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Intreduction

o, Osteoarthritis (@A) AECtS the wWhele “knee
joint ergan” — Netjustcartizage!

(Hunter and Felson, 2009)

e OA:

“...Joint diseases characterzed by repetitive
[ESpPeNSe 1o Injury Withrsulseguent
legenerative, reparative; and degenerative
structural changes inrallfissues;of the joint..."

(Prizker, 2003)



www.octc.kctcs.edu/gcaplan/anat/Notes/Image585.gif
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Intreduction

o Examining smallimelecules; to large
concepts
o Review: joint physielegy and examine OA
changes In hody Stiticilies
— Cartilage, boene, syneviun, MEenIscus, joint
capsule, ligaments; MUSEIes
o Resulting effect on:

— Range ol motion,, propieceplen; pain;, galit,
function, physicall actvity; participation



Canage

* Hyaline cartlagercovers anticular surface
off synovial jeints

* No bloed/ lymphatic VeSSels or nerves

o Eunction
— Resist compression/  Sheck: alsorber
— Decrease friction
— Support the body

(Gartner and Hiatt, 2007)
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Chondrecyies

e Cells

— Large nucleus
— Organelles; fior proleinrsyRiies|s

o Flnction
— Maintain extracellul2Enyatiinx
— Repailr damaged cartizage

(Gartner and Hiatt, 2007)
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Collagen

o Protein

o Hyaline cartiliagemainly/consists of
collagen 1 IX and>xi

e FURACHION
— Resjst tensile forces
— Provides meshwork o ether molecules

(Gartner and Hiatt, 2007)
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Vielecules

. Proteoglycansi (i)

— Resist compression; retard moevement, bind
molecules

— e.g. aggrecan
o Glycosaminoglycans(GAG)

— Resist compression

— e.0. hyalurenic acidi, chendnreiin; sulphate
o Glycoproeteins

— Assist cells Inradherng e maiiix
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\\Water

o 65 101 80% welghteirhyaline cartilage

o Function
— Nutrent transperit
— Resist compression

(Gartner and Hiatt, 2007)



Articular surface

(Flik et al., 2007; Sharma and Berenbaum, 2007)



Canage

e How does It Wok?
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Bone

o Cells: osteohlasts; GSIEeEYIES, 0Sieoclasts
— Maintain and ireVverhone

o |norganic component
— Calciumi and phesphRereus cl/stals

. Organic compoenent
— Collagen |, GAG, PG;, glyCopeIEins

(Gartner and Hiatt, 2007)



SONECaVErS

o Periosteum
— Outside of heRe; neRcalclied collagen
— Not present at aiculairends

o Compact bene
— Dense, compoesed offlamellae
— Thin layer at articularends

o Spongy/ cancelleus
— Poreus, liInes marrow:cavity,

(Gartner and Hiatt, 2007)






Subchendral Bone

o Sulbchondral plater0rdiier S0 mm thick
o Extends from tidemeaiik tormarrow

o Consists of calcliied cariage and
compact bene

o Highly vasculan
e Nenve fibers
e EFUNCHIONS as shock anRseier

(Brandt et al., 2003)



@A
o \What happensint@A?




Early @A=Cartilage

o Eibnillation off stpericial cantiiage
o Advancement o' Bleod Vessels

o |Acrease Inwater-1ncrease permeanility
and decrease Stiffness

o \Weakening of matiix

(Lerenz and Richter, 2006)



Early @A=Cartilage

o Chondrocytes- clUsier; Mypertiophic,
change In gene expression

o Change in collagen content

o | @ss of PG and declieasen size
o Decrease GAG size

o ncrease in “breakdewnenzymes
o Imbalance ofi repair/breakdewn

(Appleton et al., 2006; Lorenz and Richter, 2006)



Later @A=@altilage

» Deep fissures o hene
o |nvasion of bleedVessels

o Hyaline cartiliageeplaced vy hone;
filbrocartilage

¢ Unclear tidemark
o Decrease In water

(Lerenz and Richter, 2006)



Later @A=@altilage

o, Cliondrocytes adisappear

o Change in collagen conient

o Loss off PG, GAG

o Replace by smallerPG

o |Acrease in-breakdewn enzymes

(Lerenz and Richter, 2006)



OA= Cantiiage
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OA- Bone

o ncrease vasculariby,

o |AItial Increase IntkeReETermation rate
fellewed by decrease

o Imbalance of beReNeHnalen/ reserption
o |ncrease thickness and density.

e |NCrease stiifness, decrease snock
alsorption

(Brandt et al., 2003)



OA- Bone

o JoInt space namoewing
— Cartilage loss

o Subchondral scleresis
— Increase bone density
o Sulbchondral cyst
— Cavity
o, Osteophytes
— Bony eutgrowins

(Brandt et al., 2003)



www.yorkshirekneeclinic.co.uk/knee-arthritis-treatment.htm



SyneVitim

o Lines the articul2ifjenmi

o Cells- Ellbroblasts anaimaciophages
o, Secretes synoviaisivie

o Molecules- lubrichg hayallrenic acid
o [ Ubricates joint, declrease fiction

o Hydrodynamic lubricaien

(Brandt et al., 2003)



OA= SyRevium

o Hyperplasia, thickeningland filbrosis of
Synevium

o Edema

o |ncrease in hyalurenic acid

o Bone and cartilage firagments

o [Acrease in chemicalimediators

o |mbalance of destructiverand innibitor
molecules

(Brandt et all., 2008; Lorenz and Richter, 2006)



OA-VIeniscus

o Meniscus- firecaiilage

o DiSruption or cellagERNIErS
o [Degenerative tears

o Increase in cellsirext e teal
o Synthesis ol collagen

o \/ascularization: at meargins

(Brandt et al., 2003)



OA- Joint Capsuie/ Ligaments

o Capsule anad ligaments
— Collagen: | anaMienen)asts

o Capsule
— Edema, Increase; PG filoresis
— [Laxity or stiff

o Ligaments
— [Laxity or stiff

(Brandt et al., 2003; vander Esch et al., 2006)



OA-Vbscle

o Muscle atrophy andiewWer cross-sectional
area

o Quadnceps and amsting Weakness
o 7 \/eakness leadsiie disease progression
o Decrease voluntai/musele activation

* Increased co-activation e guadriceps and
namstring

(Diraceguliet al., 2009; Fink et al., 2007; Gartner and Hiait; 20017 Hortehagyi et al., 2005; Hubley-
Kozey et al., 2009; Petterson et al., 2008; Slemenda et all, 1997)



But.....what do we see?




OA=- ROV

o Decrease In rangereiimotion (ROM) in OA

o ROM related to diseasesevernity and self-
ieport disability

(Arokoskilet all, 2004; Ersoz and Ergun, 2003; Steultjens etial., 2000)



OA-Vbscle

o Muscle atrophy andiewWer cross-sectional
area

o Quadnceps and amsting Weakness
o 7 \/eakness leadsiie disease progression
o Decrease voluntai/musele activation

* Increased co-activation e guadriceps and
namstring

(Diraceguliet al., 2009; Fink et al., 2007; Gartner and Hiait; 20017 Hortehagyi et al., 2005; Hubley-
Kozey et al., 2009; Petterson et al., 2008; Slemenda et all, 1997)



OA- Proplieception

o Proprioception'= oI PeSsItion SENse

o SENseny signalsiremmecepiors in
muscles, tendons, jeinicapsule,
igaments, skin

o |mpaired proproceplieRin @A
o Proprioception defectsiniilences OA?

(Lund et all, 2008; Sharma, 2003)



O©A-"Pain

o Higher seli-repeipainevels
o Radiolegical ©AMmpiIElaied to pain

o Innenvated structires: synpvium, capsule,
Bone, tendons, lIGamMeERs

o Sensitization off painiieRes 18y chemical
mediators

o PSychogenic pain

(Hubley-Kezey et al., 2009; Kidd), 2003)



@A Gail

o Decreased gait'speed
o Decreased sieprlengin

o |ncrease loadinginimedial knee
compaltment

— Related (o progression eif ®@A

o Compensations to reducerleading
— Jee-out, trunk lean

(Hubley-Kozey et al., 2009; Hunt et al., 2008; Miyazakitet all;;2002; Therp et al., 2006)






OA- Eunctien/fPhysical Activity,

o Decreased seli=reporitncion
o ewer averagerand peakiphysical activity,
o Decrease time SpentInVigerous activity.

e DO not achieve recommended level of
physicall activity.

(Farr et al., 2008; Hubley-Kozey et al., 2009; Murphy et al.; 2008; Vignen et al. 2006)



OA- Pallicipation
o Individuals wWithr@AsRet satisiied with time

Spent participatingiREseciall reles”
— Physicall leisure; ravell secial events

(Gignac et al., 2008; Machado et al., 2008)



Conclusion

o, Osteoarthritis (@A) AECtS the wWhele “knee
joint ergan” — Netjustcartizage!

(Hunter and Felson, 2009)

e OA:

“...Joint diseases characterzed by repetitive
[ESpPeNSe 1o Injury Withrsulseguent
legenerative, reparative; and degenerative
structural changes inrallfissues;of the joint..."

(Prizker, 2003)



Conclusion

Cartilage Synovium Joint Capsule  Ligaments
: Muscle
Bone Meniscus
Function Gait
ROM 2 Participation

Proprioception
Pain Strength Physical Activity
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