0.05 0.20£0.05 0.62+0.03 -L 0.60+0.03
Locked gait 0.10+£0.04 0.30+0.09 0.17+0.06 0.57+0.03 0.62+0.03
Controlled gait 0.10+0.03 0.31+0.03 0.20+0.06 0.61+0.04 0.64+0.04 <
n = 10 (Mean+SD)
ac: p<0.05 b: p<0.0]
Wilcoxon signed-rank test
Normal gait Braced gait Locked gait Controlled gait
Non-braced leg >
Stance l I
Braced leg 0.98+0.04 0.98+0.04 1.08+0.05 1.03+0.04
Stance
n =10 (MeanxSD) *p<0.05

Wilcoxon signed-rank test
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g;ﬁ"*ﬂﬁ.d\es Vastus medialis Rectus temoris Biceps femoris Tibialis anterior Gastrocnemius
Normal gait 473£170 77| 280:203 %] | 1245:3.10 11.45:118 % | 19.8325.9]
Braced gait 7.28+0.85 - S88:0.65 1| | 16.3822.04 14.05:1.47 | | 19.8328.59
Locked gait 7.46£2.09 5.30£0.33 15.90+2.92 17.30£3.83 — 18.83+6.44
Controlled gait 5.53+£1.03 4.65+0.99 14.05+4.13 9.65+2.51 18.68+5.84
n = 10 (Mean+SD)
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Fig. 9. Normalised ground reaction force of a patient (Case 7: 25y, M, meniscus tear).

not be applied te orthoses.

In the orthotic field, the authors developed a
knee-ankle-foot orthosis with a knee unit that
allows control of joint movements using a
computer (I0). To evaluate the effects of the use
of his IO on gait, gait analysis was performed
measuring the muscle activity of the lower limb
and the ground reaction force.

On the left side (braced side), the stance phase
was shorter in locked gait than in normal gait.
The ratio of the stance phase on the right side
(non-braced side) to that on the left side was the
highest in locked gait. Gait analysis showed that
controlled gait is closer than locked gait to
normal gait. However, on the right side, the
stance phase was longer in controlled gait than
in normal gait. This may be due to the weight of
the 10.

In locked gait, since the knee cannot be flexed,
the lower limb is abducted, resulting in
circumduction gait. Therefore, from the heel-off
phase to the swing phase, the ankle is
dorsiflexed. Dynamic EMG showed abnormal
discharge in Ta only in locked gait. In controlled
gait, the activities of Vm and Rf were decreased
in the heel-strike phase compared with normal
gait. These decreases may be due to adequate
knee fixation using the 10.

In locked gait, the lower limb swings
downward from the lateral to the medial side, and
the knee that absorbs the impact at the time of the
heel-contact is fixed. Therefore, an acute large
braking force acts on the ground at the time of
heel-contact. Each component of the ground
reaction force showed spikes suggesting strong
impact only in locked gait. Controlled gait did not
show the abnormalities observed in locked gait.

Recently, rehabilitation for various diseases
such as cerebral palsy has been actively initiated
in an early stage. However, since the physical
function markedly changes in patients during
carly therapy, changes in their pathological
condition cannot be promptly coped with using
the present orthoses. The authors designed an
Intelligent Orthosis with a joint unit that controls
movements of the knee joint for the purpose of
adjusting to the degree of functional impairment
and changes in pathological conditions.

In the IO, the driver of the servomotor, the
circuit substrate of the rotary encoder, and the
microcomputer are placed outside. The output
capacity of the servomotor was 60 Watt.
Improvement in the material of the IO, the
performance of the brake, and the output
capacity can reduce the weight of the 10 to make
it portable.
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