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JOINTOFUPPERLIMB

 Therearesix(06)mainjointsofupperlimb.

 TheAcromioclavicular

Joint.

 TheSternoclavicular

Joint.

 TheShoulderJoint.

 TheElbowJoint.

 TheRadioulnarJoints.

 TheWristJoint.

1.Acromioclavicular:

 Theacromioclavicularjointconsistsofanarticulationbetweenthelateralendofthe

clavicleandtheacromionofthescapula.Ithastwoatypicalfeatures:

 Thearticularsurfacesofthejointarelinedwithfibrocartilage(asopposedtohyaline

cartilage).

 Thearticularsurfacesofthejointarelined

withfibrocartilage(asopposedtohyaline

cartilage).

 JointCapsule;

 Thejointcapsuleconsistsofaloosefibrouslayerwhichenclosesthetwoarticular

surfaces.Italsogivesrisetothearticulardisc.Theposterioraspectofthejointcapsule

isreinforcedbyfibresfrom thetrapeziusmuscle.

 Aswouldbeexpectedofasynovialjoint,jointcapsuleislinedinternallybyasynovial

membrane.Thissecretessynovialfluidintothecavityofthejoint.

 Ligament:

 Acromioclavicularligament–runshorizontallyfrom theacromiontothelateral

clavicle.Itcoversthejointcapsule,reinforcingitssuperioraspect.

 Extrinsic.

 Intrinsic
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 Movement:

 Theacromioclavicularjointallowsadegreeofaxialrotationandanteroposterior

movement.

 Asnomusclesactdirectlyonthejoint,allmovementispassive,andisinitiatedby

movementatotherjoints(suchasthescapulothoracicjoint).

2.Sternoclavicularjoint:

 Theacromioclavicularjointconsistsofanarticulationbetweenthelateralendofthe

clavicleandtheacromionofthescapula.Ithastwoatypicalfeatures:

 Thearticularsurfacesofthejointarelinedwithfibrocartilage(asopposedtohyaline

cartilage).

 Thejointcavityispartiallydividedbyanarticular

disc–awedgeoffibrocartilagesuspendedfrom

theupperpartofthecapsule.

 JointStructure&ArticulatingSurfaces:

 Thesternoclavicularjointconsistsofthesternalendofthe

clavicle,themanubrium ofthesternum,andpartofthe1st

costalcartilage.

 Thearticularsurfacesarecoveredwithfibrocartilage

(as opposed to hyaline cartilage,presentin the

majorityofsynovialjoints).Thejointisseparatedinto

twocompartmentsbyafibrocartilaginousarticulardisc.

 JointCapsuleandLigament:

 Thejointcapsuleconsistsofafibrousouterlayer,andinnersynovialmembrane.The

fibrouslayerextendsfrom theepiphysisofthesternalendoftheclavicle,totheborders

ofthearticularsurfacesandthearticulardisc.

 A synovialmembranelinestheinnersurfaceandproducessynovialfluidtoreduce

frictionbetweenthearticulatingstructures.

 Theligamentsofthesternoclavicularjointprovidemuchofitsstability.Therearefour

majorligaments:

i. Sternoclavicularligaments(anteriorlyandposteriorly).

ii. Interclavicularligament.
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iii. Costoclavicularligament.

 Movement:

 Thesternoclavicularjointhasalargedegreeofmobility.Thereareseveralmovements

thatrequirejointinvolvement:

 Elevationoftheshoulders.

 Depressionoftheshoulders.

 Protractionoftheshoulders.

 Retractionoftheshoulders.

 Rotation.

 MobilityandStability:

 Thesternoclavicularjointisrequiredtoaccommodatethemovementsoftheupperlimb,

andthushasahighdegreeofmobility.However,italsorequiresmuchstability,asitis

theonlyconnectionbetweentheupperlimbandtheaxialskeleton.

 Herewewillconsiderthefactorswhichcontributetobothitsmobilityanditsstability.

 Mobility  Stability

 Typeofjoint–beingasaddlejointit

canmoveintwoaxes.

 Strongjointcapsule.

 Articulardisc–thisallowstheclavicle

andthemanubrium toslideovereachother

more freely,allowing forthe rotation and

movementinathirdaxis.

 Strong ligaments – particularly the

costoclavicular ligament, which transfers

stressfrom theclavicletothemanubrium (via

thecostalcartilage).
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3.ShoulderJoint:

 Theshoulderjointisformedbythe

articulationoftheheadofthehumeruswiththeglenoidcavity(orfossa)ofthe

scapula.Thisgivesrisetothealternatenamefortheshoulderjoint.The

glenohumeraljoint.

 Likemostsynovialjoints,thearticulatingsurfacesarecoveredwithhyalinecartilage.

Theheadofthehumerusismuchlargerthantheglenoidfossa,givingthejointa

widerangeofmovementatthecostofinherentinstability.

 Toreducethedisproportioninsurfaces,theglenoidfossaisdeepenedbya

fibrocartilagerim,calledtheglenoidlabrum.

 JointCapsuleandBursae:

 Thejointcapsuleisafibroussheathwhich

enclosesthestructuresofthejoint.

 Itextendsfrom theanatomicalneckofthe

humerustotheborderor‘rim’oftheglenoidfossa.Thejointcapsuleislax,permitting

greatermobility(particularlyabduction).

 Thesynovialmembranelinestheinnersurfaceofthejointcapsule,andproducessynovial

fluidtoreducefrictionbetweenthe

articularsurfaces.

 Thebursaethatareimportantclinically

are:

i. Subacromial

ii. Subscapular

 Thereareotherminorbursaepresentbetweenthetendonsofthemusclesaroundthe

joint,butthisisbeyondthescopeofthisarticle.

 Ligaments:

 Intheshoulderjoint,theligamentsplayakeyroleinstabilisingthebonystructures.
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i. Glenohumeralligaments.

ii. Coracohumeralligament.

iii. Transversehumeralligament.

iv. Coraco–clavicularligament.

 Movements:

 Asaballandsocketsynovialjoint,thereisawiderangeofmovementpermitted:

 Extension(upperlimbbackwardsinsagittalplane)

 Flexion(upperlimbforwardsinsagittalplane)

 Abduction(upperlimbawayfrom midlinein

coronalplane)

 Adduction(upperlimbtowardsmidlineincoronal

plane)

 Internalrotation(rotationtowardsthemidline,sothatthethumbispointingmedially)

 Externalrotation(rotationawayfrom themidline,sothatthethumbispointinglaterally)

 MobilityandStability:

 Theshoulderjointisoneofthemostmobileinthebody,attheexpenseofstability.

Here,weshallconsiderthefactorsthepermitmovement,andthosethatcontribute

towardsjointstructure.

Factorsthatcontributetomobility; Factorsthatcontributetostability:

Typeofjoint–ballandsocketjoint. Rotatorcuffmuscles–surroundtheshoulder

joint,attachingtothetuberositiesofthe

humerus,whilstalsofusingwiththejoint

capsule.

Bonysurfaces–shallowglenoidcavityand

largehumeralhead–thereisa1:4

disproportioninsurfaces.Acommonlyused

analogyisthegolfballandtee.

Glenoidlabrum –afibrocartilaginousridge

surroundingtheglenoidcavity.

Inherentlaxityofthejointcapsule. Ligaments–acttoreinforcethejointcapsule,

andform thecoraco-acromialarch.

------------------______-------_______-------______-------- Bicepstendon–itactsasaminorhumeral

headdepressor,therebycontributingto

stability.
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4.ElbowJoint;

 Itconsistsoftwoseparatearticulations:

1) Trochlearnotchoftheulnaandthetrochleaofthehumerus.

2) Headoftheradiusandthecapitulum ofthehumerus.

 Note:Theproximalradioulnarjointisfoundwithinsamejointcapsuleoftheelbow,but

mostresourcesconsideritasaseparatearticulation.

 JointCapsuleandBursae;

 Abursaisamembranoussacfilledwithsynovialfluid.Itactsasacushionto

reducefrictionbetweenthemovingpartsofajoint,limitingdegenerative

damage.

 Therearemanybursaeintheelbow,butonlyafewhaveclinicalimportance.

 Intratendinous:locatedwithinthetendonofthetricepsbrachii.

 Ligament;

 Thejointcapsuleoftheelbowisstrengthenedbyligamentsmediallyandlaterally.

 Theradialcollateralligamentisfoundonthelateralsideofthejoint,extendingfrom

thelateralepicondyle,and

blendingwiththeannular

ligamentoftheradius(a

ligamentfrom theproximal

radioulnarjoint).

 Theulnarcollateralligament

originatesfrom themedial

epicondyle,andattachestothe

coronoidprocessandolecranon

oftheulna.
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 MovementofJoint;

 Theorientationofthebonesformingtheelbowjointproducesahingetypesynovial

joint,whichallowsforextensionandflexionoftheforearm:

1) Extension:tricepsbrachiiandanconeus.

2) Flexion:brachialis,bicepsbrachii,brachioradialis.

=>Note:pronationandsupinationdonotoccurattheelbow–theyareproducedatthenearby

radioulnarjoints.
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5.Radioulnarjoint;

 Theradioulnarjointsaretwolocationsinwhich

theradiusandulnaarticulateintheforearm:

1. Proximalradioulnarjoint.

2. Distalradioulnarjoint.

 ProximalRadioulnarJoint;

 Theproximalradioulnarjointislocated

immediatelydistaltotheelbowjoint,

andisenclosedwithinthesame

articularcapsule.Itisformedbyanarticulationbetweentheheadoftheradius

andtheradialnotchoftheulna.

 Theradialheadisheldinplacebytheannularradialligament,whichformsa

‘collar’aroundthejoint.Theannularradialligamentislinedwithasynovial

membrane,reducingfrictionduringmovement.

 Movementisproducedbytheheadoftheradiusrotatingwithintheannular

ligament.Therearetwomovementspossibleatthisjoint;pronationand

supination.

i. Pronation:Producedbythepronatorquadratusandpronatorteres.

ii. Supination:Producedbythesupinatorandbicepsbrachi.

 DistalRadioulnarJoint;

 Thisdistalradioulnarjointislocatedjustproximallytothewristjoint.Itisan

articulationbetweentheulnarnotchoftheradius,andtheulnarhead.

 Inadditiontoanteriorandposteriorligamentsstrengtheningthejoint,thereisalsoa

fibrocartilaginousligamentpresent,calledthearticulardisk.Itservestwofunctions;
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a) Bindstheradiusandulnatogether,andholdsthem togetherduringmovement

atthejoint.

b) Separatesthedistalradioulnarjointfrom thewristjoint.

1. Pronation:Producedbythepronatorquadratusandpronatorteres.

2. Supination: Producedby

thesupinator andbiceps

brachi.

 InterosseousMembrane;

 Theinterosseousmembraneisasheetofconnectivetissuethatjoinstheradiusand

ulnatogetherbetweentheradioulnarjoints.

 Itspansthedistancebetweenthemedialradialborder,andthelateralulnarborder.

Therearesmallholesinthesheet,asaconduitfortheforearm vasculature.
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WristJoint;

 Thewristjointisformedby:

1. Distally:Theproximalrowofthecarpalbones(exceptthepisiform).

2. Proximally–Thedistalendoftheradius,andthearticulardisk(seebelow).

 Theulnaisnotpartofthewristjoint–itarticulateswiththeradius,justproximaltothe

wristjoint,atthedistalradioulnarjoint.Itispreventedfrom articulatingwiththecarpal

bonesbyafibrocartilaginousligament,calledthearticulardisk,whichliesoverthe

superiorsurfaceoftheulna.

 Together,thecarpalbonesform aconvexsurface,whicharticulateswiththeconcave

surfaceoftheradiusandarticulardisk.

 JointCapsule:

 Likeanysynovialjoint,thecapsuleisdual

layered.Thefibrousouterlayerattaches

totheradius,ulnaandtheproximalrow

ofthecarpalbones.

 Theinternallayeriscomprisedofa

synovialmembrane,secretingsynovial

fluidwhichlubricatesthejoint.

 Ligament:

 Therearefourligamentsofnoteinthewristjoint,oneforeachsideofthejoint

1. Palmarradiocarpal:Itis

foundonthepalmar(anterior)

sideofthehand.Itpasses

from theradiustobothrowsof

carpalbones.Itsfunction,apart

from increasingstability,isto

ensurethatthehandfollows

theforearm duringsupination.
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2. Dorsalradiocarpal:Itisfoundonthedorsum (posterior)sideofthehand.It

passesfrom theradiustobothrowsofcarpalbones.Itcontributestothe

stabilityofthewrist,butalsoensuresthatthehandfollowstheforearm during

pronation.

3. Ulnarcollateral–Runsfrom theulnarstyloidprocesstothetriquetrum and

pisiform.Worksinunionwiththeothercollateralligamenttopreventexcessive

lateraljointdisplacement.

4. Radialcollateral–Runsfrom theradialstyloidprocesstothescaphoidand

trapezium.Worksinunionwiththeothercollateralligamenttoprevent

excessivelateraljointdisplacement.

 NeurovascularSupply:

a. Mediannerve.

b. Radialnerve.

c. Ulnarnerve.

 MovementsoftheWristJoint:

 Thewristisanellipsoidal(condyloid)

typesynovialjoint,allowingfor

movementalongtwoaxes.

 Thismeansthatflexion,extension,adductionandabductioncanalloccuratthewrist

joint.
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 Allthemovementsofthewristareperformedbythemusclesoftheforearm.

i. Flexion.

ii. Extension.

iii. Adduction.

iv. Abduction.

1) Flexion:Producedmainlybytheflexor

carpiulnaris,flexorcarpiradialis,with

assistancefrom theflexordigitorum

superficialis.

2) Extension:Producedmainlybythe

extensorcarpiradialislongusandbrevis,

andextensorcarpiulnaris,with

assistancefrom theextensordigitorum.

3) Abduction:Producedbytheextensor

carpiulnarisandflexorcarpiulnaris

4) Addiction:Producedbytheabductorpollicislongus,flexorcarpiradialis,extensorcarpi

radialislongusandbrevis.
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