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How to manage lateral ankle sprains to prevent the
development of chronic ankle instability.
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lateral ankle sprain “twisted ankle”
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Lateral ankle sprain:
a simple injury that will heal quickly without
the need for therapeutic intervention?
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% of individuals who develop CAI within 1-year
after first-time acute lateral ankle sprain injury
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Lack of Medical Treatment From a Medical Professional
After an Ankle Sprain

Tricla Hubberc-Turner, PRD, ATC, FACSM
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Percentage of participants who sought treatment
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FAAM Sports score
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Number

Number of self-reported recurrent ankle sprains

Trea ment No treatment
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Number of self-reported “giving way" episodes per

month

Number

Trea ment No treatment
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Lateral ankle sprain injury causes

Ligament damage | Impaired sensory pathways to the CNS

Initial consequences then lead to:

Structural alterations | Inhibition of appropriate spinal reflexes

CAl develops and is characterized by:

Altered joint loads | Alteration in normal movement patterns

Altered movement patterns and joint loads result in the
devel of post: ic osteoarthritis

Wikstrom et al (2013)
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Riemann & Lephart (2002)
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Chronic
Ankle Instability

Functional Anatomy, Pathomechanics, and
Pathophysiology of Lateral Ankle Instability
oy ot
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Physiotherapists’ Understanding of Functional
and Mechanical Insufficiencies Contributing to
Chronic Ankle Instabil

Pathologic ( tmpined
i {proprioception

Athro-

b emitic
S e e 53 Restrictions | Mechanical
Tnstability
+ N \
et Mechanical | uncionar | FuRctional
e — | Insufficiencies Invabiiy | Insufficiencies

Impaired
Posurzl
Control

i

Figure 5. Paradigm of mechanical and functional insufficiencies
that contribute to chronic ankle instability.
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If physiotherapists, in their role in managing CAl, are to

adhere to the principals of evidence-based practice, it is

important that they are fully aware of the insufficiencies
that are associated with CAI.

Strength
Postural Control | IEEEG—_G—
Neuromuscular Control I
Arthrokinematic changes IS
P: laxity
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Degenerative changes IS
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Figure 2. Identification of functional and mechanical insufficiencies.
(Percent of participant responses.)
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An Updated Model of Chronic Ankle Instability

ANKLE SPRAIN
ry Tissue Injury

Figure 1

Abbreviations: ATFL, anterior talofibular ligament; CFL, caicaneofibular ligament; HRQOL, health-related quality of lfe.
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ANKLE SPRAIN
primary Tissue Injury
drcr

Pathologic Laxity
Loss of the structural
integrity of the lateral ankle
ligaments results in
pathologic laxity of the
talocrural joint and possibly
the subtalar joint. This
laxity represents the
mechanical instability.

Figuro1. Tho ups o
Aborevtions: ATFL ihoo. ot

Golané et al,, 2010
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There is strong evidence supporting the use of external support (in
the form of taping or bracing) for reducing reinjury incidence and
improving self-reported function.

There is moderate evidence suggesting bracing may be superior for
self-reported function in comparison to taping.

McDavid Ultralight 195 (McDavid Inc, Woodridge, lllinois)
McGuine et al, 2011

3
M Dovi

DonJoy Ankle Stabilizing Brace (DonJoy Inc, Vista, California)
McGuine et al, 2012
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rson et al, 2005

Wilkerson et al, 2005
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ANKLE SPRAIN
primary Tissue Injury
L

Arthrokinematic
Restrictions
In contrast to pathologic
laxity, particular accessory
joint motions may be
limited after LAS or with
CAIL

Anterior displaced talus
Anterior displaced fibula

Figuro1. The upda o

Aborevtions: ATFL ihoo. e

Calcaneus

Hertel (2002)
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Hertel (2002)

Figue 1. The ups
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Osteokinematic
Restrictions

Tight gastrocnemius
Tight soleus
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2D Motion Ang

The weight-bearing lunge test may provide the best
clinical assessment for evaluating dorsiflexion range of
motion in patients with CAI.

Clinical integration of this measurement is further
supported by strong evidence of validity and reliability.

— |

Changes in Dorsiflexion and Dynamic Postural Control

Instability: A Systematic Review and Meta-Analysis
Robert A Vallandinghanm, DAT, LAT. ATC; Siacey L Gaven, PhD, LAT, ATC;
Cameron J. Podan, P, LAT, ATG
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Key Points
« Mulligan mobilizations with movement and Maitiand may
motion and dynamic postural control in individuals with chronic ankle instability.
« Dynamic postural control appeared to improve more from Mulligan mobilizations with movement than from Maitland
mobilizations immediately after both a single intervention and multiple treatments.
« Researchers should investigate the optimal treatment variables to enhance dorsiflexion range of motion and
dynamic postural control in individuals with chronic ankle instability.

improve range of

ANKLE SPRAIN
primary Tissue Injury

Figure 1. The us
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Abreiation: ATFL.

Balance Deficits

Static
Dynamic
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Errors

[1] Moving the hands off the hips
[2] Opening the eyes

3] Step, stumble, or fall

[4] Abduction or flexion of the hip >30

Doubi g sance (rm surtace) ‘Tandem stanco (i sutace) Singoleg siance (1 surtace)

degrees
[5] Lifting the forefoot or heel off the testing
surface

(6] Remaining out of the proper test position
for >5 seconds

Double leg stance (firm surface)

50

No errors were made by Player A when completing the double leg stance (firm surface) task. Hence,

this task will not challenge the i system and its i ion into a
programme would be redundant.

Player A made 2 errors whilst completing the tandem stance (firm surface) task and the double leg
stance (foam surface) task. This low number of errors would suggest that these tasks should only
constitute a minority component (i.e., small percentage) of the total time devoted to postural balance

. Double leg Tandem | Single le exercises.
Double leg Tandem Single leg 8 gle 'eg
) N stance stance stance
stance (firm | stance (firm | stance (firm (foam (foam (foam Player A made 5 errors whilst completing the single leg stance (firm surface) task and the tandem
surface) surface) surface) surface) surface) surface) stance (foam surface) task. This is a substantial number of errors for each of these tasks and suggests
Errors 0 7 5 2 5 10 that they are i ing the i system; they are not so easy such that he can
complete them with minimal errors, whilst they are not so difficult such that he cannot complete them
atall. Therefore, it would be prudent to include these tasks as key exercises of the postural balance
of his

Balance errors made by Player A as assessed via performance on the Balance Error Scoring System. ‘

Player A made 10 errors (i.e., the maximum number of errors) whilst completing the single leg stance
(foam surface) task. This suggests that this task is too challenging (at this time point) for the
sensorimotor system and should not be included as an initial exercise of the postural balance

of his
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BESS Single leg stance firm surface (Injured limb vs
Non-injured limb)

Ijurel Nan-irjued

Concept of limb asymmetry
Applicable to:
[1] BESS Tandem stance (firm surface)
[2] BESS Single leg stance (firm surface)
[3] BESS Tandem stance (foam surface)
4] BESS Single leg stance (foam surface)
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Clinical Tip #1:

Train the un-injured limb as well in the
acute phase of injury
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Clinical Tip #2:

‘Unfreeze’ the foot and ankle to help
restore “ankle strategy”

Rigid lever vs. mobile adapter
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Lower Limb Interjoint Postural Coordination
One Year after First-Time Lateral Ankle Sprain

Clinical Tip #3:

Ensure adequate hip strength

p——

Using the Star Excursion Balance Test to Assess
Dynamic Postural-Control Deficits and Outcomes
in Lower Extremity Injury: A Literature and
Systematic Review

Phill, A Gribble, PhD, ATC" Jay Hertel PhD, ATC, FNATA, FACSMt:
Phil Pisky, DSc, PT, 0CS, ATCE
BT ——
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Start postion

Reach distance = (

(ANT distance reached (cm) + PM distance reached (cm) + PL distance reached (cm)y 4 o

Composite reach distance =
A TAGD)]

dist hed
istance reache (cm)) +100
leg length (cm)
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Balance Training Improves Function
and Postural Control in Those with Chronic
Ankle Instability

**The diagonal hops are aligned
based on right foot orientation.

Anterior/Posterior

Medial/Lateral
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Single-Limb Hops to Stabilization
(10 Repetitions per Direction)

Subject performed 10 hops in each direction. Each repetition consisted of a hop from the starting
position to the target position (18, 27, or 36 inches). After stabilizing balance in a single-limb
stance, participants hopped in the exact opposite direction back to the starting position and

stabilized in the single-limb stance.

Four directions of hops: 1) anterior/posterior, 2) medi ,3) 3
and 4) anteromedial/posterolateral
Participants were not able to move to the next level in each category until they demonstrated 10
repetitions error-free.

Errors were determined on the basis of the following:
a. Touching down with opposite limb
b. Excessive trunk motion (>30 degree lateral flexion)
c. Removal of hands from hips during hands on hips activities
d. Bracing the non-stance limb against the stance limb
g the target

69
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Hop to Stabilization and Reach (Five

Combined with the mentioned exercises, however, after stabilization in the single-limb stance,
participants had to reach back to the starting position. Repetitions were counted in the same
manner mentioned previously. Participants hopped, stabilized, and reached back to the starting
position. Then they hopped back to the starting position and
reached to the target position.

Participants were not able to advance to the next level in each direction until they demonstrated
five repetitions error-free

Errors were determined on the basis of the following:
a. All errors associated with hop to stabilization
b. Using the reaching leg for a substantial amount of
support during reaching component

71

72
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TABLE 1. Prtet and postest cores o the FADI and th FADI Sprt for the balanc tining and control groups.

TABLE 6. Pretst and postiest normalized reach distances on the SEBT.
Balance Training Group Corlrol Group Balance Training Group Control Group
Pt Pestt Fovn Poctet Grow Efet Tine Efect Prelest Postest Pretest Postiest Group Efect Time Efect
Anterior rezch 070+0.10 067008 068006 067+005 0 038
FADI, % 855484 BT£74F 829:74 8140+ 181 068 098 PM re 082+0.14 091£013"+ 0814008 0.80 006 188 084
FADI Sport, % 69.9+ 121 8.0+ 144"+ 66598 663+ 11.8 163 125 PL reach 077 £0.15 087 +013" ¢ 076 +0.08 078 £ 009 10 067
- " p — There were signficant group  time interactons for the PM and PL reaches. The baance training group reached signfcantl farther than thir prtest measures and the postest
There s a Sgrfant roup ¢ fne neracton for both nsumens. Tt vas no ifetenc Leeen groups at pretes but e was  sifan diference et postest measures of the control group, P< 005, Group efect zes were calculated from postiest scores. Time efect szes were calculated from the preest and posteest measurs of the
mezsures behieen roups and a sgnfcantdiference i sfrepartd fncton atpostest for te bala taiing group, P< 0.06. Group efectses vere cakcued rom pastest i
scores. Time effect szes were calculated from the pretest and posttest measures of the balance training group. An effect size of zero was calculated when the comparison means were equal.
* <005 for preest to postest comparisons within the baance training group. P < 0.05 fo pretet 1o postest comparisons within the balance training group.
+P < 0.05 for between-groups comparisons t postiest.

1P < 0.05 for between-groups comparisons at postest
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Diminished
Somatosensation
Several domains of
somatosensation have

(i Altered Movement Patterns
been noted to be impaired / Walki
. N N alking
in patients with CAI. D I Jogging
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Kinematics Analysis of Ankle Inversion
Ligamentous Sprain Injuries in Sports

Cases From Televised Tennis Competitions

D T o 70, Shi e . K g Mok ML
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Injury corrupts the sensorimotor accuracy of lower limb motor control during locomotion

77 78
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re-education of hopping and landing

82

Retun to sport decisions after an acute lateral ankle
sprain injury: introducing the PAASS framework—an
international multidiscplinary consensus

84
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Study information and invitation
emailed
(n=250)

Declined to participate/did not reply to
invitation (n=52)

Accepted invitation to participate
(n=198)

Did not complete round 1 (n=43)

Completed survey round 1
(n=155)

Did not complete round 2 (n=18)

Completed survey round 2
(n=137)

Completed survey round 3
(n=119)

Did not complete round 3 (n=18)

Figure 1 Participant flow through study.

Table 2 Consensus on assessment items that should be included

in the return to sport decision after an acute lateral ankle sprain,
indicating the round of inclusion and level of agreement

Round (1-3)  Agreement (%)

Assessment item to be included

Sportspecific activiies 1 %
Pain severity during sport participation 1 3
Ankle range of motion 1 %
Ankle muscle strength 1 87
Hopping 1 87
Agilty 1 87
Completion of a fulltraining session 3 87
Jumping 1 8
Pain severity over the last 24 hours 1 81
Perceived ankle reassurancelconfidence 1 81
Proprioception 1 7
Perceived ankle stability 1 i
Psychological readiness 1 7
Ankle muscle endurance 1 3
Dynamic postural control/balance 1 3
Ankle (and lower limb) muscle power* 2 n

“Lower limb muscle power and ankle muscle power were iniially presented to
panelists as separate items, but 96% of panellists agreed that these items would
be assessed together

85

86

Table 3 Consensus on assessment items that should not be included
in the return to sport decision after an acute lateral ankle sprain,
indicating the round of exclusion and level of agreement

Assessment item not to be included Round (1-3)  Agreement (%)

Structural integrity ofthe ligaments on imaging 2 89
Pain severity over the last week 3 88
Pain severity on palpation 3 8
Health-related quality of life 2 85
Hip and knee muscle endurance 3 85
Ankle muscle length 3 85
The Functional Movement Screen 2 8
Aerobic ftness 3 8
Anaerobi fitness 3 [
Ligamentous laxity 2 81
Ankle joint arthrokinematics 3 i
Ankle muscle reaction time 3 7
Acutecchronic workload 3 %
Lower limb and/or truk kinematics 2 75
Hip and knee muscle strength 3 7
Foot biomechanics 2 7
Straight-line running speed 3 n
Patient-reported foot and ankle function (using 3 70
questionnaires such as the Foot and Ankle Abilty
Measure™ or Foot and Ankle Outcome Score™)

Pain severity
« Duing sport particioation
« Overlast 24 hours

"

Ankle impairments
Ankle range of mofion
+ Ankle muscle srength, endurance and power

Athlete perception
+ Perceived ankle confidence/reassurance
i

=\

+ Perceived ankle stobilty
+ Psychological readiness

Sensorimotor control
« Propriocepfion
« Dynarmic postural control/balance

Sport/functional performance
+ Hopping and jumping

—

»w v > > T

-+ Agilty
+Sportspecific aclivlies
+ Abilty 1o complefe o ful fraining session

Figure 2 Retur to sport domains (PAASS) and mapping of the
agreed-upon retun to sportitems to domains (in nominal ordered lst).
Abilty to complete a ful raining session reached consensus in round

ind was not presented to panellss for thei agreement on mapping.
This placement was agreed on by the author group. Panellists agreed
that ankle muscle strength would be assessed using tests of total lower
limb muscle strength
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Vertical Jump
Vertical Jump x 5 reps.
Counter Movement Jump

d Jump

Additional Hop Testing - if sport requires change of direction o rotation
lements

Single Hop
Side Hop Test
Triple Hop

Hop Test
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baseline values If available Cross Over Hop,

LI within 5% and within 5% of baseline values If available
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Figure 1

ATFL, anteri ligament; CFL, ibuler i of e,
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