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Progress on measurement of tibial posterior slope and its biomechanical relationship with posterior cruciate ligament
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ABSTRACT The most reliable and convenient measurement method of tibial posterior slope (TPS) and its biomechanical
relationship with posterior cruciate ligament (PCL) are still controversial. For X-ray measurement, it is recommended to use
full-length lateral X-ray of the lower extremity in quatrous section, which has advantage of highly repeatable and common in the
daily diagnosis and treatment process, but it is only applicable to patients with tibial rotation within 15°. When the rotation ex-
ceeds 30°,it is difficult to identify the inner contour of platform and is no applicable. If it is only used for daily diagnosis and
treatment evaluation ,when tibial rotation angle is less than 15°,lateral knee X-ray also has a certain reference significance , but
the accuracy could not meet requirements of higher clinical research. For CT measurement method, it could correct tibial rota-
tion, but using the fitting point to measure tibial posterior slope on three-dimensional CT reconstruction is only applicable to
knee joint without degeneration, more osteophyte affects the way of using fitting point to determine the plane of tibia with real
tibia platform conformity degree,have some limitations. For measurement of MRI, it could not only correct tibial rotation,but
also minimize the effect of osteophytes by using tibial anatomical axis as the reference axis,which is a good measurement
method. For the biomechanical relationship between tibial posterior slope and tibial posterior slope,increased tibial posterior
slope indirectly alleviates tension of PCL through tibial anterior displacement or directly reduces load on posterior cruciate lig-
ament in tibial osteotomies , suggesting a protective mechanism for tibial posterior slope ;in total knee arthroplasty with cruciate
ligament preserved, the size of tibial posterior slope will affect roll back mechanism of femur. When affected knee with PCL in-
jury,it should be avoid to release then aggravate injury,and the stress could be alleviated by increasing tibial posterior slope
appropriately. There has been no unified conclusion on the range of tibial posterior slope that is most beneficial to PCL. The
natural tibial posterior slope is between 7 © and 10°, which is considered to be the most beneficial to protection of PCL, but fur-

ther studies are needed according to the differences in patients” bone status, surgical methods and so on.
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la. Lateral X-ray of full lower extremity

Fig.l X-ray measurement
length a refers to midpoint line of anterior and posterior cortex of the first
and the third equal segments of full length of tibia,b refers to the vertical
line of a, c refers to the line between anterior and posterior edges of lateral
tibial plateau ;similarly, d refers to the medial side ,and angle between ¢,b
and d, refers to the lateral ,medial tibial posterior slope 1b. Lateral X-ray
of knee joint”’ a refers to the midpoint line of bone cortex away 7 and 12
cm from proximal tibia (if there is only 10 cm under tibia platform on lat-
eral X-ray of knee joint, take the two places that is 5 and 10 ¢cm away from
it) ,b,c and d are the same meaning as that in picture la,and the internal

and external tibial posterior slope could be measured by the same method
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Fig.2 CT 3D reconstruction of knee joint 2a. Axial view showed 15 to 20 fitting points were placed on lateral tibial plateau 2b. Coronal view showed

plane formed by lower edge of fitting point 2c. Sagittal view angle between sagittal axis and tibial axis was measured (minus 90° is the lateral tibial pos-

terior slope)
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Fig.3 Magnetic resonance imaging scans of knee joint  3a. MRI on axial view showed meniscus level of knee joint, a refered to intersection line between
sagittal radiograph measuring medial tibial posterior slope and this axial radiograph ,b was intersection line of tibial axis, ¢ was lateral intersection ~ 3b. MRI
on coronal view showed line 1 and 2 were two parallel lines 4 to 5 ¢cm away from tibial plateau,and extension line d through midpoint of two lines was tibia
shaft  3c. MRI on coronal view showed d1 was parallel line of d,and e was connection between two peak points of tibial plateau. Angle between vertical

line of d1 and e was medial tibial posterior slope  3d. MRI on coronal view showed d2 was parallel line of d,f was the connection between two peak points

of tibial plateau, and angle between vertical line of d2 and f was lateral tibial posterior slope
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