


T
i

HEALTH EDUCATION SEMINARS

CERTIFICATE OF ATTENDANCE

This is to certify that

Doron Schlissel

Attended a course

Hamstring Injurie:

World Class Research & Rehabilitation

June 7t 2018 (shrs cpD)
GoPerform UK, Reading

Course Tutors:
Dr David Opar, Dr Ryan Timmins, Dr Nicol van Dyk & Dr Phil




. 4

[ e . ¥ ¢ > N oy - R T OB e iR L ey, Tl BT - ;

- =4S o s ) = 4 ’ _‘

R T 0T 1 TE= v 01 1 1 |

-

.

-
=

At

— .‘} .IQ

R - |
¥ ,

— -
41
-
-

»




gluteus
medius

gluteus
maximus
iliotibial
tract
gracilis
adductor
magnus
endi biceps
semitendinosus fariomns
(long head)

semimembranosus




FASCICLES -n nn22 ™My m:m1

MUSCLE

l FASCICLE
SINGLE MUSCLE FIBER
N (CELL)

MYOFIBRIL




Biceps Femoris Long Head

~

Energy
absormption

)

=

Time af
peak stretch

{

4

Gait Cycle (%)

B0

@9y cAals (30)

y
R

Nl

4

")




e 4

DY A0

NNMNNN NXRXIND 1"MYN 201 O'V12 OMNMA1 NN NY'Xg e
n?

OMIaIX DMMY °

NIT °




TYPE 2 - myxa™ Mo

—

proximal tendon -<

proximal proximal
muscle : muscle
tendon ’ belly
junction !
\ - - - <
distal :
muscle distal
tendon muscle
junction Delly

distal tendon {
b\




proximal tendon

-------------- \
proximal
proximal Muscie
muscle 2L
tendon
junction
distal
{ > muscle distal
{ tendon muscle
junction belly

distal tendon




DS)

, ¥
L-._.Af

YIXPZNAN VNADA NP NNV DYXaN
N1 MAAN MNNN NMYXaN NNXK N'2yYa MyXan 222 pan e

W2 INK 12019 32% —
M1 21% —
2211710 16% —



DS

210712<712 <7 N2 N2V NYXan Mipn

272 41.2% -1 NN NN NMYN NYXan 21D
nmyxan

N1 NX19IN DDA MNND N, MY NINtNN P2
Imywan 2221 16.3% -1 "M"MYn NINNN 229N 39%

Jones et al, 2019



A. Jones et al. / Physical Therapy in Sport 35 (2019) 18—22

35%

30%;

25%

20%,

15%

10%;

5%

(].%_.---I. - -

T A R, o ]
b\?‘b .-._;@ﬁ é"ﬁﬁb h‘?&t’ Q@E}{?‘E} é"ﬂ& %‘GQ &z,’ﬂ's&*ﬁ.@".&b’& \é& ,.QG”%
\bt? {5\@\*}@ w & & -Qﬁq < ﬁ-th N
i
a&*ht \‘tﬁ; %,,;a- o b‘-&
S 2 o
o~ M R £,
& & &



Quadriceps
19%

Hamstring
37%

—=>  Groin-adductor
Calf 23%,

13%
Ekstrand et al, 2011
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Fewer ligament injuries but no preventive effect
on muscle injuries and severe injuries: an 11-year
follow-up of the UEFA Champions League injury

study

Jan Ekstrand, %> Martin Hégglund,2’4 Karolina Kristenson, "¢ Henrik Magnusson,z’
Markus Waldén'?

Ekstrand J, et al. Br J Sports Med 2013:47:732-731. doi:10.1136/bjsports-2013-092394 |
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FC Barcelona squad
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(Ds) Injuries affect team performance negatively
< in professional football: an 11-year follow-up

il

\> of the UEFA Champions League injury study

Martin Hagglund,'-* Markus Waldén,%> Henrik Magnusson,'# Karolina Kristenson,*
H&kan Bengtsson,” Jan Ekstrand®>
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4 Original article N

Hamstrlng injuries have increased by 4% annually in
men'’s professional football, since 2001: a 13-year
longitudinal analysis of the UEFA Elite Club injury
study

12,3 i 12 Martin L2 24
K Jan Ekstrand, *=> Markus Waldén, = Martin Hagglund ] )
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Jan Ekstrand et al. Br J Sports Med doi:10.1136/bjsports-
2015095359

Copyright @ BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine. All rights reserved.




The Evolution of Physical and Technical Performance

Parameters in the English Premier League
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Evidence-based hamstring injury prevention is not
adopted by the majority of Champions League

or Norwegian Premier League football teams:

the Nordic Hamstring survey

Roald Bahr,"? Kristian ThOfbDrg,3'4 Jan Ekstrand®
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Risk factors for hamstring muscle strain injury

In sport: a systematic review and meta-analysis

Grant Freckleton, Tania Pizzari
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50 % of hamstring re-
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f @RethinkingPhysiotherapy Wangensteen et al AJSM 2016
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Hamstring and Quadriceps Isokinetic

Strength Deficits Are Weak Risk Factors
for Hamstring Strain Injuries

).

A 4-Year Cohort Study

Nicol van Dyk,*T PT, MSc, Roald Bahr,'¥ MD, PhD, Rodney Whiteley,T PT, PhD,

Johannes L. Tol, TSl MD, PhD, Bhavesh D. Kumar,¥ MD, Bruce Hamilton, ™ MBCHB,
Abdulaziz Farooq,” MPH, MSc, and Erik Witvrouw, T** PhD

Investigation performed at Aspetar Orthopaedic and Sports Medicine Hospital, Doha, Qatar

sokinetic strength assessment offers limited
oredictive validity for detecting risk of future
namstring strain in sport: a systematic review
and meta-analysis

Brady Green, Matthew N Bourne, Tania Pizzari
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X Wing-kneeling, knee stretching ...1880n 122
G.Taylor

' ATAI LTy WLIV AU MWL SAWE BV IALAS WAL AR WA =

2. The bent knee is slowly extended
till the body is in the first position.
The cut shows the position after the

knee is bent. Repeat the action five or six times with
Fig. 1T.

each side.

Errect.—This move-
ment is only a modification -,
of the previous one, and the ;,';’,.-‘f':/, 2

effect is much the same. o

12.—WING-ENEELING, ENEE~
STRETCHING.

Posirron.—The hands
are placed upon the hips,
trunk, or kneeling position,
with & cuhion under the knees, and the heels prevent-
ed from rising by being forced down by some firm
objeet, as the fr;une of a sofa.




The Nordigxercise

Sports Med (2017) 47:907-916 @ CrossMark
DOI 10.1007/540279-016-0638-2

Effect of Injury Prevention Programs that Include the Nordic
Hamstring Exercise on Hamstring Injury Rates in Soccer Players:

%
A Systematic Review and Meta-Analysis o 4R 5% Weight
Wesam Saleh A. Al Attar!2 - Najeebullah Soomro'* - Peter J. Sinclair! -
Evangelos Pappas2 - Ross H. Sanders"
1
1
1
Askling (2003) e 0.30(0.10,0.88) 16.80
1
Published online: 17 October 2016 :
. . L . |
© Springer International Publishing Switzerland 2016 Gabbe (2006) - 030(0.08,1.12) 1121
— i
1
1
Engebretsen (2008) . + 0.94(0.29,3.07) 13.88
i
1
1
Petersen (2011) —— 030(0.17,053) 58.10

Overall (I-squared = 2.8%, p =0.378) @ 0.35(0.23,0.55) 100.00
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Petersen et al., 2011
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Cranes return  Cranes Laying kick Nordic bump Nordic return  Nordic

156+20° 155+16° 133431° (&27" (&26 137+24°
1034247

S 126+25°
111410 117+9°, 128+12°

Sprint Standing kick

123+13° 1384209

Figure 3. The angles (+/-SD) at maximal EMG activity for the hip and knee joints, averaged over all three muscles for each

hamstring exercise and sprint.

*Indicates a significant difference for hip joint angle for this exercise with the sprints (p < 0.05)
tIndicates a significant difference for knee joint angle between this exercise and the sprints on a (p < 0.05)

Van den tillar et al, 20]
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Original article

Short biceps femoris fascicles and eccentric knee
flexor weakness increase the risk of hamstring
injury in elite football (soccer): a prospective
cohort study

Ryan G Timmins,' Matthew N Bourne, Anthony J Shield,” Morgan D Williams,?
Christian Lorenzen, ' David A Opar’
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The effects of eccentric training on lower limb
flexibility: a systematic review

Kieran O'Sullivan, Sean McAuliffe, Neasa DeBurca
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Timmins et al, MSSE
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Wl Nordic
Hip extension
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aurne et al, BJSM
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Weeks of training

Bourne et al, 2016
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Leicester City: The science behind their
Premier League title

By Alistair Magowan
BBC Sport

® 4May 2016  Leicester

N SAV TN
A
(5N

-
<2

SAY
= .

GETTY IMAGES |1

Leicester players wear GPS vests in training to record their every movement




@ < 0.80 (Under training and higher relative injury risk)
' 4~ 80-1.30 (Optimal workload and lowest relative injury risk — “The Sweet Spot”) [7].

? > 1.50 (The “danger zone"” and highest relative injury risk)
. ‘Sweet Spot’ ‘Danger Zone’
| injury risk 1 injury risk

207

157

107

Likelihood of subsequent injury (%)

5—

Acute:Chronic Workload Ratio

Gabbett, 2015
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100 ——————— =2
EFFECT OF HIGH-SPe€eD RUNNING oh *
HAMSTRING STRAIN INJURY RISK 80 !
By Duhig, Shield, Opar, Gabbett, Ferguson & Williams, BISM 2016 Designed by €YLMSportScience 60
One Australian Football League team 40
; k. GPS data collected over 2 seasons — -
A Each player’s running distances were = -
N> standardised to their 2-yearly session — v 0
average, then compared between
! injured and uninjured players in the 4 120
2 weeks (weeks -1,-2, -3 and -4) All hamstring strain Biceps Femoris
preceding each injury injuries were documented
7 100 >
Absolute high-speed running . \ —
distances were not associated < 80
with hamstring injury risk A <
>
BUT ;! i
ur : g
©
40
H : o
Exposure to transiently elevated — =
high-speed running volumes, ot w20
relative to those an athlete is
regularly performing, |
increases tge probability of 0
hamstring injury -5 0 +5 +7
SUM OF 4 WeeK HIGH SPeep RUNNING SesSIon MeAns 1407
— Semimembranosis
120
HOW MIGHT IT IMPACT CLINICAL PRACTICE?
1001
80
60
40
The msults the Reducing the volume of hi 20
mo% speed mnnlngevafz: wqg'k's-
volumes 0- s N & e s .
Sprint Laying StandingNordic Nordic Nordic cranes Cranes
kick Kick return  bump return
Exercise

Van den Tillarr et al, 1JSPT, 2
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Applying Science To Practice
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4567 8 91011121314 1516 17 18 19 20
Position in the league

S

Fewest injuries this season

—

Fewest players used

Leicester Leicester
Swansea Tottenham
Arsenal, Man
Southampton City & Watford

| 0 ' " 15 11 o5

Fastest players
(km per hour)

Counter attacking goals (ee)
and shots (» )

Vardy Leicester
Martial Man City
Tottenham

Schlupp and Arsenal
35 36 0
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proximal ‘
tendon —

biceps femoris
long head

distal

biceps
femoris
short head
(cut from
linea aspera
on femur)

Normal

(a) Myofascial
injury

(b) Musculotendinous (c) Intratendinous

junction injury injury

Reinjury Rate

70

60

50

40

30

20

10

Grade 0

Myofascial (a)

Musculotendinous (b)  Intratendinous (c)

Brukner & Connell, 2016
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Hamstring Rehab m
@Hamstring_Rehab v

Hamstring rehab full detailed videos &
program: Multifactorial, criteria-based,

e progressive individualized algorithm

colleborsted to bring you the officel Apsetar Hamstring Protocol.
‘protocol, with criteria besed.

inchude dinical experience, letest research findings,

involvement in a shared decision making made: eliowing the Scan the cote to see the 35

inician to edapt the protocol for the pleyer es needed. uide videos on e Aspetar
YouTube chaneal row

facabook comyAspatar
@ Instagram convAsata
inspired by aspire®

Pain-free vs pain-threshold rehabilitation for
acute hamstring strain injury: A randomised
controlled trial

]J. Hickey '+, R. Timmins ', N. Maniar', E. Rio?, G.
Naughton !, M. Williams >, D. Opar'

! School of Exercise Science, Australian Catholic
University, Australia

2 La Trobe Centre for Sports and Exercise Medicine
Research, Australia

3 School of Health, Sport and Professional Practice,
University of South Wales, Wales, United Kingdom

Hamstring rehab for football players (Mendiguchia et al. 2017)

NEW hamstring rehab full detailed videos & program:
Multifactorial, criteria-based, progressive individualized algorithm

(RCT validated)
youtube.com

ASKLING L-PROTOCOL %

Kinematic and electromyographic analysis for hamstring training

Eccentric strength training of the hamstring muscles is an integral component of
rehabilitation programmes for hamstring injur

d the characteri

Diver Glider

ADDITIONAL FINDINGS

The Diver and G demonstrate : ing-L protocol can only
comparable S complementary

submaximal activity e
ges of hip and knee fascicle length)
e reintroducing running

Designed by @YLMSportScience
Discover more infographics on YLMSportScience App Reference: Severini et al. SJIMSS 2018
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Regeneration Phase

Pain after injury

Isolated strength at long muscle
lengths

Neural deficiencies

Hamstring flexibility

Hip flexor flexibility

Prone with knee flexed to
15° (10)

Prone with knee flexed to
15°(21)

Slump test (6)

Active knee extension (AKE)
test (31)

Modified Thomas test (MTT) (17)

Passed Criteria

No pain

< 10% asymmetry

No pain

< 10% asymmetry

+5 symmetry below horizontal

Functional Phase

Functional Phase

Pain

Peak torque (H/H) and
conventional ratio (H/Q)

Hip extension strength
Distance

Endurance (Repetition number)

Torsion capabilities

Insecurity and Pain

Palpation (10)

Isokinetic knee flexion/extension at
60°s! (8)

Prone hip extension (37)
Triple hop test (16)

Single leg bridge test (13)

ASLR test (22)

Askling H-test (2, 3)

Passed Criteria

No pain

< 10% H/H and H/Q > 0.45
(Biodex) or > 0.47 (Cybex)

< 10% asymmetry between legs
< 10% asymmetry between legs

>25and < 10% asymmetry
between legs

No compensations

No pain and insecurity

Return to Sport

al -0V 221017

J

4
A




Functional phase
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Running
technique

1, contents corresponding 1o the training day 1; 2, contents comesponding to the training day 2; 3, contents corresponding to the training day 3. Minimum of three blocks 1-2-3 in the
functional phase before RTS.

Reps, repetitions; BW, body weight; NMES, neuramuscular electrical stimulation.

“Mild discomfort allowed during exercises execution.

Manual
Therapy

Flexibility

Gluteus

Hamstring
strength

Plyomeirics

Ankle
stabilizers

Lumbaopelvic
control

Multifactorial -

Plantar fascia, gastrocnemivs and  hamstring
(avoiding injury site) massage

Lumbar Z-joint mobilization

Sliding Neural Mubilization (3 x 12 reps)

Gluteus Maximus (Choose an option daily as pain tolerted):

Option A

Prone hip extension (2 x 10 reps x 3 sec)

Single leg bridge + contralateral kick (as tolerated) (2 x 5 reps x 3 sec)
Double leg bridge (50% BW; 3 % 6 reps x 3 sec)

Option B

Hip thrust (40% BW; 3 x 6 reps x 3 sec)
Smglekgbndze+omualateta]hck(uwlmwd)(lww 2xdrepsxd

sin_gielegh:pﬂmm+mmalmalhck(aawlmed)mﬁm:3m]
Gluteus Medius:

Umshﬂmﬁbmdﬂxﬁmx!m]

Side ip abduction with band (3 x 6 reps x 3 sec)

Side bridge feet in bench + perturbation (2 x 5 reps x 5 sec)
Birdog (2 x § reps x 5 sec)

Long lever posterior pelvic plank (2 x 4 reps x 5 sec)

Leg scissors arms on the floor (2 x 5 reps x 5 sec)

7101

Manual therapy:
Plantar fascia, gastrocnemius and hamstring (injury

site included) massage

- Lumbar Z-joint mobilization

Gluteus Maximus (Choose an option):
Option A

Single leg hip thrust (10% BW; 3 x 4 reps x 3 sec) m
Daouble leg hip thrust (60% BW; 2 x 8 reps x 3 sec)

Walking sled push (75% BW; 15 m x 2 reps)

Option B

Single-leg foot and shoulder elevated hip thrust + contralateral kick (2 x4
reps x 3 sec)

Single leg back extension + perturbations (2 x 4 weps)

Swing leg hip extension + contralateral hip flexion (2 x 3 changes)
Gluteus Medius:

Side step nmning with band (5 m x 5 go and back)

Monster running with band (5 m x 5 go and back)

Dauble leg hurdle hop with trunk flexion (2 x4 reps)
Double broad jump with 5 kg (2x 4 reps)

2 consecutive explosive scissor jumps (3 times)
Single leg horizontal jump (2 x 3 reps)

Stir the pot with fitball (3 x 2 reps)

Leg Scissors arms on the chest (2 x 5 reps x 5 sec)
Single-leg stand rotating reaches 4 kg (2 x6 reps)
TRX helicopter (2 x 4 reps)

Sprinter push/pull with pulleys (2 x & reps)
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I
Pain free single leg squat _ o . (
Pain free bike 1.5X BW, Light Training Session

5 mins

Run > 70% In-between Training
ROM SLR & HS © > 75% Session

100% running
Pain free direction Heavy Training Session
change

ASPETAR) i i
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/ /201_ Days Post:

Sign:

INJURED UNINJURED
Average pain today VAS /10
Walking No P NA
Jogging No P NA
2 legsquatx 3 No P NA
1 leg squat x 3 No P NA
Trunk flexion No P NA
Total palp. length: cm P
Mid range kg P | no kg
Quter range kg P | no kg
SLR *Plno °
MHFAKE >Plno °
Bent leg bridge 3x No P NA
Straight legbridge3x | No P NA

Comments:
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._.,

Touches

the bench
Touches

the bench

\

Knees

Knees over toes >

Mid - Shins | ;
90° Bend A

Ankles } E

f Heels 7 ‘

oor
Stretching on the ground
Pain

on the ground

1 leg squat - end
position
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WEEK:
STAGE TREATMERNT SETS/
REPS
1 2 LEG SQUAT 3x15
Prog: with weights 3XB
1 EXERCISE BIKE 5 mins
(Watt: 2x BW) 5min + 5 min
12 SUPINE BRIDGE 2 LEGS 3X12
12 SUPINE ISOMETRIC HEEL DIGS 3X12
12 SINGLE LEG SQUAT —» 457 3X8
Prog: with weights 3x15
12 MANUAL RESISTED 3X12
HAMSTRINGS
12 SOFT TISSUE 5 mins
12 ACTIVE ROM 3x8
123 "“THE EXTENDER" (3x12
Daily 2
123 "ARABESQUE/DIVER™ 3x6
Every 2™ day
123 "THE GLIDER™ 3x6
Every 3" day
23 SUPINE BRIDGE 1 LEG 4x15
2 sec up/2 sec down
2sec upy/1 sec down
On step
On exercise ball
23 STRETCHING 3X30s
[SLR and PKET)
23 RESISTED HAMSTRINGS
1. Prone leg curl 4x15
2. Prone leg curl eccentric 4x8
3 ECCENTRIC STRENGTHENING
MNordic hamstring 2x5/3x6
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Running - The problem is the solution

4 laps =8 ‘sprints’ X 3 sets

~700m

11s - 3.1s

60% — 100%
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RTP MODEL FOR HAMSTRING INJURIES IN FOOTBALL

RTP DECISION MAKERS

FITNESS TRAINER PHYSICAL THERAPIST

SPORTS PHYSICIAN

DEFINITION OF RTP

The moment the player has received
criteria-based medical clearance and
is mentally ready for full availability for

match selection and/or full training

RTP CRITERIA
TO INCLUDE

RTP CRITERIA
TO EXCLUDE

Similar concentric / isometric
hamstring strength?

Completion of a number of
full friendly matches

POTENTIAL RTP CRITERION?®

Absence of pain on palpation Similar eccentric hamstring

strength?¢

Absence of pain during
strength and flexibility testing

Absence of pain during
functional performance
Absence of pain after
functional testing

Similar hamstring flexibility*

Both the passive and active straight
leg raise test should be assessed

Completion of a number of
full training sessions

Psychological readiness /
athlete’s confidence

Performance on field testing:
* Repeated Sprint Ability test
* Deceleration drills
* Single leg bridge
* Position specific GPS
targeted match specific
rehabilitation

Medical staff clearance

* 0-10% difference compared to pre-injury data and/or uninjured side - depending on which data are available or are

most reliable for the individual player according to the medical staff.

® Expert panel remained divided on this criterion but agreed that both visions should be included as a potential criterion.

< There were two differing views in the Delphi group. 1: This item is important as the eccentric phase is the contraction mode in which;
injury occurs and that strength asymmetries should be eliminated because they can increase injury risk; 2: strength measurements
are not functional, asymmetries are normal, and reliability of strength measurement is influenced by many factors.

©2017. UMC Utrecht.
All rights reserved.
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