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Learning Objectives

e History Taking

e Clinical Examination
e |[maging

* [reatmeit

— Nieds, Lifestyle) Referrals
— Injection yAspirationchechniques
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What is primary OA?

Biological changes

Biochemical homeostasisioss
Biomechanital failure of cartilzge
Altereddoint forcas
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Arthritis

Chronic Disorder

Articular cartilage
 Softening, Disintagiation

e New growth atgeint margins
e Capsule thickened
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Bone

e Focal trabecular degeneratich
e Subchondral cysts
e Reactive scie¢rosis

e With.ificreased vasSoularity

e Endacinondral gssification (ike kids)

e producinggssteophytes
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Genetic

Metabolic
Hormonal

Usage

Mechatitcal Stresses
Pre-existing diséase
Cartilage fajury
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OA

* |Increases with age

e Activity level NOT relatec.to arthritis
incidence

o 25%H1s 45-64 xS
e 85% pts >65.yrs
— have prewmiature arthr@sis of the knee (as seen on xray)
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Cartilage

e Type Il collagen

e Cross linked type IX collagen

e 80% water

e 20-40%ci'y weight-of glycosaininoglycans
e Chandrocytescand a composite gel
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OA

ncrease water content

Loss of glycosaminoglycans

Reduced teisile strength and resilience
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OA Knee

* OA of the knee Is very
common

e Begins as mona-
compartment-disease
In 70% oicases
(higherin Asians)
e Stays in one

compartment for up te
20 years
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Pattern of Progression of OA

Mono-compartment OA

Intercondylar
Incarceration

Rotatory suiuxation

Progtessive ACL
attenuation

Bl and tri-cGimpartment
psteoarthritis
Lo
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Classification

e No useful clinical classificaticn

e QOuterbridge classificatieti.describes areas
of chondral-damage — NOT proghostic

e Treat syrivptoms rather than'Xrays
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What we hope tgZavold
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What we hopecto avoid
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Osteoarthritis

e What Is the source ofithe pain?

 Arthritic pain.s-iargely dueto
Increased striss on the
unprotegied bone
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History Taxing

o Activity level
 Employment
 Pain profile
 Joint profile

* Functionai‘trofile

e Remeniger referreg-pain
— Back or Hip
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e |ocation

e Rest

e Night

e Stair climbing

o Aftensitting PF jt involved
e Squatting

e Barometric pressite changes
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Symptomis

e Swelling

e Catching

e |nstability

e Onset obhsymptoms

e Response t¢ prior tre€atment
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Disease progiession

Early OA often localised to l&area
Long standing OA pain more diffuse

Can have-acute change in a crironic knee

Can get AVN
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Clinical Examination

e Remove socks and exposethighs
e Try standing'end walking
e Examinedie good leg first

LOQK — FEEL<2VMIOVE
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Functional Anatomyg”Assessment

Gait

Alignment

Range of Motion

e Hip

Knee

e  Ankle/Fhot

Knee Arthritis
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Clinical Assessiient

— Body habitus

— Gait — antalgic, thrust, stiff.ete
— Swelling

— Scars

— Muscl®Wasting

— Tenderness

— Instability

— Neurovascular statés
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Check for efitision
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Palpatief
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Anterior Drawye
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PCL.: Posterior Bfawer Test
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Ligament Injury Classification

e Grade |

— Stretch or tear of individualgwe
fibres without instability

e Grade ll

— Partial tear with_rainor
instability

e Grade Ik

— Compiete disruption-at

ligament continyity
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Ligament Injury Ctassification

e Grade Ill Tears
— grade |: <5mm opening
— grade I1H5-10mm opening
— graa&’lil: >10m«i» opening
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McMurray. sTest
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Meniscal T&ars:

S, &

OHfI:dG;POFI.TB Knee Arthritis
CIRTEIEAR T A APAMTYE MEBIINE SR Non Surgical Management




W Mark Parisi
ar k.

vEnﬁﬁm‘r,r :
r-RAYS M E B A SH "“

."'t ). ..

-

53 B Knee Arthritis
ORTHOSPORTS )
CIRTEIEAR T A APAMTYE MEBIINE SR Non Su rglcal Management




Osteoarthritis: Imaging

e MRI
— Dx unclear with plain XR
— |localised choriaial lesions
— atypical mariscal tears
— OCD, SONK

e Bone Scan
— Dx unclear;)SONK
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Destruction

and collapse
of bone
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Joint space
maintained
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EZne on Bone Savere
Latellofemoral@ithritis
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Investigations [d¥maging

Plain radiography
Stress radiography
Ultrasouné

CT Scan

MRI Scan

Bone Scan
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Treatme

> - WA U

e Slow progression of disease allows
stepwise algorithm

e Physipiogical agz important
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Non surgical

Lifestyle modification
Bracing

Orthotics
Rehab

Medications

Intolerable lifestyie changes dictate Rx

OHTHOBPOHTS
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The following are classified as
Recommensied:

e Overweight patients (BMI>25) shoulddose
a minimum of 5% of their'body weight.

e Low impact aerohic fitness exercises

e Preop preparation fopsurgery important

Knee Arthritis
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What exercise cai¥| do doc?

e Muscle strengtheriing - impré&ve a specific
functional loss

e Aerobic exeicise leads to bettertong term
functionaboutcome, - preferred

e Beneficial effects’ of exercise lost 6 months
after exercis@terminated.
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Avoid

e Range of motion ang flexibility exercises

e Building up muscle to act as\asiock absorker works

well but trying to improvetinotion causesirritability
of the joirt'and almost never works.

e Lateral heel wedges for mediai knee OA

e This'is a time honoured tradition but has been
shown not t5)Work in several good clinical trials

T
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Recommended

e Participate in education programmes

— walk instead of run, lifestvle modification etc
e Quadriceps-Strengthening exercises
e Patella taping forsnort terni-pain relief
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Lifestyle

High stool (avoid standing)
No high impact

L ose weight
Reducesquatting<and stairs

Raised toilet seat
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Shoes

e Energy absorbing
e Wedges

e (5 degrees.or about 7mm)

e Limited by 2° correction at foot level
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Bracing

e Effective

e Expensive

e Nottuleratedd Australia
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e Walking stick
— Top of GT when wearing-snoes

e Very good fér acute exacerbations

e ? Loss of indep@ndence
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Medications

e Paracetamol

e Aspirin

e NSAIDS

e Oral ‘suoplements?

e Narcotics
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NSAIDS

e Reversibly inhibit cyclo-oxygeriase side.af
arachidonic acid metabolisg;

e Blocks inflammatory agernits

e Prostaglangins, leukotrienes
e Not gdod for stomach mucosa, renal blood flow, Na balance

e Hepatit biotranstormation, renal excretion
e Side effects wsually dose related
e Yearly FBC, LFT’s, creatiitine, stool blood testing
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Chondroprotectivegsupplements

e Glucosamine and ¢hondroitirsulfate

Endogenous molecules in‘artic. cartilage
Synergistic wien taken together

Gluc — stimiulates.chondrocyté and
synovidcyte metabolism

Chord — inhibit degradstive enzymes and
prevent fibirin thronabi in periartic. tissues

Knee Arthritis
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Recent studies show probably not
effective

e Glucosamine e Chenadroitiy

— 87% oral dose =. 70% absorked
absorbed in gut — 1200mg'a

a day
— No signifi¢ant side
effects©r toxicity

— lg-a0ay

Rose Hip Vitayperhaps an option
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Corticosteroiddnjection

When NSAIDS fail @v C/I
>6/52 symptoms
Minimal systemic effects

Microcrystalline (triamcinalane) slower
absorytion and more prolonged BUT can
give.crystallin&synovitis

e | use betamethasonesodium phosphate
(Celestoné)

Knee Arthritis
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Corticosteroiddnjection

Effect variable
Max 4/year
Less effective each time
Subcut fat atrophy-and pigmentation
changes
e Infection rates v low
e MUST USE ASEPTIC"TECHNIQUE
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Steroid Injections
Contraindications

Septic arthritis

Skin infections

Intraarticular fracture at site
Coagulztion disorders

Poofly controlled diabetic.{relative Cl)
History of TH\{relative
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KNEE INJEGHON

Extended lateral
approach

e Target

— Retro-patellarspace
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KNEE INJECTHON:

Knee extended: Medial Appxréach

e Patient re

e Examiner

medially

axes quadas.

oushes patella

e Needle Position:

— miigway between superior

and inferigfpole of patella

— Needle“-orizontal
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KNEE INJECFTON:

Flexed Medial Apprcach

e Target:
— Intercondslylar notch

e Landrarks:
— Hailow along the joint
line just-rhedial to the

patellar tendon
5B by
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KNEE INJECTHON:
Flexed Medial-&pproack

e Patient sitting:
BEWARE syncope!!l

e Needle Position:

— 30° latvaily and sligetly

superiorly

e Resistance:

— caused by\eone or
cruciates

redirect
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Viscosupplementation

High MWt solutions supplenient the
reduced hyaluronate congentrations

Made from Rcoster conins

Synvisc, Hyzalgan, Qrthovisc, iNEOVISC weera
3 and:5'weekly injections

Effects:

e Physical,*Anti-Inflammyatory, Anabolic,
Analgesic, chondroprotective
£E 8 b
X
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Viscosupplementation

e Helps jt distribute 'cad and !&dricate

e Antiinflammatory, nocicentive reduction
e Response varlable

e More expensive tnan steroids
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SYynvisg

Kinetics mean that.it can’t justbe
replacement of physical etfects

Half life probably hours
Leucocytes: inhibition of

e _Oragocytosis;adherence and mitogen stimulation

Stimulate syfhovial fibrodlasts
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SYynvisg

e Aspirate large effusions
e LA infiltration to find jt
e Avoid ‘activity’ for 48 hrs

e C/l(known hygersensitivity’

Knee Arthritis
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Patient Selection

' Medical Number 9% Better
\ 4 X-ray of or Much
DN grade G4 Knees  Better

o~
v

i 68 91%

Patients with early and intermediate
disease had better results than those
with end-stage disease.

>75% of knees were reported as better or much S\ | 138 8090

better and resulted in better or muc!ihetter
activity levels.

180

¥ 58%
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VISCOSUPPLEMENTATION

e PRACTICAL POINTS

— Contra-indications
e Chicken o¢'egg allergy

— Duration-of effect

e (& months
— Carnplications:
e Local reactions: 1 - 3.9
— Transient erytheni@) pain, swelling
;22 4 ° Raresystemicieactions (reported not proven)
A X
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Mesenchymal stem cells

e Sexy, enticing, Perhaps Mediadriven
e Totally experimental !!
e Assists tissue to repair / regengtate

e Canftnelp bora’on bone arthritis
e Must have'good aligriment
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How does itavork?

e Can be derived from
— Muscle
— Fat
— Marrowvz
— Blogd

+-iVlay need ermancement.ih the lab

T
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How does itavork?

e Modifies immune ¥esponse

e Anti-inflammatory

e Secretory signaling

e Chondrocyte and:<apillary geineration

e Downrregulation of pro-inflammatory
cytokines

e Pluripotent cells tbobably not that relevant
8 4

==

==

Knee Arthritis

O£ Non Surgical Management




Does is work?

e Horse and goat maéaels

e Human trials still undera@y

— Very srali numbers

e About-$59000 out’of pocket per injection
— Requires G/A-and Day surgery admission
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MSC

e Need to correct malalignarent and
instability
— HTO
— ACL reconstruction
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Can we stop the deterioration

Celestone — short term symgitomatic relief
Hyaluronic acid — longer-ielief
PRP — doesiy't work

Mesencnymal ster? cells - experimental
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Surgicai

e Arthroscopy
e Osteotomy
e Arthroplasty

e Meniscal transiziantation
e Cartilage grafting

:-' = .-i’
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Arthroscopy

e Acute change in symptoms
e Well localised pain
e Dilutes inflathmatory cytokines
e Removes mechanrical symptoins
— 607 Better
— 20% Samg
— 20% Wei'se 3/12

Knee Arthritis
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Experimentai-work

e Chondral grafting

e Meniscal transplants

e Spacers
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Osteotony

e Younger patients
e Higher demands
e |ess used nowadays
e Better for medial-CA
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HTO

Some favourable res{its reporteéc..

e 80% good results at 5
years

* 60% good results at 10
years

(Caoventry)
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Uni Knee

e Limited indications

e Works well in well selectad patients

e Some needrxevision to TKR
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TKR

e Definitive treatment

e “high” complication rate

e Limited lifestyle afterwards
e Polyethylene weat
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Preparing far TKR

e Bike e Rowing

e Cross Trainer o Lydrotherapy
e Boxing e Grindey

e Swimming e Table'Tennis

e Pacdling
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Knee Replacement is aggood operation

e >95% success rate
Cost effective
Restores fuilction
Reducesburden gtvthe comiviunity

Lasting ~15yrs

Knee Arthritis
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TKA Activity Recommendations
(ISAKOS,.2001)

Yes If Prevaous EXxp. No

«Slow Aerobics «Slow Aerobics eFast'aerobics
*Cycling *Bowling «Baseball
*Ballroom dance «Canoeing *Basketball
*Diving «X country skiing *Football

*Golf eStationary skiing eGymnastics
*Hiking «Square dancing Handball
*Rowing oLiClbles tennis *Hockey

«Sailing s\Weight m&onines «Jogging
*Swimming *Walking,rough Singles Tennis
*Walking surfaces *Squash
-Shﬁrﬁﬁe@oard *Volleyball
2SS PNSErOT. ... Mﬁﬁﬁg@?ﬁ&ﬁ%ement




TKR
Good, but not witsout preblems:

Incomplete pain relief
Loss of motion

Loss of function
Activity restriction
Difficuit revisions
Wearproblems

Altered joint

mechanics
:-'_.'_ -;i!l
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TKR Complications

instability - loss of bone stock
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Knee Replacement is aggood operation

e Problems
— Blood loss
— Fat Embolism
— Fracture from pins for computer giéidance
— Companent malrotation ~
— Comdpgonent Maiaglignment
— Cost
— Inventory

— Lack of planning
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Malalignment leads to increased
failure of implants

e Computer navigation heips with caronal
alignment only

Rotation very important fotatella tracking
Rotation, sizirg-and AP translatiorcmuch

petter
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Customised patient specific cutting
blocks

The idea is to maké.the operation more
accurate, more reproducikie’and create less
complications




Routine Imaging
e Weight Bearing AP

e | ateral

e Notch View
e Skyline Patella

Knee Arthritis
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Imaging for thisd¢échnique

e MRI (or CT)

e Long leg alignment to recroduce
mechanical axis
e Morphology of the knee itself

e 3D computer mogel made by segmenting

thecan
e Gives patient anatomy
e Landmark identification — same as those for any
knee replacement
:-I_.: ';i’
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Imaging uploadegtto the web

e Engineer makes a plan for th@operatien
e Surgeon reviews the plan
e Adjusts fordiexion deformity
e Changessize, cuts.etc
Plannapproved
Bone modéis produgcé&d

= Blocks produced
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Tibia Alignment

Lateral

JProvrnal Resection:
75 rornfrom atedid
7 rornfrorn Lateral

JPosterior Slope:
Jdeg

Anterior

JProvxrnal Resection:
75 rornfromn atedid
7 rornfrorn Lateral

Thia Yaruzvalgus Defommity
aechanical Az of Shaft

9

ML Irplant idth:
Wertical Lines O

o\

Prosirral (oo

nj

(=R |
|rotation: )4

iiedid 143 of Tibia Tuberde

JProvrnal Resection: Kx
75 rornfrom atedid O

7 rornfrorn Lateral

ML Irmplant idth:
Wertical Lines

Posterior Inplant Boundary

Mozt Pogterior Horizontal Lnes

thritis
agement



Fermur Alignment
Lateral

[0z tal Resection:

0.5 rmrnfrom stedid

9 rrn from Lateral
Trm  intoSulous

[Pozterior Resecton:
n fromianedid
12 fromnLateral

Arteriar Resection:
Jush to Anterior Shaft

Anterior

[0z tal Resection:

0.5 ronfrorn dvedid
2 rornfrom Lateral

Trm intoSulous

[Fermor W alzus:
Miechanical Auxdz-Coronal Plane

AL | rrp lant 1idth:
Wertical Lines

Distal (90 deg
[Rotation:
AP s

[Pozterior Resection:
1 rm from Medid
12 rorn frorn Lateral

il Irrplant idth:

Wertical Lines

Irmplant Boundary

Mozt Pogterior Horzontal Lines

.
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Models Progiiced

Sy &

B A "
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Visionaire Cutting Block Placement

Knee Arthritis
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Nylon blocks produce¢ to fit the

R S

|
4

Final destgn manufactured
g
By Yt Knee Arthritis
O£ Non Surgical Management




The Surgeéty

e The blocks DO NOT ireplace strgical
thinking

e Every step stiil checked by the siirgeon

e Traditioral'equipnient can still be used
evenawith the blocks

e The blocks.caih be discarded if the surgeon
feels theware wrorig
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During the operation

Routine exposure of the kneé

Less violation of intramedullary cawits and
so less fat emoolism

No pins&s for comyputer guidance

Everything doubie checked in routine
fashion
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Femoral side eXcellent

e “Locks” into place
e Perfect fit and control efrotation
e Size of implant known and plaxhed for

e Tibia)nhot yet aiite as geod but can be
double chegked using)yjigs more easily than
the femu¥ anyway
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Instrumentation designed.€o patient specific
anatomical features.aid supplieg sterile
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Much more efficient

Fewer operative steps
Set up and change over-titne muchdetter
COST — make the blocks S450

Less stediiisation #saves money ($S130 per
tray, SJess trays)less courier costs

e Saves S756
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Who can have it?

Any primary TKA patient is a&andidatefor
Patient Matched Insttumentation

(as long as thev can have a MRI or'C3)
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Pt Matched TKR:Summary

Exciting new techriclogy
Early results look great
Room for improvement

Shcu'd reduce-complications significantly
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Treatment Algorithm?

Conservadtive treatment

Arthroscopic debridement, microfracture;?chondral

resurfacing,?meniscal replagement
HTO or Unicondylar resurfacing

Total Knee Replacement...
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Doron Sher

MBBS, MBigtedE, FRACS

www.Doron.com.au

www.orthosports.coni-au

160 _2&tmore Rd-Randwick
47249 BurwonodRd, Concord
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