Biomechanics of the Knee (Incomplete Notes)
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QUADRICEPS

MUSCLE

PATELLA

(Note: These are figures and tables from Chapter 6 of old book.)

POSTERIOR CRUCIATE
LIGAMENT

FEMORAI MEDIAL COLLATERAL.
CONDYLES LIGAMENT

FIBULA

MEDIAL MENISCUS

\ B
PATELLAR =
TENDON TIBIAL
CONDYLES

A
FIG. 6-!

Twao-joint structure of the knee. A. Lateral view. B. Antenar view without patetia,
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FIG. 6-3

Range of mouon of the tibiofemoral joint in the sagitlat plane
dunng level walking. one gail Cycle. Shaded area indicates
vanation among 60 subjects [age range 20 1o 65 years). |Adapied
from Murray et al.. 1964.)
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ANTERIOR CRUCIATE

LATERAL COLLATERAL

LATERAL MENISCUS
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TABLE 6-1

RANGE OF TIBIOFEMORAL JOINT MOTION IN THE
SAGITTAL PLANE DURING COMMON ACTIVITIES

RANGE OF MOTION FROM
KNEE EXTENSION TO

KNEE FLEXION

ACTMITY {DEGREES)
Waiking 0- 67"

Chmting stairs 0~ 83t
Descending stais 0- %

Siting down 0- 93

Tywx) a shoe 0-106

Liung an object 0-117

*Data rom Ketielkamp et al, 1970 Mean for 22 subjects. A shght
aifference was lound between nght and left knees fmean for sght
knee 68.1 degrees; mean lor left knee 66.7 degrees|.

tThese and subsequent data from Laubenthal et al. 1972. Mean o
30 subyecs.

TABLE 6-2

AMOUNT OF KNEE FLEXION DURING STANCE PHASE
OF WALKING AND RUNNING

RANGE IN

AMOUNT OF KNEE FLEXION

DURING STANCE PHASE

ACTMTY {DEGREES}
Walking

Siow 0- 6

Free 4-12

Fast 12-18
Runruing 18-30

IData from Perry et al., 1977. Range for seven subjects.)
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FIG. 6-9
Screw-home mechanism of the ub- FLEXION
iofemoral jont. During knee extension AND INTERNAL
the tibia rotates externally. This motion — gD, ROTATION
is reversed as the knee is flexed. A. ) SHTENSION
Oblique view of the femur and tibia. FLEXION N /)
Shaded area indicates the tibial pla- /t}/ X
teau. B. Top view showing the posi-
tion of the tibial plateau on the femo-
1al condyles in knee flexion (top} and Egggggyu

i i AN

extension {bottom). The solid om.hnes INTERNAL( D EXTEAN
represent the femoral condyles: the EXTERNAL

ROTATION/ p7
broken lines represent the tibial pla- f
i

<;\ ROTATION
teau. [Adapted from Helfet, 1974.)

FIG. 6-10
Helfet test. A. In a normal knee flexed 90 degrees the tibial
tberosity ahigns with the medial half of the patella. B. When the

knee 15 fully extended the tibial tuberosity aligns with the lateral
half of the patella.

Adapted from Figure 7-4 in new book

KNEE FLEXED 90° KNEE FULLY EXTENDED
A B

End Knee Part 1 (Anatomy and Kinematics)

Beginning page K11 will be Knee Part 2 (Kinetics)

FIG. 6-5
Sermucircular instant center pathway 1of the tibiofemoral jointin a
19-year-oid man with & noimal knee.



