1 (anatomy of the knee)
2 (Quadricepsangle  Qangle)
3, (gait and biomechanics of the knee)
“ ” synovial (femur)
(tibia) (patella)
2 ( 3)
L tibiofemoral (distal
end of femur) (upper end of tibia)
(capsule  ligament)
2. patellofemoral patella femur

3 tibiofemoral patellofemoral
( Blackburn TA and Craig E, 1980, Phys Ther)



(tendon) 2

11
111 Quadriceps tendon patellar tendon vastus
medialis rectus femoris vastus intermedius
vastus lateralis
patella tibial tuberclevh
(knee extension)
1.1.2 Biceps femoris tendon
(posterolateral) tibia
(knee flexion)
1.1.3 Semimembranosus  Semitendinosus tendon
(posteromedial)
Biceps femoris tendon

Rectus femoris

Vastus lateralis Vastus medialis

v

4 Quadriceps



12 ( )
1.2.1 liotibial band tensor fascia latae
distal end of femur

()
1.2.2 Pes ancerinus sartorius
gracillis semitendinosus
femur tibia (
tibia

( Blackburn TA and Craig E, 1980, Phys Ther.)

popliteus tibiofemoral
femur
tibia



2 " (Quadriceps angle ! 0 angle)

3
patella quadriceps
femur tibia “ ”
(Quadriceps angle  Q angle) 2
anterior superior iliac spine (ASLS)
patella pattella (mid patella)™ tibial tubercle
mid patella
patella ( 6)
A
Q ANGLE
6 Q angle (A=anterior superior iliac spine, p=center of patella (mid-

patella), T=tibial tubercle) (  Schulthies SS et al, 1995, Phys Ther)
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Q angle patella
“goniometer” 3
1 stationary arm

2. movable arm

3. axis  standard scale

movable arm
Q angle 2 mid patella
goniometer axis  standard scale mid
patella stationary arm 1( ASIS  mid patella)
movable arm 2 ( mid patella tibial tubercle)
standard scale reliability
goniometer intrareliability ~ interreliability
goniometer 40
goniometer 1
2 reliability —intrareliability interreliability
interreliability (Boone et al 1978, Grohmann 1983, Mayerson &
Milano 1984)
Q angle
1984 Olerud & Berg (foot position)

4 (internal rotation of lower
limb) (external rotation of lower limb) (pronation of subtalar
joint) (supination of subtalar joint) Q angle

Q angle
tibial  bercle 2 (Greer 1993, Klingman
1997) (excessive pronation)  subtalar joint
internal rotation tibia femur

quadriceps
compensatory internal rotation of femur (CIRF) (Tiberio 1987)



Q angle

Qangle (Horton & Hall 1989)
(Brattstrom 1964, Insall et a 1976, Aglietti et al 1983. Horton & Hall 1989,
Woodland & Francis 1992, Caylor et al 1993, Kemosek & Greer 1993, Guerra et al 1994) (
) ASIS
ASIS
neutral position internal rotation ~ (Tiberio 1987)

MALE
FEMALE

1 Qangle



1992 Woodland ~ Francis
Q angle 1 2
Q angle knee valgus angle
( 8) internal rotation

Qangle
(D

VALGUS
ANGLE ]
I

I

WEIGHT BEARING NON-WEIGHT BEARING
8 Knee valgus angle

1994 Guerra quadriceps
Q angle Q angle

quadriceps Q angle

quadriceps patella
quadriceps patella
1 ( 9)
Q angle

(neutral position) Q angle

Q angle
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RF = rectus femoris

VL = vastus lateralis

VLO = vastus lateralis
oblique

VM = vastus medialis

VMO = vastus medialis
oblique

quadriceps patella

patella goniometer

199 Fitzgerald & McClure Tomich et al 1996
patella ~ goniometer



patella

Q angle

quadriceps

Q angle

10
(

goniometer
quadriceps 4
patella (Schulthies et al 1995)
1 ASIS mid patella
quadriceps
Q angle ( 10)
(Aglietti et al 1983, Ando et al 1993, Chao et al 1994)
patella
patella
patella

patella

quadriceps 4
Schulthies et al, 1995, Phys Ther.)
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Q angle
( patella) patella
(Brattstrom 1964, Insall et al 1976, Aglietti et al 1983, Boucher et al 1992, Davidson 1993,
Caylor et al 1993, Charles et al 1996, Arroll et al 1997) Q angle
Insall 1976 Q angle 1413
patella 20 1993 Aglietti
Q angle
20 17
Q angle 15-30

1 Qangle 10-19
10-17 (Horton & Hall 1989, Gross et al 1996, Hamill 1995)
Q angle patella
patellofemoral (Insall et al 1976, Aglietti et al 1983, Hehne 1990, Boucher et al 1992, Davidson
1993, Caylor et al 1993, Charles et al 1996, Arroll et al 1997, Eckhoffet al 1997)

Anterior knee pain ( ) patellofemoral pain
syndrome chondromalacia patella  (patellar
dislocation) Q angle

patellofemoral
patella
3 (biomechanics of the knee during gait cycle)
“ "(Gait  Walking)
1
2
I} (Stance phase)

2 (Swing phase)



Norkin & Levangie 1992

Stance ohase

16

1
stance swing
stance
stance “Double support” (Perry 1992)
stance swing 1
100%  stance 68 % swing 2%
(Rose & Gamble)

1 (Norkin & Levangie 1992, Perry 1992, Rose & Gamble 1994)

1
Perry 1992 Rose & Gamble 1994

Stance ohase Stance phase

1 Heel strike L Initial contact L Initial double limb
2. Foot flat 2. End of the load support
3. Mid stance response 2. Single limb support
4, Heel off 3. End of mid stance 3. Second double limb
5 Toe off 4, Prior to end of support
Swine nhase terminal stance Swine phase
1. Acceleration 5. Endofpreswing L Initial swing
2. Mid swing Swine Dhase 2. Mid swing
3. Deceleration 1. Initial swing through 3. Terminal swing
mid swing
2. Mid swing

3. Terminal swing

Harris & Wertsch 1994
Weieht acceDtance

L Initial contact

2. Loading response
Single limb suDDort

L Single limb support
2. Terminal stance
Limb advancement

L Preswing

Initial swing

Mid swing

=~ o o

Teiminal swing

Norkin & Levangie



Stance phase
1 Heel strike
2. Foot flat
3 Mid stance

4. Heel off
5. Toe off
Swing phase

1 Acceleration
2. Mid swing
3. Deceleration

tibiofemoral
tibia

i

Heel strike

(

) patellofemoral

2 (Smidt 1990, Perry 1992, Lafortune

et al 1992, Rose & Gamble 1994, Smith et al 1996, Jones & Barker 1996)

Sagittal

Frontal

Coronal (shift)
Horizontal
Drawer
Vertical (compression or

distraction)

tibiofemoral 1

Stance Swing
Extension to flexion Flexion to extension
0-35° 6oV
abduction 5 abduction 9
(adduction 12)
medial to lateral lateral to medial
medial rotation lateral rotation
anterior posterior
compression distraction
(loading response) (unloading response)



patellofemeral patella It
(superior-inferior ~ proximal-distal gliding)
(medial-lateral gliding  shift) (lateral-medial rotation)

(tilt) (Lafortune & Cavanagh 1987, Shellock et al 1989, Koh et al 1992, Muneta et al 1994,
Morrish & Woledge 1997)

quadriceps femur tibia
tibiofemeral ( 3) 2 static
dynamic (Kapandji 1987) static
soft tissue 1 (noncontractile tissue) medial lateral
retinaculum dynamic
(contractile tissue) quadriceps
hamstring dynamic

close chain position (close chain position

) 1
close chain position stance (Andriacci 1984)
3 patella tibiofemeral
Open chain position
(frontal)
patella  Superior-inferior ~ Medial-lateral shift Medial-lateral Medial-lateral tilt
tibiofemorall gliding rotation
Flexion Inferior Lateral Medial Lateral
Extension superior medial Lateral medial

(inner range

rotate to medial)

(Fujikawa 1983, Van Eijden et al 1986, Fulkerson 1989, Shellock et al 1989, Koh et al 1992)
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3 patella

patella laterally concave curve (Van Eijden et a
1986, Fulkerson 1989) tibiofemeral tibia
anterior drawer internal rotation  slightly adduction condyle
femur patella tibia anterior drawer
patella inferior gliding femeral articular surface trochlea groove
(Shellock et al 1989) lateral shift lateral tilt
medial rotation patella patella
patellar tendon tibial tubercle tibia patellar fossa
femur patella
medial rotation
vastus - medialis patella
patella swing
stance close chain position patella
femur tibia
patella superior gliding  medial shift (medial rotation
) heel strike quadriceps

(Stein 1993)
patella

(plane)
(marker)

(Harris & Wertsch 1994)

(Stillman & McMeeken 1996)
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patella
fluoroscope
(Stein 1993) (x-rays)
(Insall et al 1976,
Aglietti et al 1983, Chao et al 1994) (CT scan)
(Ando et al 1993, Eckhoff et al 1997, Muneta et al 1994)
(MRI) (Shellock et al 1989)

1992 Lafortune steinmann traction pin

patella marker patella

pin

photostyler program 1995 Wattanapisitkul videoblaster

card
scale X 'y coordination
Wattanapisitkul
Q angle

Q angle
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