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Simulation analysis on hemiplegic walking affected by neutral hip joint position

in external/internal rotation and adduction/abduction
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Fig. 1

(a) skeleton only

(b) skeleton with muscles

Three-dimensional musculo-skeletal model
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Examples of passive joint moment for ankle and hip.
For plantar/dorsal flexion of right ankle (a) and left ankle (b),
for external/internal rotational moment (c) and abductive
/adductive of left (hemiplegic) hip in case that neutral position
is set to be 30° external rotation and 15° abduction.
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Fig. 3  Stick pictures of lower limbs in swing phase on transverse plane.
Black dots: center of hip joints Blue lines: left and right thighs Magenta lines: left shank Light green lines: right shank.
Hip neutral positions(External rotation - Abduction[deg]): (2)20-10, (b)5-10, (c)25-5, (d)5-0 and (e)30-15.
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Fig. 4 Samples of stick pictures of hemiplegic lower limbs in swing phase on transverse plane
Hip neutral position is 5° external rotation and 0° abduction(a) and 30° external rotation and 15° abduction(b).

Red circles: left hip joint
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Dots and lines are as shown in figure 3.
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Fig. 5 Circumductive distance of hemiplegic knee(a) & ankle(b)

in case that hip neutral angle is 5° ext. rotation and 0° abduction
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Fig. 6 Circumductive distance of hemiplegic knee(a) & ankle(b)

in case that hip neutral angle is 30° ext. rotation and 15° abduction
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Table 1 Circumduction direction of knee

Hip neutral External rotation angle [deg]
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M: medial circumduction, L: lateral circumduction, N: no circumduction

Table 2 Circumduction direction of ankle

Hip neutral External rotation angle [deg]
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M: medial circumduction, L: lateral circumduction, N: no circumduction
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