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HAMSTRING 

REHAB  IN 

PROFESSIONAL 

FOOTBALL

Jurdan Mendiguchia

TAKE THE GLASEES AND PLAY THE ASES 

DECONSTRUCT THE INJURY FOR BUILT REHAB PROCESS

BICEPS FEMORIS LH

PROXIMAL MTJ
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Initial examination vs  7 days

Walk pain free

Max pain injury
time

Delay physio

Strength

Pain
SL bridge

97% of the
total 

variance 
of TIME to 
return to 

play

31 days (±5 days)Predicting time to return …….to play

Jacobsen P et  al. 2016

24 DAYS.

24 
DAYS….

24 DAYS

TISSUE BIOLOGY

INJURY MECHANISM

PHYSILOGY OF FOOTBALL: PROFILE OF THE GAME

Football player plays for 90 minutes at about 70 % VO2max 

Covers between 10 and 15 km per match

3 km in sprinting (>20 km/h in this case)

100 sprints > 20 km/h per match

Mean sprint duration is 2-4 s, and 90 % of all sprints are shorter than 20 m

Players tipically perform 1 sprint acceleration per minute per match

A linear sprint precedes 45 % of goals, usually without defender or ball

SPRINTS are common in many match
WINING actions
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LOCOMOTOR PROFILE
...All the rehab PROCESS revolves around

KINETICS

MUSCULARKINEMATICS

TECHNIQUE
PERFORMANCE

ACCELERATION

Acceleration vs High Speed 
Biomechanics

Implication for  exercise selection
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6 7 8 9

1 2 3 4 5

APT + MRKAPT

MRK

Injury moment

INJURY MECHANISM

• Lean trunk posture correlated with horizontal forces

(Kugler and janshen; 2010)

• Ankle distance vs COM inversely related to horizontal forces . < Dorsiflexion > 
performance ( Bezodis et al 2015)   Heel colapse?

• Greater hip mechanical advantage = Hip Extensor Torque  > Horiz.Impulse

• ( Card G et al 2012)

• Longer stance ( contact) time  with high horizontal forces ( Hunter JP et al 2004; 
Mann et al 1985)

• The rotation-extension strategy used to generate a forward-directed ground 
reaction force ( early knee extension avoided) (Jacobs R et al 1992)

• As well as the mechanical output of the stance leg influencing the direction of the 
GRF when accelerating, the swing leg also contributes through the generation of 
angular momentum ( Moir G et al 2017)                                                          

• Erect posture to alow rapid recovery swing leg (high knee
lift) and prepares the athlete for the large impact forces 
during the early stance phase (Mann et al 1985)

• Increased ankle and knee stiffness (Chelly and Denis 2002;Kuitunen 
S et al 2002)

• Greater hip flexor/ext and knee flexor torque during swing 
• ( Dorn et al 2012; Chapman and Caldwell 1983)

• Shorter stance with high vertical forces ( Weyand P et al 2010; 
Hunter JP et al 2004; Mann et al 1985)

• Mantain The rotation-extension strategy (Jacobs R et al 1992)

• The impact-limb deceleration mechanism relies on the rapid 
recovery of the swing leg to produce a high knee lift (Clark  and 
Weyand 2014)

• Active leg motion to “punch” the swing leg into the ground 
(requiring the hamstrings to absorb energy and stance leg 
stiffness

Acceleration High-Speed

Muscular determinants
Hamstring vs Horizontal Fz

+ =

ISOKINETIC
KF ECC

EMG BF
Oscl Phase HORIZONTAL  FORCE

Morin et al 2015

Shock  Absorbers ( vertical stiffness) 

Stance Phase

Plantar flexors ( + work up to 7m/s )

Knee

Propulsors (Horizontal)

Swing Phase

Hip Flexor / Extensor

Knee flexors
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TISSUE BIOLOGY

INJURY MECHANISM
SPRINT

> BF LOAD >

> BF proximal MTJ STRAIN >SWING PHASE MECHANISM 

Fiorentino et al, 2014; Thelen et al. 2005
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MULTIFACTORIAL FLEXIBILITY

Assesment methods controversy

NO evidence in steching <-> Injury relathionship
prospective and intervention studies. 

Lumbo-pelvic muscles more influence in strain than the
BF itself

What are we measuring?

Is this transfer in to injury mechanism?

FLEXIBILITY FLEXIBILITY

Hip Flexor Flexibility

Increased APT and lumbar extension with > speed (Franz y col 2009)  increase
hamstring contralateral length (Chumanov y col 2007; Scache y col 2000, 2005; Cibulka y col 1986, Hoskins

and Pollard 2005)
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strength
Criteria

HIP  FLEXION                      KNEE FLEXION

BFL – SMB ST- BFS

Ok, but…

WHAT ABOUT ME!

Biceps femoris Long Head “ HIP vs KNEE flexion “ 

Larger lever arm (Visser et al 1990)

Larger fascicle length and MTJ length (Hawkins and Hull, 
1990; Chleboun et al 2001) + Higher PA and fascicle
length proximal vs distal IN VIVO (kellis et al ,2012) 

Non- unniform recruitment pattern/lengthening of BF  
“Hip vs Knee”

Ok, but…

WHAT ABOUT 
ME!

Mendez-Villanueva et al, 2016;  Mendiguchia et al, 2013.

ECCENTRIC TRAINING EFFECT

L.L. Force
Opt. Length Change

Pasive Tension

ROM

Fascicle Length
Titin

AGR

Aponeurosis

MTJ

ECM 113
113,1
113,2
113,3
113,4
113,5
113,6

1 2
100
102
104
106
108
110
112

1 2
106
108
110
112
114
116
118

1 2

FASCICLE = NORDIC FASCICLE +       SPRINT 
PERFORMANCE = SPRINT

SOCCER NORDIC RESISTED / FREE
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CKC  and  OKC ( Injury mechanism):
Eccentric and SSC

Multi-articular exercise (HIP or KNEE dominant)

Targeted muscle

Localized (Proximal – distal )

Unilateral and bilateral ( avoid assimmetries )

LENGTH vs Force (Intensity), Volume, Velocity….

CLASIFICATION

Malliaropulos, Mendiguchia et al 2012  

Progression: “ Think in lenght MORE than in strenght “

Gluteus maximus

Are All Hip Extension Exercises Created Equal? Accentuated Regions of Force Development

ANTERIOR PELVIC TILT
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INJURY

ARQUITECTURE

STRENGTH

FLEXIBILITY

FATIGUE/
LOAD

PREVIOUS
INJURY

LUMBOPELVIC
CONTROL

AGE

12% 
hip/groin

10% 
hamstrings

10%  ankle
sprains

4% 
MCL

0,5% ACL

No. of injuries per 25-player squad per season
7 hip/groin injuries
6 hamstring injuries
2-3 knee MCL injuries & 0.5 ACL injury
6 ankle sprains

No. of injuries per 25-player squad per season
4 hip/groin injuries
12 hamstring injuries
0.5 knee MCL injury & 2-3 ACL injuries
2-3 ankle sprains

7% 
hip/groin

20% 
hamstrings

4%  ankle
sprains

0.5% MCL
5% ACL

Injury prediction from 2001 to 2032 (UEFA Study)

Markus Walden, Isokinetic Congress, Barcelona May 2017

MULTIFACTORIAL

STRENGTH

FLEXIBILITY

ARQUITECTURE FATIGUE/
LOAD

Lumbopelvic
control

PREVIOUS 
INJURY/ AGE

INJURY

FLEXIBILITY

NEURAL

LUMBO- PELVIC

Contralateral HIP FLEXORS

KNEE FLEXOR stiffness

OUTCOME

Underlying CAUSE(S)

IF WE ONLY SEE THE CONSEQUENCE, WE WILL NOT DEEPEN IN THE REAL 
CAUSE.

TISSUE BIOLOGY

INJURY MECHANISM

Dumont N et al 2015; Bentzinger C et al 2013

BIOLOGY OF MUSCLE INJURY  AND REPAIR
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MOBILIZATIONN                 INMOVILIZATION

More rapid and intensive capillary in growth 
Better regeneration of muscle fibers

More parallel orientation of the regenerating myofibers

If mobilization immediately after the injury

Connective tissue scar ensues, 
initial penetration of muscle fibers through 
connective tissue scar

Reruptures at the site of the original
muscle trauma

BUT…….

(Jarvinen T et al 2013, 2007,2005)

early mobilization immobilization

- Acute phase 2-3 days inmobilization

- Watter ( hidrostatic pressure) and cold smaller
hematoma and tissue necrosis, and somewhat 

accelerated early regeneration

- AINES?? enhance SC activation early stage and 
myofiber and ECM repair late stage regeneration??

- MDSC from vascular endothelium > vascular supply> 
Neuromuscular Electrical Stimulation before

regeneration

ACUTE PHASE

REGENERATION PHASE

FUNCTIONAL PHASE

Algorithm

Risk factors

Biology of muscle injury and 
repair

Criteria

Criteria

Criteria

NO

NO

NO

OK

OK

OK

Periodization

* Mild discomfort allowed during  exercises execution
Reps, repetitions; m, meter; sec, seconds; BW, body weight; NMES, Neuromuscular electrical stimulation.

1 = Contents corresponding to the training day 1; 2 = Contents corresponding to the training day 2; 3 = Contents corresponding to the training day 3.
Minimum of 3 blocks 1-2-3 in the Functional phase before return-to-sport.

Periodization
FUNCTIONAL PHASE

Due to the haste                 can NOT
complete the appropiate training amount

DAY 1
Sprints

Football real 
actions

Manual therapy

DAY 2
Strength
Plyos
LBP Control
Flexibility
Manual therapy

DAY 3
Lumbo Pelvic(LBP) 
Control

Flexibility

Manual therapy

PERIODIZATION: 
Game Profile - AVG

0 500 1000 1500 2000 2500 3000 3500 4000 4500

TOTAL DISTANCE (M)

TD (0-7.2)

TD (14.4-19.2)

TD (19.2-25.2)

TD (>25.2)

4350

1820

820

300

60

VOLUME (KM/H)

0% 10% 20% 30% 40%

TD (0-7.2)

TD (14.4-19.2)

TD (19.2-25.2)

TD (>25.2)

37%

14%

5%

3%

INTESITY (M/MIN)

31.4 KM/H

LARGE SPRINT DISTANCE
32 M.

ACCELERATION-DECELERARION 
M/S2

ACC>4

ACC 2.5-4

DEC>>4

DEC2.5-4

55 56
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Training Demands 
With Ball (Crosses) No ball ( Full field sprint)

0

100

200

300

400

500

TOTAL
DISTANCE

(M)

TD (0-7.2) TD (14.4-
19.2)

TD (19.2-
25.2)

TD (>25.2)

VOLUME (KM/H)

28.2 KM/H 0

20

40

60

80

100

120

TOTAL
DISTANCE

(M)

TD (0-7.2) TD (14.4-
19.2)

TD (19.2-
25.2)

TD (>25.2)

0%

10%

20%

30%

40%

50%

60%

70%

TD (0-7.2) TD (14.4-19.2) TD (19.2-25.2) TD (>25.2)

3% 10%
22%

62%

31.2 KM/H

0%

10%

20%

30%

40%

TD (0-7.2) TD (14.4-
19.2)

TD (19.2-
25.2)

TD (>25.2)

10%

37%
32%

3%

INTESITY (M/MIN)
ACCELERATION-DECELERARION

ACC>4

ACC 2.5-4

DEC>>4

DEC2.5-4

ACC>4

ACC 2.5-4

DEC>>4

DEC2.5-4

VOL.

ACC-DEC

SPRINTING AND RETURN TO PLAY

UP TO 2015...

DONT confuse and transfer single joint torque to   the way  muscle ACTS on sprint

SPRINT Forces            Muscle forces

Field Maths / Lab / Papers Field
Fundamentally Applied Science

Samozino et al 2016

61 62

63 64

65 66



06/10/2024

Example:Usain Bolt´s World Record UP TO 2015...

DONT confuse and transfer single joint torque to   the way  muscle ACTS on sprint

SPRINT Forces            Muscle forces

Field Maths / Lab / Papers Field
Fundamentally Applied Science

Samozino et al 2016

Example:Usain Bolt´s World Record

Simpler than simple….!!  NOT excuse

20%

67 68

69 70

71 72



06/10/2024

SOLUTION F-V Profile

20%

19º!

I FEEL REPAIRED,
TIME TO WIN

TAKE
HOME 

MESSAGE After 20 years, life exist beyond 
eccentric strength

in a Multifactorial injury rehab 
Ex: ACL rehab     to SQUAT

Deconstruct the injury mechanism to 
build a customized and integrated 

process around risk factors, 
biology tissue repair and performance. 

PREPARE and REPAIR

Don’t rehab a risk factor 
exclusively and 

sistematically, adapt to 
your player and find and 

modify the cause 
underlying it

All the interventions should be directed to 
improve sprinting because all the roads ( 
factors, technique, healing, performance) 
converge in the same OUTCOME ( Sprint) . 

WIN- WIN strategy!
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