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Figure 1. Procedure of Gait Initiation. The
subjects in standing position with attaching
markers on forceplate, and then initiated to

walk with the instructions of examiner.

Figure 2. Trajectory of Center of Pressure. The
trajectory of center of pressure during gait
initiation was measured by mediolateral
displacement(a+c) and anteroposterior

displacement(b+d).
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20519470 o)A}, T3 motor recoveryd AHXE7F Brunnstrom
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xzwe 7l B 173.086.4cmA oW w5 A= Ht 71.6+8.5kge] A

A Gt A 282+4.64 S tH(Table 1).

Table 1. General Characteristics of Patient and Control Group

Characteristics Patient group Control group
Sex (MF) 16 @ 4 20 10
Mean age (years) 58.3 28.2
Mean height (cm) 163.5 173.0
Mean weight (kg) 62.9 71.6
Location of lesion (left: right) 9:11 -




7+ £ X (speed)®= Z+Z} 0.24m/sec, 0.23m/sec® Tf

m/secoll H]3] FAgH R oA FAAaFH o] T (Table 2).

Table 2. Comparison of Temporospatial Data during Gait Initiation

Hemiplegic patient group starting with Control group
Data

affected side non-affected side
Cadence (steps/min)  74.50+9.24" 7450+7.31" 94.0+£8.87
Speed (m/sec) 0.24+0.11" 0.23+0.12" 0.89+0.34

Values are mean = S.D.

*p<(0.05 between hemiplegic patient group and control group
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Table 3. Comparison of Kinematic Data in Sagittal Plane during Gait

Initiation
Hemiplegic patient group starting
Kinematic data with Control group
affected side non-affected side
Pelvis
Mean anterior tilt angle () 9.86+5.50 12.95+5.02 10.44+5.01
Hip
ROM' (") 16.34+7.68™" 26.24+8.82" 42.40+4.18
9% GC” of maximal flexion (%) 31.29+5.68" 32.25+4.42° 43.62%5.67
Knee
ROM' (") 20.73+8.94"" 36.86%7.15 40.63+8.30
% GC’ of maximal flexion (%) 27.50+9.54 29.54+7.82 36.17+8.22
Ankle
ROM' (") 11.58+5.87"" 19.94+7.11 21.05+5.87
DF’ angle until TO* () 1.21+2.72"" 3.78+4.07 3.87+1.75
9% GC” of maximal DF’ until TO" (%) 6.80+7.16"" 12.76+6.53 12.05+5.96

1. ROM: Range Of Motion, 2. GC: Gait Cycle, 3. DF: Dorsiflexion,
TO: Toe-Off
*p<0.05 between hemiplegic patient group and control group

"p<0.05 between affected side and non-affected side
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Figure 4. Kinematic Data of Control Group. It shows kinematic data of pelvis, hip,
knee and ankle joint in sagittal plane during gait initiation. The vertical axis

indicates range of motion of joint, and horizontal axis indicates percent of gait

cycle.
Pabic Titt Toged] H Flesios Dager) krae Tlesive Dagron) Acwle Thisise e e
L} '|: v .
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Figure 5. Kinematic Data of Hemiplegic Patient Starting with Non-affected Side.
It shows kinematic data of pelvis, hip, knee and ankle joint in sagittal plane
during gait initiation. The vertical axis indicates range of motion of joint, and

horizontal axis indicates percent of gait cycle.

Pelvic Tilt (Degree) Hip Flexion [Degres) Knes FlenonDagres) Ankia Flazen (Cagree)

- 22

i

D b Can

E_a x 2%
/

N

Figure 6. Kinematic Data of Hemiplegic Patient Starting with Affected Side. It
shows kinematic data of pelvis, hip, knee and ankle joint in sagittal plane during
gait initiation. The vertical axis indicates range of motion of joint, and horizontal

axis indicates percent of gait cycle.
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Table 4. Comparison of Foot Pressure in Standing

Data Hemiplegic patient group Control group

Difference of total foot .
) 50.40+24.98 18.10£9.72
pressure (g/cm”)

Values are mean = S.D.

*p<0.05 between hemiplegic patient group and control group

Table 5. Comparison of Trajectory of COP' during Gait Initiation

Hemiplegic patient group starting with Control group

Data

affected side non-affected side
ML’ displacement (cm) 8.83+3.76" 18.18+4.47° 15.56+1.87
AP? displacement (cm) 2.07+1.65" 2.42+1.44° 5.21+1.26

Values are mean = S.D.
1. COP: Center Of Pressure 2. ML: Mediolateral 3. AP: Anteroposterior

*p<0.05 between hemiplegic patient group and control group
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Abstract

Characteristics of Gait Initiation in Hemiplegic patients

Yong Won Jang

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Seong Woong Kang)

Gait initiation i1s an important part of locomotion, and 1is the
transient state from standing at rest to the cyclic movement of
walking. So, systemic understanding of thses provides very critical
diagnostic value for the studies on pathologic gait and plays an
important role in the manufacturing, fit and evaluation of prosthetic
devices.

Symmetrical gait initiation signifies that there should be no
significant differences in the kinematic and Kkinetic parameters
regardless of starting limb. However, hemiplegic patients caused by
stroke exhibits asymmetrical form in the movements of sitting,
standing, and walking postures, etc. In particular, gait initiation in
gait training becomes more emphasized because the hemiplegic
patients have an increased risk of fall during this task.

Accordingly, the present study is designed to objectively evaluate
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the characteristics of the gait initiation in hemiplegic patients
through the force plate and 3-dimensional motion analyzer, and to
provide more useful information to gait training.

Twenty stroke patients with unilateral brain lesion such as
hemorrhage or infarction, able to walk without any assistive
devices were recruited as a patient group and a control group
consisted of twenty healthy adult men.

The subjects in standing position with attaching markers on force
plate, and then initiated to walk with the instructions of an
examiner and temporospatial, kinematic parameters and trajectory

of the center of pressure were measured during this procedure.

The results were as follows;

1. The average cadence and speed during the gait initiation
starting with affected and non-affected limbs of the hemiplegic
patient were statistically significantly reduced in comparisons with
the control group.

2. The sagittal range of motion of hip, knee and ankle joints and
ankle dorsiflexion starting with affected limb was significantly
decrease compared as starting with non-affected limb and control
group. The time when the maximal flexion angle of hip, knee and
ankle joints was occurred starting with affected limb was
significantly earlier than when that of occurred starting with
control group.

3. The difference between both foot pressures in the standing
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position prior to the gait initiation was significantly increased in
the hemiplegic patient group than the control group.

4. The mediolateral displacement of center of pressure during
starting with affected limb was significantly increased compared as

starting with non-affected limb.

As the results above, the gait initiation of the hemiplegic patients
showed different features from the healthy people in the kinematic
and temporospatial aspects, and accordingly the present study can
be used as one of the guides in gait training for the hemiplegic

patients hereafter.

Key Words : Hemiplegia, Gait initiation, Gait Training.
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