Foot and Ankle Orthopedic Disorders (non-live)

Goals and Objectives

Course Description

“Foot and Ankle Orthopedic Disorders” is an online recorded video of a previously presented live CE webinar for physical therapists and physical
therapist assistants that examines common orthopedic ankle and foot disorder. This course includes a review of current literature relating to
pathogenesis, clinical presentation, and rehabilitation considerations for pathologies of the foot and ankle.

Course Rationale
The purpose of this course is to provide participants with contemporary information on orthopedic foot and ankle disorders with comparative analysis
of pathogenesis and clinical presentation to understand rehabilitation considerations and maximize outcomes based on current research.

Course Goals and Objectives

Upon completion of this course, participants will be able to:

List and identify common anatomical structures of the foot and ankle.

Identify normal and abnormal foot and ankle arthrokinematics.

Recognize and define common pathologies involving the joints, bones, ligaments, tendons, and fascia of the foot and ankle.
Distinguish the mechanism of injury and pathogenesis of common foot and ankle disorders.
Define foot and ankle fracture classifications.

Identify the clinical presentation of common foot and ankle disorders.

Differentiate provocative tests utilized to assess disorders of the foot and ankle.

List management strategies for disorders of the foot and ankle.

. Compare and contrast foot and ankle patient reported outcome measures.

10. Identify balance tools for assessment of foot and ankle disorders.
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Course Rationale

= The purpose of this course is to provide participants with
contemporary information on orthopedic foot and ankle
disorders with comparative analysis of pathogenesis and
clinical presentation to understand rehabilitation
considerations and maximize outcomes based on current
research.
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Disclaimer

= Application of concepts presented in this webinar is at the
discretion of the individual participant in accordance with
federal, state, and professional regulations.

=No conflict of interest exists for the presenter or provider of
this course.
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Course Overview

=“Foot and Ankle Orthopedic Disorders” examines common
orthopedic ankle and foot disorders. This course includes
a review of current literature relating to pathogenesis,
clinical presentation, and rehabilitation considerations for
pathologies of the foot and ankle.
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Goals and Objectives

1. List and identify common anatomical structures of the foot and
ankle.

2. ldentify normal and abnormal foot and ankle arthrokinematics.

3. Recognize and define common pathologies involving the joints,
bones, ligaments, tendons, and fascia of the foot and ankle.

4. Distinguish the mechanism of injury and pathogenesis of common
foot and ankle disorders.

5. Describe foot and ankle fracture classifications.

6. Describe the clinical presentation of common foot and ankle
disorders.

7. Detail provocative tests utilized to assess disorders of the foot and
ankle.

8. List management strategies for disorders of the foot and ankle.

9. Compare and contrast foot and ankle patient reported outcome
measures.

10. ldentify balance tools for assessment of foot and ankle disorders.
4
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Topic Time

Anatomy and Arthrokinematics 0:00-0:20

& Lateral Ankle Sprain 0:21-0:30

Medial Ankle Sprain 0:31-0:35

Syndesmosis Sprain 0:36-0:40

Chronic Ankle Instability 0:41-0:50

l ive Di: ion of Clinical Applicati 0:51-1:00

Traumatic Foot and Ankle Fractures 1:01-1:10

Course Outline Stress Fractures 1:11-1:20

and Schedule Osteochondral Lesion of Talus 1:21-1:25

Ankle Impingement Syndrome 1:26-1:35

Achille’s Tendinopathy 1:36:1:45

Sever’s Disease 1:46-1:50

Ii Di: ion of Clinical Applicati 1:51-2:00

Achille’s Rupture 2:00-2:05

Peroneal Tendinopathy 2:06-2:15

Plantar Fasciitis 2:16-2:25

Turf Toe 2:26-2:30

Assessment Tools 2:30-2:50

Di: ion of Clinical Applicati 2:51-3:00 6
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How To Obtain CEUs For This Course Course Post Test

= Course review and summary for post test A = Slides with “Consider This” icon in bottom right corner will
at the end of the webinar. be helpful in completing the post-test.

= After watching the video go to cheapceus.com

=Complete the post test with score of at least 70%
=May be retaken multiple times

= Submit online payment for course

= Print certificate

Consider
Copyright Jodi Gootkin 7 Copyright Jodi Gootkin Tils 8

Foot and Ankle Function Regions of the Foot
=The foot and g P P Hindfoot Talocrural and Subtalar '(I;i:li:é:;bila.Talus,
ankle is ~ Footand ankle B e 1wt Iqu,d3
egr 4 1dTOO! ransverse tarsal, talonavicular, avicular, Luboiq,
critical f(,)r Al pathOIO_gy 2 calcaneocuboid, TMT Cuneiforms, Metatarsals
locomotion, $
balance, and
weight L Forefoot Tarsometatarsal, MTP, PIP, DIP  Metatarsals, Phalanges,
. Pediatrics Sesamoids
bearing when Adul Meurologic
performing Bl diagnosis
functional Elderly
and
recreational -
activities ~ Ergonomic
~ screening and
workplace tasks
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Accessory Peroneal Muscles

Arthrokinematics

=Located in lateral Origin *Dorsiflexion
retromalleolar «PB. PL = The superior surface of the body of the talus is wider
groove Peroneus fibula. anteriorly
quintus g . . .
peroneus =|nversion and eversion motion
* Dorsal tertius, or - -
aspect of combination *The medial malleolus is shorter than the lateral
the fifth = Acquired flat foot with aging
metatarsa « ) « ,
=“Pull-off” vs. “push-off’
Peroneus quartus gait pattern
» Extensor digitorum
van Dijk, P. A, etal. (2018). The ESSKA-AFAS IOngUS or calcaneus
ondon pancogies Knes sugery. e
traumatology, arthroscopy : official journal of the
ESSKA, 26(10), 3096-3107.
Copyright Jodi Gootkin Copyright Jodi Gootkin ~ Menz, H. B. (2015). Biomechanics of the ageing foot and ankle: a mini-review. Gerontology, 61(4),381-388.1 2.
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Weight Bearing Lunge Test

=While keeping heel on floor, flex hip and knee to
dorsiflexing ankle and lunge forward toward the wall

o - o oo vl
Inclinometer {
Goniometer {
Smartphone {

Rathi, A., & Sahasrabuddhe, P. (2021). Inter and Intra Rater Reliability of Different Measurement 13

Copyright Jodi Gootkin Techniques of Weight Bearing Ankle Dorsiflexion Range of Motion. Int J Physiother Res, 9(6). 4045-50.

Soft Tissue Injury Management

*|CE RICE PRICE POLICE
*PEACE & LOVE
= Encompasses continuum of care and addresses

psychosocial contributors to healing

T\
PEACE ‘ - Load

* Protection * Optimism
« Elevation » Vascularization
» Avoid Anti-Inflammatories - Exercise

» Compression
. Education

LOVE —
\—/ < Consider >
This. 1 4

Copyright Jodi Gootkin  DUbOIS, B., Esculier, J. F. (2020). Soft-tissue injuries simply need PEACE and
| OVE British Jof 4(2).72.73

Ankle Ligaments

14

Ankle Sprain

= Lateral sprains are the most common followed by high
then medial sprains

=May present with concurrent injuries of the foot and ankle

y

Grade 3
» Complete
Grade 2 tear
Grade 1 * Partial
« Stretching or Itgiiwg with
microscopic
tearing

15
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Lateral Ankle Sprain (LAS)

=Mechanism of injury to the lateral ligamentous complex is
combined foot plantarflexion, supination and adduction
Ligament Extendible
Strength

Posterior talofibular
(PTFL)

Calcaneofibular

(CFL)
Anterior
talofibular
(ATFL)
Altink, J. N., et.al. (2022). Ankle Sprains and Instability. In Management 17

Copyright Jodi Gootkin
of Trackand Field Injures (pp 263-272), Springer, Cham,
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=Lateral complex
= Anterior talofibular
= Calcaneofibular
= Posterior talofibular
= Deltoid ligament
=Posterior tibiotalar
=Tibiocalcaneal
=Tibionavicular
= Anterior tibiotalar
=Distal tibiofibular syndesmosis

= Anterior-inferior,
posterior-inferior, transverse tibiofibular ligaments

= Interosseous membrane and ligament
= Inferior transverse ligament 16
tki

Copyright Jodi Gootkin

LAS Clinical Presentation

[EE
| m

=Lateral perimalleolar swelling, ecchymosis, increased
symptoms with passive plantarflexion with inversion

=Pain or tenderness with palpation of ligaments
= Tenderness of peroneus longus and/or brevis

= Assess Weight Bearing Lunge Test, single-limb balance
and hopping, and dynamic balance mindful of safety

Coyright Jodi Gootkin 110 p_ A (2019). Evaluating and differentiating ankle instability. Journal of athletic training, 54(6), 61762718

18
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ATFL and CF Provocative Tests

Medial Talar Tilt Test

Ankle neutral with inversion force at talus and calcaneus
Anterior Drawer Test

Neutral ankle; anterior force to posterior aspect calcaneus

Anterolateral Drawer Test
10*-15* PF; anterior force to posterior aspect calcaneus
and lateral talus palpation

Reverse Anterolateral Drawer Test
Hook lying with 10*-15* PF;

posterior force to anterior aspect
tibia and lateral talus palpation

Li, Q. etal. (2020). Ry drawer testis i accurate for diag h
opyrightJodi  anterior talofibular ligament njury. Knee Surgery, Sports Traumatology, Arthroscopy, 28(1), 55-62. Consider
Gootkin  Larkins, L, etal. (2020). Physical examination of the ankle: a review of the original orthopedic special test This
d

description and scientific validity of common tests for ankle examination. Archives of Rehabilitation Research an

19
Syndesmosis Sprain

=Mechanism of injury is forced dorsiflexion and external
rotation of the planted foot

=Classified as stable or unstable based on extent of
ligament damage

Anterior inferior tibiofibular

Interosseous ligament
Posterior inferior tibiofibular
Transverse ligament

Interosseous membrane

.. Core-Real N, & Caetano, J. (2021). Ankle and syndesmosis instability: 21
Copyright Jodi Gootkin - consensus and controversies. EFORT open reviews, 6(6), 420-431

21

Ankle Sprain Neuropathy

= Monitor for initial or delayed neurologic symptoms and
CRPS Type 1

Deep peroneal

Distal first intermetatarsal space  Percuss extensor hallucis brevis

Superficial peroneal
Distal lateral leg/ankle/dorsum of foot
Pressure proximal to distal tip of fibula with active dorsiflexion/eversion
Percuss with passive plantarflexion and inversion

Lateral foot/ankle

Pressure posterior to lateral malleolus Passive plantarflexion/inversion
Tibial
Medial ankle or plantar surface
Palpate tarsal tunnel Passive ankle/toe dorsiflexion with foot eversion|

Copyright pina, M., et.al. (2021). Persistent Nerve Injury and CRPS After Ankle Sprains. Techniques in Foot & Ankle Surgery, 20(1), 283
Jodi Gootkinjyong 1" B 20d M (2018) n Dodiatny Tod;

23
Foot and Ankle Orthopedic Disorders

Medial Ankle Sprain

=Mechanism of injury to the deltoid complex is combined
pronation, abduction, and dorsiflexion of the foot

= Differential diagnosis includes Maisonneuve fracture
= Medial ankle sprain and proximal fibula fracture

Wade, F., etal. (2018). a televised medial . Asia-Pacific 20

Copyright Jodi Gootkin  jo;mal of sports medicine, arthroscopy, rehabilitation and technology, 12, 12-16.

20

Syndesmosis Sprain Clinical Presentation

= Anterolateral ankle and distal leg pain exacerbated with
weight bearing and ambulation on uneven surfaces

=Heel raised during gait with short stance on involved side
Heel-
thump ‘
~

Provocative

Stabilization §  Tests Squeeze
-leg Translation

Larkins, L., et.al. (2020). Physical examination of the ankle: a review of the original orthopedic
Copyright Jodi Gootkin  SPecial test description and scientific validity of common tests for ankle examination. Archives 22
of ion R h and Clinical Translation, 2(3), 100072,

External
Rotation

Stress

22

Ankle Sprain Management

=Surgery may be indicated based on severity of sprain
=Mulligan mobilization with movement

= Lateral sprain - inferior tibiofibular,
talocrural, cubometatarsal joints

* Cryotherapy and diathermy
Should use * Manual therapy pain free range
Sl AN[OARTESS  « Ultrasound
Conflicting >
Acupuncture and electrotherapy

Nguyen, A, etal. (2021). Effects of with movement in

pragmatic randomized trial. Journal of Manual & Manipulative Therapy, 29(6), 341-352.

Martin, R., etal. (2021). Ankle Stability and Movement Coordination Impairments: Lateral Ankle Ligament Sprains

Revision 2021: Clinical Practice Guidelines Linked to the ci f g, Disability
Copyrightdodi Gootkin Heallh From the Academy of Orthopaedic Physical Therapy of the American Physical Therapy 24

Association. Journal of Orthopaedic & Sports Physical Therapy, 51(4), CPG1-CPGBO.

24
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Ankle Sprain Functional Support Ankle Sprain Functional Support Outcomes

= External stabilizing support combined

with exercise facilitates return to work -

Dynamic tape Improved asymmetrical loading
Preserve [ Kinesiotape Single-leg dynamic balance
motion  |[Limit extreme |mprovgd o
positions Dynamic postural control similar to
sham
Bracing No consensus on flexible vs. rigid

Pawik, t., et.al(2022). In Patients with Grade | and Il Ankle Sprains, Dynamic Taping Seems to Be Helpful
during Certain Tasks, Exercises and Tests in Selected Phases of the Rehabilitation Process:

Preliminary Report. Jou esearch and ,19(9), 5291
Tomruk, M., etal. (2022). Is Ankle Kinesio Taping Effective to Immediately Change Balance, Range of
Motion, and in Healthy Indivi A ized, Sham-Controlled Trial. Korean

Journal of Family Medicine, 43(2), 109.
Altomare, D., etal. (2022). Evidence-based treatment choices for acute lateral ankle sprain: a

ot odi Goo | Vuurberg, G.,etal. (2018). Diagnosis, treatment and prevention of ankle sprains: update of an ;
Copyright Jodi Geotkin_evidencebased dlinical quideline.Briish journal of sports medicing, 52(15), 956-956. 25 o Jod Goatkin EurRevMed Pharmacol Sci, 26(6), 1876-1884. 26

Ankle Sprain Functional Therapy Ankle Sprain Gait Analysis
=Core and bilateral lower extremity strengthening = Talar inversion secondary to altered soft tissue mechanical
. Proprioception training’ reaction time stiffness can increase ankle COmpIeX jOint degeneration

=Dynamic balance
= Consider sensorimotor connectivity deficits in the elderly
= Hop stabilization program

Bain, K., etal. (2021). is related to Control in Older Adults with
History of Lateral Ankle Sprain. .
3 . . Ardakani, M., et.al.(2019). Hop-Stabilization Training and Landing Biomechanics in Athletes With Chronic Fraser, J., et.al.(2019). foot initiation
Copyright Jodi Gootkin 27 Copyright Jodi Gootkin i ankle sprains and chronic ankle instability. Clinical biomechanics, 68, 80-88. 28

Ankle Instability: A Randomized Controlled Trial. Journal of athletic training, 54(12), 1296-1303.

27 28

Chronic Ankle Instability (CAl)

= Altered mechanics when landing may contribute to =History of at least 1 significant ankle sprain, episodes of
recurrent ankle sprain, anterior cruciate injury, and “giving way” and/or recurrent sprain and/or “feelings of
ankle/knee osteoarthritis instability”, diminished function measured by validated tool

Ankle Sprain Altered Gait Kinematics

Decreased peroneal activation before toe landing

L Postacute

Impaired gastroc-soleus control during landing \
* First LAS *Upto12 » Past 12
' Talar stress, load transmission proximal, injury risk c1-2 months months
weeks « Kinesiophobia
* Impaired
proprioception

Lin, J.¢etal. (2022). Influence of Landing in Neuromuscular Control and Ground
Reaction Force with Ankle Instability: A Narrative Review. Bioengineering, 9(2), 68.
Jeon, Het.al.(2021). Ankle Instability Patients Exhibit Altered Muscle Activation of
Lower Extremity and Ground Reaction Force during Landing: A Systematic Review Gribble, P, etal.(2013). Selection criteria for patients with chronic ankle instability in controlled research: a positio
and Meta-Analysis. Journal of Sports Science & Medicine, 20(2). 373 29 Copyright Jodi Gootkin "30

. Statement of the International Ankle Consortium. journal of orthopaedic & sports physical therapy, 43(8), 585-591

Copyright Jodi Gootkin
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CAI Evaluation

=Include comprehensive examination for multiple ankle
pathologies with the addition of specific assessments for
coping skills and comfort with movement

Pain Self-Efficacy Questionnaire

~

11-item Tampa Scale of Kinesiophobia

Fear-Avoidance Beliefs Questionnaire

|

httodi Gootkin Lin C., et al. (2021) The effect of chronic ankle instability on muscle:
CopyrightJodi Gootkin 4 giiations in lower extremmities. PLoS ONE 16(2): 6024758 1. 31

Contributors to CAl

Bilateral impaired proprioception/dynamic postural control

31

* Kinesthesia and joint position sense diminished

Inversion and eversion weakness
* Delayed peroneal reaction time

Decreased dorsiflexion range of motion

» Gastroc-soleus tightness and/or talus hypomobility

Altered postural control

» Decreased gluteus medius activation and increased
trunk activation
He J.

I, J., & Corbett, R . (2019). A :d model of chronic ankle instability. Journal of athletic training, 54(6), 572-588.
. Chroni ? o o . i

I of sport and health science, 10(2), 182-191
al

ickeon, P. O. (2014). Perone:
e analysis. Medicine and Science in Sports and Exercise, 46(3).
OPYTIGt poyers, C. etal (201 ctor of
Jodi Gootkin

7).
athletic raining, 52(11), 1048-1055

33

a meta-

male soccer players: a Journal of 33

Sensory Targeted Ankle Rehabilitation Strategies

(STARS)

Plantar
massage

Sensorimotor .

Ereedom Ankle joint
: mobilization

Motor Action
Triceps
surae
stretching

McKeon, P. O., & Wikstrom, E. A. (2016). Sensory-targeted ankle rehabilitation strategies
Copyright Jodi Gootkin - for chronic ankle instability. Medicine and science in sports and exercise, 48(5), 776. 35

CAI Classification

Functional Ankle
Instability (FAI)

Anatomic stability

Sensorimotor and
proprioceptive
training

Consider
Copyright Jodi Gootkin This 32

i

32

CAl Rehabilitation Outcomes

Cohort ——intervention [Outeome |

Female athletes Wobble board Improved balance,
with FAI progression, stability, and

kinesiotape, combined instability scores
Male football Virtual reality, Improved balance
players with FAI resistance band, and subjective

combined sense of instability
Healthy vs. Functional Side-hop, multiple-
Individuals with  performance tests hop, foot-lift better
CAl identified CAI

Khalil, S, et.al.. (2022). Effect of Combined Balance Exercises and Kinesio Taping on Balance, Postural
Stability, and Severity of Ankle Instability in Female Athletes with Functional Ankle Instability. Life, 12(2), 178.
Mohammadi, N, et.al. (2022). Compare the Effect of Traditional and Virtual Reality Training on Subjective-
sense of Instability and Balance in Basketball-players with Functional Ankle Instability: Matched Randomized
Clinical Trial. Journal of Biomedical Physics and Engineering

Rosen, A.etal. (2019). Ability of functional tests to identify 34
instability: a systematic review with meta-analysis. Clinical Journal of Sport Medicine, 29(6), 509-522.

Copyright Jodi Gootkin
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Traumatic Foot and Ankle Fractures

=Weber Classification

Distal to ankle joint
Palpate fifth metatarsal and calcaneocuboid joint

At level of ankle joint
Palpate distal fibula and tibia

Type B

Proximal to ankle joint
Palpate proximal fibula

Copyright Jodi Gootkin 36
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Ottawa Ankle Rules (OAR) Pilon Fracture

=Determine potential presence of fracture and need for =High energy axial loading forces talus into tibial articular
radiographic imaging surface resulting in distal tibia fracture
=Nondisplaced fractures managed with immobilization and
AULERSEVE \talleolar zone pain b g

weight bearing limitation

Tender posterior edge tibia or tip medial malleolus = Complex fractures require surgical intervention

Tender posterior edge fibula or tip lateral malleolus
Unable to bear weight 4 steps

SV MVidfoot pain
Tender navicular
Tender base of fifth metatarsal
Unable to bear weight 4 steps
Consider
Gopyrightodi ootk Al Coprantion Gantin e eerders s Ross roup. L 38
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Calcaneus Fractures Lisfranc Complex Injury

= Typically, displaced and intra-articular resulting from axial = Fracture-dislocation or pure ligamentous injury of the first
loading and second tarsometatarsal joints
= Plantar ecchymosis and Calcaneus Squeeze Test
= Conservative or surgical management based on severity
= Monitor for peroneal impingement, compartment
syndrome and CRPS
= Incorporate toe exercises r 1
Indirect trauma to
planted
plantarflexed foot
Backward fall with
toes pinned
Copyright Jodi Gootkin 39 Copyright Jodi Gootkin Yan, A.etal. (2021). Updates on Lisfranc Complex Injuries. Foot & Ankle Orthopaedics. 40
39 40

Lisfranc Complex Injury Rehabilitation Stress Fractures

= Medial plantar ecchymosis = Combination pf excessive muscular force and repetitive

= Midfoot pain exacerbated with push-off loading resultm'g in fracture

= Dorsal midfoot pain with Tarsometatarsal Squeeze Test = Second and fifth metatarsal are most common

= Conservative or surgical management based on severity

= Monitor for compartment syndrome loading failure overload
Microtrauma Bone fatigue Fracture

B . . Caravelli, S. et.al. (2022). Foot and Ankle Stress Fractures in Athletics.
Copyright Jodi Gootkin .

Yan, A.etal. (2021). Updates on Lisfranc Complex Injuries. Foot & Ankle Orthopaedics. 41 Copyright Jodi Gootkin |, Management of Track and Field Injures (pp. 301-309). Springer, Cham. 42

42
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Fifth Metatarsal Fracture Clinical Presentation Female Athlete Triad

= Lateral forefoot pain exacerbated with weight bearing, =Very active females may present with a combination of
tenderness and swelling conditions increasing risk of stress fractures

= Inspect for varus hindfoot and metatarsal callus
=Pain and weakness with eversion
= Interview regarding activity patterns and comorbidities

» Excessive exercise or activity
» Amenorrhea, oligomenorrhea
» Low estrogen levels

Low_f-zr;JQIr_gy . ngmgirent food intake or eating
vl * Decreased Calcium and Vitamin D

MO “Osteoporosis

Menstrual
dysfunction

density

Copyright Jodi Gootkin 43 Copyright Jodi Gootkiazem, T. G., & Ackerman, K. E. (2012). The female athlete triad. Sports health, 4(4), 302-311 44

43 44

Fifth Metatarsal Fracture Rehabilitation Osteochondral Lesion of Talus (OLT)

= Talus subchondral bone and cartilage damage following
traumatic ankle injury

Avulsi Tub it =Deep ankle pain with weight bearing and catching sensation
yision — TUBETosTy ‘ = Pain with palpation of ankle mortise

« WBAT in supportive device
Osteonecrosis Osa?gggg:ﬁsrltls
« Jones - Metaphyseal-diaphyseal
 Avascular zone nonunion risk ‘ -

Talar dome L clgzirlt;\%i
microfractures attachment

» Conservative and surgical options
. — loosens
Subchondral

=DVT prophylaxis

« Stress fracture — Proximal diaphyseal
» Avascular zone is nonunion risk

« Conservative and surgical options ‘ _synovial
__infiltration
Comts okl Amanan Acadeny o OepaiSuseons 0L o470 0478, - a5 o el Avgign o lanzcaman Gt Tagk an i s o 273281 S gy x40
45 46
OLT Rehabilitation Ankle Impingement Syndrome
= Ankle joint off-loading = Soft tissue or osseous abnormalities of the ankle creating

pain and restriction of the talocrural joint
= Anterior or posterior impingement
= Typically, delayed onset following traumatic ankle injury

[ Osteophytes
Mei-Dan O, et.al. (2012) Platelet-Rich Plasma or inthe

Copyright Jodi Gootkin  Lesions of the Talus, The American Journal of Sports Medicine, Vol 40, Issue 3, pp. 534 — 541. 47 Copyright Jodi Gootkin

48

= Flexibility, strength, balance for biomechanical correction
= Platelet rich plasma or hyaluronic acid injections
= Surgery if conservative treatment unsuccessful

Ligament
scarring

48
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Anterior Ankle Impingement Clinical Presentation

= Anterior ankle pain with activities in terminal dorsiflexion
=Pain with passive dorsiflexion and eversion
=Lateral ankle instability with history of sprain

research, 11(19'

Copyright Jodi Gootiin ~ Lavery, K.etal.. (2016). Ankle Journal of

49

Ankle Impingement Syndrome Rehabilitation

Posterior Ankle Impingement Clinical Presentation

= Soft tissue encroachment at tibiotalar and talocalcaneal
articulations with end range of motion plantarflexion
activities

= Posterior Ankle Impingement Test

Flexor

Ligament hallucis

scarring longus
tendinopathy

Talus Stieda | Hypertrophic
process or capsule or
os trigonum | osteophytes

Kalbouneh, H., etal. (2021). The Anatomical Variations of the Posterolateral 50
Copyright Jodi Gootkin Ty percle of Talus in Patients with Posterior Ankle Impingement Syndrome.

50

Tendon Pathology

= Avoid provocative activity

= Joint mobilization

= Footwear and training patient education

= Proprioceptive training and strengthening
= Cortisone injection

=Surgery may be necessary

Copyright Jodi Gootkin 51
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Achilles Tendinopathy

= Posterior ankle pain
=Insertional - Between tendon and calcaneus
=Midportion - In tendon body

Aok Biomechanical Systemic
| g g
Intrinsic abnormalities conditions
fmef Mechanical Training
|
Extrinsic overload errors

53
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= Tendonitis vs. tendinosis vs. tendinopathy

Continuum of
Tendinopathy

S tage Reactwe Tendon Degenerative
9 tendmopathy dlsrepa|r tendinopathy

Characteristics Heahng FalIed Pathological
i response healing changes

Scott, A, etal. (2020). loon 2019: : clinical
terminology. British journal of sports medicine, 54(5), 260-262.
Manhews W. Elis, R, Fumess, ). W., Rathbone, E, & Hing, W. (2020). Steging achiles tendinopathy

anew ultrasound based 5o
on e contimum model of tondon psmomgy "B Open Sport & Exercise Medicine, 6(1), e000699.
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Achilles Tendinopathy Clinical Presentation

= Palpable localized tendon thickening or swelling and pain
= Achilles Tendon Palpation Test
= Arc Sign

= Ankle plantar flexion endurance

=Single-limb Hop Tests

Martin, R et. sl (zme) Achilles pain, stifiness, and muscle por deﬁcns midporton Achiles

n 2018 clinical pi toth

Copyright Jodi Gootkin ur Funcnonlng D\sablmy and Health From the Orthopaedio Socton of the Amennan Physical 54
tion, Journal of Orthy ports Physical Therapy, 48(5), A1-A38
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Midportion Achilles Tendinopathy Rehabilitation Midportion Achilles Tendinopathy Exercise

= lontophoresis

Alfredson
=Dry needling Eccentric Ioadin%
: A ® 000 [ J
= Joint mobilization
= Orthotic
=Rigid taping B Mechanical ..
. . eyer loading o000
= Isometric exercise Heavy Slow Resistancel s et ..
= Gastrocnemius and soleus stretching Heavy load, slow speed
=Body weight resistance exercise concentric/eccentric
= Modifiable risk factor education 00000
Martin, R.,etlal. (2018). Achilles pain, stiffness, and muscle power deficits: midportion Achilles tendinopathy revision 2018:
clinical pr linked to the onal Cl of g, ty and Health From the Orthopaedi Habets, B., et.al.(2021). No difference in clinical effects when comparing alfredson eccentric Consider
Copyright  Section of the American Physical Therapy Association. Journal of Orthopaedic & Sports Physical Therapy, 48(5), A1-A38. and silbernagel combined i in achill i This
Jodh cndin Lee, K.,etal. (2019). Controlled trial to compare the Achilles tendon load during running in flatfeet participants usinga 99 Copyright Jodi Gootkin gonrjled trial. Orthopaedic journal of sporls medicin, 8(10), 23259671211031254. i :56
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= Repetitive stress on calcaneal growth = Mechanism of injury
glrfi‘ltgrgﬁ“s'”g calcaneal apophysitis in = Acute Rupture - sudden high load dorsiflexion
- Insidious onset of posterior heel pain = Spontaneous Rupture - degenerative changes
and tenderness exacerbated with
activity

= Calcaneal Squeeze Test

= Management with activity restriction,
orthosis, gastrocnemius stretching
and open chain eccentric
strengthening

_ Fares,M, etal. (2021). Sever's Disease of the Pediatric Population: Clinical, Pathologic, and
Copyright Jodi Gootkin - Therapeutic Considerations. Clinical Medicine & Research, 19(3), 132-137. 7
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Type II:
complete
<3.0cm

gap

Copyright Jodi Gootkin 58

Achilles Tendon Rupture Clinical Presentation Achilles Tendon Rupture Rehabilitation

= Palpable tendon gap =DVT prophylaxis
=Weak plantarflexion = Functional rehabilitation
= Achilles Tendon Total Rupture Score (ATRS) = Tendon gap may not be valid predictor of outcome

Protected early
weight bearing
Early controlled
movement
‘ Immobilization

Tarantino, D.et.l. (2020). Achilles Tendon Rupture: Mechanisms of njury, Principles of
Copyright Jodi Gealkin e apiltaion and Return to Play. Journal of functional morphology and kinesiology. 5(4). 95. 60

Kearney, R.,etal. (2012). The Achilles tendon total rupture score: a study of
ol Goot | TeSPONSIveness, intemal consistency and convergent validity on patients with
Copyright Jodi Gootkin 0 e Achilles tendon ruptures. Health and quality of life outcomes, 10(1), 1-7. 59
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Peroneal Tendinopathy Peroneal Tendinopathy Clinical Presentation

= Inflammation of one or both peroneal tendons = Ottawa Ankle Rules
" Untreated may progress to subluxation, tear, or rupture = Pain on lateral foot and ankle exacerbated with activity

= Tenderness to palpation with plantarflexion and inversion
stretching

= Eversion and plantarflexion weakness with pain

] [ ]
Hindfoot Inappropriate = Posture assessment
VEILS footwear
Cavus foot
[ ]

Overstuffing Work/training
tunnel surface

[ ]
Ankle g Repetitive
instability forces

. vanDij,P.etal. (2018). The ESSKA-AFAS international consensus statement on peroneal tendon pathologi
Copyright Jodi Gootkin e surgery, sports traumatology, arthroscopy : official journal of the ESSKA, 26(10), 3096-3107. 81 Gopyright.Jodi Goatkin 62
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Peroneal Tendinopathy Rehabilitation Plantar Fasciitis

id i i ati = Faulty mechanics of windlass
=A lizat . : .
qu |mmot.>|. zation mechanism and excessive vertical Widstance o
* Activity modification compressive forces create microdamage loe-of &
= Strengthening and proprioceptive training = Excessive pronation and lack of First toe
= Orthotic dorsiflexion dorsfexon
= Training and footwear education Plantar fascia
wnson W
Elevanes medial
kngbuderal arch a
Rigid lever for
propuision .
Copyright Jodi Gootkin 83 Copyrig}:;::: 64
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Plantar Fasciitis Clinical Presentation Plantar Fasciitis Rehabilitation

=Medial plantar heel pain with initial steps after rest and/or

prolonged weight bearing = lontophoresis, low-level laser, phonophoresis
«Windlass Test =Joint and soft tissue mobilization
« Restricted dorsiflexion = Plantar fascia and triceps surae

stretching

=Medial longitudinal arch support,
heel cushion, night splint

= Anti-pronation or kinesiotaping
gastrocnemius and plantar fascia

= Assess functional, recreation,
work-related weight bearing activities and BMI

=Palpable pain at proximal plantar fascia insertion

=Negative findings for peripheral nerve entrapment or
lumbopelvic radiating pain

Rhim, H. C., et.al.(2021). A Systematic Review of Systematic Reviews on the Martin, R.etal. (2014). Heel pain—plantar fasciltis: revision 2014.
Copyright Jodi Gootkin ~ Epidemiology, Evaluation, and Treatment of Plantar Fascilts. Life, 11(12), 1287. 65 Copyright Jodi Gootkin Journal of Orthopaedic & Sports Physical Therapy, 44(11), A1-A33. 66
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=Hyperextension injury resulting in injury of the first
metatarsophalangeal joint complex

=First MTP pain, swelling, ecchymosis
=Pain with passive first MTP extension and active flexion
=Pain with weight bearing and antalgic gait

=Vertical Lachman Test
Foot planted in
plantarflexion with

MTP hyperextension
External force
axial loading of

heel

Plantar plate
Copyright Jodi Gootkin dam age 67
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Assessment Tools

System — Pain Interference (PROMIS-PI)
* Lower Extremity Functional Scale (LEFS)
aEIAE:Il - Foot and Ankle Ability Measure (FAAM)
Disability o . -
« Identification of Functional Ankle Instability (IdFAI)
» Cumberland Ankle Instability Tool (CAIT)

» Star Excursion Balance Test (SEBT)
Balance
* Y-Balance Test

Copyright Jodi Gootkin
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Lower Extremity Functional Scale (LEFS)

= Assesses functional limitation of everyday activities
= A lower score reflects a greater level of disability

Stair-
climbing

Hopping

Copyright Jodi Gootkin
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Turf Toe Rehabilitation

= Education on appropriate footwear for surface
=Grade 1 and 2

= Taping, orthotics, strengthening
=Grade 3

=Surgery may be indicated

ow-impac
exercise
Passive protecting

rogression
of weight
bearing

activities to
full push-off
position

plantarflexion from passive
MTP

extension

Copyright Jodi Gootkin Fraser, T. W., & Doty, J. F. (2019). Turftoe: review of the literature and surgical technique. Ann Joint 2019:4:28 68

68

Patient-Reported Outcomes Measurement

Information System — Pain Interference (PROMIS-PI)

=Measures the self-reported consequences of pain on a
person’s life

= Considers the extent to which pain hinders engagement
with social, cognitive, emotional, physical, and recreational
activities including sleep and enjoyment of life

=Higher score reflects greater pain interference

Copyright Jodi Gootkin 70

70

Foot and Ankle Ability Measure (FAAM)

= Assess elements of routine activities with ADL and sports
subscales

= Patient should record N/A if limitation is not attributed to
the foot and ankle

=Lower percentage score reflects lower physical function

Copyright Jodi Gootkin 72
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Identification of Functional Ankle Instability (IdFAI) Cumberiand Ankle Instability (CAIT)

= Self-report questionnaire to assess if the individual meets = A brief self-report questionnaire that focuses on symptoms
the minimum criteria for chronic ankle instability of instability during several physical tasks
= Scores greater than 11 suggest chronic ankle instability = Differentiates functionally stable and unstable ankle

=Measures the severity of functional instability
=Lower scores indicate less stability

Consider
This
Copyright Jodi Gootkin 73 Copyright Jodi Gootkin 74
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Victorian Institute of Sport Assessment-Achilles
(VISA-A)

= Assesses physical symptom severity for individuals
presenting with Achilles tendinopathy

Clinical Test of Sensory Interaction on Balance
(CTSIB)

= Assesses postural control
under six conditions

= Specifically, pain in the Achilles tendon region =Equipment Fallers
=Maximum score of 100 with lower scores reflecting greater = Stopwatch composite
symptoms =Foam pad <260

) . seconds
=Visual conflict dome

Somato-
sensory

it Jodi Gaotii Clinical Test of Sensory Interaction on Balance
C jht Jodi Gootki Ce jht Jodi Gootki
opynght Jod Bootkin 75 PRGN o Bo0 ™ _nitps:iwww.sralaborgirehabiltation-measuresclinical-test: sensory-interaction-balance-vedge 76

75 76

Star Excursion Balance Test (SEBT) Y-Balance Test

= Single limb stance reaching as far as possible with =While maintaining single leg stance, free limb reaches in
contralateral limb in different directions the anterior, posteromedial, and posterolateral directions
= Eight direction star tape pattern created on floor in relation to the stance foot

=Tape in' Y shape on floor

Copyright Jodi Gootkin 77 Copyright Jodi Gootkin 78
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Single-Limb Hop Tests Conclusion
Distance measured

Single - Furthest distance forward with one hop = Understanding the mechanism of injury for foot and ankle
Triple - Total of 3 consecutive forward hops disorders allows the clinician to appropriately assess the
Cross-over - Total of 3 consecutive forward hops clinical presentation.

alternating left-to-right with foot crossing over center line = This will strengthen decision making when developing

I Timed rehabilitation programs.

6-meter - series of consecutive single forward hops

g Other variations

Vertical, medial, lateral, figure-8, side, square, stair, triple
jump, up-down, 6-meter cross over

@ LE@)
[ ]
® o *:°
) L) 6m
® o O
]
Conyrigntsoa Gootkn (@) () [ ] 1@ 79 Copyright Joi Gootkin 80
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1. What acronym for management of soft tissue injuries 2. Which provocative test places the foot in 10-15
encompasses the continuum of rehabilitation beyond the degrees of plantarflexion and applies an anteriorly
acute phase and addresses psychosocial contributors? directed force to translate the talus while palpating the
talus translation?
A. POLICE
B. PRICE & VALUE : :
C. PEACE & LOVE A. Medial talar tilt
B. Reverse anterolateral drawer
D. RICE ;
C. Anterior drawer
D. Anterolateral drawer
Copyright Jodi Gootkin 81 Copyright Jodi Gootkin 82
81 82

3. What characteristic is specific to the functional 4. According to the Ottawa Ankle Rules, inability to bear
instability classification of chronic ankle instability weight immediately after injury and in department for
following ankle sprain? steps is a factor indicating the need for

radiograph to rule out ankle fracture.
A. Pain greater than 12 months post injury

B. Lateral ankle ligament laxity A 2
C. Anatomic ankle stability B. 4
D. Perception of ankle giving way C. 6
D. 8
Copyright Jodi Gootkin 83 Copyright Jodi Gootkin 84
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5. An individual presenting with ankle instability and
anterior ankle pain with dorsiflexion activities 9 months
following an ankle sprain should be assessed for what
condition?

A. Anterior ankle impingement
B. Posterior ankle impingement
C. Achille’s tendinopathy

D. Plantar fasciitis

Copyright Jodi Gootkin 85
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6. Which type of exercise can be beneficial when
rehabilitating an individual with mid-portion Achilles
tendinopathy?

Closed chain, isometric exercises
Heavy load, slow speed exercises
Small range, open chain exercise
Rapid fatigue, endurance exercise

oo W

Copyright Jodi Gootkin 86
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7. Which of the following is NOT a characteristic of
Sever’s disease?

A. Calcaneal apophysitis

B. Posterior heel pain

C. Associated with high activity in childhood
D. Common in sedentary older adults

Copyright Jodi Gootkin 87
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9. Which measure assesses self-reported
consequences of pain on an individual’s life including
enjoyment in life and sleep?

A. PROMIS-PI
B. IdFAl

C. FAAM

D. CTSIB

Copyright Jodi Gootkin 89
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8. What is the role of the windlass mechanism during the
gait cycle?

Generate eversion stability during midstance
Compensate for functional leg length discrepancy

. Transform foot structures into rigid lever for propulsion
. Reciprocal inhibition to decelerate in preparation for
initial contact

oSO w>»

Copyright Jodi Gootkin 88
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10. Which measure differentiates between stable and
unstable ankles and measures the severity of functional
instability?

A. SEBT
B. VISA-A
C. LEFS
D. CAIT

Copyright Jodi Gootkin 90

90

Copyright Innovative Educational Services and Jodi Gootkin. All rights reserved.

Reproduction, reuse, or republication of all or any part of this presentation is strictly prohibited

without prior written consent of both Innovative Educational Services and Jodi Gootkin.



Foot and Ankle Orthopedic Disorders

References

Abdel-Nasser, N. M., Frangois, B., Dikongue, F., Moumeni, I., & Moulangou, J. P. (2021). Ankle Sprain, Physiotherapy from the Evaluation
of the Injury, the Assessment of its Severity to the Restoration of Podal Movement. Acta Scientific Medical Sciences.

Al Attar, W. S. A., Khaledi, E. H., Bakhsh, J. M., Faude, O., Ghulam, H., & Sanders, R. H. (2022). Injury prevention programs that include
balance training exercises reduce ankle injury rates among soccer players: a systematic review. Journal of physiotherapy, 68(3), 165-173.

Albano, D., Bonifacini, C., Zannoni, S., Bernareggi, S., Messina, C., Galia, M., & Sconfienza, L. M. (2021). Plantar forefoot pain: ultrasound
findings before and after treatment with custom-made foot orthoses. La radiologia medica, 126(7), 963-970.

Alfaifi, Y., & Webb, D. (2021). The Effects of Pain Neuroscience Education with Conventional Physical Therapy on Chronic Plantar Fasciitis:
A Case Study. Open Journal of Therapy and Rehabilitation, 9(2), 57-69.

Alfaro-Santafé, J., Gdbmez-Bernal, A., Lanuza-Cerzécimo, C., Alfaro-Santafé, J. V., Pérez-Morcillo, A., & Almenar-Arasanz, A. J. (2021).
Effectiveness of Custom-Made Foot Orthoses vs. Heel-Lifts in Children with Calcaneal Apophysitis (Sever’s Disease): A CONSORT-
Compliant Randomized Trial. Children, 8(11), 963.

Altink, J. N., Paget, L. D., Blom, R. P., Dahmen, J., Dalmau-Pastor, M., & Kerkhoffs, G. M. (2022). Ankle Sprains and Instability.
In Management of Track and Field Injures (pp. 263-272). Springer, Cham.

Altomare, D., Fusco, G., Bertolino, E., Ranieri, R., Sconza, C., Lipina, M., ... & Di Matteo, B. (2022). Evidence-based treatment choices for
acute lateral ankle sprain: a comprehensive systematic review. Eur Rev Med Pharmacol Sci, 26(6), 1876-1884.

Amaha, K. (2021). Conservative Treatment for Primary Metatarsalgia. Journal of Orthopedics and Orthopedic Surgery, 2(1).

American College of Radiology. (2021). ACR Appropriateness Criteria. Available at https://www.acr.org/Clinical-Resources/ACR-
Appropriateness-Criteria.

Arshad, Z., Aslam, A., Al Shdefat, S., Khan, R., Jamil, O., & Bhatia, M. (2023). Complications following ankle arthroscopy: a systematic
review. The Bone & Joint Journal, 105(3), 239-246.

Bain, K. A., Kosik, K. B., Terada, M., Gribble, P. A., & Johnson, N. F. (2021). Sensorimotor Connectivity is related to Static Postural Control
in Older Adults with History of Lateral Ankle Sprain.

Belikan, P., Farber, L. C., Abel, F., Nowak, T. E., Drees, P., & Mattyasovszky, S. G. (2022). Incidence of calcaneal apophysitis (Sever’s
disease) and return-to-play in adolescent athletes of a German youth soccer academy: a retrospective study of 10 years. Journal of
Orthopaedic Surgery and Research, 17(1), 1-6.

Bezuglov, E., Khaitin, V., Lazarev, A., Brodskaia, A., Lyubushkina, A., Kubacheva, K., ... & Maffulli, N. (2021). Asymptomatic foot and ankle
abnormalities in elite professional soccer players. Orthopaedic Journal of Sports Medicine, 9(1), 2325967120979994.

Burton 1& McCormack A. (2022). Assessment of the reporting quality of resistance training interventions in randomized controlled trials
for lower limb tendinopathy: A systematic review. SportRXiv

Byung-Ki Cho, Jaeho Cho* Ki Won Youngt, Dong Yeon Leet, Su-Young Bae§. (2021). Current Trends in the Treatment of Osteochondral
Lesion of the Talus: Analysis of the Korean Foot and Ankle Society (KFAS) Member Survey. Journal of Korean Foot and Ankle
Society, 25(4), 149-156.

Cady, K., Croix, M. D. S., & Deighan, M. (2021). Back foot influence on dorsiflexion using three different positions of the weight bearing
lunge test. Physical therapy in sport, 47, 1-6.

Cao, M. M., Zhang, Y. W., Hu, S. Y., & Rui, Y. F. (2022). A systematic review of ankle fracture-dislocations: Recent update and future
prospects. Frontiers in Surgery, 9, 965814.

Caravelli, S., Massimi, S., Baltes, T., Dahmen, J., D’Hooghe, P., & Kerkhoffs, G. M. (2022). Foot and Ankle Stress Fractures in Athletics.
In Management of Track and Field Injures (pp. 301-309). Springer, Cham.

Card RK, Bordoni B. (2021). Anatomy, Bony Pelvis and Lower Limb, Foot Muscles. StatPearls. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK539705/

Innovative Educational Services



Carroll, L. A, Paulseth, S., & Martin, R. L. (2022). Forefoot Injuries in Athletes: Integration of the Movement System. International journal of
sports physical therapy, 17(1), 81-89.

Chan, J. J., Geller, J. S., Chen, K. K., Huang, H. H., Huntley, S. R., Vulcano, E., & Aiyer, A. (2021). Epidemiology of severe foot injuries in
US collegiate athletes. Orthopaedic journal of sports medicine, 9(4), 23259671211001131.

Chloros, G. D., Kakos, C. D., Tastsidis, I. K., Giannoudis, V. P., Panteli, M., & Giannoudis, P. V. (2022). Fifth metatarsal fractures: an update
on management, complications, and outcomes. EFORT Open Reviews, 7(1), 13-25.

Choo, Y. K., & Kim, H. S. (2021). Comparison of the Effects of Physiotherapy vs. Corticosteroid Injection in Patients with Chronic Plantar
Fasciitis. Journal of The Korean Society of Integrative Medicine, 9(4), 237-249.

Ciardi, G., Gargiulo, B., & Bertoli, L. (2021). Posterior Ankle Impingement Syndrome (PAIS) in Dancer: Systematic Review and Proposal of a
Clinical Protocol. J Community Med Public Health, 5(202), 2577-2228.

Clark, N. C., & Campbell, S. D. (2021). Preseason weight-bearing ankle dorsiflexion in male professional football players with and without a
history of severe ankle injury: A novel analysis in an English Premier League club. Physical Therapy in Sport, 52, 21-29.

Cotchett, M., Frescos, N., Whittaker, G. A., & Bonanno, D. R. (2022). Psychological factors associated with foot and ankle pain: a mixed
methods systematic review. Journal of foot and ankle research, 15(1), 10.

Contreras-Hernandez, |., Falla, D., Schneebeli, A., & Martinez-Valdes, E. (2022). Neuromechanical changes in Achilles tendinopathy and
the effects of exercise-induced mechanical tendon loading: a protocol for a systematic review. BMJ open, 12(2), e050186.

Corte-Real, N., & Caetano, J. (2021). Ankle and syndesmosis instability: consensus and controversies. EFORT open reviews, 6(6), 420—
431.

Dahmen, J., Jaddi, S., Hagemeijer, N. C., Lubberts, B., Sierevelt, I. N., Stufkens, S. A. S., d'Hooghe, P., Kennedy, J. G., Calder, J. D. F.,
DiGiovanni, C. W., & Kerkhoffs, G. M. M. J. (2022). Incidence of (Osteo)Chondral Lesions of the Ankle in Isolated Syndesmotic Injuries: A
Systematic Review and Meta-Analysis. CARTILAGE.

de Castro Silva, M., de Marche Baldon, R, Lins, C., de Andrade, G. M., de Castro, G. B. B., & Felicio, L. R. (2021). Immediate effect of
manual therapy techniques on the limitation of ankle dorsiflexion: a randomized, controlled, blind clinical trial protocol. Trials, 22(1), 1-9.

Drakos, M., Hansen, O., & Kukadia, S. (2022). Ankle instability. Foot and ankle clinics, 27(2), 371-384.

Ellis, S., Branthwaite, H., & Chockalingam, N. (2022). Evaluation and optimisation of a footwear assessment tool for use within a clinical
environment. Journal of Foot and Ankle Research, 15(1), 1-9.

Fares, M. Y., Salhab, H. A, Khachfe, H. H., Fares, J., Haidar, R., & Musharrafieh, U. (2021). Sever’s Disease of the Pediatric Population:
Clinical, Pathologic, and Therapeutic Considerations. Clinical Medicine & Research, 19(3), 132-137.

Fischer, S., Weber, S., Gramlich, Y., Blank, M., Buckup, J., Manegold, S., & Hoffmann, R. (2022). Electrothermal Denervation of Synovial
and Capsular Tissue Does not Improve Postoperative Pain in Arthroscopic Debridement of Anterior Ankle Impingement—A Prospective
Randomized Study. Arthroscopy, Sports Medicine, and Rehabilitation.

Fraser, J. J., Pommier, R., MacGregor, A. J., Silder, A. B., & Sander, T. C. (2022). Does choice of athletic footwear affect musculoskeletal
injury risk in US Coast Guard recruits? A retrospective cohort study. medRxiv.

Funk, C. D., Fraser, J. J., Resch, J. E., & Hertel, J. (2021). Sensorimotor deficits in distance runners with medial plantar pain. medRxiv.

Gaddi, D., Mosca, A., Piatti, M., Munegato, D., Catalano, M., Di Lorenzo, G., ... & Bigoni, M. (2022). Acute ankle sprain management: an
umbrella review of systematic reviews. Frontiers in Medicine, 9, 868474.

Gomes, Y. E., Chau, M., Banwell, H. A., & Causby, R. S. (2022). Diagnostic accuracy of the Ottawa ankle rule to exclude fractures in acute
ankle injuries in adults: a systematic review and meta-analysis. BMC musculoskeletal disorders, 23(1), 885.

Gorica, Z., McFarland, K., Lewis Jr, J. S., Schweitzer Jr, K. M., & Vap, A. R. (2022). Post-Traumatic Hallux Valgus: A Modified Surgical
Technique. Arthroscopy techniques, 11(1), e37-e42.

Gupta, P., Kingston, K. A., O’Malley, M., Williams, R. J., & Ramkumar, P. N. (2023). Advancements in artificial intelligence for foot and ankle
surgery: a systematic review. Foot & ankle orthopaedics, 8(1), 24730114221151079.

Innovative Educational Services



Habets, B., van Cingel, R. E., Backx, F. J., van Elten, H. J., Zuithoff, P., & Huisstede, B. M. (2021). No difference in clinical effects when
comparing alfredson eccentric and silbernagel combined concentric-eccentric loading in achilles tendinopathy: a randomized controlled
trial. Orthopaedic journal of sports medicine, 9(10), 23259671211031254.

Hamstra-Wright, K. L., Huxel Bliven, K. C., Bay, R. C., & Aydemir, B. (2021). Risk factors for plantar fasciitis in physically active individuals:
a systematic review and meta-analysis. Sports Health, 13(3), 296-303.

Hermus, J. P., Voesenek, J. A., Van Gansewinkel, E. H. E., Witlox, M. A., Poeze, M., & Arts, J. J. (2022). Complications following total ankle
arthroplasty: a systematic literature review and meta-analysis. Foot and Ankle Surgery, 28(8), 1183-1193.

Herrera-Pérez, M., Valderrabano, V., Godoy-Santos, A. L., de César Netto, C., Gonzalez-Martin, D., & Tejero, S. (2022). Ankle
osteoarthritis: comprehensive review and treatment algorithm proposal. EFORT open reviews, 7(7), 448-459.

Hunt, K. J., & Bowers, M. W. (2022). Bunions, Hallux Rigidus, Turf Toe, and Sesamoid Injury in the Track and Field Athlete. In Management
of Track and Field Injures (pp. 247-261). Springer, Cham.

Jaffri, A. H., Fraser, J. J., Koldenhoven, R. M., & Hertel, J. (2021). Effects of midfoot joint mobilization on perceived ankle-foot function in
chronic ankle instability. A crossover clinical trial. medRxiv.

Javed, A, Riaz, R., Khalid, |., Khan, N., Javed, H., Tariqg, S., & ur Rehman, I. (2021). To find out the effects of myofascial release in the
management of Plantar Fasciitis. Journal of Bashir Institute of Health Sciences, 2(2), 85-92.

Jeon, H. G, Lee, S. Y., Park, S. E., & Ha, S. (2021). Ankle Instability Patients Exhibit Altered Muscle Activation of Lower Extremity and
Ground Reaction Force during Landing: A Systematic Review and Meta-Analysis. Journal of Sports Science & Medicine, 20(2), 373.

Kalbouneh, H., Alsalem, M., Hani, M. B., Alhusamiah, H., Momani, Y., Massad, T, ... & Alajoulin, O. (2021). The Anatomical Variations of
the Posterolateral Tubercle of Talus in Patients with Posterior Ankle Impingement Syndrome.

Kashif, M., Albalwi, A. A., Alharbi, A. A, Iram, H., & Manzoor, N. (2021). Comparison of subtalar mobilization with conventional
physiotherapy treatment for the management of planter fasciitis. Journal of the Pakistan Medical Association, 1-12.

Khalili, S. M., Barati, A. H., Oliveira, R., & Nobari, H. (2022). Effect of Combined Balance Exercises and Kinesio Taping on Balance, Postural
Stability, and Severity of Ankle Instability in Female Athletes with Functional Ankle Instability. Life, 12(2), 178.

Khotimah, S. N., Pristianto, A., & Rochmaningtyas, P. (2022, January). Effectiveness of ultrasound (us), transcutaneous electrical nerve
stimulation (tens) and stretching in plantar fasciitis cases: a case report. In Academic Physiotherapy Conference Proceeding (pp. Kim, H.,
Song, S., Lee, S., & Lee, S. (2021). Short-term effects of joint mobilization with versus without voluntary movement in patients with chronic
ankle instability: A single-blind randomized controlled trial. Physical Therapy Rehabilitation Science, 10(1), 1-9.

Kim, Y. H., Chai, J. W., Kim, D. H., Kim, H. J., & Seo, J. (2022). A problem-based approach in musculoskeletal ultrasonography: heel pain in
adults. Ultrasonography, 41(1), 34.

Kobayashi, T., Koshino, Y., & Miki, T. (2021). Abnormalities of foot and ankle alignment in individuals with chronic ankle instability: a
systematic review. BMC musculoskeletal disorders, 22(1), 1-8

Krause, F., & Anwander, H. (2022). Osteochondral lesion of the talus: still a problem?. EFORT open reviews, 7(6), 337-343.

Lagas, I. F., van der Vlist, A. C., van Oosterom, R. F., van Veldhoven, P. L., Reijman, M., Verhaar, J. A., & De Vos, R. J. (2021). Victorian
Institute of Sport Assessment-Achilles (VISA-A) Questionnaire—Minimal Clinically Important Difference for Active People With Midportion
Achilles Tendinopathy: A Prospective Cohort Study. Journal of Orthopaedic & Sports Physical Therapy, 51(10), 510-516.

Lalevée, M., Anderson, D. D., & Wilken, J. M. (2023). Current challenges in chronic ankle instability: review and perspective. Foot and ankle
clinics, 28(1), 129-143.

Lan, T., McCarthy, H. S., Hulme, C. H., Wright, K. T., & Makwana, N. (2021). The management of talar osteochondral lesions-Current
concepts. Journal of Arthroscopy and Joint Surgery, 8(3), 231-237.

Lapanantasin, S., Thongloy, N., Samsee, M., Wonghirunsombat, N., Nuangpulsarp, N., Ua-Areejit, C., & Phattaraphanasakul, P. (2022).

Comparative Effect of Walking Meditation and Rubber-band Exercise on Ankle Proprioception and Balance Performance Among Persons
With Chronic Ankle Instability: A Randomized Controlled Trial. Complementary Therapies in Medicine, 102807.

Innovative Educational Services



Larkins, L. W., Baker, R. T., & Baker, J. G. (2020). Physical examination of the ankle: a review of the original orthopedic special test
description and scientific validity of common tests for ankle examination. Archives of Rehabilitation Research and Clinical Translation, 2(3),
100072.

Lin C-I, Khajooei M, Engel T, Nair A, Heikkila M, Kaplick H, et al. (2021) The effect of chronic ankle instability on muscle activations in lower
extremities. PLoS ONE 16(2): e0247581.

Lin, C. I., Houtenbos, S, Lu, Y. H., Mayer, F., & Wippert, P. M. (2021). The epidemiology of chronic ankle instability with perceived ankle
instability-a systematic review. Journal of Foot and Ankle Research, 14(1), 1-11.

Lin, J. Z., Lin, Y. A,, Tai, W. H., & Chen, C. Y. (2022). Influence of Landing in Neuromuscular Control and Ground Reaction Force with Ankle
Instability: A Narrative Review. Bioengineering, 9(2), 68.

Lipa, L. Y., Kalita, A., & Dutta, A. A Comparative Study To Find Out The Effectiveness Of Myofascial Release Technique Along With
Stretching Versus Myofascial Release Technique In Patients With Plantar Fasciitis.(2022). Int. J. Life Sci. Pharma Res, 12(1), L183-193.

Lysdal, F. G., Wang, Y., Delahunt, E., Gehring, D., Kosik, K. B., Krosshaug, T., ... & Fong, D. T. (2022). What have we learnt from
quantitative case reports of acute lateral ankle sprains injuries and episodes of ‘giving-way’of the ankle joint, and what shall we further
investigate?. Sports Biomechanics, 21(4), 359-379.

Ma, T., Li, Q., Song, Y., & Hua, Y. (2021). Chronic ankle instability is associated with proprioception deficits: a systematic review and meta-
analysis. Journal of sport and health science, 10(2), 182-191.

Mardani-Kivi, M., & Azari, Z. (2022). Treatment of Acute Type | Proximal Fifth Metatarsal Fracture; Casting vs Bracing. Trauma
Monthly, 27(2), 418-426.

Martin, R. L., Davenport, T. E., Fraser, J. J., Sawdon-Bea, J., Carcia, C. R., Carroll, L. A, ... & Carreira, D. (2021). Ankle Stability and
Movement Coordination Impairments: Lateral Ankle Ligament Sprains Revision 2021: Clinical Practice Guidelines Linked to the International
Classification of Functioning, Disability and Health From the Academy of Orthopaedic Physical Therapy of the American Physical Therapy
Association. Journal of Orthopaedic & Sports Physical Therapy, 51(4), CPG1-CPG80.

Matthews, W., Ellis, R., Furness, J., & Hing, W. A. (2021). The clinical diagnosis of Achilles tendinopathy: a scoping review. Peerd, 9,
e12166.

Mercer, N. P., Samsonov, A. P., Dankert, J. F., Gianakos, A. L., Stornebrink, T., Delmonte, R. J., ... & Kennedy, J. G. (2022). Improved
Clinical Outcomes and Patient Satisfaction of In-Office Needle Arthroscopy for the Treatment of Posterior Ankle Impingement. Arthroscopy,
Sports Medicine, and Rehabilitation.

Metzl, J. A., Bowers, M. W., & Anderson, R. B. (2022). Fifth metatarsal jones fractures: diagnosis and treatment. JAAOS-Journal of the
American Academy of Orthopaedic Surgeons, 30(4), e470-e479.

Mills, K. M., Preston, E. B., Choffin Schmitt, B. M., Brochu, H. K., Schafer, E. A., Robinette, P. E., ... & Coronado, R. A. (2021). Embedding
pain neuroscience education in the physical therapy management of patients with chronic plantar fasciitis: a prospective case series. Journal
of Manual & Manipulative Therapy, 29(3), 158-167.

Mirando, M., Conti, C., Zeni, F., Pedicini, F., Nardone, A., & Pavese, C. (2022). Gait Alterations in Adults after Ankle Fracture: A Systematic
Review. Diagnostics, 12(1), 199.

Mohammad, W. S., Elattar, F. F., Elsais, W. M., & AlDajah, S. O. (2021). Validity and reliability of a smartphone and digital inclinometer in
measuring the lower extremity joints range of motion. Montenegrin Journal of Sports Science and Medicine, 10(2), 47-52.

Mohammadi, N., Hadian, M. R., & Olyaei, G. R. (2022). Compare the Effect of Traditional and Virtual Reality Training on Subjective-sense of
Instability and Balance in Basketball-players with Functional Ankle Instability: Matched Randomized Clinical Trial. Journal of Biomedical
Physics and Engineering.

Munari, D., Serina, A., Leonardelli, A., Lanza, D., Caramori, A., Guerrini, A., ... & Picelli, A. (2022). Effects of deep heating modalities on the
morphological and elastic properties of the non-insertional region of achilles tendon: a pilot study. International Journal of
Hyperthermia, 39(1), 222-228.

Murphy, M. C., Debenham, J., Bulsara, C., Chivers, P., Rio, E. K., Docking, S. |., ... & Gibson, W. (2022). Assessment and Monitoring of
Achilles Tendinopathy in Clinical Practice: A Qualitative Exploration of the Barrier’s Clinicians Face.

Innovative Educational Services



Mutschler, M., Naendrup, J. H., Pfeiffer, T. R., Jaecker, V., Arbab, D., Shafizadeh, S., & Buchhorn, T. (2022). Current status of the
management of isolated syndesmotic injuries in Germany. Archives of Orthopaedic and Trauma Surgery, 1-8.

Nguyen, A. P., Mahaudens, P., Detrembleur, C., Hall, T., & Hidalgo, B. (2021). Inferior tibiofibular joint mobilization with movement and
taping does not improve chronic ankle dorsiflexion stiffness: a randomized placebo-controlled trial. Journal of Manual & Manipulative
Therapy, 29(2), 73-82.

Nguyen, A. P., Pitance, L., Mahaudens, P., Detrembleur, C., David, Y., Hall, T., & Hidalgo, B. (2021). Effects of Mulligan mobilization with
movement in subacute lateral ankle sprains: a pragmatic randomized trial. Journal of Manual & Manipulative Therapy, 29(6), 341-352.

Nunes, G. S., Feldkircher, J. M., Tessarin, B. M., Bender, P. U., da Luz, C. M., & de Noronha, M. (2021). Kinesio taping does not improve
ankle functional or performance in people with or without ankle injuries: Systematic review and meta-analysis. Clinical Rehabilitation, 35(2),
182-199.

Omodani, T., & Takahashi, K. (2022). Ultrasound findings of the deltoid ligament in patients with acute ankle sprains: A retrospective
review. Journal of Orthopaedic Science.

Pawik, t., Pawik, M., Wysoczanska, E., Schabowska, A., Morasiewicz, P., & Fink-Lwow, F. (2022). In Patients with Grade | and Il Ankle
Sprains, Dynamic Taping Seems to Be Helpful during Certain Tasks, Exercises and Tests in Selected Phases of the Rehabilitation Process:
A Preliminary Report. International Journal of Environmental Research and Public Health, 19(9), 5291.

Pina, M., Messina, J., & Geaney, L. E. (2021). Persistent Nerve Injury and CRPS After Ankle Sprains. Techniques in Foot & Ankle
Surgery, 20(1), 2-5.

Plisky, P. J., Bullock, G. S., Garner, M. B., Ricard, R., Hayden, J., Huebner, B., ... & Kiesel, K. (2021). The Dorsiflexion Range of Motion
Screen: A Validation Study. International Journal of Sports Physical Therapy, 16(2), 306.

Primadhi, R. A., & Herman, H. (2021). Diabetic foot: Which one comes first, the ulcer or the contracture?. World Journal of
Orthopedics, 12(2), 61.

Ranbhor, A. R., Prabhakar, A. J., & Eapen, C. (2021). Immediate effect of foam roller on pain and ankle range of motion in patients with
plantar fasciitis: A randomized controlled trial. Hong Kong Physiotherapy Journal, 41(01), 25-33.

Rathi, A., & Sahasrabuddhe, P. (2021). Inter and Intra Rater Reliability of Different Measurement Techniques of Weight Bearing Ankle
Dorsiflexion Range of Motion. Int J Physiother Res, 9(6), 4045-50.

Ruiz-Sanchez, F. J., Ruiz-Mufioz, M., Martin-Martin, J., Cohefia-Jimenez, M., Perez-Belloso, A. J., Romero-Galisteo, R. P., & Génzalez-
Sanchez, M. (2022). Management and treatment of ankle sprain according to clinical practice guidelines: A PRISMA systematic
review. Medicine, 101(42), e31087.

Rhim, H. C., Kwon, J., Park, J., Borg-Stein, J., & Tenforde, A. S. (2021). A Systematic Review of Systematic Reviews on the Epidemiology,
Evaluation, and Treatment of Plantar Fasciitis. Life, 11(12), 1287.

Rikken, Q. G., Dahmen, J., Altink, J. N., Canata, G. L., D’Hooghe, P., & Kerkhoffs, G. M. (2022). Osteochondral Lesions of the Ankle: An
Evidence-Based Approach for Track and Field Athletes. In Management of Track and Field Injures (pp. 273-281). Springer, Cham.

Ryan, D., Rio, E., O’'Donoghue, G., & O’Sullivan, C. (2022). The effect of combined action observation therapy and eccentric exercises in
the treatment of mid-portion Achilles tendinopathy: study protocol for a feasibility pilot randomised controlled trial. Pilot and Feasibility
Studies, 8(1), 1-11.

Saarinen, A. J., Bondfolk, A. S., Repo, J. P., Sandelin, H., & Uimonen, M. M. (2022). Longitudinal validity and minimal important change for
the modified lower extremity functional scale (LEFS) in orthopedic foot and ankle patients. The Journal of Foot and Ankle Surgery, 61(1),
127-131.

Saloom, A,, Purcell, N., Ruhe, M., Gomez, J., Santana, J., & Kushare, I. (2021). Role of physical therapy in the treatment of posterior ankle
impingement in pediatric athletes-a prospective study. Orthopaedic Journal of Sports Medicine, 9(7_suppl3), 2325967121S00082.

Schrier, N., Wannop, J. W., Worobets, J. T., & Stefanyshyn, D. J. (2022). Influence of Compliance and Aging of Artificial Turf Surfaces on
Lower Extremity Joint Loading. Biomechanics, 2(1), 66-75.

Song, K., Jang, J., Nolte, T., & Wikstrom, E. A. (2022). Dynamic reach deficits in those with chronic ankle instability: a systematic review and
meta-analysis. Physical Therapy in Sport, 53, 40-50.

Innovative Educational Services



Sousa, A. S. (2018). Antagonist co-activation during short and medium latency responses in subjects with chronic ankle instability. Journal
of Electromyography and Kinesiology, 43, 168-173.

Tamboli, U., & Patil, C. (2021). Effect of myofascial release with lower limb strengthening on plantar fasciitis. International Journal of
Physical Education, Sports and Health; 8(1): 27-31

Thevendran, G., Kadakia, A. R., Giza, E., Haverkamp, D., D'Hooghe, J. P., Veljkovic, A., & Abdelatif, N. (2021). Acute foot and ankle injuries
and time return to sport. SICOT-J, 7, 27.

Tomruk, M. S., Tomruk, M., Alkan, E., & Gelecek, N. (2022). Is Ankle Kinesio Taping Effective to Immediately Change Balance, Range of
Motion, and Muscle Strength in Healthy Individuals? A Randomized, Sham-Controlled Trial. Korean Journal of Family Medicine, 43(2), 109.

Trache, T., Camenzind, R. S., Bachmann, E., Viehdfer, A., Jud, L., Wirth, S., & Imhoff, F. B. (2022). A Biomechanical Analysis of Peroneus
Brevis Split Lesions, Repair, and Partial Resection. Foot & Ankle International, 10711007211069558.

Uroz, N. Z., Paniagua, A., Fernandez-Kelly, I., de Soto, P. C. M., Pozo, D. G., & Garcia, D. G. (2022). Pathophysiology, diagnosis and
treatment of Achilles tendinopathy. Rev Esp Artrosc Cir Articul En, 29(1), 0-0.

van Dijk, P. A, Francga, G., Dahmen, J., Kerkhoffs, G. M., D’Hooghe, P., & Karlsson, J. (2022). Achilles Tendon, Calf, and Peroneal Tendon
Injuries. In Management of Track and Field Injures (pp. 235-246). Springer, Cham.

Vincent, H. K., Brownstein, M., & Vincent, K. R. (2022). Injury prevention, safe training techniques, rehabilitation, and return to sport in trail
runners. Arthroscopy, sports medicine, and rehabilitation, 4(1), e151-e162.

Wang, H., Yu, H., Kim, Y. H., & Kan, W. (2021). Comparison of the Effect of Resistance and Balance Training on Isokinetic Eversion
Strength, Dynamic Balance, Hop Test, and Ankle Score in Ankle Sprain. Life, 11(4), 307.

Wang, Z. L., Cui, L., & Li, G. S. (2021). Three-Portal Approach of Arthroscopy for Anterior Ankle Impingement Syndrome: A Propensity
Score-Matched Analysis. Orthopaedic Surgery, 13(1), 53-62.

Yamin, N. A. A. A,, Basaruddin, K. S., Bakar, S. A, Salleh, A. F., Som, M. H. M., Bakar, A. H. A., & Putra, P. (2022). Lower extremity joint
reaction forces and plantar fascia strain responses due to incline and decline walking. Available at
http://www.actabio.pwr.wroc.pl/Vol24No1/8.pdf

Yan, A, Chen, S. R., Ma, X,, Shi, Z., & Hogan, M. (2021). Updates on Lisfranc Complex Injuries. Foot & ankle orthopaedics, 6(1).

Yassin, M., Myatt, R., Thomas, W., Gupta, V., Hoque, T., Mahadevan, D. (2020). Does size of tendon gap affect patient-reported outcome
following achilles tendon rupture treated with functional rehabilitation? Bone & Joint Journal, 102-B, 1535-1541.

Zunko, H., & Vauhnik, R. (2021). Reliability of the weight-bearing ankle dorsiflexion range of motion measurement using a smartphone
goniometer application. PeerJ, 9, e11977.

Zwiers, R., Miedema, T., Wiegerinck, J. |., Blankevoort, L., & van Dijk, C. N. (2021). Open Versus Endoscopic Surgical Treatment of
Posterior Ankle Impingement: A Meta-analysis. The American Journal of Sports Medicine, 03635465211004977.

Innovative Educational Services



