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Children and adolescent athletes constitute the largest group of patients who sustain
anterior cruciate ligament (ACL) tears and the incidence is increasing. Numerous
epidemiologic studies have demonstrated an increase in both tibial spine fractures and
ACL tears in the pediatric population over the last 20 years ' . Plausible explanations for
this include the dramatic rise in competitive athletic activity among skeletally immature
patients, increased single-sport concentration, year-round sport participation, and less
time spent in free play .

In skeletally immature patients between 8 and 14 years tibial spine fractures represent up
to 2-5% of knee lesions in children and adolescents evaluated for a knee joint effusion &
In this age group, avulsion fractures occur more frequent because the strength of the
incompletely ossified tibial plateau is inferior to that of the ACL '®'. Tibial spine fractures
are historically classified on plain radiographs according to the Meyers and Mckeever
classification system. Undisplaced tibial spine fractures can be treated conservatively,
whereas displaced tibial spine fractures require surgery. Different surgical approaches
and, specifically, arthroscopic techniques have been described in recent years to ensure
stable fixation (osteosuture, Screw fixation), while limiting the risk of complications '2.

Diagnosis of classic ACL rupture can be more challenging in children than adults because
children may be poor historians, have greater physiological joint laxity and because
magnetic resonance imaging (MRI) interpretation is more difficult 1314,

The management of ACL injuries in children presents a particular challenge due to the
open femoral and tibial growth plates (physes). Historically, many surgeons preferred
nonsurgical treatment or delayed surgery for younger patients. However, more recent
studies have documented an increased risk of chondral and meniscal injuries in children
for whom such management is selected 1523,
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Nonoperative treatment, including functional bracing, activity modification, physical therapy
and specific rehab, may be an option for the skeletally immature patients who do not
present with major instability 2426, However, this approach should only be considered for
pediatric ACL ruptures in patients who can comply with significant or complete activity
restriction. In this regard, it has to be taken in account that children and adolescents are
normally not interested in modifying their activity level 4. In addition, one should not be
misled by the lack of anamnestic feeling of instability. Often children do not perceive
instability as adults do, respectively children may not explain this feeling. In this case,
giving up a beloved sport because the instability is making the child feeling uncomfortable
can be a leading sign that a relevant instability is present.

Nonsurgical treatment may lead to ongoing activity-related symptoms. Additionally, several
reports of nonoperative treatment show a high rate of sport dropout (up to 56%) and failure
to return to the preinjury sports level (up to 96%) 2.

Many studies have also identified a high prevalence of meniscal and chondral injuries in
pediatric patients with ACL rupture and an increased risk of meniscal or chondral injury
with delay in ACL reconstruction, even when rehab training and brace wear were part of
the treatment protocols 1.15.16:21.23.25.27-37 Delay in ACL reconstruction was shown to
increase the prevalence of meniscal and chondral injury by 6% increase per month 22 or by
20% per year 2°. In addition, an increased BMI and a varus-aligned leg axis significantly
increase the risk of a medial meniscus lesion under conservative therapy, which is why
these patients should be treated surgically 2338,

Therefore, surgical treatment is recommended in active children to restore functional knee
stability, and to reduce the risk of secondary injury before patients reach skeletal maturity.
This is especially true in children with an increased BMI and a varus-aligned leg axis.
These co-factors are associated with an increased risk of medial meniscus lesions under
conservative therapy 2338,

According to the International Olympic Committee Pediatric ACL Injury Consensus Group
the key indications for ACL reconstruction for pediatric patients are the following °:

1. The child has repairable associated injuries that require surgery (e.g., bucket-
handle meniscus tear, repairable meniscal lesion, or osteochondral defect).

2. The child has recurrent symptomatic knee giving way after completing high-
quality rehabilitation.

3. The child experiences unacceptable participation restrictions (i.e., an
unacceptable modification of activity level to avoid knee giving way).

The optimal surgical technique for the various patient age groups with ACL tears remains
controversial. Assessment of bone age (skeletal maturity) and the stage of physeal closure
(remaining growth) may be helpful for the surgical planning. There are several clinical tools
to estimate general skeletal maturity like the Greulich and Pyle method 3°. The
assessment of skeletal maturity may be supplemented by tracking clinical indicators, such
as growth velocity, menarche history in females, Risser grade or Tanner staging.



Contemporary surgical techniques and instrumentation offer a variety of reconstruction
options. These may be broadly categorized as:

- Physeal sparing (extraphyseal) 4041,
- All-epiphyseal 4?45,

- Partial transphyseal 3'46-48 and

- Transphyseal #°-%

In general, all techniques have demonstrated good medium- to long-term functional results
without growth disturbances when the physis is not violated beyond the 7% limit, the
tunnel position is age corrected and the right transplant is chosen. For example, BTB
transplants are contraindicated in children with more than one year of growth remaining
due to physeal bridging causing physeal closure by the bone plug >®°. It is crucial that the
treating orthopedic surgeon has a brief knowledge of the physiology of growth, especially
in prepubertal children, to avoid complications °.

Regardless of technique, adolescents are at increased risk of rerupture or contralateral
ACL injury within 24 months of initial surgery. Furthermore, adolescents are 2.5 times
more likely to undergo revision ACL reconstruction compared with a similar adult cohort .
In a systematic review and meta-analysis, assessing the risk of secondary injury in
younger athletes following ACL reconstruction, the total ACL re-injury rate was 15%
(ipsilateral: 7%, contralateral 8%) °.

For patients <25 years returning to sports, the rate of ACL re-injury increased to 23%
(ipsilateral: 10%, contralateral 12%) °’. Additionally, returning to cutting/pivoting sports
(RTS) increased the odds of graft rupture by a factor of 3.9 and contralateral rupture by a
factor of 5 %8. While RTS in patients with open-physis is comparable with adolescent
patients (80% vs. 77%), the time to return in pivoting/contact sport competition takes
longer in young athletes with open-physis (13.8 months vs. 12.3 months) %°.

Therefore, RTS, which varies from patient to patient, must be discussed thoroughly based
on the individual and their compliance with rehabilitation protocols and ability to achieve
symmetric quadriceps strength scores 661 These information’s are very important when
counseling the patients and families on the risk of subsequent injury.

In conclusion, surgery is the preferred treatment for ACL ruptures in children and
adolescents. ACL rupture in children and adolescent without concomitant meniscal
or chondral injurie and willing to modify their physical activity may be treated
nonoperatively. However, delayed operative treatment is associated an increased
risk of secondary of secondary meniscal and chondral injury due to the remaining
instability. In the decision-making it must be taken in account that children are little
compliant to modify their activity level. We recommend careful information and shared
decision making with the young patients and their families. Operative treatment,
regardless of the method chosen, has a high success rate and a very low rate of
growth disturbances when performed by surgeons experienced in children
orthopedics and with respect to the biology of the growth plate.
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