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Abstract:- 

Objective: The aims of this article are to discuss 

a range of imaging options that are available in the 

clinical setting of sports injury, and to provide an 

insight into the role of each imaging 

modality .Athletes and active people frequently 

sustain sports injuries, which can range from minor 

sprains to serious musculoskeletal damage. In order to 

diagnose, treat, and recover from these injuries, 

imaging is essential. Bones, soft tissues, and joint 

structures can be seen in detail thanks to advanced 

imaging techniques like computed tomography (CT), 

magnetic resonance imaging (MRI), ultrasound, and 

X-rays. While ultrasonography helps with the real-

time evaluation of soft tissue injuries, X-rays are 

mostly utilized to diagnose fractures. While MRI is a 

vital tool for assessing injuries to ligaments, tendons, 

and cartilage, CT scans provide high-resolution images 

of complicated fractures. In addition to helping with 

precise diagnosis, imaging also assists with treatment 

choices, tracking the healing process, and averting 

long-term issues. Sports medicine's use of imaging 

improves athlete recuperation and guarantees a quick 

and safe return to competition. The importance of 

different imaging modalities in sports injuries is 

examined in this research, with a focus on how they 

can enhance treatment results and diagnostic precision. 

A fascinating medical specialty that benefits greatly 

from interdisciplinary treatment is sport and exercise 

medicine. The SEM doctor typically oversees a larger, 

interdisciplinary group of experts, coordinating their 

many contributions to guarantee that the patient 

receives the best possible care. The radiologist is an 

important team member, and the SEM physician 

typically works closely with them. This could include 

diagnosing and treating illnesses or injuries linked to 

exercise, as well as using therapeutic exercise for 

people with long-term conditions. The use of exercise 

to avoid the markedly elevated morbidity and 

mortality linked to inactivity is arguably the most 

significant contribution that can be made.The 

administration of SEM in the unique (and frequently 

taxing and stressful) realm of top sport is referred to 

as high-performance sports medicine.  

Keywords: SEM (Sport and exercise medicine), MRI 

(magnetic Resonance imaging, 

 

INTRODUCTION 

 

Athletes and active people frequently sustain sports 

injuries, which can range from minor sprains to 

serious fractures. For a quick recovery and to avoid 

long-term problems, an accurate diagnosis and 

efficient treatment are essential. In order to assess, 

treat, and recover from sports injuries, medical 

imaging is essential. Bone fractures, soft tissue 

damage, ligament rips, and other musculoskeletal 

disorders can be detected with the use of imaging 

techniques like X-rays, MRIs, CT scans, and 

ultrasounds. Imaging facilitates accurate diagnosis, 

informs treatment choices, tracks the healing 

process, and promotes injury prevention tactics by 

offering a complete depiction of injuries. Imaging 

keeps improving sports medicine as technology 

develops, guaranteeing that players receive the best 

care possible and may safely resume their best 

performance. 

 

In addition to professionals, patients are also 

interested in imaging since they are more informed 

about medical technology and available treatments. 

Elite athletes are a unique set of people who are 

more conscious of and knowledgeable about the 

physical and physiological functions of their bodies. 

As a result, they frequently wish to take a more 

active role in managing their injuries. Although this 

should be promoted because it surely increases 

treatment compliance and, consequently, results, it 

also runs the risk of creating a customer-driven 

management style where the athlete makes the 

decisions on what and when to image. 

 

X-rays 
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Despite of their greater accessibility, low radiation 

dosage, and speed, X-rays remain a vital tool in the 

diagnosis and treatment of sports injuries even with 

the development of technologies like CT and MRI. 

An X-ray is a crucial and rapid step to rule out a 

major bone damage with displacement when a 

fracture or dislocation is clinically suspected 

following a sporting accident. There is very little 

value of X-rays to rule out soft tissue and minor 

bone injuries. 

 

Computed tomography scanning 

 

An imaging technique based on X-rays, CT scans 

have a lower soft tissue contrast than MRIs. 

However, it can be employed for bone-related sports 

injuries due to its comparatively easier access and 

quicker examination time. In contemporary CT 

scanners, the radiation dose has been reduced. CT 

scanning is the preferred modality in the post-

operative setting because of metal artifact reduction 

software. The following situations are best served 

by CT:  

 suspected bone damage when X-ray results are 

unclear 

 Large soft-tissue or bone injuries for which 

MRI is either unavailable or not recommended . 

 Operational planning: Three-dimensional 

imaging can also be used to design customized 

implants for difficult fractures. 

 

Ultrasonography 

 

Technological advancements, muscle architecture 

can now be seen with an in-plane resolution of less 

than 0.1 mm, which is superior to MRI. Because 

ultrasonography is quick, reasonably priced, and 

enables serial examination to track healing, it 

provides dynamic muscle testing.It is capable of 

carrying out guided interventions. By exposing 

cortical discontinuity, it can also be used to diagnose 

small fractures that are not apparent on X-ray 

imaging. Following therapeutic treatment and 

rehabilitation, dynamic ultrasound evaluation before 

and after muscular contraction might show the 

persistence of fiber disruption. Along with 

visualizing the area of clinical interest, ultrasound 

can also provide a "deep palpation." Standard 

clinical tactile palpation is enhanced with a visual 

component by deep palpation, which gives the 

examination more depth.  

As ultrasonography is an operator-dependent 

modality, it is reliant on the skill of the operator. 

High-resolution ultrasonography is also affected by 

signal attenuation in deep tissues of patients with a 

high body mass index. Ultrasonography has an 

exciting future as technological advances open new 

frontiers for diagnosis.  
 

MRI  

 

MRI's superior soft-tissue contrast and multiplanar 

capabilities have made it a gold-standard tool for 

evaluating musculoskeletal disorders. Because MRI 

is so sensitive to the presence of soft tissue oedema 

and bone marrow, it can determine the "active 

cause" of pain.4.Patients with multiple scan findings 

will particularly benefit from this. Thanks to 

technological advancements, three-dimensional 

isotropic acquisitions are now possible, producing 

high-quality multiplanar reformats and great spatial 

resolution.When it comes to soft-tissue injuries, 

MRI also has a high yield. It may detect intra-

articular lesions like meniscal and articular cartilage 

injuries, as well as document the degree of muscle 

damage, which has been linked to prognosis. MRI is  

particularly useful in identifying bone stress, 

which occurs in a wide variety of sporting 

injuries. Plain radiography and CT are helpful in 

assessing both acute and insidious bony trauma 

and degenerative joint disease, such as lower 

limb stress fractures and ankle impingement. 

Post-injury return to activity and management 

options are best determined using MRI. In addition, 

MRI is particularly useful: 

 Diagnosis, grading and severity of a 

muscle/tendon/ligament and bone injury 

 to determine the extent and severity of injury 

for guiding management 

 when there is an unclear diagnosis after 

ultrasonography, an X-ray or CT examination. 

 

Advances in magnetic resonance imaging 

techniques 

Sports medicine settings could benefit greatly from 

the application of advanced MRI techniques 

developed in research settings, which could provide 

insights into the composition, microstructure, and 

function of muscles.. Some of these techniques have 

the potential to assess: 

 Muscle composition, including early fatty 

change, muscle metabolism, and force output, 
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can be assessed using magnetic resonance 

spectroscopy. 

 T2 signal mapping for muscle function 

evaluation, including muscle recruitment and 

metabolism 

 Diffusion tensor imaging to assess muscle 

microstructure by determining the  orientation 

of muscle fibers 

 Magnetic resonance elastography and muscle 

elasticity. 

 

MRI T2 Mapping 

MRI T2 mapping is a popular method for measuring 

muscle physiology. This method estimates T2 

relaxation time using a sequence of T2-weighted 

pictures taken at different echo timings. T2 readings, 

which indicate the water content of muscle tissue, 

can change as a result of pathologic situations 

including edema and inflammation as well as 

physiological changes. As muscle specimens started 

to exhibit signs of self-repair, T2 values dropped, 

allowing MRI T2 mapping to quantitatively assess 

muscle physiology during exercise. After working 

out and engaging particular muscle groups in 

athletes, T2 mapping may also be helpful in 

evaluating muscular balance. 

 

DTI Examination 

The apparent diffusion coefficient of water 

molecules in tissues is measured by the DTI MRI 

technique. Water self-diffusion in tissues is confined 

by membranes and, in the case of elongated 

structures, is orientation-dependent. Therefore, DTI 

can be used to monitor the direction and 

microstructure of skeletal muscle fibers, identify 

subclinical changes in muscles following intense 

activity, identify microscopic muscle damage, and 

distinguish injured muscles from healthy control 

muscles.  Its possible clinical significance still needs 

to be proven in larger samples, though. The 

evidence that is now available is also contradictory 

 

DISCUSSION 

 

In order to diagnose, treat, and manage sports 

injuries, imaging is essential. The high-impact 

nature of physical exercises makes athletes—

amateur or professional—prone to musculoskeletal 

ailments. To determine the extent of injuries, direct 

treatment regimens, and track recovery, medical 

personnel rely on radiological imaging techniques 

such as computed tomography (CT), magnetic 

resonance imaging (MRI), ultrasound, and X-

rays.X-rays, one of the most widely used imaging 

modalities, are very good at identifying bone 

anomalies, fractures, and dislocations. It is the first-

line imaging option for suspected skeletal injuries 

because it offers a rapid and economical evaluation. 

However, soft tissue injuries are difficult to see with 

X-rays, thus improved imaging methods are 

required. 

 

Another useful imaging technique is ultrasound, 

which is especially useful for assessing soft tissue 

components including muscles, ligaments, and 

tendons. It is a dynamic, real-time imaging 

technique that aids in the diagnosis of joint 

effusions, muscle tears, and tendon ruptures. 

Ultrasound is also frequently used to guide less 

invasive treatments like aspirations and 

injections.MRI is regarded as the gold standard in 

sports injury imaging for a more thorough 

evaluation. Because MRI can produce high-

resolution pictures of both soft and bone, it is 

essential for identifying stress fractures, meniscal 

injuries, ligament tears, and cartilage damage. It is 

particularly helpful in identifying ailments that other 

imaging modalities can miss, like rotator cuff 

injuries, anterior cruciate ligament (ACL) tears, and 

chronic overuse injuries. 

 

When complex fractures or in-depth bone 

evaluations are needed, CT scans are used. This 

method provides three-dimensional reconstruction 

and cross-sectional imaging, enabling accurate 

assessment of damage patterns and bone alignment. 

When it comes to identifying fractures in regions 

with complex anatomical structures, such the spine, 

pelvis, and face bones, CT is very helpful. 

 

Sports-related concussions and brain injuries are 

becoming better understood thanks to the 

incorporation of cutting-edge imaging methods like 

diffusion tensor imaging (DTI) and functional 

magnetic resonance imaging (fMRI). These methods 

contribute to the creation of safer sports practices 

and offer insights into neurological injury. 

 

CONCLUSION 

 

Imaging is becoming more and more crucial to the 

initial assessment and monitoring of sports injuries. 

Imaging can help with injury recurrence prognosis, 
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return to training, and appropriate management 

decisions. Ultrasonography is crucial for both 

diagnosing conditions and directing treatment. 

Because MRI can visualize soft tissues with high 

spatial resolution, multiplanar evaluation, and great 

contrast, it is currently the gold standard for imaging. 

For the best treatment of an athlete's injury, 

cooperation between musculoskeletal radiologists 

and sports physicians is crucial.Imaging in SEM has 

a bright future ahead of it. Understanding the 

relationship between structure and function during 

physical exercise will become easier as technology 

advances. 

 

REFRENCES 

 

[1] .Davidson J, Jayaraman S. Guided 

interventions in musculoskeletal ultrasound: 

what's the evidence? Clin Radiol 

2011;66:140–52 [DOI] [PubMed] [Google 

Scholar] 

[2] .Arrigan M, Killeen R, Dodd J, Torreggiani W. 

Imaging spectrum of sudden athlete cardiac 

death. Clin Radiol 2011;66:203–23 [DOI] 

[PubMed] [Google Scholar] 

[3] .Gibbs N, Cross T, Cameron M, Houang M. 

The accuracy of MRI in predicting recovery 

and recurrence of acute grade one hamstring 

muscle strains within the same season in 

Australian Rules football players. J Sci Med 

Sport 2004;7:248–58 [DOI] [PubMed] 

[Google Scholar] 

[4] .Finnoff J, Lavallee M, Smith J. 

Musculoskeletal ultrasound education for 

sports medicine fellows: a suggested/potential 

curriculum by the American Medical Society 

for Sports Medicine. Br J Sports Med 

2010;44:1144–8 [DOI] [PubMed] [Google 

Scholar] 

[5] .James P, Barbour T, Stone I. The match day 

use of ultrasound during professional football 

finals matches. Br J Sports Med 

2010;44:1149–52 [DOI] [PubMed] [Google 

Scholar] 

[6] .Maron B. Sudden death in young athletes. N 

Engl J Med 2003;349:1064–75 [DOI] 

[PubMed] [Google Scholar] 

[7] Guermazi A, Roemer FW, Robinson P, Tol JL, 

Regatte RR, Crema MD. Imaging of muscle 

injuries in sports medicine. Radiology 

2017;282(3):646–63. doi: 

10.1148/radiol.2017160267. Search PubMed 

[8] Orchard JW, Read JW, Anderson IJ. The use 

of diagnostic imaging in sports medicine. Med 

J Aust 2005;183(9):482–86. doi: 

10.5694/j.1326-5377.2005.tb07130.x. Search 

PubMed 

[9] Read J. The impact of imaging in sports 

medicine. ASPETAR 2012;1:52–55. Search 

PubMed 

[10] Kalia V, Leung DG, Sneag DB, Del Grande F, 

Carrino JA. Advanced MRI techniques for 

muscle imaging. Semin Musculoskeletal 

Radiol 2017;21(4):459–69. doi: 10.1055/s-

0037-1604007. Search PubMed 

[11] Drews BH, Mauch F. Sonography in sports 

injuries – subs bench or underestimated 

veteran? Dtsch Z Sportmed 2017;68(10):219–

25. doi: 10.5960/dzsm.2017.291. Search 

PubMed 

[12] Hynes JP, Walsh J, Farrell TP, Murray AS, 

Eustace SJ. Role of musculoskeletal radiology 

in modern sports medicine. Semin 

Musculoskelet Radiol 2018;22:582–91. doi: 

10.1055/s-0038-1672191. Search PubMed 

[13] Thierfelder KM, Gerhardt JS, Gemescu IN, 

Notohamiprodjo S, Rehnitz C, Weber MA. 

Imaging of hip and thigh muscle injury: A 

pictorial review. Insights Imaging 

2019;10(1):20. doi: 10.1186/s13244-019-

0702-1. Search PubMed 

[14] Basavarajaiah S, Shah A, Sharma S. Sudden 

cardiac death in young athletes. Heart 

2007;93:287–9 [DOI] [PMC free article] 

[PubMed] [Google Scholar] 

[15] Papadakis M, Whyte G, Sharma S. 

Preparticipation screening for cardiovascular 

abnormalities in young competitive athletes. 

BMJ 2008;337:1596. [DOI] [PubMed] 

[Google Scholar] 

[16] IOC Medical Commission Sudden 

cardiovascular death in sport. Lausanne 

recommendations for pre-participation 

cardiovascular screening. Lausanne, 

Switzerland: IOC Medical Commission; 2004. 

Available 

from: http://www.olympic.org/Documents/Rep

orts/EN/en_report_886.pdf [Google Scholar] 

[17] Cardiac riskintheyoung CRY's cardiac 

screening in sport. Tadworth, UK: CRY; 2012. 

Available from: http://www.c-r-

y.org.uk/cardiac_screening_in_sport.htm [Goo

gle Scholar] 

https://doi.org/10.1016/j.crad.2010.09.006
https://pubmed.ncbi.nlm.nih.gov/21216330/
https://scholar.google.com/scholar_lookup?journal=Clin%20Radiol&title=Guided%20interventions%20in%20musculoskeletal%20ultrasound:%20what%27s%20the%20evidence?&author=J%20Davidson&author=S%20Jayaraman&volume=66&publication_year=2011&pages=140-52&pmid=21216330&doi=10.1016/j.crad.2010.09.006&
https://scholar.google.com/scholar_lookup?journal=Clin%20Radiol&title=Guided%20interventions%20in%20musculoskeletal%20ultrasound:%20what%27s%20the%20evidence?&author=J%20Davidson&author=S%20Jayaraman&volume=66&publication_year=2011&pages=140-52&pmid=21216330&doi=10.1016/j.crad.2010.09.006&
https://doi.org/10.1016/j.crad.2010.10.011
https://pubmed.ncbi.nlm.nih.gov/21295200/
https://scholar.google.com/scholar_lookup?journal=Clin%20Radiol&title=Imaging%20spectrum%20of%20sudden%20athlete%20cardiac%20death.&author=M%20Arrigan&author=R%20Killeen&author=J%20Dodd&author=W%20Torreggiani&volume=66&publication_year=2011&pages=203-23&pmid=21295200&doi=10.1016/j.crad.2010.10.011&
https://doi.org/10.1016/s1440-2440(04)80016-1
https://pubmed.ncbi.nlm.nih.gov/15362322/
https://scholar.google.com/scholar_lookup?journal=J%20Sci%20Med%20Sport&title=The%20accuracy%20of%20MRI%20in%20predicting%20recovery%20and%20recurrence%20of%20acute%20grade%20one%20hamstring%20muscle%20strains%20within%20the%20same%20season%20in%20Australian%20Rules%20football%20players.&author=N%20Gibbs&author=T%20Cross&author=M%20Cameron&author=M%20Houang&volume=7&publication_year=2004&pages=248-58&pmid=15362322&doi=10.1016/s1440-2440(04)80016-1&
https://doi.org/10.1136/bjsm.2010.078857
https://pubmed.ncbi.nlm.nih.gov/21156766/
https://scholar.google.com/scholar_lookup?journal=Br%20J%20Sports%20Med&title=Musculoskeletal%20ultrasound%20education%20for%20sports%20medicine%20fellows:%20a%20suggested/potential%20curriculum%20by%20the%20American%20Medical%20Society%20for%20Sports%20Medicine.&author=J%20Finnoff&author=M%20Lavallee&author=J%20Smith&volume=44&publication_year=2010&pages=1144-8&pmid=21156766&doi=10.1136/bjsm.2010.078857&
https://scholar.google.com/scholar_lookup?journal=Br%20J%20Sports%20Med&title=Musculoskeletal%20ultrasound%20education%20for%20sports%20medicine%20fellows:%20a%20suggested/potential%20curriculum%20by%20the%20American%20Medical%20Society%20for%20Sports%20Medicine.&author=J%20Finnoff&author=M%20Lavallee&author=J%20Smith&volume=44&publication_year=2010&pages=1144-8&pmid=21156766&doi=10.1136/bjsm.2010.078857&
https://doi.org/10.1136/bjsm.2010.079251
https://pubmed.ncbi.nlm.nih.gov/21156768/
https://scholar.google.com/scholar_lookup?journal=Br%20J%20Sports%20Med&title=The%20match%20day%20use%20of%20ultrasound%20during%20professional%20football%20finals%20matches.&author=P%20James&author=T%20Barbour&author=I%20Stone&volume=44&publication_year=2010&pages=1149-52&pmid=21156768&doi=10.1136/bjsm.2010.079251&
https://scholar.google.com/scholar_lookup?journal=Br%20J%20Sports%20Med&title=The%20match%20day%20use%20of%20ultrasound%20during%20professional%20football%20finals%20matches.&author=P%20James&author=T%20Barbour&author=I%20Stone&volume=44&publication_year=2010&pages=1149-52&pmid=21156768&doi=10.1136/bjsm.2010.079251&
https://doi.org/10.1056/NEJMra022783
https://pubmed.ncbi.nlm.nih.gov/12968091/
https://scholar.google.com/scholar_lookup?journal=N%20Engl%20J%20Med&title=Sudden%20death%20in%20young%20athletes.&author=B%20Maron&volume=349&publication_year=2003&pages=1064-75&pmid=12968091&doi=10.1056/NEJMra022783&
http://www.ncbi.nlm.nih.gov/pubmed?term=Guermazi%20A,%20Roemer%20FW,%20Robinson%20P,%20Tol%20JL,%20Regatte%20RR,%20Crema%20MD.%20Imaging%20of%20muscle%20injuries%20in%20sports%20medicine.%20Radiology%202017;282(3):646%E2%80%9363.%20doi:%2010.1148/radiol.2017160267.
http://www.ncbi.nlm.nih.gov/pubmed?term=Orchard%20JW,%20Read%20JW,%20Anderson%20IJ.%20The%20use%20of%20diagnostic%20imaging%20in%20sports%20medicine.%20Med%20J%20Aust%202005;183(9):482%E2%80%9386.%20doi:%2010.5694/j.1326-5377.2005.tb07130.x.
http://www.ncbi.nlm.nih.gov/pubmed?term=Orchard%20JW,%20Read%20JW,%20Anderson%20IJ.%20The%20use%20of%20diagnostic%20imaging%20in%20sports%20medicine.%20Med%20J%20Aust%202005;183(9):482%E2%80%9386.%20doi:%2010.5694/j.1326-5377.2005.tb07130.x.
http://www.ncbi.nlm.nih.gov/pubmed?term=Read%20J.%20The%20impact%20of%20imaging%20in%20sports%20medicine.%20ASPETAR%202012;1:52%E2%80%9355.
http://www.ncbi.nlm.nih.gov/pubmed?term=Read%20J.%20The%20impact%20of%20imaging%20in%20sports%20medicine.%20ASPETAR%202012;1:52%E2%80%9355.
http://www.ncbi.nlm.nih.gov/pubmed?term=Kalia%20V,%20Leung%20DG,%20Sneag%20DB,%20Del%20Grande%20F,%20Carrino%20JA.%20Advanced%20MRI%20techniques%20for%20muscle%20imaging.%20Semin%20Musculoskeletal%20Radiol%202017;21(4):459%E2%80%9369.%20doi:%2010.1055/s-0037-1604007.
http://www.ncbi.nlm.nih.gov/pubmed?term=Drews%20BH,%20Mauch%20F.%20Sonography%20in%20sports%20injuries%20%E2%80%93%20subs%20bench%20or%20underestimated%20veteran?%20Dtsch%20Z%20Sportmed%202017;68(10):219%E2%80%9325.%20doi:%2010.5960/dzsm.2017.291.
http://www.ncbi.nlm.nih.gov/pubmed?term=Drews%20BH,%20Mauch%20F.%20Sonography%20in%20sports%20injuries%20%E2%80%93%20subs%20bench%20or%20underestimated%20veteran?%20Dtsch%20Z%20Sportmed%202017;68(10):219%E2%80%9325.%20doi:%2010.5960/dzsm.2017.291.
http://www.ncbi.nlm.nih.gov/pubmed?term=Hynes%20JP,%20Walsh%20J,%20Farrell%20TP,%20Murray%20AS,%20Eustace%20SJ.%20Role%20of%20musculoskeletal%20radiology%20in%20modern%20sports%20medicine.%20Semin%20Musculoskelet%20Radiol%202018;22:582%E2%80%9391.%20doi:%2010.1055/s-0038-1672191.
http://www.ncbi.nlm.nih.gov/pubmed?term=Thierfelder%20KM,%20Gerhardt%20JS,%20Gemescu%20IN,%20Notohamiprodjo%20S,%20Rehnitz%20C,%20Weber%20MA.%20Imaging%20of%20hip%20and%20thigh%20muscle%20injury:%20A%20pictorial%20review.%20Insights%20Imaging%202019;10(1):20.%20doi:%2010.1186/s13244-019-0702-1.
https://doi.org/10.1136/hrt.2006.100107
https://pmc.ncbi.nlm.nih.gov/articles/PMC1861445/
https://pubmed.ncbi.nlm.nih.gov/17322504/
https://scholar.google.com/scholar_lookup?journal=Heart&title=Sudden%20cardiac%20death%20in%20young%20athletes.&author=S%20Basavarajaiah&author=A%20Shah&author=S%20Sharma&volume=93&publication_year=2007&pages=287-9&pmid=17322504&doi=10.1136/hrt.2006.100107&
https://doi.org/10.1136/bmj.a1596
https://pubmed.ncbi.nlm.nih.gov/18824487/
https://scholar.google.com/scholar_lookup?journal=BMJ&title=Preparticipation%20screening%20for%20cardiovascular%20abnormalities%20in%20young%20competitive%20athletes.&author=M%20Papadakis&author=G%20Whyte&author=S%20Sharma&volume=337&publication_year=2008&pages=1596&pmid=18824487&doi=10.1136/bmj.a1596&
http://www.olympic.org/Documents/Reports/EN/en_report_886.pdf
http://www.olympic.org/Documents/Reports/EN/en_report_886.pdf
https://scholar.google.com/scholar_lookup?title=Lausanne%20recommendations%20for%20pre-participation%20cardiovascular%20screening&publication_year=2004&
http://www.c-r-y.org.uk/cardiac_screening_in_sport.htm
http://www.c-r-y.org.uk/cardiac_screening_in_sport.htm
https://scholar.google.com/scholar_lookup?title=CRY%27s%20cardiac%20screening%20in%20sport&publication_year=2012&
https://scholar.google.com/scholar_lookup?title=CRY%27s%20cardiac%20screening%20in%20sport&publication_year=2012&


© March 2025 | IJIRT | Volume 11 Issue 10 | ISSN: 2349-6002 

IJIRT 174355   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY      3657 

[18] Raza K, Lee C, Pilling D, Heaton S, 

Situnayake R, Carruther M, et al. Ultrasound 

guidance allows accurate needle placement 

and aspiration from small joints in patients 

with early inflammatory arthritis. 

Rheumatology 2003;42:976–9 [DOI] 

[PubMed] [Google Scholar] 

[19] Sibbitt WL, Peisajovich A, Michael A, Park K, 

Sibbitt R, Band P, et al. Does sonographic 

needle guidance affect the clinical outcome of 

intra-articular injections? J Rheumatol 

2009;36:1892–902 [DOI] [PubMed] [Google 

Scholar] 

[20] wada-ama org [homepage on the internet] 

Montreal, Canada: World Anti-Doping 

Agency; c2012 [cited 13 February 2012]. 

Available from: http://www.wada-

ama.org/en [Google Scholar] 

 

 

https://doi.org/10.1093/rheumatology/keg269
https://pubmed.ncbi.nlm.nih.gov/12730511/
https://scholar.google.com/scholar_lookup?journal=Rheumatology&title=Ultrasound%20guidance%20allows%20accurate%20needle%20placement%20and%20aspiration%20from%20small%20joints%20in%20patients%20with%20early%20inflammatory%20arthritis.&author=K%20Raza&author=C%20Lee&author=D%20Pilling&author=S%20Heaton&author=R%20Situnayake&volume=42&publication_year=2003&pages=976-9&pmid=12730511&doi=10.1093/rheumatology/keg269&
https://doi.org/10.3899/jrheum.090013
https://pubmed.ncbi.nlm.nih.gov/19648304/
https://scholar.google.com/scholar_lookup?journal=J%20Rheumatol&title=Does%20sonographic%20needle%20guidance%20affect%20the%20clinical%20outcome%20of%20intra-articular%20injections?&author=WL%20Sibbitt&author=A%20Peisajovich&author=A%20Michael&author=K%20Park&author=R%20Sibbitt&volume=36&publication_year=2009&pages=1892-902&pmid=19648304&doi=10.3899/jrheum.090013&
https://scholar.google.com/scholar_lookup?journal=J%20Rheumatol&title=Does%20sonographic%20needle%20guidance%20affect%20the%20clinical%20outcome%20of%20intra-articular%20injections?&author=WL%20Sibbitt&author=A%20Peisajovich&author=A%20Michael&author=K%20Park&author=R%20Sibbitt&volume=36&publication_year=2009&pages=1892-902&pmid=19648304&doi=10.3899/jrheum.090013&
http://www.wada-ama.org/en
http://www.wada-ama.org/en
https://scholar.google.com/scholar_lookup?wada-ama%20org%20%5Bhomepage%20on%20the%20internet%5D%20Montreal,%20Canada:%20World%20Anti-Doping%20Agency;%20c2012%20%5Bcited%2013%20February%202012%5D.%20Available%20from:%20http://www.wada-ama.org/en

