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²ƘŀǘΩǎ ŎŀǳǎƛƴƎ ǊƻǘŀǘƻǊ 
cuff tendonitis?
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Shoulder Dysfunction 
caused by:
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ÅTrue forefoot varus
ÅOverpronation
ÅThis leads to increased 

valgusforce at the knee
ÅThis results in increased 

adduction and internal 
rotation of the hip

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

ÅThrowing angle becomes 
more horizontal (sidearm) 
increasing strain on the 
rotator cuff
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Direct Treatment 
Interventions
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ÅPhysical Therapy for the 
Shoulder

ïModalities for symptoms

ïRotator Cuff 
strengthening

ïThrowing Mechanics
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Equally Important
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ÅPhysical Therapy to 
address lower extremity 
problems
ïBalance and 

proprioceptivetraining

ïClosed chain 
strengthening

ïManual therapy 
techniques for the soft 
tissue, mobilizations and 
manipulations
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Critical for Long 
Term Success:
Stable Base of 

Support
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ÅEvaluation by Podiatrist

ÅOrthotics as deemed 
appropriate



www.therapeuticassociates.com

Not just the feet!
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ÅBy providing stable 
base, Podiatrists help 
people with many 
problems

ïKnee

ïHip

ïSpine

ïShoulder

ïElbow
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A Chain Link of 
Events
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Â Emphasis of presentation: 
how these interactions work 
downward in the eyes of a PT

Â Complex interactions of many body 
regions affecting above and below in 
the chain



www.therapeuticassociates.com

Gait Cycle
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ÅGait model based on research by Rancho Los Amigos

ÅModel applies to walking

ÅNote that there are many similarities, but some important   

differences with running gait
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The Biomechanics of 
Movement
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ÅInitial 
Contact/Heelstrike

ÅLoading Response

ÅMid Stance

ÅTerminal Stance

ÅPre-Swing

ÅInitial Swing

ÅMid Swing

ÅTerminal Swing
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The Biomechanics of 
Movement

11
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Weight Acceptance: 
Initial Contact

The moment when the foot hits the ground

13

Å Accomplishments
ï Forward progression
ï Stability
ï Shock absorption

Å Pelvis 
ï 5 degrees of forward rotation

Å Hip
ï 25-30° degrees of flexion
ï Extensors active

Å Knee
ï 0° flexion
ï Quadriceps active 

Å Ankle
ï 0° plantar flexion/5° subtalar

supination
ï Pretibialsactive

Å Critical Event
ï Heel first contact 
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Weight Acceptance: Loading 
Response

Shock is absorbed as forward momentum is preserved. 
A foot flat position is achieved.
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Å Accomplishments
ï Forward progression
ï Stability
ï Shock absorption

Å Pelvic forward rotation
ï 5 degrees

Å Hip
ï 25-30° degrees of flexion
ï Extensors & Abductors active

Å Knee
ï 15° flexion
ï Quadriceps active 

Å Ankle
ï 10-15° plantar flexion
ï Pretibialsactive

Å Critical Events
ï Hip Stability 
ï Controlled knee flexion & ankle 

plantarflexion
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Single Leg Support: Mid-Stance
The body progresses over the foot in a controlled manner. 

The contralateralswing limb provides the momentum.
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ÅAccomplishments
ïForward progression
ïStability

ÅHip
ï0° degrees of flexion
ïNo muscle activity

ÅKnee
ï0° flexion
ïNo muscle activity 

ÅAnkle
ï10° dorsiflexion
ïCalf muscles active

ÅCritical Event
ïControlled ankle dorsiflexion

with heel rise
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Single Leg Support: 
Terminal Stance

The body progresses past the forefoot.
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ÅAccomplishments
ïForward progression
ïStability

ÅHip
ï20° degrees of apparent 

hyperextension
ïNo muscle activity

ÅKnee
ï0° flexion
ïNo muscle activity 

ÅAnkle
ï10° dorsiflexion
ïCalf muscles active

ÅCritical Event
ïControlled ankle dorsiflexion

with heel rise 
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Swing Limb Advancement: 
Pre-Swing

The foot remains on the floor.  The knee rapidly flexes 
while weight is shifted to the other limb.
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ÅAccomplishments
ïFoot Clearance
ïLimb Advancement

ÅHip
ï0° flexion
ïAdductor Longusactive

ÅKnee
ï40° flexion
ïNo muscle activity 

ÅAnkle
ï20° plantarflexion
ïNo muscle activity

ÅCritical Event
ïPassive knee flexion to 40°
ïAnkle plantar flexion 



www.therapeuticassociates.com

Swing Limb Advancement: 
Initial Swing

The thigh begins to advance.
The knee continues to flex and the foot clears the ground.
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ÅAccomplishments
ïFoot Clearance
ïLimb Advancement

ÅHip
ï15° flexion
ïFlexors active

ÅKnee
ï60° flexion
ïFlexors active 

ÅAnkle
ï10° plantarflexion
ïPretibialsactive

ÅCritical Events
ïHip flexion to 15°
ïKnee flexion to 60°
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Swing Limb Advancement: Mid-
Swing

The thigh continues to advance as the knee begins to extend.
Foot clearance is maintained.
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Å Accomplishments
ï Foot Clearance
ï Limb Advancement

Å Hip
ï 25° flexion
ï Flexors initially active, then 

hamstrings

Å Knee
ï 25° flexion
ï Short head of biceps femoris

active 

Å Ankle
ï 0° plantarflexion
ï Pretibialsactive

Å Critical Events
ï Further hip flexion to 25°
ï Ankle dorsiflexionto 0°
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Swing Limb Advancement: 
Terminal Swing

The leg reaches out to achieve step length.
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ÅAccomplishments
ïFoot Clearance

ïLimb Advancement

ÅHip
ï25° flexion

ïHamstrings active

ÅKnee
ï0° flexion

ïQuadriceps active 

ÅAnkle
ï0° plantarflexion

ïPretibialsactive

ÅCritical Events
ïKnee extension to 0°
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The Role of Physical 
Therapy

21
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PT Objective 
Examination
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ÅAROM/PROM
ÅLigamentousStress Testing
ÅJoint Mobility
ÅFunctional Movement
ÅDifferential Diagnosis
ÅLook at each system
ïVascular
ïVisceral
ïSpondylogenic
ïSystemic
ïPsychogenic
ïNeurogenic
ïOsteogenic
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Lower Quadrant 
Interrelationship 

Example

23

ÅSingle Isolated Event
ïSecond degree inversion ankle sprain of anterior 

talofibular ligament

ÅSecondary Related
ïTraumatic subluxationof the superior tibiofibular

joint

ïTear of evertors

ïLoss of ankle mortise stability

ïSprain or subluxationof the cuboid



www.therapeuticassociates.com

Lower Quadrant 
Interrelationship 

Example

24

ÅParallel Lesions
ïLeft foot dysfunction with right sacro-iliac dysfunction

ÅPatterned Lesions
ïDecreased left hip extension
ï Increased extension at the left L5
ïFacilitation of L5-increased TFL and posterior tibialis tone
ï Increased anterior rotation of the left sacro-iliac joint
ïStress left iliolumbarligament
ïHyperextension of the left knee
ï Increased medial rotation of femur, increased Q angle
ï Increased lateral patellar forces
ïEarly transfer of forces to medial side of the foot
ï Increased stress on already hypertonic posterior tibialis

ÅWhere is the culprit and what is the victim?
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Mobility & Stability: 
SagittalPlane

25

Å Plantarflexion/ Dorsiflexionof ankle
Å PF / DF of mid-tarsal joints
Å PF / DF of toes (especially great toe)
Å Flexion / extension of the knee
Å Flexion / extension of the hip
Å Anterior & Posterior rotation of pelvis
Å Nutation/ counter-nutation of the sacrum
Å Flexion / extension of the spine
Å Flexion / extension of the shoulder
Å Flexion / extension of the scapula
Å Anterior & Posterior rotation of the clavicle
Å Flexion / extension of the elbow
Å Radial / ulnardeviation of the wrist

Example of Sagittalproblem: Achilles Tendonitis
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Mobility & Stability: 
Frontal Plane
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Å Inversion / eversionof calcaneus
Å Internal & external rotation of mid-tarsal joints
Å Internal & external rotation of toes
Å Varus/ Valgusof the knee
Å Abduction / Adduction of the hip
Å Upslip/ Downslipof pelvis
Å Sidebendingof the spine
Å Upward & downward rotation of the scapula
Å Upward & downward rotation of the clavicle
Å Abduction / Adduction of the shoulder
Å Pronation/ Supinationof the forearm

Example of Frontal problem: PeroneusLongus
Tendonitis
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Mobility & Stability: 
Transverse Plane
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Å Internal & External Rotation of ankle
Å Abduction / adduction of mid-tarsal joints
Å Abduction / adduction of toes
Å Internal / external rotation of the knee
Å Flexion / extension of the hip
Å Left & Right rotation of pelvis
Å Left & Right rotation of the spine
Å Internal & external rotation of the shoulder
Å Abduction / Adduction of the elbow
Å Flexion / extension of the wrist

Example of Transverse problem: HalluxValgus
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Anatomy of the Knee

28
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Bones of the Knee
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ÅFemur
ïLat/Medial Condyles

ÅArticulation with Tibia

ïLat/Med Epicondyles
ÅMuscle Attachments

ïPatellar Surface

ÅTibia
ïCondyles/Plateaus

ïDŜǊŘȅΩǎ& TibialTubercles

ÅFibula ςHead/Apex

ÅPatella ςhas prepatellar
bursa subcutaneously
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The Patella

30
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What can go wrong?
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ÅStress Fracture
ïFemur, Tibia or Fibula
ÅProblems transmitted through kinetic chain depends 

upon site of the fracture

ÅFibular stress fractures can be problematic for 
peronealsbecause of muscle attachments

ÅFacet Irritation
ïCreates antalgicgait altering cycle of the gait that 

would be pertinent to bearing range of the facet
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Ligaments of the 
Knee

32
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Anterior Cruciate 
Ligament

33

Å Intracapsular, but lies 
outside synovial cavity

Å Inner aspect of lateral 
femoral condyleto anterior 
medial tibia

ÅPrimary restraint to anterior 
translation of tibia

ÅMakes a contribution to 
controlling varus/valgusand 
medial/lateral rotation

Å Injured  most often in 
flexion with tibial rotation
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Posterior Cruciate 
Ligament

34

ÅFrom inner aspect of medial 
femoral condyle, inferior, 
posterior and laterally to 
posterior tibia

ÅPrimary restraint to 
posterior displacement of 
the tibia

ÅLimits tibial rotation

ÅACL and PCL may help 
produce rotation at 
endrangeextension
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Medial Collateral 
Ligament

35

ÅFrom medial femoral 
condyle, slopes anteriorlyto 
medial aspect of proximal 
tibia

ÅBlends with joint capsule
ÅAttaches to medial 

meniscus
ÅTight in hyperextension
ÅResists extension and valgus

stresses
ÅAssists in resisting anterior 

translation and external 
rotation of tibia



www.therapeuticassociates.com

Lateral Collateral 
Ligament

36

ÅFrom lateral femoral 
condyle, runs posteriorlyto 
fibular head

ÅNo attachment to either 
meniscus or capsule

ÅResists varusstress

ÅHelps resist lateral rotation 
of the tibia

ÅWorks with popliteusto  
limit combined lateral 
rotation with posterior 
displacement of the tibia
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What can go wrong?

37

ÅLigament Strains

ïPain when ligament is on stress

ïAntalgic gait can alter mechanics of foot & ankle

ÅLigament Tears

ïGross instability

ïExcessive motion at the knee translates below in 
plane of instability
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Medial Meniscus

38

ÅC shaped

ÅMuch larger than lateral

ÅAttached to tibia by 
coronary ligaments

ÅRelatively rigid attachments 
(including MCL and 
semimembranosis)

ÅAttached to lateral meniscus 
by transverse ligament

ÅHas attachments to patella

ÅRelative lack of mobility 
may contribute to injuries
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Lateral Meniscus
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ÅO shaped

ÅSmaller than medial

ÅAttached to tibia by 
coronary ligaments

ÅAttached to cruciatesand 
popliteus

ÅAttached to medial 
meniscus by transverse 
ligament

ÅHas attachments to patella

ÅMore mobile, less 
frequently injured than 
medial meniscus
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What can go wrong?
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ÅMeniscus injuries/tears

ÅArthritis

ïPainful weight bearing shortening contralateral 
step length

ïLack of stability translating below
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Anterior fat pad & 
bursae

41

Å Infrapatellarfat pad

ÅDeep infrapatellarbursae
ïBoth are between patellar 

ligament and anterior tibia

ïThere is also a subcutaneous 
infrapatellarbursa

ÅSuprapatellarbursae
ïBetween quadriceps tendon 

and anterior femur

ÅPrepatellarBursa
ïSubcutaneous

ÅPesAnserine Bursa
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What can go wrong?
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ÅBursitis

ïPainful weightbearing or painful movement in 
extremes of range



www.therapeuticassociates.com

Patellar Ligament
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ÅApex of patella to tibial 
tuberosity
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What can go wrong?
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ÅPatellar Tendonitis

ïDecreased knee stability

ïDecreased eccentric control of quadriceps

ïMay result in compensatory reduction in knee 
flexion, which reduces ankle dorsiflexion
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Muscles of the Knee

45
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Popliteus
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ÅOrigin: lateral condyleof 
femur

Å Insertion: proximal 1/3 of 
posterior aspect tibia 
(proximal to solealline)

ÅAction: internal rotation of 
leg on femur, external 
rotation of femur on leg

ÅNerve supply: tibial nerve 
(L5, S1)

ÅArtery: genicularbranches 
of popliteal
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Plantaris

47

ÅOrigin: lateral 
epicondyleof femur

ÅInsertion: calcaneus
(anteromedialto tendo
calcaneus)

ÅAction: plantar flexion

ÅNerve supply: tibial
nerve (L4 ςS1)

ÅArtery: suralbranches 
of popliteal
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Soleus
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ÅOrigin: solealline and 
adjacent surface of tibia, 
proximal 1/3 of posterior 
surface of the fibula

Å Insertion: calcaneus

ÅAction: plantar flexion

ÅNerve supply: tibial nerve 
(S1, S2)

ÅArtery: posterior tibial, 
peroneal, suralbranches of 
popliteal
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Gastrocnemius

49

ÅOrigin:
ïMedial Head: medial condyle

of femur
ïLateral Head: lateral condyle

of femur

Å Insertion: calcaneus
ÅAction: plantar flexion of 

foot, flexion of leg of free 
limb

ÅNerve supply: tibial nerve 
(S1, S2)

ÅArtery: suralbranches of 
popliteal
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Tibialis Posterior
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ÅOrigin: proximal 2/3 of 
posterior surface of the 
tibia, proximal 2/3 of fibula, 
interosseousmembrane

Å Insertion: navicular, 
cuneiforms, cuboid, based 
of metatarsals 2-4

ÅAction: inversion and 
plantar flexion

ÅNerve supply: tibial nerve 
(L5, S1)

ÅArtery: peroneal
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Tibialis Anterior
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ÅOrigin: lateral condyleof 
tibia, proximal 2/3 of lateral 
surface of tibia, 
interosseousmembrane 
and deep fascia of leg

Å Insertion: medial cuneiform, 
base of first metatarsal

ÅAction: inversion and 
dorsiflexionof the foot

ÅNerve supply: deep 
peroneal(L4 ςS1)

ÅArtery: muscular branches 
of anterior tibial
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Peroneus Longus
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ÅOrigin: proximal 2/3 of 
lateral surface of fibula

Å Insertion: base of first 
metatarsal, medial 
cuneiform

ÅAction: eversionand weak 
plantar flexion of foot

ÅNerve supply: superficial 
peronealnerve (L4 - S1)

ÅArtery: muscular branches 
of anterior tibial and 
peroneal
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Other Structures of 
the Knee

53
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Interosseous 
Membrane

54

ïNot part of knee joint

ïRuns inferior from fibula 
to tibia

ïLimits movement 
between tibia and fibula

ïSite for muscle 
attachments
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Medial and Lateral 
Retinaculum

55

ÅPassive ligamentous 
structures that aid in 
patellar stability

ÅLateral retinaculum may 
be overly tight and 
contribute to lateral 
tracking
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Common Victims-
ITB Syndrome

56

IT Band Syndrome
Å Pain on the outer 

aspect of the knee at 
same distance

Å Pain with stairs
Å Pain absent after run

Å Weakness in gluteals
Å Running on cantered 

road
Å Excessive pronation
Å Change in training 

terrain or elevation
Å Worn shoes/incorrect 

shoes
Å Leg length difference
Å Lateral tilt of the pelvis
Å Less common is 

actually the ITB itself
Å Facilitated segment of 

L5 causing 
hypertonicityof the TFL
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Joints of the Knee

57

ÅTibial-femoral

ÅPatellofemoral

ÅProximal Tibiofibular Joint
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Tibiofemoral Joint

58

ÅType: bicondylar, hinge synovial
ÅMotion: 2 degrees of freedom
ïFlexion: 135 degrees 
ïExtension: 0 degrees (up to 15 degrees of hyperextension may be 

possible)
ï Internal rotation: 20 ς30 degrees
ïExternal rotation: 30 ς40 degrees

ÅJoint mechanics: concave tibal condylesglide in direction of 
movement on convex femoral condyles
ïConjunct external tibial rotation (with extension) due to shape and 

size of condylesand menisci

ÅCapsular pattern: flexion limited more than extension
ÅClose pack: full extension and external rotation
ÅRest position: 25 degrees of flexion
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What can go wrong?

59

ÅArthritis
ïLoss of articularcartilage can an occur with age
ïPainful weight bearing alters gait

ÅCapsular Tightening
ïStiffness in joint capsule limits knee range
ïLoss of flexion does not usually cause trouble with normal 

walking unless extreme
ïLoss of full knee extension decreases stability with heel 

strike
ÅConjunct lateral rotation for screw-home mechanism is essential

ÅLoose body
ïLocking or giving way
ïInstability
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Patellofemoral Joint

60

ÅType: Sesamoid

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

ÅJoint mechanics: 
ïExtension: patella sits on anterior surface of distal femur (rests on fat 

pad)

ïFlexion: patella slides distally on femoral condyles

ïFlexion: patella sinks into intercondylar notch

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

ïPatella rotates laterally as about 7 degrees as knee flexes from 25 to 
130 degrees, with most having occurred by 60 degrees of flexion
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What can go wrong?

61

ÅArthritis (wearing of the undersurface of the 
patella)

ÅFaulty knee tracking (patellofemoral 
syndrome)

ïInvoluntary compensations may create forces that 
create problems below
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Proximal Tibiofibular 
Joint

62

ÅType: plane synovial joint
ÅJoint mechanics: tibial facet is slightly convex and fibular facet 

is slightly concave so fibula glides in direction of movement
ïSmall amount of inferior and superior sliding possible
ïJoint is more relevant to motion of the ankle than to the knee
ï Inferior joint acts as a pivot for superior joint
ïWeightbearingdorsiflexioncauses fibula to move into abduction, glide 

upward and internally rotate = posterior glide due to strong posterior 
ligament as a hinge & limit of motion

ÅCapsular pattern: Pain with weightbearingdorsiflexion
ÅClose pack: Weightbearingknee extension with ankle 

dorsiflexion?
ÅRest position: non-weightbearing?
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What can go wrong?

63

ÅSubluxation
ïFibula gets displaced in faulty position

ÅHypomobility
ïFibula unable to glide in its normal movement
ïAs a result, normal splaying does not occur at inferior joint
ïAnkle cannot fully dorsiflex

ÅHypermobility
ïUnstable superior tib/fib joint
ïExcessive movement translates to inferior joint
ïUnstable ankle mortise
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Case Example #1
History

64

Å38 year old female runner

ÅSustained a fall during a run on uneven 
ground

ÅInitially noted minimal pain in left lateral knee, 
but this resolved within a day or two

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

65

ÅHip and Knee ROM WNL bilaterally.
ÅAnkle plantarflexion, inversion & eversionWNL 

bilaterally. Right DF WNL. Left ankle DF limited to 5 
degrees with loss of conjuctexternal rotation.
ÅHip, knee and ankle manual muscle tests WNL 

bilaterally.
ÅAnkle ligaments testing reveals normal stability 

bilaterally.
ÅFunctional twist test shows gross hypomobilityof 

superior tib/fib joint
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Case Example #1
Assessment
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ÅTraumatic subluxation of fibula has resulted in 
dysfunctional superior tib/fib joint

ÅLack of mobility in superior tib/fib joint does 
not allow normal splaying of inferior joint

ÅWider anterior talus cannot move freely into 
dorsiflexion, limiting movement
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Case Example #1
Treatment

67

ÅManipulation of superior tib/fib joint

ÅMuscle reeducation to maintain mobility of 
the joint

ÅAnkle joint mobilization to restore dorsiflexion
at the talocruraljoint because of secondary 
restrictions that had occurred

ÅAnkle strengthening, balance & 
proprioception

ÅGradual return to running
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Anatomy of the Hip 
& Pelvis

68
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The Hip Joint

69
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Hip Joint

70

ÅType: synovial, simple, unmodified ovoid (ball & socket)

ÅMotion: 3 degrees of freedom
ïFlexion/extension

ïAbduction/adduction

ïExternal rotation/internal rotation

ÅClose pack position:  extension, abduction, internal rotation

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

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

71

Å Movement norms:
ÅFlexion: 120 ς135 degrees (90 with knee extended)
ÅExtension: 10 ς30 degrees
ÅAbduction: 30 ς50 degrees
ÅAdduction: 10 ς30 degrees
ÅExternal rotation: 45 ς60 degrees
Å Internal rotation: 30 ς45 degrees

Å Joint Mechanics: convex femoral head on concave acetabulum
ï Flexion: pure spin (posterior rotation)
ï Extension: pure spin (anterior rotation)
ï Abduction: inferior glide of femoral head
ï Adduction: superior glide of femoral head
ï External rotation: anterior glide of femoral head
ï Internal rotation: posterior glide of femoral head

Å Closed chain: can think of acetabulumsliding with the direction of 
movement
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Hip Joint Capsule

72
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Hip Joint Capsule

73

ÅRuns posteriorly from anterior acetabulum to 
mid-femoral neck and anteriorly from 
acetabulum to intertrochanteric ridge

ÅCapsule spirals with maximum tension in 
extension with abduction and internal 
rotation

ÅAlso tight in flexion (2 close packed positions?)
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What can go wrong?

74

ÅArthritis
ïLoss of cartilage can an occur with age
ÅPainful weightbearingcan limit contralateralstep 

length

ïStiffness in joint capsule 
Åcan limit motion in one or more directions

ÅParallel lesions as we discussed before with increase in 
lumbar mobility

ÅLoose body
ÅInstability
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Bursae of the Hip

75
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Iliopectineal Bursa

76

ÅLies between the 
pubofemoral and 
iliofemoral ligaments

ÅSeparates tendon of 
iliopsoas from the 
femur
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TrochantericBursa 
of Gluteus Medius

77

ÅSeparates tendon of 
gluteus medius from 
anterior superior aspect 
of greater trochanter



www.therapeuticassociates.com

Subcutaneous 
TrochantericBursaeof 

Gluteus Maximus

78

ÅSeparates gluteus 
maximus from greater 
trochanter
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What can go wrong?

79

ÅBursitis

ïPainful movement of the hip

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

ïPainful weight bearing

ÅDecreased contralateral step length
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Hip Flexors

80
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Psoas Major

81

ÅOrigin: anterior surface of 
transverse process and 
bodies of lumbar vertebrae, 
adjacent intervertebraldiscs

Å Insertion: lesser trochanter
of femur

ÅAction: flexes thigh, flexes 
vertebral column on pelvis 
when leg is fixed

ÅNerve: 2nd & 3rd lumbar
ÅArtery: iliolumbar
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Iliacus

82

Å Origin: upper 2/3 of iliac fossa, 
iliac crest, anterior sacroiliac, 
lumbosacral, and iliolumbar
ligaments, ala of sacrum

Å Insertion: tendon of psoasmajor, 
lesser trochanter, capsule of hip 
joint, body of femur

Å Action: flexes thigh, tilts pelvis 
forward when leg is fixed

Å Nerve: femoral (L2 ςL4)

Å Artery: iliolumbar, superior 
gluteal
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Psoas Minor

83

Å Origin: vertebral margins of 12th

thoracic and 1st lumbar vertebra, 
corresponding intervertebraldisc

Å Insertion: pectinealline, 
iliopectinealeminence

Å Action: flexes pelvis on vertebral 
column, assists psoasmajor in 
flexing vertebral column on pelvis

Å Nerve: 1st or 2nd lumbar

Å Artery: iliolumbar

Å Notable: this muscle is absent in 
40% of population
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What can go wrong?

84

ÅTight hip flexors
ïInadequate hip extension
ÅIncreases demand on quadriceps and hip extensors

ÅDecreases limb stability

ÅDecreases step length of contralaterallimb

ÅWeak hip flexors
ïInadequate hip flexion
ÅImpaired limb clearance

ÅImpaired limb advancement

ÅDecreases step length

ÅLimits knee flexion and ankle PF thereby limiting normal loading 
response
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Quadriceps

85
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Rectus Femoris

86

ÅOrigin:
ïStraight head: anterior 

inferior iliac spine

ïReflected head: from groove 
on upper brim of acetabulum

Å Insertion: tibial tuberosity
by patellar ligament

ÅAction: extends leg, flexes 
thigh

ÅNerve: femoral (L2 ςL4)

ÅArtery: lateral femoral 
circumflex
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Vastus Medialis
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ÅOrigin: lower ½ of 
intertrochantericline, linea
aspera, medial 
supracondylarridge, 
intermuscularseptum, 
tendon of adductor magnus

Å Insertion: tibial tuberosity
by patellar ligament

ÅAction: extends leg
ÅNerve: femoral (L2 ςL4)
ÅArtery: femoral, profunda

femorisand genicular
branches of popliteal
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Vastus Intermedius
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ÅOrigin: upper 2/3 anterior 
and lateral surface of the 
femur, lower ½ of linea
aspera, upper part of 
supracondylarline

Å Insertion: tibial tuberosity
by patellar ligament

ÅAction: extends leg

ÅNerve: femoral (L2 ςL4)

ÅArtery: lateral femoral 
circumflex
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Vastus Lateralis
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ÅOrigin: capsule of hip joint, 
intertrochantericline, 
greater trochanterline, 
glutealtuberosity, linea
apera, lateral intermuscular
septum

Å Insertion: tibial tuberosity
by patellar ligament

ÅAction: extends leg
ÅNerve: femoral (L2 ςL4)
ÅArtery: lateral femoral 

circumflex, lateral superior 
genicular
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What can go wrong?
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ÅTight quadriceps
ïLimits knee flexion
ÅDecreases shock absorption

ÅDecreases forward tibial momentum

ÅInterferes with foot clearance

ÅWeak quadriceps
ïInadequate extension
ÅDecreases step length

ÅInterferes with first heel contact

ïDecreased knee stability
ÅIncreases demands of joints of ankle & foot 
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Adductors (& 
internal rotators)
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Adductor Brevis
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ÅOrigin: outer surface of 
inferior ramusof pubis

Å Insertion: line extending 
from lesser trochanterto 
lineaaspera

ÅAction: adducts thigh and 
assists in flexing it

ÅNerve: obturator (L3, L4)

ÅArtery: medial femoral 
circumflex, obturator
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Adductor Longus
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ÅOrigin: front of pubis in 
angle between crest and 
symphysis

Å Insertion: middle ½ of 
medial lip of lineaaspera

ÅAction: adducts thigh and 
assists in flexing it

ÅNerve: obturator (L2 ςL3)

ÅArtery: medial femoral 
circumflex, obturator
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Adductor Magnus
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Å Origin: ischialtuberosity, ramiof 
ischiumand pubis

Å Insertion: line extending from 
greater trochanterto linea
aspera, lineaaspera, medial 
supracondylarline, adductor 
tubercle

Å Action: adducts thigh, upper 
portion flexes it, lower portion 
extends it

Å Nerve: obturator to anterior part 
(L3, L4), sciatic (tibial) to posterior 
part (L4, L5)

Å Artery: medial femoral 
circumflex, profundafemoris, 
obturator, popliteal
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Pectineus
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ÅOrigin: pectinealline, 
surface of pubis between 
iliopectinealeminence and 
pubic tubericle

Å Insertion: line extending 
from lesser trochanterto 
lineaaspera

ÅAction: adducts, flexes, 
medially rotates thigh

ÅNerve: femoral (L2, L3)

ÅArtery: medial femoral 
circumflex, obturator
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Gracilis
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ÅOrigin: lower ½ of pubic 
symphysis, upper ½ of pubic 
arch

ÅUpper part of medial 
surface of tibia

ÅAction: flexes leg and 
medially rotates at hip joint, 
adducts thigh

ÅNerve: obturator (L3, L4)

ÅArtery: profundafemoris, 
obturator, medial femoral 
circumflex
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What can go wrong?
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ÅTight adductors

ïRelative leg length increase

ÅMay interfere with limb clearance

ïDecreases base of support

ïStress on lateral knee joint

ÅWeak adductors

ïDecreases limb stability during pre-swing

ïDecreases relative leg length
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External Rotators
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Quadratus Femoris
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ÅOrigin: lateral margin of 
ischialtuberosity

Å Insertion: quadrate tubercle 
of femur, lineaquadrata

ÅAction: adducts and 
laterally rotates thigh

ÅNerve: nerve to quadratus
femorisand gemellus
inferior 
(L4 ςS1)

ÅArtery: medial femoral 
circumflex
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Obturator Externus
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ÅOrigin: outer margin of 
obturator foramen, outer 
surface of  obturator
membrane

Å Insertion: trochantericfossa
of femur

ÅAction: adducts thigh, 
rotates it laterally

ÅNerve: posterior branch of 
obturator (L3, L4)

ÅArtery: obturator, medial 
femoral circumflex
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Inferior Gemellus
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ÅOrigin: upper part of ischial
tuberosity

Å Insertion: medial surface of 
greater trochanterwith 
obturator internustendon

ÅAction: rotates thigh 
laterally

ÅNerve: nerve to quadratus
femorisand gemellus
inferior 

(L4 ςS1)

ÅArtery: inferior gluteal
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Obturator Internus
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Å Origin: margins of obturator
foramen, obturator membrane, 
pelvic surface of hip bone behind 
and above obturator foramen, 
obturator fascia

Å Insertion: medial surface of 
greater trochanter

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

Å Nerve: nerve to obturator
internusand gemellussuperior 
(L5 ςS2)

Å Artery: internal pudendal, 
superior gluteal



www.therapeuticassociates.com

Superior Gemellus
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ÅOrigin: outer surface of 
ischialspine

Å Insertion: medial surface of 
greater trochanterwith 
obturator internustendon

ÅAction: rotates thigh 
laterally

ÅNerve: nerve to obturator
internusand superior 
gemellus(L5 ςS2)

ÅArtery: inferior gluteal
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Piriformis
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Å Origin: pelvic surface of sacrum 
between anterior sacral foramina, 
margin of greater sciatic foramen, 
sacrotuberousligament

Å Insertion: upper border of greater 
trochanterof femur

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

Å Nerve: nerve to piriformis

(S1 ςS2)

Å Artery: superior gluteal, inferior 
gluteal, internal pudendal
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What can go wrong?
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ÅTight external rotators

ïResults in toe-out position
ÅIncreases base of support

ÅDecreases relative limb length

ÅDecreases forefoot lever

ÅStress on medial knee joint

ÅWeak external rotators

ïResults in toe-in position
ÅIncreases relative limb length

ÅImpairs forward progression

ÅStress on lateral knee joint
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Abductors
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Gluteus Minimus
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ÅOrigin: outer surface of ilium
between anterior and inferior 
gluteallines, margin of greater 
sciatic notch

Å Insertion: anterior border of 
greater trochanter

ÅAction: abducts thigh, rotates 
thigh medially when limb is 
extended

ÅNerve: superior gluteal
(L4 ςS1)

ÅAction: superior gluteal



www.therapeuticassociates.com

Gluteus Medius
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ÅOrigin: outer surface of 
ilium from iliac crest and 
posterior glutealline above 
to anterior glutealline 
below

Å Insertion: lateral surface of 
greater trochanter

ÅAction: abducts thigh, 
rotates thigh laterally when 
limb is extended

ÅNerve: superior gluteal
(L4 ςS1)

ÅArtery: superior gluteal
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Tensor Fascia Latae
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Å Origin: anterior part of outer lip 
of iliac crest, anterior border of 
ilium

Å Insertion; middle 1/3 of thigh 
along iliotibial tract

Å Action: tenses fascia lata
counteracting backward pull of 
gluteus maximuson iliotibial
tract; assist in flexing, abducting 
and medially rotating thigh

Å Nerve: superior gluteal

(L4 ςS1)

Å Artery: lateral femoral circumflex, 
superior gluteal
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Ilio-tibial Tract
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ÅFrom TFL, gluteus maximus
& medius

ÅAttaches to lineaasperaof 
femur (through 
intermuscularseptum) and 
lateral tubercle of the tibia

ÅConsidered a passive 
structure

ÅAssists ACL in preventing 
posterior translation of 
femur in weightbearing

ÅAttaches to lateral patella, 
may cause problems
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Gluteus Maximus
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Å Origin: posterior glutealline, 
tendon of sacrospinalis, dorsal 
surface of sacrum and coccyx, 
sacrotuberousligament

Å Insertion: glutealtuberosityof 
femur, IT band

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

Å Nerve: inferior gluteal

(L5 ςS2)

Å Artery: superior gluteal, inferior 
gluteal, profundafemoris
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What can go wrong?
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ÅTight abductors

ïIncreases base of support

ïDecreases relative leg length

ÅWeak abductors

ïContralateralpelvic drop

ïDecreases base of support

ïDecreases limb stability

ïInterferes with limb clearance
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Hip Extensors

113
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Gluteus Maximus
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Å Origin: posterior glutealline, tendon 
of sacrospinalis, dorsal surface of 
sacrum and coccyx, sacrotuberous
ligament

Å Insertion: glutealtuberosityof femur, 
IT band

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

Å Nerve: inferior gluteal

(L5 ςS2)

Å Artery: superior gluteal, inferior 
gluteal, profundafemoris
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What can go wrong?
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ÅTight Extensors
ïInadequate hip flexion

ïShortened step length

ïDisrupts normal loading response by limiting knee flexion 
and ankle plantar flexion

ÅWeak Hip Extensors
ïUnproductive forward progression during stance phase

ïLimits contralateral step length

ïIncreased demand on quadriceps

ïDecreased limb stability
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Hamstrings
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Semimembranosis

117

ÅOrigin: upper and lateral 
facet of ischialtuberosity

Å Insertion: medial posterior 
surface of medial condyleof 
tibia

ÅAction: flexes leg, extends 
thigh, rotates leg medially 
when knee is flexed

ÅNerve: sciatic ςtibial part
(L5, S1)

ÅArtery: profundafemoris, 
popliteal
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Semitendinosis
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ÅOrigin: ischialtuberosity

Å Insertion: upper part of 
medial surface of tibia

ÅAction: flexes leg, extends 
thigh, rotates leg medially 
when knee is semiflexed

ÅNerve: sciatic ςtibial part

(L5, S1)

ÅArtery: profundafemoris, 
popliteal
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Biceps Femoris
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Å Origin:
ïLong head: ischialtuberosityand 

sacrotuberousligament
ïShort head: lateral lip of linea

aspera, lateral supracondylarline 
of femur and intermuscular
septum

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

Å Action: flexes leg, extends thigh, 
laterally rotates leg when knee is 
semi-flexed

Å Nerve: Sciatic (tibial portion to long 
head (L5 ςS2), peronealto short head 
(L5, S1))

Å Artery: profundafemoris, popliteal


