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Influence on amputee gait by the ankle joint alignment

YH Kim, GT Yang, SH Lim, YH Chang and MS Mun
Korea Orthopedics and Rehabilitation Engineering Center

ABSTRACT

Socket pressure distributions with gait
analyses of a transfemoral and a transtibial
prostheses were measured in order to assess an
optimal socket fitting and function. Ankle
joint was aligned by the neutral and the
dorsi/plantar flexed positions. Compared to
dorsi and plantar flexed positions of ankle
joint, cadence and walking speed increased with
the neutral ankle joint alignment., Other gait
parameters were close to the normative data
with the neutral ankle joint alignment,

For the transfemoral amputee, dorsiflexed
alignment of the joint created high
pressure on the lateral aspect of the socket, on
the other hand, plantarflexed alignment resulted
in increased pressure on the medial aspect of
the socket. For the transtibial amputee,
dorsiflexed alignment of the ankle resulted in
high pressure on the antero-lateral aspect of
the socket during mid-stance, but plantarflexion
of the ankle joint showed slight
pressure at the same location in the socket.

The present study clearly demonstrated that
malalignment of a prosthesis
localized increasing pressure within the socket.
Proper alignment of the prosthesis is required
in order to acquire an appropriate socket-limb
interface as well as the proper gait,
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Table 1. Gait parameters by the ankle joint
alignment (Transfemoral)

Dorsi Neutral Plantar

(100%) (103%) (106"

left | right | left | right| left |right

cadence(steps/min) 9% 97 {100 { 100 | 97 98
speed(m/s) 107 | 1.06 | 118 | 1.17 | 1.14 | 1.13
stride length (m) 133 | 132 11401138 | 141 | 137
step time (s) 0.57 | 066 | 057 | 0.61 | 047 | 046
single limb support(%) | 42.94 | 35.81 }36.02 | 32.77| 39.98 | 35.97
double limb support(%6)} 21.49 | 20.96 [31.4330.94 | 25.42 | 24.62
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Table 2. Socket pressure distribution during
free walking (Transfemoral)
tie]: kPa
IC FF MS PO TO
583/ | 60.7/ | 61.7/ |107.3/] 64.8/
14 1.2 1.6 2.5 1.6
103.6/ | 64.7/
1.3

Dorsi (100°)

0y| 57.7/ | 64.2/
Neutral (103°) 0 | 18 06

62.2/ | 67.9/ | 846/ | 1224/ | 70.5/
19 25 7.1 23 18

56.7/ | 782/ | 100.5/|104.3/ | 62.9/
14 | 111 17 3.1 0.8

70.1/ | 91.3/
6.6 5.7

82.6/ |100.1/| 117.6/
127 | 39 29

70.8/ | 685/ | 71.9/
1.8 2.7 12

Anterior 733/
35

Plantar (106°)
Dorsi (100)

Lateral 588/

19
70.0/
59

Neutral (103°) 51;.8/
62.8/
1.3

97.0/
0.6

Plantar (106°)

Dorsi (100°)

Neutral (103%) 5%/
60.8/
13

65.5/ 67.5/
2.1 06

Posterior 65.6/ | 66.2/

15 2.2

72.3/
2.2

59.3/ | 60.2/ | 62.1/ | 615/
3.1 3.5 1.0 6.8

585/ | 689/ | 58.9/ | 63.9/
30 24 24 3.3

64.7/ | 629/
17 038

o 68.3/ 65.0/1| 64.3/
Plantar (106) 51 21| 30

H 0 57.6/
Dorsi (100°) e

Medial
U INeutral (103%) 573

69.3/ | 71.8/
2.7 15

Plantar (106°)

709/ | 73.7/ | 659/
11 13 19
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Figure 1. Maximum pressure plots on anterior,
lateral, posterior and medial aspects of the

stump when the ankle joint was neutrally aligned
(Transfemoral )
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Table 3. Gait parameters by the ankle joint
alignment (Transtibial)

Dorsi Neutral Plantar
(90%) (94°) (97°)
left | right | left |right| left |right
cadence(steps/min) 100 102 | 100 | 100 | 100 { 100
speed{m/s) 114 | 112 | 119 | 1.18 | 1.15 | 1.13
stride length (m) 135 | 131 {141 | 141} 136 | 1.34
step time (s) 058 | 059 | 059 | 060 | 059 | 0.59
single limb support(%) | 33.80 | 36.30 {33.12{34.03 | 31.69 |32.39
double limb support(%8)| 30.28 | 29.52 |32.73 [32.98 | 35.91 | 3591
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Table 4. Socket pressure distribution during
free walking (Transtibial)

re]: kPa

IC FF MS PO | TO

o 20‘8/ 808/ | 1178/ | 689/ | 367/

Dorsi(90") 286 | 297 | 69 | 133

s o | 27 |57 |57 [ 9 57

e | B8 | 7 | 48|58

oo | 1947 1350/ 11313/ | 870/ | 434/

Dorsit90" | 34 191 | 179 41 | 197

e A A

1250/ | 663/ | 816/ | 7.7/ | 307/

Plantar®79 | "13 { 212 | 33 88 | 131

Dorsi(90°) 25‘5/ 5%%/ 7%3/ 7%.'8/ 43.'8/

e EAR A A A

Plantar(97) 21.2/ 63.%/ 721.0/ 7%)/ 45:2/

. 18 2/ 597/ | 555/ | 642/ | 326/

Dorsi(80" | 94 | 186 | 26 09 | 52

s [won | 837|548 |4 [ %75

o] 26/ | 39/ | 520/ | 483/ | 395/

Plantar(977 | 277 113 | 30 10 88
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Figure 2. Maximum pressure plots on anterior,
lateral, posterior and medial aspects of the
stump when the ankle joint was neutrally aligned

(Transtibial)
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