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Etiology of ChondralInjuries

ÅSports trauma

ÅWork related or other trauma

ÅChronic instability

ÅMalalignment

ÅMeniscalpathology

ÅOCD

ÅObesity



Clinical Challenge

ÅArticularcartilage has poor intrinisiccapacity 
for healing and repair

ÅAvascularchondrocytescannot migrate to 
area of repair

ÅCauses significant disability by limiting 
employment,sportsǇŀǊǘƛŎƛǇŀǘƛƻƴΣ ŀƴŘ !5[Ωǎ

ÅDetermines outcome of reconstructive surgery

ÅMay progress to end stage osteoarthritis



Incidence of ChondralInjury 

Å5-10% of acute knee 
hemarthrosis1

Å31,516 knee arthroscopies2

ï60% Outerbridgegrade III-IV 
lesions

ï5% of grade IV lesions in 
patients < 40 years old.

Å61% of 1000 knee 
arthroscopies3

ï42% w/ ACL or MM injury
ï58% chondral lesions on MFC



Staging of ChondralInjuries

ÅBased on diagnostic arthroscopy findings

ÅOuterbridge

Type I.  Softening, swelling

II. Fragmentation and fissuring, Җ 1.5 cm

III. Fragmentation and fissuring, > 1.5 cm

IV. Cartilage erosion to subchondralbone 



Staging of ChondralInjuries

ÅICRS

Normal

Grade I.   Superficial fissures

II.  Җ 50% cartilage depth

III. > 50% cartilage depth to subchondralplate

IV. OC lesions through subchondralplate



Biomechanics of ArticularCartilage

ÅReduces contact stresses

ÅReduces shearing and compression forces

ÅReduces friction

ÅLow wear surface

ÅDistributes load 



ArticularάIȅŀƭƛƴŜέ /ŀǊǘƛƭŀƎŜ

ÅOne cell type - Chondrocytes

ÅPrimarily extracellular matrix

ÅNourished by synovial fluid

ÅNo blood supply

ÅNo nerves

ÅNo lymphatics



Structure and Composition

Fluid 
ï65-80% water

ïFlow 
ÅResistance to flow 

pressurizes supports load

ÅNutrient Transport

Solid
ï60-70% collagen (dry 

weight) 
ÅMajority Type II (also V, 

VI, IX, X, XI)

ï5-15% PG (dry weight)
ÅChondroitin, Keratan and 

Dermatan sulfate

ï10-25% chondrocytes

Porous Biphasic Material



Structure and Composition
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Structure and Composition
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Goals of Treatment

ÅRestore articularcartilage surface

ÅRelieve patient symptoms and 
improve function

ÅMatch biomechanical properties of 
normal hyaline cartilage

ÅPrevent or slow progression of 
focal chondral injury to DJD



Patient Evaluation

ÅSymptoms

ïPain

ïCatching

ïCrepitus

ïEffusion

ÅPatient expectations



Physical Examination 

ÅInspection
ïStance/alignment

ïGait

ïIncisions 

ÅPalpation

ÅRange of motion 

ÅLaxity 

ÅEffusion 

ÅStrength   



Radiographic Evaluation

ÅPlain radiographs

ïWeight bearing AP

ïFlexion PA weight 
bearing 

ïLong leg alignment 

ïSunrise view



ÅMRI ςArticular
Cartilage Imaging
ïFat suppressed, 3D 

spoiled gradient 
echo images 

ïModified fast spin 
echo techniques 

ïLesions 1 mm deep 
and/or 3 mm wide 
can be visualized

Radiographic Evaluation



Radiographic Evaluation



Diagnostic Arthroscopy



Identify the Pain Generator!
ÅAsymptomatic chondral lesions of the knee are VERY 
ŎƻƳƳƻƴΧ
- 47.5% of asymptomatic athletes  - Kaplan et al 2005

ÅUse history and physical exam to confirm the cartilage 
lesion you are seeing on imaging is the source of their 
pain
- Location
- Mechanical Symptoms
- Effusions
- Response to corticosteroid inj



Treatment of ChondralInjuries

ÅNon-operative

ÅOperative



Non-Operative Treatment

ÅNSAIDs

ÅCortisone injections

ÅViscosupplementation

ÅUnloader braces



Operative Treatment

ÅLavage and debridement

ÅFragment Fixation

ÅMarrow Stimulating Techniques

ÅCartilage Transfer/ OsteochondralGrafts

ÅCell Based Treatments



5ǊŜǎǎŜŘ ŦƻǊ {ǳŎŎŜǎǎΧ

ïEnvironment must be conducive to Chondral 
Health

ÅBest to treat isolated chondral injury

ÅOpposing articular surface < grade I-II chondromalacia

ÅLigamentous stability

ÅNormal alignment

ÅMeniscus integrity

ÅPatient compliance
ïRehab protocol



Lavageand Debridement

ÅArthroscopic Lavage & 
Debridement 

ïRemoval of degenerative 
articular cartilage debris

ÅRemove unstable flaps

ÅDecreases degradative 
enzymes



Lavageand Debridement

ÅArthroscopic Lavage& 
Debridement

ïIndications 

ÅLesions < 1 cm2

ÅFailure non-operative treatments 

ïTechniques 

ÅRemoval of unstable cartilage 

ÅMechanical debridement 



ÅArthroscopic Lavage& Debridement 
ïResults

Å74% good at 14 months.4

Å66% improved at average 3.5 yr follow-up.5

Å63% good at 4 years.6

Å> 50% improved at 4.5 years.7

Lavageand Debridement



Fragment Fixation

ÅSubchondralbone attached

ÅFixation options to include chondral darts, 
pins, compression screws, suture

ÅImplant may have to be removed at a later 
date ςespecif non-absorbable
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Case Report

Å19 yr old male injured right knee playing
basketball


