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Sumumary: Eagorlopdndon repacding eaperience il b man-
gl ImMzne anrl ;_'n::.rn'pli;_';'.lju_'.r|'_k: £l l‘le".l'!iﬂ.‘h'i-r ardomor couctule liwi

srenT CACL) injurics was studied by sucveying wembers of Uhe
Herodiwus Swvciety wod The ACT Sdy Groop. Theee was large
e lice anancn in inilial masaeemnent and ACLH oo
o Leelnique . There were 15 cported cases of growth disour-
Saneet & epses of tisial lenuorat calgns defocmily with ares, of
e laterl disial forera! physi, ooussy oF Ghisl recureslum
wiih avrest ol the bl Tuberele apophys.. 2 cases ol genu

vitlern withoog arrest, ol 3 gy of k2o lenath discrepime,
£ E P b

Oee 1hought to he rare. midsabsiance anterior cuci-
ate | gament (ALY injury in children and adaloscents
nad tecelred increasing aleation recently (13,1214, 17—
2730, 32,3537 Althieagh the troe inedence and (ueve-
lrrge af inpary in e podiatic age gooop is wnkoown,
AL injusy has been roported In 10% Lo 63% of pediatric
kness with acute heahooses il reported series tanging
from 33 135 puticets 09,15 30,34

With respect we pediateic ACL mjunigs, comlmseersy
exists regardmyg tnisiy] toanagerment. indicabons for np-
sralive management. the affeot of gee ad mawdny on
magagement, and the sk ol growth distuchance from
sperative mamapesient. In addition, there i lurpe prac-
bicE vartaon i sperstive fclmiguee fos ACL iajuries in
skelewlly imrmaluee patienls.

The purpose of this stndy was to survey the members
f e Hesedbens Sneiery and Tie ACL Study Group
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Avsuciale] fsernrs incloded fixativn bacdeane goross the laseel
dicral zemaca. plvsic in 3 cases, bune pluns af @ palelus eadon
pralt aprnss the aislul Temanal hysis in 3 gugans, lavge (12 mznt
lunnels I 2 cascs, tsannn hardware 3eroes the il wbocsls
apaphiyais in 3 caser, L on rd-amicolar lenudesis i 2 o
and overdle wp Temaral posilion a2t | ocase. Based on this
cxperiencs. we recennmgmd & fuirded agpronl e AUL recon

stractien 0 the skelaally G pebeal widde Zerfel alen-
Hon Lo teehoig e and follow-up, Key Words: Antenor Sovials
l.iga.m-:,m—Chinmu_Cumpl'L::.ticm.l;—k'rl:r‘

resmaling experiance with the nunapement and comeli-
cacions of pediotie ACT. Irjuries,

MATHERIALS AND METHOGDS

A queslonogire wis consiructied b assess cxpurizuce
with pediatric ACL injuries (g, [ Queslions werz
asked regurdinp, aomber of skelslly ananre patents
with ACL ipjurics seer, nunber of ACH recansoucticns
pecformed in skeletally rmann: paoens, apc ol pes
tieneg, inikial reatmen of @ cornplers midsubstance ars
in un E-year-old child and @ | 3-year-obd <hild, ACH re
comstruction sechmigue wn the tebial and Temaral gides:,
gruft saurce for ACL reconstruction, and complication
oo pediamic ACL reconstrugion such a5 grswth e
formity,

{Ine handred eighty-seven questionnaies were senl
clinicisns who wore mombwers o The Herod=ows Society
ot The ACL udy Croap, whose membecship 2onszses of
international cxports i spoels medieme amd ACT inju-
rivs, respactively. Two authors are members of thes
groups: The Rerslicus Saciety (KJH), The ACL Stody
Group (RIH, RSE] A ropeat questiDnigire wHy g2l W
nencesponders 4 momihs atter the inalia maling. The
averall Tesponse tale was T A EDETSS

Dady were summacized and standacd dzscriptive st
fiztics Wore pertfermaod.
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AT TMILURIRS P8 SRELETALLY MEAFATLRE PALIENTS EhE)

Herodicus Saciety/ ACL Study Gronp questicanaire

1. Eavwe vou treated a skeletally-1g0afure paciens with o widsubstance ACT 3 jusy
during tke laat yaar?
TeE IT veR, 0W rauy?
—— M-:}
2. Bave you porformed arn ACL rezenstrictich onoan skeletally-immatuze KEnee?
Yea I ves, how many?
No

1. What is the age of the youngeut child oo whom you bave perZuioed ACL
—renohnkracliony

4. Whubk is your recormended fnitial teealment in an B-yesr-old chald wikh complete,
amite ACL disruption?
- Hunope rak i
__ hule ACL Tecoastruckion
" Delay surgery Until skeletally makbura,

5. What ig your recomrended initial treacment ln an 153-year-eld chaild with
complcbo, douis ACD doaruption?

Nopoperatirse

Roukte ACL cocansStruccion

Delay surgery antil shkelelally maturs.

6. What is you: technique for ATL recerneEructica in @ gkelezally-lmmature pabient?
Tihial =ide: ___ transphyeeal tibial bunnel
al: cpiphysiz tunnel
ne bugnel =n cibial slds
Femmoral oido: endaecodic
- transphysaal fomoral tuacel
two-ineiminn t ranphyeeal femoral tunoel
over-Lhe-top femur £ixacian

choice of gQrafes

_ Aulewraft bone-patellar tendon-bonc
bu-ograft Hagstring

EanAtring attached diskally
Allogralk

2ehar

7. Have you ever asen o growth arreat or detormlby from ACL
reconstructicn 1o & skeletally-incmture pat.ient?
Teg
__ HNo
If yes, wop delacmity._
on femeral side
__ wh tipial zidc
_ moeh

UepcTibe defarmity (ahartenina, amgularl deloceily]:

Fleape descrile asecciated factora, 1.ve., laberference gsooew or ECaple acroso
ohvels.

ndditional Comnente-

THAREK YOI
FIG. ©. Hermmious SozmtwBCL Slady Gieus questiinnaine.
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L. Have vou trealed @ skhoeletaliy inunature pativnd
with an ACL injury during the last yeur?
Herw many

RES CL220139Y rosponded ves amd 2% (177159 -
sponded co. Ooe respandent did ot acswer, The mean
nurnkaer of sheletally nmature pagenis with AU fars
s in the Bist year was + 8 fTungs: 0 3

X Nave von performed ACL reoonstructisn on a
skeletally-imuma bure Enec?

TR CI08/139) responded yes and 2325 CHETR) re-
spwinded Fo (e respondeal Eil oar answer

3. ¥hat is the age of the younyest child on whom
vonr have pecfoemed ACL veconstruetion?

The mean agc af tie youngest clild an waomm respond
ers el pen fonned ACL econstrection was 1.5 years
uld (range: I ta Lo years old).

4. What is your recommended fuitial treatment in
an Hevear-obld child with complete, acule
ACL disruptioa?

SHGE TEIA1A1) salected imdliul monaperative manige-
meent. 16% (22001 selecied initial operative manage-
roenlarel 205 13701411 seledted delaying recostouction
usital skelenilly maturs. One respradent seleeted twire-
ALY

5, Yhat is vour reconumgrded oitial weatment ino3
13-year-old chill with complete. aouts
ACL disraption?

S1% (7371461 seleciel initial nonoperalive Twanags-
msnt, 3 (SIFEAE) selocred iaitinl operaive inunoge
wenl, and 1458 (2171488 selested Jelaving 1ecanstenction
wntil skeletaily malere. Sis respondents sclocled Lws re-
AT,

i, Whal is your dechnigque for ACL reconsimetion
in a slcelctally inmatore patient?

et wecls

TOH O LEA1EZ) perlorm aranspliseal techeigue. 1534
fA00132) peclorm a wantzaesahyssal lechmigque wids an
epiprpssl rmed, aml A% (BrL52: pertonn # pongrams-
physeal teshoinue wil: pocaneels. Biehl nespondents did
T6IL UClasw S,

Fernrnmiad sicle

S8UE (RAR poeclonie e endoscopic ransphyseal
lectmicue, 10%% (147148 perfornn o (weeincisinm rans.
phyacul weehmigue, and 32%: (=87148) pocfoom 4 non-
traesalevszul rachnique with ovar-the-lap puosilisning.
Fagrtn respnole=ans selecred o respinscs.

Ledcdfy o diehiee

ST OGRS sulernal Tree autopenous hamsoings
cruil. L Lt 4T celeated uutogenms Fumesivings grall
with nintasn distal jmsertion, 205 (291427 selocisl
antcenous hons pabslar wenclore-thone eralt, 1% (201420
sl allogmeafl, amd RS (110123) seleeted “other™
Twe: respondents selectzd (o resonses

L T L L L I NS T LTI B B 1

Addedrrienial taeiers

22 of respondenis wrate an that dwir feelnigoe of
ACL reeonstmoctiom oo skelesitly-immabee patent is
elepesadant o aduditonal Geewoes, iccleding chrenalugical
age, shoedelal goc, Tannzr stape (A3}, or pubecrial saes.

7, Huve you cver seen i growth arrest or delecmily
from ACL reconstruction in 2 skeletally
Fumazture patient?

L1% { &01400 of vespondents heul seea 2 grawth div
tarhance Trom ACL reconstoaction in o sheletally inma
Tarz pacient.

Where was the prowth disturbanee?

O the |5 reported cuses of growth disturbioace. SRS
L2415 were v the feneeal stoe and 200 C371 30 were on
the tibisl side.

‘Whal were the growth distachanees and
associated factors?t

Thore were theee cascy of distal femorab valgus defer
mizy wieh o bumy bar associaed with implants (inlerfer-
enwe swrew, siaple, dod wamsfiaion pin) accoss the L
wipeel of the disdal Teowcal physis. There were thres:
cascs nf ddislyl femeral valgus delformity with o bony e
wssesiated with the bupe plap ur a patcllar zadon vrafl
wereris the Lderal wipect of the disral Terocwl phye:s
Fhere was anz case af distal Tenooral va:gus deimily
wirli a hany bar assuciieed wicl o Licge (12 g lemoea.
tunnel anel hone- patellar-tenden-hone poaft, Thore wae
wne cage af distal Teenoral valans deformiie with o By
bar sssocialed with over-tbe-1op praft plucement, Theie
were Ly Cascs of peni valpuo witlout & boany Bar as
socited with luleral exlea-atieniar tenedests procacms

There were two cases of leg-lenath discropincy. One
case involved 4 2.5 g shutewing and valigos deioomity
of the distal Femur assrciated with g |2 o bone-pate lar
tendion-hone grafl requiring contralaiecal epiphysiodess
The wrther case nveived an usergrowth of 3o alie
lanspliyseal reoonstucion witly @ G-oom hanetings
graft in en | l-yeusold gisl requiring ipsilueral epiphy
wiacdisis,

There wore three vases ol penu reeurvaium reselliog
Mrvm clusuce of 2 tibial fibercle apoplysis associated
with a staple scrow e apophivsss (o — 2har aoueing o
the tibaal periogesm (o — 1.

LIS USSINHN

The wriiy o qestivanaire Jata §s fimited ax it is
anccdan , unsantrolled, and lacks information regieding
Uae parpulation at risk for provalece detcronination. Ney.
ertheless, surveys of 2xpert spicion san evead valnable
informetion wgading practice pateens and cac allow Tar
gocumulition uf Indrequant ot inpertant. OCCUrTenees
such as campliciions,

Widsubatanes ACL injurizs in children and adeles
el were traliiionally thawghe foe b rare (2810 1o
ever, ese injurics have recently coccived ingraasing, al-
tenfion, likely dae 1o ineccased recognilion of njury o
thie ape group, inercascd psrlisipatisn in somqpelilive
sparts, apd the advenl of arthroscepy (=412, 1417
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2T A0 35T Allluaugh e drue mgidence amd prova
wes ol mjury in the podsalric g greup s cokaown,
ACL tnjury hes Been roportad in MR -AIS of pedealcic
knues with o hemarihroses cepodted sevics anging
Frran 35-13E palients 140 15,3 1335 The resolis of this
fuestonsuee sugpest that ACL mjuries in the pediatbeis
a wup A ol uncomznonly Aeen inhk sports molicin:
pracoce, with BE% of rcepondenis having beined o skel-
cladly rmabors putien with idsolstanc: ACL iopury
during the lasl wew .

Mmcerative initiig wanwgeenl ol ACL ey m
skelerylly irmamre patants Gooften recoeonmended
Llawewer, the reporred nesicle nf nonopseraive reainent
ara, i generul, podse, Cerb el all (1EL buzucy eb ai. C29
and Janary et al. (141 reported instabizily svinplmms, suls-
ECUCILE mcrscal wears, decressel activiy level. and pecd
for A7, reconstruction in the ety ofF skeletally ine
ML patants sredred avnoacclively inseries of 8, &
and 23 pacienls, respechvely. Siaalacdy, wliea Soitpacing
The resclts of operive vensos NEAOPRAHITYE TEmEde menl
af complees ACL ingurics inoashiliscenls, MalTamall et al,
(220,771 and Pressan e ab, 127 foord that dthose man-
apeed by ACL reconstioctien [odd ks instahilive, Bigher
activity a0 Tetwrn @ spol levels, and lowes maes of
subigeguant relnjury anc eniscsl tears hecau.e of he
potential For grovedh defomnwily compiications cesultmg
leorrn ACL revcansirustan i@ skelanl |y immadane palizals.
mamy surgeens il proefur iniia” ronepersfiveg manige
mienl alespite e penetally o proginasis. Uhe magoricy
of raspondents jo fhs sareey Sevoret indial nonopersnive
wgnazement al ACL injury in skelewlly immatere pi-
tents, Blossewer, This was ape selaed with 813 ol e-
spondents favasing nonoperative iitinl ananogsment m
e propubescend paticnl scenario (e-veses ald ) osadnhe
B4t of respondents favored noneperdlive indial mon-
apericnl it the adalesoant scenaviu (13- year-oll;.

ACL recvmatruciion in sleletally wnmatave paticnts
has recentyy received Jncreas.ng sentwn ¢ 1= 12,14 17—
A2 3530, perabve dechoigues inclwde direct e
paiT, exue-arlicular leeodesis nontransolyscsl nooon
szuction, paceial fransanyseal resomsiruction, and
ranggivyseal econsTiuction, Noneans physce wehrages
gvisid bath the proaimal rbind snd disal Fanoral pliyses
Iy wsing an uver-le-top lemo:s! posinen withk snepiph-
weedl cibial tunned CLEY or 20 over-ibe-Trant i position
psing hamsizings 50 ilietilial band {20, or homi-
patellar tendon ¢ Partial gpmapnvseal nochoigues sio-
late the prosnryl Hbal phecsis anc avoid the distal femo
al poesisn T ousing an owe: tbe wep fomosal positon,
ustally with o humetrings geald (11,0 7=190 Tranaphs-
el t2chengues violae both e prosuml obial and dista?
leromoal pligses asally using & lanisicings or s
patellar tendom boge xatt (317202128 In peneral,
nanpthysea ] wechrdgques avidd compliralions of oot
detormmity hur pravide 4 noo soeomic ceconslroslion,
whoteas ransphyeeal wechnigues provide o mere ana
Krmic wemsltaeten bt have che porenis] Loe peeneth
dizrurbanze. There is sobsnial contevorsy wnd prastics
variion in tenns of ACL secopstructan cxchnigque in
sheielaily innoaure patiznts In thas soevey . thens was no

COMSERsUS 1 resunslrgtion Geelioigque. T ransphyscal
teclnigues wes frequemls perlamed d ace mose i
quanty pecfonned on the Wial sice, Uh the Famoral side,
Bt T e sanclenals et o eransphyscal weehnigue, by
eithe: ane o orws incasions, wagle 32%: perfonn @ o
naescal oo lkgue with gveralw-uop positionmg, Onhe
Lihial sicle, TO% perforny o ransphysend ochnigae, while
208 pertzern a comphysen] technique with cither an
cpipavscal el oroan peer-e-leoat technigue. Cor
pradl wourve, wofl Ussie hamstrngs prafl is mos: fo
Quenty lecd, SUS ol respoaslents, i cormparison e
bune-ate Tar tembin-Tun e gealt, 200% af resperdents.

e Tactors, such as cheonolrical age, skeletal dye,
Wanner save 4 37) pobertal satus, o gnrwth velovin.
rzy afiect decizion making repanding ingial moege
meat and sweEienl lechnigae, Younger palicols v e
poalentiad Lo gregrer prowih lissarbances givan gl
areaver grawlh remainip, Thus, v older puiens szach
tng skaletal maluricy, Mgy fovor initia’ speative mun
sperient and ransphyseal weehnbgues, [nthis sarvey, i
<rsiom Taking vepaeding inical Suanazemenn wis arfocted
Py awwz. Do the peepubescene pilisen) sesnwio {S-year-ald),
10%% af respenteres selecied ACL recansimelion s -
Hal -manwgemsnl, whareas 344 of responclents scleoted
recormErnelion qf inalial anmmogement o the adolescen:
palicnl scemavio {L3-yewr oldd L additien, dhecinion msk.
e tegawding surgienl lechnigue wis alio age-pe aled
Tweenly-four pevcel of respondenes wiak: in ial te
recorsLruction ioeknique in woshaeletally innoature pativm
ariced by cheomnlosical ape, sheleta? ape, Tanre alafe,
o raherdal slaras,

The putential far growab disiurbanes a5 o contpliziioe
of ACL recomstruction ie skeletally inunature salients i
ool srreen ciomeceen and s 4 major Folor gtlesting decision
makine repading nidai manapeinen: wnd sargicyl teek-
nigque. Aniaal modals have deowmstratad mixed resulls
regarding prowth disturbaness frone sl rissce pratls
aziond the phvacs. I conine model with iliotibal ban
crefis thiough 5/52-inch wenels. Stadelmaicr ot ul. (29
faum! nu evivcence ol grawnh ecest notbe Foee andsals
wilil &ft Lssle oralt acress the physis, whereas the fou:
aninals wicl Jiill beles wnd uo geaft denonsteaied phy
sezlareest 1noa rubbit inodel ushyr 2 semitepdinesis prill
thrch Z-man dunnels, Crozzant et al (13 did e
casey ot growlh distuonbance, bowever Chese wore nol
common: 3% shorening (U203 and 100 distal Genxoral
valpas defoomity (20210 Braminieg the elfect uf a ton
sioned solt-tissie grfl acrss e physis, Edwards < al.
LY Tonmd oosolstactial ae of detormity. Inoa canine
madsl wirh iliofbial hand grall weesioned o B0 N thesr
iealiggettons Tonenel sienificant incecdse:s,, eemp:ared wich
e e deeated contred lionbe enodizad femacal walgus
deivrmity amd proximal tbial sorus dxtformity despile e
gvwdence of @ By har

Climics b repuets al grees defonnity aftar AC revon-
eiroclinet o nnises. Cascs of mikl leg length dieen
aney lave treen repocted O1,10), Hiwoewor, viases of clini-
el stendacon growtl lidadlsnees are e, Lgpgeoma
aml Apdersan repeoed oo sose of 24 o shorening in
g senes of - gkcleeally irmuarnne paiienie reconseoced
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with trnsphyseal semibndinosis gl grocilis seanis (17
This wos associatod wath sciple gratl fixallon gorms e
plivsis. Koman and Sandecs | L0) repored o case oD biscl
Fenaral valouy detormily meoquiring asteloney and son-
Icalateral apipthvseomiesis alter nansphyscal reoomsiic-
bor @it & doubled semitendinosis grafl, T his cowe was
alga gasocigten] with feeation aeroes the distal el
[*hrss, This survey sevenled 15 addinzna! cases of clini-
cally siznilicant growih disturbanes, There were § cises
of dintal ferwzal walpus defonniny with an arrest of e
lgtern] distal Femars] phesis, 3 cnes ol Libial eeccev oo
with un arcest of the libeal subercle apophysia, 2 cages of
genu valpuin wil'n:-:.ll arzesl due o larccal cxcca

aericalar teensr, amd O oeases 38 lea Jengih ciscnepaney (]

shosrtening ainl | I:I'\'l'.-'l!_'.[l.?W”'I_l. Adanciured Tactors in-
chudsd fixation hatrdwise aoross b laerad disial femorad
Ahessg o 3 owames, bona plogs ef o patellar temdone grufl
acrews Lhe destal feran il pinedis 4 3 cases, large 012 nams
unmees 2 cees. lteral eslra-aricalyar lensksis in 2
vases, S1nation hardwiore acooss e Lal tubeocle apaph

3an 0 2 escs, of the over re-1ap femoeal posstion i |
vame, fred surncings wear the tibial felercle Lpophysis in 1
CAsE.

Brscel on (e fuchors arsnviated with growth distue-
mance in fhese cases, we secommend carcti] alleation o
rechrcil details vuring ACL revepstrog o in skestalTy
ntnatune palients, parliculady Qe avoidance of fiioton
hardwire across bie Loteral distal Femwral epiphysea
plate Cane shold also he eken w avoid iojury oo the
vilnerahle tibial tubcecle apephysiz. Given the caves of
growth drsrarbances nosocialed wilh transphyvseal place-
irent of paelior tendon oraft benc blocks. we mecom-
mend the use of sor mssne gralls Tarne funne’s shoold
Akely be avaided as likelinosd of arest s sssociated
with orearet vicoalion ol cpiphysean alate sross-seslbnl
ansi e L0, Thee var pamis ol e walgwon withior
wrren, asseciared wilh lapem] sxoa arne: lar enodesis
ralse aclditional concercs sbooc the cifecl ol msiom m
phrsvul prowth, sirmiar 1o the ensivied graf canine
medlel of Talwards et al (8 ) Fioally, care skould be taken
L weiadd disseclion or nntelung around the posecolaizssl
axzuml of the physis lurimee aves-the-wop nagphyvaeal
femna placement b avoid potental injury o rhe peri-
ehomdrizl rine and suhseguenn delmrmice.

Ackoowledgirents: The aathaz: thank the padicipation by
e bers ol he Heecdw oz Sncicey awd The A Stady Coomnpe.
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