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Objectives

1. Understand the common disease and patient-oriented
impairments associated with chronic ankle instability.

2. Analyze the efficacy of the available evidence based
treatment strategies to improve the common
impairments associated with chronic ankle instability.

3. Discuss the incorporation of a multifaceted treatment

plan to address a holistic view of impairments in those
with chronic ankle instability.
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Ankle Sprains: A Public Health Issue

AR DON'T STRAIN YOUR BRAIN WHEN CARING FOR AN
ABOUT *
28000 <& - A NI I K,
ANKLE INJURIES
occur in the United
States each day. @ Pg @“ :ﬂ: :Ii n\rg
H"SBEUEVED » Field hockey has the highest rate of » Ankle sprains are graded on severity
o ' : ankle injuries and sprains, followed and range from grade 1 (mild; no

o 4 by volleyball, football, basketball, significant structural injury) to grade
-GFALLATHLF.HC INJURIES J 3 cheerleadir;)g, ice hkl;:ck?;,1 I?grosse, E{severe: complete rupture of the
ARE ANKLE SPRAINS, soccer, ;yg Y. Eracﬁin / eld, igamentous structures).
making it the most: common SRS ARE SEROR e After an ankle is sprained, it has a
sports injury. ¢ An ankle sprain occurs when there is greater chance of becoming sprained

a tear in the ligament, while an ankle again. Repeating ankle sprains
strain occurs when there is a tear in put an individual at risk for ankle
the muscle. osteoarthritis.
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https://www.nata.org/sites/default/files/ankle_sprain_handout.pdf



Ankle Sprains: A Public Health Issue

Residual problems are common following ankle sprain
(pain, swelling, instability, weakness, re-injury)

Initial Ankle
Sprain
3-21 days 6-18 months 2-3 years 6.5-10 years 20 years

50% report
>1 residual
30-70% report  Symptom, 21% altered

residual 15-64% not occupational acti

symptoms  fully recovered ~55% altered physi
activity, 47% regu

recurrent injuries

Return-to-Play/
Activity

Mckeon 2014; Braun 1999; Anadacoomarasamy 2005, van Rijn 2008; Verhagen, 1995; Hiller 2011; Valderrabano 2006



Chronic Ankle Instability
Chronic ankle instability (CAl) is characterized by:

— Recurrent ankle sprains 40%
— Residual symptoms
— Repetitive Episodes of Ankle instability (“Giving way”) Developed

Recovery From a First-Time CA
Lateral Ankle Sprain and the Predictors

of Chronic Ankle Instability

A Prospective Cohort Analysis 1bility to
M at 40 per
€ Cailbhe Doherty,*" PhD, Chris Bleakley,* BSc(Hons), PhD, Jay Hertel,$ PhD, ATC, F’eem“i“

CESSES 1O

I Brian Caulfield," PhD, John Ryan,! FCEM, FRCSEd, FFSEM, DCH, DipSportsMed,
and Eamonn Delahunt,™¥ PhD /\



Chronic Ankle Instability

CAl has been associated with long-term
consequences

Decreased physical activity Hubbard-Turner 2015, Wikstrom et al. 2018
Decreased health related quality of life Houston et al. 2015

RISk for posttraumatic osteoarthritis valdaerrabano et al 2006

"a’

Can we disrupt this cycle? 7\



Current Trends in the Management of Lateral Ankle
Sprain in the United States

Mark A. Feger, PhD, ATC,* Neal R. Glaviano, MEd, ATC,* Luke Donovan, PhD, ATC, 1
Joseph M. Hart, PhD, ATC,* Susan A. Saliba, PhD, ATC, MPT,* Joseph S. Park, MD,*
and Jay Hertel, PhD, ATC*

825,718
0 f kI Patients sustained an ankle P atienst: El"gl“ded
< 7 A 0 a n e prn Medial or syndesmotic ankle sprains
° ° ...........> 58,275
S p rain pat e nts LAS with associated ankle or foot
735,927 fracture
u n d e rwe nt PT (89.1% of all ankle sprains)
Patients sustained an isolated LAS
T Patients Excluded
o 685,782
(93.2% of LAS patients)
50,145 Patients did not receive PT within
(6.8% of LAS patients) 30 days of LAS
Patients underwent PT within 30 days of LAS
A\ 4 Y
Modalities Manual Therapy Therapeutic Exercise
25,160 26,212 47,203
50.2% of PT patients 52.3% of PT patients 94.1% of PT patients / \
3.4% of LAS patients 3.6% of LAS patients 6.4% of LAS patients =




STRUCTURE FUNCTION

Chronic
Ankle Instability
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ROM m Balance
Deficits w Deficits

Hoch 2012; Gaven 2014; Grindstaff 2017; Basnett 2013; Houston 2015 ”‘ SMR’



ROM m Balance

Deficits Deficits Deficits

EVERSION STRENGTH
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Arnold et al 2009, Thompson et al 2018; Houston 2015, Feger et al. 2015, Eechaute et al 2009



ROM @ Balance
Deficits w Deficits

Arnold et al 2011, Thompson et al 2018; Wikstrom 2009 ’
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Disease versus Patient-Centered Focus
(ICF Model)

Health Condition
(CAl)

t
} ' }

Body Function and Structure Particination
(ROM, Strength, Balance) >

Personal Factors Environmental Factors

Adapted from WHO 2001 / \
p e



Health-related quality of life (HRQOL) is a
personal evaluation of everyday functioning 0
and well-being.

Physical, mental, and psychosocial health

Health-Related Quality of Life P ROS

Health-related quality of life (HRQOL

HRQOL is often assessed using patient-
reported outcome (PRO) instruments. 0 o t
. ) . dtistaction wi care or symptoms

Measure of patient’s perceived health status

0 Adherence to prescribed

. . . medications or other therapy
Individuals with CAl have reported decreased

HRQOL using PROs designed for foot and ankle 0 Perceived value of treatment
conditions. Houston et al. 2015
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Balance

Strength
Deficits

Deficits

Patient-Céntered Care for
Patients with CAl

Mutually Exclusive Approach to Disease-Centered
and Patient-Centered Care for Batients with CAl

Adapted from Donovan et al 2016 /_.l



How Do We Treat The Core Impairments?

Arthrokinematic

Osteokinematic

Concentric

Eccentric

Static

Dynamic

Joint
Mobilizations

Reassess ROM

Stretch

Reassess ROM

Concentric
Exercises

Reassess Strength

Eccentric
Exercises

Reassess Strength

Static Balance
Exercises

Reassess Balance

7

Dynamic Balance
Exercises

L

(Donovan and Hertel 2012)

Reassess Balance
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Isolated Joint Mobilizations - Range of Motion

Changes in Dorsiflexion and Dynamic Postural Control
After Mobilizations in Individuals With Chronic Ankle
Instability: A Systematic Review and Meta-Analysis

Robert A. Vallandingham, DAT, LAT, ATC,; Stacey L. Gaven,
PhD, LAT, ATC; Cameron J. Powden, PhD, LAT, ATC

MWM Control/Sham DFROM : B
MWM Pre-Post DFROM | B
Maitland Control/Sham DFROM 8
Maitland Pre-Post DFROM : [
-1.5 -1 0.5 0 0.5 1

—_—

Grade A and B Evidence STATE

Vallandingham et al. 2019 amisic Tiinng




Isolated Joint Mobilizations — Dynamic Balance

Changes in Dorsiflexion and Dynamic Postural Control
After Mobilizations in Individuals With Chronic Ankle
Instability: A Systematic Review and Meta-Analysis

Robert A. Vallandingham, DAT, LAT, ATC,; Stacey L. Gaven,
PhD, LAT, ATC; Cameron J. Powden, PhD, LAT, ATC

Maitland Control/Sham  SEBT : g

Maitland Pre-Post SEBT | ®

MWM  Control/Sham  SEBT I

MWM  Pre-Post SEBT : ]

-1.5 -1 0.5 0 0.5 1 1.5
Greater Control/Pre Greater Intervention/Post

Grade B Evidence

. Dociorate |
Vallandingham et al. 2019  afriafic Trining



Joint Mobilizations - HRQL
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\

Health-Related
Quality of Life

~

J

The Outlier

Mobilizations for
Dorsiflexion

Fibular
Manipulations

N R O R N WA U1 O N
1 | I B B B D EE— |

Rehabilitation and Improvement of Health-Related
Quality-of-Life Detriments in Individuals With Chronic
Ankle Instability: A Meta-Analysis

Cameron J. Powden, PhD, LAT, ATC*; Johanna M. Hoch, PhD, ATCt;
Matthew C. Hoch, PhD, ATCY

T L .

Grade B Evidence . ococasr —eer
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Isolated Strength Interventions

e tffectiveness of Strenqth [raining VRSN
rotocols on Strenqth Development (P a~_ |
n Participants With Chronic Ankle Instability: /X |
A (ritically Appraised lopic PR N
Emily A. Hall, MS, ATC, Jordan Frank, MS, LAT, CSCS, and Carrie L. Docherty, PhD, ATC, - : .y, - =~
FNATA ¢ Indiana University b .
Proprioceptive
Neuromuscular
Resistance-Band Facilitation
Week Resistance Sets x Repetition Sets x Repetition
1 Heavy (light blue) 3 = 10 2>x10
2 Heavy (light blue) 4 %10 2x 15
3 Super heavy (dark blue) 3 =10 3 =10
4 Super heavy (dark blue) 4 x 10 3 % 15
5 Ultra heavy (purple) 3 = 10 4 > 10
6 Ultra heavy (purple) 4 %10 4 % 15
—_—

Grade A Evidence SIATE

Hall et al. 2015 Athletic Training




Isolated Balance Interventions

Balance Training Improves Function 4 week program
and Postural Control in Those with Chronic  « 12 supervised sessions
Ankle Instability « Approximately 20 min in length

PATRICK O. MCKEON', CHRISTOPHER D. INGERSOLL, D. CASEY KERRIGAN”, ETHAN SALIBA, . e ey
BRADFORD C. BENNETT, and JAY HERTEL’ C0n5|5ted Of 5 activities
 Hop to stabilization
 Hop to stabilization and reach

1 2 3 « Unanticipated hop to
stabilization

e Single-limb balance eyes closed

Anterior/Posterior

18 4 5 6 . .
e Single-limb balance eyes open
7 levels to each task
7| st AR / 8 9 e Individually progressed based on
< Medial/Lateral ” performance ?riﬁ
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Isolated Balance Interventions

Balance Training Improves Function
and Postural Control in Those with Chronic

Ankle Instabilitv

PATRICK O. MCKEON', CHRISTOPHER D. TP\;IGERSOLLE. D. CASEY KERRIGAN?, ETHAN SALIBA?,
BRADFORD C. BENNETT", and JAY HERTEL"

Effects of a 4-Week Dynamic-Balance-Training Program
Supplemented With Graston Instrument-Assisted

Soft-Tissue Mobilization for Chronic Ankle Instability
Jessica L. Schaefer and Michelle A. Sandrey

Balance Training Versus Balance Training
With STARS in Patients With Chronic Ankle Instability:

A Randomized Controlled Trial
Christopher J. Burcal, Alejandra Y. Trier, and Erik A. Wikstrom

Grade A Evidence

A
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Isolated Balance Interventions

Effects of 6 Weeks of Balance Training on Chronic
Ankle Instability in Athletes: A Randomized Controlled
Trial

D. Cruz-Diaz, R. Lomas-Vega, M. C. Osuna-Perez, F. H. Contreras, A. Martinez-Amat

Effect of a Home-based Balance Training Protocol on
Dynamic Postural Control in Subjects with Chronic
Ankle Instability

R. De Ridder’, T. M. Willems', ]. Vanrenterghem”, P. Roosen’

Doctorctte in

Cruz-Diaz et al. 2015; De Ridder et al. 2015 Athletic Training



Static Balance Training Vs Hop-to-Stabilization

Two 4-Week Balance-Training Programs for Chronic
Ankle Instability

Ben Anguish, MS, ATC*; Michelle A. Sandrey, PhD, ATCt

Anterior
SLB l—|—l—l
PHSB |

Posterolateral
SLB j——m———————————————————————
PHSB |

Posteromedial
SLB : i
PHSB |

0.5 0 0.5 1 1.5 2

Anguish and Sandrey 2018 Athotie Training



Effect of Isolated Balance Training - HRQL

4 h Rehabilitation and Improvement of Health-Related
Health-Related Quality-of-Life Detriments in Individuals With Chronic
Quality of Life Ankle Instability: A Meta-Analysis

\_ Y, Cameron J. Powden, PhD, LAT, ATC*; Johanna M. Hoch, PhD, ATCY;

3 - Matthew C. Hoch, PhD, ATCt
Home vs. eeoisexd al. Program
Supervised 2.5 - P ' J
4 week 2 1 |
» 8weeks showed . _ Home
no difference ' 3 WeEEks 1
Mckeon et al. "
balance training 05 - * *
program
e Mckeon et al. 0 — —
2008 STATE

-0.5 - G ra'd e A EVI d e n Ce(Powden etal. 2017)  Athiotic Tacimy
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Balance Training in Combination - HRQL

4 ) Rehabilitation and Improvement of Health-Related
Health-Related Quality-of-Life Detriments in Individuals With Chronic
Quality of Life Ankle Instability: A Meta-Analysis

N y R
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o 1 o |1 i
McKeonetal. °° 7 1
protocol 0 . . . . . —
— . STATE
-0.5 - Grade A EVIdence (Powden et al. 2017) Aﬂ?l%ﬁfgrgtgirifmg




Core Impairment - Summary

[Joint Mobilizations]

[Range of Motion }

[Balance Training]

{Balance} [Health-ReIated Quality of Life }

[Strength Training]

[Stren gth J STATE




Figure 1. An assessment and treatment paradigm for patients with chronic ankle instability.

Assessment Specific testing
domain

-~ =

=<
B
[=]
=< =<
12 12

/

]

es

///
P
. Strength deficit  ({§
Eccaniric ‘“\\
S

deficits ™

<

es

e

,,,,
|
g

£

@

Concentric .

daficits

/

/
e ’.i/'/

€2
~

\

\ Yes

CAI Rehabilitation Paradigm - Revisited

Treatment Repeat specific testing

Walking
— deficits
Running
deficits
— ial
5 //
- Jumping
_ d=ficits
Cutiing
deficiis

(Donovan and Hertel 2012; Donovan et al. 2016)

—_—

STATE

Doctorcrte in
Athletic Training



Multimodal Interventions for CAI

Rehabilitation for Chronic Ankle Instability With or
Without Destabilization Devices: A Randomized
Controlled Trial

Luke Donovan, PhD, ATC*; Joseph M. Hart, PhD, ATC, FNATAt%; Susan A.
Saliba, PhD, PT, ATC, FNATATY; Joseph Park, MD%; Mark Anthony Feger, PhD,
ATCt; Christopher C. Herb, PhD, ATCS§; Jay Hertel, PhD, ATC, FNATA, FACSM+t

STATE
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Multimodal Interventions for CAI

Rehabilitation for Chronic Ankle Instability With or
Without Destabilization Devices: A Randomized
Controlled Trial

Luke Donovan, PhD, ATC*; Joseph M. Hart, PhD, ATC, FNATAtt; Susan A.
Saliba, PhD, PT, ATC, FNATAY; Joseph Park, MD$; Mark Anthony Feger, PhD,
ATC; Christopher C. Herb, PhD, ATC§; Jay Hertel, PhD, ATC, FNATA, FACSM+

1,.491? 0.37°0:
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Multimodal Interventions for CAI

A 4-Week Multimodal Intervention for Individuals
With Chronic Ankle Instability: Examination of
Disease-Oriented and Patient-Oriented Outcomes

Cameron J. Powden, PhD, ATC*; Johanna M. Hoch, PhD, ATC{;
Beth E. Jamali, PhD, PT}; Matthew C. Hoch, PhD, ATCt

Home-Based Intervention

Powden et al. 2019 afatic Trognmg



Disease-Oriented Measures

W&ight—b&aring lunge test
Y=Balance Tost

Antenor
Posteromedial
Posterolateral

Izometric ankle strength
|n1.'ar3inn
Eversion
Darsiflexion

Plantar flaxion

Isometric hiE slrength
Abduction

Adduction
Flexion
Extension

‘ ~ ‘ Immediate

Weight-bearing lunge test

Y-Balance Test
eror
Posteromedial
Fosterolateral

Isometric ankle strength
|nver5inn
Eversion

Dorsiflexion
Plantar flaxion

Isometric hip strength
Abduction

Adduction
Flexion
Extension

Lt . | Two-Week
Follow Up

=1.0

0.0 0.5 1.0 1.5 2.0 2.5
Effect Size Powden et al. 2019



Patient-Oriented Measures

A Measure

Foot and Ankle Ability Measure
y Activities of Daily Living subscale

Sport subscale

Maodified Disablement in the Physically Active scale
Physical summary component

Mental summary component

Fear=fAvaidance Ee|iaf Quﬁstinn raire

Physical Activity subscale
Work subscale
Measure

Fool and Ankle Akility Measure
Activities of Daily Living subscale

Sport subscale

L e, 4 ﬁiﬂ—m' B

Maodified Disablament in the F’h}rsical_ll,r Active scale
Physical summary component

Mental summary component

Fear-fvoidance Belief Questionnaire
Physical Activity subscale
Work subscale

i )
- @ Immediate
L—* |
L
[——|
d
Two-Week
‘ e ‘ Follow Up
—
[——
&
L * 1
L] L - . 1 L 1 L L L] 1
=-1.0 =05 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Effect Size - —
Worse from Improved from  AT'E

prentervaention

oo OCe In
Powden et al. 2019  Athletic Training
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Summary and Future Directions

Strong Literature Regarding the Efficacy of Current CAI Interventions

Grade A and B Evidence

Other Factors to Consider:

Clinical Prediction Rules - +B UCCGSS

Joint Position Sense
Sensation

CNS Alterations
Functional Movement

Re-injury

Individualized Treatment Approaches e
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