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Prediction of compensatory movements involving the hip joint in transfemoral amputees
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Abstract: Transfemoral amputees (TFAs) with the prosthetic knee joint perform excessive hip abduction of the prosthetic
limb to achieve adequate foot clearance. However, the compensatory movements may induce chronic joint and lower back
pain as a secondary disorders. Therefore, the purpose of this study is to identify the individual characteristics correlated
with the compensatory movements of hip joint in TFAs. Eight TFAs were asked to perform overground sprinting in
maximal effort. Hip joint angle were calculated from kinematic data in pelvis and lower limbs. The total amount of
internal-external rotation of the hip joint angle in intact limbs was significantly greater than in prosthetic limbs. Stepwise
multiple regression model extension-flexion of the hip angle can be predicted from body height. Adduction-abduction of
hip joint angle can be predicted from duration of running-specific prostheses (RSP) usage. These results suggest that
long-term use of RSP might reduce compensatory movements.
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Table 1. Subject characteristics.
S Sex Age Height Mass BMI unequal length ~ Amputation Time since RSP duration Exercise 100-m Personal
ubjects . 0
oE) o) (@) (ks) (g g () SO TP o) frequency record (s)
1 M 40 167.0 571 2047 0.10 Left 4 09 liw 19.67
2 M 52 170.0 66.6 23.04 0.12 Left 29 32 6w 16.78
3 F 38 1485 439 19.91 0.08 Right 15 25 4w 17.41
4 M 21 167.0 56.4 2022 0.11 Left 18 12 0.3fw 16.81
5 M 43 168.0 67.7 23.99 0.08 Left 16 3 45w 1573
6 F 19 1480 433 19.77 0.11 Right 75 05 Shw 20.66
7 F 32 156.0 474 19.48 0.11 Right 635 2 Shw 18.16
8 F 18 156.0 583 2396 0.07 Right 35 1 Shw 17.60
Mean 329 160.1 55.1 214 0.1 124 12 17.85

sD 12.5 9.0 9.5 2.0
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Figure 1. Typical example of hip joint angle graph recorded from one subject
for intact limb (blue line) and prosthetic limb (Red line).

Ext./Flex.. Add./Abd., and I.R./E.R. represent Extension/Flexion,
Adducion/Abducion, Internal Rotation/External Rotation.
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Figure 2. The total amount of displacement of the hip joint angle.
Ext./Flex., Add./Abd., and L.R./E.R. represent Extension/Flexion, Adducion/Abducion,
Internal Rotation/External Rotation.
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Table 2. Result of stepwise mutiple linear regression for total
mount of displacement of the hip joint angle.

Variables R rR: Adjusted rR: P Angle variation =
Angl ati
glevanation 4 go3 0.798 08 0.003 358797 +-1.659%Height
(Ext. - Flex )
Angle variation . . -
0.864 0.746 0.7 0.006 45892 + -6.766*RSP-duration
(Add. - Abd)
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