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LESIÓN DE LA MUSCULATURA 

ISQUIOSURAL 

Uno de los jugadores del primer equipo ha sufrido una lesión de la 

musculatura de la parte posterior del muslo (isquiosurales). El equipo 

médico te encarga a ti la readaptación del deportista. 





Eirale et al. (2013) 



Ekstrand et al. (2016) 
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Aceleraciones máximas (normalmente 
lineales) hasta alcanzar velocidades 

de carrera superiores al 70-80%. 

Sprint-type injury  

Askling et al. (2013)  

Long head of biceps femoris 
(proximal region 

[musculotendinous junction])  
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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). 

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). 

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). 

Orchar (2012); Sun et al. (2015) 
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Huygaerts et al. (2020) 
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 Aceleraciones máximas (normalmente lineales) hasta alcanzar velocidades de 

carrera superiores al 70%. 

 Las fases de la carrera “EARLY STANCE” y “LATE SWING” son las que más estrés 

imponen a la musculatura isquiosural. 

 Los extensores de cadera (glúteo) podrían ser “ayudantes” de los isquiosurales 

para realizar el movimiento de oposición de la pierna durante la fase “early 

stance”. 

 La musculatura isquiosural actúa como extensor de cadera bajo contracción 

concéntrica (cadena cinética cerrada) y como flexor de rodilla bajo contracción 

excéntrica (cadena cinética abierta). Igualmente, existe un cierto momento de 

contracción isométrica (cadena cinética abierta y cerrada). 

 La PELVIS y el control de la misma juega un papel relevante en la cinemática de 

la carrera a máxima velocidad, sobre todo el la fase “SWING”. 

 Los flexores plantares son muy importantes para la amplitud de la zancada y la 

fuerza de reacción contra el suelo. 





+ 

NO MODIFICABLES 

Factores anatómicos 
(patrones de inervación 

[bíceps femoral] y 
porcentaje de fibras 

rápidas [semitendinoso]) 

Edad 

Lesiones previas* 

Sexo 

SI MODIFICABLES 

Arquitectura muscular 
(longitud de los 

fascículos del bíceps 
femoral) 

Fuerza 

Flexibilidad* 

Fatiga muscular 

Control motor 

Exposición carrera alta 
velocidad (sprint) 
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FUERZA 

Concéntrica 

Isométrica 

Excéntrica 
Asimetría 
bilateral 

Asimetría 
recíproca 

Pizzari et al. (2020)  

Nivel de evidencia 
fuerte, NO ↑ riesgo 

de lesión  

Nivel de evidencia 
limitado, SI ↑ 

riesgo de lesión  

Nivel de evidencia 
moderado, SI ↑ 
riesgo de lesión  

Nivel de evidencia 
moderado, NO ↑ 
riesgo de lesión  

Nivel de 
evidencia 

moderado, NO ↑ 
riesgo de lesión  
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Knee extension 

Knee flexion 

Hip adduction 

Hip extension 

Isometric Strength 
(ISOM-SPORT) 

Ayala et al. (2018) 
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Green et al. (2020) 

La PELVIS y el control de la 

misma juega un papel 

relevante en la cinemática de 

la carrera a máxima velocidad, 

sobre todo el la fase “SWING” 
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Figure 5-6 Hip and Knee angle-angle plot highlighting the mean kinematic differences between high and low risk groups 
across the entire gait cycle. 

The present study demonstrates novel information regarding the effect of eccentric 
hamstring strength and relative BFLH FL on running gait. Specifically, participants who were 
identified as high risk (weaker and shorter FL), were found to potentially be compensating 
their temporal gait characteristics. The observed results demonstrate that the high-risk group 
move through a greater hip extension, while the low-risk group consistently TO later as a 
percent of their gait cycle. A possible explanation could lie in the fact that a muscle’s working 
range is reduced due to a decreased BFLH FL, therefore higher risk individuals could be 
compensating by having to apply force across a larger ROM more rapidly. The consistent 
differences within the running gait with hip extension, could indicate possible limits with 
pelvic coordination, specifically the potential for anterior pelvic tilt to increase the larger 
range of hip extension. Similarly, Small, et al. (2009) identified that under fatigued conditions, 
when the risk of HSI is greater and it would be expected there would be reduced strength, 
soccer players demonstrated a significantly greater hip extension and knee flexion angles 
during the early swing phases of sprinting, resulting in anterior pelvic tilt. Pelvic coordination 
has been highlighted as a possible risk factor for HSI incidence (Schuermans, Tiggelen, et al., 
2017), specific kinematic changes in pelvic co-ordination could be influencing forces 
experienced by the hamstrings leading to injury. Recently, Alt, et al. (2020) highlighted that 
concentric hip mechanics are significantly related with the mechanics at the knee, although 
the authors only observed the terminal swing phase of sprinting (the most high risk phase of 
running), nevertheless it highlights that the changes observed within the present study during 
the early phases could be influencing the later phases of the swing phase at the knee and hip. 
 

Ripley et al. (2021) 

Fascicle length 

Eccentric strength 
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FATIGUE 

⇣ 
Lumbo 
pelvic 
control 

⇣ Muscle 
tendon 

unit 
energy 
transfer 

⇣ Leg 
stiffness 

⇣ Knee 
stabilit

y 

Huygaerts et al. (2020) 
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Ayala et al. (2019) 



+ 
 

Maykut et al. (2015)  


