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Osteochondritis Dissecans of the Knee
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O&tenchnudritiﬂ cissecans (DO} i3 a relatively common
causc of'knec pain and dyvslunclion in chitdren and ado-
lescents. DT is an goquiced, potenlialby roversinle idiopathic
lcston of suhchondral boos resudling o delamnination and se-
guestration with ar withow arlicular carlilage invelvement and
instability 111720 375268 Llivlegy ol OCD remaing specula-
tive 524 Knee Q0T elass fivalions ure based om anatomic
lacation, surgical appeatance, svinfigraphic findings, ard
chronological age. !5 3%% (0D is subcategorized inno
Juvenile and adult fornes depending on disi] femol physis
maturity. The majority of cases ol udull (WD are thought to be
duc fo persistence of an unlesolved juvenile OO lzsion al-
thongh de nove adulr D lesions have been deseribed !t Ju-
venile OCT has abetter progaosis rn adull 0T, 17774703
Adult OCD and juvenile DT lesions which do not hoal have
polential for laler soquekae ™5

Jusenile OCD mumapement is controvarsial, Nonopera-
tive inifdal marspeineal i indicated for stable lasions 0 skel-
ctally immalure patiens. ' "5 7 Operatve rearsenr is lndi-
cated for cecached vr wislable lesions, o patient approaching
epiphyseal closuze, aud Laiiure o nenoperative manage-
ment.

We will review suolopy, clinical preseutasion, dizgnos-
Liv evulualion, momnperative, and operative teeatments and aut-
cowes ol ke OCD,

ETIOLOGY

QR ctislory remadns enigraad, Lellammation, senet-
ics. ischemiy, ossification, and repetitiva trawnes have bees -
prthesired causes. Terminology ragarding csicochondral 1z-
sions of tha knee overlupz. and thiz imprecision comld pules to
incemsisteney regarding the dagnosis, mansgoment, and prog-
nosis ol OCN OCD lesions may 2 ppear as acuty osteochondral
fractrees, chotulrul mjuries, and osteanzcrosis.
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An inflommatory cticlosy was sugpested by Kinig in
FERT who termed the condition ~osteochondritis dissceans. ™
Further inquiries did not support inflammation as a cause of
CQCD. OCD was asctibed to an ossification abnortmalily ui the
dislal femaoral zpiphysis by Ribbing o 1955 bul no fofloe-up
data were presensed ™ Avnormalilics in ossification are ool
thought e be the cliciogy of GO Some ingidentally leomd
lateri, femoral condyle besions thal wsulyy spuntaneously in
voanger childran huay represent azsifization variants. Tsche niy
wis propuscd s un etiology of OCD by Green and Banis
busced on anatomic and histologic findings.”” Additiomal histo-
mathalogic inguiry [ailed v find svascular necrosis of the Ok
Fragmment or u welutive ischemic watershed of the lateral asmec
of the medisl Oamorul condyle “357557 Families with o ge-
netic predisposilivn wo OCT lave bean described. Mubaoak
and Camoll reported 12 Lonily members over four generations
who had OCTLY Pewrie, in conloesl, found GCD v anly onz of
Bt fivat-degree relatives, Coerer thoughi holds that the conr
mon form of OCT is not familial >

Another proposed etinlogy of OO is reposidive, =ob-
rnaximal travma. Fairbanks svoposed thai “viokent rolaties in-
wurds of the fibia, driving the tihial spine apaingt the inner
condyle” savsed OCD, " Anterior tibial snine impingamant is
nas congidered 10 be the viiology of Tesions in the most cow-
mcn kacation | postero-laleral aspoot of the medial fomoral cop-
dvle), hutthe frequent accyrrenes o[ OCT inpatonts invotved
i sports with repetidve impacl sugpEesls o cpedtive trona
eticlogy of unknooan mechanisim, Eepotidve trouma poechiaps
ulewezs a stress reaction which may progress 1w w siness fFac-
ture of underlying subchondral bone, 1If repetinee keading per-
sists and exeeeds the ability of the subchondral booc to heal.
nacrirsis of the fragment may oceur yod lead 1o fragmnen) dis-
seetlon, separation, and tonainios.

Koo OCD esions arermast common’y (70580001 wen
in ghe “clussic” or oxlended classic tocation of tha porwroe
lateral aspect of 1he 1media: lomoral condylz. e centra lal-
crd] condylar lesiong are szer in 15%—20% ol wses. Poasllar
trvolvement is uncommen (3% 19%) and Joeated o he safe-
rior pole in most of cazes. Femaral uoghlear lesions acconot
for =219 ol sases,

Exact prevalence of (D s unknowr, Hughsiun ne
ported a prevalence of 15-21 cases per 100,000 Linden re-
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ported a prevalence o 18 per [CO000 in (Sorales and 29 per
B0 in males. ! Prevalenes of OCY appuars to be inereas-
ate secondary lonese putticiparion an. bisher competitive lev-
st of spacs by children at vonnger aees.! Boan wgze of G
et seerns o be decreasing and increuscd number of gitls
iw havee irvolvemens. ' Tnereased seknowledgment of seei-
-4 knze pathoiowy in the pediatre popaldation amd widespraad
nse ot MRT and arthroscopy sver the past decude huve resulted
i grearer recogniiion of OCD lesions, Contlemporancons
Javertraming consequences of youwth sports such us loss of frec
waw, early spoct specialization, multipie learucy in a single
arort, and intensive raining may slzo be conteibuling fctors,

CLINICAL PRESENTATION

Slost ehildren any adoleseents with cstzoghond s dis-
mocans have astable lesioe und prosenting complaints am gen-
erally now-specific, The most coommeon zomplain s aching and
activity-relaied linge pain loeculized tothe anzerior knes, Symp-
o aes siwikar to complaints hewrd for other causes of anis-
Aur knee pain. There may be pain when cimbing hills or slai,
Thiere is usvally not & sense of knee instability or nieclanenl
vuIlpliings.

Cn physical cxamingtion. chiliren sand adolescents will
sizible osteochondritis dissecans lesions may wallewith an aw-
2iae wail, A point of maxinem woderness can often be pal-
mated over the anterior medial aspect ol the knee with vanving
st of knee flexion. This area will comespond to the le-
sion, mest comnmondy on the Tatzral aspecl ol te dista; medial
ternaral condyle. n stabiz lesinns, Lhere bs uwsuelly not an offis-
SN, erepims, or pain fhrough a range of wornnal molion. Luss
or quadnceps definition may be noted 0 |oug-slanding cascs.

Maghunival symptoms aee nwre provemnced wills u-
slable lesions. An antalgiz gail s conmmon, and thaere i wsuaily
alknee ellision, possibly associaled with erepitus wil et en,
Boah knues should he examined since the conditien 12 bilabers |
in 20%-25% of cases, TP hilaweral, involvement masninude =
ol VI el

DIAGNQSTIC STUDIES

Sugoess ful imaging eharacterjzes the lesion, Jelormings
proghasis ol nonoperative managemenl. uod peedicls ultimare
stanas of the lesion. Because mizeess o nowuperalive manage-
ment is unprediciable in juvenite ssteschondrits dissccans,
many studies have invesligaled vanions OCLY mag: ng poolo-
eois Al ideal dlnaginge slralesy would guide the surgesn in
decermining whicl cases should be treated surgically and
which cases would beul wicth noneperative creatment. Techne-
tium hare scaciing, e, meve recently, MRLzud ME arthrog-
raphy have beer siudied, bul o date, no single imaging prow-
el reliahly pradicts success of wunoperative managsment,

Initial plain radiveraphs should include aneeroposter.on
aod lateral wiews of the nee (Fig. 1) Temel views are also
valluunde as an OC1 i the elassic Toncution may be difficult 1o
see on an anteroposterior view (Tie. 1) Skyline vicw shauld b
added waen patellar OCD s a possibilivy . The parpnse of plain
poelingraphs isbo chiracrerize and lovatice the lesion. rule ont
other Boty pallolosy, and evaluate skeleal cosunily. Tn chil-
drei Jess than 7 vears old, irresularities of the distal Tenwral
epiptvaeal vasiNeutiom center may simolale CD, Bul thise
ASYINPROMALIE wites are anatomic vaants ol horoal ossilica-
tion, |esior locaton van be deseribed a5 per Cahill and Bere '~
(Fig. 1] ard an estimate ol size obtuined from the radiographs,

FIGURE 1. Anatomag classilication of knee OCD
hased on lesion localion on AP (&) and lateral A
(E) radiographs.
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FIGURE 2. AF [A) ard nowh (B radicagraphs ot g
juvenile OCD tesion of the medial lemoral congyle.
The lesion can be difficuil to sce on an AP racdioyraph
and fs often maose upparent on the notch view which
images the posleriar aspect of the iemoral condyle
with knee Nexon.

MR imaging has become a rowtine part of the diaznastic
svaluation of esteochomdngis dissecans,™ MRT can pive an ac-
curate cstimation of the size ol'the lesivn and stazos of cartilags:
and subchondral bone (1igs. 3 and 4). Extent of bony edema,
appesrance of a high signal zone hencath the Tiapment, nng
presence of lpose bodies are additional important MRE find-
ingz {Tuble 13,

Formore than a decade, ME imaging resalts have been
stisdied extunsivalywith hope tlhal certain lwdings would have
definitive prognostic value for healing with nonoperative ircat-
ment” De Smet et a1'® described 4 MRT ceriteric o T2
welghted images: (17 a hoe of high signal intensity at feas., 3
un i Jlengthy between the OCD Tasion und undeclving hone,
(2) an arcy of Inereased howwogenesus slimal at feast 5 mm in
diameter heneath the lesian, (31 a focal duftet of 3 mom or more

FIGURE 3. AP radiograph (4] and coronal (EY BRI ot
a stage 2 juveniie OCD Insion of the Mwdia! femoraf
condyle. The lesion is clearly demarcated fram un-
derying subschondral bBone withoul evidence o
healing and & intact arlicular mante.
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i the articalar surlace, und (4% a hivh signal line traverainy the
subchondral plate inlo the kesiow. (O these sigas, Te Smcl o al
found tht a high signdd Tine behind the fragmmt was most
rrediciive and foud in 72% o7 unstable lesions, Pl o wl®
attzmpied to precicl success of noneperative reatmerr vsing
MRET ad chimical erileria. They apphicd Toe Spet’s 4 gigns i
toumd the high signat ke the most commean Sigr in paticnls
who failed ponuperative trzsiment, Lesion size ard patient ma-
luricy wars alsu important predietors ol Tailere of MO it ive
Iregtment. £F Connur et ab™ eompared MRT und avllraseepic
findings, focusing specifically on progrostic valoe o) De
smel’s high siznal line bekind the tupment, These anthior: and
others believe this high wignal line represents cither heaiing
vaseular granulation lssue o synovial Awid collected henzath
taz subehondral bone imphying o break io the anjeular swifiee,
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BGURE 4. _atera radiograph (A) and saqgittal (B)
ARl of 3 staga 3 juvenile QCD lesion of the medial
iemaral condyle, The lesion s clearfy demarcaled
Irorn underdying subchondral bane wilh apparent
anlerior separation of ibe aricular surface.

1tz sludy. investigalons improved smging accuracy foom

St b B5% waer they interpreted hish sigoul Line on T2 im-
A72a a prediclor of instabiliy enby when accompunied by o
Treich nstucular cartilage seen on T images,

Sever) aludics showed un-cnlbanced M| does not have
defnuinive wogoostic value in juverile nateochondritiy disse-
vutts. Uither ihvestivators explored the vahie of gudolinium
wIR1 cnhancement, Aber intravenous zadolininm adioinisra-
now. Bobndarf fund suhancement uf high signal line behind
thes [ragment indicated healing peanulaton: tissue ao! syaovial
flenl. Lo cortrast, Yonsiein et al®™ showad o somrelation bu-
heeen gadelinium enhaneemaent and healing in fuvenile asue-
chandeiniz dissecans cases, These investigaors fuend that le-
§i00 3072w Lhe main dererminanc of hea'ing, Although Krg-

rer and colleugues™ did not fook at prosnastic value in terms
vl healing, they detemined thay MR arthrograshy with zada-
lizium eould reliably show lags ol continuity of articular car-
ltiake minrle,

Technetium bone scans have bean used 10 gssess healing
putential of OCD lesions, Cahill and Berg'? propuoscd scatic
surtul qualitative wehnicium booe seans every 6 weoks util

TABLE 1. MRI Classficalion of |OCD Lesiony??

Stegadr Bmall civange of signal withiae olear marging of fragnuear,
Slize 4 Osteochandra’ Tagment wich elosr marpins withogt fluig
botween fragmuenr and wderlving Sone,

Stitggar [ Fluid i parially wizille helween Tagment and wrsler LTES
T,

Staze 1 Fluid conalsely suwouonds the Irmuenr but the ragment
1% L gilu.

saze Vi Unggmerr 45 compielely dotached and displeced {loosc
oody .

evidoace ol healing ncearced ( Table ). Unfampaaraly. the iso-
topic trager rewains in the are in gueston for & siendfeunt
o, even alier healing which Jnahes mlerpretation ditlicull.
Litchman et al" [ound in a small nuniber of mames paticoly
thut those with more than 2 manths ol sy mpume from an QCD
who had inereased blood flovw on quantialive lechnighnm scans
healed their lesions sponlaneansly, Paclls ot al®™ reviewed
qQuantivative bone scuns in g small series (12 patents) aned
found tnercased agiivily prodicted healing in 0% of patignes
with open temoral physes bul not in adolescenls with closivg
physes, Untortanately, iv is s luter group in waeom healing is
moat difficull to predict Serial bone seaning s noel boen
widely adopied in the manapement ol OCTY lesions, perhups
becmse of time required for the studv, need for intravetous
access, and pesceived risk of the isotope us well 33 the emer
genie of MR [maging,

Cronsidesing pablished vesults to dawe. curment digerostie
inaging reconnendations for QU0 ate initial AP, laseral aad
tunnet, and skyvline rudioemphbs, An MREL is ofton obtained, to
asscss losion sice, slulus of curtilype and subehondeal bone,
presence efhigh signal some beneath the-lesion. 2xtmt afbons
2detny, wy weli as possible presencs of toose bodies or other

TABLE 2, B::um: Scan Claulhcau-:_:.n of [OCD Losions

Stage U Marmal radiographic and seicligrephic sppeaance.

Blege T Lesion is wisdhlz o plaln radivgraphy bur boie scaos
rsvoal rormal Fndingy

Sty 1L bean reveals ereased upralie in the aron afthe fesion,

Bage UL In add:éion, thens iy fnoressed isotapic uptake i the
ente foorul conclyle,

ataee My Lo addilion, tene s upraks in the gl platean opoosis
the lezion.
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hows puthecogy, Staller kesions wil incact carlilave are souch
mare likely o respond to noooperanye Weatment, especiatly in
shafelally mmature patics, Pationts with uasiable lesions,
loose bodies, Lem menisci, or ather intra-srticular pathalogy
wurranl inirial artbroseopic evyjoadion and irceoment,

NONCPERATIVE MANAGEMENT

Sizwe e natural listery of stuble osteockoudritis disse-
cang lesions is generally favorable in a child with open phy=os,
there 1= widespread agreenwent that in:mial nenopesative man-
agement is indicared,™ A debare exists abmnt therapeutic or
dainirnenta] offeets ol immobilizalion. |his CULTMOVErS Y (T1-
ters on which lssic is corsidered wost paportant i1 healing.
Addvieates whes fecus on sebcehoadral bone argne that mitial]y
Lthe kree should be pratecied in a cast ur knee immobilizer and
Loesled as a Travlore. Cenversely, mthors tocuzed on aticnlarc
carlilage ciee the value ol contirmaus passive mation for carii-
lagre health. Bevause failure of carlugs surface is subsequent
k0 fathie ol underfving bone, masi Lave embraced some e
i altered activity and:or nnmobilizalion protocol,

Immehilivation can oo succssslully achisved in a1 eas,
bravi, or standard knee mmaopilizer. Sume authors prefer par-
Liul wgight bearing in 2 cylinder cast i slight flexion whicl js
thaugat o alkne some comprassive furezs acroes the leging
whitle miimicing shear 4lis protaced vun also wsualiy be ae-
cormplished wal g standard knse imnebilizer, Tahing and
wiher welivities ae: casier, e complianes willl full-time ime-
mrobilizer wse by 2 young athlete cun he a problem. o au-
thows reconmend = hinged, nnloader-type brace fhat aliows
motion, Thiz treatmeart’s cfficacy hus not been provven,
privhigms wilh eomplinuee and expense sxist, Purther daty is
weedad 1o dvlermine apdimad immebilization [rrciascnl.

Chr recomimended noneperalive management proongol|
is iz three phases, The fire phusa involves knee immaohiliza-
cien for 0 wesks with comgh-proteciad | parlial weighi-bearing
gail. Tho child should Te pain Free ar e end of this period.
dadiographs an: wepeatad. 1 phase 2 fweuks 612, waight
bearitiz us taleraied is permiticd withowt inunelilization, A ra-
hakililation proeran i inidate emphasivigys knes mogy of
mation and low-impact quedeiceps and hamstring strengllien-
Ing oxerces, [Fthe satienat remaing pain frec, [Phase 3 hewing ac
3 munths affer diagnosis. The phaze leluces supervised i
Latian el murming, jumiping, amd CURINE Sprris reediness werivi-
ties. High impact o shear azivifics are rosidieted uni) the
chukd nas had several wonthes of pain frez, low-impaet condi-
toning and radiouraphs cocnmant Pealing. An MPZ may be
rencarsd in phas: &1 assess hoealing

If swrmprams vxlume of sadoaraphs show Leaion (TOMIC -
“iuu, repeal Wmadiigation i considered. lmmohiliss fon
elone i often successtal iy juvenie vsleochondritis dissecans
Bl ey be mtolerable 1 veamy athlew and their pirents.
Drealie witlt thege i mpagiers and (Tuserated FULNE palienly in
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shides counseling on risks und benafiia of continued nena-
SrAlive trzatmenl versus roving on ¢ survical gL emic s,

Operative Management

Drewpite patienes with juvenile osteochondritis dizserans
having o mood progmesis for healing, no. 9l lesions hea! o
shkeletully immature knecs. Operative trealiment shoukd be cone
sidencl i patientz with detached or nnsible Tesions and in
thoze patients approsching physea! losnre whoss lesions ha v
heeh unresponsive W tonoperalive managerneni. ' 203831

OO} affecls subchondral bone and cun secondarily
compromisc argcular camilags making the aoal of treatnime
healing ihe fjuncrional subchondral bime sequastrum, Goais of
operalive treamment alse inchide mainlenantee ol joint congru-
ity, rigid fixation of unstabte Fapments, an4d PEpaiT 07 0aliie
chondral defeets. ™ ['o sehieve the luler, gn ample sapply of
suraunding stable ariicular caslilage and a stable constrict of
subchomedrat e, calcitied tideimark. and repatt cartiiags with
viability imd Momechanical proprenics closely rescmbling rig.
tive hyaline cartilags ure needed,

Vor cases thal fail nenoperaiive headment ot haie o
stable lesion and il articvelar suelice, arfrescopic drilh )%
of the lesion ergales clunmels for powntial revascularizanog
and healing (Fig. 3 Drilling eptions inchide passing thrrgl
the epivhysis withow areelar penetration arvia imsartion:ar
drilling, Drilling chrough the epiphysis avolds arboylar surface
violation bul i sssociaced with technicat challenpes 5! nncne
laining daill depth und placenint accuracy. Transaeticulur
crlling is weluically straight’orward, attough this method
creales arfieular carlilape ehannels which Leal with fibrocarti-
lage.” Posterior lesivos may be diltienlt o aeecss with tiis
methud and are 2asily wmproacked by (he ransepiohyseal tech-
nique,

A number nt anihers found anhroseopic trapsartice
drilling elleclive in treatioml of OO0 lesions in skeleally un-

v A T e

FIGURE 5. Arthroscopic image of retrogrisde transartizuiar
Arlliey of a stable OCL lesion nf Lhe medial femoral concivic
with an intact arlecular surface,
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FIGURE & Lesions ol Lhe laleral emoral condyle CA)
ard frochlea {B) are bess likaly to heal with nonop-
ervinge treatiment ar arthrodcopic drilivg than me-
dial fernoral cordyie lesions,

T

FilhzURE 7. Unstahic O0CD lesinn in a patient approaching skebetal maturity (4) ireated with arthrotomy (B), bone grafling, and K
vt [galicon € 3 roants posboperative vadicogapt,

FICURE & Linstakds OO Twseon in 4 palicnt ap-
parsaehing skelets] matunly Breated with arthroscapis
tinalion using a variable pilch screw (&) 3 weaeky pasls
apcrative; (BY 3 months postoperative radiographs.

2004 Lippinestd Wildarey & Wik
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trature puizenis, Agliets e al' nowed rudwsmaphic healing atter
drilling in 16 koees in 14 pubienss. Al paticots were asvimp-
tomatic al an average follow.up of 4 vears.s Bradley and
Dandy "' porformed this technique in patienss with OCTY le-
sions in the elassic site and noted radiographic healing and pain
religt . 9 of 11 knees withir 1 vear, One knee was bealed
within 2 vears. and a nomnion with loose body lonmation de
veloped i one knee.'" Andetson and cofleagues® perfornnad
tramsaricular drilking in 17 parients (240 kn2es) with apen phoe-
sers gnd 1o 4 palivols with closed phyvaes. Tn the shekeially :o-
mature group, 18 of 20 legions nealad. In the =mall skeleally
mature group, 2 o4 healed atan average follow up of 3 years,’
Transartivulur drilling was performed cn 51 loees ie 44 pa-
it up 1o 18 yeurs ol uge ar the Children's Hospital of Phila-
delpliia, Dinlling was clfectve in skeletally immamure patients
and was curihive in 3% of udolescents with open physes in
confrasl o 7% of wdolesoonts with closed phavses. Factors as-
sociatad with jnedeguete heeling despite drilling included le-
giong i non-classic locations (Fig. 4), mubtiple lesions and pa-
tients with underlving madical conditions * Kechor gt al ce-
viewsl funclionul aud radiographic outcomes wsing thiz
technigue™ in 22 akeletally immature pazsionts (30 knees) with
lesigns at thy classic locwiion at sn average foltow-np of
39 years. Lhere wug sienilicant mprovemont in the mean
Lshodm score, and radisrmuptic healing wuas achicved in abl
patients at an average of 4,4 momlhs slivr d-lling, Younger age
was noted to he an independent mulivariae predictor of
Lyshohn scorc using lincar replession anakvsis,

In cazes wifh flap esions, fibroos ozsoe found betweern
fragmunty sheald be removed. Debridement of significan pog-
ricnds of bone ffom the Iragment and subehondral hase of the
“ealon should by avoided. I partially umstabic lesions have
suhchomdeal bone loss, aotogroneous bone graft is packed inro
the crarer priog w [yment redoction and fixazion (Fig. 7). T
patients with wsiable lesions with subchwondral bone anacned
with an anatomic match betwesn deley wd frgment, Hxation
can he performed hy a vanety of aclhroscopic o1 open mcthods.
Fapid reliet’ of pain postoperatively bos Lad some authers €o
lhewrize that increased prazsure ot the ling ol sgpuralivn be-
lween the fragment and the epiphysis may be a source ol
puins,' ™" Navane ot al reeently reporeed uze of ubia) me-

FIGURE 10. Bivabsorbable fixation for OCD Iesions:
[A) bivabscrbabile pins ard (B) hicahsothabile tack,

44}

A R T st S S -
FIGURE 9. Loose body lesion traated wilh arthrotomy, fiag-
ment reshaping, bone gralling, and lixation.

laphyseal bowe sirips W leeal pardally displaced OCH Je-
sions. ™ AlL 11 pudenls in theit series relumed 10 stenocys
aciivilies, llerber surews wndd cunnululed serews have heen
wagdl successfully [Fips, 8 acd 9%, wilh seeond surpenios e
quired for removal,’ ™™ Kivislo el ul reported on use ol wilm-
seapieally placed metal staples wiich vweare thowehl o e
quirz remerval but broken staples wers seen in Y ol 25 kves.™

Drespite use of o varizty of bio-absorbable seraws and
pirts (Fig 1417 und home anet osteochondeal phags, o mamber of
guthors have deseribed complication: aseociated with thise
tealknents. ' 7" Ihederichs and Sciosvia, in separie re-
poets, ook Leosinge aad Eilure ol bio-absorbalile serew dhal
had backsd vl causing Jamage w adjaveol arbeolar suriass
and waabsarbed serew beads lound as intraardicular Ts: Lod-
ies. 22 Kim and Shin deseribed donor siw generaled juose
hodies as 3 complization of ostenchondral allogeait treatment
uf osteochond-itis dissecans, ™

A vuriety of technigquas have hagn developed for rmeal-
el ol iaree wesalvapesble frpments (Fig, 11700 an atieimpt
W repluce the defeel with & eomposite of sybchondre] bone
valeilivd iidemark and overlving carilage. Dmibbing, abrasion
artbiroplasty, and microraciure methods atlemps toreerui: b

£ A Limino ot Wiltiums 6 (ks
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FICLRE 11, Excision of a chranic |onse haody,

dpowenmal cells Srom murow clements,™ The recruited colls
dil Terentiate primacily inle librovatilage thar tvpleally re-
spends poarly to shear forces. Pethaps. small lesions o non—
weghl-beerng area can be resuetaced wsing these teehnigues.
Rzzulls wsing these techaiques for lacge lesions show deterin-
ratwn with e due to decreased Mbrecadilaze resilience and
atifiness. ™ Ayletti et al falr that fragment removal and crater
dedicidernent alune was a viable eplion but, in adults, ome
grade worserimg of Fairbanks radiographic change s wos found
L2 of patients at an average follow-up of ¢ vears. Results
uf this teehnigue were beter i1 lesions lexs than 2 em.

Transplanled penivstenm with the cambnum laver being
the et has bean used to produce a cartilasinms exracelby-
lar roatriz. Meidermann reparled succcas ful results after peri-
dateil transplandation for kuee OCD al a vory brief | year fal-
low-up. Angermmann et al 13d disappointing results at §- o
F-yuar tollow-up wing his method 14 patisnts with st
OCTL™ Madsen el al studicd Jan g-term resulis of periostcal
irasplantarion withont chondrocyle gratting in knes {30031
Meciun patient agz was 19 years aroony the | 8 patients atnd-
ed Light patients required rroperations up Lo § veurs [ostn-
et el y.

{hber lecanigues have beet developed o address dwe in-
wleauate seuclura] properties of repaeative fibrecartilagc,

B 2oy Lippdnentt Biflioms Jb Ui

Transplantaice ul aulelogous sateochondral plugs drom non—
weight-heaving resious ol e koee been used for deleer re-
Placenent s skelelally malure patients™® Ourerbridpe re-
[retzd guad sdwori-tenm resuibs using osteochondsal srafts ha -
vestad from the Talersl Sieet of the patella in 10 sdell pacients
with large femora OCD desions, ™ Yashezumi 2al repurted on
AiwceessTa oarzocihondral grafl trogtment of osteochondsitis
dissecans lesions in 3 skelelally muture padents | yeacs ol ape
and younger®™ and noted poiential dissdvantyes of doner site
mondity and incongmend anicular iz and the advantages of
biulisgic intema. fixation,

Autologons chondrocyie bopluntaiion has been nsed to
lteal large isolated famoral delicls in skoletally mamers pa-
Ligals without |ower extrera Ty malaiymment. Petersor etal re-
pacled results of this treattment ol CCT at 2- 1 years fol losa-
up.™ Muan patient age was 26.4 yeurs i the 48 paziens
treated. Thirty-flve patiears bad onset of osteochond-itis dis-
seears s juveniles, These authors liund un integrated nnnar-
ticular cartilage repair tissneg had bewn lonned snd noted sue-
cesalul chinieal results in over Y% ol paliculs. Bentley et al
performed a prospective rardomizea sompaison sl and
found autedogous chondroeyte implantation had sigmilicanty
FUPET:0L oulenrnes et autalogmis plues for ogleorhondml
defectz in adult snecs ™ Avtatogous chrndrocyTe impluntalion
results were cornparable with those in ofther sipdies. Mosuic-
plasy plug resulls deteriotated with tinee. King et al™ evalu-
aterdd antolngous choodroeyle nunsplantatior. Jor treatment of
larure defects in arncnlar carlilage of the Jiswal famr in manre
adeleseents and noted shotl-lermouteomes siightly better than
pruvinus reported resnltz an pdodl pudzenls.

Scemdary recomstntstion with boae-wolicular surtiace al-
lografte hus heen sugeessful in patwnts wih mujor sueface
O defieets, No jong-term results in skelzlally imarure pu-
tignrs are available * Logistical problems of stomes und von-
prunns placemenl sne mberent to s method.

o dare, resuls of all methods of antieular regorfacing in
sleetetally intnalure patiznts with OCTy must be consided
preliminasy anel investgative. A treatment algorethm averview
is provicacd in Fizun: 12.

SUMMARY

Koo QUD G sean with ingreased [Rguency o pedisttc
Panens, Lurly recoamition is essential, Scable juvenile OCD
lesions wirh an inlue: atticular sudface have a high potentiad to
healwith nonopetaiive ircaiment, the mainstay of which is ces-
saliom ofrepetitiva impact ouding, Value of adfunctive immao-
Bilizalion, protected weight bearing, and unlosder bracing has
oot been established. Patients with stabbe lesions bl have not
hisaled willh &Y wwonths of nonoperative treatment should have
crnsidermion given Lo arthroseopie drifling to procnoee healing
hafore the lesien priogressey and requires more involved traat-
ment with 3 less samruine propnosis. MB imaging may allow
carly prediction of lesion heuling potential. Uastable lesions
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FILGURE 12, Algoritbm far treazment of juvenile knee OCO,

and seeondary loose hodics require fixation and possisie boue
grafling. Many unstable losions wi'l heal following slabiliza-
tion, bat leng-lemm prognesis is not clear, Tong estublishe
Inosed fiagmentz cun be difficalt o fx and have poor Lealing
potentjal, Besulls of excision of laroe lesions oo weiolh
beating sunes, sspecinlly laterally, are poor. Chondeal resur-
facing techniouss huve limited long term data Tor wases of
CICTY iy skeletably Dmmature pationts.
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