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In 2018, the IOC issued a consensus statement on the prevention, diagnosis, and management of 41 

paediatric anterior cruciate ligament (ACL) injuries. It articulated fundamental principles to guide 42 

children, parents, and clinicians in making informed decisions, safeguarding long-term knee health, and 43 

supporting lifelong activity [1]. Subsequent research has identified previously unaddressed aspects of 44 

paediatric ACL injuries and underscored their emergence as a significant public health concern requiring 45 

a coordinated and sustainable response. This editorial examines recent advances, current evidence, and 46 

persistent challenges in paediatric ACL injury prevention, individualised management decisions, 47 

evolving surgical strategies, and long-term holistic care (Table 1). 48 

1. Are effective ACL injury prevention strategies sufficiently implemented in youth sports? 49 

Non-contact ACL injury risk can be reduced by up to 64% in female athletes aged 12–19 [2]. Yet, despite 50 

this strong evidence, the incidence of ACL injuries in youth sports continues to rise , reflecting persistent 51 

challenges in translating prevention programmes into practice[3]. 52 

 Effective programs should begin in pre-season and continue through the season, combining at least 53 

three components. Plyometric and strength training are most consistently supported by evidence and are 54 

most often recommended, particularly when combined with feedback or coaching on technique[2]. 55 

Agility, balance, and stretching are also commonly included in ACL injury prevention programmes, 56 

although the evidence supporting their independent effectiveness is less robust[2]. 57 

Initiatives like ESSKA-ESMA’s “Prevention for All” aim to embed ACL prevention in youth and 58 

adolescent sports across all sports levels, while also highlighting real-world barriers such as coach 59 

education, funding, and adherence. Prevention efforts should engage children, parents, coaches, and 60 

healthcare providers alike. Anyone can encourage young athletes in high-risk sports involving jumping, 61 

landing, and cutting to follow tailored prevention programmes adapted to their context[4]. Achieving 62 

this requires broader health campaigns to raise awareness of ACL injury risks, management, and 63 

consequences. Such campaigns remain limited and focus almost exclusively on primary prevention, 64 

while organised initiatives targeting secondary (reinjury risk) and tertiary (long-term consequences) 65 

prevention are largely absent, despite being integral to injury prevention.  66 

2. Tailoring Management Decisions to the Paediatric Patient 67 

In children with ACL injuries, factors including growth status, hormonal changes, neuromuscular 68 

development, injury severity, activity level, and patient expectations evolve over time, influencing both 69 

reinjury risk and recovery trajectories. Close surveillance of instability, functional limitations, activity 70 

restrictions, growth disturbances, and secondary injuries is thus essential, as it informs timely treatment 71 

decisions, guides individualised rehabilitation, and allows early detection of complications that could 72 

alter the management pathway. 73 
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Current evidence increasingly supports early (<12 weeks) surgical stabilisation to preserve long-term 74 

knee integrity[5,6] . Non-operative management has been associated with higher rates of pathological 75 

laxity, secondary meniscal and chondral damage, and reduced return-to-sport rates, particularly in active 76 

children or those who have difficulty adhering to activity restrictions [5,6]. Nonetheless, non-surgical 77 

treatment has an important role in carefully selected cases, such as patients with partial ACL tears, 78 

preserved meniscal integrity, lower activity demands, or a strong family preference to avoid surgery. 79 

Irrespective of the chosen treatment pathway, strict adherence to paediatric-specific rehabilitation 80 

protocols is critical. A recent consensus differentiated pre- from post-pubertal athletes and outlined three 81 

criterion-based rehabilitation phases, with a fourth phase dedicated to sustained injury prevention[7]. 82 

For pre-pubertal athletes, rehabilitation should place greater emphasis on neuromuscular training, 83 

movement quality, and parental involvement, as well as extended rehabilitation timelines often 84 

exceeding 12 months. The consensus identified educational requirements during rehabilitation and 85 

recommended when psychological support or orthopaedic consultation should be considered. Although 86 

certain issues - such as managing concomitant injuries that prolong rehabilitation - remain insufficiently 87 

addressed, this framework represents an important step toward improving paediatric ACL care. 88 

Adjunctive strategies, including bracing, remain a subject of debate. While braces can reduce anterior 89 

tibial translation, their effects on proprioception are debated, and their use may slow hamstring reaction 90 

times [5]. Promising results from bracing to promote biological healing in adults [8] should not be 91 

extrapolated uncritically to children, where compliance, muscle atrophy, and short- and long-term 92 

outcomes remain uncertain[5]. 93 

3. Beyond ‘Traditional’ Isolated ACL Reconstruction 94 

In young, active patients, ACL reconstruction remains preferable to ACL repair. Although repair 95 

initially appeared promising - preserving growth plates, avoiding donor-site morbidity, and facilitating 96 

high rates of return to sport - it is associated with unacceptably high failure rates, reaching up to 50% in 97 

this population[9]. 98 

Hamstring tendon (HT) autograft has long been the standard for paediatric ACL reconstruction. 99 

However, the quadriceps tendon graft is gaining prominence due to its consistent size, preservation of 100 

hamstring function, and lower rupture rates compared with HT grafts[10].  101 

Adjunctive procedures are also shaping contemporary practice. Over the past decade, lateral extra-102 

articular procedures (LEAPs) have been increasingly adopted to enhance rotational stability and reduce 103 

graft failure risk in high-demand young athletes, despite ongoing concerns about over-constraint. 104 

Furthermore, meticulous attention to concomitant injuries is now central to improving outcomes and 105 
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protecting the reconstructed ACL. In particular, preserving meniscal integrity is critical, as meniscal 106 

loss compromises joint mechanics and may accelerate long-term joint degeneration[5,11]. 107 

When ACL reconstruction and associated injuries are managed appropriately, complications such as leg 108 

length discrepancies (>10 mm) and angular deformities remain rare (<2%). Although early (<5 years) 109 

post-traumatic osteoarthritis (PTOA) appears uncommon in insurance database studies (<2%), 110 

paediatric-specific long-term data remain lacking. These reported rates are likely underestimated, 111 

particularly given the strong association between ACL injury and PTOA in adult populations, and may 112 

increase over time or in patients requiring subsequent surgery [12,13]. Encouragingly, up to 74% of 113 

paediatric patients return to sport, and some progress to elite levels[14]. However, this positive outlook 114 

is tempered by secondary ACL injury rates of 25–30% (graft failure or contralateral ACL rupture), 115 

underscoring the substantial risk of reinjury.[14].  116 

4. Extending Care Beyond Physical Recovery 117 

Recent approaches to paediatric ACL recovery extend beyond symptoms and functional outcomes to 118 

encompass emotional and social dimensions. The inability to participate in sport can be particularly 119 

distressing during adolescence, a critical period for identity formation, social development, and self-120 

esteem. Young athletes may experience anxiety, depression, loneliness, or loss of identity, which can 121 

hinder rehabilitation and increase reinjury risk[15]. In this context, families and healthcare providers 122 

(including psychologists) must act as guardians of the child’s overall well-being. Their role extends 123 

beyond physical rehabilitation to include recognising emotional challenges, providing tailored guidance, 124 

managing expectations, and encouraging balanced participation in sport. In cases where treatment results 125 

are suboptimal, transitioning to lower-risk activities should be discussed with the child and their 126 

guardians to support social, physiological, and mental resilience. Embedding this holistic perspective 127 

into clinical practice and care pathways is essential not only to improve recovery but also to foster 128 

resilience, safeguard long-term health, and reduce the burden of repeat injuries.  129 

Conclusion 130 

To ensure that every child has a fair opportunity to remain active and healthy throughout life, care must 131 

begin from the moment they first participate in physical activity. Public awareness of ACL injury risks 132 

should be strengthened, alongside promoting healthy behaviours in environments that actively support 133 

children. Paediatric ACL injuries are inherently complex and demand a multifaceted, patient-centred 134 

approach. While advances in understanding the injury and its management have been considerable, 135 

important gaps persist, particularly in large-scale prevention initiatives and in integrating psychological 136 

support. Beyond restoring knee function, the child’s overall well-being must remain central to treatment 137 

and rehabilitation. Sustainable and evidence-based strategies are needed to support children, minimise 138 
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reinjury risk, and improve quality of life. Ultimately, a broader vision of care - one that embraces 139 

prevention, education, and long-term health -will best promote resilience and lifelong well-being. 140 
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Table 1: Progress and future directions in paediatric ACL injury care 141 

Domain Recent Advances 
Ongoing Challenges and Unmet 

Needs 

Injury 

Prevention 
• Evidence-based prevention 

programs reduce non-contact ACL 

injury risk. 

• Core components should include 

plyometric and strength training, 

combined with feedback and 

coaching on technique. 

• Barriers to large-scale 

implementation: coaches’ 

education, funding, adherence, 

and lack of broad public health 

campaigns.  

• Lack of secondary and tertiary 

prevention initiatives. 

 

 

Individualised 

Management 
• Consensus on paediatric-specific, 

criterion-based rehabilitation. 

• Early surgical stabilisation (<12 

weeks) is favoured for active 

children to preserve knee integrity. 

• Insufficient guidance for 

managing concomitant injuries.  

• Debate persists on bracing 

usage.  

• Need for clearer criteria to guide 

surgical vs. non-surgical 

decision-making. 

Surgical 

Strategies 
• Shift away from ACL repair due to 

high failure rates (up to 50%). 

• Increased use of quadriceps tendon 

autografts. 

• Increased use of lateral extra-

articular procedures (LEAPs) to 

enhance rotational stability and 

decrease graft failure. 

• Increase awareness on the need to 

treat associated injuries. 

• Growth-related complications (leg 

length discrepancy, angular 

deformities) remain rare but require 

vigilance. 

• Up to 74% return to sport, with 

some reaching elite levels. 

 

• Limited long-term outcome data 

for newer techniques.  

• Limited paediatric specific data 

on post-treatment osteoarthritis 

incidence and influencing 

factors. 

Holistic Care • Growing awareness of psychosocial 

impact (anxiety, depression, identity 

loss) during adolescence.  

• Role of families and psychologists 

in supporting emotional well-being 

and rehabilitation adherence. 

  

• Psychosocial support not yet 

standard in clinical pathways. 

• Training gaps for healthcare 

providers and coaches in 

recognising and addressing 

mental health challenges. 
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