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Chapter 28Chapter 28
Musculoskeletal TraumaMusculoskeletal Trauma
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ObjectivesObjectives
Describe the features of each classification of Describe the features of each classification of 
musculoskeletal injurymusculoskeletal injury

Describe the features of bursitis, tendonitis, Describe the features of bursitis, tendonitis, 
and arthritisand arthritis

Given a scenario, outline prehospital Given a scenario, outline prehospital 
assessment of the musculoskeletal systemassessment of the musculoskeletal system

Outline general principles of splintingOutline general principles of splinting
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ObjectivesObjectives
Describe the significance and management principles Describe the significance and management principles 
for:for:

Upper extremity injuriesUpper extremity injuries
Lower extremity injuriesLower extremity injuries
Open fracturesOpen fractures
Angular fracturesAngular fractures
DislocationsDislocations

Outline the process for referral of patients with minor Outline the process for referral of patients with minor 
musculoskeletal injurymusculoskeletal injury
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ScenarioScenario
You respond to a soccer field for an You respond to a soccer field for an ““accidental accidental 
injury.injury.”” Your patient is a 33Your patient is a 33--year old male who is year old male who is 
complaining of severe right ankle pain. You note complaining of severe right ankle pain. You note 
gross angulation and deformity of the ankle and gross angulation and deformity of the ankle and 
carefully remove his shoe to assess his distal carefully remove his shoe to assess his distal 
circulation.  Your examination reveals that there circulation.  Your examination reveals that there 
is almost no perfusion to his foot.  is almost no perfusion to his foot.  
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DiscussionDiscussion
What exam findings would lead you to believe that What exam findings would lead you to believe that 
perfusion to the extremity is poor?perfusion to the extremity is poor?

Describe actions that should be taken immediately to Describe actions that should be taken immediately to 
improve blood flow to the foot.improve blood flow to the foot.

How will you determine if your actions are successful?How will you determine if your actions are successful?

What anatomical structures are likely involved in this What anatomical structures are likely involved in this 
injury?injury?
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Properties of MuscleProperties of Muscle
ContractilityContractility

ExcitabilityExcitability
Capacity of muscle to respond when stimulated by nerve Capacity of muscle to respond when stimulated by nerve 
impulseimpulse

Extensibility (stretchability)Extensibility (stretchability)
Capacity of muscle to stretch beyond its relaxed lengthCapacity of muscle to stretch beyond its relaxed length

ElasticityElasticity
Ability to return to original length after contraction or stretcAbility to return to original length after contraction or stretchinghing
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Skeletal MuscleSkeletal Muscle
Conscious controlConscious control

40% of total body mass40% of total body mass

Two attachmentsTwo attachments
Origin: More fixed and proximal attachmentOrigin: More fixed and proximal attachment
Insertion: More movable and distal attachmentInsertion: More movable and distal attachment

Contractions are rapid and forcefulContractions are rapid and forceful
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Cardiac MuscleCardiac Muscle
MyocardiumMyocardium

Forms middle layer of Forms middle layer of 
heartheart

Innervated by autonomic Innervated by autonomic 
nervous system but nervous system but 
contracts spontaneously contracts spontaneously 
without any nerve supplywithout any nerve supply

Contractions are strong Contractions are strong 
and rhythmicand rhythmic
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Smooth MuscleSmooth Muscle
Walls of hollow organs (e.g., urinary bladder and Walls of hollow organs (e.g., urinary bladder and 
uterus) uterus) 

Walls of tubes (e.g., respiratory, digestive, Walls of tubes (e.g., respiratory, digestive, 
reproductive, urinary, and circulatory systems)reproductive, urinary, and circulatory systems)

Innervated by autonomic nervous systemInnervated by autonomic nervous system
Regulates size of lumen of tubular structuresRegulates size of lumen of tubular structures

Contractions strong and slowContractions strong and slow
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TendonsTendons
Bands of connective tissue Bands of connective tissue 

Bind muscles to bonesBind muscles to bones

Allow for power of movement across jointsAllow for power of movement across joints

Supplied by sensory fibers that extend from Supplied by sensory fibers that extend from 
muscle nervesmuscle nerves
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BursaeBursae
Flattened, closed sacs of synovial fluidFlattened, closed sacs of synovial fluid

Where tendon rubs against bone, ligament, or other Where tendon rubs against bone, ligament, or other 
tendontendon

Reduce friction Reduce friction 

Act as shock absorberAct as shock absorber

Fill with fluid when infected or injuredFill with fluid when infected or injured
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CartilageCartilage
Connective tissue covering epiphysisConnective tissue covering epiphysis

Surface for articulationSurface for articulation

Allows for smooth movement at jointsAllows for smooth movement at joints
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LigamentsLigaments
Connective tissue that crosses jointsConnective tissue that crosses joints

Attaches bone to boneAttaches bone to bone

Stretch more easily than tendonsStretch more easily than tendons

Allow for stable range of motionAllow for stable range of motion
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FasciaFascia
Dense fibrous connective tissueDense fibrous connective tissue

Forms bands or sheetsForms bands or sheets

Covers muscles, blood vessels, and nervesCovers muscles, blood vessels, and nerves

Supports and anchors organs to nearby Supports and anchors organs to nearby 
structuresstructures
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BonesBones
Supporting frameworkSupporting framework

Protect some internal organsProtect some internal organs

Points of attachment for Points of attachment for 
tendons, cartilage, and tendons, cartilage, and 
ligamentsligaments

Levers on which muscles act Levers on which muscles act 
to produce movements to produce movements 

Calcium and phosphorus Calcium and phosphorus 
reservoirreservoir

Red bone marrowRed bone marrow
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Biomechanics of Body MovementBiomechanics of Body Movement

Every bone connects to at least one other boneEvery bone connects to at least one other bone
Except hyoid boneExcept hyoid bone

Three major classifications of jointsThree major classifications of joints
Fibrous jointsFibrous joints
Cartilaginous jointsCartilaginous joints
Synovial joints  Synovial joints  
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Fibrous JointsFibrous Joints
Two bones united by Two bones united by 
fibrous tissue that have fibrous tissue that have 
little or no movementlittle or no movement

Sutures (seams Sutures (seams 
between flat bones)between flat bones)
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Fibrous JointsFibrous Joints
SyndesmosesSyndesmoses

GomphosesGomphoses
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Cartilaginous JointsCartilaginous Joints
Unite two bones by:Unite two bones by:

Hyaline cartilage (synchondroses) Hyaline cartilage (synchondroses) 
Fibrocartilage (symphyses)Fibrocartilage (symphyses)

SynchondrosesSynchondroses

SymphysesSymphyses
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Synovial JointsSynovial Joints
Contain synovial fluidContain synovial fluid

Movement between Movement between 
articulating bonesarticulating bones
Most joints of appendicular Most joints of appendicular 
skeletonskeleton

Plane or gliding jointsPlane or gliding joints
Saddle jointsSaddle joints
Hinge jointsHinge joints
Pivot jointsPivot joints
BallBall--andand--socket jointssocket joints
Ellipsoid jointsEllipsoid joints

Copyright © 2007, 2006, 2001, 1994 by Mosby, Inc., an affiliate of Elsevier Inc.

Skeletal SystemSkeletal System
Axial skeleton (80 bones)Axial skeleton (80 bones)

Central (longitudinal) axis of bodyCentral (longitudinal) axis of body
•• Skull (28)Skull (28)

Cranium (8)Cranium (8)
Face (14)Face (14)
Ear bones (6)Ear bones (6)

•• Hyoid bone (1)Hyoid bone (1)
•• Vertebral column (26)Vertebral column (26)
•• Thoracic cage (25)Thoracic cage (25)
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Skeletal SystemSkeletal System
Appendicular skeleton Appendicular skeleton 
(126 bones)(126 bones)

Pectoral girdle (4)Pectoral girdle (4)
•• ClavicleClavicle
•• ScapulaScapula

Upper limbs (60)Upper limbs (60)
Pelvic girdle (2)Pelvic girdle (2)
Lower limbs (60)Lower limbs (60)
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Types of BonesTypes of Bones
Long bonesLong bones

Short bonesShort bones

Flat bonesFlat bones

Irregular bonesIrregular bones
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Components of a Long BoneComponents of a Long Bone
DiaphysisDiaphysis

Medullary (or marrow) cavityMedullary (or marrow) cavity

PeriosteumPeriosteum

EpiphysisEpiphysis
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Bone MarkingsBone Markings——TerminologyTerminology
Depressions and openingsDepressions and openings

Foramen Foramen 
SinusSinus
FossaFossa

Projections and protrusionsProjections and protrusions
Condyle Condyle 
Crest Crest 
Epicondyle Epicondyle 
Facet Facet 
Head Head 
Process Process 
Spine Spine 
TubercleTubercle
Tuberosity (trochanter)Tuberosity (trochanter)
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Pectoral (Shoulder) GirdlePectoral (Shoulder) Girdle
Attaches arm to axial skeleton of thoraxAttaches arm to axial skeleton of thorax

Attachment for muscles of arm and chestAttachment for muscles of arm and chest

Each pectoral girdle has two bonesEach pectoral girdle has two bones
ClavicleClavicle
ScapulaScapula
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Scapula (Shoulder Blade)Scapula (Shoulder Blade)
Triangular flat boneTriangular flat bone

Glenoid fossa (glenoid cavity)Glenoid fossa (glenoid cavity)
Arm socketArm socket
Receives head of humerus to form shoulder jointReceives head of humerus to form shoulder joint
Allows rotation of the arm at shoulderAllows rotation of the arm at shoulder

Spine of scapulaSpine of scapula——posterior process for muscle posterior process for muscle 
attachmentattachment

AcromionAcromion——lateral end of spine of scapula articulates lateral end of spine of scapula articulates 
with claviclewith clavicle
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Clavicle (Collarbone)Clavicle (Collarbone)
Most frequently broken bone Most frequently broken bone 

SS--shaped bone lies horizontally shaped bone lies horizontally 

Holds upper limbs away from trunkHolds upper limbs away from trunk

Transmits forces from upper limbs to axial skeletonTransmits forces from upper limbs to axial skeleton

Attachment for muscles of neck, thorax, back, and Attachment for muscles of neck, thorax, back, and 
armarm
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HumerusHumerus
Longest, largest bone of Longest, largest bone of 
upper extremityupper extremity

Shoulder is most Shoulder is most 
commonly dislocated commonly dislocated 
large jointlarge joint

Bursae around shoulder Bursae around shoulder 
lubricate movement of lubricate movement of 
shoulder jointshoulder joint
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Radius and UlnaRadius and Ulna
Bones of forearm connected by a flexible Bones of forearm connected by a flexible 
connective tissueconnective tissue

Pivot joint and pronator and supinator musclesPivot joint and pronator and supinator muscles
•• SupinationSupination
•• PronationPronation

Palm up: Radius and ulna are parallelPalm up: Radius and ulna are parallel

Palm down: Two bones crossPalm down: Two bones cross
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RadiusRadius
On thumb side of On thumb side of 
forearm when palm is forearm when palm is 
facing forwardfacing forward

Shorter than and lateral Shorter than and lateral 
to ulnato ulna
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UlnaUlna
Longest forearm boneLongest forearm bone

Little finger side of Little finger side of 
forearmforearm

Medial to radiusMedial to radius
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CarpalsCarpals
Wrist bones (carpus)Wrist bones (carpus)

Two rows of four bonesTwo rows of four bones

Articulate at gliding jointsArticulate at gliding joints
Permit sliding and twistingPermit sliding and twisting

Carpal tunnelCarpal tunnel
Formed by concave anterior surface of the carpal bonesFormed by concave anterior surface of the carpal bones
Flexor tendons of fingers and median nerveFlexor tendons of fingers and median nerve
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MetacarpalsMetacarpals
Five metacarpal bonesFive metacarpal bones

Bones that make up palm of handBones that make up palm of hand

Metacarpal heads form knucklesMetacarpal heads form knuckles

Metacarpophalangeal (MCP) jointMetacarpophalangeal (MCP) joint
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PhalangesPhalanges
Finger bonesFinger bones

Miniature long bonesMiniature long bones
Each finger has three bones:Each finger has three bones:

•• Proximal, middle, and distal phalangesProximal, middle, and distal phalanges
Each thumb has two phalanges:Each thumb has two phalanges:

•• Proximal and distalProximal and distal

JointsJoints
Interphalangeal jointsInterphalangeal joints
Distal interphalangeal (DIP) jointsDistal interphalangeal (DIP) joints
Proximal interphalangeal (PIP) jointsProximal interphalangeal (PIP) joints
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Pelvic GirdlePelvic Girdle
Sacrum, coccyx, and Sacrum, coccyx, and 
two hip bones two hip bones 

Os coxae or innominate Os coxae or innominate 
bonesbones

Hip bone is formed by Hip bone is formed by 
fusion of ilium, ischium, fusion of ilium, ischium, 
and pubis on each side and pubis on each side 
of pelvisof pelvis
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Pelvic GirdlePelvic Girdle
Bears body weight Bears body weight 

Attachment for legsAttachment for legs

Protects pelvic organsProtects pelvic organs
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FemurFemur
Thigh boneThigh bone
Longest, strongest, heaviest Longest, strongest, heaviest 
bonebone
Hip jointHip joint
HeadHead
NeckNeck
Greater trochanterGreater trochanter
Lesser trochanter Lesser trochanter 
ShaftShaft
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PatellaPatella
KneecapKneecap

Largest sesamoid boneLargest sesamoid bone

Embedded in tendon of quadriceps femoris muscleEmbedded in tendon of quadriceps femoris muscle

Articulates with femurArticulates with femur

Knee jointKnee joint
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TibiaTibia
Shin boneShin bone

Medial and more superficial Medial and more superficial 
bone of lower legbone of lower leg

Articulates with femur at kneeArticulates with femur at knee

WeightWeight--bearing bone of lower bearing bone of lower 
legleg

ShaftShaft

Medial Medial ““ankle boneankle bone””
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FibulaFibula
Slenderest bone, Slenderest bone, 
proportional to its lengthproportional to its length

Lateral side of lower legLateral side of lower leg

Increases area for muscle Increases area for muscle 
attachments in legattachments in leg

HeadHead

ShaftShaft

Lateral Lateral ““ankle boneankle bone””
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TarsalsTarsals
Seven tarsal bones form Seven tarsal bones form 
ankleankle

CalcaneusCalcaneus
Heel boneHeel bone
Largest, strongest bone of Largest, strongest bone of 
footfoot
Below talusBelow talus
Body weight supported by Body weight supported by 
calcaneus and taluscalcaneus and talus

TalusTalus
Second largest bone of footSecond largest bone of foot

Copyright © 2007, 2006, 2001, 1994 by Mosby, Inc., an affiliate of Elsevier Inc.

Mosby, Inc. items and derived items © 2007, 2006 by Mosby, Inc., an affiliate of Elsevier Inc.



15

MetatarsalsMetatarsals
Five long bones that form Five long bones that form 
sole of footsole of foot

Distal ends of metatarsals Distal ends of metatarsals 
form  ball of footform  ball of foot

Metatarsophalangeal Metatarsophalangeal 
jointsjoints
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PhalangesPhalanges
Toe bonesToe bones

Toes contain 14 phalangesToes contain 14 phalanges
Great toe has two phalanges Great toe has two phalanges 
Other toes have three Other toes have three 
phalanges each phalanges each 
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AgeAge--Associated Changes in BonesAssociated Changes in Bones

Water content of intervertebral disks decreasesWater content of intervertebral disks decreases

Increased risk of disk herniationIncreased risk of disk herniation

Loss of stature is commonLoss of stature is common

Bone tissue disorders shorten trunkBone tissue disorders shorten trunk
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AgeAge--Associated Changes in BonesAssociated Changes in Bones

Vertebral column assumes arch shapeVertebral column assumes arch shape

Costal cartilages ossify, making thorax more rigidCostal cartilages ossify, making thorax more rigid

Shallow breathing due to rigid thoracic cageShallow breathing due to rigid thoracic cage

Facial contours changeFacial contours change

FracturesFractures
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Classifications of Musculoskeletal InjuriesClassifications of Musculoskeletal Injuries

Injuries include:Injuries include:
FracturesFractures
SprainsSprains
StrainsStrains

Joint dislocationsJoint dislocations
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Associated ComplicationsAssociated Complications
HemorrhageHemorrhage

InstabilityInstability

Loss of tissueLoss of tissue

Simple laceration and contaminationSimple laceration and contamination

Interruption of blood supplyInterruption of blood supply

Nerve damageNerve damage

LongLong--term disabilityterm disability
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Musculoskeletal InjuriesMusculoskeletal Injuries
Direct traumaDirect trauma

Blunt force applied to an extremityBlunt force applied to an extremity

Indirect traumaIndirect trauma
Vertical fall that produces spinal fracture distant Vertical fall that produces spinal fracture distant 
from site of impactfrom site of impact

Pathological conditionsPathological conditions
•• Some forms of arthritisSome forms of arthritis
•• MalignancyMalignancy
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FracturesFractures
Break in continuity of bone or cartilageBreak in continuity of bone or cartilage

Complete or incompleteComplete or incomplete
Line of fracture through boneLine of fracture through bone

Open or closedOpen or closed
Integrity of skin near fracture siteIntegrity of skin near fracture site
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Classification of FracturesClassification of Fractures
OpenOpen

ClosedClosed

ComminutedComminuted

GreenstickGreenstick

SpiralSpiral

ObliqueOblique

TransverseTransverse

StressStress

PathologicalPathological

EpiphysealEpiphyseal
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Classification of FracturesClassification of Fractures
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SprainsSprains
Partial tearing of ligamentPartial tearing of ligament

Caused by sudden twisting or stretching of joint beyond Caused by sudden twisting or stretching of joint beyond 
normal range of motionnormal range of motion

Common in ankle and kneeCommon in ankle and knee

Graded by severityGraded by severity
FirstFirst--degree spraindegree sprain
SecondSecond--degree spraindegree sprain
ThirdThird--degree spraindegree sprain
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StrainsStrains
Injury to muscle or its tendonInjury to muscle or its tendon

Overexertion or overextensionOverexertion or overextension

Common in back and armsCommon in back and arms

May have significant loss of functionMay have significant loss of function

Severe strains may cause avulsion of bone from Severe strains may cause avulsion of bone from 
attachment siteattachment site
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Joint DislocationsJoint Dislocations
Normal articulating ends of two or more bones are Normal articulating ends of two or more bones are 
displaceddisplaced

Luxation: Complete dislocationLuxation: Complete dislocation
Subluxation: Incomplete dislocationSubluxation: Incomplete dislocation

Frequently dislocated jointsFrequently dislocated joints

Suspect joint dislocation when joint is deformed or Suspect joint dislocation when joint is deformed or 
does not have normal range of motiondoes not have normal range of motion

Dislocations can result in great damage and instabilityDislocations can result in great damage and instability
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BursitisBursitis
Inflammation of bursaInflammation of bursa

Small, fluidSmall, fluid--filled sac acts as cushion at a pressure filled sac acts as cushion at a pressure 
point near jointspoint near joints
Most important bursae are around knee, elbow, Most important bursae are around knee, elbow, 
and shoulderand shoulder
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BursitisBursitis
Bursitis is usually from:Bursitis is usually from:

Pressure Pressure 
FrictionFriction
Injury to membranes surrounding the jointInjury to membranes surrounding the joint

TreatmentTreatment
Rest, ice, and analgesicsRest, ice, and analgesics
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TendonitisTendonitis
Inflammation of tendonInflammation of tendon

Often caused by injuryOften caused by injury

Symptoms include:Symptoms include:
PainPain
TendernessTenderness
Restricted movement of muscle attached to affected tendonRestricted movement of muscle attached to affected tendon

TreatmentTreatment
Nonsteroidal antiinflammatory drugs (NSAIDs)Nonsteroidal antiinflammatory drugs (NSAIDs)
Corticosteroid medicationsCorticosteroid medications

Copyright © 2007, 2006, 2001, 1994 by Mosby, Inc., an affiliate of Elsevier Inc.

ArthritisArthritis
Joint inflammationJoint inflammation

Pain, swelling, stiffness, and rednessPain, swelling, stiffness, and redness

Joint diseaseJoint disease
Involving one or many jointsInvolving one or many joints
Many causesMany causes

Varies in severityVaries in severity
Mild ache and stiffnessMild ache and stiffness
Severe pain and later joint deformitySevere pain and later joint deformity

Copyright © 2007, 2006, 2001, 1994 by Mosby, Inc., an affiliate of Elsevier Inc.

ArthritisArthritis
Osteoarthritis (degenerative arthritis) most Osteoarthritis (degenerative arthritis) most 
commoncommon

Pain usually managed with antiinflammatory Pain usually managed with antiinflammatory 
agentsagents
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Extremity TraumaExtremity Trauma
Signs and symptomsSigns and symptoms

Pain on palpation or movementPain on palpation or movement
Swelling, deformitySwelling, deformity
CrepitusCrepitus
Decreased range of motionDecreased range of motion
False movement (unnatural movement of  False movement (unnatural movement of  
extremity)extremity)
Decreased or absent sensory perception or Decreased or absent sensory perception or 
circulation distal to injurycirculation distal to injury
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Musculoskeletal AssessmentMusculoskeletal Assessment
Four classes of patientsFour classes of patients

LifeLife--/limb/limb--threatening injuries or conditionsthreatening injuries or conditions
•• Includes lifeIncludes life--/limb/limb--threatening musculoskeletal traumathreatening musculoskeletal trauma

Other lifeOther life--/limb/limb--threatening injuries and simple threatening injuries and simple 
musculoskeletal traumamusculoskeletal trauma
LifeLife--/limb/limb--threatening musculoskeletal trauma threatening musculoskeletal trauma 

•• No other lifeNo other life--/limb/limb--threatening injuriesthreatening injuries
Isolated, nonIsolated, non--lifelife--/limb/limb--threatening injuriesthreatening injuries
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AssessmentAssessment
Determine if lifeDetermine if life--threatening conditions are threatening conditions are 
presentpresent

Care for those firstCare for those first

Never overlook musculoskeletal traumaNever overlook musculoskeletal trauma

DonDon’’t allow noncritical musculoskeletal injury t allow noncritical musculoskeletal injury 
to distract from priorities of careto distract from priorities of care
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Six "P"s of Musculoskeletal AssessmentSix "P"s of Musculoskeletal Assessment

PPainain
On palpation (tenderness)On palpation (tenderness)
On movementOn movement

PPallorallor——pale skin or poor capillary refillpale skin or poor capillary refill
PParesthesiaaresthesia——pins and needles sensationpins and needles sensation
PPulsesulses——diminished or absentdiminished or absent
PParalysisaralysis——inability to moveinability to move
PPressureressure
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Musculoskeletal AssessmentMusculoskeletal Assessment
Neurovascular status assessmentNeurovascular status assessment

•• Before and after movement or splintingBefore and after movement or splinting

Distal pulseDistal pulse
Motor functionMotor function
SensationSensation

Assess injured area for DCAPAssess injured area for DCAP--BTLSBTLS
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Musculoskeletal AssessmentMusculoskeletal Assessment
Compare injured extremity with opposite, Compare injured extremity with opposite, 
uninjured extremityuninjured extremity

If extremity trauma is suspectedIf extremity trauma is suspected
Immobilize injury by splintingImmobilize injury by splinting
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General Principles of SplintingGeneral Principles of Splinting
Goal of splintingGoal of splinting

Immobilization of injured body partImmobilization of injured body part

Immobilization by splintingImmobilization by splinting
Helps alleviate painHelps alleviate pain
Decreases tissue injury, bleeding, and Decreases tissue injury, bleeding, and 
contamination in an open woundcontamination in an open wound
Facilitates patient transportFacilitates patient transport

Copyright © 2007, 2006, 2001, 1994 by Mosby, Inc., an affiliate of Elsevier Inc.

General Principles of SplintingGeneral Principles of Splinting
Splint above and below jointsSplint above and below joints

Immobilize open and closed fractures in Immobilize open and closed fractures in 
same mannersame manner

Cover open fractures to reduce contaminationCover open fractures to reduce contamination
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General Principles of SplintingGeneral Principles of Splinting
Check pulses, sensation, and motor function Check pulses, sensation, and motor function 
before and after splintingbefore and after splinting

Stabilize extremity with gentle inStabilize extremity with gentle in--line traction line traction 
to normal alignmentto normal alignment

Immobilize long bone extremity in a straight Immobilize long bone extremity in a straight 
position to easily splintposition to easily splint
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General Principles of SplintingGeneral Principles of Splinting
Immobilize dislocations in position of comfortImmobilize dislocations in position of comfort

Ensure good vascular supplyEnsure good vascular supply

Immobilize joints as foundImmobilize joints as found
Joint injuries only aligned if no distal pulseJoint injuries only aligned if no distal pulse

Apply iceApply ice

CompressionCompression

Elevate extremity if possibleElevate extremity if possible
Reduces swelling and painReduces swelling and pain
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Rigid SplintsRigid Splints
Cannot change shapeCannot change shape

Require body part to Require body part to 
be positioned to fit be positioned to fit 
splintsplint

Board splintsBoard splints
Some cardboard splintsSome cardboard splints

Pad before usePad before use
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Soft or Formable SplintsSoft or Formable Splints
Mold into various shapes to accommodate Mold into various shapes to accommodate 
injured body partinjured body part

PillowsPillows

BlanketsBlankets

Slings and swathesSlings and swathes
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Soft or Formable SplintsSoft or Formable Splints
Vacuum splintsVacuum splints

Some cardboard splintsSome cardboard splints

Wire ladder splintsWire ladder splints

Padded, flexible aluminum Padded, flexible aluminum 
splintssplints

Inflatable splintsInflatable splints
Not used for injuries proximal Not used for injuries proximal 
to knee or elbowto knee or elbow
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Traction SplintsTraction Splints
Midshaft femur fracturesMidshaft femur fractures

Do notDo not apply traction to apply traction to 
reduce femoral fracturereduce femoral fracture

DoDo provide traction to provide traction to 
stabilize and align stabilize and align 
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Shoulder InjuryShoulder Injury
Common in older adult because of weaker Common in older adult because of weaker 
bone structurebone structure

Fall on an outstretched armFall on an outstretched arm
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Dislocation of Acromioclavicular JointDislocation of Acromioclavicular Joint
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Shoulder InjuryShoulder Injury
Anterior fracture or dislocationAnterior fracture or dislocation

Patient often holds affected arm or shoulder close Patient often holds affected arm or shoulder close 
to chestto chest
Lateral aspect of shoulder appears flat instead of Lateral aspect of shoulder appears flat instead of 
roundedrounded
Deep depression between head of humerus and Deep depression between head of humerus and 
acromion laterally (acromion laterally (““hollow shoulderhollow shoulder””))
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Anterior Dislocation of the ShoulderAnterior Dislocation of the Shoulder
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Shoulder InjuryShoulder Injury
Posterior fracture or dislocationPosterior fracture or dislocation

May be positioned with arm above headMay be positioned with arm above head

Copyright © 2007, 2006, 2001, 1994 by Mosby, Inc., an affiliate of Elsevier Inc.

Shoulder InjuryShoulder Injury——ManagementManagement
Assess neurovascular statusAssess neurovascular status

Apply sling and swatheApply sling and swathe

IceIce

Splinting may need to be Splinting may need to be 
improvised to hold injury in improvised to hold injury in 
placeplace
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Humerus InjuryHumerus Injury
Older adults and childrenOlder adults and children

Difficult to stabilizeDifficult to stabilize

ComplicationsComplications
Radial nerve damage if Radial nerve damage if 
fracture in middle or distal fracture in middle or distal 
portion of humeral shaftportion of humeral shaft
Humeral neck fracture may Humeral neck fracture may 
cause axillary nerve damagecause axillary nerve damage
Internal hemorrhage into Internal hemorrhage into 
jointjoint
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Humerus InjuryHumerus Injury——ManagementManagement
Assess neurovascular Assess neurovascular 
statusstatus

Traction, if vascular Traction, if vascular 
compromisecompromise

Apply rigid splint and sling Apply rigid splint and sling 
and swathe or splint and swathe or splint 
extremity with arm extremity with arm 
extendedextended

IceIce
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Elbow InjuryElbow Injury
Common in children and athletesCommon in children and athletes

Dangerous in childrenDangerous in children

May lead to ischemic contracture with serious May lead to ischemic contracture with serious 
deformity of forearm and clawlike handdeformity of forearm and clawlike hand

Fall on outstretched arm or flexed elbowFall on outstretched arm or flexed elbow

ComplicationsComplications
Laceration of brachial arteryLaceration of brachial artery
Radial nerve damageRadial nerve damage
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Posterior Dislocation of the Elbow Posterior Dislocation of the Elbow 
Joint with Marked DeformityJoint with Marked Deformity
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Elbow InjuryElbow Injury——ManagementManagement
Assess neurovascular Assess neurovascular 
statusstatus

Splinting in position found Splinting in position found 
with pillow, rigid splint, or with pillow, rigid splint, or 
sling and swathesling and swathe

IceIce
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Radius, Ulna, or Wrist InjuryRadius, Ulna, or Wrist Injury
Often fall on outstretched armOften fall on outstretched arm

Wrist injuries may involve distal radius, ulna, Wrist injuries may involve distal radius, ulna, 
or any of eight carpal bonesor any of eight carpal bones

Common injury is Colles' fractureCommon injury is Colles' fracture

Children and adultsChildren and adults
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Severe Open Fracture of Forearm Severe Open Fracture of Forearm 
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Penetration of Forearm Caused by Nail GunPenetration of Forearm Caused by Nail Gun
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Greenstick Fracture WithGreenstick Fracture With
Marked Deformity Marked Deformity 

Copyright © 2007, 2006, 2001, 1994 by Mosby, Inc., an affiliate of Elsevier Inc.

Fracture of the Distal Radius Fracture of the Distal Radius 
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Radius, Ulna, or Wrist InjuryRadius, Ulna, or Wrist Injury——
ManagementManagement

Assess neurovascular Assess neurovascular 
statusstatus

Splint in position found Splint in position found 
with rigid or formable with rigid or formable 
splints or sling and splints or sling and 
swatheswathe

Ice and elevateIce and elevate
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Hand (Metacarpal) InjuryHand (Metacarpal) Injury
MechanismsMechanisms

Contact sportsContact sports
Violence (fighting)Violence (fighting)
Crushing in industrial accidentCrushing in industrial accident

Boxer's fracture commonBoxer's fracture common
Direct trauma to closed fist, fracturing fifth metacarpal boneDirect trauma to closed fist, fracturing fifth metacarpal bone

Injuries may be associated with hematomas and Injuries may be associated with hematomas and 
open woundsopen wounds
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Hand Injury from a Motorcycle Crash Hand Injury from a Motorcycle Crash 
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Hand InjuryHand Injury——ManagementManagement
Assess neurovascular statusAssess neurovascular status

Splint with rigid or formable splint in position Splint with rigid or formable splint in position 
of functionof function

Ice and elevateIce and elevate
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Finger (Phalangeal) InjuryFinger (Phalangeal) Injury
Immobilize with:Immobilize with:

FoamFoam--filled aluminum splintsfilled aluminum splints
Tongue depressorsTongue depressors
Taping injured finger to adjacent one Taping injured finger to adjacent one 

Finger injuries commonFinger injuries common
Not trivialNot trivial

Serious injuries include:Serious injuries include:
Thumb metacarpal fracturesThumb metacarpal fractures
Open fracturesOpen fractures
Comminuted metacarpal or proximal phalanx fractureComminuted metacarpal or proximal phalanx fracture
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Finger InjuryFinger Injury——ManagementManagement
Assess neurovascular Assess neurovascular 
statusstatus

SplintSplint

Ice and elevateIce and elevate
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Lower Extremity InjuriesLower Extremity Injuries
Greater wounding forces and more blood loss Greater wounding forces and more blood loss 
than with upper extremity injuriesthan with upper extremity injuries

Difficult to manage in patient with multiple injuriesDifficult to manage in patient with multiple injuries
May be life threateningMay be life threatening

•• Femur fractureFemur fracture
•• Pelvic fracturePelvic fracture
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Pelvic FracturePelvic Fracture
Blunt or penetrating injury may result in:Blunt or penetrating injury may result in:

FractureFracture
Severe hemorrhageSevere hemorrhage
Associated injury to urinary bladder and urethraAssociated injury to urinary bladder and urethra

Deformity difficult to seeDeformity difficult to see

Suspect injury to pelvis based on:Suspect injury to pelvis based on:
Mechanism of injuryMechanism of injury
Presence of tenderness on palpation of iliac crestsPresence of tenderness on palpation of iliac crests
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Pelvic FracturePelvic Fracture
ManagementManagement

HighHigh--concentration oxygen administrationconcentration oxygen administration
Treatment for shock Treatment for shock 

•• PASG per protocolPASG per protocol

Immobilization on long spine board Immobilization on long spine board 
Monitor vital signsMonitor vital signs
Rapid transport essentialRapid transport essential
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Hip InjuryHip Injury
Often due to fall in older adults Often due to fall in older adults 

Younger patients from major traumaYounger patients from major trauma

Hip fracture at femoral head and neckHip fracture at femoral head and neck
Leg shortened and externally rotatedLeg shortened and externally rotated

Hip dislocationHip dislocation
Usually shortened and rotated legUsually shortened and rotated leg

Copyright © 2007, 2006, 2001, 1994 by Mosby, Inc., an affiliate of Elsevier Inc.

Hip InjuryHip Injury——ManagementManagement
Assess neurovascular statusAssess neurovascular status

Splint with long spine board and generously pad Splint with long spine board and generously pad 
patient for comfort during transportpatient for comfort during transport

Slight flexion of knee or padding beneath knee Slight flexion of knee or padding beneath knee 
may improve comfortmay improve comfort

Monitor vital signsMonitor vital signs

Copyright © 2007, 2006, 2001, 1994 by Mosby, Inc., an affiliate of Elsevier Inc.

Femur InjuryFemur Injury
Usually major trauma Usually major trauma 

Motor vehicle crashes and pedestrian injuriesMotor vehicle crashes and pedestrian injuries

May be child abuseMay be child abuse

Fractures evident when thigh muscles produce overriding of Fractures evident when thigh muscles produce overriding of 
bone fragmentsbone fragments

Shortened leg, externally rotatedShortened leg, externally rotated

Midthigh swelling from hemorrhageMidthigh swelling from hemorrhage

Bleeding may be life threateningBleeding may be life threatening
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Femur InjuryFemur Injury
Diameter of right thigh Diameter of right thigh 
represents increased represents increased 
blood volume of 2 to 3 Lblood volume of 2 to 3 L
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Femur InjuryFemur Injury——ManagementManagement
HighHigh--concentration oxygen concentration oxygen 

Treat shockTreat shock

Assess neurovascular statusAssess neurovascular status

Traction splintTraction splint
Midshaft fractureMidshaft fracture

Monitor vital signsMonitor vital signs
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Knee and Patella InjuryKnee and Patella Injury
Fractures and dislocations result from:Fractures and dislocations result from:

Motor vehicle crashesMotor vehicle crashes
Pedestrian accidentsPedestrian accidents
Contact sportsContact sports
Falls on a flexed kneeFalls on a flexed knee

Popliteal artery in knee joint Popliteal artery in knee joint 

Posterior dislocations may lead to vascular injuryPosterior dislocations may lead to vascular injury
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Knee Injury from aKnee Injury from a
PedestrianPedestrian--Automobile CollisionAutomobile Collision
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Knee and Patella InjuryKnee and Patella Injury——ManagementManagement

Assess neurovascular Assess neurovascular 
statusstatus

Splint in position found Splint in position found 
with rigid or formable splint with rigid or formable splint 
to effectively immobilizes to effectively immobilizes 
hip and anklehip and ankle

IceIce

ElevateElevate
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Tibia and Fibula InjuryTibia and Fibula Injury
Direct or indirect trauma or twisting injuryDirect or indirect trauma or twisting injury

If knee is injured, suspect popliteal vascular If knee is injured, suspect popliteal vascular 
injury injury 

ManagementManagement
Assess neurovascular statusAssess neurovascular status
Splint with rigid or formable splintSplint with rigid or formable splint
Apply ice and elevateApply ice and elevate
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Open Fracture of the Lower LegOpen Fracture of the Lower Leg
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Immobilization of the Lower LegImmobilization of the Lower Leg
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Foot and Ankle InjuryFoot and Ankle Injury
Fractures and dislocations of  foot and ankle Fractures and dislocations of  foot and ankle 
may result from:may result from:

Crush injuryCrush injury
Fall Fall 
Violent rotary forceViolent rotary force

Point tendernessPoint tenderness

Unable to bear weight Unable to bear weight 
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Subtalar DislocationSubtalar Dislocation
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Foot that was Run Over by the Foot that was Run Over by the 
Wheel of a Railway CoachWheel of a Railway Coach
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Foot and Ankle InjuryFoot and Ankle Injury——ManagementManagement

Assess neurovascular Assess neurovascular 
statusstatus

Apply formable splintApply formable splint
Pillow, blanket, air splintPillow, blanket, air splint

IceIce

ElevateElevate
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Phalanx InjuryPhalanx Injury
Stubbing toe on immovable objectStubbing toe on immovable object

ManagementManagement
Assess neurovascular statusAssess neurovascular status
Buddy splint to adjacent toeBuddy splint to adjacent toe
IceIce
ElevateElevate
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Open FracturesOpen Fractures
Soft tissue wound around suspected fracture Soft tissue wound around suspected fracture 
evidence of open fractureevidence of open fracture

Fractures may be open:Fractures may be open:
From within, if bone fragment pierces skinFrom within, if bone fragment pierces skin
From without (e.g., after a gunshot wound)From without (e.g., after a gunshot wound)
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Open FracturesOpen Fractures
Open fracture may make contact with skin Open fracture may make contact with skin 
some distance from fracture sitesome distance from fracture site

Open fracture is a surgical emergency:Open fracture is a surgical emergency:
Potential for infectionPotential for infection
If bone end or fragment is visible, cover with dry If bone end or fragment is visible, cover with dry 
sterile dressing and splintsterile dressing and splint
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Straightening Angulated Fractures and Straightening Angulated Fractures and 
Reducing DislocationsReducing Dislocations

Angular fractures and dislocations may pose Angular fractures and dislocations may pose 
problems in splinting, patient extrication, and problems in splinting, patient extrication, and 
transportationtransportation

Consult with medical direction before Consult with medical direction before 
manipulation of fracture or dislocationmanipulation of fracture or dislocation
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LimbLimb--Threatening InjuriesThreatening Injuries
Knee dislocationKnee dislocation

Fracture or dislocation of ankleFracture or dislocation of ankle

Subcondylar fractures of elbowSubcondylar fractures of elbow

Require rapid transportRequire rapid transport
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ManagementManagement
Fractures and dislocated joints should be Fractures and dislocated joints should be 
immobilized in position of injuryimmobilized in position of injury

Transport patient to emergency department Transport patient to emergency department 
for realignment (reduction)for realignment (reduction)
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ManagementManagement
If transport is delayed and circulation is If transport is delayed and circulation is 
impaired, attempt to reposition grossly impaired, attempt to reposition grossly 
deformed fracture or dislocated jointdeformed fracture or dislocated joint

Elbow is never manipulated in prehospital Elbow is never manipulated in prehospital 
settingsetting

Copyright © 2007, 2006, 2001, 1994 by Mosby, Inc., an affiliate of Elsevier Inc.

MethodMethod
Handle injury carefullyHandle injury carefully

Gentle, firm traction in direction of long axis of Gentle, firm traction in direction of long axis of 
extremityextremity

If obvious resistance to alignment, splint If obvious resistance to alignment, splint 
extremity without repositioningextremity without repositioning
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Realignment GuidelinesRealignment Guidelines
One attempt at realignment is made in  One attempt at realignment is made in  
prehospital settingprehospital setting

Only if severe neurovascular compromise Only if severe neurovascular compromise 

Consult with medical directionConsult with medical direction

Perform manipulation as soon as possible Perform manipulation as soon as possible 
after injuryafter injury

Copyright © 2007, 2006, 2001, 1994 by Mosby, Inc., an affiliate of Elsevier Inc.

Mosby, Inc. items and derived items © 2007, 2006 by Mosby, Inc., an affiliate of Elsevier Inc.



42

Realignment GuidelinesRealignment Guidelines
Avoided if other severe injuriesAvoided if other severe injuries

Use analgesics for realignment procedure Use analgesics for realignment procedure 

Assess and document pulse, sensation, and Assess and document pulse, sensation, and 
motor function before and after manipulating motor function before and after manipulating 
injured extremity or jointinjured extremity or joint
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Finger RealignmentFinger Realignment
InIn--line traction along shaft of  fingerline traction along shaft of  finger

Slow and steady traction until finger is Slow and steady traction until finger is 
realignedrealigned

Patient feels relief from painPatient feels relief from pain

Immobilize with splint device or by buddy Immobilize with splint device or by buddy 
splintingsplinting
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Shoulder RealignmentShoulder Realignment
Absence of severe back injuryAbsence of severe back injury

Check circulatory and sensory statusCheck circulatory and sensory status

Slow, gentle longitudinal traction with counter traction Slow, gentle longitudinal traction with counter traction 
exerted on axillaexerted on axilla

Slowly (and without force) bring  extremity to midlineSlowly (and without force) bring  extremity to midline
Realign in anatomical position while maintaining tractionRealign in anatomical position while maintaining traction

Immobilize with sling and swatheImmobilize with sling and swathe
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Hip RealignmentHip Realignment
InIn--line traction along shaft of femur with hip line traction along shaft of femur with hip 
and knee flexed at 90and knee flexed at 90°°

Slow and steady traction to relax muscle Slow and steady traction to relax muscle 
spasmspasm

Successful realignmentSuccessful realignment
““PopPop”” into jointinto joint
Sudden relief of painSudden relief of pain
Easy manipulation of leg to full extensionEasy manipulation of leg to full extension
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Hip RealignmentHip Realignment
Immobilize leg in full extension with patient Immobilize leg in full extension with patient 
positioned on long spine boardpositioned on long spine board

Reevaluate pulses and neurovascular statusReevaluate pulses and neurovascular status
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Knee RealignmentKnee Realignment
Apply gentle, steady traction while moving joint Apply gentle, steady traction while moving joint 
into normal positioninto normal position

Successful realignment will be noted by a Successful realignment will be noted by a ““poppop””

Immobilize in full extension or slight flexion for Immobilize in full extension or slight flexion for 
comfortcomfort

Position supine on long boardPosition supine on long board
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Ankle RealignmentAnkle Realignment
InIn--line traction on talus while stabilizing tibialine traction on talus while stabilizing tibia

Realignment noted by a sudden rotation to Realignment noted by a sudden rotation to 
normal positionnormal position

Immobilize ankle as a fractureImmobilize ankle as a fracture
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Referral of Patients withReferral of Patients with
Minor Musculoskeletal InjuryMinor Musculoskeletal Injury

Some musculoskeletal injuries (e.g., a minor Some musculoskeletal injuries (e.g., a minor 
sprain) do not require EMS transportsprain) do not require EMS transport

To determine:To determine:
Evaluate need for immobilizationEvaluate need for immobilization
Evaluate need for an xEvaluate need for an x--rayray
Evaluate need for a physician followEvaluate need for a physician follow--up visit versus up visit versus 
emergency department assessmentemergency department assessment
Contact medical direction for adviceContact medical direction for advice
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Referral of Patients withReferral of Patients with
Minor Musculoskeletal InjuryMinor Musculoskeletal Injury

Patients not transported should receive Patients not transported should receive 
advice on how to care for injuryadvice on how to care for injury

Instruction sheetInstruction sheet

If doubt about seriousness of injury, transport If doubt about seriousness of injury, transport 
to emergency departmentto emergency department
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ConclusionConclusion
Although extremity trauma is seldom life Although extremity trauma is seldom life 

threatening, early recognition and threatening, early recognition and 
management may prevent longmanagement may prevent long--term, term, 

debilitating complications.debilitating complications.
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Questions?Questions?
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