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ObjectivesObjectives

1.1. To diagnosis and evaluate OCD lesionsTo diagnosis and evaluate OCD lesions
2.2. To develop an approach to treatmentTo develop an approach to treatment
3.3. To identify different methods of surgical To identify different methods of surgical 

managementmanagement

Osteochondritis Dissecans Osteochondritis Dissecans 

““Lesion of dissection” as opposed to Lesion of dissection” as opposed to 
dessicationdessication
Subchondral Subchondral bone death leading to bone death leading to 
secondary damage to the overlying secondary damage to the overlying 
cartilage and subsequently cartilage and subsequently 
mechanical instabilitymechanical instability

Acute Acute chondral chondral injuriesinjuries typically occur typically occur 
through zones of provisional calcificationthrough zones of provisional calcification
Better healing potential becauseBetter healing potential because
reimplanting reimplanting the segmentthe segment restores this restores this 
anatomic layeranatomic layer

Articular Cartilage Architecture
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EtiologyEtiology

Repetitive traumaRepetitive trauma
Knee Knee -- 60%60% participate in high level participate in high level 
of activityof activity
Elbow Elbow -- Compression, Compression, valgus valgus in in 
athletesathletes
Talus Talus -- 7070-- 80% medial and 95% 80% medial and 95% 
laterallateral

IschemiaIschemia
Genetic predispositionGenetic predisposition
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Juvenile and adult formsJuvenile and adult forms
Are they the same pathologic process that Are they the same pathologic process that 
begins in childhood or adolescence but only begins in childhood or adolescence but only 
becomes manifest when the segment becomes manifest when the segment 
becomes unstable?becomes unstable?

IncidenceIncidence

Usually early adolescence (ages 10Usually early adolescence (ages 10--20)20)
Males:females 3Males:females 3--4:14:1
Bilateral 30%Bilateral 30%
Prevalence 30Prevalence 30--60 per 100,000 in the knee60 per 100,000 in the knee

Osteochondritis DissecansOsteochondritis Dissecans
KneeKnee

Lateral aspect of medial Lateral aspect of medial condyle condyle 5050--62%62%
Adjacent toAdjacent to tibial tibial spine, insertion of PCL, and spine, insertion of PCL, and 
medial aspect of patella in full flexionmedial aspect of patella in full flexion

Lateral femoral Lateral femoral condyle condyle 1616--22%22%
Patella 6Patella 6--16%16%
Central medial femoral Central medial femoral condyle condyle 19%19%

TalusTalus
Posteromedial Posteromedial 3333--56%56%
Anterolateral Anterolateral 4444--66%66%

CapitellumCapitellum

Clinical Presentation inClinical Presentation in the the 
KneeKnee

Insidious onset of pain aggravated by activityInsidious onset of pain aggravated by activity
Intermittent joint effusionIntermittent joint effusion
Giving way, catching or lockingGiving way, catching or locking
Symptoms suggestive of PFPSSymptoms suggestive of PFPS
Clinical signs Clinical signs -- atrophy, effusion, tenderness, atrophy, effusion, tenderness, 
and limitation of motionand limitation of motion
Wilson’s sign Wilson’s sign -- flex, IR knee, extend and ERflex, IR knee, extend and ER

(Not reliable according to Conrad and (Not reliable according to Conrad and StanitskyStanitsky))

DiagnosisDiagnosis

Differential:Differential:
Osteochondritis dissecansOsteochondritis dissecans
Acute traumaAcute trauma
Irregular ossificationIrregular ossification
Normal anatomic variantNormal anatomic variant

Juvenile OCD vs Adult OCDJuvenile OCD vs Adult OCD

PrognosisPrognosis
50% JOCD heal50% JOCD heal
22% have ongoing symptoms after 22% have ongoing symptoms after 
treatmenttreatment
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ImagingImaging

XX--rayray
Corticated, rounded fragment separated Corticated, rounded fragment separated 
by radiolucent lineby radiolucent line
Tunnel or notch viewTunnel or notch view

StagingStaging

Multiple iterations of the same principlesMultiple iterations of the same principles
Subchondral Subchondral bone affected alonebone affected alone
Abnormality of overlying cartilageAbnormality of overlying cartilage
Complete detachment and displacementComplete detachment and displacement

Clanton and Clanton and deLeedeLee

Stage 1  In situStage 1  In situ
Stage 2  In situ Stage 2  In situ -- unstableunstable
Stage 3  Partially detachedStage 3  Partially detached
Stage 4  DetachedStage 4  Detached

ICRS OCD I - stable with continuous but softened area with 
intact cartilage
ICRS OCD II - stable with partial discontinuity
ICRS OCD III - in situ lesions with complete discontinuity
ICRS OCD IV - empty defects with dislocated or loose fragments

International Cartilage Repair Society

MRI ImagingMRI Imaging

Imaging findings that indicate an unstable 
OCD lesion De Smet et al. 19971997

1. a line of high signal deep to the fragment as 
seen on T2-weighted images

2. an articular fracture indicated by high signal 
passing through the subchondral bone plate

3. focal osteochondral defect
4. a 5-mm-diameter fluid-filled cyst deep to the 

lesion
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Hefti Hefti MRI classificationMRI classification
Stage 1Stage 1

Small change of signal without clear marginsSmall change of signal without clear margins of fragmentof fragment
Stage 2Stage 2

Osteochondral Osteochondral fragment with clear margins but without fragment with clear margins but without 
fluid between fragment and underlying bonefluid between fragment and underlying bone

Stage 3Stage 3
Fluid is visible partially between fragment and underlying Fluid is visible partially between fragment and underlying 
bonebone

Stage IVStage IV
Fluid is completely surrounding the fragment but the Fluid is completely surrounding the fragment but the 
fragment is still infragment is still in situsitu

Stage VStage V
Fragment is detachedFragment is detached andand displaceddisplaced

ArthroscopicArthroscopic

Staging systemStaging system not specifically developednot specifically developed
Looks at overlying cartilage, its congruity,Looks at overlying cartilage, its congruity,
degree of detachmentdegree of detachment

FactorsFactors Affecting Affecting 
ManagementManagement

Identify the lesionIdentify the lesion
In situ or displacedIn situ or displaced

SymptomsSymptoms
PainPain
EffusionEffusion
LockingLocking

MRIMRI
Stable or unstableStable or unstable

Factors to considerFactors to consider

Age and maturity of patientAge and maturity of patient
Which joint is involvedWhich joint is involved
LocationLocation on the joint surfaceon the joint surface
Size of the lesionSize of the lesion
Stage of the lesionStage of the lesion
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Goals of interventionGoals of intervention

Restore viability of necrotic Restore viability of necrotic subchondral subchondral 
bonebone
Maintain or restore integrity of Maintain or restore integrity of articular articular 
surfacesurface

Surface congruitySurface congruity
Mechanical properties of the cartilageMechanical properties of the cartilage

Avoid or delay onset ofAvoid or delay onset of degenerative degenerative 
arthritisarthritis

Analysis of OCD of theAnalysis of OCD of the KneeKnee

Hefti Hefti et al J et al J Pediatr Orthop Pediatr Orthop B 1999B 1999
Multicenter Multicenter retrospective cohort (collection of retrospective cohort (collection of 
records of patientsrecords of patients who werewho were evaluated)evaluated)
452 patients with 509 knees in 12 countries452 patients with 509 knees in 12 countries
60% male, 40%60% male, 40% femalefemale
12.6% bilateral involvement12.6% bilateral involvement
21.2% history of trauma21.2% history of trauma
Negative Wilson test 70.9%Negative Wilson test 70.9%

Locations ofLocations of KneeKnee LesionsLesions
Hefti Hefti et al 1999et al 1999

Medial femoral Medial femoral condyle condyle near near fossa fossa 50.9% 50.9% -- typicaltypical
Other locationsOther locations

Central 19.1%Central 19.1%
Medial side of femoral Medial side of femoral condyle condyle 6.9%6.9%
Lateral femoral Lateral femoral condyle condyle 16.5%16.5%
Patella 6.5%Patella 6.5%
Tibial Tibial plateau 0.2%plateau 0.2%

Results in typical locationResults in typical location
31.4% normal, 41.7% nearly normal, 26.8%31.4% normal, 41.7% nearly normal, 26.8% abnormalabnormal

Results in unusual locationResults in unusual location
5.7% normal, 56.4% nearly normal, 37.9%5.7% normal, 56.4% nearly normal, 37.9% abnormalabnormal

Analysis of OCD of theAnalysis of OCD of the KneeKnee

Hefti Hefti et al J et al J Pediatr Orthop Pediatr Orthop B 1999B 1999
Evaluation of resultsEvaluation of results

Normal Normal -- no pain, tenderness, effusion, swelling, lesion not no pain, tenderness, effusion, swelling, lesion not 
visible, no gross dissection, no loose body, no OAvisible, no gross dissection, no loose body, no OA
Nearly normal Nearly normal -- minimal pain, tenderness, or effusion, lesion minimal pain, tenderness, or effusion, lesion 
visible on radiograph but no gross dissectionvisible on radiograph but no gross dissection
Abnormal Abnormal -- marked pain, gross effusion, lesion >20marked pain, gross effusion, lesion >20 mm, mm, 
marked sclerosis, dissection, loose body, OAmarked sclerosis, dissection, loose body, OA

Analysis of OCD of theAnalysis of OCD of the KneeKnee

Hefti Hefti et al J et al J Pediatr Orthop Pediatr Orthop B 1999B 1999
Grouping of patientsGrouping of patients

Favorable Favorable -- NoneNone--moderate effusion or swelling, fragment moderate effusion or swelling, fragment 
diameter < 20 mm, no gross dissection ondiameter < 20 mm, no gross dissection on investigationinvestigation
Unfavorable Unfavorable -- None of the aboveNone of the above

Results according to situation at diagnosisResults according to situation at diagnosis
FavorableFavorable

22.7% normal, 54% nearly normal, 23.2% abnormal22.7% normal, 54% nearly normal, 23.2% abnormal
UnfavorableUnfavorable

25.4% normal, 40.5% nearly normal, 34.1% abnormal25.4% normal, 40.5% nearly normal, 34.1% abnormal

Analysis of OCD of theAnalysis of OCD of the KneeKnee

Hefti Hefti et al J et al J Pediatr Orthop Pediatr Orthop B 1999B 1999
Results according to age at diagnosisResults according to age at diagnosis

Age group with open Age group with open physesphyses
30% normal30% normal
47.5% nearly normal47.5% nearly normal
22.3% abnormal22.3% abnormal

Age group with closed Age group with closed physesphyses
14.7% normal 14.7% normal 
42.9% nearly normal42.9% nearly normal
42.4% abnormal42.4% abnormal
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Analysis of OCD of theAnalysis of OCD of the KneeKnee

Hefti Hefti et al J et al J Pediatr Orthop Pediatr Orthop B 1999B 1999
Surgical procedures 355/509Surgical procedures 355/509

DrillingDrilling
RefixationRefixation
Removal of loose bodiesRemoval of loose bodies
Operative resurfacingOperative resurfacing

Analysis of OCD of theAnalysis of OCD of the KneeKnee
Hefti Hefti et al J et al J Pediatr Orthop Pediatr Orthop B 1999B 1999

Results of patients with surgical managementResults of patients with surgical management
23.9% normal,23.9% normal,
45.4% nearly normal,45.4% nearly normal,
30.7% abnormal30.7% abnormal

Results of patients with conservative treatmentResults of patients with conservative treatment
25% normal,25% normal,
46.8% nearly normal,46.8% nearly normal,
27.9% abnormal27.9% abnormal

Results after removal of loose bodies (59)Results after removal of loose bodies (59)
20% normal,20% normal,
32% nearly normal,32% nearly normal,

47% abnormal47% abnormal

TreatmentTreatment OptionsOptions

In situIn situ with no instabilitywith no instability
Pain Pain -- immobilize/activity restrictionimmobilize/activity restriction

No studies to evaluateNo studies to evaluate conservative management conservative management 
optionsoptions

No pain No pain -- observationobservation
In situ withIn situ with MRI signs of instabilityMRI signs of instability

No pain ?observationNo pain ?observation
Pain Pain -- surgical stabilizationsurgical stabilization

Treatment OptionsTreatment Options

Marrow stimulationMarrow stimulation
Transchondral Transchondral drillingdrilling
Retrograde drillingRetrograde drilling
MicrofractureMicrofracture

FixationFixation
Screw, bone peg, Screw, bone peg, bioabsorbable bioabsorbable pinspins

Open grafting and fixationOpen grafting and fixation

Marrow Stimulation Marrow Stimulation 
TechniquesTechniques

Transchondral Transchondral drillingdrilling
Louisia Louisia S et al 2003S et al 2003

12/17 excellent results12/17 excellent results
Kocher Kocher MS et al 2001MS et al 2001

23/23 healed in average 4.4 months23/23 healed in average 4.4 months

Microfracture Microfracture -- salvagesalvage
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Fixation techniquesFixation techniques

Transchondral Transchondral fixationfixation
ArthroscopicArthroscopic
OpenOpen

Open Open debridementdebridement, grafting and fixation, grafting and fixation
Failures due to loosening and Failures due to loosening and 
refragmentation refragmentation of of osteochondritic osteochondritic bonebone

Metal vs Biodegradable?Metal vs Biodegradable?

Advantages of biodegradableAdvantages of biodegradable
AbsorbableAbsorbable
Won’t require later removalWon’t require later removal

ComplicationsComplications
BreakageBreakage
PullPull-- outout
Erosion of cartilageErosion of cartilage
Tissue reactionTissue reaction
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TreatmentTreatment OptionsOptions

Displaced fragmentDisplaced fragment
Use asUse as osteochondral osteochondral graftgraft
Best if freshBest if fresh

Empty craterEmpty crater
Observation if size less than 1Observation if size less than 1-- 2 cm2 cm22

Reconstructive techniquesReconstructive techniques

LooseLoose Osteochondral Osteochondral 
FragmentFragment

Well nourished since it exists inWell nourished since it exists in synovial synovial 
fluidfluid
Open reduction and fixationOpen reduction and fixation
LimitationsLimitations

Difficult to get a good fitDifficult to get a good fit
Good fixation is essentialGood fixation is essential

NoNo studies that report on the results of this studies that report on the results of this 
treatmenttreatment

Treatment OptionsTreatment Options

Defect withoutDefect without loose loose osteochondral osteochondral 
segment that can be segment that can be reimplantedreimplanted
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Treatment OptionsTreatment Options

ReconstructionReconstruction
Autogenous osteochondral Autogenous osteochondral graftgraft

First reported byFirst reported by Outerbridge Outerbridge 19871987
Revived andRevived and rereported rereported 20012001
Graft from Graft from nonnon--articular articular donor sitedonor site

Patellar facetPatellar facet
Femoral notchFemoral notch

Treatment OptionTreatment Option

MosaicplastyMosaicplasty
Multiple plugs of Multiple plugs of nonnon-- articular articular cartilage from cartilage from 
donor site same knee inserted into craterdonor site same knee inserted into crater
Best results with unloadingBest results with unloading osteotomyosteotomy

Current Treatment Options

The JOINT TRANSPLANTATION PROGRAM hunters@ucalgary.ca TEL: (403) 220-3119

Autologous Chondrocyte Autologous Chondrocyte 
ImplantationImplantation

30 x 106 cells/ml; 

Autologous chondrocyte Autologous chondrocyte 
implantationimplantation

Results reported in adolescentsResults reported in adolescents
Mithofer Mithofer et alet al 20052005

Case series of patients with failed priorCase series of patients with failed prior management who management who 
had undergone at least one surgical procedurehad undergone at least one surgical procedure
Subjective patient outcomes with Subjective patient outcomes with Lysholm Lysholm and and Tegner Tegner 
activityactivity
96% good or excellent96% good or excellent
60%60% return to athleticsreturn to athletics
Mean followMean follow--up  47 monthsup  47 months

Autologous chondrocyte Autologous chondrocyte 
implantationimplantation

Results reported in adolescentsResults reported in adolescents
Micheli Micheli et al 2006et al 2006

Multicenter Multicenter observational prospective cohortobservational prospective cohort
Pre and post implantation Cincinnati Evaluation ProtocolPre and post implantation Cincinnati Evaluation Protocol
88% good or excellent88% good or excellent
FollowFollow--up mean 4.3 yearsup mean 4.3 years
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Autologous chondrocyte Autologous chondrocyte 
implantationimplantation

Prospective randomized trials in adultsProspective randomized trials in adults
Bentley G et al 2003Bentley G et al 2003

100 subjects,100 subjects, majority of lesions postmajority of lesions post--traumatictraumatic
Compared ACI to Compared ACI to mosaicplastymosaicplasty
Modified Cincinnati, Stanmore scoresModified Cincinnati, Stanmore scores
88% good or excellent after88% good or excellent after ACIACI
69% good or excellent after 69% good or excellent after mosaicplastymosaicplasty

Horas Horas et al 2003et al 2003
40 subjects40 subjects
Compared ACI to Compared ACI to osteochondral osteochondral plugsplugs
LysholmLysholm, , TegnerTegner, , histomorphologic histomorphologic evaluation of biopsyevaluation of biopsy
Equal decrease in symptoms, slower improvement with ACIEqual decrease in symptoms, slower improvement with ACI

�
From: JONES: J Bone Joint Surg Am, November 2006

Normal Cartilage Maturation Stages Following Autologous 
Chondrocyte Implantation

Proliferation
0-6 wk
Soft, primitive repair tissue

Transition
7 wk to 6 mo
Expansion of matrix into putty consistency

Remodelling
6-18 mo, up to 3 years
Matrix remodelling, tissue stiffens to normal hardness

OSTEOCHONDRAL DOWEL ALLOGRAFTS • Little or no regenerative capacity in adult articular cartilage
(no nerve innervation or blood and lymphatic supply)

• Cartilage can only survive if it is attached to bone

• An isolated defect will continue to degenerate over time
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Allograft OATS Surgical Technique
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Donor
Recipient

Dowel
Allografts
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Allograft OATS Surgical Technique
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OATS Surgical Technique cont…
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OATS Surgical Technique cont…
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OATS Surgical Technique cont…
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Recipient Criteria

• 15 - 60 years of age

• Failed previous standard treatment
options

• Focal femoral lesions only 
(1-3 cm diameter x 1-2 cm depth)

• 80% meniscus present

• No signs of RA, osteopenia or 
chondromalaysia

• neutral alignment and no joint instability

The JOINT TRANSPLANTATION PROGRAM hunters@ucalgary.ca TEL: (403) 220-3119
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New clinical trialNew clinical trial using using biogelbiogel

Product of Product of BioSyntech BioSyntech -- BST BST CarGelCarGel
PrerequisitesPrerequisites

Medial femoral Medial femoral condylecondyle
Stable,Stable, otherwise normal kneeotherwise normal knee
Patient greater than age 18Patient greater than age 18

Randomized control studyRandomized control study
MicrofractureMicrofracture
Microfracture Microfracture plus plus biogelbiogel

Participating Participating centrescentres::
Calgary, Winnipeg, Toronto, Montreal, Halifax, Calgary, Winnipeg, Toronto, Montreal, Halifax, 
?Vancouver?Vancouver

Recommended Operative Treatment According to 
Lesion Size �From: JONES: JBJS Am 2006

OCD of the talusOCD of the talus

Clinical presentationClinical presentation
Pain, locking without history of traumaPain, locking without history of trauma
History of recurrent sprainsHistory of recurrent sprains
History of sprain that is remaining History of sprain that is remaining 
symptomaticsymptomatic
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OCD of the TalusOCD of the Talus

Gobbi Gobbi et al 2006et al 2006
Randomized controlled prospective studyRandomized controlled prospective study

Random surgeonsRandom surgeons
33 patients with follow33 patients with follow--up 24up 24--119 mo119 mo
11 11 chondroplastychondroplasty, 9 , 9 microfracturemicrofracture, 12 OAT, 12 OAT

AFOS, AFOS, AnkleAnkle-- Hindfoot Hindfoot score, Single score, Single 
Assessment Numeric Evaluation, Numeric Assessment Numeric Evaluation, Numeric 
Pain IntensityPain Intensity
No differences between groups except in No differences between groups except in 
postpost-- op painop pain

Osteochondritis Dissecans Osteochondritis Dissecans of of 
the the CapitellumCapitellum

Different than Different than Panner’s Panner’s diseasedisease
Fissuring, irregularity and fragmentation of the Fissuring, irregularity and fragmentation of the 
capitellum capitellum in children less than 10 yearsin children less than 10 years
Reossifies Reossifies and symptoms resolveand symptoms resolve

Mostly seen in throwing athletes and Mostly seen in throwing athletes and 
gymnasts (hockey)gymnasts (hockey)
Result of Result of valgus valgus compression and shear compression and shear 
forcesforces

OCD of the OCD of the capitellumcapitellum

Clinical presentationClinical presentation
Pain in throwing athlete, gymnast, or hockey Pain in throwing athlete, gymnast, or hockey 
player greater than age 10player greater than age 10
Recurrent locking in the elbowRecurrent locking in the elbow
Elbow stiffness Elbow stiffness -- decrease in extensiondecrease in extension
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Osteochondritis Dissecans Osteochondritis Dissecans of of 
the the CapitellumCapitellum

Results ofResults of managementmanagement
Takahara Takahara et al 1999et al 1999

50% with early lesions treated non50% with early lesions treated non--operatively had operatively had 
recurrent pain and/or healingrecurrent pain and/or healing

Good results with Good results with arthrotomyarthrotomy, removal of , removal of 
loose fragment and lesion loose fragment and lesion debridementdebridement

McManama McManama et alet al 1985 1985 -- 14 patients14 patients
Jackson et al 1989 Jackson et al 1989 -- 9 patients9 patients
Baumgarten Baumgarten et al 1998 et al 1998 -- 17 patients17 patients

Osteochondritis Dissecans Osteochondritis Dissecans of of 
the the CapitellumCapitellum

LongLong--term followterm follow--upup
Bauer etBauer et al 1992al 1992

23 year follow23 year follow--upup
50% degenerative changes and loss of motion50% degenerative changes and loss of motion

Case historyCase history

16 year old girl followed for 3 years with 16 year old girl followed for 3 years with 
confirmed OCD medial femoral confirmed OCD medial femoral condylecondyle
Every timeEvery time a surgical stabilization a surgical stabilization 
procedure was mentioned, she would procedure was mentioned, she would 
deny pain, although she had to deny pain, although she had to 
discontinue dancing to prevent symptomsdiscontinue dancing to prevent symptoms
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ManagementManagement

Initial proposition Initial proposition -- Open reduction and Open reduction and 
fixationfixation
After 3rd year, decision to excise fragmentAfter 3rd year, decision to excise fragment
Accepted surgery!Accepted surgery!
Now pain free and back dancingNow pain free and back dancing

Case historyCase history

13 year old with discoid meniscus13 year old with discoid meniscus with with 
arthroscopicarthroscopic remodellingremodelling
Presents 1 year later with OCDPresents 1 year later with OCD
1 year later 2 displaced loose bodies1 year later 2 displaced loose bodies

ManagementManagement

Arthroscopic removal of loose bodiesArthroscopic removal of loose bodies
Debridement Debridement of crater, drilling, reshaping of crater, drilling, reshaping 
of of osteochondral osteochondral fragments, bone graft fragments, bone graft 
and fibrin glue under fragments fixed with and fibrin glue under fragments fixed with 
bioabsorbable bioabsorbable pinspins
CPMCPM for 2 weeksfor 2 weeks
No sports for 6 monthsNo sports for 6 months

What do we do with patients that have What do we do with patients that have 
fibrocartilaginous fibrocartilaginous in cortical defect with in cortical defect with 
arthroscopically arthroscopically confirmed intact overlying confirmed intact overlying 
cartilage?cartilage?

SummarySummary

Identification of OCD requires clinicalIdentification of OCD requires clinical
suspicion and xsuspicion and x--rays in childrenrays in children
Treatment depends on:Treatment depends on:

StagingStaging with the help of MRI findingswith the help of MRI findings
Clinical findingsClinical findings
Displacement of the fragmentDisplacement of the fragment
Size of the fragmentSize of the fragment
Match the treatment to the patientMatch the treatment to the patient
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SummarySummary

Surgical managementSurgical management
In situIn situ

Marrow stimulationMarrow stimulation
FixationFixation

Displaced or absentDisplaced or absent
Autogenous Autogenous loose fragmentloose fragment
Autogenous osteochondral mosaicplastyAutogenous osteochondral mosaicplasty
Autogenous chondrocyte Autogenous chondrocyte implantationimplantation
OATSOATS Osteochondral Osteochondral allograft dowelallograft dowel

SummarySummary

Surgical management is indicatedSurgical management is indicated
PainPain
Unstable lesionUnstable lesion
Defects greater than 1 cmDefects greater than 1 cm22

Options for surgical management differ Options for surgical management differ 
according to the joint involvedaccording to the joint involved
Prognosis in children better than adults, clinical Prognosis in children better than adults, clinical 
data specifically in children is lacking but 22% data specifically in children is lacking but 22% 
have abnormal joints at followhave abnormal joints at follow-- upup


