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Why Hamstrings?

- Cricket: leading cause of time-loss (Orchard et al.,
2015; Ranson et al., 2013)

- Rugby Union = highest burden (England Rugby, 2018)

- European Football = 1 4% per season (Ekstrand et al.,
2016)
« AFL FL, 2017
* Most frequent inj
* Small | in new HSI in 2017
* Recurrence rates: 2008 = 27%, 2017 = 14%
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Injury Classification

Noel Pollock

@DrNoelPollock
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Pollock et al., 2014

RTP Times
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3¢ (Pollock et al, 2016)
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Why Hamstrings?

+ Conceptual framework

- Premise for future work

- Pain at injury — deload =
| activity — | FL +
weakness

Hamstring strain injury

Pain* — =

Early rehabilitation

|

‘ Jackson Fyfe
I’ @jacksonfyfe
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Fyfe et al., 2013

Risk Factors

- Non-modifiable
-PMH
- Age
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- Modifiable
* Strength
* Architecture
* Prolonged neurological
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Architectural Ax

Superficial aponeurosis
Ryan Timmins

- 2D US imaging
- Mid-belly BFlh

- Estimation of FL
from validated
equation

SSaUNIN 3PISNIN

- High intra-rater
reliability from
experienced
assessor

@ryan_timmins
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Timmins et al., 20164

9
Strong + short Strong + long
# HSI
B = No HSI < 5
500 4 B Ryan Timmins
L] = @ryan_timmins
. B mm -

_. 400 - m o0 I
=3 5
£ ] " S Ho E“:' " om E‘D L | "
» % ¥ ow wE 9 & & _ Sm? o . s o
— ¢ g B ep” = . mg 0" hd - significantly increased the risk of a HSI. Multivariate
M - P T e g ¥ logistic regression revealed significant effects when
= C o LN A " u combinations of age, history of HSI, eccentric knee flexor
z = Y =t .'o g " . . strength and BFIh fascicle length were explored. From

200 - = - " * = these analyses the likelihood of a future HSI in older

& P Y . " athletes or those with a HSI history was reduced if high
= . " levels of eccentric knee flexor strength and longer BFlh
. fascicles were present.
100 - .
Weak + short Weak + long
0 . . . . . .
8 k] 10 11 12 13 14
BF fascicle length (cm) Timmins et a]_, 2016b
10



09/12/2019

*P < 005 vs day 0: **P < 0.001 vs day 0, #2P < 0.001 vs day 42. “q
A B -8- Eccentric (Untrained)
3 e -9~ Concentric (Untrained|
-@- Eccentric (Untrained) " -a- Eccentric (Trained)
31 . " -6~ Concentric (Untrained) - Concentric (Trained)
-a- Eccentric (Trained)
24 l l— [ -~ Concentric (Trained) - - -
------- 4
GRESEESS . 2
= ;. ##
§ 1 ¥ %
£ ‘ 2 7
H 2
e s
o] c
3 S ol
o 2
& :
4
2
3 - * 4 ¥ - T 1 T
Q) » N N S Q) Q) ] > &
& o'*\ o’*m o’*‘ o’*« o o’*\ o’*ﬁ? o"\' o’*‘\
«° o o o o & o o o N
& &° & & 4 & N & &° N
4 & & & & 2 S S S S
& & o < o & & & & &
& & 6\0" ,ﬁ\“‘9 & « « «
«}‘ Qoﬁ Q,e Qoa\
Time Time . .
Timmins et
al., 2016a -
11
Risk Factors
- Normative eccentric strength data = pop specific Matt Bourne
@MBourne5
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Risk Factors

« Prolonged deficits in torque and sEMG in previously

David Opar

injured individuals (inc at 18/12) @davidopar
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Opar et al., 2013
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Risk Factors
Prolonged deficits / PMH

- Likely centralised effects following peripheral injury
(Buhmann & Shield, under prep)
+ Spinal level: reflex action
+ Brain level: motor cortex change

« In football codes (Messer & Shield, under prep)i

* 1 risk of subsequent injury if prev sustained HSI, ACL inj or
Combination. Tony Shield

+ ST grafts — | volume ST

Q'JT Queensland
University
of Technology

14
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HSI Prediction

- AFL (n = 262, Ruddy et al., 2018a)
+ Pre-season data collection: inc. injury Hx, personal data
* Model unable to predict injury

« Pro Football, France (n = 194; Dauty et al., 2018)
+ No specific isokinetic cut off value

- Pro Football, Qatar (n = 614, van Dyk et al., 2018)
+ Isokinetic @ 60°/s & 300°/s, con/ecc
+ 2 variables with potential predictive effect

- SR & MA (Green et al., 2018)
- Small, significant effect for 60°/s

. Aflf}thors noted one study had large cohort — poss. change
effect

Nicol van Dyk

@NicolvanDyk

Brady Green

@BradyDGreen

15

HSI Prediction

- Strength alone = poor predictor
- Multivariate analyses required

« Multiple sources of risk

Note: doesn’t mean strength is
not important when combined
with other factors

16



09/12/2019

HSI & Running

- Spikes in workload:

+ In week prior to injury and/or 1 vs. 2-yearly average (Duhig et
al., 2016)

+ Large changes in running volume (Malone et al., 2016)

« Proportion of distance which is HSR (vs. moderate; Ruddy et
al., 2018b; Colby et al., 2018):
* High = 1 risk
* Low =1 risk ++

Steven Duhig

@puhigs

Shane Malone
@shanemalone01

Josh Ruddy

Marcus Colby
@colov marcy:
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Running Monitoring
- When GPS not possible...

+ No. of sessions containing HSR/max efforts? (colby et al., 2018)
- Session availability: 1/52 vs 12/52
- | availability in prev 12/52 + 100% availability in week

before injury (Ruddy et al., 2019)

- Perhaps: session availability + sessions of exposure =
possible method?

m

Marcus Colby
@colby_marcus

Josh Ruddy

18
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Section Take Homes
Target modifiable risk factors
Centralised effects of peripheral injury
Be aware of athletes PMH
Prediction not currently possible
Goldilocks approach to HSR

Exercise Selection
Askling’s L Protocol

19

carl askling
@CAskling

- The Extender, Diver, Glider

Askling et al., 2013

20
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Exercise Selection
Askling’s L Protocol

Acute hamstring injuries in Swedish elite football:
a prospective randomised controlled clinical trial
comparing two rehabilitation protocols

Carl M Askling,"* Magnus Tengvar,® Alf Thorstensson’

I L
carl askling
@CAskiing

Time to return (days)

* Min

o T T T
Siratching-t

Printing-typ typs printing-tym
L-protocol C-protocol

Figure 8 Time to return, in days, for players with either
sprinting-type or stretching-type injuries in either the L-protocol (n=27
and 10, respectively) or C-protocol (n=27 and 11, respectively). The
boxes represent IQRs; in the boxes the horizontal lines represent
median values and black sguares represent mean values;
whiskers=mean=1 5D. *** Denotes significant difference (p<0.001,
Mann-Whitney U test).
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Exercise Selecti.
- 10 exercises
- Hip vs. knee dominant
- Part One: skMG
- Part Two: fMRI
22

Matt Bourne
@MBourne5

! Bourne et
-y al., 2017

11
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Bicaps femoris nEMG

Exercise Selection
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Exercise Selection
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. NHE (BW) vs. NHE

« FL + str: NHEweighted >

« FL in razor group

 De-training effect greater

Exercise Selection

Razor Curls

Chris Pollard

@chriswpollard

(weighted) vs. razor curls

NHE > Razor

unchanged

il’l NHEweighted (1/52) -
Pollard et al., 2019
25
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I'm not here to sell you Nordics but...

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

SYSTEMATIC REVIEW 5 1 % reduction
Effect of Injury Prevention Programs that Include the Nordic 1m I'lSk
Hamstring Exercise on Hamstring Injury Rates in Soccer Players:

A Systematic Review and Meta-Analysis RR = O 49

Wesam Saleh A. Al Attar'2> - Najeebullah Soomro'* - Peter J. Sinclair' +
Evangelos Pappas” - Ross H. Sanders'

Including the Nordic hamstring exercise in injury
prevention programmes halves the rate of hamstring
injuries: a systematic review and meta-analysis of
8459 athletes

Nicol van Dyk,” ' Fearghal P Behan,”? Rod Whiteley?

Br J Sports Med 2019,0:1-10. doi: 10,1136/bjsports-2018-100045

27
Rationale for eccentric load
- Greater strength 1
- 1 Corticospinal excitability and motor cortex adaptations
+ Cross-education between limbs (inherently CNS-based)
28

14
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exercise

Section Take Homes

Mechanical load is important

Can program low volumes with high stimulus

Providing an eccentric stimulus may be beneficial
for a number of reasons

29

Rehab

- Criteria/time based vs symptom based

- Aspetar Protocol, Mendiguchia algorithm

ﬂ Stage 4 Stage 5 Stage 6

Light Football Training
Session
In-between Football
Training Session
Heavy Football Training
Session

Painless single leg squat
Painless bike 150W, 5mins
Run > 70%
ROM SLR & HS 0 >75%
100% running
Painless direction change

A .
Regeneration Phase

Variable Criteria for Progression

Pain after injury Prone with knce flexed to No pain
° (10)

Isolated strength at long muscle  Prone with knee flexed to < 10% asymmetry

lengths 15°21)

Neural deficiencies Slump test (6) No pain

Active knee extension (AKE)
test(31)

Hamstring flexibility < 10% asymmetry

Hip flexor flexibility

Modified Thomas test (MTT) (17) +5 symmetry below horizontal

Functional Phase

Functional P

Pain Palpation (10) No pain
Peak torque (H/H) and Isokinetic knee flexion/extension at < 10% H/M and H/Q >045
conventional ratio (H/Q) 6051 (8) (Biodex) or > 0,47 (Cybex)

Hip extension strength Prone hip extension (37) < 10% asymmetry between legs

Distance “Triple hop test (16) < 10% asymmetry between legs

Endurance (Repetition number)  Single leg bridge test (13) >25 and < 10% asymmetry
between legs
ASLR test (22)

Torsion capabilitics No compensations

Askling H-test (2, 3) No pain and insecurity

Insecurity and Pain

No Yes

> Return to Sport

30

15



09/12/2019

Rehab

Clinical Measures

- Aspetar Protocol (freely available)

- 15 daily clinical measures

- Tracking progress:
- MHFAKE

+ Quter range strength — prog +
perceived running speed

* Length of pain

Rod Whiteley
@RodWhiteley

Whiteley
et al.,
2018

-

31

Rehab

Pain-free vs. Pain-threshold

- Median time to heavy eccentric load:

- Pain-free: 11 days e

- Pain-threshold: 5 days

- No difference in adverse events at 6 month follow up

- Eccentric loading often better tolerated than isometric

Hickey et al., 2019

32

16
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Hamstring strain injury

CON/ECC ECC biased Ism."netrlcs at
long length varying lengths

Return to play clearance

Section Take Homes

Relatively few rehab protocols investigated
All include progressive overload
Exposure to exercise- and running-based sessions

Early loading possible

34
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Why Hamstrings?

+ Conceptual framework

Hamstring strain injury

‘ Jackson Fyfe

- Premise for future work

- Pain at injury — deload =

| activity — | FL +
weakness

l
" Early rehabilitation
Eang wding long musela
l lengths)
Neuromuscular
inhibition #
Muscle fascicle

QP o shortening #

@jacksonfyfe

Preferential eccentric

weakness* muscle length

—

Shorter ‘optimum’

.. . 4 Propensity for
| 1 Re-injury risk |'——— muscle damage #

Fyfe et al., 2013
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Programming Adaptation
No. of Specinony
2 . Competitive Small Event
2 froimrrin Exche(CE) Trains the Specific
gl e { Srhcpmoonen | "riclss
‘%. p ERsrolas (506 found In'me 1
)/ Specific Preparatory Exercises (SPE) |\ e
General Preparatory Exercises (GPE) — Athlete
Large Specific
Exercise
Bondarchuk, 2007
36
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Summary of Take Homes

HSI multi-factorial — consider modifiable risks

Ex selection based on adaptation

- Eccentric - Volume

Rehab — gym, running, early?

37

Final Thought...

Exposure 1s great...

...adherence 1s key

38
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