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Rackground: The fundienal eutcoms after patial anterior cruciale ligament fears in children and adalascents naatad withat
reconsimction has not been sslabtishad. :
Hypothesia: Nonracanstruclive management of partial anterior cruciate ligament tears can be offective In cortalh padiatic
palionis. .
Btudy Design: Prospecliva cohor shady. :
Methods; Wa stutied 45 skelalally mature and immature petignts 17 years of age o less who had Bn acute hemarthrosis,
magnetic resenance maging signal changas, grada A or B Laghman and pivot shift resull, and an anhroseopically dopumantad
parllal anteror cruclate ligament tears. Al patiants ware traated wihout reconstuction, underwent & etructiured rehabiliatbor
program, and wera followsd up for a minimum of 2 years.
Reaults: Faunasn patients (31%) undarwent subssquent reconstruction. Signilcant asecciations with aubeaquent raconsirug:
tion includad tears that wers greater than 0%, predominently posterclateral tears, a grada B phvol shift test rasult, and older
chronclogic and skeletal age. Amang patients wha did not reculre reconstrustion, thass with tears thal wars greatar than 507%
ar predominaritly postenslateral had significantly lower Lysholm, satistactlon, and Cincnnati Knee Scale scorea.
forcluslona: Monreconstructive management is racommendad fior partlal antedor eruclale lgament taars in children and
adolazcenly 14 yoare of skaletal age or youngsr with normel or near-nermal Lachman and pival shift results. Reconglruction is
racemmanded in slder athletes or in those with greatar than 50% or predominanily postarolateral toars.
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Injury of the ACL among children and adolescents fas  and adult clinical eeries yiclding mixed reglta &% -
received incroased attantion T 14 1050213500, 32,69, 0,47, 18, 1%, £4, 25,27, 34, 26, A0 L1 474G, 47, 48,50, 65,80 T troantment of
A8 RLER ETEE a4 hhengh tha true incidence and prevalence partizl ACL taemw in: childven and sdolescents has been even
of ACL tearn in this population has not besn establizhed, Jeae well charactarized.
these injuories ar¢ seen with incressing frequency. Iojury In paneral, nonreconsiruciive menpgement of complete
of the ACL has been reported in 10% Lo 5% of children ACL ters in the pedistrie population has shown poor
with acute hemerthmoels of the lkmes in series rRnging vumiies, with reparte of subsequent mutakbility, meniseal
from 36 to 138 patients, ™= 525 injury, end decremsed function, ' '9-5252.%45 Hogever,

A subatantis]l proportion, 22% o S3%. of cridsubatznce the proguosia for nooreconatmactive menagement of par-
ACL injuries in the padiatric population am partisl taars, tial ACL tesos in childven and adelescenta bas not been
nocarding to reports of series imvestigating § to 32 fgju- established, The purposea of this study wern to determine
riea.**% ¥ In general, the appropriste tresbment for pactial the functional outecme of nonrecongtrustive Management
ACL tears is controversal, with reporta of ardma] studias of partial AL taars in ¢hildren and adolescants and to

identify rigk factars for the need fur subsequent ACL

e et ma Teconstrxekion,

* Argannted o the Imarim masting of 1!; ACr3%EM, San Francisco, Cakifor
D e o Mo, et o ey S92 AATERIALS AND METHODS

4 Addrana comeaponddncs bl eprint ragueata i Mirndss 5. Kocher, MD,
WPH, Deparment of Criteypeedio Sorgery, Boslon Chilien's Hogla, 200 The protocol for thin prospective cohort atudy was ap-

Lowigwnod Averws, Bastan, kA G115, ] proved by the institutional review board. From 1389 to
Ewth bat InENtton has recwived any Francial Beredt Iom ¥ 1 oo -
m::m mu;u:ra-:.nnllﬂ:r. " 1856, information regarding all patients 17 years of age or
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youngar Aeem in the sports medicine divigion of 2 major
terbary-cares children’s hoopital with a knes injuey, an
acute hemgtarthrosin, and MRI exnmination of the knes was
enters] nta a computerized database. All patients were
geen within 2 weaks of their knee injury (range, 1 to 14
dayn). Both skeletally mature and immature patisnis
werr iocdudel. Patients with purtiel or complets ACL
tears, aa indicated on MEI scans interpreted by radiole-
plata, suhsequintly underwent arthroscopic examination
by the senior auther (LM} Lachman end pivot shift tests
were graded oo phyeical examination perforrmesd under
aneathesia accnrding to eriteria sateblished by the Intar-
national ¥nes Documentstion Cammities (Dachman side-
to-side difference; grade A, —1 to 2 mm; grade B, 3 to B
mm; grade C, 6 to 30 mm; grede I, more than 1) mom)
{pivol shift: grmde A, equel; grade B, glide; grads 2, dunk;
prade D, pross]. 1% Patiante with a grade C or I {(abnormal
or seversly aboormall Lachman or pivot ahift rasult wn-
derwent ACL raconatrustion.

The study group was compossd of patienta with a Lach-
man and pivot ghift result of grade A or B (oormal or
pesr-normal) who bad azthoroscopic evidence of a partial
ACL teay and 41d not undergo ACL reconstrosticn. Trmat-
mierd congisted of use of a hinged knes brace to prevent
passive tarminal extenaion for & weeka apd active tarmi-
pal extengion for 12 weuks, Only touchdown weightbaar.
ing was parmitted for & to 8 weeks, A physical therapy
protocs] waee followsd emphasiving bemetring muscle
strengtheping and permitting return to sports and astive
play at 3 monthas with tha nee of & functional knee hrace.

Initinl data collected for each patient inchudad chrono-
Ingic age, skeletal age determined by wrist and hand ra-
dicgraphs, akeletal maturity status determined by ‘the
presence of an open or clossd phyeie on knee radiographs,
eax, mechaniam of injury, Lachmen and pivoet shifk grade
under anesthesis, concomitant injuries, srtent of ACL
injury, and loeation of ACL injury. Arthrosropic sgsees-
ment of the ACL injury was parfirmed by the semior
auther wsing visualizetion with a 30° arthroacope and
extensive prebing with the kmee in the flexed and figure-
of-foor positions, Tears were clapsified dichobomensly By
thea sxtent of injury (=50% or <50% of the cross-section ul

the ligament) pod Jecation of injury {predominently an-

teramedial porfion or predominaotly posterclateral
portien}.

Patients wers sxamined at 2 weeks, 8 weeks, 12 weeks,
& monthe, and 12 monthe, and then at yearly intervals.
Funetisnal cutcome way deteymined by & history of the
need for subsequent ACTL reconstrustion, okjectiva sxam-
inaticn, Lygholm seore (0 to 1003,%* the Cincinnati Spora
Activity Seals acore (0 to 1000,* the Cincinnati Activities
of Deily Living Scale acore (0 to 120),"" the Cincinnat
Sporte Function Seale seore (120 o 3000,%° and patient
setirfaction with the outeome (0 ta 100

Thnivariate intargroup comparisons wers purfbrined by
wging the two-sample Stadent's £-test for continuous vari-
ables, Fishwr's exact test for categorical variables, and the
Peatson correlation ensffleiont ea n mearure of amacciation
between continuous variablea. Multivarinte analysie was

perferroed by uslng a logistic regression model with back-
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wartd aeleetion to determine independent, mulbvariate
rigk facters for the need for subsequent reconstruckion.
Signifisance was evaluated based on the likelihood chi-
aguare teat, Suwrvivcrahip analysiz for fTeedomm from sub-
spquent Tecomstructivn wae performed by the Eaplan-
Mpiwr preduet limit methed, and subgroups wers
capnpared by using the log rank test.2® Ninety-fire percent
confidence intervals around survivel mbmatas wers de-
termimed by uslng Greenmood's formula, ™ The Cox. pro-
portimal havards modal was weed to determine time-ra-
lated dek factora independently pmdictive of the need for
subgequent TecmatTuction, Statistical analyaie was per-
e by using the SP33 (version 10.0, SPSS, Inc,, Chi-
cago, [linoiz) and SAS (vereim 6.12, S48 Inatituts, Ine.,
Cary, North Caroline) software packages. All peporisd P
walues are two-taaled.

RESULTS

Desoviptlve Cata

The study group was compased of 45 of B2 eligible patiente
with 45 involved knaes (for a follow-up rate of 87%). Char-
Ecterigtics of the study group are listed in Table 1. Pa-
tienta logt to follow-up did oot differ significantly (P =
0,06} frum the study group with raepect to mesn chrono-
logic age (13.7 yeers), mean zkeletal age (14.0 year),
ckeletal matugity ifive shelstally immature, two skale-
tally matore), sex (three boys and four girla), Lachman
exanunetion yrade {grade A, two potients; grade B, five
patients}, pivel shift examinstion grada (grade A, six pa-
tiente, grade B, tme patisnt], location of tear (predomi-

TABLE 1
Characteristica of the Study Oroug (3 = 45
Varistds ' Prrcociange [
44 (20}
53] {26}
54 (24}
A7 211
13.5 (b3 w178
143 (0.0 to 17.8)"
G {27}
40 {18}
L) {40}
11 i)
24 {11}
76 (ad)
52 (28)
34 {17}
&a f2m)
4 (20
38 {17
20 {9}
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TABLE &
Univerlate Anelywia of Varinblen Associnted with Sobesgnant
ACL Raconatrgction
Yarinble Meaan = 8D P raloe
Chronologic age (rears)
No recmwbructin 153 = 2.6 441"
Peconstruchion w19
Skaletal Bge (yparn}
Ho recpegtruction 198233 <p,01°
Beconstructlon 1ES+ 18
Percontage =
paticaky Wi
snbenguent
o braetbon
% {m
Male k)] (7520) 0.75
Feuale 3 {125}
Shalecal muimrity
[mrcsare 22 [ [:rird 018
Mutors 44 (B8]
Involred sida
Laft 5 {87043 0.78
aght = LRI1)
Coneomltant maniecsl infury
Mo tenr 29 (A/2H) 014
Tear 26 L aky
Pivot shift Teamlt
Grade A 23 [0 <f.01"
Grade B 100 (5]
Lachooam resdt
LGrade A 9 (1411} .13
Grada B 38 {1834
Extont of tenr
Lt i 18 (BF25] 0o
it iy ] 53 {8517}
Logation of tear
Anterpmedial 1é (53 ooz
Foateroletare’ 5 (120
a Glatitically Kgnificant (P < 0.06).

nantly entorgmedial, fonr patients; predominantly pos-
beralaternl, three patisois), and extent of teur {<5D%,
three patienis; >50%, four patienta). The mean follow-up
time for the patients in the tudy proup was B.) years
trenge, 2.5 to 116). Sixtem patients were 0 4o 12 years of
age {# male, 8 fomale), 17 were 13 to LB years of spa (8
mala, Bfamalal, and 12 ware 16 ta 17 veara of age {4 mals,
8 famale). Injuries ecenrred during sporis or active play in
44 patients {(98%} and during a Biaycle-mator vehicle ac-
cident in 1 patient (2%6). An arute hemarthrosia wag poted
in all patients.
A]]pﬂﬁmt!undarwan.thﬁﬂofthtkm,witth-
weighted, proton density, snd T2-weighted caronal, sagit-
tal, end axial plane imagea (imege thickuess, 3 mm with
1-mzn fkdp or 4 mm with 1-mm wkip). A 1.5-T magmet was
used with phase-arzay or lintar receaive-tranemi; artrem-
ity coils and without comtrast meedinm, Injury ta the ACL
was identified by the interpreting radiclogists in 42 of the
45 knces, The MRI dingnosia of o coquplate tear WeR made
in 10 patents, and the disgnosis of 2 partal tear was
made in 32 (pensitivity of the MRI diagnosia of partisl
ACL tear was T1%). The thres knecs that did not have an
MRI irterpretation of ACL injury had an MRI diagnusia of

Partiaf ACL Tears in Childrn 638

Fraadom Fem AL Mecetipiusion (%]
g

o 1 2 H
“Tlme Bince SLgery [yenm]

.
m

Rgurs 1. Kaplan-Meier survivarghip curva for ovarall {rea-
dam from subsequent ACL reconsiruction. Ermer hars indi-
cate 95% confidence interveald.,

a menipeal tanr pod were noted to have a partial ACL tear,
in addition to a meniscal tear, at the Hme of the artheo-
scopic examinstion. The rmean time from injury to the
arthroseopic examination was 38 daya (range, ¥ 1o B1M

There were 12 prodominaptly anteromedial end 4 pre-
domingntly posterclateral teara in the G- to 12-year-old
group, 8 predominantiy anteromedizl and 9 predomi-
nantly poeteralateral teara i the 13- to 15-yuar-old group,
and & predaninanty anteromedial and T predominantly
poeterctutaral tears in the 16-to 1T-year-old group. Porly-
thres ters (95%) were proximal and fwo teare {4 %) were
mideabetance.,

Beventeen paticnts (53%) hed 20 concommitant meniscah
injuries (1% mediz] and 7 lateral meniacal tears) and B
patients (20%) had eoncomitant grade I1 medial sollataral
ligament aprains characterized by ineresged valgus laxty
under anezthosia with a firm end point. Om the basia of the
typa end location of the temr, 13 meniscal (earn weTe
treated with partial menisccotomy end 7 wers treated
with menises] ropair by using an instde-pub tathnigue
with No, 20 nonabaorbable suture or an all-ineide tech-
migue with bivabeorbeble meniscal arrows. Fatients with
medisl eellateral ligament spraing or partial meniscecto-
mies underwent the same rehatilitation program ad po-
tients with isolated partial ACL tesrs. Patienta who had
menissal repair underwent similar rehabilitation, with
the addition of a Hnis of #0* of flexicn fur Lhe firet 8 weelks.

-

Subsequant AGL Feconsiruclion

Fourteen patienta (31%) underwent pnbssquent ACL Ta-
comptruction bocanse of symptoms of instability and rein-
jory epieodes dnning sporia ot active play. Cme patient
experienced Teinjury during 2 gym class, and 13 wers
reipjured when they were invelved in Ergamzad, Comp-st-
itiwe athlatics, mrciuding Boccer, baskethall, foothall, base-
balt, gymnasticn, skiing, and dancing, The mean time frem
the inikial fofory to the reconatraction wHe 13.5 montha

T
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Figurs 2. Kapfan<ddetar survlvership curva Ior fraedom from
subsequent ACL recansiructian accordirg to skelelal age
agroup [ages 3t 14 and 15 to 18 yeas). Eror bars indlcate

5% confidencea intarvals.
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Figdre 3. Kaplan-Mealar survivosship curve for freedom fram

subsegqueal ACL reconstruction ecoording to sxtent of taar.

[<50% tear, =50% tear}. Emor bars indicals 957% confldance
inbervals,

(rangw, 6.0 to 19.5). The méan time fom the opd of nonre.
soartructive managament, 0 recanstruction was 9.8 months
(raxge, 2.8 to 15.2). At the reconstruetion, all of the patients
wete tiad toheve a completa midsubstatew temy of Lhe ACL
with lack of continuity. Autogenors pracilis-semitendinosus
tendon graft wea used in aight patisnts and avtogenous
DBemve=paa kel ur tendhm-bone grakt in six

Univariate analysis identified significant weseciatios
betwesn the need for ubsspaent ACL reconstruction and
tenr® of greater than 50%, predominantly posterdlataral
teard, grade B pivot shift rxaminatiom regull, clder chro-
nologie age, and older skeletal age (Table 2). There were
no slgnificant orascfations betwesn subsequent need For
ACL recongiraction and pex, skeletal mnturity stalus,
Lachrman result, invelved aide, or conmmitent meniscel
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Figure 4. Kapkwr-keiar survlvorship curve for ingsdom leam
subsequent ACL recoratruciion according b location of tear
{predominantly antarnmedial, predominenily posterciaberal].
Emor bars indicate 95% confidencs Intarvals.

Multivariste analysis identified only tears of more then
50% (P = 0.02) and posterclataral teaza (P = 0.049) &
sipmilisant, independent, moltirariate pradictars of subse-
guent ACL reconatructinn in the multiple logistic regrea-
vion mndel (adjusted A = 0.33), Chrotnlagie age (P =
0.19), skeletal age (P = 0.11), zkeletel maturity status
{P = 0.09), sax {P = 0.68), imvolved sidn (P = 0.31), Lach-
man regult (P = (.85), and coneomitant memiscal injury
{P = 075 wem not mignificant independent, multivariate
rink factars for aubsequent recuoatruction. A grede B pivot
whift result, which had a signifieant univarinte aseociation
with subsaguent reconstruction, lost significance in the
multivariate model because of comfianding with location
of teer (grade A pivot shift, 3B% of postarolatersl teara [16
of 26]: grade B pivat ahift, 160/ of postaralateral tesra [B
of B P = 0.01). Dlder chronologie and skolotal age, which
hod significant univariste associations with subsequent
reconatruction, lost eignificanss in the multivanate modsl
bacausa of onfsunding with location of tear (chronologic
age: anteromedial tenrs, 13.3 % 2.5 years of age; poaterc-
Interal teara, 14.6 = 2.6 yoars of age; P = 0.11) (skeletal
age: anteromedial tears, 135 & 2.9 years of age; poatero-
nteral tearm, 14.8 * 3.1 year of age; P = .13},

Survivorship srafvais {Fig. 1} identified older pkeletal
age (P = 0.01) (Fig. 2}, & tesr of more than 50% (P = 3.01)
{Fig. 5}, and postervlateral tear (P = 0.01} (Fig. 4} ea
mignificant thme-dependent risk factors for eubsequent
ACT recenstroction. Chronalogic age (P = .09}, skeletal
maturity statna (F = 0.16), sex (P = (.79, involved side
(P = 0.76), concomitunt meniscal injury (P = 0.64), and
Lachman result (P = 0.07) were oot significant time-
dependent riek fuctors for subasquent reconatruciion.

Patlents Mot Requiing Subsequent ACL Reconsbruction

At the follow-up examinetion of patients who did oot wm-
dergo sabsegient ACL reconatmztim (31 of 45) m ovean of
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TAEL®R 3
Calopma Meazeres for Fatleuls Whe Did Not Undeargo Subsaquent ACL Rerrmst=uetion (W = 31}
— Patient eutisfaction  Sptrta wotivity seake Artiritian of Spects fuaction seale
Variabt (11041 1) (030 Living vonls md-dml{:l [120-5007
Mean 5 P M (5D & Meun (AL) F Men () F Maun (D} £
Sex
Mala REO{11& 036 RE{LI) 012 27109} OEE NEaiEm o8 2815 (858 ik
Femala 914 (T8 B&{0.4%) s [FT) 1183 (121 282.2 (39.9)
(ﬂn'mnluslc ege r=-004 083 r=-{0 057 re-004d 083 F o= ~[,82 20 r= —Q0O3 0BG
r=—-00 G478 r=-01.1 BB r=-008 0Ta re =083 0 20 r=-—0.4 ORI
M?‘ma:a] ey
[ g1.56 {B4) 025 83 (0d) B2l 953 {64) 04 1182 8.0 011 8.0 (18.8) 0
Vog BT.A11.6} BG14d} 0511} 105.0 (16.4) 2709 (84
Lachman ramlt . o
Crade A BRA(100) o8L BE(1.1} 0.EE BE.0(11L.E8} 063 1170 88 025 D580 (.0 (-5
Grade I 51 (34} 2111} 2.9 74 1085 (18,5 BB0.0
: fisar (28.00
=B L M 0Bl* BT 004t el (52 006 12054 (0 004° 290468 <001
»E0%: TEL(1l4) 8.0 [L4) BE.S (14.1) 1063 (15.1] 257.5 (6.2}
Loration of ksar
Anteromedal ME (0 001 d4{0F 04 8B (50} 004 1159 (33 0408 2906 (16.3] L1y
Pmeterolateral 306121} J2{L6 o ATE{114) L0765 (16 A) 204 () (38.8)
= Statistisally signifieant at P < 0.06. T

E9.1 months {renge, 23 to 111 afler infury, Lachman
axamination demanstrated grades A laxity in 13 pebients
{42%) snd grade P laxity in 18 patisnts (58%): none of
Lhesn patients hed grade © or I laxity. Pivot shift exam-
ination demenetrated grade & in 30 patients (97%) and
grade B i 1 patient (3%); none had grade C ar D, Thoas
patients with indtial toars of greater than 50% hed signif-
icantly Jormwr L;I'.!hnln:l scores, patient satisfaction soores,
Cinvinngti Activities of Daily Living Scale secves, and
Cincipnat] Sports Fupction Scale smres (Takle 1) Those
with predominantly posterclatere] injtial teara had signif-
icantly LWrwer Lyabolm scorey, patient satisfaction scores,
Cincinnati Sports Artivity Scala acores, and Cinecionati
Sports Function Scale acores {Table 3). Thers were no
eignifioant differsnces in cutcome variables fin' sex, chro-
nolagie age, elaletal age, comenmitant mepiecal injury, or
initinl Lachman examinsticn seore (F = .06 (Table 3},

DISCUSEION

The results of nonreeangtructive mansgement of completa
ACT, taars in children and adoloscents are, in general,
poor. Oraf and coworkers™ reported poor results at 15
meanths, with tewr menissal teers and apisodas of matebil-
ity in eeven of eight ekeletally immature patients who did
not undergo recenstruction or activity limitationa, Sii-
larly, in & series of 13 skeletally immature patiente exam-
ined an sverage of 61 monthe sfar a complata ACL tear,
Mizuta and coworkers™ found that sl had symptoms,
only 1 had retnrnsd to the preinjury sporta leval, 8 had
developed pacondary maniacal tears, and 11 had davelopad
radipgraphic changes. Janary end colleapues'® found that
16 of 23 ekeletally immature petients treaved with rehe-
bilitation svantually nesdad reconstruction, Thoae =ho
2id not require reconstroction were younger and Jeas ec
live, MoCarmoll and collesgoes® frund better resalts for
purgice]l mansgement of somplets ACL tears in prepuban

. went and junior high schodl patléints. Of i6 prepubeacant

patients trested nonoperatively, & ceased sports participa-

- tion, 4 austained ak least } reinjury, and only 3 wers able

to return to Fport. OF 24 patients treated surgicslly, 22
returned to sport. In 8 peparate group of 76 jundor high
echeol athletes with midsubatance tesrs, MeCarroll and
collenpuea™ reparted thet 37 of 08 petisnte who wane
initially trested nenoperatlvely (97% ) reporied instability
and 27 (T1%) developed meniseal tegrs. Owverall, 32% of
thrgs treptad with reconstruction (55 of G0} retirned to
gpurt, Similardly, Pressmen and coworkers'® also found
more stable and functional knees in children with & com-
plete tear of the ACL whe underwant reconstructon,

A substantial proportion of midevbstanca ACL injurian
in children and sdrlsscentz are partal teacs, ™5™ Partial

ACL tears have been well charactevized in adubis 588 10-12,
AR LW, CRET | O, 20, £ A L AT, T, T, R, DD, D5, BT !Ih mm man-

" mgement of partial ACL tears i controversial. Studies using

cenine, raf, and goat models have dewmooetruted mized
repulis regarding the healing potential of partial ACL
tranacetion, ¥4 42 Somy clinical geries in edults, rang-
ing from 11 {0 41 patients with a mean follow-up w8 ty 20
yours, have reported alouet uniformly successinl results
from the nonoperstive menagement of partin] tears, with
good-io-excellent funciioosl cutcome, maintsnance or
same raduction of setivity leval, and minims] increase in
lawity W i34 9 Oifhare have ouggestqsd that partis]
tears reslly represent functionaily complete injuriea with
a reoultant poor progncsis.’®7 Accordingly, veports of
sorna olinical aeries in adolts have idemtified 2 subsat of
patienie with partie} tears who have propreassd ta ACI.
deficiency and a poor resolt with nonoperative manape-
ment. Fritechy et al.,'* Pak &t al.,* Lehnert et 2l Bar-
rack =t al.% and Fruenspanrd and Johannsen'® reparcted
subsequent ACL defiviency rates of 14% to G6% i segiea of
A% ko 66 adult potienis followed for 1.5 to 5.3 yeara after
nenoperative mansgemeant of prrtial tears. Thege authare



found subzequent ACT reconstrostion rates of 11% to 14%,
with & general decruass in ackivity level of patanta whe
did not underge reconstuchion %% Noves and enl-
lenguee®! repocted a 34% deficiency vate in 32 patieniy
with arthroerapically domamented partiol tears whe had
tszen followad for 5.7 years. They finnd three factors as-
aociated with anbsaqaent ACE deffeiency: the extant of the
partial tenr, incrensed anterior tibal tranalation, and re-
oy apiomdes,

HNonreconstructive managsment of pardal ACL teara in
children and adelearsnts ia an atbrackive optiom becauee of
the snbenced healing potantial of childran, the sk of
growth disturbaces with reconstraction in skeletally im-
maturs pattants, and the prevalence of partial tsnra. Howr-
gver, the prognogis for nonreconstrostive tmansgement of
partial tears in pediatric paviants hes not been catab-
liched, and risk factors for a poor progooeis have not bean
identified. In tha surrent atndy, we found a 31% rate of
gubseguent ACL reconstmetion bacauss of inatekility nod
reinjuey. Surviverghip riak factara for aubsequent recon-
siraction induded older skeletal age, tears that wers
greater than 50%, and posterclateral team, Amemg pa-
tients whe did ot undargo subsoquent ACL resonstrue-
Hon, those with tears that wers more than BSE or pos-
Lypotheses regurding the poorer prognosis of teara greatar
than %, posteroleteral tears, and tears jo older pdoles-
cente Inglude the greater extemt of ligament injury in
larger tenrs, the biomechanical and vascular importence
of the posterolatersl bundle, and w declitye o the enhanced
henling ability peen in younger children, b+ 1348

Limitationa of thia study nzlude the mbjective nature
of arthroseopic lessification of the extant and losation of

partinl tears, Although it can be difficult to aystamatically

evaluate and clasaify the extent and location of a partial
tear arthroscopically, this assessment waa maede by one
mxparienced observer aod the ligament wan thoroughly
virnalized and probed with the kneas in both the flexed and
figure-oi-four popition. Injuriee were clasrified in a dichot-
omous manoet (more than 50% ootpared with less than
50%, predominantly anteromedial compared with pastere,
intarnl] becavee delineation into multple, samaller gruup-
inga was thought to be onrelishle.

In thin study, both skeletally immature aod msiucs
Patients wore included to asaess the assoeiation of chro-
nologic age, skaletal age, aod skelstal maturiky with out-
come. In point of faet, older ekeletnl and chrpnologic age
had significanl urivariata associstions with subsequent
recoRatruction, sod glder skaletal age was o tise-depen-
dent risk factor for subsequent reconstruction On the
other hand, skeletal maturity status, based on spen com-
pared with cloasd physes at tha ke, was oot & significant
univeriate, multivariete, or survivorship risk factaor foy
anheaquent reconstruction. Thus, we report oo both skel-
etally immuators aod matore adolescents, sa cpposed to
Iimiting this study ooly to immebire patients. This lack of
significance for akeletal maburity s compared with the
significance for skaletal and chovonlogic age may be due to
true insignificanss or dus ta the relative lack of power
pasociated with a dichotomeus variabla (Rkeletal matu-

rity} compered wath continuouve variables {sleletal and
chronologic agal Altsrnatively, maturity cen be eesured
ordinelfy vip Tanner staging for secondary sexusal charae.
terigtica o via a more descriptive cheracterization of the
physes at the knee {such as wids open, opan, near-cloging,
claming, clored), Tinfortunetely, w8 were unable to assess
the progoostic value of cthess Eystema bacauss thase data
were oot routinely eollected apd recocded,

It should be reiterated that thie was 4 salectad patient
populetion conalating of thoss with an arthroscopically
doeumented partigl ACL tsexr sod a oormal or near-nor-
mal (grade A ar B) inftisl Lachoion and pavot shift exaro.
ination resnlt ynder anegthesin Patiente with rboormal
or severaly abnormal (grade C or I} Lochman o pivot
ahift reaults wara (raated with roeonatrostion. Thg, the
findings froon this selected study population may not ba
geperslizable to thoee with eobatantial instebility on ax-
amimetion, In this sady, subsequent AQL reconetretion
was uped B8 4 clinieal end point. Although there is mabjac-
tivity in tha decision to perform ACIL reeomstruction, ail
patients who undarwant subasquant recopstroction hod
aymptoms of ingtability and had reinjury episcdan,

In conclusion, we advocate consideration of nenrecon-
gtructive menagement of partdal ACL tsgr o children
end asdofescenta 14 years of skeletal age or less with am-
mal ar mear-nermal Lachwsn and prved shift aesmination
regalta hecanss of the progmneis for o relatively Lo mate of
subsequent instability requiring recongtrackion. We do not
recomrnenid routme arthroscopic evaluation of suspactad
partial ACL tears, Thia procedure wis performed in cor
patients within a study procecel. Approprinte patienta can
ba identibed on the Lasis of a history of ijury with amite
ACL, am) 0 physica] sspmietion decwonstrating normal or
near-narmel Lachman and pivot ghift remilts, Wa recom-
mend comaiderstim of ACL reconstruction in clder adoles-
cembs (16 to 17 yoars of see) wid, i Arthroacopic Buygery {a
parfemnd, in thees with tears that sre greator than S0%
or predominantly posterclaterzd, given the Asseaptions
with subsequent oeed fir recotstrustlon and the wosse
Bancticnal gutcome in patients treated canoperatively.
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