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Hamstring Injury Presentation

Objectives

A The content of this presentation
will include

I The Running Gait Cycle
I Sports Rehabilitation and Strengt

and Conditioning components 'ETME[*
I ACL Reconstructions utilizing )
hamstringautografts .

I ACL bracing on hamstring activity
I Hamstring injuries
I Rehabilitation and performance

enhancement training options for
hamstring injuries
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Athletic Performance

A Speed is conferred predominately b
an enhanced ability to generate a
transmit muscular force to the

groun déWeyIand 3 Appl Physiol 2000

A The fastest athletes spend the
least amount of time on the -
ground (0.7¢ 0.9 sec seconds A
sprinting speed .

I The main determinant of achieving
maximum sprint speed was in reduci

the contact time during the stance
phase!

Mann 1998
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A The third law of motion
states for every action
(force) in nature there is an
equal and opposite
reaction

Sir Isaac Newton
(1642-1727)
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Athletic Performance After ACL and
Hamstring Injury

A The athlete needs to (-
reacquire their previous '
level of physical ability to
react to the ground
surface area
I Acceleration
| Deceleration
I Change of Direction (COD

E: %und reaction force

Driving action
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The Hierarchy of Athletic Development
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The Running Gait Cycle

A Stance Phase40% of the cycle
A Swing Phase 30% of the cycle
A Float Phase 30 % of the cycle

A The 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

RUNNING

| STANCE (40 %)

FLOAT ', :  ROAT
i (15%) | SWING (30%) [ (15%) !
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The Running Gait Cycle: Stance Phas

A Most important phase of the running cycle
I Foot and leg bear weight
I Application of force into the ground surface area

A Traditionally d|V|ded mto 3 phases
i Initial Contact e
I Midstance
I Propulsion
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The Running Stance Phase

A Initial Contact

I When initial contact is made with the ground (heel) and ends when
the forefoot makes contact to begin midstance

A Midstance

I Foot and leg provide a stable support for the body weight to pass over
The opposite extremity is in swing phase

A Propulsion

I Begins as the heel lifts off the ground to toe off. Ground reaction
forces are applied to the ground surface area.

Touch Ivlid Tae
down atatice off

Aerial C ontact Aerial
Phase Fhase Fhase
| ~1l s ~dll g ~10ms

-
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Strength Qualities and the Ground
Contact Times During Sprinting

Ground contact times —
100-75ms 100-120ms | >

losive muscular
ness and elasticity

Contact time & the different strength qualities of
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Anterior Cruciate Ligament (ACL) Injurie

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

Turberosity of
ischium
(long head)

Turberosity of

Turberosity of
ischium

ischium

Biceps femoris

Semimembranosus
(long head)

Semitendinosus

Biceps femoris
(short head)

Medial condyle
of tibia

Lateral condyle
of tibia and
fibula head

Hamstring Group ST-ACL Gratt SM BF- 83% of all Running Injuries
Schuermans et al Br J Sports Med 2014
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ACL Graft: The Hamstrings

14,105 ACL Reconstructions (ACLR)
Kaiser Permanente Baldwin, California

ACL Graft ACLR Percentagé ACLR Revision (Rear) Rate

Hamstrings 5,707 (40.7%) 3.5%(200)
BoneTendonBone 4557 (32.5%) 2.5% (113)
Allograft 3,751 (26.8%) 3.7% (139)

American Orthopedic Society for Sports Medicine

diEsSSIm

American Orthopaedic Society
for Sports Medicine
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ACL Graft: The Hamstrings

A ACL Grafts
I Central third patella tendon
I Hamstrings
A Semitendinosus tendon
A Gracilis tendon

I Quadriceps tendon Hamstrings
I Allograft

A Hamstrings atrophy and weaken dtege

A The trauma of the initial injury and S TelOSLE
subsequent ACL surgery

A Theinitial period of reducegbostop BT [FEmSiTEs

activity \\«
A Limited exercise performance _,

A Limited high intensity exercise

performance
I Heavy weights ‘)
| Sprinting PROFESSIONAL
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Hamstring Injury: ACL Reconstruction

A Hamstring graft
I Semimembranosus
I Gracllis

A Decreased hamstring
strength due to:

I Harvest of the
hamstring graft

I Postop inactivity

A Low exercise mtenSIty »»;»fééitendinosus and Gracilis ACL Graft
A Lack of high intensity

exercise |I.e. sprlntlng

‘BROFESSIONA L

PHYSICAL THERAPY


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwje4NqNiNvSAhWBUyYKHZPMBncQjRwIBw&url=http://www.prweb.com/releases/2015/07/prweb12869462.htm&psig=AFQjCNHA1cfZLhNPVKkOJgQEb_ofaD7pkw&ust=1489755027975717
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiLxYWI8ZvZAhUhnuAKHXuUB0kQjRwIBw&url=http://dubaisportsmedicine.com/preparation-hamstring-graft-inside-acl-reconstruction/&psig=AOvVaw2AjXxxT-n8Ml6npnllkZ-r&ust=1518370499103834

Hamstring Graft: ACL Bracing

A Fairly rigid cylindric
brace

A Applied over muscle
and fatty tissue

A No control of hip
motion

A Allows 8¢ 9 degrees
of valgus/varus

A Allows 5¢ 6 degreesk
of internal rotation
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ACL Bracing

A Neural Effect

i Torn ACL results in lost afferer §
and efferent (proprioception)

Sensors
A Bracing
I Provides extraarticular tactile
sense
i9adlotAraksa LI
OANDdzA G a€ T2 NJ
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ACL Bracing: Knee Sleeve

I
A Neural Effect

I Torn ACL results in lost afferent
and efferent (proprioception)
Sensors

A Knee Sleeve
| Easler and cheaper
I Provides extraarticular tactile

sense
'9aulofAaKSa LI NYffSt acC
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