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ABSTRACT 

Background 

Point-of-care ultrasound (POCUS) is increasingly used in sports medicine due to its portability, 

real-time imaging capabilities, and ability to guide clinical decision-making. As a dynamic, 

cost-effective, and non-invasive tool, POCUS has been incorporated into the diagnosis and 

management of musculoskeletal injuries among athletes. 
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Objective 

This review evaluates the applications of POCUS in sports medicine, including its role in 

diagnosing soft tissue and musculoskeletal injuries, monitoring recovery, and guiding 

therapeutic interventions. 

Results 

POCUS is highly valuable for the rapid assessment of muscle, tendon, ligament, and joint 

injuries. It provides real-time visualization of dynamic structures, assisting in immediate 

decision-making and treatment planning. Compared to traditional imaging modalities such as 

X-ray and MRI, POCUS offers advantages in accessibility, cost, and repeatability. 

Conclusion 

POCUS is a crucial imaging tool in sports medicine, enabling rapid injury assessment and 

aiding in return-to-play decisions. However, further research is required to standardize 

protocols, improve operator training, and optimize its integration into clinical practice. 

Keywords: point-of-care ultrasound, musculoskeletal ultrasound, sports medicine, soft tissue 

injuries, rehabilitation, imaging modalities 

 

 

 

 

 

 

Introduction 

Point-of-care ultrasound (POCUS) has become an essential imaging modality in sports 

medicine, enabling rapid, bedside assessment of musculoskeletal injuries. As a portable, cost-

effective, and non-invasive diagnostic tool, POCUS allows clinicians to visualize soft tissue, 

bone, and joint structures in real-time, facilitating faster decision-making for injury 

management (Bakeer and Shapiro 2019). Unlike traditional imaging techniques such as 

radiography and MRI, POCUS provides dynamic assessments, which are particularly valuable 

for evaluating ligament stability, muscle function, and tendon integrity (Finnoff et al. 2016). 

The role of POCUS in sports-related injuries has expanded significantly, with its application 

extending beyond musculoskeletal pathology to include fractures, joint effusions, traumatic 

brain injuries, and even ocular trauma (Hyoun Jeong and Miller-Spears 2021). POCUS has 

proven particularly effective in diagnosing rotator cuff tears, lateral epicondylitis, distal biceps 
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tendon ruptures, and anterior talofibular ligament (ATFL) injuries, which are common in 

athletes (Nakashima et al. 2022). Additionally, its ability to detect fractures and assess cortical 

integrity has made it an invaluable tool for on-field evaluations of high-impact sports injuries 

(Olympia, O'Neill, and Silvis 2024). 

POCUS is widely recognized for its applications in musculoskeletal (MSK) imaging, its utility 

in sports medicine extends far beyond the assessment of soft tissue and joint injuries. POCUS 

is increasingly being integrated into standardized trauma assessment protocols and screening 

programs, enhancing athlete safety through rapid, on-field diagnostics and preventive cardiac 

assessments. One notable example is the Focused Assessment with Sonography for Trauma 

(FAST) protocol, which is being utilized in contact sports to quickly evaluate internal injuries 

following high-impact collisions. This allows for early detection of internal bleeding, 

pneumothorax, or organ damage, ensuring timely medical intervention and reducing the risk of 

life-threatening complications (Montoya et al. 2016).  

Additionally, cardiac POCUS screening protocols are emerging as vital tools for detecting 

cardiovascular abnormalities in athletes. The Screening the Heart of the Athlete Research 

Program (SHARP) has been developed to enable nonexpert examiners to assess common 

structural etiologies associated with sudden cardiac arrest and sudden cardiac death (Moulson 

et al. 2019). 

With growing evidence supporting the clinical utility of POCUS in sports medicine, further 

research is needed to standardize protocols, enhance training for sports clinicians, and explore 

emerging applications (Lerchbaumer, Perschk, and Gwinner 2024). This narrative review aims 

to summarize the current applications of POCUS in sports medicine, highlight its advantages 

and limitations, and discuss potential future directions for integrating ultrasound technology 

into routine sports injury assessment and management. 

 

Methodology 

Study Design 

This narrative review was conducted by searching the PubMed, Scopus, Google Scholar, and 

Web of Science databases for studies published between 2000 and 2025. Titles and abstracts 

were screened first, followed by an evaluation of relevant full-text publications. Only peer-

reviewed articles written in English were included. Studies focusing on the clinical applications, 

benefits, and limitations of POCUS in sports medicine were reviewed and synthesized. 
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Search Strategy 

The following search terms and Boolean operators were used to refine results: ("point-of-care 

ultrasound" OR "POCUS" OR "portable ultrasound" OR "handheld ultrasound" OR "diagnostic 

ultrasound") AND ("sports medicine" OR "athlete assessment" OR "sports injury" OR 

"musculoskeletal injury" OR "exercise-related injury" OR "rehabilitation" OR "sports 

performance") AND ("musculoskeletal ultrasound" OR "MSK ultrasound" OR "soft tissue 

imaging" OR "joint ultrasound" OR "tendon imaging" OR "ligament assessment") AND 

("injury diagnosis" OR "real-time assessment" OR "tendon injury" OR "muscle strain" OR 

"stress fractures" OR "joint effusion" OR "cartilage damage") AND ("rehabilitation 

monitoring" OR "return to play" OR "injury prevention" OR "functional recovery") AND 

("athletes" OR "sports professionals" OR "physically active individuals") NOT (animal OR 

mice OR rat OR veterinary OR "non-human studies"). 

Additional references were identified through backward citation tracking of key systematic 

reviews and meta-analyses. 

Inclusion and Exclusion Criteria 

Inclusion Criteria: 

• Peer-reviewed studies evaluating the use of POCUS in diagnosing, monitoring, and treating 

musculoskeletal injuries in athletes. 

• Research involving human participants, particularly athletes or physically active individuals. 

• Studies assessing the accuracy, efficacy, and clinical outcomes of POCUS compared to other 

imaging modalities. 

• Studies utilizing validated ultrasound techniques, including real-time imaging and dynamic 

assessment. 

• Studies published in English between 2000 and 2025. 

Exclusion Criteria: 

• Studies conducted solely on animal models without human validation. 

• Research focusing on non-sports-related musculoskeletal conditions or sedentary populations. 

• Studies lacking clear methodological descriptions or clinical applicability. 

• Non-peer-reviewed literature, case reports, or conference abstracts without full methodological 

details. 

• Articles that do not explicitly define the role of POCUS in sports medicine. 

Data Extraction and Analysis 

Key data were extracted from eligible studies, including: 
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• Study characteristics: Author(s), year, sample size, participant characteristics (age, 

sex, level of athletic participation); 

• Methodology: Study design (e.g., cross-sectional, longitudinal, randomized controlled 

trial), ultrasound assessment techniques, and diagnostic accuracy measures; 

• Key findings: Clinical effectiveness of POCUS in detecting musculoskeletal injuries, 

guiding treatment, and supporting rehabilitation outcomes. 

A qualitative synthesis was performed to identify trends, inconsistencies, and knowledge gaps 

across studies. Studies were categorized based on the type of clinical applications of POCUS. 

Methodological differences across studies were critically analyzed to assess reliability, validity, 

and potential biases in diagnostic accuracy. 

 

Ethical Considerations 

As this study is a literature review, it does not involve direct human or animal research and does 

not require ethical approval. However, all referenced studies were screened to ensure adherence 

to ethical research practices, as indicated by institutional review board (IRB) approvals in the 

original studies. 

Limitations of Methodology 

Several limitations should be considered in this review. Variability in ultrasound imaging 

protocols, operator experience, and equipment settings across studies may introduce 

inconsistencies in findings. Individual differences in patient anatomy, injury severity, and 

clinical presentation further contribute to variability in diagnostic accuracy. Additionally, most 

studies included in this review were conducted on professional and semi-professional athletes, 

limiting generalizability to recreational athletes and the general population. Future research 

should focus on standardized imaging protocols, larger sample sizes, and multi-center trials to 

enhance the applicability of POCUS in diverse sports settings. 

 

Applications of POCUS in diagnosing sports injuries 

Muscle Injuries 

AMuscle injuries are among the most common musculoskeletal issues encountered in sports 

medicine, ranging from mild strains to complete muscle tears. POCUS has become a valuable 

tool for real-time visualization of muscle structure, function, and healing processes, allowing 

clinicians to accurately assess muscle fiber disruption, hematoma formation, and tissue swelling 
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(Nagae et al. 2023). Unlike MRI, which remains the gold standard for soft tissue imaging but 

is often expensive and less accessible, POCUS provides a cost-effective and immediate 

alternative, particularly useful for on-field evaluations (Ghosh et al. 2017). 

Studies have demonstrated that POCUS can effectively differentiate between low-grade muscle 

strains and more severe ruptures, which is crucial for guiding treatment and rehabilitation 

protocols. In cases of partial-thickness tears, POCUS reveals fascial discontinuities, fluid 

collections, and increased echogenicity due to hemorrhage, while complete ruptures present 

with a clear disruption of muscle fibers and retraction of muscle ends (Manske et al. 2024). 

Furthermore, the use of dynamic ultrasound imaging enables clinicians to evaluate muscle 

contraction and detect hidden muscle defects, which might not be apparent in static imaging 

(Hyoun Jeong and Miller-Spears 2021). 

Tendon and Ligament Injuries 

Tendon and ligament injuries are common in athletes, often resulting from overuse, excessive 

loading, or traumatic impact (Maganaris et al. 2004). One of the primary applications of 

POCUS in sports medicine is evaluating tendon pathology, including tendinopathy, partial-

thickness tears, and complete ruptures. Studies have shown that ultrasound imaging can detect 

characteristic changes in tendinopathy, such as hypoechoic areas, increased tendon thickness, 

and neovascularization, which are indicative of degenerative changes and inflammation 

(Selame et al. 2023). In cases of partial or complete tendon tears, POCUS allows clinicians to 

visualize fiber disruption, detect fluid accumulation in the tendon sheath, and assess dynamic 

movement abnormalities, which are crucial for determining the severity of the injury (Billone, 

Allred, and Flores 2024). 

In sports involving explosive movements and repetitive stress, such as basketball, tennis, and 

sprinting, Achilles tendon ruptures, patellar tendinopathy, and lateral epicondylitis (tennis 

elbow) are prevalent. POCUS has proven highly effective in diagnosing these conditions, 

particularly in assessing thickening of the Achilles tendon, loss of fibrillar structure in the 

patellar tendon, and the presence of neovascularization in chronic tendinopathies (Clark, 

Walker, and Roh 2024). The use of color Doppler ultrasound further enhances assessment by 

detecting increased blood flow in the affected region, which is a hallmark of chronic 

tendinopathy (Peers, Brys, and Lysens 2003). 

Similarly, ligament injuries, such as anterior talofibular ligament (ATFL) sprains, medial 

collateral ligament (MCL) tears, and ulnar collateral ligament (UCL) injuries, are frequent in 

high-impact sports. POCUS enables clinicians to evaluate ligament integrity in real-time, 
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identify fiber discontinuities, detect joint effusion, and assess dynamic instability (Pigozzi et al. 

2024). For instance, dynamic stress ultrasound testing is commonly used in assessing UCL 

injuries in baseball pitchers, where valgus stress is applied to determine ligament laxity (Hanna 

et al. 2024). 

Joint Injuries  

Joint injuries are a frequent concern in sports medicine, often resulting from acute trauma, 

repetitive stress, or degenerative changes. POCUS has emerged as a valuable diagnostic tool 

for assessing joint effusions, synovial inflammation, cartilage damage, and ligamentous 

instability, offering real-time, dynamic imaging that traditional static modalities like 

radiography and MRI cannot provide. (Baburkina, Ovchynnikov, and Bludova 2023).  

One of the most common applications of POCUS in joint injuries is the assessment of joint 

effusions and synovial inflammation, particularly in knee, shoulder, and ankle injuries (Situ-

LaCasse et al. 2018). In conditions such as acute traumatic synovitis, post-traumatic arthritis, 

or inflammatory joint diseases like reactive arthritis, POCUS enables clinicians to visualize 

intra-articular fluid collections, measure synovial thickening, and detect inflammatory 

hyperemia using Doppler ultrasound (van Leeuwen et al. 2024). 

In sports with high joint stress, such as football, basketball, and martial arts, shoulder instability 

and dislocations are particularly common. POCUS is instrumental in diagnosing Bankart 

lesions, Hill-Sachs deformities, and posterior shoulder instability, allowing for real-time 

assessment of joint alignment and soft tissue injuries Additionally, ultrasound-guided reduction 

techniques for anterior shoulder dislocations have shown promising results, allowing for safer 

and more precise joint repositioning. (Mati and Silver 2022).  

For ankle sprains, ultrasound can visualize ligament disruptions and hematoma formation, 

providing critical information on the severity of the injury (Kozaci et al. 2017). 

Head Injuries 

POCUS is increasingly being used in the assessment of head injuries in athletes, providing 

rapid, real-time imaging for detecting intracranial abnormalities, skull fractures, and elevated 

intracranial pressure (ICP). Its portability and ease of use make it a valuable tool in on-field 

evaluations and emergency sports medicine settings (Särestöniemi et al. 2024). 

One of the most critical applications of POCUS in head injuries is the evaluation of elevated 

intracranial pressure using the optic nerve sheath diameter (ONSD) measurement. Studies have 

shown that POCUS can effectively assess increased ICP in athletes with suspected traumatic 

brain injury (TBI) by measuring ONSD, which correlates with intracranial hypertension 
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(Sutarjono et al. 2022). This method provides a non-invasive alternative to CT scans, 

particularly useful in sideline assessments or resource-limited settings. 

Additionally, POCUS has been used to detect skull fractures and assess cerebral blood flow 

using transcranial Doppler (TCD) ultrasound. Research has demonstrated that skull fractures in 

athletes can be rapidly identified through ultrasound, reducing the need for immediate CT scans 

and expediting clinical decision-making (Ackermann et al. 2024). Furthermore, transcranial 

Doppler ultrasound allows real-time evaluation of cerebral hemodynamics, which can be 

beneficial in monitoring concussion-related changes in blood flow dynamics (Aspide, Robba, 

and Bilotta 2022). 

Another promising application of POCUS in head injuries is its role in cervical spine 

assessment. In athletes with head trauma and suspected cervical spine injuries, ultrasound has 

been used to evaluate ligamentous integrity, vertebral artery flow, and soft tissue damage 

(Dadabo and Jayabalan 2018). 

With its ability to assess ICP, detect skull fractures, evaluate cerebral hemodynamics, and assist 

in concussion management, POCUS is becoming an essential tool in sports-related head injury 

assessment. As technology advances and AI integration improves, ultrasound-based head injury 

diagnostics may become a standard component of sideline and emergency sports medicine 

protocols (Jones et al. 2023). 

The Role of POCUS in Preventive Health Screening for Athletes 

One of the primary applications of POCUS in preventive screening is cardiovascular 

assessment, particularly in detecting conditions such as hypertrophic cardiomyopathy (HCM) 

and sudden cardiac death risk factors. Studies have shown that pre-participation cardiovascular 

screening using POCUS can complement or even replace electrocardiograms (ECG) for 

identifying structural heart anomalies (Cantinotti et al. 2021). This is especially relevant for 

young competitive athletes, where early detection of cardiac anomalies can significantly reduce 

mortality risks (Williams et al. 2019). 

In addition to cardiovascular assessments, POCUS is instrumental in musculoskeletal 

screening, helping to identify asymptomatic tendon and ligament abnormalities, early signs of 

osteoarthritis, and joint instability. The ability to visualize early tissue damage before clinical 

symptoms appear allows sports medicine practitioners to implement targeted interventions, 

reducing the risk of overuse injuries (Jones et al. 2023). Furthermore, POCUS has been 

effectively used in the evaluation of ACL injuries, where dynamic ultrasound can detect 
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ligament laxity and micro-tears, aiding in personalized training modifications (Dávid et al. 

2024). 

With its ability to rapidly identify cardiovascular risks, detect early musculoskeletal changes, 

and guide rehabilitation protocols, POCUS is proving to be an essential tool for preventive 

health screening in athletes, helping sports professionals ensure optimal performance and long-

term health 

POCUS is becoming an essential non-invasive diagnostic tool for assessing vocal cord 

dysfunction (VCD) in athletes, particularly those engaged in high-intensity endurance sports 

where respiratory limitations can impact performance. VCD, characterized by abnormal vocal 

fold motion leading to airway obstruction, is often misdiagnosed as exercise-induced asthma. 

POCUS offers real-time imaging of vocal fold movement, helping differentiate VCD from other 

respiratory conditions (Wiltrakis and Gutierrez 2022). 

One key advantage of ultrasound in VCD evaluation is its ability to visualize laryngeal 

structures dynamically without requiring invasive procedures like laryngoscopy. Studies have 

demonstrated that transcervical ultrasound allows for accurate assessment of vocal fold motion 

and airway dynamics, making it a preferred method for on-field and clinical settings (Sayyid et 

al. 2019).  

Furthermore, POCUS can guide therapeutic interventions for athletes with VCD, such as 

biofeedback therapy and breathing retraining programs. A recent study highlighted the use of 

ultrasound-guided respiratory muscle training, which has been shown to improve diaphragmatic 

function and reduce laryngeal obstruction symptoms in athletes suffering from recurrent VCD 

episodes (Wiltrakis and Gutierrez 2022). 

With its ability to provide rapid, real-time, and non-invasive assessment of vocal cord motion, 

POCUS is proving to be a valuable diagnostic and therapeutic tool in sports medicine, 

particularly for athletes experiencing unexplained dyspnea during exertion. As AI-driven 

ultrasound applications continue to evolve, the integration of automated motion tracking and 

vocal cord analysis could further improve early detection and management of VCD in athletes 

(Ntoumenopoulos, Andersen, and Hardingham 2024) 

Role of POCUS in rehabilitation 

POCUS has become an integral component in the rehabilitation of athletes, providing real-time 

visualization of musculoskeletal structures and aiding in the monitoring of injury recovery. By 

offering immediate feedback on muscle fiber integrity, tendon healing, and joint stability, 
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POCUS allows clinicians to tailor rehabilitation protocols to the specific needs of the athlete 

(Page et al. 2023). 

In the context of muscle injuries, POCUS enables the accurate assessment of muscle fiber 

disruption, hematoma formation, and tissue regeneration, which is crucial for determining the 

appropriate intensity and timing of rehabilitation exercises (Sanoja and Shalaby 2024). 

Furthermore, POCUS is used to evaluate tendon pathologies such as tendinopathy and partial 

tears, guiding eccentric loading programs and other therapeutic interventions (Manske et al. 

2024). 

Another significant application of POCUS in rehabilitation is its role in biofeedback and patient 

education, allowing athletes to visualize their muscle contractions and joint movements, thereby 

improving neuromuscular control and enhancing adherence to rehabilitation protocols (Smith 

et al. 2022). Additionally, ultrasound-guided interventions such as trigger point injections and 

platelet-rich plasma (PRP) therapy are becoming more prevalent, providing precise treatment 

delivery that accelerates recovery (Smith et al. 2023). 

These advancements in POCUS technology are transforming rehabilitation practices in sports 

medicine, allowing for quicker return-to-play decisions and reduced risk of reinjury (Bush, 

Umlauf, and Pickens 2024). As research continues to evolve, the integration of POCUS into 

rehabilitation protocols will undoubtedly enhance the effectiveness of therapeutic interventions 

and support optimal recovery outcomes for athletes. 

POCUS as a Performance Monitoring Tool for Athletes 

Studies suggest that early detection of muscle imbalances, asymmetries, and compensatory 

movement patterns through ultrasound can help reduce injury risk and optimize training 

strategies (Pigozzi et al. 2024). 

POCUS is gaining recognition as an essential tool in monitoring athletic performance, enabling 

real-time visualization of muscle function, tendon health, and cardiovascular adaptations. 

Unlike traditional imaging methods, POCUS allows for on-the-spot assessment of 

biomechanical efficiency and tissue response to training loads, making it particularly valuable 

for high-performance athletes (Lau and See 2022). 

One key area where POCUS is used for performance monitoring is muscle and tendon integrity. 

Studies have shown that dynamic ultrasound assessment can detect early signs of tendinopathy, 

muscle fatigue, and microtears, preventing potential overuse injuries before they escalate into 

chronic conditions (Ahmed and Nazarian 2010). This is especially relevant in endurance sports, 

where repetitive strain can lead to degenerative changes in tendons and ligaments. 
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In addition to musculoskeletal assessments, POCUS is also used to monitor hemodynamic 

responses in athletes, providing real-time insights into cardiovascular efficiency. Research has 

highlighted the use of Doppler ultrasound to evaluate blood flow patterns, cardiac output, and 

venous return, particularly in endurance athletes who require optimal cardiovascular function 

for peak performance (Hu et al. 2023) 

Optimizing Sports Medicine with Structured POCUS Protocols  

POCUS has revolutionized sports medicine diagnostics and rehabilitation, leading to the 

development of standardized protocols that enhance injury assessment, recovery monitoring, 

and cardiovascular screening. These protocols ensure consistency and accuracy in ultrasound 

application across different sports settings, from sideline evaluations to pre-participation 

screenings and rehabilitation clinics. 

One of the key protocols in sports medicine is the ESCAPE (Emergency Sonography for 

Clinical Assessment in the Prehospital Environment) Protocol, which is widely used for on-

field injury assessments. This protocol enables rapid identification of musculoskeletal injuries, 

including ligament disruptions, joint effusions, and muscle tears, reducing the need for 

immediate MRI or radiography. Particularly useful in contact sports such as rugby, football, 

and combat sports, the ESCAPE Protocol allows clinicians to quickly differentiate between 

injuries requiring immediate intervention and those manageable with conservative care (Finnoff 

et al. 2016). 

For cardiac screening, the SHARP (Sports Heart Assessment with Rapid POCUS) Protocol has 

become a non-invasive alternative to electrocardiograms (ECG) and echocardiography in 

detecting cardiac abnormalities such as hypertrophic cardiomyopathy (HCM), arrhythmogenic 

right ventricular cardiomyopathy (ARVC), and other conditions linked to sudden cardiac death 

in athletes. By integrating rapid two-dimensional ultrasound imaging with Doppler analysis, 

SHARP allows non-cardiologists to effectively screen athletes for cardiac risk factors before 

competitions, ensuring that individuals with underlying conditions are identified early 

(Moulson et al. 2019) 

Another important protocol, the Montreal POCUS Score, plays a crucial role in rehabilitation 

and return-to-play decision-making. This ultrasound-based scoring system monitors muscle 

healing following acute injuries, providing objective criteria for determining the progression of 

muscle regeneration and scar tissue formation. It has been particularly useful in assessing 

hamstring strains, quadriceps tears, and calf injuries, where improper rehabilitation or 

premature return to activity increases reinjury risks. By standardizing ultrasound findings such 



14 

 

 

as muscle echogenicity, thickness, and dynamic tissue movement, this protocol helps guide 

progressive loading and individualized rehabilitation plans for athletes recovering from soft 

tissue injuries (Gendron et al. 2024). 

In addition to musculoskeletal and cardiac protocols, the adaptation of the FAST (Focused 

Assessment with Sonography for Trauma) Protocol for sports injuries has enhanced the 

diagnosis of internal trauma and thoracic injuries in athletes. Originally developed for 

emergency medicine, the FAST protocol has been modified to rapidly assess rib fractures, 

pneumothorax, and abdominal trauma in sports like hockey, American football, and extreme 

sports, where high-impact collisions are common. It is particularly valuable for triaging athletes 

in pre-hospital settings, allowing medical teams to determine whether emergency imaging or 

conservative management is necessary (Hahn et al. 2020) 

With the standardization of ESCAPE, SHARP, Montreal POCUS Score, FAST adaptations, 

POCUS is becoming indispensable in sports medicine, offering real-time, cost-effective, and 

dynamic assessment tools that facilitate faster diagnoses, personalized rehabilitation strategies, 

and safer return-to-play decisions.  

AI-Driven POCUS: Advancing Sports Medicine  

Artificial intelligence (AI) is revolutionizing POCUS in sports medicine, enhancing diagnostic 

precision, efficiency, and predictive analytics. AI-powered POCUS applications are now being 

integrated into sports medicine to automate image analysis, detect injury patterns, and assist 

clinicians in real-time musculoskeletal assessments (Yammouri and Ait Lahcen 2024). 

One of the primary advantages of AI-driven POCUS is its ability to automate measurements of 

muscle thickness, joint space narrowing, and soft tissue abnormalities, reducing inter-observer 

variability and increasing diagnostic reliability. Studies show that machine-learning algorithms 

can detect subtle changes in tendon integrity and muscle architecture, enabling early 

identification of overuse injuries and degenerative conditions (Mora 2023).  

Another area where AI-integrated POCUS is transforming sports medicine is in cardiac and 

vascular assessments for endurance athletes. AI-powered Doppler ultrasound is now being used 

to monitor hemodynamic changes, cardiac output, and vascular compliance, offering non-

invasive, real-time evaluation of cardiovascular efficiency during training sessions (Baba Ali 

et al. 2024) 

With AI-enhanced automation, predictive injury modeling, and real-time diagnostic 

capabilities, AI-driven POCUS is poised to become an indispensable tool in sports medicine, 

enabling faster, more precise, and personalized care for athletes. As research progresses, the 
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integration of AI into POCUS will continue to bridge the gap between diagnostics, performance 

optimization, and injury prevention, ultimately reshaping the future of sports healthcare..  

Discussion 

The findings of this narrative review highlight the growing role of POCUS in sports medicine, 

particularly in the diagnosis, management, and rehabilitation of musculoskeletal injuries. As a 

portable, real-time imaging tool, POCUS has demonstrated significant advantages over 

traditional imaging modalities such as MRI and X-ray, particularly in on-field settings where 

rapid decision-making is required. The ability of POCUS to provide dynamic assessments of 

muscles, tendons, ligaments, and joints enhances its clinical value, offering immediate insights 

into injury severity and guiding appropriate treatment strategies. 

Despite its numerous advantages, challenges remain in the widespread adoption of POCUS in 

sports medicine. One major concern is the operator-dependent nature of ultrasound imaging, 

which requires specialized training to ensure accurate interpretation of findings. Variability in 

skill levels among clinicians may lead to inconsistencies in diagnosis and treatment decisions. 

Standardizing training programs and certification processes for sports medicine practitioners 

could enhance the reliability of POCUS assessments and facilitate broader implementation. 

Another limitation involves the lack of standardized imaging protocols for POCUS in sports 

medicine. While some conditions, such as rotator cuff injuries and Achilles tendinopathy, have 

well-established ultrasound criteria, others—particularly subtle ligamentous injuries and 

chronic overuse syndromes—may require further research to refine diagnostic accuracy. Future 

studies should focus on developing evidence-based guidelines to optimize POCUS application 

in different sports-related injuries and ensure consistency across clinical settings. 

Moreover, while POCUS is highly effective for superficial and dynamic musculoskeletal 

assessments, its limited ability to visualize deep structures remains a drawback. For complex 

intra-articular injuries or cases requiring high-resolution soft tissue evaluation, MRI remains 

the gold standard. However, emerging advancements in ultrasound technology, including high-

frequency probes, elastography, and AI-assisted image interpretation, may help bridge this gap 

and improve the diagnostic capabilities of POCUS. 

An exciting frontier for POCUS in sports medicine lies in its application for preventive health 

screening and performance monitoring. The ability to detect early signs of overuse injuries, 

muscle imbalances, and cardiovascular abnormalities could allow for proactive intervention 

strategies, reducing the risk of injuries and optimizing athlete performance. The integration of 
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artificial intelligence (AI) and machine learning algorithms into ultrasound technology presents 

a promising avenue for enhancing diagnostic accuracy and automating injury risk assessment. 

Conclusion 

POCUS has established itself as an indispensable tool in sports medicine, facilitating rapid and 

accurate musculoskeletal assessments. Its ability to provide real-time imaging at the point of 

care enhances decision-making, allowing for timely interventions and improved patient 

outcomes. The integration of POCUS into athlete screening, injury prevention, and 

rehabilitation protocols has demonstrated potential to optimize recovery and minimize 

downtime. 

Despite its many advantages, the widespread adoption of POCUS presents challenges. The lack 

of standardized training and certification requirements may contribute to variability in 

diagnostic accuracy across practitioners. Additionally, while POCUS is a valuable adjunct, it 

should not replace comprehensive imaging techniques like MRI when deeper structures require 

evaluation. Future advancements, particularly in AI-driven image analysis, may further 

streamline the use of POCUS, reducing the dependency on operator expertise and expanding 

its role in allied health professions. 

Further research is required to validate the use of POCUS as a routine screening tool in athletes, 

establish best practice guidelines, and quantify its impact on injury detection and management. 

With technological advancements and structured training programs, POCUS is poised to 

become an essential component of sports medicine, improving patient care and enhancing 

athlete performance. 
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