Section 29: Knee Biomechanics
Structure and Function
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Introduction

+ Knee 15 a 2-joint
structure
— Tibiofemaoral joint
— Patellotemoral joint

« Sustains high forces
and momeaents

« Situated between the
body's 2 longest lever

dalms
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Quick Facts

e Patellofemoral Joint  PFJ Loading
(PFJ) « Walking
« Variations in PFJ loading — 0.3 x body weight
during OKC (open kinetic  « Ascending Stairs
chain) and CKC (closed — 2.5 x body weight
Kinetic chain) activities Descending Stairs
* PFJ loading increases: — 3.5 x body weight
— with increased flexion in -
"(‘:"KC  Squatting |
— with increased extension in ~ 7 xbody weight
OKC
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Movements at Joint
3 planes of motion

o Sagittal plane (flex — ext)
— 0° to 140° of flexion
— Largest range
— Most important to movement
 Transverse plane (int — ext rotation)
— ROM influenced by position of the joint in the sagittal plane
— Ext. —almost no ROM
— Max at 90° of knee flexion (45° of ext / 30° of into rotation)

— Beyond 90° of knee flexion rotation decreases because of soft
tissue approximation

 Frontal plane (abd — adduction)
— None with knee in full ext.
— Increases as knee moves to 30° of flexion
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« Tibiofemoral joint
— Motion in all 3 planes

— Range of motion 1s
largest in sagittal

plane

Range of motion
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« 0 to ~140 degraes
P cordage of Cyna

— Knee flexion greatest | FiG. 13 |

after toe-off In gait

cycle

Range of motion in sagittal
plane during gait cycle
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Range of Tibiofemoral Joint Motion in the
Sagittal Plane During Common Activities

Range of Motion

from Knee Extension
to Knee Flexion (Degrees)

Activity

Walking
Climbing stairs
Descending stairs
sitting down
Tying a shoe
Lifting an object

0671
0-83°
050
0-93
0-106
0117
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Range of motion during common
activities

Raﬂge I:::If m{:}tiDﬂ Df at E- Tikictfemeral Joint Motion in the

least 117 deg Ot Sagittal Plane During Common Activities

flexion is required to ., g
carry out the activities  waees o6
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Range of motion during ADL's (2)

+« As speed of motion Increases, so does the
range of motion in knee joint
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Normal Joint Motion

Semicircular mstant centre
pathw ay

Smooth and consistent
motion between articular
surfaces of a joint

During knee flexion the
femur slides & rolls (or
ghdes) on the tibial
condyles causing the Instant
centre of the joint to move
slightly backw ards.
Provides max. joint contact
at all tmes

Cruciate ligaments restrict
the amount of backw ards
movement
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Consequence of abnormal motion

« |f joint surfaces do not —
glide tangentially e i H-_:'""*
throughout range of AN 1l \\ \]
motion (s, e fac) |

— Stretching of ligaments ,«ik-_'-u.--'é:ﬁ Roe fo "C/i
(lower angles of \ Y e g
flexion) 1 \

— Excessive Distraction Compassion
COMpPression on £m i

cartilage (higher
angles of flexion)
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