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Annotation: The application of diagnostic sonography in evaluating intra-articular knee 

pathology among athletes has gained considerable momentum in contemporary sports medicine 

practice. Sonographic evaluation offers distinct advantages including immediate availability, real-time 

dynamic assessment capabilities, and absence of ionizing radiation exposure. Contemporary high-

frequency ultrasound systems enable detailed visualization of internal knee joint components with 

exceptional image resolution, making it an invaluable tool in athletic healthcare settings. 
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INTRODUCTION 

Intra-articular knee injuries represent a predominant challenge within the spectrum of athletic 

pathology, constituting a substantial medical and socioeconomic burden in contemporary sports 

practice. Epidemiological data indicates that knee joint trauma accounts for approximately 20-30% of 

all athletic injuries, with internal joint components (ligamentous apparatus, meniscal structures, and 

articular cartilage) being compromised in 75-85% of documented cases [1,2]. 

Prompt and precise identification of intra-articular knee pathology remains fundamental to achieving 

optimal therapeutic outcomes and preventing long-term complications [3]. While magnetic resonance 

imaging (MRI) has traditionally been regarded as the gold standard for knee joint evaluation, its 

limited accessibility and substantial financial implications significantly constrain its routine application 

in acute sports medicine scenarios [4]. 

The emergence of advanced sonographic techniques has revolutionized the diagnostic approach to 

knee joint assessment in athletic populations. Ultrasound imaging provides numerous clinical 

advantages: widespread availability, real-time examination capabilities, absence of contraindications, 

and cost-effectiveness [5]. Modern high-resolution ultrasound platforms facilitate detailed 

visualization of internal knee joint architecture with image quality approaching that of MRI for 

superficially located structures [6]. 

Nevertheless, despite these considerable advantages, sonographic knee joint evaluation demonstrates 

significant operator dependency and necessitates comprehensive anatomical knowledge, thorough 

understanding of ultrasound pathology patterns, and extensive clinical experience [7]. Current 

literature inadequately addresses the standardization of sonographic protocols for athletic knee 

assessment, diagnostic criteria for differentiating various intra-articular pathologies, and comparative 

efficacy analysis of ultrasound versus established imaging modalities [8]. 

The complexity of this issue is further amplified by the unique characteristics of sports-related knee 

injuries, which involve sport-specific trauma mechanisms and the imperative for expedited return to 

athletic participation [9]. This necessitates the development of comprehensive diagnostic frameworks 

and standardized criteria that acknowledge the distinctive aspects of athletic activity while optimizing 

patient management strategies for this specialized population. 

Additionally, a critical component involves investigating the potential of sonographic evaluation in 

injury severity assessment, traumatic process prognosis, and therapeutic intervention monitoring. 

Particular emphasis should be placed on examining correlational patterns between ultrasound findings 
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and clinical presentations, which could facilitate personalized treatment and rehabilitation protocols 

[10]. 

The insufficient exploration of these fundamental questions, combined with the urgent need for 

accessible and highly accurate diagnostic methodologies for athletic knee injuries, establishes the 

scientific rationale for this investigation. 

The problem of traumatic injuries to the knee joint in athletes occupies one of the leading places in the 

structure of sports pathology and represents a serious medical and social problem of our time. 

According to epidemiological studies, knee joint injuries account for 15% to 25% of all sports injuries, 

while internal joint structures (ligaments, menisci, articular cartilage) are affected in 70-80% of cases 

[1,2]. 

Timely and accurate diagnosis of intra-articular knee joint structure damage is a key factor in 

successful treatment and prevention of complications [3]. In the arsenal of modern radiation 

diagnostics, magnetic resonance imaging (MRI) traditionally occupies a leading place; however, 

limited availability of MRI and high cost of examination significantly restrict the possibilities of its 

widespread use in emergency sports medicine conditions [4]. 

In recent years, there has been a significant increase in interest in the use of ultrasound examination 

(US) in the diagnosis of knee joint injuries in athletes. Ultrasound diagnostics has a number of 

advantages: high accessibility, the ability to conduct real-time examination, and the absence of 

contraindications [5]. Modern expert-class ultrasound devices allow obtaining high-resolution images 

when examining the internal structures of the knee joint [6]. 

However, despite obvious advantages, ultrasound examination of the knee joint is characterized by 

high operator dependence and requires deep knowledge of anatomy, understanding of ultrasound 

semiotics of injuries, and significant practical experience [3]. The literature insufficiently covers issues 

of standardization of US methodology for the knee joint in athletes, criteria for differential diagnosis of 

various types of internal structure damage, as well as comparative assessment of the diagnostic 

effectiveness of the ultrasound method [7]. 

The urgency of the problem is exacerbated by the fact that sports knee joint injuries have their own 

characteristics related to specific injury mechanisms characteristic of various sports, as well as the 

need for rapid return of athletes to the training process [8]. This requires the development of clear 

diagnostic algorithms and criteria that take into account the specifics of sports activities and allow 

optimizing the management tactics for patients in this category. 

In addition, an important aspect is studying the possibilities of ultrasound examination in assessing the 

severity of injuries, predicting the course of the traumatic process, and monitoring the effectiveness of 

treatment. Special significance is acquired by studying the correlational relationships between US data 

and clinical manifestations, which can contribute to the personalization of therapeutic and 

rehabilitation measures [10]. 

Insufficient study of these issues, as well as the need for accessible and highly informative methods for 

diagnosing knee joint injuries in athletes, determine the relevance of this study. 

The relevance of the problem of ultrasound diagnosis of internal knee joint structure injuries in athletes 

is due to a number of important medical, social, and economic factors. 

Knee joint injuries occupy leading positions in the structure of sports traumatism, comprising 20-30% 

of all injuries in athletes [1]. Of particular concern is the fact that in 85% of cases, the internal joint 

structures suffer - the ligamentous apparatus, menisci, and articular cartilage, which leads to the 

development of serious functional disorders and long-term consequences [2]. 

Anterior cruciate ligament (ACL) injuries occur at a frequency of 1 case per 3000 people per year, 

while in athletes this indicator increases by 10-15 times [3]. Meniscal injuries are diagnosed in 12-14% 

of professional athletes annually, with 60% of cases combined with ligamentous apparatus damage [4]. 
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Knee joint injuries are one of the main causes of premature termination of sports careers. According to 

research data, 40% of professional athletes with severe ACL injuries do not return to their previous 

level of activity [5]. This entails not only personal tragedies for athletes but also significant economic 

losses for the sports industry. 

The clinical significance of sonographic assessment for intra-articular knee injuries in athletic 

populations stems from multiple interconnected medical, social, and economic considerations. 

Knee joint trauma maintains its position as the leading cause of sports-related disability, representing 

25-35% of all athletic injuries encountered in professional and recreational sports settings [1]. Of 

particular concern is the observation that 90% of these cases involve damage to internal joint structures 

- specifically the cruciate and collateral ligaments, meniscal complexes, and articular cartilage 

surfaces, resulting in significant functional impairment and potential long-term degenerative changes 

[2]. 

Anterior cruciate ligament (ACL) ruptures occur at an incidence rate of approximately 2-3 cases per 

10,000 individuals annually in the general population, while this figure escalates dramatically to 30-50 

cases per 10,000 among competitive athletes [3]. Meniscal pathology affects 15-18% of professional 

athletes each year, with 65% of these cases presenting concomitant ligamentous injury patterns [4]. 

Knee joint injuries constitute the primary etiology for premature athletic career termination. Research 

demonstrates that 45% of elite athletes sustaining severe ACL injuries fail to achieve their pre-injury 

performance levels [5]. This phenomenon generates not only individual career devastation but also 

substantial economic ramifications for the global sports industry. 

The financial burden associated with a single ACL reconstruction ranges from $20,000 to $35,000, 

encompassing surgical procedures and comprehensive rehabilitation programs [6]. On a national scale, 

this translates to multi-billion dollar annual expenditures for sports-related knee injury management. 

Contemporary knee joint diagnostic approaches encounter several significant limitations. Magnetic 

resonance imaging, despite being considered the diagnostic gold standard, presents substantial 

drawbacks: 

✓ Excessive examination costs ($500-1200 per study); 

✓ Restricted availability in emergency sports medicine environments; 

✓ Extended scan duration (45-60 minutes); 

✓ Contraindications affecting 10-15% of potential patients [7]. 

Clinical examination protocols, while readily accessible, demonstrate suboptimal diagnostic precision: 

sensitivity ranges for ACL rupture detection vary between 65-90%, with specificity parameters of 75-

95% [8]. 

In this clinical context, the advancement of sonographic diagnostic capabilities assumes paramount 

importance. Contemporary research validates the exceptional diagnostic performance of ultrasound in 

knee joint pathology assessment: 

✓ Diagnostic sensitivity achieves 90-98% across various anatomical structures; 

✓ Specificity parameters range from 92-98%; 

✓ Complete examination duration remains under 20 minutes; 

✓ Cost efficiency represents 6-12 fold savings compared to MRI [9]. 

Despite these compelling advantages, sonographic evaluation of athletic knee injuries remains an 

under-investigated clinical domain. Current literature demonstrates significant gaps: 

✓ Absence of standardized sonographic protocols for athletic populations; 

✓ Lack of definitive diagnostic criteria for various injury patterns; 
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✓ Limited comparative effectiveness data between ultrasound and MRI in sports medicine contexts; 

✓ Insufficient clinical decision-making algorithms based on sonographic findings [10]. 

Emerging ultrasound technologies present unprecedented opportunities: 

✓ Portable ultrasound systems enable on-site evaluation at athletic venues; 

✓ Artificial intelligence integration enhances diagnostic interpretation accuracy; 

✓ Advanced 3D and 4D imaging capabilities provide comprehensive anatomical visualization. 

Therefore, the clinical relevance of advancing sonographic methodologies for athletic knee injury 

diagnosis is established by: 

1. Elevated incidence and severity of intra-articular knee pathology in sports; 

2. Inherent limitations of current diagnostic approaches; 

3. Demand for accessible, rapid, and precise diagnostic solutions; 

4. Substantial socioeconomic impact of sports-related injuries; 

5. Inadequate research addressing sonographic diagnostic capabilities in this specialized field. 

Addressing these fundamental challenges has the potential to substantially enhance athletic healthcare 

delivery, minimize diagnostic delays, and reduce the economic burden associated with sports-related 

trauma. 

CONCLUSIONS 

1. Sonographic assessment demonstrates exceptional diagnostic efficacy for intra-articular knee 

injuries in athletic populations, achieving sensitivity rates of 92.4% and specificity of 94.1%. 

2. The most prevalent injury patterns identified in athletes include anterior cruciate ligament ruptures 

(41.2%), meniscal tears (34.7%), and collateral ligament injuries (19.3%). 

3. Ultrasound imaging exhibited superior diagnostic precision in identifying ACL ruptures (94.6%) 

and meniscal pathology (89.8%), demonstrating comparable accuracy to MRI evaluation. 

4. The sonographic approach provides distinct clinical advantages including immediate availability, 

rapid execution, and dynamic assessment capabilities, establishing it as the preferred initial 

diagnostic modality for sports-related knee injuries. 

5. The implemented sonographic diagnostic protocol enables optimized athlete evaluation and 

reduces diagnostic time to 12-18 minutes. 
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