The Foot and Ankle Lab 
Skills List
Objective Exam Techniques
Double Limb Posture Exam: locate the following landmarks AND why do we care?
Medial and lateral malleoli
Medial arch 
Navicular tuberosity
Forefoot vs midfoot vs rearfoot
SL Standing Postural Exam
What is the client position for single limb stance? Where should the tester stand? (explain and demonstrate): 
Why do we care about assessing single limb posture? 
What indications of single limb stability do we assess at the foot and ankle?
Does the great toe lift, or does it maintain contact with the ground?
Does the midfoot excessively/uncontrollably supinate or pronate, or is subtalar neutral maintained?
Does the foot externally rotate in an attempt to increase base of support?
Describe what landmarks we use to assess midfoot pronation versus supination.
Range of Motion Foot and Ankle:
State the range of motion (ROM) needed for a normal gait pattern:
Ankle dorsiflexion
Great Toe dorsiflexion
Ottawa Ankle Rules
What do the Ottawa Ankle Rules help you decide? 
Generally, what are the Ottawa Ankle Rules?
Movement Analysis 
Sumo squat
What are we looking for at the foot and ankle?
What are common movement faults at the foot and ankle?
What might you see if ankle DF is limited?
Single leg squat
What are we looking for at the foot and ankle?
What are common movement faults?
Gait Analysis
What are we assessing in the frontal plane?
What are we assessing in the sagittal plane? 
Force Dissipation During Gait: 
*Assumption with progressing gait speed – good walking/running form (i.e. Initial contact when walking = heel vs. initial contact when jogging = midfoot vs. initial contact when running = forefoot). In the real world, this often requires coaching. Also consider that with increasing speed, ground reaction force increases à more force through the legs à recruit more and larger active structures on top of passive structures to handle this increase in force.
What part of the foot naturally strikes first at each of the following speeds:
Walking 
Jogging
Running/Sprinting
What are all the structures involved in force dissipation during gait at various speeds? Which are passive? Which are active?
What structures are involved in proper force dissipation at walking speed? At jogging speed? At sprinting speed? 
Why is midfoot stability vital for forefoot striking?
Gait Deviations
What are the implications of heel striking at fast speeds (jog or sprinting)?
How might bunions (hallux valgus deformity) impact gait?
How might limited ankle DF impact gait?
How might limited great toe extension (hallux rigidus or limitus) impact gait? 
Other implications? 
How might flat feet/uncontrolled pronation impact gait? 
Evolutionary Mismatch
How did the great toe anatomy change from an evolutionary standpoint?
Explain the evolutionary changes to midfoot and subtalar joint from an evolutionary standpoint:
How does modern shoe wear effect function and mobility of the foot? (3 main reasons) 
Intervention / Treatment 
Bunions
What muscle would we target in the instance of bunions (hallux valgus)?
How would we strengthen this muscle?
What ways could we improve the environment surrounding the great toe, to allow it to work effectively?
What could we do to externally support an optimal great toe position in the case of permanent joint change/chronic bunions 
Orthotics
What are the effects of orthotics on the frontal plane?
Are orthotics always recommended forever? 
Achilles stretch with midfoot support 
Why would you include an Achilles stretch as an intervention? 
Why is maintaining subtalar neutral while stretching into dorsiflexion important?
How could you provide medial arch support?
What muscles are you stretching when the knee is bent? What muscles are you stretching when the knee is straight?
What dose of stretching is recommended to make meaningful change? 
Functional foot/ankle strengthening
Do you want shoes on or off during functional exercise? Why?
What is an exercise that targets the flexor hallucis group (brevis and longus)? (demo on frame)
What is an exercise that targets the posterior tibialis? (demo on frame)
Why would foot stability be important for functional hip and knee exercises?
Toe Pro Usage 
Protocol for Fall Prevention – Strengthen the flexor digitorum brevis and flexor hallucis brevis
Protocol for Increasing Performance and Injury Prevention
Strengthening tendons isometrically 






Exercise List (with an intern): 
Practice setting-up and performing these exercises, and consider the following:
What muscles are targeted? 
When might you include these exercises in your intervention approach? 
How could you modify these exercises to make them easier, or more difficult?
What are some common movement errors or compensation patterns you might see?

1. Seated post tib arch draws on pointe
2. Toe pro lean (FDB and FHB)
3. Toe pro calf raise (FDL/B and FHL/B)

Skills Practice (with an intern):
· Review the eval short form (foot, ankle, toe)
· Medial Drift Device – can refer to the video)
· DF knee to wall
· Great toe tindeq strength
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[bookmark: _27lken7cngmc]Objective Exam Techniques
Double Limb Posture Exam: locate the following landmarks AND why do we care?
Medial and lateral malleoli
Allows visualization of subtalar position – the intersection between the malleoli and the Achilles tendon allows us to visualize midfoot pronation/neutral/supination in DL stance 
Medial arch 
Indicator of functional strength – ability to maintain stability on a single limb and effectively absorb ground reaction forces. 
Navicular tuberosity
More prominent in the case of excessive pronation; can identify this landmark anteriorly or posteriorly.  
Take note of the toe positions 
Great toe alignment relative to the medial arch, medially migrated great toe indicates hallucis abductor hallucis weakness and decreased recruitment of flexor hallucis group as well as ineffective approximation of the medial tarsal bones
Resting flexion at digits 2-5 may reveal insight into compensatory loading patterns in the case of decreased contribution from the great toe. 
Forefoot vs midfoot vs rearfoot
[bookmark: _z37qtyc4m1nl][image: ]
Distinction is important when understanding what structures throughout the body are being loaded most when different parts of the foot contact the ground first. 
Understanding midfoot locking patterns to improve mechanical advantage of the calf. 
[bookmark: _kui2e38djpug]SL Standing Postural Exam
What is the client position for single limb stance? Where should the tester stand? (explain and demonstrate): 
Client Position: Have the client stand up tall in double limb stance position. Their feet should be evenly aligned with their toes facing forward, knees extended, and arms by their side. Midline is located at navel, and client stands on one leg. Reassess with cues for client to avoid leaning over stance leg. Does this change their stability? Compare between sides.
Examiner Position: The examiner will stand directly in front of the client. 
Why do we care about assessing single limb posture? 
Allows us to understand stability in a functional way (we are functional unipeds)
What indications of single limb stability do we assess at the foot and ankle?
Does the great toe lift, or does it maintain contact with the ground?
Does the midfoot excessively/uncontrollably supinate or pronate, or is subtalar neutral maintained?
Does the foot externally rotate in an attempt to increase base of support?
Describe what landmarks we use to assess midfoot pronation versus supination.
Assess Achilles tendon position relative to the lateral and medial malleoli. Deviation towards lateral malleoli = pronation, deviation towards the medial malleoli = supination
Range of Motion Foot and Ankle:
State the range of motion (ROM) needed for a normal gait pattern:
Ankle dorsiflexion
Functional ROM: 15-20 degrees required for normal gait
Great Toe dorsiflexion
[bookmark: _6mm9c3q05pc4]Functional ROM: 45 degrees required for normal gait
Ottawa Ankle Rules
What do the Ottawa Ankle Rules help you decide? 
Helps you decide if a patient with foot/ankle trauma should get an X-ray to diagnose a possible fracture. 
Generally, what are the Ottawa Ankle Rules?
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Movement Analysis 
Sumo squat
What are we looking for at the foot and ankle?
Great toe maintains firm contact with the ground
Subtalar neutral is maintained and medial arch stability is controlled
Heel remains on the ground throughout ROM
What are common movement faults at the foot and ankle?
What might you see if ankle DF is limited? 
Heels coming off the ground and potentially external rotation (ER) of the foot. Placing a wedge under the heel can remedy this
Single leg squat
What are we looking for at the foot and ankle?
Great toe maintains firm contact with the ground
Subtalar neutral is maintained and medial arch stability is controlled
Heel remains on the ground throughout ROM
What are common movement faults?
Medial arch / big toe lift which decreases ability to activate stabilizers up the chain. 
Medial arch collapse alters LE loading up the chain.
Early heel rise: may suggest a dorsiflexion restriction or excessive anterior translation of the knee over the toes
Gait Analysis
What are we assessing in the frontal plane?
External or internal rotation at foot contact
Normal loading response: slightly supinated to pronated posture (neither are excessive or uncontrolled)
What are we assessing in the sagittal plane?
Appropriate/optimal initial contact based on speed (walk-heel, jog-midfoot, run-forefoot)
Great toe extension allows for toe-off
Appropriate clearance of foot (DF weakness or decreased ROM can cause foot drop/toe scuffing)
[bookmark: _hcf28hnb5nmz]Early heel rise or lack of heel contact (“bouncing” gait) caused by DF limitations
Force Dissipation During Gait: 
*Assumption with progressing gait speed – good walking/running form (i.e. Initial contact when walking = heel vs. initial contact when jogging = midfoot vs. initial contact when running = forefoot). In the real world, this often requires coaching. Also consider that with increasing speed, ground reaction force increases à more force through the legs à recruit more and larger active structures on top of passive structures to handle this increase in force.
What are all the structures involved in force dissipation during gait at various speeds? Which are passive? Which are active?
Passive: Heel pad, plantar fascia, spring ligament
Active: Flexor hallucis group (FHL and FHB), posterior tibialis, gastroc/soleus complex
What part of the foot naturally strikes first at each of the following speeds:
Walking – heel / rearfoot first 
Jogging – shift from heel/rearfoot to midfoot
Running/Sprints – shift from midfoot to forefoot 
What structures are involved in proper force dissipation at walking speed? At jogging speed? At spring speed? 
Walking - force absorption mostly happening through calcaneal fat pad at initial contact. Active structures will take over at foot flat/loading response phase.
Jogging – force absorption shifts away from heel pad and to active structures that control pronation and stabilize the arch (posterior tibialis) as well as other passive structures like the spring ligament and plantar fascia
Running/Sprinting - force absorption largely through gastroc/soleus complex. More vertical displacement takes place.  
Why is midfoot stability vital for forefoot striking?
Importance of midfoot stability via posterior tibialis (and other arch muscles) à foot becomes a longer lever à greater mechanical advantage for the gastroc soleus complex à more effective second-class lever (more effective force production) 
Gait Deviations
What are the implications of heel striking at fast speeds (jog or sprinting)?
When striking the ground via midfoot or heel, the same amount of ground reaction force is present in either condition. However, with heel contact, the ground reaction force is dissipated at a faster rate due to the lack of contribution from active structures such as the foot muscles, calves, and quads during loading. Passive structures become vulnerable to injury due to the impact on tissue including the plantar fascia, bones, and joints up the chain, which were never designed to dissipate load at higher gait speeds. 
How might bunions (hallux valgus deformity) impact gait?
Gait implications 
Bunion à diminished medial foot stability à tend to bear more weight on outside of foot; land with foot closer to midline (moving base of support directly under center of mass); externally rotate lower leg (trying to improve frontal plane stability by increasing base of support) which impacts efficacy of medial arch stabilizers and limits great toe extension during gait 
How might limited ankle DF impact gait?
Will see compensations like external rotation of the foot at midstance to toe off à pronation control structures relied on less over time à harder to control midfoot stability
Other possible compensations? 
Reduced heel contact time with bouncing gait
Excessive knee extension
How might limited great toe extension (hallux rigidus or limitus) impact gait? 
External rotation of the foot (similar to bunions) à increases contact area to improve frontal plane stability à less utilization of the medial arch à  weakened intrinsic/extrinsic muscles of the foot over time
Other implications? 
Unable to generate vertical movement with calf complex à heel lifts off ground early à excess motion at hip to allow foot to clear
How might flat feet/uncontrolled pronation impact gait? 
Unable to maintain subtalar neutral à arch collapses into pronation when loaded à tibia falls inward à upper leg shifts in opposite direction to maintain balance à increased knee valgus or functional Q-angle (knee dives in) à associated with increased injury rates at the knee joint (the inability to control dynamic knee valgus) 
[bookmark: _kq1x4kum9v9y]Evolutionary Mismatch
How did the great toe anatomy change from an evolutionary standpoint?
More robust great toe moved closer to the second toe, more stable subtalar joint, development of a medial arch à all to aid in stability (frontal plane especially) and efficiency of gait on one leg during transition from quadruped to functional uniped
Explain the evolutionary changes to midfoot and subtalar joint from an evolutionary standpoint:
Quadruped to biped: more body mass over one leg during gait à needed more stability/rigidity for force absorption and generation (increased ligamentous support, increased joint congruency, more reinforcement through muscle action) à formation of a medial longitudinal and transverse arch
Subtalar joint 
More flat, increased joint contact surface area à more stability but less motion
Neutral subtalar joint is crucial for lower extremity stability, this will appear throughout the course
[bookmark: _i004xr1alutg]How does modern shoe wear effect function and mobility of the foot? (3 main reasons) 
Heel strike due to external cushion: Cushion à more reliance on external passive structures and less on internal passive and active structures à active stabilizers of the foot/ankle weaken over time
Running implications: a cushioned shoe heel acts to thicken the anatomic heel pad à promotes heel strike at higher speeds à can lead to an overstriding gait à knee placed in closed packed position when accepting load à more force through the knee joint itself and less to the muscles around the knee à bones and passive structures absorb more impact force at a faster rate à increased injury risk to these passive structures (Ex. Shin splints, stress fractures, plantar fasciitis, Achille’s tendonitis) and weakening of the active mechanisms (muscle) 
A note on making the switch to more minimal footwear that doesn’t promote heel strike when running:
Takes time! Slowly make this transition as your musculoskeletal system needs time to adapt out of habitual heel striking 
Decreased muscular stability due to external cushion: Cushion à unstable surface à difficult to purchase the ground (especially the big toe) à less arch control à decreased stability
Additionally, cushioning diminishes sensory input to the feet, impairing both static and dynamic balance
Restrictive Nature of Shoes/Socks: narrow toe boxes and tight socks constrict the motion of the great toe, ultimately leading to an adducted position of the great toe over time (bunions) à loss of frontal plant stability as the big toe can’t function properly to support the medical longitudinal arch
[bookmark: _ir1ntemdg43j][bookmark: _8lmyzrvg63np]Intervention / Treatment 
Bunions
What muscle would we target in the instance of bunions (hallux valgus)?
Abductor Hallucis
Function: supports alignment of the big toe via abduction
How would we strengthen this muscle?
Strengthening progression: 
Open chain verbal and/or tactile cuing
Open chain manual resistance
Transitioning to active great toe abduction during lower extremity exercises
What ways could we improve the environment surrounding the great toe, to allow it to work effectively?
Minimalist footwear with a wide toe box and zero heel drop (important – requires a GRADUAL TRANSITION to minimize risk of injury) 
Wide toe box giving the toes room to splay naturally, increasing base of support and ability to purchase the ground
Zero heel drop promoting natural progression of gait mechanics from walking to jogging to running (heel strike to midfoot to forefoot initial contact) à promote dissipation of force via muscles and not an over-dependance on passive structures like bone/ligaments
Toe socks, toe spacers, taping (pulling great toe out), non-restrictive socks 
Can help stretch connective tissue associated with hallux valgus
What could we do to externally support an optimal great toe position in the case of permanent joint change/chronic bunions 
In these cases, external support like taping or orthotics is recommended
Orthotics
What are the effects of orthotics on the frontal plane?
In the case of chronic bunions, permanent joint changes, or injury to medial arch stabilizers, orthotics can offer medial arch support that the great toe and its muscles can no longer provide adequately. This will have improve stability up the LE chain. 
Are orthotics always recommended forever? 
In most cases, no. Once symptoms have calmed down, work on strengthening concurrently. Eventually, the goal is to wean out of the external support. Overreliance on external support will continue to decrease engagement of active stabilizers
[bookmark: _i9nr7xq75xyy]Achilles stretch with midfoot support 
Why would you include an Achilles stretch as an intervention? 
Limited ankle dorsiflexion due to tight calf complex/Achille’s tendon (especially common in injury/surgery history around the foot/ankle) 
Why is maintaining subtalar neutral while stretching into dorsiflexion important?
To most effectively stretch the gastroc/soleus complex, we need to avoid the compensatory movements that are often used to accommodate for limited dorsiflexion.
How could you do provide medial arch support?
orthotic, rolled up towel, etc.
What muscles are you stretching when the knee is bent? What muscles are you stretching when the knee is straight?
Knee straight: entire gastroc/soleus complex 
Knee bent: soleus (gastroc on slack – it inserts above the knee) 
What dose of stretching is recommended to make meaningful change?
Low load high duration stretching
Hold at least 2-3 minutes, multiple times per day (want to accumulate at least 10 minutes of total volume per day, as long as it doesn’t provoke symptoms). 
Functional foot/ankle strengthening
Do you want shoes on or off during functional exercise? Why?
Shoes off! Remove the external barriers restricting optimal foot function and allow stabilizers to work 
What is an exercise that targets the flexor hallucis group (brevis and longus)? (demo on frame)
[bookmark: _4cf4vjcptp25]Seated On-point 
Seated calf raises, but raising up on toes without bending the first MTP joint
What are some compensations to look for?
Trunk lean backward (less weight over feet), first MTP flexion (flexor hallucis longus is overpowering the flexor hallucis brevis), little toe flexion (trying to assist big toe muscles) 
[bookmark: _xghid5qsl579]What is an exercise that targets the posterior tibialis? (demo on frame)
SL Calf Raise with subtalar neutral (STN)
Emphasizing the posterior tibialis muscle
Single leg calf raise with a band pulling the foot into pronation. Goal is to maintain STN while performing a calf raise
[bookmark: _94z0ydbs7bdh]Post tib on point 
Seated on point (see above), but band is pulling the foot into pronation.
What are some compensations to look for?
see seated on point (above) plus position of hip – external hip rotation can look like elevation of medial arch
Why would foot stability be important for functional hip and knee exercises?
Stability is required at the foot to stabilize the rest of the body while doing this. 
Key: stabilize the arch and keep the big toe fixed to the ground throughout the motion
Split Squat - Compound, SL, Functional Movement
Incorporating all of the above into more functional movement now. Stability is required at the foot to stabilize the rest of the body while doing this. 
Key: stabilize the arch and keep the big toe fixed to the ground throughout the motion
Toe Pro Usage 
Protocol for Fall Prevention – Strengthen the flexor digitorum brevis and flexor hallucis brevis
Stand at the edge of the Toe Pro board with Metatarsal joints bending towards the ground. Dig toes firmly into the board and lean forward as much as you can without falling
Repeat until fatigues building to an ideal of 25 reps 2x/day
Try knees bent and knees straight
Protocol for Increasing Performance and Injury Prevention
Stand with toes at the center groove on the board
Start with 3x15 rep per day with <30” in between sets
Build to 4x25 reps with 5” holds for each rep
Strengthening tendons isometrically 
Protocol = 60” holds for both calf raise and forward lean at the metatarsals 5x/week for 12 weeks

Exercise List (with an intern): 
Practice setting-up and performing these exercises, and consider the following:
What muscles are targeted? 
When might you include these exercises in your intervention approach? 
How could you modify these exercises to make them easier, or more difficult?
What are some common movement errors or compensation patterns you might see?

1. Seated post tib arch draws on pointe
2. Toe pro lean (FDB and FHB)
3. Toe pro calf raise (FDL/B and FHL/B)

Skills Practice (with an intern): 
· Review the eval short form (foot, ankle, toe) 
· Medial Drift Device – can refer to the video) 
· DF knee to wall 
· Great toe tindeq strength 
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