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Biomechanical Effect on Knee Adduction Moment by Lateral Wedge Insole in
Transfemoral Amputee
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The prevalence of knee osteoarthritis was higher people with lower limb amputation. This was
identified that transfemoral amputees have a greater external knee adduction moment than able-
bodied subjects by biomechanical studies. Therefore, they need rehabilitative intervention for
prevention and reduction of knee osteoarthritis. The purpose of this study was to determine the
effect of lateral wedge insole used in the treatment of knee osteoarthritis. This study was
participated in fourteen unilateral transfemoral amputees and we were analyzed the difference
gait variables between without lateral wedge insole and with 5° and 10° lateral wedge insole
during gait. Our results showed that step length ratio was more symmetrical and, hip adduction
and ankle inversion angle were more close to normal value, and knee adduction moment was
decreased as the wedge angle increases. We proposed that these data would be utilized
conservative treatment of knee osteoarthritis in lower limb amputees.
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Table 1 General characteristics of subjects

TFA® (n=14)  Normal®(n=20)
Age (yrs) 40.30+5.85 36.95+8.13
Height (m) 1.72+0.05 1.73+£0.05
Weight (kg) 70.22+6.84  70.12+6.87
BMI (kg/m?) 23.71£1.69  23.46+1.52
Stump length (cm) 22.28+2.69
Prosthesis use (yrs) 13.90+7.39

*Trans-Femoral Amputee, ®Normal control
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Fig. 1 Replacement of Helen-Hayes marker sets and the
application of lateral wedge insole into the shoes



ror

FSYUSEs|X| M 29F 25 pp. 239-244

February 2012 / 241

o] YA ES Al
W, Z}Z} 3.175mm, 6.35mm 772 Z&}o

Q
[€)
E 74 (Ottobock, Germany)Z #x}2] 75 wboj] gk
_‘7_
]

2 10°

ol
ol

2
o

of Ave F AEIALE AFe Aol o

JEFS WA F8te] 1) SAANES A 83}
A ¢k ZdHl(no insole), 2) 57 SAANES A&
3k El(Sinsole), 3) 107 S AAAEE A &3 4

H(10°insole) @] 3 7} 24L& a9l 2 AA sk

1
23
o
2,
o
o

>

>
=
il
o,
N
N

wel HEe g4 A Y

7] 9ld o] Ae

selected walking speed)= 2 A3} 2, v Aga o

v Wel wele] A4S Abee] 5 3 o4 4
b: o

2.3 HolH 24 W SAXZ LYY
Z4¥  tlo]E=  Orthotrak  Software(Motion
Analysis Corp., Santa Rosa, USA)E A}-&3}o] #43}

.88 U ER

31 N3 Ha
3.1.1 B8 &5 (Walking speed)

Al A4 A= Table 2 9F 2o A 2
I HEHE GRS no insole A ElN A HAFH(1.08
vs 12lm/s) BT BaEwr =g, g EddxT
Y insole A-&ol mME RYPEHE] fFoJgt Aol
Ak =3 10° insole oA & 23|17 no insole ©]

° insole Bt} &£%7} 2F 7AdIg o, o=
EAARNE 4xrt THETE FEUIEYE
1= ARy, AAZ Bl dojM=
il frete] AybzQl Wes&e AstE )
<+ Aoz Holw, HAAl EFAX|1&E A&l
o] olg1gt HE& Folgtojof & Zojr}.?
3.1.2 289 O HH(gait symmetry)

AT A gEAdAT I Gdre fo s
ZFol & K 3 2™ (p<0.001), no insole BT} 5° insole
2 10° insole A El ol A

om, tEEGRT G G I

X ¥t 74 (independent t test)S AF-&3}5 o,
insole Z}Z;
ZFo] vlalE -5 EE t 74 (paired t test)= A
p<0.05 2 A3kt

AW no insole I 5° , 10°

Aot A FelrEe

=
O
-

Fysgon, 94 4wt FHEES

o] 1 o
SRR
Sk

Al &

) A F(ischial socket)e] FHHAe =
£
-

230t (Table 2) Lut
oA &9 AoVt 1] A
Au], o2 Q3] FalA AHZo

UERWAL " o=

H
& AgeA Hal olz s vt

o 48 ny AP W
s AF
ok

Z7hen

3 Awel Aol oleld
SEEREEE

ARk Rl mago] v /dol
4

o=

H el B

Table 2 Differences in spatio-temporal, kinematic and kinetic parameter with and without lateral wedge insole

No insole 5 insole 10 insole Normal t-value

(1) 2) 3) ) M- OB (G-
Walking speed (m/sec) 1.08+0.14 1.09£0.12  1.03+0.08  1.21+0.10  -0.384  1.48l 232757
Step length ratio 1.25+0.09 1.23£0.06  1.18£0.07  1.00£0.04  0.921 3.048  11.690™
Hip adduction angle (TS, ° ) 0.36+2.22 0.07+2.21 1.11+1.78  5.87+£1.67  0.617 -1.431 -8.281™"
Knee varus angle (TS, ° ) 4.20+2.24 3.91£2.38  3.36+2.77  5.39+£3.08 1.016 2.192°  -1.238
Ankle inversion angle (MS, ° ) 13.46£3.35  10.08:1.95 8.29+1.96  -4.76+2.82 5097 6321"  17.168"
Hip adduction moment (TS, Nm/kg) 0.72+0.08 0.66+0.12  0.66+0.07  0.65+0.10  3.090"  3.866~  2.871"
Knee adduction moment (TS, Nm/kg) ~ 0.41+0.09 0.36+0.07  0.32+0.04  0.34+0.08 4933 4572 3.183"
Ankle inversion moment (MSNm/kg) ~ -0.06£0.06  -0.07+0.09  -0.08+0.10  -0.08+0.04  0.542 0.596 1.323

*p<0.05, **p<0.01, ***p<0.001; TS, Terminal stance; MS, Mid Stance
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Fig. 2 Variation of ankle inversion angle according to the
three insole conditions
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Fig. 3 Variation of knee adduction moment according to
the three insole conditions
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