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Abstract

Background Young, active, skeletally mature patients
have higher failure rates after various surgical procedures,
including stabilization for shoulder instability and primary
ACL reconstruction. It is unclear whether young, active,
skeletally mature patients share similarly high failure rates
after revision ACL reconstruction.

Questions/purposes We therefore determined whether
revision ACL reconstruction restores knee stability and
allows young (younger than 18 years), active, skeletally
mature patients to return to preinjury activity levels.
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Patients and Methods We retrospectively identified
36 patients who had an initial ACL reconstruction between
the ages of 12 and 17 years (mean, 15.4 years) and sub-
sequent revision between the ages of 13 and 18 years
(mean, 16.9 years); of these, 2-year followup was available
for 21 (75%). Mechanisms of primary graft failure included
traumatic rerupture (23 noncontact, seven contact), per-
sistent instability (five), and infection (one). One patient
had open physes at the time of revision. All revisions
were single-stage transosseous reconstructions. The mini-
mum followup was 24 months (mean, 36 months; range,
24-63 months).

Results At last followup, 19 of 21 patients had a negative
or IA Lachman and 20 of 21 had a negative pivot shift.
Mean International Knee Documentation Committee sub-
jective score was 89 (range, 64-99). Eleven of the
21 patients returned to the same or higher activity/sport
level as before their original injury. Two patients reported
subjective knee instability, with two having repeat revision
reconstruction for failure.

Conclusions Single-stage transosseous revision ACL
reconstruction in young, active, skeletally mature patients
restores knee stability but returns only 52% of patients to
their prior level of activity or sport.

Level of Evidence Level 1V, therapeutic study. See
Guidelines for Authors for a complete description of levels
of evidence.

Introduction
The incidence of ACL rupture in adolescents and young
adults is reportedly 60.9 per 100,000 persons per year [21].

Population-based studies show the most important risk
factor for an ACL injury in a young, skeletally mature
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patient is increased activity level [21]. Indications for ACL
reconstruction in these younger patients include symp-
tomatic instability and a desire to return to high-level
activities involving pivoting and/or cutting maneuvers. One
study showing rates of subsequent chondral and meniscal
injuries of 68% and 79%, respectively, at 20 years in
young athletes who return to sports with an ACL-deficient
knee further supports the recommendation for ACL
reconstruction in these patients [19].

ACL reconstruction in skeletally immature pediatric
patients, via both transphyseal and physeal-sparing tech-
niques, reportedly restores knee stability and returns 88%
to 100% of patients to their preinjury levels of activity
[4, 15-18]. Similar average levels of return to activity are
present for primary ACL reconstruction in adults [2, 27].
Despite the relative success of primary ACL reconstruc-
tions, a percentage of these procedures fail. Without
explicitly defined criteria for graft failure, the true inci-
dence is difficult to determine. Many things are perceived
as “graft failure,” including recurrent objective laxity,
subjective knee instability, infection, knee pain/stiffness,
and/or inability to return to preinjury activity levels. The
causes of graft failure can be technical, biologic, or related
to patient comorbidities. In skeletally immature patients,
failure rates range from 0% to 12.5% [16, 18, 26]. Survi-
vorship of ACL grafts in adolescent patients at 5 years is
93% in one report [24].

Compared to the results seen in primary ACL recon-
struction, revision ACL reconstructions, while limited in
the literature and diluted by heterogeneity of graft and
fixation choices, are less successful. In studies with patients
of various ages, up to 40% of patients undergoing revision
ACL reconstruction are unable to return to their preinjury
levels of competition [1, 5, 9, 20, 23]. It is unclear whether
revision ACL reconstruction in a young, active, skeletally
mature patient population would yield similar results, as
there is no study in the literature reporting on ACL
reconstruction for this isolated patient cohort. Therefore,
we have to look to other literature for insight. For example,
in young, active patients with shoulder instability, numer-
ous studies implicate patient age and activity level as risk
factors for Bankart repair failure and recurrent dislocation
[11, 14, 22, 28]. Specifically, studies find recurrent dislo-
cation after shoulder stabilization to be higher in patients
younger than 20 years old when compared to patients in
their 20s and 30s [11, 28].

Therefore, we (1) determined whether revision ACL
reconstruction restores knee stability in athletes 18 years
old and younger who were active and skeletally mature;
(2) determined the ability of these patients to return to
preinjury activity levels after revision ACL reconstruction;
and (3) reported the incidence of revision ACL recon-
struction failure in this patient cohort.
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Patients and Materials

We reviewed our hospital’s operative records to identify
all 36 patients who had revision ACL reconstructions
between the ages of 12 and 18 years of age since 1995
(Table 1). At the time of primary reconstruction, the
physes were open (both femur and tibia) in 10 patients
(28%), closed in 19, partially open in four (either tibia or
femur open), and unknown in three. Patients under-
went primary ACL reconstructions at our institution
(28 patients) or an outside facility (eight patients). For
patients who underwent primary reconstruction elsewhere,
we reviewed clinical office notes and radiographs or MRI
(where available) to determine the growth status of the
distal femoral and proximal tibial physes. There were
22 girls and 14 boys. The mean patient age at the time of
revision ACL reconstruction was 16.9 years (range,
13-18 years), with open distal femoral and proximal tibial
physes in one patient. The mean time between primary
and revision reconstruction was 18 months (range,
3.5-49 months). Mechanism of failure or reason for
revision of these primary grafts included traumatic
rerupture in 30 patients (23 noncontact reinjuries, seven
contact reinjuries), persistent instability in five, and
infection in one (Table 2). At the time of primary
reconstruction, 13 patients (36%) underwent additional
procedures for concomitant injuries, and during revision
reconstruction, 20 patients (56%) underwent additional
surgeries (Table 3).

Surgeons performed all surgeries (primary and revision)
arthroscopically. Surgeon preference dictated the type of
graft chosen for the revision and the technique that they
selected included transosseous tibial and femoral tunnels in
all 36 patients (Table 4). Graft choice for the primary ACL
reconstruction consisted of 28 autografts (15 bone-patella
tendon-bone [BTB], 13 hamstring tendon [HS]) and eight
allografts (six Achilles tendon, one tibialis posterior, one
tibialis anterior). Grafts utilized for revision included 17
autografts (16 BTB, one hamstring tendon) and 19 allo-
grafts (18 Achilles tendon, one BTB). Surgeons performed
all revisions in a single stage, except one (Patient 25),
which they performed in a two-stage fashion due to
infection. Only one patient, with a vertical femoral tunnel,
had bone grafting.

Of the original 36 patients, we excluded eight patients
due to their date of surgery being within the last 2 years.
This left 28 patients, but we were unable to contact seven
patients, leaving a final study sample of 21 patients (75%)
for inclusion with a mean age of 17 years (range, 13—
18 years). The minimum clinical followup was 24 months
(mean, 36 months; range, 24-63 months). We obtained
prior approval for this case series from our institutional
review board.
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Table 1. Patient characteristics and perioperative details for primary ACL reconstruction

Patient Gender Age (years, Status of physes* Primary ACL graft Tunnel Method of fixation*
months) technique —
Femur Tibia
1 Female 15, 4 Closed BTB auto Transphyseal M Ifsc M Ifsc
2 Female 17 Closed BTB auto Transphyseal M Ifsc M Ifsc
3 Male 15,7 Open HS auto Transphyseal Eb B Ifsc + W
4 Male 15, 8 Open HS auto Transphyseal Eb St
5 Male 14, 2 Open HS auto Transphyseal Eb St
6 Male 15,3 Closed BTB auto Transphyseal M Ifsc M Ifsc
7 Female 15, 4 Closed Tib post allo Transphyseal B Isfc B Ifsc
8 Female 15,5 Open Tib ant allo Transphyseal M Ifsc B Ifsc
9 Male 15 Closed HS auto Transphyseal St St
10 Female 16 Closed HS auto Transphyseal B Ifsc B Ifsc
11 Male 16 Closed BTB auto Transphyseal M Ifsc M Ifsc
12 Female 13,2 Open HS auto Partial transphyseal St St
13 Male 17, 11 Closed BTB auto Transphyseal M Ifsc M Ifsc
14 Female 16, 2 Closed HS auto Transphyseal M Ifsc M Ifsc + post
15 Female 14 Unknown HS auto Transphyseal Eb M Ifsc
16 Female 13,7 Unknown Achilles allo Transphyseal Eb B Ifsc
17 Male 17 Closed BTB auto Transphyseal M Ifsc M Ifsc
18 Female 15. 8 Closed Achilles allo Transphyseal M Ifsc B Ifsc + Eb
19 Female 16 Closed BTB auto Transphyseal M Ifsc M Ifsc
20 Male 16 Closed Achilles allo Transphyseal M Ifsc B Ifsc
21 Female 15,7 Closed HS auto Transphyseal B Ifsc B Ifsc
22 Female 14,5 Open HS auto Partial transphyseal St St
23 Male 16 Closed BTB auto Transphyseal M Ifsc M Ifsc
24 Female 15 Closed BTB auto transphyseal M Ifsc B Ifsc
25 Male 15 Open HS auto Physeal-sparing St St
26 Female 14,9 Unknown Achilles allo Transphyseal M Ifsc B Ifsc + St
27 Male 17 Closed Achilles allo Transphyseal M Ifsc B Ifsc
28 Female 13, 4 Open HS auto Transphyseal Eb St
29 Female 14, 11 Partial (femur) BTB auto Transphyseal M Ifsc M Ifsc + Eb
30 Female 15,9 Closed BTB auto Transphyseal M Ifsc M Ifsc
31 Female 14, 8 Partial (tibia) BTB auto Transphyseal M Ifsc M Ifsc
32 Male 17,9 Closed BTB auto Transphyseal M Ifsc M Ifsc
33 Female 14, 8 Partial (femur) HS auto Transphyseal Eb Post + W
34 Female 14, 6 Closed BTB auto Transphyseal M Ifsc M Ifsc
35 Male 14, 8 Open HS auto Physeal-sparing St St
36 Female 12, 11 Open Achilles allo Physeal-sparing St St

* Open = both femur and tibial physes; closed = both femur and tibial physes; partial = tibia or femur shown in parentheses indicates this
physis was open; 'BTB auto = bone-patella tendon-bone autograft; HS auto = hamstring tendon autograft; Achilles allo = Achilles tendon
allograft; tib post allo = tibialis posterior allograft; tib ant allo = tibialis anterior allograft; M Ifsc = metal interference screw; Eb = endo-
button; St = staple; B Ifsc = biointerference screw; W = washer

Table 2. Reasons for revision ACL reconstruction

The postoperative rehabilitation program at our institu-
tion consisted of five phases spanning 22 weeks, beginning
with patella mobilization and normalizing knee ROM,

Mechanism of failure Number of patients

Traumatic rerupture (noncontact 23 (64% _— . .
. prure ( ) (64%) followed by re-establishing normal gait, improving quad-
Traumatic rerupture (contact) 7 (19%) . . oy o1 ire
. i - riceps strength and control, restoring flexibility and agility,
Persistent instability 5 (14%) . . .. .
) and gradually returning to functional activity and running.
Infection 1 (3%)

Criteria for completion of the program included performing
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Table 3. Concomitant procedures performed during primary and
revision ACL reconstruction

Procedure Primary surgery Revision

(number of surgery (number
patients) of patients)

Partial meniscectomy (lateral) 5 6

Partial meniscectomy (medial) 4 8

Meniscal repair (medial) 4 5

Meniscal repair (lateral) 2 2

Chondroplasty 1* 1*

Microfracture 0 1*

Removal loose body 0 1

* Procedure performed on the medial femoral condyle

a hop test at greater than 85% of the contralateral normal
side, lack of apprehension with sport-specific movements,
and acceptable flexibility for levels of sport performance.
We required patients to complete the program before
returning to sports.

We conducted routine office followups at 2 weeks,
6 weeks, 3 months, 6 months, and 1 year, with variability
thereafter. We assessed clinical outcomes using the latest
physical examinations documented in the office notes and
telephone interviews. Physical examination, conducted by
an attending surgeon, consisted of inspection and palpation
for the presence of an effusion, knee ROM, the Lachman
examination for anterior translation [10], and the pivot
shift test. We assessed patient-based outcomes using the
International Knee Documentation Committee (IKDC)
subjective knee evaluation form as a validated measure of
function and limitations/symptoms related to sports activity
[12]. We also asked patients to subjectively evaluate their
pain at rest, during activity, and during sports using a
numerical pain rating scale from O (no pain) to 10 (worst
pain). Finally, we used a questionnaire to evaluate sub-
jective instability of the knee and episodes of knee swelling.
We assessed patient activity level and participation in sports
using the IKDC subjective knee evaluation form and by
directly questioning patients on their level of sports com-
petition before primary reconstruction, between primary
and revision surgeries, and at latest followup. We defined
levels of activity as Level O (unable due to knee pain),
Level 1 (light, ie, walking), Level 2 (moderate, ie, running),
Level 3 (strenuous, ie, skiing or tennis), or Level 4 (very
strenuous, ie, jumping or pivoting sports). We classified
level of competition as (1) recreational, (2) intramural/low-
level organized team sports, (3) high school/college team
sports, and (4) elite/professional team participation. Before
primary ACL reconstruction, 34 patients (94.4%) partici-
pated in sports at the high school/college level or higher
(Level 3 or 4). Before revision reconstruction, 24 patients
(71%) returned to Level 3 or 4 sports.

@ Springer

We reviewed operative reports from the primary
reconstructions for documentation of graft type, graft fix-
ation, reconstructive technique (transphyseal, partial
transphyseal, physeal-sparing), and concomitant proce-
dures performed for concurrent injuries. In addition to the
above operative details, we reviewed the operative reports
from the revision surgeries to determine the necessity for
bone graft, type of bone graft, and whether the revision was
single- or two-staged. We obtained the reason for failure of
the primary graft from prerevision clinic notes and the
indications section of the revision operative reports.

We calculated descriptive statistics for discrete variables
of interest, using means and SDs to evaluate continuous
variables, and frequency tables to examine categorical and
binary outcome variables. Only patients with complete data
were included in the study and analyses. We performed all
statistical analyses using SPSS® Version 16.1 (SPSS Inc,
Chicago, IL).

Results

On physical examination at latest followup, the Lachman
test was classified as symmetric to the contralateral knee in
13 of the 21 patients (62%), Grade IA (< 5 mm of anterior
translation difference from the contralateral side with an
end point) in six patients (29%), Grade IB (< 5 mm of
difference from the contralateral side without an end point)
in one patient, and Grade IIB (> 5 mm of difference from
the contralateral side without an end point) in one patient.
The patient with the Grade IIB Lachman also had a
2 4 positive pivot shift on physical examination, whereas
the remaining 20 patients (95%) had negative pivot
shift tests. Two patients reported subjective episodes of
instability (10%).

The mean IKDC subjective score was 89 £ 9.0 points
(range, 64-99 points) (Fig. 1). Of the 21 patients, 10 (48%)
reported regular participation in Level 4 activities, four
(19%) in Level 3, six (29%) in Level 2, and one (5%) in
Level 1. No patients reported being unable to perform any
activity due to knee pain (Level 0). At latest followup,
11 patients (52%) had returned to the same or higher
activity/sport level as before their original injury and pri-
mary ACL reconstruction (Fig. 1).

Two of the 21 revision ACL reconstructions (9.5%) had
repeat revision reconstruction for failure. The first was a
high school soccer player who underwent primary ACL
reconstruction with HS autograft at age 14 years and
reruptured the graft twice (the first time while running
down the field, the second time suffering a twisting injury
to the knee on turf surface). She underwent revision
reconstruction both times with Achilles tendon allograft.
Eighteen months after her second revision, her subjective
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Table 4. Patient characteristics and perioperative details for revision ACL reconstruction

Patient Age (years, Status of physes* Revision ) Tunnel technique Methods of fixation*
months) ACL graft’ —
Femur Tibia

1 17,3 Closed Achilles allo Transphyseal M Ifsc B Ifsc + Eb
2 18 Closed Achilles allo Transphyseal M Ifsc Screw + W
3 16, 6 Closed BTB auto Transphyseal M Ifsc M Ifsc

4 16, 10 Closed Achilles allo Transphyseal M Ifsc B Ifsc

5 17,2 Closed BTB auto Transphyseal M Ifsc M Ifsc + Eb
6 16, 7 Closed BTB auto Transphyseal M Ifsc M Ifsc + Eb
7 16, 6 Closed BTB auto Transphyseal M Ifsc M Ifsc

8 16, 10 Closed BTB auto Transphyseal M Ifsc M Ifsc

9 18 Closed BTB auto Transphyseal M Ifsc M Ifsc

10 17 Closed BTB auto Transphyseal M Ifsc M Ifsc

11 17 Closed BTB allo Transphyseal M Ifsc + Eb M Ifsc + Eb
12 15, 4 Closed BTB auto Transphyseal M Ifsc M Ifsc

13 18, 4 Closed Achilles allo Transphyseal M Ifsc M Ifsc + Eb
14 18,5 Closed Achilles allo Transphyseal B Ifsc + Eb M Ifsc + Eb
15 17 Closed Achilles allo Transphyseal B Ifsc B Ifsc

16 17, 8 Closed Achilles allo Transphyseal B Ifsc B Ifsc

17 18 Closed BTB auto Transphyseal M Ifsc B Ifsc

18 17 Closed Achilles allo Transphyseal B Ifsc M Ifsc

19 17 Closed Achilles allo Ttransphyseal M Ifsc B Ifsc

20 17 Closed Achilles allo Transphyseal M Ifsc B Ifsc

21 15, 10 Closed HS auto Transphyseal Eb B Ifsc

22 15,3 Closed BTB auto Ttransphyseal M Ifsc M Ifsc

23 16 Closed Achilles allo Transphyseal M Ifsc B Ifsc + St
24 16 Closed Achilles allo Transphyseal M Ifsc B Ifsc

25 15 Open Achilles allo Transphyseal M Ifsc M Ifsc

26 17 Closed BTB auto Transphyseal M Ifsc M Ifsc

27 17,7 Closed Achilles allo Transphyseal M Ifsc B Ifsc

28 14, 4 Closed Achilles allo Transphyseal M Ifsc M Ifsc

29 18 Closed Achilles allo Transphyseal M Ifsc M Ifsc

30 16, 9 Closed Achilles allo Transphyseal M Ifsc M Ifsc

31 16, 2 Closed Achilles allo Transphyseal M Ifsc M Ifsc

32 18,5 Closed BTB auto Transphyseal M Ifsc M Ifsc

33 15,5 Closed BTB auto Ttransphyseal M Ifsc M Ifsc

34 17,7 Closed BTB auto Transphyseal M Ifsc M Ifsc

35 16, 6 Closed BTB auto Transphyseal M Ifsc M Ifsc

36 13, 11 Closed BTB auto Transphyseal M Ifsc M Ifsc

* Open = both femur and tibial physes; closed = both femur and tibial physes; T BTB auto = bone-patella tendon-bone autograft; BTB
allo = bone-patella tendon-bone allograft; HS auto = hamstring tendon autograft; Achilles allo = Achilles tendon allograft; * M Ifsc = metal

interference screw; B Ifsc = biointerference screw; Eb = endobutton; W = washer; St = staple

IKDC score was 68.9, and due to pain, she was partici-
pating in only Level 1 activities despite a negative
Lachman and negative pivot shift. The second patient was
a 15-year-old high-school lacrosse player. He underwent
primary ACL reconstruction with ipsilateral BTB auto-
graft, followed by revision with contralateral BTB
autograft due to traumatic rerupture during a contact injury.

His graft failed a second time, related to a fall down stairs,
but the patient decided to forego a second revision. At
latest followup, the patient’s IKDC score was 86.2 and he
subjectively returned to Level 4 activities despite a 1IB
Lachman on physical examination. None of the eight
patients we excluded because they underwent revision
reconstruction within the last 2 years had failed at the time
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Fig. 1 A graph shows the level of sport/activity participation before
primary ACL reconstruction and at latest followup after revision ACL
reconstruction. IKDC definitions of sport/activity levels are as
follows: Level 0 = unable to perform activities due to knee pain,
swelling, or instability; Level 1 = light activities such walking,

we prepared this article. Of the seven patients we were
unable to contact, none had repeat revision before being
lost to followup.

Discussion

Young, active patients represent a challenging population
for the sports medicine surgeon. The reason for this is that
patient age and activity level are risk factors for failure of a
number of surgical procedures, particularly shoulder sta-
bilization and ACL reconstruction [3, 11, 28]. In one series,
a patient aged younger than 20 years increases the risk of
recurrent shoulder dislocation after arthroscopic repair of
anteroinferior glenohumeral instability [11, 28]. Another
series on primary ACL reconstructions notes patients with
higher activity levels are more likely to experience graft
failure than those who are less active (odds ratio, 4.33) [3].
Given this, it seems inevitable that many surgeons face
performing revision ACL reconstructions in young, active,
skeletally mature patients. However, the results of this
procedure are largely unknown and not reported in the
literature for an isolated cohort of patients. This study was
undertaken to examine the ability of revision ACL recon-
struction to restore knee stability and return athletes to
preinjury activity levels, particularly in this active patient
population aged 18 years or younger.

Our study is subject to a number of limitations. First,
limited data in patient records related to this study’s ret-
rospective nature may have introduced selection bias in our
inclusion of patients. However, the rarity of this procedure
in a patient population with a narrow age range necessitates
a retrospective study design. Second, our followup is lim-
ited to only 75%, which may be due to patient mobility
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housework, or yard work; Level 2 = moderate activities such as
moderate physical work, running, or jogging; Level 3 = strenuous
activities such as heavy physical work, skiing, or tennis; and Level
4 = very strenuous activities such as jumping or pivoting as in
basketball or soccer

during a transition time into adulthood, unique to this
patient population. Third, we are unable to determine the
rate of graft failure because a number of patients underwent
primary reconstruction at outside institutions and the total
number of reconstructions performed during the time per-
iod of this study is unknown.

Revision transosseous ACL reconstruction can restore
subjective and objective knee stability in skeletally mature
athletes 18 years old and younger. Ninety percent of our
patients had a negative or IA Lachman at latest followup
and 95% a negative pivot shift. Although no prior series on
revision ACL reconstructions in young, active, skeletally
mature patients exists in the literature, revision ACL
reconstructions in adults show similar results to ours.
Battaglia et al. [1] found less than 5 mm of anterior
translation side-to-side difference in 83% of adult revi-
sions, and Garofalo et al. [9] reported negative or IA
Lachman results in 100% of 28 adult patients after revision
ACL reconstruction. Only two patients (10%) in our study
report episodes of subjective knee instability at followup.

The average IKDC subjective knee score in this series
was 89 (£ 9.0) points, similar to the IKDC results after
primary ACL reconstruction in adolescents in Shelbourne
et al. [26] (95.4 £ 6.9 points) and Kocher et al. [16]
(89.5 £ 10.2 points). Despite restoration of objective and
subjective knee stability after revision reconstruction, only
52% of patients in our study returned to the same level of
sport/activity as before their original ACL injury. This is
worse than the results after primary ACL reconstruction in
adolescents. Ten of 11 (91%) adolescent patients in one
series [25] and 16 of 16 adolescent patients in another
series [26] returned to their preinjury sports activity levels
after primary ACL reconstruction. Conversely, our findings
are similar to those after revision reconstructions in adults,



Volume 470, Number 3, March 2012

Revision ACL Reconstruction in Young Athletes 841

whereby between 56% and 78% of patients return to their
preinjury activity levels [1, 5, 23].

We observed a failure rate of 9.5%: two of the 21 patients
had a second revision ACL reconstruction. Of these two
patients, one went on to fail yet again. Failure rates in adult
revisions in the literature are difficult to interpret due to
varying definitions of failure but range from 6% to 25%
[1, 7, 8, 23]. Surgeons should counsel patients before revi-
sion reconstruction of the increased failure rate compared to
primary ACL reconstruction, especially if contemplating a
second or third revision.

Technical error at the time of primary reconstruction is
a major factor in the etiology of ACL graft failure.
Studies during the 1990s on revision ACL reconstruction
in adults [13, 29] report technical error to be the most
common reason for primary graft failure, and this is
present in 22% to 79% of cases in more recent series [8,
20, 23]. In patients with early laxity where knee stability
is not restored after reconstruction, this may certainly be
the case, as in the five patients (13.5%) in our study.
However, the most common reason for revision in our
young, active patients is traumatic rerupture (83%) from
both contact and noncontact reinjuries. In recent series of
adults, the incidence of repeat trauma as the cause for
graft failure ranges from 24% to 100% [5, 6, 9]. The wide
range likely reflects the heterogeneity of graft failure
definitions across studies, and there are no prior studies
on adolescents for comparison. Nonetheless, the high
incidence of repeat trauma in this series is somewhat
expected considering the activity level of these young
patients, with 94% participating in high-level high school
or collegiate athletics at baseline.

Based on our observations, this series provides infor-
mation that surgeons can utilize when discussing ACL
treatment and revision surgery with young athletes and
their families. Our results demonstrate revision ACL
reconstruction can successfully restore stability in athletes
who are 18 years old or younger. Nevertheless, these
young athletes and their families can expect inferior results
compared with those of their primary reconstruction, and
nearly % of these athletes may not return to compete at the
same level in their sport.
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