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Management of Anterior Cruciate Ligament Injuries
in Children and Adolescents

Sang Hyun Jeon, M.D,, Jin Young Nho, M.D., and Sun Young Joo, M.D.~

Department of Orthopedic Surgery, Incheon St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Incheon, Korea

With the increased participation in sports activity, there is an increased tendency of anterior cruciate ligament (ACL) injuries in children and
adolescents. Nonsurgical management including activity modification, bracing, and physical therapy, is best used for patients with partial
tears involving <560% of the ACL diameter. In patients with complete ruptures, chronological, physiological, and skeletal maturity must be
assessed to select the appropriate surgical technique. This paper reviews the management of ACL tears in skeletally immature patients.

Key words: anterior cruciate ligament, child, adolescent, management
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Figure 1. Sagittal magnetic resonance imaging of a patient with a
complete anterior cruciate ligament rupture.
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Management of ACL Injuries in Children and Adolescents
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Female-specific (breasts)

Tanner stage Male-specific (genitals)
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2 Slightly enlargement of scrotum.

Penis length unchanged

Further enlargement of scrotum and penis
Further enlargement of scrotum and penis

5 Adult size and shape

No glandular tissue
Breast bud forms

secondary

Enlargement of breast and areola
Projection of areola and papilla to form

mount

Adult size and shape

Both genders (pubic hair)
None
Small amount & fine

Coarse and curly extending laterally
Adult like hair that crosses pubis

Adult hair extending to medial thigh

ACL tear in the
skeletally immature

patient
Partial Complete
(<50% fibers torn)
Prepubescent Adolescents with Older adolescents

A 4

Tanner stage 1 or 2
Males<12 years
Females<11 years

A

growth remaining
Tanner stage 3 or 4
Males<13-16 years
Females<12-14 years

with closing physes
Tanner stage 5
Males>16 years

Females>14 years

|

|

Activity modification
Physical therapy
Bracing

Physeal-sparing
combined extra- and
intra-articular
reconstruction with
autogenous iliotibial
band

Transphyseal
reconstruction with
autogenous
quadrupled
hamstring tendons
and metaphyseal
fixation

Adult-type anatomic

ACL reconstruction

with hamstrings or
patellar tendon

Figure 2. Treatment algorithm for anterior

cruciate ligament (ACL) reconstruction in
a skeletally immature patient. The ages
referenced are the bone ages.



196

Sang Hyun Jeon, et al,

Al 2ot g A r)of A9
Aoz &eA 9k Frosch 5
A} F 4.8%01 4 Autdol &
Hgste] Fad7of e Al
=0 okt sHX| gk Az =
19] 7% Autgo] =A== 13%
/3L wiAIg < vl = T}

fE
=

Tanner stage 3 o] oo —?— 13/‘1] O] g, ofofel
- 124 ]”O 76‘~°r°ﬂ HAET o] 242 AQlofA AlF
A=A -fArsk B E e 27)7F B Ak, AdAe] Sl
7PEA, Btk 2210 2 HES YR|AI7]= Ao] 2T, E3f o
A& 4% F-9fofl = (bone pluglolt LARR A7 5= HiAl
7Febol] A Et} Kocher S92 1408 9] OJAFS-S thAO.
S AE ZALOIA 15 2] ghRtof| A gt g7 ol 7 P il
HIsH 1 o] 5 129004 =, 2|0
LA 9I17H e Sakshe 1Al 8l
Ztha skt 0]9}F t 2 A © 2 Guzzanti 577} Stadelmaier 57
A pd e E"ﬂoﬂfﬂ B o] dR22S 4
absto] RIS THESHS £4l0] HFEA
SRl A LA P o) A A o ) e R
Agxob&-oﬂ HX] O}Z] UL HEFo

rood N ¥ mh

i

r

-

—_

O]__

rl
-

mrl:i
M

ruE RoxR
oﬁL’ FIO o o2

mlm 0

Al =3

=90

= 47}—2*91 27t
J3t 610]0f| A 20] ol Aot A Q5HE T
01]/\15 WHsH] = T St ATE ¢
, 0] Cohen 51} Liddle 5% AFHA| $-4=
Sttt E3F Kumar 570 9% B 723714 9] H]
AE Foot Ao 2 HiE 1 9tk o A=
o] GAR= 164, &= 144] o]/o] 1L, Tanner
oz 55 AFIAS A

2~ [e]
Eﬁg

[¢)

L
m?
il

in

ot
N

o ox
Kl
o f
@
lzl

i

o X
K

m
2

=

Blomd R
o

OI& o

3

o] dA™

Ry

stage 3 o|4+e] A4 2} 159 ==
g5t A & FHo 4.3 FAI5E A3 Lysholm knee score scale
= A Bt S1FoA & - HE SRS o 97502 54

A0 S o E}Xl 5 WU

= /\]3{5}045 ’é%" Zyolik O}Z] O] 0101"}7\] e ‘_:rL
So] JoF Kaeding 52 HEHEA-S S35 o] Aol Al
PG/ AEA7 o= A7 EE5hehal sho T

%% (physeal sparing procedure)

g’“% Z+2 Tanner stage 1 =2, 9o1<9]
£ 11A4] ofste] A7 A7

1;].01:—]- o ), 7 9] %
Fofut el'd-& ghgof

%"ﬁ‘%—‘?ﬂ' "’Hﬂ = 79

5 7] o

,\74_ 15

=2rva2 =

il

A]
T
.

oL ruln o, on

b\‘3(all—eplphys,eal drilling)
(over-the-top)oll I oh= &4
2 AFEo| BuEdctk? 2 G
9 FAE= dAE A ol& FEe
T HEZo] ARG 74 5o
E A AZ Haz2 B3 AH 145
o] Pt A 11154, B = A% 109419] Tanner stage 1 A}
T 3%l ¢ud "7k FAI7F 7FE | R s o R Y
5 2 = A AR A Aol glol 1.8 mm FE=0] Hgjuke]
PAYste] 28 A7 sttt | F Anderson” ZHE §
sk WE U 45 k=T, ol APF &35 o185
7}z gl Eut 50 2ol HdE theo] ©

A7l & ¥ F §Y2 Endobutton .2, 4
2o g n4sh= o]t} Anderson”-2 o] 1
T 133419 1279 9] 25 5 Pt 4149

ol A= oAl el Aufi7} glglaL, sHA] K-
%) 2] $FoFrha sHgth o] % Lawrence 572 T &0

Endobutton EH 17 J L]-/\F— 0]-85H= Andersoni’l

o]

__&
E
% o
I

i rlo
z [N O
o2

oL ok _E ol
-

=)

24

al

KR
=
Hiz

T O X

H1
b 2 o

K
o

NorE o i

jol' ogh

2 e

ZoltHFig. 3). ORx ]gfﬁi Kocher 5
o}oq 411-41-_ HE5H= J,]-xq q.] 1;; U
a HO]'C”‘E]' Kocher 52| ¥ v}
7] MacIntosh®} Darby”} 2195t 418 HGPAIZ] 4]0

el St 7915 st Gerdy A o] B L A
Sato]| A 0] S over-the-top L2 ETFA|Z] T ThA] T 7F
¥} v A 7F ol ol (intermeniscal ligament) O} 2 S1HAA
208 Muksol] TAA7|E SAlolch H] ek A
x| ok sk AH AT

T o717

E?

A

0]

ditof A -t P43

aL




197

Management of ACL Injuries in Children and Adolescents

Se:l
Im:10 {(F1/1)
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oblique epiphyseal tibial tunnel in the
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