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Sports Injuries and ConditionsSports Injuries and Conditions
•• Commonly encountered sports injuries and conditions include:Commonly encountered sports injuries and conditions include:
•• FracturesFractures
•• ConcussionConcussion
•• BleedingBleeding
•• Joint injuriesJoint injuries
•• Soft tissue injuriesSoft tissue injuries

–– Muscle injuriesMuscle injuries
–– Tendon and ligament injuriesTendon and ligament injuries

•• Skin damageSkin damage
•• DehydrationDehydration
•• Hyperthermia (heat stroke) and hypothermiaHyperthermia (heat stroke) and hypothermia
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What is Injury?What is Injury?
•• Injury = cellular damage,Injury = cellular damage,

•• Local network of blood vessels is damaged,Local network of blood vessels is damaged,

•• Damaged vessels bleed,Damaged vessels bleed,

•• Lack of oxygenated blood = cell death,Lack of oxygenated blood = cell death,

•• Injured soft tissues consist of dead cells, Injured soft tissues consist of dead cells, 
extracellular substance and blood.extracellular substance and blood.

Evans 1994, Association of Chartered Physiotherapists in Sports Medicine (ACPSM) 1999
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Injury ClassificationInjury Classification

•• ACUTEACUTE: : rapid onset, traumatic event with a rapid onset, traumatic event with a 
clearly identifiable cause.clearly identifiable cause.

•• SUBSUB--ACUTEACUTE:: period between acute and period between acute and 
chronic, usually 4chronic, usually 4--6 weeks post6 weeks post--injury.injury.

•• CHRONICCHRONIC:: slow insidious onset,                     slow insidious onset,                     
gradual development of structural damage. gradual development of structural damage. 

Clark, 2004
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InflammationInflammation
•• HeatHeat: : 

–– Increased blood flow to the injured area causes an increase in Increased blood flow to the injured area causes an increase in 
temperature;temperature;

•• RednessRedness: : 
–– With increased perfusion comes a red/pink hue to the skin;With increased perfusion comes a red/pink hue to the skin;

•• PainPain: : 
–– Caused by chemicals released by dying cells acting on nerve endiCaused by chemicals released by dying cells acting on nerve endings;ngs;

•• SwellingSwelling: : 
–– Increases in blood flow and extracellular fluid Increases in blood flow and extracellular fluid -- inflammatory exudate.inflammatory exudate.

Evans 1994, ACPSM 1999
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Repair and RegenerationRepair and Regeneration
•• Healed tissue never returns to preHealed tissue never returns to pre--injury stateinjury state

•• Fibrous connective tissues will be replaced but will Fibrous connective tissues will be replaced but will 
not have the same structural properties;not have the same structural properties;

•• Damaged muscles heal by scar tissue;Damaged muscles heal by scar tissue;

•• Joint capsules thicken when healing due to the high Joint capsules thicken when healing due to the high 
levels of fibrin in the exudate;levels of fibrin in the exudate;

•• Generally soft tissues heal by fibrous repair.Generally soft tissues heal by fibrous repair.
Clark 2004Clark 2004



January 2008
Paul Davidson BSc (Hons), MCSP, 

Registered with the HPC 7

HealingHealing

•• You cannot accelerate You cannot accelerate 
the healing process.the healing process.

•• We can provide We can provide 
optimum conditions optimum conditions 
for healing to occur;for healing to occur;

•• Reduce limiting Reduce limiting 
factors.factors.

•• Limiting factorsLimiting factors
–– OedemaOedema
–– HaemorrhageHaemorrhage
–– Poor vascular supplyPoor vascular supply
–– Separation of tissuesSeparation of tissues
–– Muscle spasmMuscle spasm
–– Muscle atrophyMuscle atrophy
–– InfectionInfection
–– Health, age, nutritionHealth, age, nutrition

Clark 2004Clark 2004
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ClassificationClassification of sporting injuriesof sporting injuries

Overuse InjuriesOveruse InjuriesAcute InjuriesAcute InjuriesSiteSite

InflammationInflammationSprain/tear Sprain/tear 
(grades I(grades I--III)III)

LigamentLigament

SynovitisSynovitis
OsteoarthritisOsteoarthritis

DislocationDislocation
SubluxationSubluxation

JointJoint

ChrondropathyChrondropathy
(e.g. softening, fibrillation, (e.g. softening, fibrillation, 
fissuring, fissuring, 
chrondromalacia)chrondromalacia)

Osteochondral/Osteochondral/
chrondral #chrondral #’’s, s, 
Minor osteochrondral Minor osteochrondral 
injuryinjury

Articular InjuryArticular Injury

Stress #, Stress #, ““bone strainbone strain””, , 
““stress reactionstress reaction””, osteitis, , osteitis, 
Periostitis, apophysitisPeriostitis, apophysitis

#, periosteal contusion#, periosteal contusionBoneBone

Brukner & Khan, 2001
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Blister, callusBlister, callusLaceration, abrasion, Laceration, abrasion, 
puncture woundpuncture wound

SkinSkin

Entrapment, adverse Entrapment, adverse 
neural tensionneural tension

Neuropraxia, minor nerve Neuropraxia, minor nerve 
injury/irritationinjury/irritation

NerveNerve

BursitisBursitisTraumatic bursitisTraumatic bursitisBursaBursa

Tendinopathy (includes Tendinopathy (includes 
paratenonitis, paratenonitis, 
tenosynovitis, tedinosis, tenosynovitis, tedinosis, 
tendinitistendinitis

Tear (complete/partial)Tear (complete/partial)TendonTendon

Chronic compartment Chronic compartment 
syndrome, DOMS, Focal syndrome, DOMS, Focal 
tissue thickening/fibrosistissue thickening/fibrosis

Strain/tear (grades IStrain/tear (grades I--III), III), 
contusion, cramp, acute contusion, cramp, acute 
compartment syndromecompartment syndrome

MuscleMuscle

Overuse injuriesOveruse injuriesAcute InjuriesAcute InjuriesSiteSite

Brukner & Khan, 2001
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Conditions masquerading as Sports InjuriesConditions masquerading as Sports Injuries

Granulomatous diseasesGranulomatous diseases
TuberculosisTuberculosis
SarcoidosisSarcoidosis

Disorders of muscleDisorders of muscle
DermatomyositisDermatomyositis
PolymyositisPolymyositis
Muscular dystrophyMuscular dystrophy

GeneticGenetic
MarfanMarfan’’s syndromes syndrome
HaemochromatosisHaemochromatosis

RheumatologicalRheumatological
Inflammatory monoarthritisInflammatory monoarthritis
Inflammatory polyarthritisInflammatory polyarthritis
Inflammatory LBP (e.g. sacroilitis)Inflammatory LBP (e.g. sacroilitis)
Enthesopathies (e.g. psoriatic, reactive arthritis etc.)Enthesopathies (e.g. psoriatic, reactive arthritis etc.)

VascularVascular
Venous thrombosis (e.g. deep vein Venous thrombosis (e.g. deep vein 
thrombosis (DVT), axillary vein thrombosis)thrombosis (DVT), axillary vein thrombosis)
Artery entrapment (e.g. popliteal artery Artery entrapment (e.g. popliteal artery 
entrapment)entrapment)
Peripheral vascular disease (PVD)Peripheral vascular disease (PVD)

Bone and soft tissue traumaBone and soft tissue trauma
OsteosarcomaOsteosarcoma
Synovial sarcomaSynovial sarcoma
Synovial chrondromatosisSynovial chrondromatosis
Pigmented villonodular synovitisPigmented villonodular synovitis
RhabdomyosarcomaRhabdomyosarcoma
Osteoid osteomaOsteoid osteoma
Ganglion cystGanglion cyst

Brukner & Khan, 2001
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Conditions masquerading as Sports InjuriesConditions masquerading as Sports Injuries

Regional pain syndromesRegional pain syndromes
Complex regional pain syndrome/reflex Complex regional pain syndrome/reflex 
sympathetic dystrophysympathetic dystrophy
Fibromyalgia/myofascial pain syndromeFibromyalgia/myofascial pain syndrome

InfectionInfection
OsteomyelitisOsteomyelitis
Septic arthritisSeptic arthritis
ShinglesShingles

EndocrineEndocrine
DysthyroidismDysthyroidism
HypercalcaemiaHypercalcaemia
HypocalcaemiaHypocalcaemia
HyperparathyroidismHyperparathyroidism
DiabetesDiabetes
CushingCushing’’s syndromes syndrome
AcromegalyAcromegaly

Brukner & Khan, 2001
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““Occasional exercise is sometimes fatal, often injurious, Occasional exercise is sometimes fatal, often injurious, 
and almost alwaysand almost always painfulpainful””

Williams JPR 1974 Wales and British Lions fullbackWilliams JPR 1974 Wales and British Lions fullback
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ConcussionConcussion

•• Best described as the shaking of the brain leading to a brief loBest described as the shaking of the brain leading to a brief loss ss 
of consciousnessof consciousness
–– Direct force such as a blow to the headDirect force such as a blow to the head
–– Indirect force as with whiplash in a car accidentIndirect force as with whiplash in a car accident

•• RecognitionRecognition
–– Brief loss of consciousness, possibly delayedBrief loss of consciousness, possibly delayed
–– Dizziness & mild headacheDizziness & mild headache
–– NauseaNausea
–– Loss of memoryLoss of memory
–– Disturbed visionDisturbed vision
–– Pale, cold, clammy skinPale, cold, clammy skin

•• Seek medical assistanceSeek medical assistance
•• Do not allow the casualty to drive or play sport until seen by aDo not allow the casualty to drive or play sport until seen by a

doctordoctor
Sevett 2006Sevett 2006
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BleedingBleeding

•• Open and closed woundsOpen and closed wounds
–– IncisedIncised; a cut from a sharp edge; a cut from a sharp edge
–– LacerationLaceration; rough tear or crush to the skin; rough tear or crush to the skin
–– AbrasionAbrasion; graze or superficial wound from a rough surface; graze or superficial wound from a rough surface
–– ContusionContusion; bruise or internal bleeding; bruise or internal bleeding
–– PuncturePuncture; an object entering the body; an object entering the body
–– Velocity injuryVelocity injury; a puncture wound at velocity will cause ; a puncture wound at velocity will cause 

extensive damage, there may be an entry and exit woundextensive damage, there may be an entry and exit wound

Sevett 2006Sevett 2006
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Types of bleedingTypes of bleeding

•• ArterialArterial::
–– Bright red; pumping ,will lead to shock, unconsciousness and deaBright red; pumping ,will lead to shock, unconsciousness and death th 

within minuteswithin minutes
•• VenousVenous::

–– Dark red; gushing or pooling at the site of the wound, depends oDark red; gushing or pooling at the site of the wound, depends on size of n size of 
the veinthe vein

•• CapillaryCapillary::
–– Oozing at the site as with an abrasion or perhaps internally froOozing at the site as with an abrasion or perhaps internally from a m a 

contusion to muscle or internal organcontusion to muscle or internal organ
•• When a blood vessel is torn or severed, blood loss and shock wilWhen a blood vessel is torn or severed, blood loss and shock will l 

cause the blood pressure to fall and the injured vessel will cause the blood pressure to fall and the injured vessel will 
contractcontract

•• At all times prevent cross infectionAt all times prevent cross infection
Sevett 2006Sevett 2006
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Fracture Fracture 

•• FractureFracture: a break or rupture in a bone: a break or rupture in a bone

•• A deformity that can be seen or feltA deformity that can be seen or felt

•• Pain on stressing the limb Pain on stressing the limb 

•• Abnormal movement in a limb due to movement at Abnormal movement in a limb due to movement at 
fracture sitefracture site

•• Crepitus or grating between bone endsCrepitus or grating between bone ends

•• Impaired functionImpaired function

•• Swelling and tenderness at the fracture siteSwelling and tenderness at the fracture site
McRae 1994McRae 1994
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Deformity and Abnormal movementDeformity and Abnormal movement
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Impaired functionImpaired function
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Causes of fracturesCauses of fractures
•• Direct traumaDirect trauma

–– external forces which exceed the strength of the bone.external forces which exceed the strength of the bone.

–– direct violence e.g. RTA, a blowdirect violence e.g. RTA, a blow

•• Indirect traumaIndirect trauma

–– twisting or rotational forces being applied to the bonetwisting or rotational forces being applied to the bone

–– e.g. football studs planted, rotation force applied to the limb e.g. football studs planted, rotation force applied to the limb resulting in resulting in 
spiral # of the tibiaspiral # of the tibia

•• There is always some element of soft tissue damage There is always some element of soft tissue damage 
with a fracturewith a fracture
–– MuscleMuscle
–– LigamentsLigaments
–– Neurovascular structuresNeurovascular structures

McRae 1994
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Causes of fracturesCauses of fractures
•• Pathological fracturePathological fracture (A)(A)

–– bone is already weakened or diseasedbone is already weakened or diseased

–– fracture because bone  internal structure is weakenedfracture because bone  internal structure is weakened

•• Stress fractureStress fracture

–– Caused by repeated excessive loading of a bone cumulated forces Caused by repeated excessive loading of a bone cumulated forces result in fractureresult in fracture

•• Avulsion fractureAvulsion fracture (B)(B)
–– Sudden muscle pull Sudden muscle pull ““pulls offpulls off”” a small piece of bone, e.g. Peroneus Brevis muscle at a small piece of bone, e.g. Peroneus Brevis muscle at 

the base of 5th metatarsalthe base of 5th metatarsal

–– High forces across a joint, High forces across a joint, 

•• ligament is pulled from its insertion with a piece of bone.ligament is pulled from its insertion with a piece of bone.

–– Avulsion fractures may be associated with subluxation or dislocaAvulsion fractures may be associated with subluxation or dislocation of the joint tion of the joint 

McRae 1994McRae 1994
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Classification of FracturesClassification of Fractures

•• Skin damageSkin damage

–– OpenOpen fracturefracture ((compoundcompound fracture dated term)fracture dated term)

•• skin brokenskin broken

•• external  sourceexternal  source

•• internal source (compound from within)internal source (compound from within)

–– Closed fractureClosed fracture (simple fracture)(simple fracture)
McRae 1994McRae 1994
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Closed #Closed #

Open #Open #

McRae 1994
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Fracture Treatment and Fracture Treatment and 
ManagementManagement

•• Restore the patient to Restore the patient to 
optimal functional stateoptimal functional state

•• Prevent fracture and Prevent fracture and 
softsoft--tissue complicationstissue complications

•• Get the fracture to heal, Get the fracture to heal, 
and in a position which and in a position which 
will produce optimal will produce optimal 
functional recoveryfunctional recovery

•• Rehabilitate the patient Rehabilitate the patient 
as early as possibleas early as possible

•• ReductionReduction of the of the 
fracturefracture

•• ImmobilisationImmobilisation of the of the 
fracture fragmentsfracture fragments

•• RehabilitationRehabilitation of the of the 
soft tissues and jointssoft tissues and joints

McRae 1994; Brukner and Khan 2001; Milanese 2004
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Fracture ManagementFracture Management

•• Priorities of TreatmentPriorities of Treatment
•• Treat life threatening injuries firstTreat life threatening injuries first
•• If fracture only injury If fracture only injury …… treat fracturetreat fracture
•• Primary aimPrimary aim
•• Attain sound bony unionAttain sound bony union
•• Full restoration of functionFull restoration of function

McRae 1994; Sevett 2006McRae 1994; Sevett 2006
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Specific Traumatic EventSpecific Traumatic Event
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Joint InjuriesJoint Injuries
•• High energy impactHigh energy impact
•• Traumatic knee injuries Traumatic knee injuries 
•• Damage to:Damage to:

–– Menisci Menisci 
–– LigamentsLigaments
–– Joint capsuleJoint capsule
–– Bony structuresBony structures

•• Knee Knee ““big threebig three””
–– Anterior cruciate ligament (ACL), medial meniscus, medial Anterior cruciate ligament (ACL), medial meniscus, medial 

collateral ligament (MCLcollateral ligament (MCL))
Pitmann and Frankel 1995; Clark 2003Pitmann and Frankel 1995; Clark 2003
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Joint InjuriesJoint Injuries

•• ShoulderShoulder
•• Subluxation: an incomplete or partial dislocationSubluxation: an incomplete or partial dislocation
•• DislocationDislocation
•• Associated damage to soft tissues in and around Associated damage to soft tissues in and around 

the jointthe joint
–– e.g. Rotator Cuff Teare.g. Rotator Cuff Tear
–– StingerStinger

•• Acromioclavicular Joint (AC joint)Acromioclavicular Joint (AC joint)
Brukner and Khan 2001Brukner and Khan 2001
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What are the Soft Tissues?What are the Soft Tissues?

•• Muscles & TendonsMuscles & Tendons
•• Ligaments and Joint CapsulesLigaments and Joint Capsules
•• CartilageCartilage
•• Nervous TissueNervous Tissue
•• Connective TissueConnective Tissue

–– adipose tissueadipose tissue
–– dense connective tissue (tendons and ligaments)dense connective tissue (tendons and ligaments)
–– elastic connective tissue elastic connective tissue 

Brukner and Khan 2001; Clark 2004; Prentice 2004Brukner and Khan 2001; Clark 2004; Prentice 2004
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Types of soft tissue injuriesTypes of soft tissue injuries
•• TRAUMATICTRAUMATIC::

•• Specific cause is identifiedSpecific cause is identified

•• Cause of injury easily identifiedCause of injury easily identified

•• OVERUSEOVERUSE: : 

•• Develop slowly cannot be attributed to one Develop slowly cannot be attributed to one 
incident incident 

•• Specific injuries associated with a particular sportSpecific injuries associated with a particular sport
Evans 1994Evans 1994
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Overuse InjuryOveruse Injury
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Overuse InjuriesOveruse Injuries

•• Swimmers 10yr ageSwimmers 10yr age
•• 4 session per week (minimum)4 session per week (minimum)
•• 1 session = 3000m1 session = 3000m
•• 120 lengths per session120 lengths per session
•• estimated elite swimmersestimated elite swimmers
1.2 1.2 -- 2 million swimming strokes per year   2 million swimming strokes per year   

Brukner and Khan 2001Brukner and Khan 2001
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Causes of Soft Tissue InjuriesCauses of Soft Tissue Injuries

•• Intrinsic causes of injuryIntrinsic causes of injury
–– factors within the sports personfactors within the sports person

•• Extrinsic causes of injuryExtrinsic causes of injury
–– factors outside the sports personfactors outside the sports person
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Intrinsic Causes of STIIntrinsic Causes of STI

•• Lack of warmLack of warm--up.up.
•• Inadequate fitness or physical weakness.Inadequate fitness or physical weakness.
•• Anatomical factors.Anatomical factors.
•• Tight muscle groupsTight muscle groups
•• Muscle imbalanceMuscle imbalance
•• Previous injury.Previous injury.

Clark 2004Clark 2004
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Extrinsic Causes of STIExtrinsic Causes of STI

•• Faulty technique.Faulty technique.
•• Inappropriate training: training errors; Inappropriate training: training errors; 

mode; duration; intensitymode; duration; intensity
•• Inappropriate clothing.Inappropriate clothing.
•• Inappropriate footwear.Inappropriate footwear.
•• Lack of protective safety equipment.Lack of protective safety equipment.
•• Inappropriate environment.Inappropriate environment.

Clark 2004Clark 2004
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Some soft tissue injuries are easier to diagnose than 
others
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Types of injuriesTypes of injuries

•• MUSCLEMUSCLE: haematoma, strains, tears, : haematoma, strains, tears, 

•• LIGAMENT: partial tear, complete ruptureLIGAMENT: partial tear, complete rupture

•• TENDONTENDON: tendinitis, tendonosis, tenosynovitis.: tendinitis, tendonosis, tenosynovitis.

•• BURSAEBURSAE: acute, chronic: acute, chronic

•• SKINSKIN: abrasions, blisters, lacerations: abrasions, blisters, lacerations

Brukner and Khan 2001Brukner and Khan 2001
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Intermuscular haematoma.
Damaged fibres and broken 
blood vessels have leaked blood 
into surrounding tissues.

Intramuscular Haematoma

Caused by blow from another player
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Effects of Heat and ColdEffects of Heat and Cold

•• Normal body temperature 36.9Normal body temperature 36.9°°
•• Affected by extremes of heat or cold, Affected by extremes of heat or cold, 

dehydration, head, or spinal injurydehydration, head, or spinal injury
•• Heat is gained by conversion of food into Heat is gained by conversion of food into 

energy, from external heat sources and by energy, from external heat sources and by 
muscle activitymuscle activity

Sevett 2006Sevett 2006
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Effects of Heat and ColdEffects of Heat and Cold

•• Hot conditions cause blood vessels to dilate Hot conditions cause blood vessels to dilate 
(vasodilatation) allowing excess heat to be lost through (vasodilatation) allowing excess heat to be lost through 
sweating and increased the breathing ratesweating and increased the breathing rate

•• Cold conditions cause blood vessels contract Cold conditions cause blood vessels contract 
(vasoconstriction) reducing sweating(vasoconstriction) reducing sweating
–– Blood vessels in the skin shut down, stopping internal or core Blood vessels in the skin shut down, stopping internal or core 

heat escapingheat escaping
–– Prolonged exposure to cold, wet, and windy conditions the Prolonged exposure to cold, wet, and windy conditions the 

core temperature may drop below 35core temperature may drop below 35°°, normal bodily , normal bodily 
functions slow and eventually stop. functions slow and eventually stop. 

–– This isThis is HypothermiaHypothermia Sevett 2006Sevett 2006
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HypothermiaHypothermia

•• RecognitionRecognition
–– Shivering at first but will stop as condition progresses, usuallShivering at first but will stop as condition progresses, usually y 

when body temperature is between 29when body temperature is between 29°° and 34and 34°°
–– Cold, pale, and dry skinCold, pale, and dry skin
–– Slow shallow breathingSlow shallow breathing
–– Slow weak pulseSlow weak pulse
–– Strange irrational behaviourStrange irrational behaviour
–– LethargyLethargy
–– Unconsciousness leading to coma and cardiac arrestUnconsciousness leading to coma and cardiac arrest

Sevett 2006Sevett 2006
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DehydrationDehydration

•• Dehydration or Heat exhaustionDehydration or Heat exhaustion
•• Body temperature exceeds atmospheric temperature, particularly Body temperature exceeds atmospheric temperature, particularly 

in humid conditionsin humid conditions
•• Often takes place with strenuous exerciseOften takes place with strenuous exercise
•• Causes the loss salt and waterCauses the loss salt and water
•• Reduced fluid component of the blood, can lead to shockReduced fluid component of the blood, can lead to shock

–– RecognitionRecognition
–– HeadacheHeadache
–– ConfusionConfusion
–– Sweating with pale clammy skinSweating with pale clammy skin
–– Muscle cramps in the abdomen and limbsMuscle cramps in the abdomen and limbs
–– Rapid weakening pulseRapid weakening pulse
–– Temperature around 39Temperature around 39°°

Sevett 2006Sevett 2006
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HyperthermiaHyperthermia

•• Body temperature exceeds 40Body temperature exceeds 40°°
•• Uncontrolled heat exhaustion, prolonged Uncontrolled heat exhaustion, prolonged 

exposure to high temperatures or as a result of exposure to high temperatures or as a result of 
illness or feverillness or fever

•• This is known as This is known as HeatstrokeHeatstroke

Sevett 2006Sevett 2006
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HeatstrokeHeatstroke

•• RecognitionRecognition
–– HeadacheHeadache
–– Confusion and general discomfortConfusion and general discomfort
–– Hot, flushed, and dry skinHot, flushed, and dry skin
–– Body temperature of Body temperature of 4040°° + (the brain starts to swell)+ (the brain starts to swell)
–– Rapid deteriorationRapid deterioration
–– Full, bounding pulseFull, bounding pulse
–– Slow, noisy breathingSlow, noisy breathing
–– Response levels deteriorate rapidlyResponse levels deteriorate rapidly

•• Serious condition that can deteriorate rapidly so urgent Serious condition that can deteriorate rapidly so urgent 
medical attention is requiredmedical attention is required

Sevett 2006Sevett 2006
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Preventive MeasuresPreventive Measures

•• Healthy balanced dietHealthy balanced diet
•• Adequate hydrationAdequate hydration
•• Basic physical fitnessBasic physical fitness
•• Correct techniqueCorrect technique
•• Obey the rules of the sportObey the rules of the sport
•• Understand the requirements/demands of Understand the requirements/demands of 

your sportyour sport
Peterson and RenstrPeterson and Renströöm, 1986m, 1986
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Preventive MeasuresPreventive Measures

•• Adequate warmAdequate warm--up including stretchingup including stretching
•• Preparation for sport and prevent injuryPreparation for sport and prevent injury

–– At rest the blood flow to the muscles is relatively At rest the blood flow to the muscles is relatively 
low, approximately 15low, approximately 15--2020%%

–– Activity progressively opens the blood vessels, after Activity progressively opens the blood vessels, after 
1515--20minutes this flow increases to around 7020minutes this flow increases to around 70--7575%%

•• Progressive warmProgressive warm--up leads to a marked decrease up leads to a marked decrease 
in risk of injury and an enhanced performance in risk of injury and an enhanced performance 

Peterson and RenstrPeterson and Renströöm, 1986  m, 1986  
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Preventive MeasuresPreventive Measures

•• CoolCool--downdown
–– e.g. gentle jogginge.g. gentle jogging
–– Stretching Stretching 

•• Protective equipmentProtective equipment
•• Appropriate clothingAppropriate clothing
•• Appropriate and functional equipment required Appropriate and functional equipment required 

for the sportfor the sport
Peterson and RenstrPeterson and Renströöm, 1986m, 1986
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Preventive MeasuresPreventive Measures

•• Correct trainingCorrect training
•• Effects on the musculoskeletal systemEffects on the musculoskeletal system

–– SkeletonSkeleton
–– CartilageCartilage
–– Connective tissueConnective tissue
–– MusclesMuscles

•• IsometricIsometric
•• ConcentricConcentric

•• Mobility and flexibilityMobility and flexibility
Pollock et al 1998; Milanese 2004; Prentice 200Pollock et al 1998; Milanese 2004; Prentice 20044
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Effects on the Musculoskeletal Effects on the Musculoskeletal 
SystemSystem

•• WolffWolff’’s laws law states the bone remodels according to the forces imposed upon istates the bone remodels according to the forces imposed upon it. t. 
Increasing the force transmitted through bone causes increased dIncreasing the force transmitted through bone causes increased density and strength. ensity and strength. 
Site specific e.g. Neck of Femur Site specific e.g. Neck of Femur –– controlled force must be imposed on that bone or controlled force must be imposed on that bone or 
the muscles that cross it.the muscles that cross it.

•• DavisDavis’’ law.law. Inert tissue (e.g. ligament) remodels along the lines of mechaniInert tissue (e.g. ligament) remodels along the lines of mechanical stress cal stress 
placed upon it placed upon it –– better quality and tensile strength due to appropriate orientatbetter quality and tensile strength due to appropriate orientation and ion and 
organisation of collagen fibres.organisation of collagen fibres.

•• Sensorimotor controlSensorimotor control. . ““The control of both movement and postureThe control of both movement and posture””. Joint stability . Joint stability 
refers to the ability of a joint to maintain alignment and resisrefers to the ability of a joint to maintain alignment and resist displacement, t displacement, 
sensorimotor control of joint stability refers to the cosensorimotor control of joint stability refers to the co--ordination of different muscle ordination of different muscle 
groups to control movement and posture.groups to control movement and posture.

•• Specificity of muscle training.Specificity of muscle training. Muscle performance is highly specific to the type of Muscle performance is highly specific to the type of 
training performed. Research demonstrates that the effects of extraining performed. Research demonstrates that the effects of exercise are mode ercise are mode 
specific specific –– Open Kinetic Chain v Closed Kinetic Chain, muscle groups, ROM, Open Kinetic Chain v Closed Kinetic Chain, muscle groups, ROM, muscle muscle 
action, intensity, and velocityaction, intensity, and velocity

Prentice, 2004
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Preventive MeasuresPreventive Measures

•• CoCo--ordination and proprioceptionordination and proprioception
•• Sports specific trainingSports specific training
•• Weight trainingWeight training

–– Drawn up individually with regard to the subjects Drawn up individually with regard to the subjects 
age, sex, build, physical fitness, and sportage, sex, build, physical fitness, and sport

–– Great caution is advised when strength training Great caution is advised when strength training 
programmes are prepared for the growing young programmes are prepared for the growing young 
personperson

Pollock et al 1998; Ashe and Khan 2004Pollock et al 1998; Ashe and Khan 2004



January 2008
Paul Davidson BSc (Hons), MCSP, 

Registered with the HPC 60

ReferencesReferences

•• Ashe M, Khan K 2004 Exercise Prescription. Journal of the AmericAshe M, Khan K 2004 Exercise Prescription. Journal of the American an 
Academy of Orthopaedic Surgeons 12; 21Academy of Orthopaedic Surgeons 12; 21--2727

•• Association of Chartered Physiotherapists in Sports Medicine 199Association of Chartered Physiotherapists in Sports Medicine 1999 Clinical 9 Clinical 
guidelines for the management of soft tissue injury with protectguidelines for the management of soft tissue injury with protection, rest, ice, ion, rest, ice, 
compression, and elevation (PRICE). Chartered Society of Physiotcompression, and elevation (PRICE). Chartered Society of Physiotherapy, herapy, 
London.London.

•• Brukner P, Khan K 2001 Clinical Sports Medicine. Revised Second Brukner P, Khan K 2001 Clinical Sports Medicine. Revised Second Edition. Edition. 
McGrawMcGraw--Hill Australia Pty Sydney, pp 229Hill Australia Pty Sydney, pp 229--233233

•• Clark N 2003 Functional rehabilitation of the lower limb. SportEClark N 2003 Functional rehabilitation of the lower limb. SportEX Medicine X Medicine 
18; 1618; 16--21.21.

•• Clark N 2004 Principles of injury rehabilitation. SportEX MediciClark N 2004 Principles of injury rehabilitation. SportEX Medicine 19; 6ne 19; 6--10.10.



January 2008
Paul Davidson BSc (Hons), MCSP, 

Registered with the HPC 61

ReferencesReferences
•• Evans P 1994 The healing process at cellular level: a review. PhEvans P 1994 The healing process at cellular level: a review. Physiotherapy 6; ysiotherapy 6; 

256256--259.259.

•• Milanese S 2004 An approach to screening the recovering athlete.Milanese S 2004 An approach to screening the recovering athlete. SportEX SportEX 
Medicine 19; 17Medicine 19; 17--21.21.

•• McRae R 1994 Practical Fracture Treatment. Third Edition. ChurchMcRae R 1994 Practical Fracture Treatment. Third Edition. Churchill ill 
Livingstone. Edinburgh, pp 25Livingstone. Edinburgh, pp 25--44, 62, 7544, 62, 75--9595

•• Petersen L, RenstrPetersen L, Renströöm P 1986 Sports Injuries. Their prevention and treatment. m P 1986 Sports Injuries. Their prevention and treatment. 
Martin Dunitz Ltd, London, p 10Martin Dunitz Ltd, London, p 10--12. 12. 

•• Pittman M, Frankel V, 1995 Biomechanics of the knee in athleticsPittman M, Frankel V, 1995 Biomechanics of the knee in athletics. In: The . In: The 
lower extremity and spine in sports medicine, Jackson D (ed). Ralower extremity and spine in sports medicine, Jackson D (ed). Raven Press, ven Press, 
New York.New York.



January 2008
Paul Davidson BSc (Hons), MCSP, 

Registered with the HPC 62

ReferencesReferences

•• Pollock M, Gaesser G, Butcher J, DesprPollock M, Gaesser G, Butcher J, Despréés Js J--P, Dishman R, P, Dishman R, 
Franklin B, Garber C 1998. The recommended quantity and Franklin B, Garber C 1998. The recommended quantity and 
quality of exercise for developing and maintaining quality of exercise for developing and maintaining 
cardiorespiratory and muscular fitness, and flexibility in healtcardiorespiratory and muscular fitness, and flexibility in healthy hy 
adults. Medicine and Science in Sport and Exercise 30; 6adults. Medicine and Science in Sport and Exercise 30; 6

•• Prentice WE, 2004 Rehabilitation techniques for sports medicine Prentice WE, 2004 Rehabilitation techniques for sports medicine 
and athletic training, 4and athletic training, 4thth ed. McGrawed. McGraw--Hill, New York, p 526Hill, New York, p 526--578.578.

•• Sevett S 2006 First Aid at Work. Third Edition. Highfield. Co. Sevett S 2006 First Aid at Work. Third Edition. Highfield. Co. 
UK. Ltd. Doncaster, pp 59, 60, 74UK. Ltd. Doncaster, pp 59, 60, 74--78, 9278, 92--94, 94, 111111--114114


