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-Abstract-

Gait Analysis of Patients with Tumor Prosthesis around the Knee

Sang Hoon Lee, M.D., Chin Youb Chung, M.D., Han Soo Kim, M.D.,
Byung Sung Kim, M.D., and Han Koo Lee, M.D.

Department of Orthopedic Surgery, Seoul National University College of Medicine

Prosthetic replacement is one of the most common methods of reconstruction after resection of
malignant tumor around the knee. Gait analysis provides a relative objective data about the gait func-
tion of patients with prosthesis. The purpose of this study was to compare the gait pattern of the
patients who underwent limb salvage surgery with prosthesis for distal femur and that of patients,
with prosthesis for proximal tibia. This study included ten patients (4 males, 6 females, mean age
22.7 years, range 14-36) who underwent a wide resection and Kotz hinged modular reconstruction
prosthesis replacement and six normal adult(Control). The site of bone tumor was the distal femur
(Group 1) in six patients and proximal tibia (Group 2) in 4 patients. The follow-up period ranged
from 15 to 82 months ( mean : 33 months).

The evaluation consisted of clinical assessment, radiographic assessment, gait analysis using
VICON 370 Motion Analysis System. The gait analysis included the linear parameters such as, walk-
ing velocity, cadence, step length, stride length, stance time, swing time, single support and double
support time and the three-dimensional kinematics (joint rotation angle, velocity of joint rotation) of
ankle, knee, hip and pelvis in sagittal, coronal and transverse plane.

For the kinetic evaluation, the moment of force ( unit: Nm/kg) and power ( unit: Watt/kg) of ankle,
knee and hip joint in sagittal, coronal and transverse plane. In the linear parameters, cadence, veloci-
ty, step time and single support were decreased in both group 1 and group 2 compared with control.
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Double support decreased in group 2 compared with control significantly(p<.05). In cotrast to our
hypothesis, there was no significant difference between group 1 and group 2.

In Kinematics, we observed significant difference (p<.05) of decreased knee flexion in loading
response (G2<Gl<control) and extension in mid stance in group 2 compared with group 1. In group
2, the greater knee coronal and transverse plane motion and decreased maximum ankle dorsiflexion
in terminal stance and terminal swing, and decreased maximum hip extension in terminal stance were
also significant(p<.05).

In kinetics, the maximum knee flexion moment and sum of flexion moment at stance were
increased in group 2 significantly(p<.05). Maintenance of extensor mechanism through secure
attatchment of patellar tendon is believed to be more important than the amount of resected quadri-
ceps muscle foe active knee extension and powerful stance.

Gait analysis is very useful and objective in the assessment of postoperative gait function and also
helpful in establishing a physical therapy program and a novel prosthesis design with physiologic
mechanism.

Key Words : Tumor prosthesis, Knee, Gait analysis
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Table 1. Comparison of gait parameters in patient and
control group
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Gait parameter Group1 Group2 Control phase) 58 ©hAl o] dojur] 7l F47]
Cadence(step/min) 90 8’7 97 (initial swing phase) ol E°l7Fax B 571 70
Velocity(m/sec) 0.92 0.92 1.11 % AAANM 56, 04=7A] A ZFZo]l dojdt F,
Stride length(m) 1.22 1.36 1.36 o}a] AlAde] dojvl, 2] H77] (terminal sw-
) e 0% em m@d A 27 WA AHER S €Y
ingle support(sec . . . Fi SA). Zb 3o AlAMH o= ®o: ¥
Double support(sec)  0.32 0.32 022 (Fig. 1-A). = =l ]_ 0;: Ejo gee & 2
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Table 2. Range of motion of the knee in sagittal plane < A 2, A 17, R A
o ol5l zlo]E A
Parameter group 1 group 2 control 1 el Aol g Holw
=i, T3 JzvINe sad
Initial contact flexion(") 2.39 -2.50 7.40 . R
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Table 3. Range of motion of the knee in coronal plane 3 ey Hd Yt 3.97%

Parameter(®) group 1 group 2 control
Max varus 10.34 32.76 15.45
Max valgus -3.97 -0.39 2.24
ROM 14.31 33.15 17.69

* ROM : range of motion
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Fig 1. Gait lab data
A. Knee flexion/extension
B. Knee valgus/varus
C. Knee rotation
D. Knee flexion moment
E. Knee valgus moment
F. Hip flexion moment
G. Foot dorsiflexion/plantar flexion
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Table 6. Moment of the knee in coronal plane T RS 9¢} Zr}
Zz73H 2% W
Parameter(Nm/kg) group 1 group 2 control 654 & 4 (Range of
, motion)
Sum of valgus moment in stance 6.367 6.248 6.673 ,
i RO A 12N 2]
Table 7. Power of the knee in sagittal plane A7 22 A=e #FD
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7l AAAAA FuE D8
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Table 9. Range of motion of the hip in transverse plane
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Table 10. Range of motion of the ankle in sagittal plane
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