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Dynamic Assessment and 
Care of Injuries in Sport
Christine Foss MD, DC, M.S. Ed., ATC, DACBSP, DACRB, ICSC
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• Course Abstract: 

•      This course will look at the lower limb and its unique role in force transmission and production and how 
this kinetic chain can promote optimal performance or exists as a predisposition to injury.  Dive into the 
dissection of the top sports injuries of the lower limb and understand how to unpeel the causative factors 
that make-or-break athletic performance.  As the course progresses, assessment skills of injuries of the lower 
limb will be demonstrated. Finally, rehabilitation regimes for unpeeling the kinetic chain and returning an 
athlete to sport and ready for optimal performance will be reviewed.  
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Dr Google
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STRUCTURE IS AFFECTED BY FUNCTION 

 FUNCTION IS AFFECTED BY STRUCTURE
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The Kinetic Chain

• Significance of the 
evaluation of the kinetic 
chain in the instance of  
sports injuries 

FOOT LEVELERS
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Understanding 
the Kinetic Chain 

• An interlinking system of joints, 
cartilage, muscles, tendons, 
ligaments and fascia

• The coupling of these 
anatomical  structures in order 
to create movement

FOOT LEVELERS
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PAST INJURIES AND 
CHANGES IN 
FUNCTION

• Mechanical Changes

• Strength Changes

• ROM Changes

FOOT LEVELERS
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Ramifications of a Brake 
in the Kinetic Chain

• The wake of previous injuries
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Where to Begin
1. Understanding the action and 

interactions of each region in movement
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Evaluation of the 
Kinetic Chain 
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ALL HUMANS ARE NOT 
CREATED EQUAL

• WE USE OUR BODIES 
DIFFERENTLY

• WE HAVE STRUCTURAL 
DIFFERENCES 

• AMERICAN ACADEMY OF 
PEDIATRICS- ”NORMAL “  

• QUAD PIC 
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Functional Anatomy 

• Understanding what needs to 
happen for normal motion to 
occur.

• This could be in gait or for a 
particular  skill or series of skills. 
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Functional 
and 
Structural 
Faults
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Steps in Assessing 
the Kinetic Chain
• 1. AN ACCURATE DIAGNOSIS OF 

THE PRIMARY COMPLAINT
• 2. ASSESS THE FUNCTIONAL 

DEFICITS/COMPENSATIONS THAT 
COULD HAVE CONTRIBUTED TO 
THAT COMPLAINT
• 3.  FIX THE PRIMARY 

COMPLAINT
• 4. FIX THE KINETIC CHAIN
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The HIP 

• Understanding the anatomy of 
the hip

• A multidirectional joint

• Muscles.
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Layers of Muscle in the Hip 

• Glute Minimus
• Function 
• Injuries 
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Glute Medius

• Function

• Injuries 

• SSX 

• Imaging techniques 
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Adductor 
Complex 

• Pectineus

• Adductor Brevis

• Adductor Longus 

• Adductor Magnus

• Gracilis 
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Medial Hip 

• Sartorius 

• Semimembranosus 

• Semitendinosus 
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The Lateral Hip 

• Tensor Fascia Lata

• Glute max

• The investment of max and TFL 
forming the ITB, ITTract 
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The External 
Rotators of the 
Hip 

• Glute med,

• Glute max

• Piriformis

• Superior Gem.

• Inferior Gem….. 

• Obturator Internus 

• Quadricep femoris 
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Muscular 
Considerations of 
the Kinetic Chain 

Do we put them in the same orthotic?

Do they need the same orthotic on the right 
foot as the left?
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Pic of pelvic obliquity 
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Corrections for performance 

Individualized corrections so that pelvic obliquity can be corrected 
No two feet are alike
 Heel position
 Pronation/hyperpronation/supination
 Plantar vault status 
Pelvic listings are not symmetrical
Muscle activation is not symmetrical
Muscle inhibition/facilitation/strength/weakness  noT symmetrical 
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Assistance in 
Correcting the Kinetic 

Chain 
• Begin the fix on day one

• Support with an 
individualized orthotic that is 
custom created for each foot 
and circumstance

• Support with a corrective 
plan that will reset the 
optimal function of the 
kinetic chain.  

 -CMT
 -Therex
 -Ancillary Care
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Begin Thinking 
About the 
Transfer of Force 
in the lower 
limb 
• Understand anatomy and the 

functional aspect of the anatomy 
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T. Michaud
Human Locomotion
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How to enhance performance 

• The first step is to:
• Correct kinetic chain faults
• Top Down/bottom up approach is the fastest plan of attack
• Breakout here to look at unwinding  
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5 Stages of the Stance Phase
3 Stages of the Swing Phase 

32

The Events of Human 
Motion 

• Beginning with … 

• T Spine rotation, lat activation, glute activation, 
hamstring activation…..
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Dynamic Lumbar Motion
• Left foot strikes the ground the lumbar spine rotates 3 degrees 

and laterally flexes 1 degree to the right (A and B)
• Following heel strike, the contralateral pelvis drops 4 degrees 

(C )
• The lumbar spine flexes forward for shock absorption
• Arm swing in opposite direction of pelvis
• The upper thoracic spine rotates in the opposite direction as 

the lumbar spine
• The transition from right rotation of the lumbar spine to left 

rotation of the upper thoracic spine typically occurs at the 
eight thoracic vertebrae

• Shortly after heel strike, the lumbar spine reverses directions 
in all planes in order to dampen movement of the pelvis

• *T Michaud

FOOT LEVELERS
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Bony and 
Biomechanical 
Considerations 
in Hip Injuries
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The Acetabular 
Labrum 

• The labrum Fx

• Femoral anteversion causes hip 
instability and increases stress on the 
labrum

• Sport and labrum predisposition

730 THE BONE & JOINT JOURNAL

The acetabular labrum is a soft-tissue structure which lines the acetabular rim of the hip 
joint. Its role in hip joint biomechanics and joint health has been of particular interest over 
the past decade. In normal hip joint biomechanics, the labrum is crucial in retaining a layer 
of pressurised intra-articular fluid for joint lubrication and load support/distribution. Its seal 
around the femoral head is further regarded as a contributing to hip stability through its 
suction effect. The labrum itself is also important in increasing contact area thereby 
reducing contact stress. Given the labrum’s role in normal hip joint biomechanics, surgical 
techniques for managing labral damage are continuously evolving as our understanding of 
its anatomy and function continue to progress. The current paper aims to review the 
anatomy and biomechanical function of the labrum and how they are affected by differing 
surgical techniques.

Take home message: The acetabular labrum plays a critical role in hip function and 
maintaining and restoring its function during surgical intervention remain an essential goal.

Cite this article: Bone Joint J 2016;98-B:730–5.

In recent years there has been growing inter-
est in the role of the acetabular labrum in hip
joint biomechanics and joint health.1-5 This
has been mainly driven by its role in the
degenerative process of arthritis at the hip,
and additional reports of improved clinical
scores when the labrum is preserved during
arthroscopic surgery at the hip.6,7 Tech-
niques for the management of labral tears
used to restore or optimise hip function are
constantly evolving as our understanding of
the acetabular labrum anatomy and function
continues to expand.2,8,9

The function of the acetabular labrum can
be impaired as a result of deterioration caused
by hip pathologies such as, femoroacetabular
impingement (FAI),10,11 dysplasia and capsular
laxity or by acute trauma, degeneration and
repetitive extreme ranges of movement.12-14

This may lead to pain, a restricted range of
movement and ultimately the onset of degener-
ative changes.15,16 Various surgical techniques
for managing labral damage exist, which affect
not only clinical outcome but also the biome-
chanics of the hip. The primary aim of this
paper is to review the current evidence on the
anatomy and function of the labrum as well as
how they are affected by differing surgical
interventions.

Anatomy of the labrum
The acetabular labrum is a soft tissue of the hip
joint attached to the acetabular rim. Together
with the transverse acetabular ligament, the
two structures join inferiorly to form a contin-
uous ring. The inferior region of the labrum is
widest, measuring up to 6.4 mm and thickest
in the superior region measuring up to 5.5 mm
(Fig. 1).17 The labrum, which is triangular in
cross-section, is composed of articular and
non-articular surfaces. On the articular sur-
face, the labrum joins the hyaline acetabular
cartilage averaging 1.26 mm in thickness,18

through a 1 mm to 2 mm wide transition
zone17 and the underlying bone through a layer
of calcified cartilage. Here the labrum is com-
posed of fibrocartilage, a mixture of white
fibrous and cartilaginous tissue. The orienta-
tion of collagen fibres within the transition
zone have been found to differ depending on
their location.19 Posteriorly, the collagen fibres
attach perpendicularly, whereas anteriorly the
collagen fibres are parallel to the rim, making
the labrum particularly vulnerable to shear
forces. On the non-articular surface, where the
labrum is composed of dense connective tissue,
it is attached directly to the bone allowing
nerves and blood vessels to traverse the
tissue.17
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Femoral	Anteversion,	Age,	Structure	and	Function

https://westernkidshealth.com/w-
sitting-why-the-drama/
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The 
Significance of  
Femoral 
Positioning in 
Sport*Ramifications of Femoral Anteversion:

1. Overload of the anterior hip joint
     2.    Labrum overload
     3 .  Anterior hip joint capsule overload 

When the foot is positioned directly forward….

38
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THE QUESTION 
IS WHAT THEN..
WHY

40

Hip Exam 

• Testing for all structures in the 
region

• Joint

• Cartilage 

• Tendons

• Muscle

• Fascia 
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ROM of the HIP

• Flexion- 120°
• Extension- 20°
• Internal Rotation- 30°
• External Rotation- 45°
• Abduction -45°
• Adduction -20°

42
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Gait Dissection

• The anterior hip compartment 
eccentrically contracts with heel strike. 
This slowly lowers the leg to the ground.

• Coupled with knee flexion, this creates a 
smooth transition during contact of the 
foot. 

• Flexion of the hip and knee during swing 
phase allows for ground clearance of the 
foot despite the pelvis lowering on that 
side.  

• *Loss of hip and knee ROM here produces 
a circumduction gait. 
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HUMANS IN MOTION 
ASSESSING THE KINETIC CHAIN

ASSESSING THE KINETIC CHAIN
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Looking at the athlete 
during movement

• FMS

• Gait
• Hopping

• Treadmill walk, jog, run
• Video of skills

• * Injuries to muscles are most common 
During Eccentric contraction

• * Muscles that cross two joints are more 
prone to injury

• * Research demonstrates that most 
muscle injury occurs at the muscle-tendon 
junction or tendon-bone junction

• *Hyde
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Efficiency of the  Kinetic 
Chains 

 Efficient kinetic chains 
demonstrate decreased joint loads, 
maximum velocity, and maximal 
force production during throwing. 
Dysfunction of kinetic chain during 
running increases stress placed on 
distal segments and can result in 
hip, knee, foot and ankle 
pathologies.
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What to Fix?

• Breaks in the kinetic chain 
• Structural Variants 
• Functional Variants
• Muscle Weakness
• Muscle Facilitation
• How to support your work 

• video
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The Effects of Prontion on the Kinetic Chain

Region Saggital Plane Frontal Plane Transverse Plane

Lumbosacral Extension
Lateral Flex to 
same side Protraction

Pelvis 
Anterior 
Rotation

Translation & 
ipsilat elevation Forward rotation ipsilat

Mid tarsal Joints Dorsiflexion Inversion Abduction

Mid tarsal Joints Dorsiflexion Inversion Abduction

Mid tarsal Joints Dorsiflexion Inversion Abduction

Mid tarsal Joints Dorsiflexion Inversion Abduction

Mid tarsal Joints Dorsiflexion Inversion AbductionDugan, Sheila A., and Krishna P. Bhat. "Biom echanics and 
analysis of running gait." Physical M edicine and 
Rehabilitation Clinics 16.3 (2005): 603-621.
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Demands of Running 
Ø Increased hip flexion
Ø Increased knee flexion
Ø  Increased ankle dorsiflexion 
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Cadences of Gait

52

What happens when the cadence changes?
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RUNNING VS. WALKING
RUNNING PROMOTES
• Increased velocity
• Increased ground reaction forces

• Float phase
• No double stance phase
• Decreased stance phase and increased swing 

phase
• Overlap of swing phase rather than stance 

phase
• Increased ROM of all LE 

• Increased Eccentric muscle contraction
• Variable initial contact
• Decreased center of gravity

• Decreased base of support

54
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Alignment 
with Gait

55

Hip Motion with 
Walking Gait

56

Knee 
Motion 
with Gait
180° of extension to 138° 
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Breaks in the Kinetic 
Chain and 

Predispositions to 
Injury 
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What do you 
see?

59

Uncorrected Hyper-Pronation

60
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Talocrural Joint Motion 

• Ankle 

• 0 dorsiflexion-

• 20 degrees of plantar flexion
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Injuries in this region 

• Hx of injury to the ATF,CF, PTF, TF or Deltoid ligaments 

• Talar dome lesion

• Arthrotide – OA, RA etc
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Ankle Motion with Gait

• Ankle 
• 0-10° DorsiFlex - 20° PlantarFlex
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Subtalar Joint 

• Subtalar joint is slightly 
supinated

• 8° pronated - 4° supinated
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Mid Tarsal Joints

• Mid tarsal joint is fully pronated 
about the oblique axis and 
supinated about its longitudinal axis

• 10 degrees pronated- 10 degrees 
supinated

65

The Sine Wave of the 
Walk

T. Michaud
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Ankle Kinetic Chain 
Faults 

67

Find the Fault 
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Now What?
• What happens to the gait cycle

• What happens to the kinetic chain

• What will statically happen up the chain?
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Foot Structure Not all Feet are Created Equal
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Injuries to the Ankle and Foot  

• Overuse injuries in the ankle 
•  Diet 
• Recovery days
• Footwear
• Training load
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Lateral 
Assessment

• Stride length

• Stride quality

• ROM of joints 

72
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73

The Dx is.. 

74

Why is this Important

75 76

Injuries to this 
region 

77

Recovery Boot 
Camp

78
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The “Controlled Fall” of Gait

Foot Tibia Talus Foot

Dorsiflexion Internally Rotates Everts Pronation

D IR E P

Plantar
flexion

Externally Rotates Inverts Supination

P ER I S
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The Anterior Sling 
Anterior Oblique System

• The anterior oblique sling system includes the 
external and internal oblique, opposing leg 
adductors complex, and hip external rotators.
•  The oblique plays a key role in mobilizing and 

stabilizing gait. It functions by pulling the leg 
through during the swing phase.
•   The anterior  sling system helps stabilize the 

pelvis and spine during acceleration, 
deceleration and multi-directional movements.
•  The anterior oblique system contributes to 

rotational forces and hip flexion and stabilizes 
the lumbo-pelvic-hip complex.
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The Posterior Sling

•     The Posterior Oblique System
• This system includes the gluteus maximus, latissimus dorsi and 

thoracolumbar fascia. The glute max and lat attach to the 
thoracolumbar fascia, which connects to the sacrum. Their 
fibers run perpendicular to the hip joint so when the opposite 
glute max and lat contract, the tension built up stabilizes that 
hip joint, enhancing energy transfer.

•
The posterior oblique subsystem contributes to propulsion 
when we walk, run or sprint.

•  It is also a key contributor to rotational forces such as swinging 
a golf club or baseball bat or throwing a ball. If there is any 
dysfunction in the posterior oblique subsystem, the hip joint will 
become unstable, leading to back pain. Someone with weak 
glutes and/or lats will most likely have a motor unit recruitment 
dysfunction leading to increased tension in the hamstrings and 
will be at higher risk of recurring hamstring strains.
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First Day of 
Running Post 

Injury 
Week 10
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Look at the Footwear that is USED for 
Sport AND Daily Wear

• Look at quality of the shoe
• Look at wear patterns
• Ask about orthotic use
• Ask about taping or strapping for practice
• Ask about past injuries
• Ask about pain in the feet, ankles, hips low back after practice
• Pull the Picture together and RETEST your theory

84
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Shoe Wear Patterns
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When Does the Return to Sport Plan Begin

• What is your measure of 
readiness?

• How will you progress and 
return the athlete to play

• What is your timeline

• What is the level of play
• Measure injury with demand of 
the sport for that region
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Rehabilitation of the Hip

    Rehab Protocol Considerations:

• ROM

• Joint function

• Muscular Endurance

• Strength
• Sensory Motor Integration

• Stability

• Perturbations
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Subacute 
phase of care

88

Strength

• When to start strengthening 

• What are the limiting factors

• When is it appropriate  to progress the 
strengthening program 
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Ramifications of Increased Speed

•  The lower extremity joints increase their 
range of motion to decrease the vertical shift 
in center of gravity 

•  Therefore, faster runners require more 
flexibility and eccentric muscle strength than 
slower runners.

90
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Squat 
Progression

• Correcting movement faults 
from the start of movement 

• Assisted, queuing 

• Non assisted

• Weighted 

91 92

Plyometrics

• Plyometrics

• When is this added to the program

• What is the progression protocols 
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The law of reciprocal inhibition 

IF A MUSCLE IS FACILITATED, THE 
ANTAGONISTIC MUSCLE GROUP 

IS MOST TIMES  INHIBITED

EXPERIMENT – BICEP/TRICEP
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Strengthenin
g the Hip

95

OUT-TRAIING 
THE ATHLETE 
FROM SPORT

• REHAB PROTOCOLS THAT CEMENT IN A 
CONDITION I.E STRENGTHENING THE 
FACILATATED MUSCLE 
• What Therex is appropriate for this athlete  
• THE CONVERSION OF MUSCLE FIBER TYPE 1 

TO TYPE 2 

96
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CONSIDER THE 
SPORT YOU ARE 
REHABILITATING 

WHAT TYPE OF MUSCLE FIBER DOES 
THAT ATHLETE USE

FAST TWITCH- GYMNAST

SLOW TWITCH – ENDURANCE 
ATHLETE

WHY IS THIS IMPORTANT? 
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Correcting Movement Faults 

What is your goal

What is your timeline

What is the sport

What is the overall strength status of the athlete

Where are you in the return to play plan
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Returning the Athlete to 
Play
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MUSCLE SYNERGY 
RESTORATION

• HIP ACTIVATION

• 1.  GLUTEI

• 2.  TFL

• 3.  QL

• YOU MAY FIND

• 1. QL

• 2. GLUTEI

• 3.  TFL 
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Protocol to fix an inhibited muscle 

Stretch the facilitated MUSCLE Stretch

ACTIVATE THE INHIBITED MUSCLE AFTER THE STRETCHACTIVATE

HOLD OFF ON STRENGTHENING THE FACILITATED MUSCLE UNTIL YOU HAVE CORRECTED 
THE INHIBITION. HOLD OFF

101 102
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Return to Sport
• CAN THEY WALK WITHOUT A LIMP- 

ok to start progression in walking 
therex

• CAN THEY RUN WITHOUT A LIMP- 
OK TO BEGIN SHORT DISTANCE 
RUNNING TYPE THEREX

• SPORTS SPECIFIC THEREX AS YOU 
INCREASE FUNCTION

• Begin with straight movements

• Proprioception

• Strength in the region and globally

• Add in time and intensity

• Continued strengthening plan
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Introducing Sport 
Specific Drills 
• Do this as early as you can, 

safely. 
• Build on the foundational 

movement with sport specific 
drills
• Timing, reaction, anticipation 
• Cross train to gain core control 

of needed movements 

• Graphic from  Jill Cook 
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Achieving Optimal 
Performance 

• Looking at faults that may need correction

• Catching injuries BEFORE they happen with 
good screening tools

• Use preseason to strengthen, rehab and 
correct technique issues

• Stay ahead of breaks in patterns due to 
overuse, injury or dysfunction
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Thank YOU!!
DrCFoss@Gmail.com

@DrChristineFoss
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