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Effects of tibial plateau and meniscus geometry on biological knee joint motion
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The purpose of this study is to determine the effect of ﬁosterior tibial
slope (PTS) angle on knee joint biomechanics. PTS angle was measured in 31 healthy subjects using an
MR imaging system, and knee joint angles and lower limb electromyograms were measured during
landing motion. PTS angle was significantly greater in women than in men, and a significant
correlation was found between PTS angle and tibial rotation angle change in both genders. EMG
analysis confirmed a significant regression relationship between lower extremity muscle activity and

PTS angle in women. The present study provides insight into the influence of PTS angle on knee
biomechanics.
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Table 1. Demographic characteristics of the subjects.
Male Female Total
Variables Mean SD Mean SD Mean SD
Number of Subject 15 16 31
Age (years) 21.4 0.5 20.9 0.5 21.1 0.6
Height (mm) 1708.3 47 1577 49.9 1640.5 82
Weight (kg) 61.9 6.4 52.2 4.9 56.9 75
BMI (kg/m?) 21.2 2.0 21.0 21 21.1 2.0

Figure 1. The measurement method for posterior tibial slope angle.
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Figure 2 kinematics
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Figure 2. An example of knee joint kinematics variable calculation.
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Table 2. PTS angle characteristics between males and females.
Variables Male Female p value
MPTS angle (deg) 9.2+2.4 10.2+1.8 0.204
LPTS angle (deg) 8.8+1.7 10.3+2.2 0.047 *
*  p<0.05
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Figure 2. The histograms of frequency distribution for LPTS and MPTS angles.
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MPTS r=0.439
p=0.044 PTS kinematics Table 6
LPTS r=0.690 p=0.002
MPTS

r=0.716 p=0.001

Table 3. Results of correlation coefficient between PTS angles and knee joint kinematicsvariablesin female.

LPTS 0.323 0.175 0.611 *
MPTS 0.293 0.163 0.439 *
* p<0.05
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Table 4. Results of regression analysis of PTS angle and lower limb muscle activity in female

R? a B
RF MPTS 0.080 0.932 -19.099
LPTS 0.373 0.474 -7.281
VM MPTS 0.151 1.040 -23.753
LPTS 0.245 1.373 -27.432
VL MPTS 0.102 1.340 -28.955
LPTS 0.152 0.849 -15.393
ST MPTS 0.151 0.213 -6.672
LPTS 0.068 0.554 -11.478
BF MPTS 0.309 0.054 -5.448
LPTS 0.078 0.365 -8.868
G-med MPTS 0.034 -0.060 0.309
LPTS 0.428 0.679 -15.770
RF MPTS 0.268 4.219 -92.358
LPTS 0.204 2.379 -44.477
VM MPTS 0.078 0.264 -13.651
LPTS 0.221 4.100 -75.460
VL MPTS 0.128 3.028 -68.284
LPTS 0.349 2.718 -46.138
ST MPTS 0.103 1.235 -29.081
LPTS 0.356 2.796 -54.290 *
BF MPTS 0.576 2.555 -58.024 *
LPTS 0.186 1.423 -27.971
G-med MPTS 0.025 0.417 -9.519
LPTS 0.491 1.899 -37.985 *
*  p<0.05
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