Lecture 4: Biomechanics of muscle and ligament injuries at the ankle and the knee joint
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Muscle? Tendon? Ligament? {AERALES ? {aI 3R AL ? {TERE0H5 2
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Muscle: contract and shorten to
produce muscular force.

Tendon: connects muscle to
bone. Transfer muscle force to the

bone to initiate movement. .
Ligament &5 | Femor (Thighbo

Collateral ligament)

Tendon AN

>>> musculotendinous (or
muscle-tendon) unit / junction

Ligament: connects bone to bone.
Maintains joint stability.

Functional anatomy of the human foot and ankle joint

>
=
(lateral side)

(also )
(Plantarfiexion/Dorsiflexion)

Tarsal-metatarsal joints

Metatarsal-phalangeal
p

Calcaneus

Phalanges (5)

Metatarsals (5)

Calf strain (pulled calf) and Achilles tendon rupture

Main propellant to push off.

Forceful contraction, especially
eccentric, may cause Achilles
- . tendon rupture.
Gastrocnemius
nuscle Symptoms and Signs

= Sudden onset pain

= Hear/feel a ‘pop’ sound

Heel area swollen and bruised
Palpable defect in the tendon
Weak plantarflexion
Achilles tendon  + ynable to lift up toes
walk properly

‘Dropped’ foot during walking

Soleus muscle

perilles' heed




Injury mechanism: eccentric contraction / action

David Beckham in tears as cruel
achilles injury in AC Milan win
wrecks World Cup dream

= Foot backward, heel on ground.
= Knee forcefully extended.

Injury mechanism: biomechanics

Ephdesmiotogy and Vides Analysis of Ad

optures in the National Raketball Assaxiation

| Video anatysis of Achities tendon rapture in maie
protessional football soxcer) playeos: injory
mechanims, pattere and biomec hamics

Mechanisms of Actilies Tendon Ruptuee in National

[Baskesball Avsaciation Flayers

The theve-dimendiomsl rcomstrxcion of 3n Achilles
et rupeue i 4 professional fombhal layer
srveab o skiplanas iy thiny

Vies amalya i Achlis temion cpamioale * “False-step mechanism” — a rearward step posterior to their centre of mass.
prodessional male foothall (sacer) reveads + sudden ankle dorsiflexion with internal plantarflexion moment during push-off.
vdesbing lgery atteres s prevides irategies

te sy preseton

My personal experience
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fﬁfi%% Daniel Fong @dtpfong - Oct 31,2022 -
i = Best way to teach sports injuries is to

have them yourself, so you can really tell

2 the students what is so-called a pop

sound/feeling, and why a dropped foot

after a pulled calf muscle! You can also

impress the triage staff when you can say

out the name of their clinical test!

‘ Oaniel Fong
B Ocn o

5, SRS
-

Mpor- ., BT L
187, BN,
‘B SEHBOE,
® SEEEIT, B
7 ML ARLUBRIR. kA
L m

7. ac
BERAETLIR PR E AR

Management

= Suture or reattach the Achilles = Walker boot with adjustable

Ny = Eccentric exercises
tendon back to calcaneus. plantarflexion angle
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What is an ankle sprain?

[ Lateral ligamentous sprain, 85%

[ High ankie sprain, 10%
(Syndesmosis sprain)

‘Syndesmotic ligament
(Anterior inferior tibiofibular ligament)
Posterior talofibular
ligament (PTFL)

an injury mechanism,
not diagnosis. It can
break a lot of different
things (Yung, 2004).

Prof Patrick Yung
= 1 Anterior talofibular ligament
BHERE ong

Fig. 3. Sequence of fnvesion ankie speain: (1) A medially deviated yround
1eartion xcs, when the foot stike @) the

eoence of  mommrns arm long the ankie jolat eratre, (3), 8 Duiuting togue.
srbruaind and rresied vigorcus ankle rvevsion motkon. (4) Laeral pamsenny
being gueveiched and sposined, Mok KM et af (2021), Foot, 48: 101853]

Calcaneofibular ligament (CFL)

Mechanism of ankle sprain injury in football/soccer (qualitative)

What is the mechanism of lateral ankle sprains?

- Sudden twisting, turning, or rolling

- Excessive inversion / supination

- When a plantar-flexed foot is forcefully inverted

Video Analysis of the Mechanisms
for Ankle Injuries in Football

228

[Andersen et al, AJSM, 2004, 32(1):569-79.]

Impact by opponent on the medial aspectof  Forced plantarflexion when the injured
the leg just before or at foot strike, resulting  player hit the opponent's foot when
inalaterally directed force causing the attempting to shoot or clear the ball.
player to land with an inverted ankle.
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Ankle inversion sprain mechanism (with quantity)

Inversion (+)/ Eversion ()

R I P T

Internal Rotation (+)/

48° inversion and 10° internal rotation. (normal?)
Peak inversion velocity = 638 degs. (speedy motion
ruptures the viscoelastic ligaments?)

Dorsiflexion but not plantarflexion (not supination?)
Laterally shifted center of plantar pressure. (foot

Fong DTP et al (2009). AJSM, 37(4),822-827) ! rolling over lateral edge?)

Ankle inversion sprain mechanism (latest update)
o It -
v i ?f"f;lidgf¢ g
0N Access homm e ’ <
What have we learmt from quantitative case reports of acute . ’ -
lateral ankle sprains injuries and episodes of ‘giving-way’ of -amonn Dominic  kyje Kosik Tron Yi Li
the ankle joint, and what shall we further investigate? Delahunt Gehring Krosshaug Y09
Filp Gertz Lysdel @, Yuehang Waner, Eammona Detahunt @, Dorminic Gelving @/, @
Kyle B: Kosik (27, Tron Keosshaug 07, Yumeng L, Karm-Ming Mok 5%, Kati Pasenen 31,
Alexandia Remus G, Massfuri Terada G snd Daniel T P Fong B
="V £
Alexand Masafumi =
i lexandria  Masafumi
Ksr"rlv‘-Mmg Kati Pasanen Pl oo Daniel Fong
ok
Peak inversion angle of 67.5 deg (2.0 - 142)
( Peak inversion velocity of 974 deg/s (468 - 1752)
FilpLysdal  Yuehang Wang Mean inversion velocity of 337 deg/s (117 - 1400)
(Harry E12f1) Followed by internal rotation, no plantarflexion.
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Another injury aetiology (or etiology) — delayed peroneal reaction

Ankle sprain happens within 40ms
after touchdown.

Peroneal reaction time is 57-69ms

(healthy) and 82-85ms (instability).
Eversion torque at 135ms, eversion
motion at 176ms.

The "100-millisecond rule"

second e’ 5 & common gk

e Arcorcing 1o s e, amy athlnde whe rescts
ithin 100 millseconds of the gun going off is
conmidered 10 have {2l started

How much torque would cause ankle lateral ligament rupture?

+ 4.3Nm start overstretch ATFL. + 11Nm internal rotation torque and 23Nm inversion torque

«+ 10-12Nm introduce discomfort. was observed in an injury case.
. 41-45Nm cause total rupture.  [¥e1F: Fong DTP. et a (2015). Computr Methods n Biomechanics and

[Markolf et al, 1989; Aydodan et al, 2006]

Biomedical Engineering, 18(3), 243-248.]

23Nm inversion torque.

Incorrect landing g Delayed peroneal reaction
(non-vertical)
15 16
Self-check for possible fractures — Ottawa Ankle Rules Sensitivity and specificity
Lateral View Medial View Di No Di 'Type | error
Test | True Positive ([ False Positive Type | & type Il errors
+ TP FP
(TP) als (FP) False Positive False Negative
d
Test (|False Negative |\True Negative I 1
N (FN) (TN) Type | error Type Il error
’ Sensitivity Specificity
Type ll error . N
= Inability to bear weight > also need x-ray. (TP+FN) {TN + FF)
= ~100% Sensitivity, moderate specificity, reduced unnecessary x-rays, less waiting time. a d
= Better specificity after 5-7 days when swelling is reduced. (a+¢) (b+d)

17

18




Sensitivity and specificity: which one is more important?

1,000 people
h 4 h 4

100 9200
fractures Not fractured

98% sensitivity ~70% specificity

98 2 250
TN negative

ond ™
we{::“ oo™ Misseqy
@y

Acute management: RICE, PRICE, POLICE, versus PEACE & LOVE

M
ilio

sprains using ice is BAD for you

Leavothe froten peas onice! Treating . () ol
ou

m<OoOrsmo
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Hamstring strain XBRULPSF R

Also called “pulled muscle”.

Over-elongation, usually contracting (e.g. eccentric).

Hip flexion plus knee extension, as hamstring spans across
these two joints, e.g. clearing hurdles.

Terminal swing phase in sprinting, forceful kick missing a ball.
Acute sharp pain. Pop sound/feeling.

Limp, stop, and fall. Cannot walk afterwards.

Localised tightness, discolouration, swelling.

Lolo Jones (Hurdles) Carlo Cudicini (Football)

Injury mechanism of pulled hamstring

Biceps femoris stretches to 110% of the length
in upright standing position.
Semimembranosus reaches 107.5%.
Semitendinosus reaches 108.2%.

Can be longer in the final swing clearing hurdle
with maximum knee extension and hip flexion.

=
|
i | |

Bicéps Femoris Long Head

-

S

3

=

<
Semitendinosus 0
muscle

50

Strain .

3 AN
Biceps femoris E
muscle ;" \_/ Time of
Semimermbranosus -50 peak stretch

muscle

Elongation of 50mm (5 cm), or ~110% original length
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Jurgen Klopp pulled hamstring while confronting officials (30 Apr 2023)

Hamstring strain injury risk factor XERUL IS B EF

Intrinsic S G
Previous hamstring strain injury  Inadequate warm-up 4
Agonist-antagonist strength N ket
imbalance (H:Q ratio) = I
Bilateral asymmetry (one Dehydration

significantly weaker limb)
Lack of flexibility

Older age

Hamstring muscle weakness
Ethnicity (Black African,
Caribbean)

Giatal lendon and aponewrosis

* Ameta-analysis on 34 studies identified older age,
previous history of hamstring strain, and increased
‘quadriceps peak torque as risk factors.
Hamstring:Quadriceps strength ratio was not associated.
(Freckleton & Pizzzari, 2013)

Aponeurosis is a layer of flat broad tendons.
High variability of size, not related to muscle size and strength.

Large muscle with small aponeurosis is suggested as a risk
factor, as the mechanical strain is concentrated to a small area.

(Evangelidis et al, 2015,
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Eccentric exercise for hamstring KRS (DES) (Kk#s+hI &)

Anterior cruciate ligament / meniscus tear Aij+/3% X #1# & 3 A Rz

Left knee, front view

Meniscus

Anterior cruciate ligament

Ka-Ho Cheng, Hong Kong Wushu Athlete
Injury during practice, 19 Oct 2005

\ * Internal cushion

Michael Owen, English Footballer
ACL Rupture during World Cup 2006

* Internal ‘brace’

+ Anterior stability

Maintain even pressure
) distribution

P

Protect cartilage
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Common symptoms ¥ R i%#

Intensive pain

Locking of the joint

Reduced range of motion
(contracture)

Usually with an acute inciting event
Feel or “hear” a pop sound during
the injury

Cannot continue to play

Anterior tibial translation

75% of patients would have severe
haemarthrosis (internal bleeding)
Immediate swelling (~ 2 hours)
indicates possible ACL injury
Swelling in 24+ hours > Meniscus?
(less blood supply to meniscus)

111 If the knee cannot fully extend,
need early treatment, or may suffer
from long-term loss of full extension.

Loss of knee
extension
(Contracture)

Knee tap to release the blood

Injury mechanism (non-contact) Z{§#f$H (FEEMK)

What does it hurt?

7 & 2 + Anterior cruciate
R ligament (ACL)

Lateral meniscus

Medial collateral

ligament (MCL) l

i)

Ai (Hewett & Myer 2006, American Joumal of Sports Medicine, 34(2):299-311)
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Injury mechanism (contact) S (M=)

« Virgil van Dijk rupturing ACL during a premier league + Abbey D'Agostino rupturing ACL during 2016 Rio

football match in 2021 Olympics 5000m race

A Model-Based Image-Matching (MBIM) methods to study mechanism

CHl _EIB POR 6} 344 4THOTR 15
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Findings from 10 cases in handball and basketball

-

Adduction ()

ACL injury mechanism as suggested by Hideyuki Koga (2011)

Unloaded knee.
. Valgus (abduction) torque stressed MCL and compresses lateral meniscus.
The ion and cause posterior translation of lateral femoral condyle (tibial internal rotation) and

[Koga et al 2010, American Journal of Sports Medicine, 38(11):2218-2225]

o|lowm»>

TUptUTE the ACL T the first 40mTs. (the cause?

. Without ACL's contribution to the joint stability, medial femoral condyle translated posteriorly, resulting in tibial external rotation
after 40ms until 170ms. (the result?)

[Koga et al 2011, Clinical Journal of Sport Medicine, 21(3):271-274]
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Physical examination ESERI®Z

Lachman test Anterior drawer test

Is it necessary to have X-Ray and MRI? 2&BERXL e HtRER?

Magnetic Resonance Imaging (MRI)
X-ray

Normal: solid black band showing the intact ACL
« Mainly for fracture Torn: Disrupted ligament or patterns in lighter colour.

+ Cannot see soft tissues
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Intact ACL Partial tear

e

Partial tear Partial meniscectomy

Two portals for the
scope (camera) and the tool

ACL reconstruction BI+=F5I4E W F ff

Considerations

Age

Severity of injury
Current/future sports level
Acceptance to surgery
Compliance to rehabilitation
Surgeon’s expertise

Use of braces/tapes
Changes to other sports

+ Remove the torn ACL « Pass the graft through + Fix the graft with screws
« Dirilltunnels at femur / tibia —the tunnels
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ACL reconstruction graft choice i+ Filj# BE (L YRR

+ Autograft: a site to another, same patient.
+ Allograft: one person to the patient.
+ Xenograft: from one species to another. @ e s

~100% of ACL strength
Graft iis bigger
Bone at one side é /

Patellar strength down to 80% |
Less harm to H/Q strength ratio?

« ~70% of ACL strength,
healing is less promising

« ~140% of ACL strength, good healing

Double-bundle/ALL/Kangaroo tendon? ¥R i+ P HI#0/ALL/LS B ALME?

‘Yuichi Hoshino:
+ Technical difficulty.

proposed by .
Freddie Fu ({#;&3%) E:rl‘emﬁléch additional

* Double-bundle ACL
reconstruction

& from Pittsburgh.
2 Double donor site
e morbidity.
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Static translational / rotational stability in living human patients

Pulling force (1b)

——— ‘
t-:vr

Motion tracker
trol tracker on the thigh)

Displacement (mm)

Project funded by Innovation and Technology Fund

Knee Ligament Arthrometer KT1000/KT2000

Biomechanical evaluation on cadaveric specimen

\rtheoscopy

Techmaues.

Comparsiv Sy >k

Comparison of 2 surgical techniques for
reconstructing posterolateral corner of the knee:
§ 3 cadaveric study evaluated by navigation system

Prof Savio Woo with his Universal Force-
Moment Sensor at University of Pitisburgh

6 degree-of-freedom, 134N / 5Nm
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Dynamic functional test

ACL Reconsinuction Techniques

Single Bundie Double Bundie

Knee rotational stability during pivoting
movement is restored after anatomic double~
bundle anterior cruciate ligament reconstruction

X-ray motion analysis

CUHK (Michael Ong)

Harvard (Guoan Li) Pittsburgh (Scott Tashman / Wiliam Anderst)
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How to prevent ACL injury? S{aIFARS BT+ 1A BI85

| e

FREEL L

Falling a5 4 strategy 1o decrease knee loading during landings:
Implications for ACL injury prevention
v

=

Maricn Baue . Kevin Bakdwin . Taylor Kb, Qi 7, Dasiel Herran’. Boys Dl

#2412

WHITH - KESHSIAORERN - G
BT AR - WRTEWN E AT
HAZNTR - ARBERBAB LS
LHARRRASNNEEH RSN

- HEERAE
HEARES

1.3

How to prevent ACL injury? M TR AT+FRIERI{E?
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Lecture 5: Biomechanics forensic investigation and prevention of ankle sprain

Dr Daniel T.P. Fong /5 iBE &+
Reader in Sports Medicine and Biomechanics, Loughborough University
Adjunct Associate Professor, The Chinese University of Hong Kong

' Editor-in-Chief, Sports Biomechanics Journal

BSc (Physics), MSc (Exercise Science), PhD (Orthopaedics and Traumatology)

AN

How much am I relevant to this topic?

« | started ankle sprain research
since 2004 (20 years now).

| published the first ankle sprain
biomechanics case report in 2009.

| invented a patented anti-sprain
system in 2012.

My article came first when

= Betih Journal of Sports Medicin.. &
o

S 62

Shout out: Dr Daniel Fong
Fellow Editor-in-Chief. Ankle
authority. . w8

searched ‘ankle sprain’ in
PubMed, sorted ‘Best Match’
(also ‘ankle injury’ and ‘sports
biomechanics’).

BJSM called me ‘Ankle authority’.
| co-authored consensus and
position statements with the
International Ankle Consortium.
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My first start in this research topic

InJuy Cunic

Sports Medicine
A Systematic Review on Ankle Injury
and Ankle Sprain in Sports

Daniel Tik-Pui Fong,! Youlian Hong,? Lap-Ki Chan,} Patrick Shu-Hang Yung' and
o “ant

tal, Faculty of

Education, The Chinese

Ankle sprain is very common in sports (Fong et al, 2007).

Citations as of 25 Jun 2024: Google Scholar = 1984, Scopus =
942, Clarivate = 912

20+ experts from ISAKOS and
FIMS met in HK in 2004.
Different ways to treat ankle
instability

Can we try prevent?

Prof KM Chan: Go outside and see the world first

Acute Management
of ankle sprain
- —onfield treatment
Prof. KM Chan, Dr. Patrick Yung

Department of Orthopardic snd Traumatebogy.
The Chinese University of Hong Keng
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Considerations along the research direction
1. Is it worth preventing ankle sprain? Yes? No?

2. What must we know first? Risky group? Cause? Process?

3. How can we tackle the problem? Devices? Exercise?

Hopefully yes, so sports
4. Can prevention and rehabilitation be combined?  scientists can do things to help
rehabilitation?

1. Is it worth preventing ankle sprain?

* Most common injuries since 1977 (as reported by Garrick).
[Fong DTP et al, Sports Medicine, 2007;37(1):73-94]

« 1in 6 would seek consultation.
[Chan KM et al, 1984, BJSM, 18(3):195-202]

* Repeated sprains (> 5 times) may lead to ankle instability.
[Yeung MS et al, BJSM, 1994;28(2):112-116]

« Inthe UK, annual cost to treat is £1-2 billion.

Half (49%) are re-injuries.

If this is reduced by 1%, we save £5-10 million a year.
So, why not worth?

49
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How can biomechanics contribute to injury prevention?

Orthopaedic sport biomechanics - a new paradigm

= Sports Participation = Fetum to Sports

Injury Prevention

Sport Biomechanics

Imnwediate Evaluation e
of Treatment —

e .
ERASRoNLET 0L

= Rehabilitation

Diagnosis  —|  Treatment
opm

Orthopaedic Sport Medicine

2. What must we know first?

The father of the injury prevention
model Van mechelen @ I0C injury
prevention conference Monaco 2017

Sequence of injury prevention

2. Establishing aetiology
and mechanism of injuries
« Risk factors (WHO?)

« Aetiology (WHY?)
+ Mechanism (HOW?)

1. Establishing the extent
Sequence of preve of the sports injury problem

« Epidemiology (What?)

3. Introducing preventive
measures

4. Assessing effectiveness
by repeating step 1

+ Prophylactic devices
exercise intervention,
game rules, landing skills

+ Re-do epidemiology

8:51 AM - Mar 16, 2017

van Mechelen et al (1992), Sports Med, 14(2):82-99]
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Risk factors of inversion ankle sprain

Intrinsic Extrinsic
Previous sprain history 1 (4.9x) Use of shoes with air cells 1 (4.3x)
Overweight 1 (3.9x) Do not stretch before exercise 1 (2.6x)
Inferior single leg balance 1 (2.4x)  Use of high top shoe x
Foot size with increased width t Use of orthosis |
Use of artificial turf for football 1

Increased calcaneal eversion

range 1
Reduced ankle dorsiflexion range 1 Increased exercise intensity in football t
A posteriorly positioned fibula 1 Player positions in football and

basketball x
Laterally shifted centre of plantar
pressure at initial contact in gait 1 = Also categorised into modifiable and non-modifiable risk factors.
Ankle instability x Note: Risk factors only correlate with ankle sprain injury. There is no
High general joint laxity x causal relationship.
Another note!!!: Risk factors are not injury risk, which must be a
comparison of the injury number between two groups, presented as Odds
Ratios (OR) or Relative Risk (RR)

Risk factor study designs

Intervention / RCT
(Prospective)

Case control study design ~ Cohort study design
(Retrospective)

(Prospective)

PAST Risk factors
Measure the potential risk
factors at the beginning
NOW Athletes at risk
= Cehott (with risk factor)
Pros: Even numbers between groups.
Cons: Unsure if it is risk factor or result.
FUTURE

Pros: with exposure, thus incidence. Pros: show causal relationship.
Cons: Large sample needed. Cons: 1 modifiable risk factor only.

111 Can be considered unethical if no
intervention is given to those at risk.
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The two widely accepted aetiologies

Bradford Hill's criteria (1965)

1. Strength of Association

2. Consistency

3. Spectficity

4. Temporaity

$. Biological gradient (dose
response)

B e e TP —
Pret oy S hes TS 38295308

Incorrect landing
(non-vertical)

Delayed peroneal reaction

Delayed ankle muscle reaction in football

[R——

Figure 2. Resction time of percneal munide dusing the prolonged foosball protocel [Yindicated
cxgretcant diferonce from baselcns (i, p < 5]

[Fong DTP et al (2020). Joumal of Experimentsi Crthopaedics, 7, 5
[Sun W et al (2021). Research in Sports Medioing, 28(¢), 364-372]
[Huang Z et al (2021). Research in Sports Wesicine, Z3(8), 557-570]

41
Dr SUN Wei
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Delayed ankle muscle reaction and landing posture in badminton

Mechanism — how to best study it?

The first ever biomechanical injury case report, 1977
Human Patellar-Tendon Rupture

A KINETIC ANALYSIS®

Research di ibe the

injuries in sport: limitations and possibilities

BY RONALD F. ZERNICKE, PH.D.T, JOHN GARHAMMER, M.SC.1, AND
FRANK W. JOBE, M.D.f, LOS ANGELES, CALIFORNIA
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Develop a forensic video analysis method to study ankle sprain

Fong DTP et al (2009), AJSM, 37(4), 822-827]

[Mok KM, Fong DTP et al (2011), Gait and Posture, 34(1), 71-75]

The Model-Based Image-Matching method explained

59

60

10



The Model-Based Image-Matching method explained

Trim > De-interlace > Correct distortion > Synchronise Draw the sports court in Poser.

Locate the cameras by the images.

The Model-Based Image-Matching method explained

Scaled skeleton model (Zygote)

to match the injured athlete Match the skeleton on the

synchronised images frame by frame.
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Validity and reliability

abie 1
[ Acouracy aed Correlation fox all angles of mesion i, two testing conditions.

Bare oot Shoed

Root mean square () ermoc |,

2%
Mean daterence (4 u3r D'
20 v

5 A A - AT L

Avenpe ] 0994 0o awmn s

Tabke 3 + Strials.

Inter-rater relability (intra-chass corelation). N .

; 5 cadaveric specimen.
Condition Fanurflexion/  lnversion  Incernal/extemal Wit
dorsifiexion ton With/without shoes.

e o ey Bamba  099% ose4 o5
e D L Shoc.wearing 0993 099 004

Utilise the method to analyse more ankle sprains

Bomehanical analysis of ankie ligameetous sprain injary
alysis of ankle inversion ligamentous sprain  Kinematic analysis of 2 televised medial ankle sprain Jgsmbo spn kb

5: 2 cases during the 2008 Beijing Olympics

b a0 why ligamea

sprain
injuries in sports: five cases from televised tennis

Dr Frankie Wade (SDSU)
Sports Biomech Editor
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Ankle sprain mechanism in badminton (funded by Badminton World Federation)

== ¥ Jingdan
an W, King M (2023). Journal of Sport and Health Science, 12(1), 139-144.]

[Fong DTP, Mok KM, Thompson IM, Wang Y,

Detecting the injurious motion by motion sensor

The white dot turns red when
the twisting speed exceeds the
threshold

Using a single uniaxial gyroscope to detect
lateral ankle sprain hazard

Darsel TP, Fong, Yus-Yan Chan, Vi W5, Chus Non . Lam Membe: IEEE. Patrick SH.Yung

—

(

[Chu VWS, Fong DTP et al (2010). J Biomech, 43(10), 2035-2038]

[Fong DTP et al (2021). IEEE Sensors Journal, 21(3), 3757-3762.]
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3. How can we tackle the problem? By stimulating the peroneal muscles

* Warm-up exercises

» Pre-seasonal conditioning / functional training
+ Sports-specific technique training

+ Landing skill training

* Prophylactic devices

» Change of game rules

» Education

Prof WANG Dan (Dana) EfH#
(Shangnai Uriversiy of Sport)

¥
[Fong DTP*, Wang D, Chu VWS, Chan KM (2013). Journal of Biomechanics, 46(6), 1088-1091.]
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4. Can prevention and rehabilitation be combined?

Does the Spraino
low-friction shoe patch
prevent lateral ankle sprain
injury in indoor sports?

Prevention: difficult to implement!

What is prehabilitation?

Published 2020 in:
British Journal of Sports Medicine

BM)

« Pre-operative / Pre-surgery Rehabilitation
« Rehablitation for preventing the next injury
(GO/LIGHT} - “Prevention and Rehabilitation” as a NRC theme

PEREORMANCES)

https://www.lboro.ac.uk/research/national-
rehabilitation-centre/
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Gait re-training to promote vertical landing Gentler heel strike to prevent ankle sprain

The Odstock Diopped — ==
Foot Stimulator - =4
Dr Zoe Bamber Q Knee Wei SheniDerek)

PhD 2015-2022 =
Now Assistant Professor, Tibia
University of Nottingham

PhD 2020-2024

Meta-tarsal
Dr HE Xin fliki+
(CUHK / Uni of Sydney) Morgan White
[Bamber et al (2021). Journal of and Assistive 8, 20556683211021526.] Rhgances Msr?sg 2021
[Bamber et al (2021). Cyborg and Bionic Systems, 2021,9801097.] Now PhD at Strathclyde

[Bamber ZA, Wheeler P, He X, Ling SKK, Yung PSH, Fong DTP (2021). Research in Sports Medicine, 20(4), 323-335]
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Tai Chi for stronger ankles!

Tackling arthrogenic muscle inhibition (AMI) in chronic ankle instability

AMI: natural response to protect a joint
from further damage.

Cause decreased muscle activation,
reduced strength, and slower reaction. ZHANGPing ~ ZHANGJingdan  Stella WANG
53 5 ELEA

Measured by Hoffmann reflex (h-reflex), *® Edd
-

superimposed burst (SIB) technique, or
A ]

3

transcranial magnetic stimulation.

Can Arthrogenic Musele Inhibition Exist in Peroneal
Muscles Among People with Chronic Ankle
Instability? A Cross-sectional Study

Affiliations

Follow my research @dtpfong / danielfong.org

DR DANIEL FONG SPORT INJURY LABORATORY

& M Loughborough
University

PhD study on ankle sprain / instability (self-funded)

75

Lunch / Workshop 2 (CUHK Campus, Esther Lee Building)

|

Dr Daniel Fong Prof Boyi Dai Derel: Shen
HH AEERSE i

Workshop 2: Biomechanics measurement of the ankle joint
13:30-15:00 / Cheng Yu Tung Building

Workshop 3: Biomechanics measurement of the knee joint
15:00-16:40 / Cheng Yu Tung Building

(You will run on a treadmill and/or perform some sports movements.
Sportswear s advised.)
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