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ABSTRACT

Maragement of juvenile ssteochondrits dissecans is
controversial. The pumose of this study was o evalg-
ate the functicnal and radiographic amcomes o trans-
articular arthroscopic drilling for isolatec stable, juve-
nile osleochondritis dissecans lesions ol tho medial
famoral condyle with an intacl articular surface afler &
menthz of renopesative management had failed, We
reviewed 30 aftected knees in 23 skaletally immature
palierds {mean age, 12.3 years, range, 5.5 to 16.1) al
an average lollow-up of 3.9 years (range 2.C 1o 7.2).
Functional gutcome was determined using the Lysh-
olm gcore and radiographic cutcome was detenmined
vsing lesion size, and the radingraphic score 5° Rodeg-
erdls and Gleissner. Them was signilicant improve-
ment in the mean Lysholm score (from 5810 83). There
was significant improvemaent in the mean lesion size on
anteropostarior (4.5 + 5.8 mm decrease) and lateral
(&4 + 8.1 mm denreasea) radicgraphs. There was alsc
signiticant improvement in the mean  radiographic
score {from 3.4 ta 1.8} Hadiographic healing was
achioved in all pationts at an average of 1.4 months
afler drilling {rarge, 1t 11 months). Linear regressior
analysis revanled thel younoer age wis an indepen-
dent, multivariate predictor of Lyshalm score improwve-
menl. There were no apparerd surgical complications.
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Given the low marbidily of driling and the associated
irnprovernent in lunctional and radiographic outoames,
we advocate ardhrascopic transarticular dilling for
patients with juvenile ogteochondritis dissecans ot
the medial femoral condyle with an intact articular
surface who have had failure of initial nonoperative
MENAYEITHEN].

Chilesgengneritis dissccans iz & condilioo thar affects sub-
coondral hone and manifest: as o pathelogie specteom
that includues seflening ef the pverlying articular cartilage
with an intact articular surace, early artieular curtilage
separatiom, pertial delachment of an articular les:on, and
osteochandral separation with loose bodies. ™™ The clio-
hgic bugis of osteochondritis dissgeans remams & souree ol
gpecuiation; howeyer, repetitive migrotrauma s com-
mumly azzociated with 125" Dhteochondriti= dissscans
of the knee ho- been classtfied based wn anatamic lecs-
tion, 2 M Y mnpmend appearacce,'? sointigraphic lied-
ings, " aed ape 7 1t s often subcategorized iolo ajuvenile
[arm and an adualt fem, depending on the status of the
dhiatul maral physis Palients with juvenile setoochomd ri-
tiz dinzerans have A better proenosis chan those with adual
eslenchnndeitis dissecans, iwore than 50% of juvenile cnses
demonstrave heal gy witl S o 18 months nl nonooeeative
brosmtement, ST AL estenchiond ekl dissecans,
an the olher tand, infrequently heals witioul nperseivie
intervention ' Adult osteechondritis dissecnns and juve-
nile asbeochendrtis dissecans <hat does not heal beth
have the peleatial for daker sequelde, mchuling
psteoarthratz

The manapeinent i juvenlie ostaochpodrilis dissecsos
iv controversal {oven U polential for healing as osdi-
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sated by noewal sabseguent foeegon raciograzis,
ARl ive il inanagement is adicaled e spalle
lesions o skeletally inmanre patiees 10 1 Aizap-
crative Lreatmert cplions o Srem “wancl ial wailing”
and swetiv te modificatieg o nenwegslhearng and taumn-
bilization witl triads lasting from G to 13 mencys Oprera
toce treatasent s adecated Birodclaehed o unstable -
glone, w0 patienl approachivg cpiphz=eal elosore, aned
falnre o norepoers Live: manngemer L Swepienl Cpuons
depend on the esions ievaiesd and o wle drilling e
grade transarlivolar arorotrograd Lhimmgh chie clisral fen
oral epiphiysg, sarethge oo praRing. mlernal Gxlion,
upent ar artheoseopic realicton o w bose Fraoament wipl
mternal fization. fagmens memseal, antilogrnz e oalln-
penie astiswchondral grafting, el aululogoas chumilrocyte
i.n'l.j:l-.?‘knt:’lt-ion.] SO TER, BER A g

The purprse af thus slody wag t evaleats 1the Runet:ona.
and radivgraphic putemnes of transarticulur strchrascopie
drilling for iselated. stable jovenils psteochond ritis dizee
et leionz af the mediul Lororal eondyle with an incacl,
articular swefnee 0z ewses where Chicre was fulume ol inidel
foerntiv e maragenenl.

MATER ALS AMD METHODS

The records al plnes willy astenclioodeilis issecins: of
thi aneer whn wire seen ol rhe speels mediose eling of

Dozton Children's Haspetzl between 1959 and 1996 wore
revicwed, T fusion oriteria ineludod =keletal TImARLr Ly
eith ar npen distal femoral paeesis and racioyra plag e

denew of auten bandeius dissetans of Lhe lbzeral as [t of

shis medied Temera, sondvle, Al satienss meinded i the
sty hagl mersistent sy ploms: and radvpriplie o pdens
i oseashiendritis Dissecans despile G mantls of MImaners,
Live: marispenwnd cavziEting ol activity rodifizanion wilh
pevicds of prolecned wegitbwaring (Fues. | oand % Pas
Lont= wath bilazeral volvement arderoaes prenliseLed
wejghllearing of e mor sympdnmate sicde. A of e
Patients wseiuded it stody had o stahle los oo with an
meavl artizular serfave bt with cartilage =olflening, ws
was lond by arrhcoescusic sesvalization and probiog.
Thus, all lesions were grade 1 lesiens s classifiod by
Bwine and Vo' made 1, iriact besian grade W pearly
eartilage sepmration: poale 3 partiacle attacied lesinne
and griche §crater lesion with fooze bodyr (aly iznlareed
asteachomdrils dissecans lesiors were ineluded in Lhis
series, prlonrs with conconutant inrraartiolar HIjuTiES
suck as menscil 1sars or Baaenent ingurics were exeloeled
tHhes exvlu=ion coena included prior AUTEMY for sl
choslrits di am, Tnase paadies, unstable lesions or 1o
AAnE owotly aochistupled crneular suefnee iprade 2 1 4
NEIAN T

Al natienls nnderennt arthrascapic sareers mader pen-
eral avesthesan ov Ll aenor wetlser (30 The alToe L
dreaal e wedo] Temoral randivle was prabod to s
tie s clavacter and sakilive of the atfeeted chind,al
snface. Avtiensenpic drilling was perfarmed ugng :
Bl Birshne wirs thrauel: the alTecied artcalar sure
fie e thi subesnrieal ane of the diste ] feroral cpo

seie The mimbe: of pec-firanun s varea wiih she see ol
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Figure 1. A hilateral AR aoteh view radiegeaphin 2 (EETE
pld boy with usleachandritie diszecans ot ooth mecial femao-
rei condyles (atows) These losions remgined sympramati;
dagpite 1 year of nonopearalive management inchetyg acty
ty restnction and 2 morths af protested weightbegsing wath
sphnting B, bisleral AP notch wew radicgraph 12 months
after fransartizular dulling o the lefl knee and 9 mont s aiter
transart cular drilling of the nght knee. damanziratng hoahng
of both los ans (arrows) .

the desivn. rirging from B to W perloratisng. Efflux of
blocd or fat frorm the drilled hole served as evidense af
adedquate: deplh of penciration

l'(]ﬁfnpﬂ?'ﬂ[jv{:l}', rl'ﬂt.'il:'['lt_-" v e T LE LA, ricareiz il -
bearioe for 4 weeis with rungre o motion limited ta 07 Lo
4 with the use o'y hinged keeo bracee Phyacal teen e
was imtiated sl A wook s, wille iliseet i uation af the lrare
ard resloration of full retion el closed Binetie chain
N RS '\xr'-l.‘:ij:']L|.!'rF,a1'1||_g il cllomeed 4 woouelos il sy
gery. ari the paticnls prageesscd from pacrnal Lo Sl
widiphthearing as tolerated vwer a0 owpoy persul. Retnrn
taackivitisg wag permitted after o mnnuem af 13 wecks o
Lhere was evide new ol radiceraphie healing and reoliztiom
of svozplens Patieots with bilaeral bavelveme:n andere
wernt stimnd arthrosenpie dedineg, with tlw secand opera
tin poeforaed 2 1o 6 montks alor treatment o he con-
tralatersl ke, Tess pationss uoderwens the o
Po=sgperaciva Lherapy soineen alter e secosl aperal on

Funettoaa’ oot was determin s gaing e Luvshobim
s s el b Tepaee ool Bovshel ' Hrores e
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Figure 2. A, AP tadiograph in gt 2-year-old boy wibh os1ac.
chondritis diszocans ol lhe medial temoral Condyle (arrow)
shual rermained syroptornatic despile Brnenths of nongperative
management includicg acliv by restncuon and 2 manths of
parial weighltearing. B, AF rachagrana 4 manths after trans-
articutar driling. demonsiraling kaaing o° e [Esien [aroea).

obtained precperacvely and al the tome ol linal fallos-up.
Radiographic outzeane wos determined using gize of the
peion and the rodisprashic osteachondAlis dussecans
seore of Redeooerdts and Oleissoer PTalle L as deserilaod
w Sehnerder ot wl ™ and Koch v al®* Lesion si22 and
raclioprphic scores wore dotermined oo precpHative and
lollaw-up AT s Lateral padisgrapbe be o pediatrie eadi-
alogrd whio i Blonoed o Lhse details ol thes study, Ra

Ariereni Seseervead oF Spertw Medivine

TABLE L

Rodwgraphic Oateachondritis Chssecans Sooreds
Crrinde o [hesaripiion
I Palenliatly depressed nsteochondral fracture

I5leeping phase?

Mn Lremarcation wdlnout sclergtic nim
i [yemarcacion willl acleraiie rim
v Fartly detazhad fragme . nondisplaced
W Diaplaeed [rogownt (ocss bode

dingraphic hesling was idenlilicd a5 resolulion of radiolu
cent demarsation on bath the AP and lateral vicws (Figs.
1 and 2% Time Lo radiographie healing was determioed
hasad on zcvial postoperative Tulingrraphs,

Preoperaliva, tollow-up, aod improvement data ae ex
presged in serms of the mean = standard deviation, (fut-
come variables were kestod for normulity usingr the Wilk-
Shapiro gondness-of it ese, which revealed no significant
departuras from normality and oo vielatiens of hatnoge-
neity of varianee, Therefore, diffcrences [eIwoen predpee-
ative and follow-up Lysholm and cadiographic senres were
evaluated wsing poived s-tests. Multiple lincar regression
analysis was performed to doterming independent, multi-
variate predivlors of imprivement in the Lyshelm scorve
asing o backward slepwize method with =0 DS fur
wariphles to be eetained n the model. The coefficivat of
determination adjusted B was used to menszure mndel
fit and bo sxpross the propertien of variance in Lysholm
aenre improvement accounted Gor by the set af prediclers
i the tinal model. A two-taled alpha level of {105 was
wsed as the coilerion for stulisteal significance for all
comparisons'" Data analysis was conducted vsing the
8AS soltware package lversinn 612, SAS Enstitute. Cury,
Marth Candiozl,

RESLNTS

There were 113 patients with ostecchoadritis dissecans af
e knee seen during the sludy period Thirky patients
fuldillecd the inelosion criteris. 28 of whom returned for
follovwe-up (77% follow-upl There wers 30 avolved kuees
in these 235 patients (16 with nnilateral invelvement and 7
with bilateral involvement) The mean age at surgery was
123 years irange, 8.5 to 16 11 Thee were 13 boys and &
girls The average follow-up wag 3 9 veans irange, 2 .20
There were na apporent surgical comphicatmns azsoeinlyd
with arithrsscople antegrade drilling.

Thern was a siguficant ionpravement o Lyshodm seares
JF oo 00010 from wonean preoperalive seore of 288 oo
mean follow-ng score of 92,51 Table 2+ AL kuees had av
iripravernent in Lysholio seares,

There was g signifwant deckease in the rrdiographic
aize ol thie lesion an both the Al o - 00180 and Jateral
radivgraphs oF - 0081 1 Table 21 The nean decrease ol
Al* redwopraphs was 45 mm frange, O to 200 Ninuteen
Lress 1635 ¢ demnonsteated 3 decocase in besion size gn AT
radioprapns, 11 koees (37F L demensirated mrcharee, and
mi koees demansieated ioncresied lezicn size The medn
devrease o lesian size on tie lziera] ralingraphs was 8.3

.
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Ahenie measan

Masan o S

irampal
Fvshnli seare 10-1mH1. ORE - e
17 =T0050
Lrsion gieac vman
AT radingranh 1377 - 1.
P8-20
Laceroi eadieg apt: 204 - 54
[8-139)
Hudeoprapho score A0 14
1]

mm frange, O ote 200 Twenty-four kpees {80%:) demon
fLrated u decresso in lesion size un fateral radisgraphs, 6
knecs (20%: demonstrated no change, st no knees dom.
anslratod incressed hesion size,

There wis & sign:ificant improvement of 1.1 [range, -2 b
in the radivgeraphiis seomes o 0001 i Takle 21, Twenily
knoez (65794} demnnstratad o Improverient in radin-
graplic soore, 7 knees (247 1 demonstrated oo change n
seore, and 3 knees 1100 ) demonstruled a Warsening in
seore. Radingraphic healing was achieved in all patients at
an average ol 1.4 :nonths after dolling (range, 1 to 1
muoaiths],

The stepwise moltiple | near regression model identi-
Ned veunger age as te oncy independent, wultivarigre
“rediztor of Lyshalim scare improvemcat (F = 0004, al.
Jated % - Q181 Sex involved gide, bilaterality, presence
o abzenee of selerasis, presence ur absence of fragmenta-
tun, radiographic leewon sjze o buth the AP and laleral
views, railingraphic seore wore oot signilicant rpulti-
vitlate predictors of Lsholin scere improvement (f :-
0.20 9 wech cage),

DISCUSEIOMN

The crinlogio ane nncirs] history of eeteachondritis disae-
“ans of the knee ig got well understood, snd tHATNAPeTC L
15 contraversizl. Initial nomoperative managrenaent of sra-
ble, juvenile tsteachindr: divcecans lesinns o war-
ranted, given the potertinl for healing with subwequen.
nortmal futietioo and radiographs in skeistally immatore
Brbiegly P LK B0 BLEA 1T e despize 2 better prognesis
fiwe juvenile wsteechendrivis dissecans than fur aduit osten-
thiensdridis dissecans, net ali lesionz in skeleLally fiama-
bur: Gncey hwal Caloll snd vodlenpues’ roported 7 4309
fuilire rare iy, go knees of 76 skeletally invnature paticnis
treated withy 101y 18 minnths of activity modification and
“eeazional cruteh se te muintan symaptom iree levels, I
additivn, traditions. nonoperati management that in-
rludeg prolenged  rumnbilization ur aonweighthearing
TEy resll L osrifines: atraphy, and forther chondyul
RS Aty ) Furtlwrmere, curnpliznee wilh prolongad
ANy testriction u thee nften very adive and compet-
T e s gften prohlonuitic.
TR for operative managerment of juvenla

Hrsulls of Antegrads Arllievsenpic OAlling

Fiellew -y p Change
Mean & S0 Moan - 5[ B ualue
iranyrel Iranguel
928 2 19 343 =141
158—1001) [3-R3)
013
1.2 +- g5 4.0 = aR
[LAI b (G203
1200 ' 44 B4 - M EHE I
W=-27 =3
11 14 LT ' 1 ~L0L AL
11
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wsteochiondritis dissecans losions in patienls with de-
tached or unstuble lesions, those approzching epiphyseal
closurs, and those whose lesions huve besn eoresponsive
te nonoperative monagement.” Surgreal oplions include
drilling {antegrade transartieulur or refrograde thecugh
Lie dislal famoral epiphysisg, curettapge. bane grafting,
internal fixation, Bpen ar arthruseopic reducton of 2 lnae
fragiiunt with julernal {ixatien, fragment remeral, autis-
GRaus or #llogenie weteochpndrs | grafiing, nnd autologous
chomirocyte  implantation. |- #7080 26 For -
tients with a stable losion and an intact arlicular suriace,
arthirpscopic drilling thearetically offirs tla: petential ko
ereate chaonels for revasealarization and healing, Drlling
can be performed aulegrade trangsarlicular ar retrograde
Wrough the epiphysis. Transzarticular drilling iz accurate
angd techinicatly stratghiforaard: lisweyer, it ercates chan-
nes within artirular cartilage, which heal with fibrocag.
Hlage." Retrograde drifling svosds viniution of the wrtien-
lar surface; however, in wur BXporience il may b
asgeciated with techinicat difficulty, inaceuracy, und inad-
equale depth of penctratioe.

In this scres of pativats with Jurentle oateochandrite
dizsecans of the medial fomoral ertdyle who had an intaet
articulur surfuce und failure of POBOperative manage-
ment, arthrascupic Transerlieybyr drilling wis asacerated
with signifteant impeosvement in functional auteome us
measured by the Lyshalm seacs and radiographic onteome
28 Bweusurl by lesion sjze and Lhe vadigvaphic seore of
Budegerdis and (fleissner 2 Roadingraphic lLealing oe-
wurred noull palients at an average of 4.4 monthg alter
drilling. There were no Hpparent complications, Althpurh
all the paticnly wers shufetally wnmature, Younger age
was wlentified as an independent, muliivarinte prediclire
sl improvemen in Lyslolm seare.

Other investigatars have alse found arthroseupic trans-
articular deilling o he efficarious in shelotally immnatiige
Puticnts with wsteschondrilis disseenns wihu have Pailure
of 1nitial Nonsperalive manarement, Bradtey and Dinredy
reviewed Ul affected knoes in 10 children al o m:nimuim af
I year alter transrticuin; arthrazeapic dealling for stable
uateochondrins diszecans losions of the mediai feinoral
condyle with an intact artivular surbiee All potents Jid
bad persistenl pain lasling aoore L1an 6 monties withoa
clinical improvement or radisprnphic healing. Mine of the
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11 hrees woere paio-Iree and demonsteaced radioprapalie
healing withio 12 cuontlis afrer the aperation. Chae koee
took 2 yvears to nncte and ooe knee did nob el resalling
in o subecquend loose boedy  Agliettl and colleagues' reo
vicwed 16 knees in 14 children whese orodunped sctivily
restricttan had failed, At an average of 4.7 vears after
transarticular arthroscopie dolling fee stable gzdwebon-
detes disseenns lesioos of Ul oweelial T cond yle wills
an inewet articular 2urface. all lesions mad propresasad ko
radiographic healing and Lhe pelients were asvoptomatic.
Anderson and eowarkers™ reviewed 24 kness in 21 pa-
tents ar an gvergee of 3 years aller antemrade arthene-
seapic dridling for stable ostecchoncritls dissecans lesions
wilhiaun intact articalar suriace or partial detachment. All
patients had hod failure of 2t Ieast 3 months of nonnpera-
Live management ineluding aclivity restoction and ren-
weighthraring before surgery. Eighteen of 20 lesigns an
skeletally immature patieats heated, wheress only ¢ of 4
fesinns in skexetnlly mature patienzs healed.

Lipitations of this study include the lack of & control
group with prolenged noncperative management o delar-
mine whelher arllircsoopic transarticular dnliing re-
sulted in comparstively greater healing., inpraved fione-
Lional aml radicpraphic aoterme:, and quicker return to
symptom-fees activities. It 13 onr practice b conlinus ini-
tial nonoperative maospement of stable juvenile csteo
chendrtis dissecans lesions for A months, {Jur treatoment
eonsizts af aglivity restriction and occasional protected
weiphlbearning with sequentin. radisgraplic nooiloriog.
Some slow-henling lesion: may progeess to healing be
Lwaun & and 18 months of nonnperative management.
Howeover, we have found patent complianee with such
prelonped aetivity restoiction o b protdumatic, and weo
have found peslonged ncickilizatien or activity restrie-
tirn to vesule in detrimental fanetional sequelae. Parther-
e, eaersaive delay in aperative inlecvention moay allow
spme adolesconts to approach skeletal maturity, thies giv-
g them a more pearded propnesis e healing and even-
tual putcome. Indeed. in this study, even among skelelaliy
miunatace prebivnls, shiler age v an independent. muolti-
variole pradictor of less improvement in Lysbiclo seore.
Thus, we do not delay aperatiee treatment nntil the an-
preach af skelatal nusterity, oy s advacated by tracditional
rkilrine U

I eoochesinn, piven e o morbid:ly of deitling and
the associated wnprevement in funetional and radio-
praphic ouleume, we advocule artheescople antegrade dril-
g for patients with juvenile asteachordrilis disseenns of
the medial temeeal enndyle with an intact articular sur-
face who hoave hwed falure of dnilinl ooooperiative
managetrenl.

REFERENCES

I eglieit. P Buzzi B Bses PE. gt al Adhisesrng o dol: ng n juyenile catea-
shpndihis Caspcans ol e recia tesn al condy . Amhanscony 266
291 153

VoRichrath B Crstecrirdnbs dazecens of the snee A clhincal aorees
J Ui pand Suyg BIE G40 A4F 15T

10

11

12

13,

Pl

22

jale]

n

g4

a3

Amerger dhieacd of Sposis Medwros

Anfersca: AF  Cipscomb 4B Saulion O Antegrade sooettnmend, beo
arafhing and pommg of osicschnelnns dissecan:s n P2 skeletdlly moung
kn2e. Ain S Spors Mo 18 254 =261, 1500

Aunnlersen Ak, I’agngm M Qzieochondntiy dissecans Al he leoogral
cr-whiles  _ong-e i riesulls al remsicn o e liagment Am S Sanads et
FhoBAD RAd, 1D

Lndarscn AF, Astuards D8, Pagran M. 2ol Selegode Jriding lor
i 'eygchoedrities dIssacaas o the dnee, Adhrrseoay 13 19-524, 1397

. Berlet G0, Masoia &, PAegs & Troalrnesl of unstahle oslesshondritis

dizsacans Irsicns of tha koo ugsing Aoagenous csles>chondral grabs
Imsd cplasiy) [ase inpeal] elfirescopy 15302 316, 15540

Rricley J. Qamdy OJ. Hesults o drilleng ostecchondrius dinsrmng bafor
shelmal raumly, J Gome Aonf Sorge FTE R42-G4d, 1RE3

. Bntitsrg M. Dirnlalad A Nitsson a0 /E al Treazment of desa canilagr

dofezis in ke knee wath aulokgeus chondrecde ironsplaniation & Engl
St 337 BEL - SUL U

Cahll B Dslewamnrdnlis desncans o ke knee: Treazment of juvenile
and adult lorms o Any Avad Sdifioe Sorg 30 237 247 1305

Cahill BR. Berg BG: 24m-Tachnalivim phogphate cordoand (ond sonbag-
rapdry wn dhrr mvansgenesnb o uvrmibe cetecchondmiis dissecans af the
ferraral condylea. An: 2 Spords Med Ti- 320 335 19R3

Cihill GR, Philkize MA. Mavarrs A The resuolie of conssvElIYE MBAATE-
rment af quvenila ostenchoadibs digsecans vseg mint scinkgraphy &
prospectivg study. Am J Spovis Meg 17 GO BOG, 1989

Clantn T3, Belee )2 Ostecchondriis dissacans: Hisary, pathaphysi-
ology and current ireatmenl conceps. Chin Gritog 167 B G4 182
Dervin GF, Kooac GCGA. Chissgll HR- Bindegrsdable reds in adull caton
chondiilis dessecans of the knee. 00 Ortog 356. 2 13-221. 1924

. De Smel Ad dlabe A, Graf BE: Unireared ostecchordrilis dissecans o

the “emoral cordios Pegridion of polenl cilconie usiesg radiedgroaphee
arvd MA findings  Skalens! Madnd A5, d63— 457 1337
Fwing W wito S Adnroscopec surgical managemanl o oslenchor dritis
des5ecans af the knes, Adhroscagy ¢ 37 a0 1028

. Sillespin IS, I:Iu:,- 0 Bora: pHg li=alican i1 1he teakmens cf osecchordrits

dissrcans of the xnee joinl Shn Ortkan 143 v25-1240. 1570

. Glancy GL: Jevanile pefeschondrtic dissecons. A o Knes Sorg T2

120 124, 1959
Tarper WY Hanks HH. Dslenchondniis dissecans ir ch dren. J Bane Joimd
S 354: 26 -3¢, G4 1963

. Guhl JF Arhzogoepes reddment ol aslecahardnt 5 dissecans, S Qrhap

167 AG-T4 1887

. Heti- F, Beguarisiain 1, Kreuspa B, ot al Gsiecchondriis dhssrcans: A

multicariar sledy ol e Buropean Podiotnic Qokofedic Socley. S fediale
Pl A 2 225 19308

Hughslen JE, Hengeaaedar T, Courtenay BG Osicochondrilis disse
£ans ol 1 femoral condylas. J Beor Joing Zung 564 17a0-1345, 1984
Johnsan Ly Llirdog 3, Anstin M0 m oAl Dxlecehondsnis dissecans of 1he
krsee Arlrsisapic ornpreszina 2erew hadhon, Adtrascopy 6 170 189,
15

. Koch 5, <ampan W4 Laprall H- Cartilage a:od hieoe eagahcdsgy i

nseschardrtis dsocans Koes Soeg Specly Dawrs it Anhrosc 5: 4P
43, 1357

Linden B: Ostzochand:ilis gissecans of the femaral conrkelns: & kingperem
follow-up study o Dot Jong Sieg D94 FOI=7TR 1977

Linden H: [he incicense ¢ astencondrdis dissoeans i e congdyles o
Ihe ‘emur Az'a JOnthop Scamd 47 G4 G67. " R7A

Marcsoa M. Kon €, Zaltagrm £, 21 al. Use ol autobogous geafs for
reccnstruchan of gsteocnondedl derecls of 1he knea Oritopocioy 257
GEL—HCD, 19095

Papmiss & Osieachesdrsis digsecans, Do {J-'Tmp 1538, Sfa—g, 1481
Hodegerdts L7, Gleisser 3: Langieiteriabnieg mil 2er opaealivan (heeapin
der nstenchondresis dissarans des kniageki-nkes St Prae B 617-
Ge2 1975

Sehaeder 1, Hink B Jerosch J, &l &l The value ol magnalc resonany
imaging as postoperative coniral aller arthroscegic sl al cstrn-
chradrilis oisserans, Arehy Crifior dogunes Soeg 117 205-239 1963
Hm e 150 | reRtment ol ostedchc 10nbs dssacans. J Sana o Serg AU
248280, 19657

Tagier . D pshalm o Patny systens o the sea’uihons of snes hgameent
rqunies, Chn Oethae FRAD 12— a4, 196D

Tomford W, Spnnghield N5 Maakis Ho Frash anc Arczan adicolas
canilagc allegrafls Sribopedies 15 H100-160 18927

lwyman H5. Uasa: K, kol P Ssleochondr bz of e knea & uny-
saemoshdy ) e ot Gurg S3G7 dE1—dRd 1099

Wan Dermark FE. Osleschanddis dissooans with spanlanecus neahng
4 Home Joent Serg JaA 1a3-rdd 1357

far H- Hivoahsheg Anepsis, Third edivon, Unoe Sacdie Tleer, MJ
Preatice-tlall, %96, pp 412 4158

1hs



