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Shoulder Dysfunction

caused by:

A True forefootvarus
A Overpronation

A This leads to increased
valgusforce at the knee

A This results in increased
adduction and internal
rotation of the hip

A This puts increased
demands on lumbar spine
and trunk stabilizers, so
trunk position is altered

A Throwing angle becomes
more horizontal (sidearm)
Increasing strain on the
rotator cu
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Direct Treatment

Interventions

A Physical Therapy for the
Shoulder
I Modalities for symptoms

I Rotator Cuff
strengthening

I Throwing Mechanics
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Equally Important

A Physical Therapy to
address lower extremity
problems

I Balance and
proprioceptivetraining

I Closed chain
strengthening

I Manual therapy
techniques for the soft
tissue, mobilizations and
manipulations
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Term Success:
Stable Base of

A Evaluation by Podiatrist

A Orthotics as deemed
appropriate

PHYSICAL THERAPY
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Not just the feet!

A By providing stable
pase, Podiatrists help
neople with many
oroblems

I Knee
i Hip

I Spine
[

[

" Shoulder
" Elbow

) TherapeuticAssociates ] _
2/ PHYSIGAL THERAPY www.therapeuticassociates.com



A Chain Link of

Events
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RANCHO LOS AMIGOS NATIONAL REHABILITATION CENTER
“The State of the Art in Medical Rehabilitation”

A
ELil

7601 E. Imperial Hwy., Downey, CA 90242 Tel: (562) 401-7111 TTY/TDD: (562) 401-8450

AGait model based on research by Rancho Los Amigos

AModel applies to walking

ANote that there are many similarities, but some important
differences with running gait
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The Biomechanics of

Movement

A Tnitial
ContactHeelstrike

A Loading Response
A Mid Stance

A Terminal Stance

A Pre-Swing

A Initial Swing

A Mid Swing

A Terminal Swing

PHYSICAL THERAPY
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The Biomechanics of

Movement
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JOINT MOTION AND MUSCLE ACTIVITY
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GAIT CYCLE

JOINT MOTION AND MUSCLE ACTIVITY
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Weight Acceptance:

Initial Contact

The moment when the foot hits thground

Accomplishments
I Forward progression
I Stability
I Shock absorption
A Pelvis
I 5 degrees of forward rotation
A Hip
I 25-30° degrees of flexion
I Extensors active
A Knee
I 0°flexion
I Quadriceps active
A Ankle

I 0° plantar flexion/5 subtalar
supination

T Pretibialsactive
A Critical Event
T Heel first contact
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Weight Acceptance: Loading

_ Response
Accompllshments Shock is absorbed as forward momentum is preserved.

i Forward progression A foot flat position is achieved.
I Stability
I Shock absorption
A Pelvic forward rotation
I 5 degrees
A Hip
I 25-30° degrees of flexion
I Extensors & Abductors active
A Knee
T 15°flexion
I Quadriceps active
A Ankle
I 10-15° plantar flexion
I Pretibialsactive
A Critical Events
I Hip Stability
I Controlled knee flexion & ankle
plantarflexion
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Single Leg Support: Mistance

The body progresses over the foot in a controlled manner.
Thecontralateralswing limb provides the momentum.

A Accomplishments
I Forward progression
I Stability

A Hip
I 0°degrees of flexion
I No muscle activity

A Knee

I 0°flexion
I No muscle activity
A Ankle

T 10°dorsiflexion
I Calf muscles active
A Critical Event
I Controlled anklelorsiflexion P -
with heel rise
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Single Leg Support:

Terminal Stance

A Accomplishments
The body progresses past tf@refoot.

I Forward progression
I Stabllity
A Hip
I 20° degrees of apparent Q
hyperextension
I No muscle activity @
A Knee
I 0°flexion
I No muscle activity

A Ankle

I 10°dorsiflexion
I Calf muscles active -
A Critical Event -

I Controlled anklalorsiflexion ’
with heel rise
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Swing Limb Advancement:

. PreSwing
A ACCOmp“ShmentS The foot remains on th8oor. Theknee rapidly flexes

1T Foot Clearance while weight is shifted to the other limb.

i Limb Advancement ’
A Hip

T 0O°flexion

I AdductorLongusactive
A Knee

T 40°flexion

I No muscle activity

A Ankle

I 20° plantarflexion
I No muscle activity

A Critical Event
I Passive knee flexion to 40
I Ankle plantar flexion

»’ TherapeuticAssociates www.therapeuticassociates.com

PHYSICAL THERAPY




Swing Limb Advancement:

. Initial Swing
A ACCOmp“ShmentS The thigh begins to advance.

T Foot Clearance he knee continues to flex and the foot clears the

I Limb Advancement
A Hip

T 15°flexion

I Flexors active
A Knee

T 60°flexion

I Flexors active

A Ankle

I 10° plantarflexion
I Pretibialsactive

A Critical Events

I Hip flexion to 18
T Knee flexion to 60

»’ TherapeuticAssociates www.therapeuticassociates.com

PHYSICAL THERAPY




A Accomplishments
I Foot Clearance

Swing Limb Advancement: Mid
Swing

The thigh continues to advance as the knee begins to extend
Foot clearance is maintained.

I Limb Advancement
A Hip
I 25°flexion
I Flexors initially active, then
hamstrings
A Knee
I 25°flexion
I Short head of bicepemoris
active
A Ankle
I 0° plantarflexion
I Pretibialsactive
A Critical Events
I Further hip flexion to 25
I Ankledorsiflexionto 0°
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Swing Limb Advancement:

Terminal Swing

The leg reaches out to achieve step length.

A Accomplishments
I Foot Clearance

I Limb Advancement
A Hip

I 25°flexion

I Hamstrings active
A Knee

I 0°flexion

I Quadriceps active

A Ankle
I 0° plantarflexion
. el

T Pretibialsactive

A Critical Events
I Knee extension to0

O
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The Role of Physical

Therapy

© Original Artist © Mie Baidwin / Comared

Reproduction rights obtainable from
Wwaew. CartoonStock.com f
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PT Objective

Examination

A AROM/PROM
A LigamentousStress Testing
A Joint Mobility

A Functional Movement

A Differential Diagnosis

A Look at each system
I Vascular

I Visceral

| Spondylogenic
I Systemic

I Psychogenic
i Neurogenic

I Osteogenic

»’ TherapeuticAssociates
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Lower Quadrant

Interrelationship
Example

A Single Isolated Event

I Second degree inversion ankle sprain of anterior
talofibularligament

A Secondary Related
I Traumaticsubluxationof the superiottibiofibular
joint
I Tear ofevertors
I Loss of ankle mortise stability
I Sprain orsubluxationof the cuboid
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Lower Quadrant

Interrelationship
Example

A Parallel Lesions
I Left foot dysfunction with righsacrailiac dysfunction

A Patterned Lesions

I Decreased left hip extension
Increased extension at the left L5
Facilitation of Lbncreased TFL and posteridrialistone
Increased anterior rotation of the leflacrailiac joint

I Stress lefiliolumbarligament

| Hyperextension of the left knee
Increased medial rotation of femur, increased Q angle
Increased lateral patellar forces
Early transfer of forces to medial side of the foot
Increased stress on already hypertonic postetibialis

I
I
I
I
I
I
I
I
I
I
A Where is the culprit and what is the victim?
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Mobility & Stabllity:

SagittalPlane

Plantarflexion/ Dorsiflexionof ankle

PF / DF of mutiarsal joints

PF / DF of toes (especially great toe)
Flexion / extension of the knee

Flexion / extension of the hip

Anterior & Posterior rotation of pelvis
Nutation/ counter-nutation of the sacrum
Flexion / extension of the spine

Flexion / extension of the shoulder
Flexion / extension of the scapula
Anterior & Posterior rotation of the clavicle
Flexion / extension of the elbow

Radial /lulnardeviation of the wrist

Too oo >0 T Joo Joo Too To T Jo To Too T

Example obagittalproblem: Achilles Tendonitis
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Mobility & Stabillity:

Frontal Plane

Inversion /eversionof calcaneus

Internal & external rotation of midarsal joints
Internal & external rotation of toes

Varus/ Valgusof the knee

Abduction / Adduction of the hip

Upslip/ Downslipof pelvis

Sidebendingf the spine

Upward & downward rotation of the scapula
Upward & downward rotation of the clavicle
Abduction / Adduction of the shoulder
Pronation/ Supinationof the forearm

Too >0 T J>0 Joo Too To To I Jo o

Example of Frontal problerReroneud.ongus
Tendonitis
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Mobility & Stabillity:

Transverse Plane

Internal & External Rotation of ankle
Abduction / adduction of midarsal joints
Abduction / adduction of toes

Internal / external rotation of the knee
Flexion / extension of the hip

Left & Right rotation of pelvis

Left & Right rotation of the spine

Internal & external rotation of the shoulder
Abduction / Adduction of the elbow
Flexion / extension of the wrist

o T T o T I Bo T I Do

Example of Transverse probledalluxValgus
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Anatomy of the Knee

Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.
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Bones of the Knee

A Femur
I Lat/MedialCondyles
A Articulation with Tibia

I Lat/MedEpicondyles
A Muscle Attachments

T Patellar Surface

A Tibia

I CondylefPlateaus
i DS NR&ildTubercles

A Fibulac Head/Apex

A Patellac hasprepatellar
bursa subcutaneously

Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.

TherapeuticAssociates www.therapeuticassociates.com
PHYSICAL THERAPY



The Patella

Medial Lateral
Facet Facet

Interactive Knee 1.1 © 2000 Primal Pictures Interactive Knee 1.1 © 2000 Primal Pictures
Ltd. Ltd.
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What can go wrong?

A Stress Fracture

I Femur, Tibia or Fibula

AProblems transmitted through kinetic chain depends
upon site of the fracture

AFibular stress fractures can be problematic for
peronealsbecause of muscle attachments

A Facet Irritation

I Createsantalgicgait altering cycle of the gait that
would be pertinent to bearing range of the facet
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Ligaments of the

EE

\ , ,7

Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.
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Anterior Cruciate

Ligament
A Intracapsularbut lies
outside synovial cavity

A Inner aspect of lateral
femoralcondyleto anterior
medial tibia

A Primary restraint to anterior
translation of tibia

A Makes a contribution to
controllingvarugvalgusand
medial/lateral rotation

A Injured most often in

flexion withtibial rotation Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.

g TherapeuticAssociates www.therapeuticassociates.com

PHYSICAL THERAPY




Posterior Cruciate

Ligament
A From inner aspect of medial
femoralcondyle inferior,
posterior and laterally to
posterior tibia

A Primary restraint to
posterior displacement of
the tibia

A Limitstibial rotation

A ACL and PCL may help
produce rotation at

endrangeextenSion Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.
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Medial Collateral
Ligament

A From medial femoral
condyle slopesanteriorlyto
medial aspect of proximal
tibia

A Blends with joint capsule

A Attaches to-medial
meniscus

A Tight in hyperextension

A Resists extension anglgus
stresses

A Assists in resisting anterior
translation and external
rotation of tibia

Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.
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A From lateral femoral
condyle runsposteriorlyto
fibular heaad

A No attachment to either
meniscus or capsule

A Resists/arusstress

A Helps resist lateral rotation
of the tibia

A Works withpopliteusto
limit combined lateral
rotation with posterior
displacement of the tibia

TherapeuticAssociates
PHYSICAL THERAPY

Lateral Collateral
Ligament

Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.
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What can go wrong?

A Ligament Strains

I Pain when ligament Is on stress

| Antalgic gait can alter mechanics of foot & ankle
A Ligament Tears

I Gross instability

I Excessive motion at the knee translates below In
plane of instability

PHYSICAL THERAPY
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Medial Meniscus

A C shaped
A Much larger than lateral

A Attached to tibia by
coronary ligaments

A Relatively rigid attachments
(including MCL and
semimembranosi$

A Attached to lateral meniscus
by transverse ligament

A Has attachments to patella

A Relative lack of mobility

may contribute to Iinjuries Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.
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| ateral Meniscus
A O shaped

A Smaller than medial

A Attached to tibia by
coronary ligaments

A Attached tocruciatesand
popliteus
A Attached to medial

meniscus by transverse
ligament

A Has attachments to patella

A More mobile, less

frequently injured than _ | .
medial meniscus :.T;Iacnve Knee 1.1 © 2000 Primal Pictures
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What can go wrong?

A Meniscus injuries/tears

A Arthritis

I Painful weight bearing shortening contralateral
step length

I Lack of stability translating below

PHYSICAL THERAPY
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Anterior fat pad &
bursae

A Infrapatellarfat pad

A Deepinfrapatellarbursae

I Both are between patellar
ligament and anterior tibia

T There is also a subcutaneous
Infrapatellarbursa

A Suprapatellabursae

I Between gquadriceps tendon
and anterior femur

A PrepatellaBursa
I Subcutaneous

A PesAnserine Bursa

Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.
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What can go wrong?

A Bursitis

I Painful weightbearing or painful movement in
extremes of range

2’ TherapeuticAssociates www.therapeuticassociates.com
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Patellar Ligament

A Apex of patella to tibial
tuberosity

Interactive Knee 1.1 2000 Primal Pictures
Ltd.
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What can go wrong?

A Patellar Tendonitis
I Decreased knee stability
I Decreased eccentric control of quadriceps

I May result in compensatory reduction in knee
flexion, which reduces ankle dorsiflexion

2’) TherapeuticAssociates www.therapeuticassociates.com
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Muscles of the Knee

Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.
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Popliteus

A Origin: lateracondyleof
femur

A Insertion; proximal 1/3 of
posterior aspect tibia
(proximal tosolealline)

A Action: internal rotation of
leg on femur, external

rotation of femur on leg

A Nerve supplytibial nerve
(L5, S1)

A Artery:genicularbranches
of popliteal

Interactive Knee 1.1 ©
Ltd.
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Plantaris

A Origin: lateral
epicondyleof femur

A Insertion:calcaneus
(anteromedialto tendo
calcaneu$

A Action: plantar flexion

A Nerve supplytibial
nerve (L4; S1)

A Artery: suralbranches
of popliteal

Interactive Knee 1.1 2000 Primal Pictures
Ltd.
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Soleus

A Origin:solealline and
adjacent surface of tibia,
proximal 1/3 of posterior
surface of the fibula

A Insertion:calcaneus
A Action: plantar flexion

A Nerve supplytibial nerve
&L.52)

A Artery: posteriottibial,

peronea) suralbranches of

popliteal Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.
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Gastrochemius

A Origin:
I Medial Head: mediatondyle
of femur

I Lateral Head: lateralondyle
of femur

A Insertion:calcaneus ’ T Band

A Action: plantar flexion of
foot, flexion of leg of free
limb

A Nerve supplytibial nerve
(S1, S2)

A Artery:suralbranches of
popliteal .

— Plantaris

™~ Popliteus

Interactive Knee 1.1 © OOO Primal Pictures
Ltd.
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Tibialis Posterior

A Origin: proximal 2/3 of
posterior surface of the
tibia, proximal 2/3 of fibula,
Interosseousnembrane

A Insertion:naviculay
cuneiformscuboid based
of metatarsals 24

A Action: inversion and
plantar flexion

A Nerve supplytibial nerve
(L5, S1)

A Artery:peroneal

Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.
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Tibialis Anterior

A Origin: lateratondyleof
tibia, proximal 2/3 of lateral
surface of tibia,
Interosseousnembrane
and deep fascia of leg

A Insertion: medial cuneiform,
base of first metatarsal

A Action: inversion and
dorsiflexionof the foot

A Nerve supply: deep
peroneal(L4¢ S1)

A Artery: muscular branches
of anteriortibial

Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.

2’ TherapeuticAssociates
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Peroneus Longus

A Origin: proximal 2/3 of
lateral surface of fibula

A Insertion; base of first
metatarsal, medial
cuneiform

A Action:eversionand weak
plantar flexion of foot

A Nerve supply: superficial
peronealnerve (L4 S1)

A Artery: muscular branches ) -
of anteriortibial and DY Anieror
peroneal (/[

J _ Extensor Digitorum

Soleus ——= Longus

Interactive Knee 1.1 © 2000 Primal Pictures

Ltd.
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Other Structures of
the Knee

Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.
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Interosseous

Membrane

I Not part of knee joint

I Runs inferior from fibula
to tibia

I Limits movement
between tibia and fibula

I Site for muscle
attachments

Interactive Knee 1.11 2000 Primal Pictures
Ltd.
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Medial and Lateral

Retinaculum

A Passive ligamentous
structures that aid in
patellar stability

A Lateral retinaculum may
e overly tight and
contribute to lateral
tracking

Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.

2’) TherapeuticAssociates www.therapeuticassociates.com

PHYSICAL THERAPY




Common Victims

ITB Syndrome

Leg length difference
Lateral tilt of the pelvis

Less common is
actually the ITB itself

Facilitated segment of
L5 causing
hypertonicityof the TFL

Syndrome

A Weakness imluteals
IT Band Syndrome A Running on cantered
A Pain on'the outer road
aSIPnGCtdet”;]e knee at A Excessiv@ronation
A SAITIE CllST A Change in training
Pain with stairs terrain or elevation
A Pain absent after run A Worn shoes/incorrect
Iliotibial shoes
Band A
A
A
A

OMMG 1999
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Joints of the Knee

A Tibiaifemoral
A Patellofemoral
A Proximal Tibiofibular Joint

2’) TherapeuticAssociates www.therapeuticassociates.com
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Tibiofemoral Joint

A Type:bicondylar hinge synovial
A Motion: 2 degrees of freedom

I Flexion: 135 degrees

I Extension: O degrees (up to 15 degrees of hyperextension may be
possible)

I Internal rotation: 20¢ 30 degrees
I External rotation: 3@ 40 degrees

A Joint mechanics: concatibal condylesylide in direction of
movement on convex femorabndyles

I Conjunct externatibial rotation (with extension) due to shape and
size ofcondylesand menisci

A Capsular pattern: flexion limited more than extension
A Close pack: full extension and external rotation
A Rest position: 25 degrees of flexion

2’ TherapeuticAssociates www.therapeuticassociates.com
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What can go wrong?

A Arthritis
I Loss ofrticularcartilage can an occur with age
I Painful weight bearing alters gait

A Capsular Tightening
I Stiffness In joint capsule limits knee range

I Loss of flexion does not usually cause trouble with normal
walking unless extreme

I Lto_sks of full knee extension decreases stability with heel
Slrike
A Conjunct lateral rotation for screlwvome mechanism is essential
A Loose body
I Locking or giving way
I Instability

2’ TherapeuticAssociates www.therapeuticassociates.com
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Patellofemoral Joint

A Type: Sesamoid

A Motion: flexion & extension of knee causes patella to slide
along femoral condyles

A Joint mechanics:

2’ TherapeuticAssociates www.therapeuticassociates.com

Extension: patella sits on anterior surface of distal femur (rests on fat
pad)

Flexion: patella slides distally on femoral condyles

Flexion: patella sinks into intercondylar notch

Patella tilts medially about 11 degrees as knee flexes from 25 to 130
degrees

Patella rotates laterally as about 7 degrees as knee flexes from 25 to
130 degrees, with most having occurred by 60 degrees of flexion

PHYSICAL THERAPY




What can go wrong?

A Arthritis (wearing of the undersurface of the
patella)

A Faulty knee tracking (patellofemoral
syndrome)

I Involuntary compensations may create forces that
create problems below

PHYSICAL THERAPY

2’) TherapeuticAssociates www.therapeuticassociates.com



Proximal Tibiofibular

Joint

A Type: plane synovial joint

A Joint mechanicgibial facet is slightly convex and fibular facet
IS slightly concave so fibula glides In direction of movement
I Small amount of inferior and superior sliding possible
I Joint is more relevant to motion of the ankle than to the knee
I Inferior joint acts as a pivot for superior joint

I Weightbearinglorsiflexioncauses fibula to move into abduction, glide
upward and internally rotate = posterior glide due to strong posterior
ligament as a hinge & limit of motion

A Capsular pattern: Pain witeightbearingdorsiflexion

A Close packiVeightbearingknee extension with ankle
dorsiflexiory

A Rest position: noweightbearin®

»’ TherapeuticAssociates
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What can go wrong?

A Subluxation
I Fibula gets displaced in faulty position
A Hypomobility
I Fibula unable to glide in its normal movement
I As a result, normal splaying does not occur at inferior joint
I Ankle cannot fully dorsiflex
A Hypermobility
I Unstable superior tib/fib joint
I EXxcessive movement translates to inferior joint
I Unstable ankle mortise
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A
A

A

A

Case Example #1

History

38 year old female runner

Sustained'a fall during a run on uneven
ground

nitially noted minimal pain in left lateral knee,
put this resolved within a day or two

Has since developed left ankle pain with
running
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Case Example #1
Objective Findings

A Hip and Knee ROM WNL bilaterally.

A Ankleplantarflexion inversion & versionWNL
bilaterally. Right DFE WNL. Left ankle DF limited to 5
degrees with loss afonjuctexternal rotation.

A Hip, knee and ankle manual muscle tests WNL
bilaterally.

A Ankle ligaments testing reveals normal stability
bilaterally.

A Functional twist test shows grokgpomobilityof
superiortib/fib joint

PHYSICAL THERAPY
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Case Example #1

Assessment

A Traumatic subluxation of fibula has resulted in
dysfunctional superior tib/fib joint

A Lack of mobility in"superior tib/fib joint does
not allow normal splaying of inferior joint

A Wider anterior talus cannot move freely into
dorsiflexion, limiting movement
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Case Example #1

Treatment

A Manipulation of superiotib/fib joint

A Muscle reeducation to maintain mobility of
the joint

A Ankle joint mobilization to restordorsiflexion

at thetalocruraljoint because of secondary
restrictions that had occurred

A Ankle strengthening, balance &
proprioception
A Gradual return to running
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Anatomy of the Hip
& Pelvis

Interactive Hip © 2000 Primal Pictures Ltd.
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The Hip Joint

Hip Joint

HIP AND THIGH PLATE 469
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A Type: synovial, simple; unmodified ovoid (ball & socket)

A Motion: 3 degrees of freedom
I Flexion/extension

T Abduction/adduction
I External rotation/internal rotation

A Close pack position; extension, abduction, internal rotation

A Rest position: 30 degrees of flexion & abduction with slight
external rotation

A Capsular pattern: Gross loss of flexion & IR > abduction >
adduction > ER
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Hip Joint Mechanics

A Movement norms:
A Flexion: 12@; 135 degrees (90 with knee extended)
A Extension: 1@ 30 degrees
A Abduction: 30c 50 degrees
A Adduction: 10c 30 degrees
A External rotation: 4% 60 degrees
A Internal rotation: 30c 45 degrees
A Joint Mechanics: convex femoral head on conaeatabulum
I Flexion: pure spin (posterior rotation)
i Extension: pure spin (anterior rotation)
i Abduction: inferior glide of femoral head
I Adduction: superior glide of femoral head
I External rotation: anterior glide of femoral head
I Internal rotation: posterior glide of femoral head

A Closed chain: can think atetabulumsliding with the direction of
movement
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Hip Joint Capsule

Interactive Hip © 2000 Primal Pictures Ltd. Interactive Hip © 2000 Primal Pictures Ltd.
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Hip Joint Capsule

A Runs posteriorly from anterior acetabulum to
mid-femoral neck and anteriorly from
acetabulum to Intertrochanteric ridge

A Capsule spirals with maximum tension in
extension with abduction and internal
rotation

A Also tight in flexion (2 close packed positions?)

PHYSICAL THERAPY
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What can go wrong?

A Arthritis

I Loss of cartilage can an occur with age

A Painfulweightbearingcan limitcontralateralstep
length

| Stiffness In joint capsule
Acan limit motion in one or more directions

AParallel lesions as we discussed before with increase in
lumbar mobility

A Loose body
A Instability
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Bursae of the Hip

Interactive Hip © 2000 Primal Pictures Ltd.
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lliopectineal Bursa

A Lies between the
pubofemoral and
illofemoral ligaments

A Separates tendon of
Illopsoas from the
femur

Interactive Hip © 2000 Primal Pictures Ltd.
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TrochanteridBursa

of GluteusMedius

A Separates tendon of
gluteus medius from
anterior superior aspect
of greater trochanter

\v
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Subcutaneous

TrochanteridBursaeof
GluteusMaximus

A Separates gluteus
maximus from greater
trochanter

Interactive Hip © 200Primal Pictures Ltd.
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What can go wrong?

A Bursitis

I Painful movement of the hip

Alnadequate movement of the hip in any number of
directions depending upon location of the bursa

I Painful weight bearing
ADecreased contralateral step length

2’) TherapeuticAssociates www.therapeuticassociates.com

PHYSICAL THERAPY




Interactive Hip © 2000 Primal Pictures Ltd.

»’ TherapeuticAssociates www.therapeuticassociates.com

PHYSICAL THERAPY




Psoas Major

A Origin: anterior surface of
transverse process and
bodies of lumbar vertebrae,
adjacentintervertebraldiscs

A Insertion: lessetrochanter
of femur

A Action:; flexes thigh, flexes

vertebral column on pelvis
when leqg is fixed

A Nerve: 2d & 34 lumbar
A Artery:iliolumbar

Interactive Hip © 2000 Primal Pictures Ltd.
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lllacus

Origin: upper 2/3 of iliatossa
lliac crest, anterior sacroiliac,
lumbosacral andiliolumbar
ligaments, ala of sacrum

Insertion: tendon opsoasmajor,
lessertrochanter capsule of hip
joint, body of femur

lliacus

Action: flexes thigh, tilts pelvis
forward when leg Is fixed

Nerve: femoral (L2 L4)

Artery:iliolumbar, superior
gluteal

Interactive Hip © 2000 Primal Pictures Ltd.
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Psoas Minor

Origin: vertebral margins of ¥2
thoracic/and % lumbar vertebra, Ssaas MiGer
correspondingntervertebraldisc

Insertion:pectinealline,
lliopectinealeminence

Action: flexes pelvis on vertebral
column, assistpsoasmajor in
flexing vertebral column on pelvis

Nerve: Bt or 2" lumbar
Artery:iliolumbar

Notable: this muscle is absent in
40% of population

Interactive Hip © 2000 Priml Pictures Ltd.
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What can go wrong?

A Tight hip flexors

I Inadequate hip extension
A Increases demand on quadriceps and hip extensors
A Decreases limb stability
A Decreases step length obntralaterallimb

A Weak hip flexors

I Inadequate hip flexion
A Impaired limb clearance
A Impaired limb advancement
A Decreases step length

A Limits knee flexion and ankle PF thereby limiting normal loading
response
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Quadriceps

Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.

)TherapeuticAssociates . _
. S _
2/ PHYSICAL THERAPY www.therapeuticassociates.com



Rectus Femoris

A Origin:
I Straight head: anterior
inferior iliac spine
I Reflected head: from groove
on upper brim ofacetabulum
A Insertion;tibial tuberosity: .
by patellar ligament Femoris

A Action: extends leg, flexes
thigh
A Nerve: femoral (L2 L4)

A Artery: lateral femoral
circumflex

Interactive Hip © 2000 Primal Pictures Ltd.
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Vastus Medialis

A Origin: lower % of
Intertrochantericline, linea
asperamedial
supracondylaridge,
Intermuscularseptum,
tendon of adductomagnus

A Insertion:tibial tuberosity

by patellar ligament
A Action: extends leg
A Nerve: femoral (L2 L4)

A Artery: femoral profunda SRR
femorisandgenicular
branches opopliteal

Vastus

@ .
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Vastus Intermedius

A Origin: upper 2/3 anterior
and lateral surface of the
femur, lower %2 ofinea
aspera upper part of
supracondylatine

A Insertion:tibial tuberosity

by patellar ligament
A Action: extends leg
A Nerve: femoral (L2 L4) i A

A Artery: lateral femoral
circumflex

Interactive Hip © 2000 Priml Pictures Ltd.
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Vastus Lateralis

A Origin: capsule of hip joint,
Intertrochantericline,
greatertrochanterline,
glutealtuberosity, linea
apera lateralintermuscular
septum

A Insertion:tibial tuberosity

by patellar ligament
A Action: extends leg
A Nerve: femoral (L2 L4)

A Artery: lateral femoral
circumflex, lateral superior
genicular

Interactive Hip © 2000 Primal Pictures Ltd.
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What can go wrong?

A Tight quadriceps
I Limits knee flexion
A Decreases shock absorption

A Decreases forwartibial momentum
A Interferes with foot clearance

A Weak quadriceps

I Inadequate extension
A Decreases step length
A Interferes with first heel contact

I Decreased knee stability
A Increases demands of joints of ankle & foot
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Adductors (&
Internal rotators)

Adductor
Longus

Interactive Hip © 2000 Primal Pictures Ltd.
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Adductor Brevis

A Origin: outer surface of
Inferiorramusof pubis

A Insertion; line extending
from lessertrochanterto
lineaaspera

A Action; adducts thigh and

Adductor
Brevis

assists in flexing it
A Nerve:obturator (L3, L4)

A Artery: medial femoral
circumflex,obturator

Interactive Hip © 2000 Primal Pictures Ltd.
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Adductor Longus

A Origin: front of pubis in
angle between crest and
symphysis

A Insertion: middle % of
medial lip oflineaaspera

A Action: adducts thigh and

assists in flexing it
A Nerve:obturator (L2¢ L3) —

Longus

A Artery: medial femoral
circumflex,obturator

Interactive Hip © 2000 Priml Pictures Ltd.
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A Origin:ischialtuberosity, rami of

A Insertion: line extending from

Adductor Magnus

Ischiumand pubis

greatertrochanterto linea
asperalineaaspera medial
supracondylafine, adductor

tubercle Adductor
Action: adducts thigh, upper Magnus
portion flexes it, lower portion

extends it

Nerve:obturator to anterior part
(L3, L4), sciati¢iipial) to posterior
part (L4, L5)

Artery: medial femoral

circumflex,profundafemoris
obturator, popliteal

Interactive Hip © 2000 Primal Pictures Ltd.
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A Origin:pectinealline,
surface of pubis between
lliopectinealeminence and
pubictubericle

A Insertion: line extending
from lesseitrochanterto
lineaaspera

A Action: adducts, flexes,
medially rotates thigh

A Nerve: femoral (L2, L3)

A Artery: medial femoral
circumflex,obturator

TherapeuticAssociates
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A Origin: lower ¥ of pubic
symphysisupper ¥2 of pubic
arch

A Upper part of medial
surface of tibia

A Action; flexes leg and
medially rotates at hip joint,
adducts thigh

A Nerve:obturator (L3, L4)

A Artery: profundafemoris
obturator, medial femoral
circumflex

Interactive Hip © 2000 Primal Pictures Ltd.
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What can go wrong?

A Tight adductors

I Relative leg length increase
AMay interfere with limb clearance

I Decreases base of support
| Stress on lateral knee joint

A Weak adductors

I Decreases limb stability during psaving
I Decreases relative leg length
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External Rotators

Piriformis

Interactive Hip © 2000 Primal Pictures Ltd.
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Quadratus Femoris

A Origin: lateral margin of
Ischialtuberosity

A Insertion: quadrate tubercle
of femur,lineagquadrata

A Action: adducts and
laterally rotates thigh

Quadratus

A Nerve: nerve tajuadratus Femoris

femorisandgemellus
inferior

(L4c S1)

A Artery: medial femoral
circumflex

Interactive Hip © 2000 Primal Pictures Ltd.
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Obturator Externus

A Origin: outer margin of
obturator foramen, outer
surface ofobturator
membrane

A Insertion:trochantericfossa
of femur

A Action: adducts thigh,
rotates it laterally

A Nerve: posterior branch of
obturator (L3, L4)

A Artery:obturator, medial
femoral circumflex

Interactive Hip © 2000 Primal Pictures Ltd.
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Inferior Gemellus

A Origin: upper part ofschial
tuberosity

A Insertion: medial surface of
greatertrochanterwith
obturator Internustendon

A Action: rotates thigh
laterally

A Nerve: nerve tauadratus
femorisandgemellus
Inferior

(L4c S1)
A Artery: inferiorgluteal

Semimembranosis

Interactive Hip © 2000 Primal Pictures Ltd.
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Obturator Internus

Origin: margins obbturator
foramen,obturator membrane,
pelvic surface of hip bone behind
and aboveobturator foramen,
obturator fascia

Insertion: medial surface of :
greatertrochanter Obturator

Internus

Action: rotates thigh laterally,
abducts it when limb is flexed

Nerve: nerve tabturator
Internusandgemellussuperior
(L5¢ S2)

Artery: internalpudendal
superiorgluteal

Interactive Hip © 2000 Primal Pictures Ltd.
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Superior Gemellus

A Origin: outer surface of
Ischialspine
A Insertion; medial surface of

greatertrochanterwith 3 & i
' ‘ ' G
obturator internustendon - emellus

A Action: rotates thigh
laterally

A Nerve: nerve tmbturator
Internusand superior
gemellus(L5¢ S2)

A Artery: inferiorgluteal |

Interactive Hip © 2000 Primal Pictures Ltd.
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A Origin: pelvic surface of sacrum
between anterior sacral foramina,
margin of greater sciatic foramen,
sacrotuberousigament

Insertion: upper border of greater R ol Piriformis
trochanterof femur '

Action: rotates thigh laterally,
abducts thigh when limb is flexed

Nerve: nerve tqiriformis
(S1¢ S2)

Artery: superiomgluteal inferior
gluteal internalpudendal

Do o o I»

Interactive Hip © 2000 Primal Pictures Ltd.
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What can go wrong?

A Tight external rotators

I Results in toeut position
A Increases base of support
A Decreases relative limb length
A Decreases forefoot lever
A Stress on medial knee joint

A Weak external rotators

I Results in toen position
A Increases relative limb length
A Impairs forward progression
A Stress on lateral knee joint
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Abductors

Interactive Hip © 20 Primal Pictures Ltd.
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A Origin: outer surface dfium
between anterior and inferior
gluteallines, margin of greater
sclatic' notch

A Insertion: anterior border of Ry o Gluteus
greatertrochanter ‘ . Minimus

A Action: abducts thigh, rotates
thigh medially when limb is
extended

A Nerve: superiogluteal

(L4¢ S1)
A Action: superiogluteal

M
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Gluteus Medius

A Origin: outer surface of
lllum from iliac crest and
posteriorglutealline above 2\ Ve
to anteriorglutealline s 4
below

A Insertion: lateral surface of
greatertrochanter

A Action: abducts thigh,
rotates thigh laterally when
limb is extended

A Nerve: superiogluteal
(L4¢ S1)
A Artery: superiomgluteal

Interactive Hip © 20Primal Pictures Ltd.
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Origin: anterior part of outer lip
of iliac crest, anterior border of
llium

Insertion; middle 1/3 of thigh
alongiliotibial tract

Action: tenses fasciiata
counteracting backward pull of
gluteusmaximuson iliotibial

tract; assist in flexing, abducting
and medially rotating thigh

Nerve: superiogluteal
(L4¢ S1)

Artery: lateral femoral circumflex,
superiorgluteal

TherapeuticAssociates
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Tensor Fascia Latae

Tensor
Fascia
Latae
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llio-tibial Tract

A From TFL; gluteusaximus
& medius

A Attaches tdineaasperaof
femur/(through
Intermuscularseptum) and
lateral tubercle of the tibia

A Considered a passive

structure

A Assists ACL in preventing
posterior translation of
femur inweightbearing

A Attaches to lateral patella,

may cause prOblemS Interactive Knee 1.1 © 2000 Primal Pictures
Ltd.
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Origin: posterioglutealline,
tendon ofsacrospinalisdorsal
surface of sacrum and coccyx,
sacrotuberousigament

Insertion:glutealtuberosity of
femur, IT band

Action: extends thigh, assists In
adducting and laterally rotating it,
acting on insertion, muscle
extends trunk

Nerve: inferiorgluteal
(L5¢ S2)

Artery: superiomgluteal inferior
gluteal profundafemoris

TherapeuticAssociates
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Gluteus Maximus

Gluteus
Maximus
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What can go wrong?

A Tight abductors
I Increases base of support
I Decreases relative leg length

A Weak abductors

I Contralaterabelvic drop

I Decreases base of support

I Decreases limb stability

I Interferes with limb clearance
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Hip Extensors

Gluteus
Maximus

O
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Gluteus Maximus

Origin: posterioglutealline, tendon
of sacrospinalisdorsal surface of
sacrum and coccysgacrotuberous ‘ ‘? J Gluteus

ligament i

Insertion:glutealtuberosityof femuir,
IT band

Action: extends thigh, assists in //
adducting and laterally rotating it, g
acting on insertion, muscle extends

trunk

Nerve: inferiorgluteal

(L5¢ S2)

Artery: superiomgluteal inferior
gluteal profundafemoris

Interactive Hip © 2000 r‘_i‘rhal Pictures Ltd.
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What can go wrong?

A Tight Extensors
I Inadequate hip flexion
I Shortened step length

I Disrupts normal loading response by limiting knee flexion
and ankle plantar flexion

A Weak Hip Extensors
I Unproductive forward progression during stance phase
I Limits contralateral step length
I Increased demand on quadriceps
I Decreased limb stability
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Hamstrings

\
Interactive Knee 1.1 © 2000 Primal Pictures
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Semimembranosis

A Origin: upper and lateral
facet ofischialtuberosity

A Insertion: medial posterior
surface of mediatondyleof
tibia

A Action: flexes leg, extends |
thigh, rotates leg medially  Semimembranosis
when knee is flexed W

A Nerve: sciatic tibial part
(L5, S1)

A Artery: profundafemoris
popliteal
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Semitendinosis

A Origin:ischialtuberosity

A Insertion; upper part of
medial surface of tibia

A Action: flexes leg, extends
thigh, rotates leg medially
when knee isemiflexed

A Nerve: sciatie tibial part
(L5, S1)

A Artery: profundafemoris
popliteal

Semitendinosis
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Origin:
I Long headischialtuberosityand
sacrotuberousigament

I Short head: lateral lip dinea
aspera lateralsupracondylafine
of femur andintermuscular
septum

Insertion: head of fibula, lateral
condyleof tibia, lateral deep fascia of

leg

Action: flexes IeP, extends thigh,
laterally rotates leg when knee is
semtiflexed

Nerve: Sciatictipial portion to long
head (L5 S2),peronealto short head
(L5, S1))

Artery: profundafemoris, popliteal
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Biceps Femoris
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