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Chronic ankle instability
weakness

Introduction

Hip abduction and external rotator
strength deficit

“
r (McCann RS and Al, J Athl Train. 2018
-Powers CM and Al, J Athl Train. 2017)

Hertel Model

N
> Ankle muscles strength deficit
(Smith Bl and Al, J Sport Rehab. 2018)
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_ ' Research objectives

Compare the effectiveness Impacts of these two
of the two reinforcements types of reinforcement
preferentially offered to

the control group
o B =
X | A - B

1 ]
AN
Hip ﬁ- Control .
(ABD ¢ RE) (with CAI) Postural Perception of
balance instability

Classic rehab
(extrinsic muscle)
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Randomized

2 e Study progress
Matérials ond Y prog controlled
experimental
mzthods Recruiting volontaree population with study
CAIL, Random sampling
3 groups (hip, ankle, control) n=30 Single blind
T ‘ pre-test assessment ‘

Strenghtening

4 weeks
3 times o week

——l Post test assesment ‘

T3 ‘ 1 month post test assesment ‘

Ankle and hip isometric strength programfor ankle instability weakness: Pilot randomized controlled trial
Gros Emilie, Bouchet Maéva, Moncel Francois, Frangois-Xavier Grandjean, Aguilaniu Aude




Assessment

Parameters Studied

Assessment Tool Unit

sy Self-assessment of feeling of ankle
AN instability

Strength of the hip abductors and
;‘% external rotators

Strength of the invertor, evertor,
dorsiflexor and plantar flexor of the ankle

Static Balance

5
T
i Dynamic postural balance

Planter flexor endurance

Ankle dorsiflexion

FAAM sport and ADL (Foot and Ankle
Ability Measure)

Manual Dynamometer Newton

Manual Dynamometer Newton

Single Leg Stance on firm surface Number of errors
(SLS)

-Side hop test Seconds

-Figure of 8 hop test

Heel rise Number of repetitions

WBLT (Weigt Bearing Lunge Test) cm
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Isometric strengthening

Hip

he

Abductor External Rotators Clam shell

Warm-up: 10 jumps on both feet

12 strengthening sessions

L sessions of hypertrophic strengthening
8 sessions to develop muscular strength

VVYY
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Isometric strengthening

Invertor Evertor Dorsiflexion Plantar flexion

Hypertrophic strengthening: 70-80 % force intention, for 3 to 30 seconds.
Total contraction time : 80 to 150 seconds.

Strength sessions : 80-100% the force intention, for 3 to 5 seconds
Total contraction time : 30 to 90 seconds

-> 1 RM : evaluated at the start of each new session
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Improve strength of plantar flexors and extensors
for the ankle group

Evoluti f ankle dorsiflexion b ti : -
volution of ankie dorsiflexion by groups over ime Evolution of plantar flexor by groups over time

4,2 1
= zZ
3 21 - : § 55 — L — | I— —
g g
L 1,05 & 275 —— TRE— —

0 , 0 — . . ——
ankle group ctrl group Ankle group Hip group Ctrl group
M mean PF 1 M mean PF 2 mean PF 3
M meanDF1 M mean DF 2 mean DF 3

- Increased strength of plantar flexor muscles (80%) Pvalue: 0.0006 with student Test
and dorsal flexor muscles (58%) Pvalue : 0.003 with Student test
- Strength maintained one month after strengthening

Increased evertor muscle strength (46% => 48% for Wang study) No statistical
Incresed invertor muscle strength (36%) O statistica

Improved plantar flexor endurance (15%) difference
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R Improve strength for the clomshell in the hip group

Evolution of clamshell score by groups over time

5

w 3,75

o

~

Z

& 25 ' I T

5

£ 1,25 T i
O B e e —

Hip group ctrl group

B mean clamshell 1
M mean clamshell 2 mean clamshell 3

f -112% progress on the clamshell (p-value : 0.009 Student test)
Strength maintained one month after reinforcement

f 49% in external rotation No statistical difference with
51% in abduction control group
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Improvement of static postural con.tarol of the hip
group =

Evolution of SLS score by groups over time

8,0 |
2 6,0 — |
[+F]
0
£
2 40 —
4
2
o . I |
0,0 . . i
Ankle Group Hip group ctrl group
B meanSLS1 M meanSLS 2 meanSLS 3

static postural control of the hip group (decrease in the number of errors 166%)

-12% on the figure of 8 in the ankle group No statistical
-100% on the side hop in the ankle group difference

> B
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Improve ankle dorsiflexion in the ankle group

Evolution of WBLT measure by groups over time

13
— 9,75 +— —
£
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- __| - __| " ___ .
Ankle Group Hip Group Ctrl Group
B mean WBLT 1 B mean WBLT 2 mean WBLT 3

f 11% in dorsiflexion in the ankle group
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Improvement of CAIT, FRAM and FAAM Sport for the
ankle group

CAIT Score

Evolution of CAIT score by group over time . ;
Evolution of FAAM sport by group over time
30 100
24 limite ;{: . — sscca]uil IAC
]
18— ————— @
‘E’ 50
12— — — *
% 25
6 | i | ] L
0
0 Ankle Group Hip Group Ctrl Group
Ankle Group Hip group Ctrl Groupe M FAAM Sport 1 M FAAM Sport 2 1 FAAM Sport 3
W CAIT1 Il CAIT2 I CAIT3
- A t of the 3 tests for the ankle group
~ ’ ’
N Moderate benefit of hip strengthening on perception of instability
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Qa DISCUSSION

A lot of

Duration of muscles
strengthening

Transfer to dynamic ?

Limits

Have a larger population

Organised the participants based
on their disabilities

Perspectives
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CONCLUSION

Strengh gain

despite short 5 @'
period with Principle of muscle v

isometric ¢ halb
strengthening irradiation
Isometric is i
suitable for people ~ Balance sheet
with CAl r |ntcrest§ for
assessing
deficits
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