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The Relationship between Weight-Bearing and Stiff-Knee Gait in Hemiplegic Patients

Deog Young Kim, M.D., Chang Il Park, M.D., Yong Won Jang, M.D., So Young Ahn, M.D., Sang-il Na, M.D. and Young

Sun Park, M.D.

Department of Rehabilitation Medicine and Research Institute of Rehabilitation Medicine, Yonsei University College of Medicine

Objective: To determine whether insufficient weight-
bearing on the hemiparetic side has a correlation with the
degree of stiff-knee gait in hemiplegic patients.

Method: Fifty hemiplegic patients were included. In all
patients, 3-dimensonal gait analysis and static and dynamic
foot pressure measurements were taken. The degree of
stiff-knee gait was evaluated using the peak knee flexion
angle and the knee flexion slope at toe-off in hemiplegic
limb. The degree of weight-bearing was evaluated using the
percentage of hemiplegic foot pressure and pressure-time
integration on the non-hemiplegic side.
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Results: The static and dynamic mean pressure ratios and
pressure-time integration ratio were statistically correlated
with peak knee flexion angle and knee flexion slope (p<
0.01).

Conclusion: As a result, insufficient weight-bearing had a
correlation with the degree of stiff-knee gait in hemiplegic
patients. Insufficient weight-bearing should be further inves-
tigated to determine whether it is one of the characteristic
findings of stiff-knee gait, or another cause of stiff-knee gait.
(J Korean Acad Rehab Med 2004; 28: 20-25)
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Fig. 1. Static mean pressure ratio measurement. Static mean pressure of both sides was measured by F-scan system, and static mean pressure
ratio was calculated by the percentage of hemiplegic side on non-hemiplegic side.

2) A

1) 28 2AM: 339 BPE 4719 Vicon 370 Motion
Analysis System (Oxford Metrics Ltd., UK)< ©]-83to &5
FAH ARE T8t A3 TE Vicon 370 Motion
Analysis System= 6719 29X Flue}r} FFE AR &
s A8t 7t #HH] LI BHE & T e
AR B AFNME WA HAAD Jteetel A By 5
AE 2AE ZFo]7] 98] AH A (calibration)S A3 T
3 Vicon protocolell we} 718 A=A AejolA @ SV B
gk v} o] 137] 9] FAAE FASL AES AR e
el A B3-S st on, BaEA Al Mo 94 8m Z
ol9] REE | ZA st A2 BHAs F =T
B HAT satE o) RS AEate]

A
ol
~
>,
e
e

VCM softwares ©]-&3to] #3901, o] H-E {217]
Aol =9 Hu &34 I Z} % (peak knee flexion angle)
2 $=9] Wrtet £ 7 (toe-off) A £BE FF 7127
(knee flexion slope)E &743}¢], o] & wxtie] Hao] H=
£ Uehlle AR ok &5 drte S-17] A9 &
vd F23 Vlevle RYFE ke £ 2% A3
4% Fo) DA 22 A gho] o2k A9 S8
49 shel o,

2 SN EM: ZA G 47121 F-scan system (Tekscan
Inc., USA)Z ©] &3t &3 spA R AFTHe =5 4
2 ZA% B4 2 4 AL BA4S B8t 37t stk

A P E 71 AAE 823 FAIF BElCAM B FA

il

o B4E 53t JA AT H3 (static weight-bearing ratio)
& Ao, ol 4 5 I FA S 7
T 859 A3 dig HEEE FYIATHFg 1). S

Non-affected side (Lt) Affected side (Rt)

. 1a1E J
2 4 [ a 10|
Time. Szcands
Chject Pressure vs, Time
200
1.M.E
3, 130
K 100
50
F 4 1 a 10]
Time. Sgcands

Fig. 2. Dynamic mean pressure ratio and pressure-time integration
ratio measurement. Dynamic mean pressure and pressure-time
integration of both sides were measured by F-scan system, then
dynamic mean pressure ratio and pressure-time integration were
calculated by the percentage of hemiplegic side on non-hemiplegic
side.
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Table 1. Correlation between the Degree of Weight-Bearing and
the Degree of Stiff-Knee Gait in Hemiplegic Limb

Peak knee Knee flexion
flexion angle slope
Static weight-bearing ratio 0.384* 0.433*
Dynamic weight-bearing ratio 0.328* 0.426*
Pressure-time integration ratio 0.566* 0.654*

Values are correlation coefficient.
*p<0.01
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Fig. 3. Correlation between degree of weight-bearing and peak knee flexion (A, C, E) and knee flexion slope (B, D, F). 1. GC: Gait
cycle.
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