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LESION DE LA MUSCULATURA
ISQUIOSURAL

Uno de los jugadores del primer equipo ha sufrido una lesidn de |a
musculatura de la parte posterior del muslo (isquinsurales). El equipo
médico te encarga a ti la readaptacidon del deportista.







injury

INJURIES PER ON AVERAGE, 12°% OF THE SQUAD IS
PLAYER PER SeAson UNAVAILABLE DUE TO INJURY AT
ANY POINT DURING THE SeAson

sx times higher risk of injury
during match

Injury incidence increases during
the last part of each half

Higher incidence of overuse injuries is
reported during the preseason

&
A typical 25-player squad can expect 10 thigh strains each
season, with sever| hamstringland three quadriceps strains

Muscle injuries represent
almost one third of all time-

loss injuries
2-3X
times higher risk of ACL injury
in female players compared
with their male counterparts ANKLE INJURIES Seem To Be

RELATIVELY INMPORTANT IN MODERN
FOOTBALL, BOTH IN TERM OF INCIpeNnce
GROIN INJURIES AND OF TIMe LOSS, BCING PRECEDED BY
PER TCAIM €ACH THIGH, Kinée AND GROIN AS THE MOST

YEAR common LOCATIONS OF INJURY _
Eirale et al. (2013)



Hamstring injuries have increased hy 4% annually
in men’s professional foothall since 2001

36 clubs from 12
T LT 22%OF PLAYERS SUSTAINED AT LEAST One

HAMSTRING INJURY DURING A SEASON

mlzl:"lv"ed Ile;:'lﬂen (1614 hamstring injuries were recorded)
1and 2014

The time-trend analyses
showed an annual average
2.3% increase in the hamstrin
iniur¥ rate year over year an
4.1% increase in the total
hamstring injury burden over
the 13-year study period
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Season (MA,2)

Factors such as player load, match frequency, playing style, team management,
continuity of club medical and technical staff, etc, could be important
underlying external risk factors for hamstring injury, and should be considered
in future hamstring injury prevention initiatives and injury management

Ekstrand et al. (201B)
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MECANISMO DE LESION

Sprint-type injury

BT e e it . =
- i s e

Aceleraciones maximas (normalmente
lineales) hasta alcanzar velocidades
de carrera superiores al 70-80%.

Long head of biceps femoris
(proximal region
Askling et al. (2013) [musculotendinous junction])




MECANISMO DE LESION
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INJURY
MECHANISMS

LATE SWING PHASE
Hamstring action and moments:

= Strong either eccentric or isometric
contraction (whilst at submaximal
length) to decelerate the shank,
producing in particular a high knee
flexion moment using series elastic
component (SEC).

Knee joint torques[Nm]

Opposing moments (internal
[quadriceps and hip flexors])

= Vastus muscles begin to activate at
the end of swing producing a weak
(early) contraction. Hip flexors are
almost inactive.

Opposing moments (external):

= Minimal opposing forces (the light
force of air resistance would actually
assist hamstring in decelerating the
shank).

Hip joint torques[Nm]

Swing phase [%]

Orchar (2012); Sun et al. (2015)
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INJURY
MECHANISMS

EARLY STANCE PHASE

Hamstring action and moments:

= Strong concentric contraction to
resist opposing forces and help
produce a hip extensor
moment and knee flexor
moment.

Opposing moments  (internal
[quadriceps and hip flexors])

» Vastus muscles increase their
activation in early stance,
producing a stronger
contraction, whilst rectus
femoris starts to contract.

Opposing moments (external):

» Potentially large hip flexor &
knee extensor joint reaction
moments (i.e. GRF vector is
anterior to the knee and hip
joints, due to forefoot-strike).

Knee joint torques[Nm]

Hip joint torques[Nm]

Stance phase [%]

Orchar (2012); Sun et al. (2015)
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MECANISMO DE LESION

Stance phase Swing phase
|

Early stance Late stance Early & middle swing Late swing
breaking propulsion recovery pre-activation

Join torque from muscle contractions & ground Join torque from muscle & motion-dependent
reactions forces torque reactions forces

Hip: from extension dominance §= = S to flexion moment Hip: from large flexion moment [l 10 large extension moment

Knee: from extension L to flexion moment Knee: from small extension ey to small flexion moment

f Hip & Knee torques Lengthening contraction

1 Tensile Force f Strain & activation

Huygaerts et al. (2020)
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MECANISMO DE LESION Z o
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Aceleraciones maximas (normalmente lineales) hasta alcanzar velocidades de
carrera superiores al 70%.

Las fases de la carrera “EARLY STANCE” y “LATE SWING"” son las que mas estrés
imponen a la musculatura isquiosural.

Los extensores de cadera (gluteo) podrian ser “ayudantes” de los isquiosurales
para realizar el movimiento de oposicién de la pierna durante la fase “early
stance”.

La musculatura isquiosural actia como extensor de cadera bajo contraccién
concéntrica (cadena cinética cerrada) y como flexor de rodilla bajo contraccién
excéntrica (cadena cinética abierta). Igualmente, existe un cierto momento de
contraccién isométrica (cadena cinética abierta y cerrada).

La PELVIS y el control de la misma juega un papel relevante en la cinematica de
la carrera a maxima velocidad, sobre todo el la fase “SWING”".

Los flexores plantares son muy importantes para la amplitud de la zancada y la
fuerza de reaccidn contra el suelo.
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FACTORES DE RIESGO INTRINSECOS

NO MODIFICABLES S| MODIFICABLES

" Factores anatomicos Arquitectura muscular
(patrones de inervacién (longitud de los
[biceps femoral] y fasciculos del biceps
porcentaje de fibras femoral)
_rapidas [semitendinoso])
Fuerza
Edad
Flexibilidad*

Lesiones previas*

Fatiga muscular

Sexo

Control motor

Exposicién carrera alta
velocidad (sprint)
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Escape the Quadrant of Doom
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The injury risk was reduced by -21% for
every 1 cm increase in fascicle length

il
N

Fascicle length (cm)
o=
o

9% Strong x Short

>

A 10 Nincrease in strength across the sampled athletes was associated
with @ 9% lesser risk of future hamstring strain injury

! ! ! ]
150 300 450 600

Eccentric force (N)*

Players with short biceps femoris long head fascicles and low
eccentric strength were 4.1 and 4.4 times, respectively, more likely to
suffer a future hamstring strain injury than those with longer
fascicles or higher levels of strength

This finding represents a solid argument for eccentric
training to prevent hamstring strain injuries

*Eccentric knee flexor stength (Nordic)
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FACTORES DE RIESGO INTRINSECOS

-

Nivel de
evidencia
moderado, NO 1

riesgo de lesién

Nivel de evidencia
Concéntrica fuerte, NO T riesgo
de lesidn

Asimetria
reciproca

Nivel de evidencia i
moderado, NO 1 bilataral
riesgo de lesién

Pizzari et al. (2020)

Nivel de evidencia
limitado, SI T
riesgo de lesién

Nivel de evidencia
moderado, SI T
riesgo de lesién
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FACTORES DE RIESGO INTRINSECOS
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FACTORES DE RIESGO INTRINSECOS

Isometric Strength
(ISOM-SPORT)

Ayala et al. (2018)
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FACTORES DE RIESGO INTRINSECOS




==

FACTORES DE RIESGO INTRINSECOS

La PELVIS v el control de la
misma juega un papel
relevante en la cinematica de
la carrera a maxima velocidad,

sobre todo el [a fase "SWING"

Green et al. (2020)

TOUCHDOWN

J thigh angle
relative to horizontal
= M "kick-back"
mechanism

TOE-OFF

Level of kick-back:
Athlete A)

75° + 60° = 135°
(Less optimal)

Athlete B)
95° +79°=174°
(More optimal)
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FACTORES DE RIESGO INTRINSECOS

B High risk

p=0652-0.778

d =0.49 t0 0.95
-0.09-1.98
- Low risk 120  KneeFlexion(2) °/ ( )
/ 100 -t ot "----..'h
.... ” ﬁ.?~
Fascicle [ength e ’___."’ “ ‘-\‘
Eccentric strength o 80 o7 oy
Ke : b
: ’ 2 )
. 1 .
: 60y : ‘l
- ' -
Py P
L ;s
: ! | N
] -0":},‘;...;.;.;'-4--‘- .._"‘ "
p =0.005 to 0.009* _.__.-:_-;;:..--' " | s R
d =1.87t01.94 Qo Lo = = . \ o”
(0.69 - 3.13) ", ~ .-_.,-r"
Knee Extension (2) LT b
-20 -10 0 10 20 30 0 ) 60
Hip Extension (2 Hip Flexion (2)
== == =R Touch down e HR. Touch down == == = LR Take-off s HR Tak e-off

Ripley et al. (2021)
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FACTORES DE RIESGO INTRINSECOS

¥
Lumbo
pelvic
control

¢« Knee
stabilit
y

¢ Leg
stiffness

¢ Muscle
tendon
unit
energy
transfer

Huygaerts et al. (2020)




FACTORES DE RIESGO INTRINSECOS

Ayala et al. (2019)
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FACTORES DE RIESGO INTRINSECOS

Maykut et al. (2013)




