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ABSTRACT 

Osgood-Schlatter disease (OSD) is a frequent cause of anterior knee pain in active adolescents, typically during rapid growth. 
It results from repetitive traction of the patellar tendon on the tibial tuberosity, causing inflammation and pain. The condition 
is usually self-limiting, resolving with skeletal maturity, though symptoms may persist into adulthood. This article provides 
an overview of OSD, including pathophysiology, clinical presentation, differential diagnosis, diagnostic methods, treatment, 
prognosis, and prevention. 
A key aspect is differentiating OSD from other causes of anterior knee pain, such as Sinding-Larsen-Johansson syndrome, 
Hoffa's fat pad syndrome, patellar tendon rupture, chondromalacia, tumours, tibial tubercle avulsion, and osteomyelitis. 
Diagnosis requires clinical evaluation supported by MRI or ultrasound. Studies indicate that risk factors like muscle tightness 
and altered biomechanics may contribute to OSD. 
Conservative management is first-line, involving rest, activity modification, cryotherapy, NSAIDs, and physiotherapy. In 
refractory cases, surgical methods—including arthroscopic or open techniques—may be considered. Novel approaches like 
platelet-rich plasma (PRP) therapy and nanoarthroscopy show encouraging outcomes. 
Prognosis is favourable, with most patients recovering by puberty, though some have persistent pain if diagnosis or treatment 
is delayed. Preventive strategies include gradual training progression, muscle strengthening and stretching, proper 
equipment, and monitoring young athletes. 
This review synthesises current evidence to support clinicians, physiotherapists, and sports medicine professionals in 
managing OSD. 
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1. Introduction 

Osgood-Schlatter disease (OSD) is a self-limiting osteochondrosis that primarily affects the tibial 

tuberosity during periods of rapid skeletal growth in adolescents, particularly those engaged in sports involving 

repetitive knee extension and jumping [1], [2]. Characterized by localized pain, swelling, and tenderness over 

the tibial tubercle, the condition is believed to result from repetitive strain and chronic microtrauma at the 

insertion site of the patellar tendon, often in the setting of skeletal immaturity and mechanical overload [3], 

[5]. Although historically considered a benign, transient condition, recent long-term studies suggest that its 

prognosis may be less favorable than previously assumed, with symptoms persisting or recurring for years 

after initial diagnosis [1], [22]. 

The pathophysiology of OSD involves traction-induced inflammation and fragmentation of the 

secondary ossification center of the tibial tuberosity, most commonly triggered by eccentric quadriceps 

contractions in physically active adolescents aged 10–15 years [8], [12], [15]. Histological analyses have 

revealed various patterns of endochondral ossification disruption, fibrocartilaginous transformation, and local 

necrosis in the tibial apophysis [6], [15]. Imaging techniques, particularly ultrasound and MRI, demonstrate 

typical findings including fragmentation of the tibial tubercle, soft-tissue swelling, patellar tendon thickening, 

and in some cases ossicle formation or partial avulsion [21], [24], [52]. 

While conservative management—consisting of relative rest, physiotherapy, stretching, and NSAIDs—

remains the cornerstone of treatment [55], [59], [60], some chronic or refractory cases may benefit from 

adjunctive approaches such as platelet-rich plasma injections or surgical removal of symptomatic ossicles [61], 

[63], [71]. Randomized trials like the SOGOOD study have emphasized the importance of structured self-

management strategies combining education, physical therapy, and activity modification to achieve superior 

outcomes compared to routine care [58]. Physiotherapeutic protocols focusing on eccentric loading, patellar 
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tendon unloading, and kinetic chain optimization have shown promising results in both symptom control and 

functional restoration [18], [33], [57]. 

Diagnosis of OSD is primarily clinical, based on activity-related anterior knee pain, localized tenderness, 

and prominence over the tibial tubercle. However, imaging is often employed to confirm the diagnosis and 

rule out differential conditions such as tibial tubercle avulsion, patellar tendon rupture, or bone tumors [9], 

[10], [14], [40]. Ultrasonography has emerged as a particularly valuable tool in assessing apophyseal status, 

tendon involvement, and response to treatment [20], [21], [49]. Advanced MRI-based scoring systems and 

motion-analysis technologies have also been explored for predictive and diagnostic purposes [52], [54]. 

Considering its high incidence among adolescent athletes and potential for long-term disability when 

inadequately treated, Osgood-Schlatter disease warrants timely recognition and individualized intervention. 

While most cases resolve with skeletal maturity, the psychosocial burden, functional limitations, and risk of 

complications like tibial tubercle avulsion or chronic tendinopathy highlight the need for comprehensive and 

evidence-informed management strategies [11], [13], [43]. 

 

2. Characteristics of the disease 

Osgood-Schlatter disease, also known as avascular necrosis of the tibial tuberosity, is a traumatic disease 

of growing bones. This disease is the most common osteochondritis among children who play sports and adults 

[1]. The occurrence of the disease is based on damage to the ossification nucleus of the epiphyseal part of the 

tibial tuberosity. This situation causes swelling and pain in the anterior part of the knee [2]. Pain usually occurs 

at the site of the ligamentous-bone junction of the patellar ligament and the tibial tuberosity [3]. This disease 

can occur unilaterally or bilaterally [4]. Pain in the knee joint is the most important symptom of this disease, 

that usually appears during sports activities such as running, jumping, lifting, kneeling and standing up [5]. 

Tibial image of OSD 

The tibial tuberosity is a bone element that develops as a secondary ossification center, providing 

attachment of the patellar tendon to the tibia [6]. When the patient's bone growth exceeds the tendon's ability 

to stretch sufficiently, this leads to increased tension in the joint [7]. The tendon attachment site is the weakest 

point in the attachment in children, which increases exposure to damage during sports [8]. With repeated effort 

and loading of this unit, the ossification center may soften and partially detach, which causes the occurrence 

of this disease [6]. 

In the course of Osgood-Schalter disease, we can distinguish several typical changes in the image of the 

tibial tuberosity 

1. Traction inflammation of the tibial tuberosity - an early phase of the disease in which repeated 

loading occurs, causing the development of a sterile inflammation, microtrauma of the growth plate and the 

surrounding apophysis. This condition causes swelling and pain in the knee joint, which increases with physical 

exercise. In the sonographic examination, a characteristic symptom is a thickening of the patellar tendon and 

the presence of fluid in the infrapatellar bursa [9]. 

2. Structural changes - chronic loading results in irregular injury or even separation of the tibial 

tuberosity. In some cases, it can lead to fragmentation of the tibia, causing pain and increasing swelling. X-

rays may show small bone fragments of varying densities, separated from the mass of the tibia [8]. 

3. Avulsion fracture - in the advanced stage of the disease, chronic loading of the knee joint (e.g. when 

jumping), an avulsion fracture may occur, as a result of which a fragment of the tibial tuberosity is pulled by 

the patellar tendon. At this stage, the disease manifests itself with acute pain, difficulty walking and significant 

swelling of the surrounding tissues. Due to the anatomy of the joint, the bone fragment may move upwards, 

which in many cases requires surgical treatment [10]. 

4. Long-term effects - in most cases, Osgood-Schalter disease is self-limiting and resolves with the 

fusion of the growth plate. In some patients, symptoms may persist into adulthood, causing pain and 

discomfort, especially when kneeling or during prolonged physical exertion. In imaging studies, the 

characteristic image is persistent calcification, thickening of the tibial tuberosity and remnants of bone 

fragments, which in some cases may require surgical correction [11]. 

Imaging diagnostics of OSD most often consists of a lateral X-ray of the knee joint, which allows for 

the assessment of structural changes in the tibia. In some cases, sonography is also used, which allows for the 

assessment of the condition of the patellar tendon. If the image in the above two studies is ambiguous we can 

also use the magnetic resonance imaging method, which allows for the most accurate assessment of the growth 

cartilage and the surrounding bone marrow. 
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3. Pathophysiology Mechanisms 

Inflammation proces 

As previously mentioned, young physically active people experience overload and repeated micro-

injuries as a result of playing sports, which results in local inflammation with swelling of the surrounding soft 

tissues and bursae, e.g. the prepatellar bursa. The inflammation causes the infiltration of inflammatory cells 

that lead to the destruction of fibro- and chondrocytes in the tendon attachment area [6], [8]. 

Impact of mechanical overload and micro-traumatic injuries. 

As mentioned earlier, during puberty, bone length grows faster than the adaptive capacity of muscles, which 

results in increased tension of muscle-tendon structures and accumulation of micro-injuries, repeated exposure of 

traction forces exerted on the ossification center and detachment of the cartilage-bone part [7], [15]. 

Changes in bone tissue and growth cartilage 

Mechanical impact and microinjuries lead to: 

• Microcracks and bone damage: microcracks of bone trabeculae, fragmentation and instability of the tibial 

tuberosity, in the radiological image, fragmentation of the ossification center with fragments is visible [16]. 

• In response to mechanical stress and inflammation, the body increases osteoblast activity, which 

causes a repair reaction - synthesis of bone matrix, increased expression of factors such as ALP or osteocalcin, 

and local stimulation of bone mineralization and remodeling [15]. 

• Bone hyperplasia - as a result of the body's repair response, in many patients, even after the pain has 

subsided, hypertrophy and thickening of the tibial tuberosity are observed, as well as radiological changes, e.g. 

irregular outline of the tuberosity or pointed bony outgrowths [17]. 

 

4. Epidemiology and risk factors 

The etiology and pathogenesis of Osgood–Schlatter Disease (OSD) are complex and not yet fully understood 

[12], even though it is one of the most common causes of knee pain in children and adolescents [13], [14]. 

This condition affects, depending on the source, between 6.8% and 33% of children and adolescents 

[13], occurring more often in males and in athletes who participate in sports involving running and jumping 

[14]. Symptoms most commonly appear between ages 8 and 12 in girls and around age 12 in boys (although 

cases have also been reported in the adult population) [13], which is related to skeletal immaturity and the 

rapid growth spurt of adolescents—between ages 8 and 13 for females and 10 and 15 for males [14]. The 

disease appears to intensify as bone maturation progresses. Additionally, bilateral changes have been observed 

in 20–30% of cases [13]. 

Various factors influencing the risk of developing Osgood–Schlatter Disease have been identified. It has 

been found to occur more frequently in males (up to 10–14 times more often). Physical activity also plays a 

major role in disease development. Depending on the sport, intensity, stage of bone development, and presence 

of prevention programs, the disease affects 1 in 10 adolescent athletes [13]. The sports typically associated 

with increased OSD risk are soccer, basketball, volleyball, sprint running, and gymnastics [14], as well as 

karate, taekwondo, and baseball, due to the explosive, noncyclic nature of these disciplines and frequent 

changes in movement direction. In soccer, OSD is the most common pathology among teenage players, 

accounting for 13.6% of all knee pathologies in players aged 12 to 15 [13]. 

A link has also been noted between attention-deficit/hyperactivity disorder (ADHD) and OSD. In a 

studied group of OSD patients, 75% were also diagnosed with ADHD, constituting a risk factor for repetitive 

trauma that could contribute to OSD development [12]. 

 

5. Clinical Symptoms 

Osgood-Schlatter disease is characterised by pain around the tibial tuberosity and morphological 

changes around the apophysis during adolescent growth [12]. Common symptoms include enlargement of the 

tibial tubercle and swelling of the tibial tuberosity. Pain in the subpatellar region occurs during daily activities, 

such as climbing stairs, and increases during physical activity ([18], [19]). Palpation may reveal thickening at 

the patellar tendon insertion, and is often associated with pain, especially when performing resisted knee 

extensions or counter-resisted flexions [20], [13] There is a correlation between pain and increased blood flow 

to the area, which can result in neovascularisation over time [13], 21]). Guldhammer et al. [22] found that 

42.9% of patients reported knee pain daily and the median duration of Osgood-Schlatter disease was 90 months 

(interquartile range, 24–150 months) [13]. Both knees are affected in 20% to 30% of cases, but the severity of 

symptoms may differ [8]. Rarely, patients with Osgood-Schlatter disease may experience separation of the 

growth plate from the shinbone, causing a crooked kneecap and restricted knee movement [5]. 
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Diferential diagnosis 

Diseases that should be considered in the differential diagnosis of Osgood-Schlatter Disease include, for 

instance, patellar tendinitis, Sinding–Larsen–Johansson syndrome, Hoffa syndrome, patellar tendon avulsion 

or rupture, chondromalacia patella, soft tissue or bone tumour, tibial tubercle fracture and osteomyelitis of the 

proximal tibia [12]. 

Patellar tendinopathy is characterised by pain in the anterior part of the knee in the patellar tendon. The 

onset of pain is associated with increased frequency and intensity of activity that strains the patellar tendon. In 

the early stages, patients may report pain at the beginning of exercise that decreases with continued activity. 

In advanced stages, pain may be present throughout exercise. Pain may also occur during daily activities. The 

patellar tendon can be generally tender, with the most frequent points of tenderness located at the inferior pole 

of the patella and the distal insertion at the tibial tuberosity [23]. 

Sinding-Larsen-Johansson syndrome presents with pain at the patella's lower pole, subpatellar oedema, 

and functional limitation. The pain worsens when the patella is loaded during flexion. Ultrasound imaging can 

reveal all disorder features, including cartilage swelling, bursitis, tendon thickening, and fragmentation of the 

patella’s lower pole [24], [25], [26]. 

Hoffa's fat pad syndrome is defined as compression of the Hoffa's fat pad, leading to its oedema and 

fibrosis [27]. Inflammation and fibrotic changes of the Hoffa's fat pad can also result from repeated 

microtrauma [28], [27]. Inflammation of the Hoffa's fat pad may cause the synovial membrane to be pressed 

against the femoral condyles, leading to anterior knee pain, effusions, and reduced functional ability [27]. 

Patellar tendon rupture primarily affects people around the age of 40, often due to indirect trauma caused 

by a sudden contraction of the quadriceps muscle with moderate knee flexion, for example, during sprinting, 

avoiding a fall, or an impulse [29]. Patellar tendon ruptures typically happen either as an avulsion from the 

inferior pole of the patella or as a midsubstance tear near the proximal insertion. The lack of active end-

extension of the knee leads to loss of function and deterioration of daily life activities. Surgery is the preferred 

treatment for acute and chronic patellar tendon ruptures [30]. 

Chondromalacia patellae is a leading cause of anterior knee pain. It is a progressive condition 

characterised by the softening of the articular cartilage, thinning, fibrillation, ulcerative formations, focal 

oedema, subchondral erosive changes, and chondral damage [31]. This disease frequently develops after 

intense physical activity and can cause leg weakness, joint pain and swelling, limited mobility, and other 

symptoms. Pain typically worsens with activities such as climbing stairs, squatting, kneeling, sitting for a long 

time, which significantly impact daily life [32], [33], [34]. 

Bone tumours can cause pain, skeletal fractures, anaemia, hypercalcemia, a higher risk of infections, 

spinal cord compression, spinal instability, and reduced mobility. All of them negatively impact a patient’s 

functional ability, quality of life, and overall survival [35], [36]. Bone pain caused by the tumour is typically 

described as a dull ache that remains constant and gradually becomes more intense over time [36]. 

Avulsion fractures of the tibial tubercle apophysis are uncommon injuries in active adolescents, with a 

reported incidence ranging from 0.4% to 2.7% [37]. 

The failure of the physis at the insertion of the patellar tendon is caused by forceful contractions of the 

quadriceps femoris muscle during leg extension [38]. Common symptoms reported by patients with tibial 

tubercle avulsion fractures include anterior knee pain, knee effusion, and hemarthrosis [39], [40]. Extensor 

function may be impaired in patients with larger tibial tubercle avulsion fractures [41]. 

Osteomyelitis is an inflammation of the bone caused by an infection, which can be acute or chronic. 

Acute osteomyelitis presents with fever, pain, and swelling of the affected area. Chronic osteomyelitis occurs 

after a persistent infection lasting months or years and may involve bone necrosis and fistulas from the skin to 

the bone [41]. 

 

6. Diagnostic methods 

The diagnosis of Osgood-Schlatter disease (OSD) is based on a multifaceted evaluation, including both 

characteristic clinical signs and the results of additional tests. A correct diagnosis is key to implementing 

appropriate therapeutic management and monitoring the course of the disease. The primary diagnosis combines 

the performance of a physical examination and MRI [42]. 
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Medical history and physical examination 

There is a statistically significant association between the presence of OSD and a history of heel pain 

(probably Sever's disease). No significant relationship was found between growth rate and OSD. However, the 

studies proving these relationships were conducted in groups intensively engaged in sports, which may be a 

limitation of their applicability to the rest of the population [43], [42]. Tibial tuberosity in the apophysis stage, 

decreased elasticity of the quadriceps muscle of the thigh, and decreased (or no increase) in elasticity of the 

gastrocnemius muscle at 6 months are also important risk factors of OSD [44]. Persistent pain in some 

individuals even after bone maturity suggests that pain associated with OSD may not be limited to the tibial 

tuberosity and may also involve soft tissues such as the patellar ligament [1], [54]. 

Biomechanical evidence for a potential connection between limited flexibility of the ischiofemoral 

muscles and an increased risk of Osgood-Schlatter disease is the reduced flexibility of these muscles that can 

lead to increased stress on the tibial tuberosity by increasing the strength of the quadriceps thigh muscle during 

key phases of movement during running [45]. It may provide an argument for including assessment of the 

flexibility of the ischiofemoral muscles in prevention and treatment protocols for Osgood-Schlatter disease, 

especially in active adolescents. 

 

The KOOS-Child scale 

The KOOS-Child scale consists of five subscales that assess various aspects of knee function and its 

impact on the lives of children and adolescents. ([46]) It can be used in the diagnosis of Osgood-Schlatter 

disease [47]. KOOS-Child subscales include: 

1. Knee problems (S): contains 7 questions about the patient's opinion of his knee, including problems 

with movement, extension and flexion of the knee joint. 

2. How Painful (P): consists of 8 questions (P1-P4, P6a, P6b, P8a, P9) and asks about experiencing pain 

when performing specific movements. 

3. Difficulty during Daily Activities (ADL): contains 11 questions and focuses on difficulties 

encountered while performing daily activities. 

4. Difficulty during sports and playing (SP): contains 7 questions and focuses on difficulties 

experienced during sports and playing. 

5. Knee-related quality of life (QoL): contains 6 questions and examines how the knee injury has 

affected the patient's overall quality of life [48]. 

Magnetic resonance imaging (MRI) 

The prevalence of anatomical abnormalities and variants in the knees of adolescents in the general 

population can be studied using MRI. MRI images are evaluated for various structural features that are signs 

of Osgood-Schlatter disease (swelling of the tibial tuberosity and/or the presence of an ankle in this area) [49]. 

In the study led by Kemmeren et al. 43 of 1, 910 participants (2.3%) had features of Osgood-Schlatter disease 

on MRI. Osgood-Schlatter disease was significantly more common in boys (odds ratio [OR] = 4.21; 95% 

confidence interval [CI] = 2.01-8.85) [50]. Features characteristic of Osgood-Schlatter disease (swelling and/or 

ankylosis in the tibial tuberosity) on MRI were found in 2.3% of all participants. These features were 

significantly more frequently observed in children with knee pain (6.8%) compared to children without knee 

pain (1.9%) [51]. The Sørensen et al. study resulted in the development of a new, reliable semi-quantitative 

and morphometric MRI scoring system (OSIS) for assessing OSD. OSIS provides a comprehensive assessment 

of tissue abnormalities associated with OSD [52]. 

Plasma concentrations of metalloproteinases Kulesza et al. conducted a study aimed at comparing the 

plasma concentrations of selected metalloproteinases (MMP-2, MMP-3, MMP-7, MMP-9, MMP-10 and 

MMP-26) in patients with Osgood-Schlatter disease (OSD) with a control group (CG) of healthy children and 

adolescents [53]. The results suggest that excessive MMP-9 and MMP-26 activity and reduced MMP-7 activity 

may be involved in the pathogenesis of OSD. Assessment of the concentrations of these MMPs may provide 

an auxiliary tool in the differential diagnosis of OSD and other causes of knee pain. The authors point out the 

limitations of the study, such as the unequal size of the groups in terms of gender and the lack of measurement 

of concentrations of metalloproteinase inhibitors (TIMPs). 
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7. Treatment and rehabilitation 

In the majority of cases, estimated at up to 80% - the symptoms of Osgood-Schlatter disease resolve 

spontaneously upon completion of skeletal maturation [3]. The primary therapeutic strategy is conservative 

treatment, aimed at reducing pain and swelling in the tibial tuberosity. The initial phase of therapeutic 

management includes restriction of physical activity, including avoidance of pain-provoking activities (e.g. 

running, jumping), application of cold compresses [55]. In cases of severe pain, during a break from training 

or physical activity, a course of nonsteroidal anti-inflammatory drugs (NSAIDs)—typically ibuprofen or 

naproxen—should be prescribed for a duration of 7 to 10 days [56]. 

Cryotherapy may also be employed as an adjunctive method for pain reduction. In the later stages of 

treatment, physiotherapy plays a key role, provided it is conducted in a manner that avoids overloading the 

patellar ligament insertion [57], [58].The rehabilitation program should include stretching and strengthening 

exercises for the knee extensor muscles, stretching of the quadriceps and hamstring muscles, and core 

stabilization training [59]. Rehabilitacja w zależności od zaawansowania choroby może nawet trwać 6-12 

miesięcy. 

Regarding the selection of physical activity, it is recommended to substitute high-impact sports that 

place stress on the knee joint (e.g., running, jumping) with low-impact alternatives, such as swimming or 

cycling [13]. 

Surgical treatment is recommended when conservative treatment methods have proved ineffective and 

when free bone fragments (intramedullary or extramedullary) remain after the ossification process has been 

completed [11], [60]. Depending on the clinical picture and the experience of the operator, procedures can be 

performed using open, bursoscopic and arthroscopic techniques. 

Arthroscopic plasty of the tibial tuberosity enables precise debridement and contouring of the 

hypertrophic tibial tuberosity under direct visualization, using standard anterior and anterolateral arthroscopic 

portals [61]. A Major advantage of this technique is avoiding the need for a transpatellar tendon approach, 

which could potentially damage the tendon and require its repair [62]. Rehabilitation begins after the first 

postoperative visit and focuses on quadriceps strengthening exercises. Among the available methods, 

arthroscopy shows a number of advantages over traditional open methods [63]. These advantages include early 

postoperative recovery, a better cosmetic result and the possibility of treating accompanying intra-articular 

pathology [64]. 

Bursosopic method is a minimally invasive surgical approach allowing direct visualization and removal 

of ossicles through the deep infrapatellar bursa. Sang Soo Eun et. al examined the effectiveness of this 

technique. In their study, 18 patients with unresolved Osgood-Schlatter disease were evaluated. Treatment 

efficacy was assessed using the Lysholm Knee Scoring Scale, the Visual Analog Scale (VAS) for pain, and 

the Tegner Activity Scale, among other measures. The surgical intervention resulted in both clinically and 

statistically significant improvements in functional outcomes and patients’ subjective evaluation of knee 

condition. The mean Lysholm score increased from 71 preoperatively to 99 after surgical treatment. At the 

same time, a significant reduction in pain was observed, with the mean VAS score decreasing from 6.5 to 0.9. 

Physical activity as assessed by the Tegner scale also improved, increasing from a value of 2.7 before surgery 

to 6.2 at final follow-up [65]. 

One of the most modern techniques for treating Osgood-Schlatter disease is the nanosurgical technique, 

also known as nanoarthroscopy. It involves arthroscopic examination of the knee joint using a small needle 

and ultrasound. This method allows for the excision of all ossicles. The procedure is precise, minimally 

invasive, and performed under continuous imaging control. After the procedure, patients can return to physical 

activity without any restrictions within 6 weeks [66]. 

Open surgical techniques include percutaneous fixation of the tibial tuberosity, which aims to stabilize a 

fragmented apophysis and promote bone healing. Other options are excision of the ossification center, resection of 

the tibial tuberosity (tibial tubercle plasty), or bone grafting. These open procedures, while more invasive than 

arthroscic or bursoscopic techniques, remain valuable options in complex or refractory cases [67]. 

Mun et al. showed that open resection of bony fragments (ossicle excision), performing tuberculoplasty 

and reconstructing the attachment of the patellar tendon to the bone with a suture anchor are effective surgical 

treatments. In the analyzed group of patients, full success was achieved - all the subjects returned to their 

previous sports activities. The average time to return to physical activity ranged from 8 to 56 weeks. No 

postoperative complications were reported in any case [68]. 

One of the promising therapeutic methods used in the treatment of musculoskeletal disorders, including 

Osgood-Schlatter disease, is platelet-rich plasma (PRP) therapy [68]. The mechanism of action of PRP is based 



3(47) (2025): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 8 

 

on the delivery of growth factors and cytokines, aiming to accelerate healing and tissue regeneration processes 

[69]. Cytokines present in PRP stimulate collagen synthesis, which supports the repair of tendinous and 

cartilaginous structures. Additionally, PRP components exhibit anti-inflammatory effects by inhibiting 

cyclooxygenase-2 (COX-2) activity, leading to a reduction in pain symptoms and improvement in joint 

function. Literature reports also confirm the effectiveness of PRP in patients with Osgood-Schlatter disease, 

particularly in cases resistant to conservative treatment, making this method a valuable addition to modern 

therapeutic strategies [70]. A study conducted by Guszczyn T. et al. on a cohort of 150 young patients 

diagnosed with Osgood-Schlatter disease confirmed the effectiveness of platelet-rich plasma (PRP) therapy. 

The authors emphasized the variable efficacy of treatment depending on the phase of the disease. Analysis of 

the results showed that the application of PRP during the acute phase yielded significantly better therapeutic 

outcomes compared to the chronic phase. Subjective assessment of treatment satisfaction demonstrated a 

positive response in 94% of patients in the acute phase, compared to 64% in the chronic phase. Moreover, 

following a single PRP injection, 94.7% of patients in the acute group returned to full physical activity, as 

opposed to 60% in the chronic group [71]. 

 

8. Prognosis and prevention: 

In 80% of children, symptoms resolve with skeletal maturity [72]. The disorder is self-limiting, but in 10% 

of OSD sufferers, symptoms may persist into adulthood, probably due to the lack of any treatment [3]. Interestingly, 

one prospective cohort study contradicts the opinion replicated in other studies related to the immediate recovery. 

The study included 51 patients aged 10-14 years diagnosed with OSD. Participants were assessed for 24 months. 

Ultimately, 46 children participated in the study. Nevertheless, after 24 months, 37% of the study participants 

reported pain related to OSD. In this group, the first symptoms were registered approximately 42 months before the 

observation. Moreover, 1 in 5 participants abandoned  racticing sports [1]. 

Due to the occurrence of OSD at a young age, F. Corbi et al. suggest that excessive traction loads should 

not be applied to the tibial tuberosity in children aged 9 to 15 years. Furthermore, the authors emphasize the 

muscle imbalance prevention in various types of sports. Imbalance leads to increased tension in the patellar 

tendon, finally causing inflammation [72]. In a systematic review, C. Neuhaus et al. emphasize the importance 

of a comprehensive approach in the context of OSD prevention. Injury surveillance would delay the 

development of OCD. Identification of the injury factor, physical examination before participation in sports, 

and improved training programs can help prevent OCD. It is crucial to educate both the trainers and the children 

[55]. According to J.M. Smith et al., a significant issue is the gradual increase in the knee workload (<10% per 

week) of children who are active in sports. Additionally, the right equipment is essential, as well as stretching 

to ensure the flexibility of the hamstrings and quadriceps. A worthwhile point is to abandon participating in 

several sports or postpone entering into sports specialization [3]. 

The condition is self-limiting but may persist for up to 2 years until the apophysis fuses. In up to 10% 

of cases, symptoms may persist >1-2 years beyond skeletal maturity. In skeletally mature patients with 

persistent symptoms, ossicle excision may be performer [14]. 

Symptom duration may vary some studies reported high rates of successful outcomes among OSD 

patients (80% at 12 weeks and 90% after 12 months), with 16% having returned to sport after 12 weeks, and 

67% after 6 months. However, other reported that 90% of OSD patients treated with conservative treatment 

had fully recovered from symptoms in approximately one year, although the strength level and functionality 

deficits may be maintained over time [13]. 

Preventative measures for Osgood Schlatter include recommending a gradual increase in workload (less 

than 10% per week), using appropriate equipment and techniques, include stretching regimen to ensure 

flexibility in hamstrings and quadriceps, and consider avoiding early sports specialization [14]. 

Proper warm-up techniques help to prepare muscles and joints for activity and increase flexibility of the 

quadriceps muscle. Stretching quadriceps muscle will relieve tightness and help to lengthen the muscle which 

will help to alleviate some stress placed on quadriceps and patellar tendon. Balance between quadriceps and 

hamstrings is also an important aspect because if hamstrings are too weak they won’t be able to counter 

quadriceps which can put additional stress on the knee, and if the quadriceps muscles are weaker, which is 

rare, they will be chronically tight from resisting hemstrings. Gradual working into any activities is important 

preventive measure. When strenuous activity is started without proper conditioning it can cause too much 

stress on skeletal system which may lead to injuries, for example if young athlete excessively puts stress on 

quadricep muscle with weight training or sprinting without gradually working up to it, it can cause to big of a 

stress on patellar ligament and lead to Osgood-Schlatter disease [73]. 
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9. Conclusions 

Osgood-Schlatter disease (OSD) is a multifactorial condition that, despite being generally self-limiting, 

carries the potential for long-term complications and functional impairment when not adequately managed. 

The disease most frequently affects physically active adolescents during periods of rapid skeletal growth and 

is closely associated with sports that involve repetitive jumping, running, or abrupt changes in movement 

direction. Although often perceived as a benign overuse injury, increasing evidence highlights the need for 

early recognition, individualized management, and patient education to mitigate both physical and 

psychosocial consequences. 

The pathogenesis of OSD is complex and involves a combination of biomechanical overload, growth-

related vulnerability, and repetitive microtrauma to the developing tibial tuberosity. Traction forces exerted by 

the quadriceps through the patellar tendon lead to inflammation, softening, and sometimes fragmentation of 

the ossification center. In some cases, persistent overload may result in partial avulsion of the tuberosity, 

chronic tendinopathy, or permanent bony deformities that extend into adulthood. Histopathological and 

imaging studies reveal a wide spectrum of changes, from sterile inflammation and fibrocartilaginous 

transformation to necrosis and secondary bone remodeling, emphasizing the dynamic and potentially 

progressive nature of the condition. 

From a clinical standpoint, diagnosis remains largely reliant on patient history and physical examination. 

The hallmark symptoms include localized pain and swelling over the tibial tuberosity that intensify with 

physical activity and improve with rest. The increasing availability and use of ultrasonography and MRI have 

further enhanced diagnostic accuracy by allowing for earlier detection of structural changes and soft-tissue 

involvement. These tools are especially helpful in differentiating OSD from other anterior knee pathologies 

such as Sinding-Larsen-Johansson syndrome, Hoffa’s fat pad syndrome, and tibial tubercle avulsion fractures. 

Moreover, recent advances in imaging modalities and motion analysis offer promising avenues for risk 

assessment and treatment monitoring. 

Management of OSD should be individualized based on symptom severity, duration, and patient activity 

level. Conservative treatment remains the cornerstone and has shown high efficacy in most cases. This includes 

activity modification, stretching exercises, NSAID use, cryotherapy, and a progressive physiotherapy regimen 

aimed at improving lower limb biomechanics. Key rehabilitation goals include eccentric quadriceps training, 

hamstring flexibility, patellar tendon unloading, and kinetic chain optimization. Patient and family education 

is essential to set realistic expectations and reinforce adherence to therapeutic recommendations. It is worth 

noting that inappropriate continuation of high-impact activities during acute phases may prolong recovery and 

increase the risk of complications. 

For chronic, refractory, or structurally advanced cases, more invasive interventions may be warranted. 

These include surgical excision of symptomatic ossicles, tuberosity realignment, or more recently, minimally 

invasive approaches such as arthroscopy or bursoscopy. Additionally, novel regenerative therapies such as 

platelet-rich plasma (PRP) injections have shown potential in enhancing tissue healing, although more robust 

clinical data are needed to support widespread use. 

Epidemiological studies consistently demonstrate a higher incidence of OSD among male adolescents 

and those involved in sports requiring explosive lower-limb movements. However, with the growing 

participation of young females in competitive athletics, the gender gap in incidence is narrowing. Risk factors 

such as rapid growth spurts, muscle-tendon imbalance, poor training technique, and comorbid conditions like 

ADHD should be considered when assessing susceptibility to OSD. A thorough understanding of these 

contributing factors can facilitate preventive strategies aimed at reducing the burden of the disease. 

Importantly, although OSD is self-limiting in the majority of cases, the potential for long-term sequelae 

should not be underestimated. Studies have shown that pain may persist for several years, and in some cases 

into adulthood, particularly if the condition is not recognized and treated early. Residual deformities, 

thickening of the tibial tuberosity, or persistent ossicle fragments may lead to functional limitations, especially 

in activities that involve kneeling, squatting, or sustained physical exertion. Therefore, early identification and 

intervention are key to minimizing these outcomes. 

Preventive strategies are increasingly being recognized as an integral component of managing OSD risk, 

especially in adolescent athletes. Structured warm-up and stretching protocols, muscle-strengthening 

programs, appropriate footwear, training load monitoring, and education on overuse injury signs are all 

valuable tools. Coaches, parents, and healthcare professionals must work collaboratively to foster a supportive 

environment that prioritizes the long-term musculoskeletal health of young athletes. 
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In conclusion, Osgood-Schlatter disease, though commonly perceived as a benign condition of 

adolescence, requires a nuanced, evidence-based approach that spans accurate diagnosis, tailored treatment, 

and long-term follow-up. Greater awareness among clinicians, educators, and sports professionals—combined 

with advances in diagnostic and therapeutic strategies—can significantly reduce the burden of this disease. By 

promoting early recognition, patient-centered management, and preventive interventions, healthcare providers 

can help ensure optimal outcomes and support the healthy development of adolescent athletes. 
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