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Hamstring Injury Presentation 
Objectives 

ÅThe content of this presentation 
will include: 
ïThe Running Gait Cycle 
ïSports Rehabilitation  and Strength 

and Conditioning components 
ïACL Reconstructions utilizing 

hamstring autografts 
ïACL bracing on hamstring activity 
ïHamstring injuries 
ïRehabilitation and performance 

enhancement training options for 
hamstring injuries 
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Athletic Performance  

ÅSpeed is conferred predominately by 
an enhanced ability to generate and 
transmit muscular force to the 
ground.έ 

ÅThe fastest athletes spend the 
least amount of time on the 
ground (0.7 ς 0.9 sec seconds at 
sprinting speed  
ïThe main determinant of achieving 

maximum sprint speed was in reducing 
the contact time during the stance 
phase! 

 
 
 

      
  

Weyland J Appl Physiol 2000 

Mann 1998 
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GCT and Horizontal Velocity  
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Ralph Mann 2007 

By the 8th step  GCT 0.1 sec 
and velocity is at 9.4 m/s 
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{ƛǊ LǎŀŀŎ bŜǿǘƻƴΩǎ [ŀǿǎ ƻŦ aƻǘƛƻƴ 

ÅThe third law of motion 
states for every action 
(force) in nature there is an 
equal and opposite 
reaction 
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Athletic Performance After ACL and 
Hamstring Injury 

ÅThe athlete needs to 
reacquire their previous 
level of physical ability to 
react to the ground 
surface area 

ïAcceleration 

ïDeceleration 

ïChange of Direction (COD) 
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The Hierarchy of Athletic Development 

Iŀƭƭ ƻŦ CŀƳŜ {ϧ/ /ƻŀŎƘ !ƭ ±ŜǊƳŜƛƭΩǎ IŜƛǊŀǊŎƘȅ ƻŦ !ǘƘƭŜǘƛŎ 5ŜǾŜƭƻǇƳŜƴǘ 

±ŜǊƳŜƛƭΩǎ IƛŜǊŀǊŎƘȅ ƻŦ !ǘƘƭŜǘƛŎ 5ŜǾŜƭƻǇƳŜƴǘ 

Panariello et al  Oper Tech Sports Med 2016 
9ŀŎƘ ǇƘȅǎƛŎŀƭ ǉǳŀƭƛǘȅ ƛǎ ŘŜǇŜƴŘŜƴǘ ǳǇƻƴ ƛǘΩǎ ǇǊŜŘŜŎŜǎǎƻǊ 

Evaluation/Testing 

Mobility/Movement 

Muscle Re-education/Work Capacity 

Strength 

Explosive Strength 

Elastic/Reactive Strength 

Speed 

Rehabilitation Modified 
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The Running Gait Cycle 
ÅStance Phase ς 40% of the cycle 
ÅSwing Phase ς 30% of the cycle 
ÅFloat Phase ς 30 % of the cycle 
ÅThe majority of the Running cycle is spent with the leg off 

the ground, therefore we must take advantage of the limited 
time spent on the ground 
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The Running Gait Cycle: Stance Phase 

ÅMost important phase of the running cycle 

ïFoot and leg bear weight 

ïApplication of force into the ground surface area 

ÅTraditionally divided into 3 phases 

ïInitial Contact 

ïMidstance 

ïPropulsion 
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The Running Stance Phase 
Å Initial Contact 
ïWhen initial contact is made with the ground (heel) and ends when 

the forefoot makes contact to begin midstance 

ÅMidstance 
ïFoot and leg provide a stable support for the body weight to pass over. 

The opposite extremity is in swing phase 

ÅPropulsion 
ïBegins as the heel lifts off the ground to toe off. Ground reaction 

forces are applied to the ground surface area. 
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Strength Qualities and the Ground 
Contact Times During Sprinting  
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Anterior Cruciate Ligament (ACL) Injuries 

ÅApproximately 200,000 ACL Reconstructions  are 
performed annually 
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ACL Graft: The Hamstrings 

ST - ACL Graft BF - 83% of all Running Injuries 
Schuermans et al Br J Sports Med 2014 

SM Hamstring Group 
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ACL Graft: The Hamstrings 

ACL Graft ACLR Percentage ACLR Revision (Re-tear) Rate 

Hamstrings 5,707  (40.7%) 3.5% (200) 

Bone-Tendon-Bone 4557  (32.5%) 2.5% (113) 

Allograft 3,751  (26.8%) 3.7% (139) 

American Orthopedic Society for Sports Medicine 

14,105 ACL Reconstructions (ACLR) 
Kaiser Permanente Baldwin, California 
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ACL Graft: The Hamstrings  
Å ACL Grafts 
ïCentral third patella tendon 
ïHamstrings 

ÅSemitendinosus tendon 
ÅGracilis tendon 

ïQuadriceps tendon 
ïAllograft 

Å Hamstrings atrophy and weaken due to: 
Å  The trauma of the initial injury and 

subsequent ACL surgery 
Å  The initial period of reduced post-op 

activity 
Å Limited exercise performance 
Å Limited high intensity exercise 

performance 
ïHeavy weights 
ïSprinting 

 

Hamstrings 

Semitendinosus 

Semimembranosis 

Biceps Femoris 
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Hamstring Injury: ACL Reconstruction 

ÅHamstring graft 
ïSemimembranosus 
ïGracilis 

ÅDecreased hamstring 
strength due to: 
ïHarvest of the 

hamstring graft 
ïPost-op inactivity 
ÅLow exercise intensity 
ÅLack of high intensity 

exercise i.e. sprinting 

Semitendinosus and Gracilis ACL Graft 
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Hamstring Graft: ACL Bracing 

ÅFairly rigid cylindrical 
brace 

ÅApplied over muscle 
and fatty tissue 

ÅNo control of hip 
motion 

ÅAllows 8 ς 9 degrees 
of valgus/varus 

ÅAllows 5 ς 6 degrees 
of internal rotation 
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ACL Bracing 

ÅNeural Effect 

ïTorn ACL results in lost afferent 
and efferent (proprioception) 
sensors 

ÅBracing 

ïProvides extra-articular tactile 
sense 

ï9ǎǘŀōƭƛǎƘŜǎ ǇŀǊŀƭƭŜƭ άŎƻƴǘǊƻƭ 
ŎƛǊŎǳƛǘǎέ ŦƻǊ ǘŀŎǘƛƭŜ ǎŜƴǎŜ 
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ACL Bracing: Knee Sleeve 

ÅNeural Effect 
ïTorn ACL results in lost afferent 

and efferent (proprioception) 
sensors 

ÅKnee Sleeve 
ïEasier and cheaper 

ïProvides extra-articular tactile 
sense 

ï9ǎǘŀōƭƛǎƘŜǎ ǇŀǊŀƭƭŜƭ άŎƻƴǘǊƻƭ 
ŎƛǊŎǳƛǘǎέ ŦƻǊ ǘŀŎǘƛƭŜ ǎŜƴǎŜ 
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