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Effects of leg length discrepancy on gait: An experimental study
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Abstract ; Objective To simulate leg length discrepancy by unilateral increase in lower limb of normal person, an-
alyze gait features in the case of leg length discrepancy and its effect on walking gait, so as to provide theoretical
proofs for chronical musculoskeletal diseases in lower limb amputees due to leg length discrepency. Methods
Leg length discrepancy was simulated by subjects wearing shoes to increase the unilateral height of one leg. The
time-space parameters, ground reaction forces and joint angles of the subjects during normal walking gait and leg
length discrepancy gait were obtained via the 3D motion capture system and the reaction force platform to make
comparative analysis. Results Significant differences were found between leg length discrepancy gait and normal
gait in terms of step length, stride time and single supporting period. In the case of leg length discrepancy gait,
the ground reaction force of both feet significantly increased at heel-strike phase compared with normal gait, and
obvious changes were observed in angles of hip, knee and ankle joints. Conclusions Leg length discrepancy is
an important cause leading to gait abnormalities, and maybe a cause of leg joint diseases for trans-tibial ampu-
tees wearing prosthesis.

Key words: Leg length discrepany; Gait analysis; Lower limb amputee; Prothesis; Motion analysis

WAS B #A:2016-11-04; {&E AHI:2016-11-25
ESTE  FHE BT & 55 (2016 YFB1101101, 2016 YFB1101105) ,
BEMEE B, 0%, 54 50, E-mail ; yubofan@ buaa. edu. cn,,



EREMNE $31% F6H 20165128
502 Journal of Medical Biomechanics, Vol. 31 No. 6, Dec. 2016

TFRAERIGACT K A —2, & —Fp i I
ARG , 23 J S M PE RS REE . Sk T I
ANERSHEREE T 5T R ES R MEE
™ S0 , %o L3 R SR P TP T R 45 5 Ik itk AT
BT X R BB S A DB T AR 4
K, REJE R T N BB B R 2 il B AN TS B
BRARIEFE R . XA SR FRE S FECT
IR 2 = A R B e o RS R R
R XA RZ I, AT Bl T i R X L 0 1) & T
UINIEE IR Y 28 iy s R W Y N G
T A IEATHE AR IR 3 4R i
TEHCE AR TG T

HHT T A 55 K B 1 0 52 ) 3% A — BU4S
W BT A RTBER | A UL P 2 4 Rl
KRR BE BE Y I BEAT T WS, Betsch 2590
W T IEREEK T 20 mm 45 S B e S50 24 b
BEMCAS . Raczkowski 251 (A 33 2 VA 4
RO AR . Gong 255 AN, B 4nmJE K BY
FIRE D REME T BN o WFoE & B, 3 ok 38 ik
JIG 5 B 5 VA R B 0 28 T A A K i N A
P Morgenroth 261 1518 T 8 8 T BA 45 K
X 1 BT PR A P 2 B SRR R s ), (R A 1
WA B XS, B, AT E B W AT
IR B 2 o AT A S Y. Hod, Lloyd
U BURIEAT T T IR 2 9 Y b T B2 g
A FR A AT, H R A e BTN K.
Kakushima %" @ S5 FH T A g 7R 48 KR (R R
AT S AR A f . Resende %2V HEAT T AH
BN AT, ST DG el E

AR SR B E # AR BN 3G BT B A
X AN RR AT TP BB S R B s 2
B T S ST B TG . SRS SRR
THRAEREESS B SEELK K EF$S
ML HEWFEREES ., TEASRKESTA A
R FEL R i 0I5 T ) b T R 1 ¥ R T IR A A,
5 BRI M S IR W A AR B R TR

1 X&RIFTE

L1 Sk
O FHEKIEH T B 2 L AFIR (30 £4) 2, B
(173 £8) em, (T (66 +8) kg, B A5 b4 A

(BMI)19 ~25 WUREEK , BAATME A RER 2
TP SRR 280 S, 1A PN TS AR AR
HYro L, A E . A 2 E B A
N R A RIS R RS B 5 o s A 2R A
SO . FEBAR AR Z W, A AR 1 i 2
TBWRIFHAT T 452,
1.2 LWA¥E

ME 1 FR, ZiRAEFEEHRE N 3 em KES
s shiE Gl Rk, L, P o 7R T R
FRA T B g — T E A, A K
A

Bl ZRERCAMUERTEKS
Fig.1 Marker location on the volunteer body and simulated

experiment circumstance
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between normal walking gait and leg length discrepancy gait
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Fig.3 Comparison of the angles in hip, knee and ankle joints between normal walking gait and leg length discrepancy gait (a) Hip joints,

(b) Knee joints, (c) Ankel joints
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