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Gait Analysis of Anterior Cruciate Ligament Injury

Young Moo Na, M.D.. Chul Kim, M.D., Jas Ho Moon, M.D. and Chang Il Park, M.D.

Department of Rehabilitation Medicine, Yonse! University, College of Medicine

Knee joint is one of the important determinants that determine gait pattern. There are
few studies on the normal and pathologic gait pattern using 3-dimentional motion analyzer
in Korea. The authors measured the extent of gait deviation of 20 anterior cruciate liga-
ment injured patients compared to 20 normal men through the kinematic analysis.

The stride length was shortened 100.2cm in the patient group compared to 1283 cm in
the normal group. After the application of Donjoy knee brace the stride length of the pa-
tient group was increased.

The gait speed was decreased significantly in the patient group. The motien angle of
maximal knee flexion in the swing phase was greately decreased in the patient group and
that of minimal knee flexion in the stance phase was decreased in the patient group.
There is no statistical difference between the patient group and the normal group in
measurements of the ankle motion angle throughout the gait cycle. The angular velocity
of the knee and ankle joint was significantly slow in the patient group but that of hip
was fast in the patient group compared to normal group.

We concluded that pathologic gait pattern in the anterior cruciate ligament injured pa-
tients is influenced by insufficient knee flexibility, restriction of range of motion and pain.
Therefore early rehabilitative program to correct pathologic gait pattern after reconstruc-
tion surgery of the anterior cruciate ligament injured patients is highly recommended.
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Table 1. Comparison of Gaijt Parameters

Table 3. Degree of Ankle at Each Phase

Parameters Control Patients I-"atlents
with brace

Stride Lengthicm) 128.3£6.5 100.2+54* 1153+4.4
Swing/Stance Time(%) 65.6+3.5 68.3+41 651+3.1
Speed(km/h} 40+03 2.8+02* 35102

Values are mean and standard deviation
*p<0.01

Table 2. Degree of Knee at Each Phase

Control Patients
Stance Phase Maximum 15.5::3.6 16.4+3.8
Stance Phase Minimum 3.2+1.1 12.2+45*
Swing Phase Maximum 57.81£6.6 47.9+4.8*
Swing Phase Minimum 04124 2.8+27
Maximun ROM 57.4+5.8 45.1+4.4*

Values are mean and standard deviation(®)
*p<0.01
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Control Patients
Stance Phase Maximum 9.9+28 8.8+35
Stance Phase Minimum ~126+28 —155+£25
Swing Phase Maximum 15.9+6.5 10.5+6.1
Swing Phase Minimum —5.1+28 —~48£28
Maximun ROM 2854486 25.5+4.4

Values are mean and standard deviation(®)

Table 4. Degree of Maximum Hip Flexion and Ex-

tension
Control Patients
Maximum Hip Flexion 15.4+45 10.1+2.1*
Maximum Hip Extension 16.0+3.4 145+35
Maximum ROM 31441 24.6+3.5%

Values are mean and standard deviation(®}
*p<0.05
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Table 5. Angular Velocity of Knee and Ankle

Control Patients

Maximum hi flexion anglular velocity 125.4 145.5*
Stance phase knee anglular velocity 167.6 105.4*
Swing phase knee angular velocity 3084  259.9*
Maximum ankle angular velocity 3142 172.4*
Minimum ankle angular velocity —2006 —134.8*

Values are mean and standard deviation(®/sec)
*p<0.01
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