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Ultrasound imagining is used by physiotherapist in various purposes such as research, diagnosis and 
for other clinical purposes. It increases the scope for physical therapy field. Ultrasound imaging is 
more reliable than other diagnostic tool hence, is more preferred by practitioners. In last 20 years, the 
use of ultrasound imaging has been drastically increased with the technical advances in the diagnosis 
and management of sports injuries. The real-time efficiency in ultrasound imaging shows unique 
evaluation in dynamic states that helps in identifying pathology which is demonstrated when patient 
performs certain movements. It is rapidly developing area of sports medicine that has proved its 
importance in all aspects.
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Introduction
Ultrasonography is a portable device which is useful to 
diagnose sport injury at the spot. It is a medical technique that 
uses high frequency sound waves to capture live images from 
the inside of your body [1,2]. US is helpful in providing a 
degree of physiological assessment. Ultrasonography assesses 
the acute and chronic tendon conditions such as tendon 
synovitis, tendinopathy and tears and helps to diagnose 
cause of pain and swelling. It is the most frequently utilized 
technique in sports medicine. 

The advancement of technology is so effective that it improves 
the sensitivity of the diagnostic tool. Due to this improvement 
in the musculoskeletal field, ultrasonography help to measure 
bone density, help to detect the pinched nerves; abnormal 
growth and even tumors. Soft tissues such as ligaments, 
tendons, muscles, capsule etc. can be observed easily by 
the help of ultrasound imaging. In spite of being successful 
diagnostic tool for foetus so no graph, it is a fortune in 
sports medicine as well and hence it is used as a first line 
approach.

Ultrasound imaging manifest many advantages such as:

• Less expensive

• Less ionizing radiation exposure, as it uses sound waves

• Gives real time feedback to both patient and therapist

• Faster diagnosis

• Immediate treatment planning

• Portable technology

In sports injury, the most affected region is lower limb, 
which includes acute and chronic conditions. The severity 
of acute and /or chronic muscle injuries can be graded with 
ultrasonography, therefore, it is an aid for sports medicine 
specialists to visualize structure & also the function [1,2].

E.g. If patient says his/her arm or leg hurts while doing 
movements in a certain way, therapist and patient both can 
actually watch what's happening with the soft tissues while 
in motion. In this article, the efficacy of ultrasound imaging 
in sports medicine will be reviewed. The ultrasonography in 
sports medicine will be briefly discussed.

Purpose of writing the article 
The purpose of writing this review article is to make people 
aware about the use of ultrasonography in musculoskeletal 
injuries and its diagnostic and clinical interventions.

Application of ultrasound imaging or scanning to the 
muscle injury in the field of sports medicine
10-55% of muscle injury is common in sports medicine. US 
provide compatible resolution to visualize the normal and 
injured structures. As it is available on the field, it is very easy 
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to assess the severity and extent of injury. Muscle Injuries is 
classified into 3 degrees:

1° =muscle injury is subtle and loss of muscle function is 
insignificant 

2° = Partial muscle tear.

3° = full thickness rupture of the muscle & loss of function can 
be significant [3].

This grading of muscle injuries is important in determining 
the treatment planning rehabilitation. Repetitive sonographer 
helps in better understanding the process of healing. Ideal time 
to perform sonographer is 2-48 hour after injury [3] as at that 
time hematoma gets more hypo echoic. It helps in examining 
the post-injury complications. As ultrasound imaging provides 
information about healing of muscle injuries, it helps the 
physicians to determine the appropriate timing for returning 
back in sports hence, it is very helpful in elite athletes. 
Hernia and recurrent seromas are easily visible in dynamic 
examination with active muscle contraction. Due to muscle 
injury contusion occurs which can be seen as a focal loss 
of normal muscle fibrillar architecture under the ultrasound 
imaging [4].

Application of ultrasound imaging or scanning to the 
tendon injury in the field of sports medicine
Ultrasound imaging plays a crucial role in evaluation of tendon 
injury. By using ultrasound imaging, we can depict the detailed 
intratendinous pathology and the fluid around the tendon or 
in the tendon sheath. With the colour Doppler techniques, 
the hyper vascularity suggests active inflammation of the 
lesion which is an aid for the physician to advice the patient 
to help. To deal with such tendinopathy ultrasound- guided 
injection of sclerosant or platelet rich plasma may be used. 
For tendon lesion, the standard examination is dynamic views 
as it provides information of its interaction with surrounding 
tissues. E.g., active or passive abduction of the shoulder may 
reveal impingement of an abnormal rotator cuff or bursa by 
the coracoacromial arch. Ultrasound guidance injections are 
recommended practically for sports injuries. Tendon injuries 
are divided up into acute and overuse injuries. 

• Acute injuries: occurs suddenly from a specific force. 

• Overuse injuries: cause by repetitive micro trauma over 
a period of time [4].

Under the ultrasound imaging, overuse injuries are seen as 
an increased vascularity, hypo echoic oedematous tissue, 
synovitis and the possible small tears.

Application of ultrasound imaging or scanning to the 
ligament injuries in the field of sports medicines
In sports injuries, 25% ankle sprain is common. The image 
of injury under ultrasound imaging appears usually as a hypo 
echoic due to anisotropy effect. To examine the superficial 
ligaments, ultrasound imaging gives good visualization. With 
the help of ultrasound scanning or imaging, we can easily 
assess the ligament integrity and joint stability. By the help 
of high frequency transducer, tiny ligaments of the hand and 

the wrist can be characterized. To know the pathologies of 
the repetitive tear of the ligaments such as ulnar collateral 
ligament, static and dynamic imaging or scanning can be 
demonstrated and it also demonstrates the stability of the joint. 
Swelling or rupture of the ligament (seen in game keeper's 
thumb or skier's thumb) readily detected with ultrasonography. 
While performing static ultrasonography its sensitivity if of 
only 66% but it can be improved to 89% when performed 
dynamically [5,6].

For example, dynamic ultrasonography of tibio fibular joint 
in ankle sprain shows instability of this joint. During an acute 
anterior cruciate ligament, hematoma is found around its 
insertion ultrasonography shows the indirect evidence for an 
acute rupture of anterior cruciate ligament.

Application of ultrasound imaging or scanning to the 
bursa injuries in the field of sports medicines
As the normal bursa contains small amount of liquid, in 
ultrasound imaging it appears as an anechoic layer. If 
ultrasonography shows the surrounding hypervascularity 
then it indicates an acute inflammatory status. The common 
bursa injuries are subacromial – subdeltoid bursitis at the 
shoulder, olecranal bursitis at the elbow, extra. Ultrasound - 
guided injection (for example, intrabursal steroid injection) is 
recommended.

Application of ultrasound imaging or scanning to the 
bony structures in the field of sports medicines
Under the ultrasound imaging, bony surfaces are clearly 
demonstrated. Multiplannar ultrasound imaging provides 
more detailed evaluation in minimally displaced fractures [7].

Application of ultrasound imaging or scanning to the 
subcutaneous tissue in the field of sports medicines
The lesion which occurs in subcutaneous tissues is “More 
– Lavalle lesion. It is a fluid – filling gaps in the cutis with 
possible internal fat droplets. And it can be readily seen in 
ultrasound imaging Fat necrosis or fat degeneration which 
turns into hard lump can be easily assessed under ultrasound 
scanning and it also provides information for a treatment plan.

Diagnostic ultrasound imaging
It consists of examination of the effects of injury, lesion or 
disease on joint surfaces and solid visceral organs [8,9] Health 
– care professionals can use ultrasound scanning as a point – 
of – care application.

Interventional ultrasound imaging
It involves using gray – scale brightness – mode (b – mode) 
ultrasound for safely guidance of ‘dry' and ‘wet' needling. 
Ultrasound - guided injection and needling shows to be more 
efficacious. Ultrasound – guided dry needling for acupuncture, 
trigger point release, percutaneous electrolysis. Variety of 
invasive intervention includes injection or aspiration [10-12].

Research ultrasound imaging
Ultrasonography is used as a clinical and applied research 
that helps to inform physical therapist practices. For example, 
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ultrasound has been used to improve our better understanding 
of the pathology of pain, swelling and to determine the specific 
treatment planning and it also provides in enhancing motor 
learning. Ultrasound – based imaging interventions helps in 
insertion of intramuscular electromyography electrodes into 
muscles that are small and deep. 

Conclusion
Ultrasound imaging is an effective technique in the field of 
sports medicines as it can be used in both monitoring and 
diagnosing the lower and upper limbs sporting injuries. 
It can be used as a real – time contact with the patient 
Ultrasonography is also used in targeted injections and it is a 
portable technique, due to this advancement we can perform 
ultrasound scanning at the sporting venue, thus it helps in 
speedy diagnosing and treatment planning. In sports injuries, 
ultrasound imaging is the first – line and handy tool for 
intervention of sports injuries. As the dynamic examination is 
most important to analyse function, ultrasound scanning helps 
in managing rehabilitation and hence control healing Due to this 
advancement, physician should start using ultrasound imaging 
especially those physicians who are treating athletes. It can be 
used as tailor–made management. Doppler techniques provide 
high–resolution imaging of muscles, tendons, ligaments, bursa 
and all the structures in sport injuries which is very helpful for 
the therapist/physicians as ultrasound uses sound waves, so it 
allows for prolonged and repeated exposure as needed. As the 
patient can also see the image at the same time; it increases the 
patient satisfaction. So concluding, practicing the ultrasound 
imaging in sports injury is an asset for practitioners on - field 
as well as off – field.

References
1. Nofsinger C, Konin JG. Diagnostic ultrasound in sports 

medicine: current concepts and advances. Sports Med 
Arthroscopy rev. 2009;17(1):25-30.

2. Chiang YP, Wang TG, Hsieh SF. Application of ultrasound 
in sports injury. J Med Ultrasound. 2013;21(1):1-8.

3. Drews BH, Mauch F. Sonography in Sports Injuries-Subs 
Bench or Underestimated Veteran?. German J Sports Med/
Deutsche Zeitschrift fur Sportmed. 2017;68(10).

4. Purohit NB, King LJ. Ultrasound of lower limb sports 
injuries. Ultrasound. 2015;23(3):149-57.

5. Whittaker JL, Ellis R, Hodges PW, et al. Imaging with 
ultrasound in physical therapy: What is the PT’s scope 
of practice? A competency-based educational model 
and training recommendations. Brit j Sports Med. 
2019;53(23):1447-53.

6. Megliola A, Eutropi F, Scorzelli A, et al. Ultrasound and 
magnetic resonance imaging in sports-related muscle 
injuries. La Radiol Med. 2006;111(6):836-45.

7. Khoury V, Guillin R, Dhanju J, et al. Ultrasound of ankle 
and foot: overuse and sports injuries. In Seminars in 
Musculoskeletal Radiol. 2007;11(2):149-161.

8. Jacobson JA, van Holsbeeck MT. Musculoskeletal 
ultrasonography. Orthopedic Clinics. 1998;29(1):135-67.  

9. Torriani M, Kattapuram SV. Musculoskeletal ultrasound: 
an alternative imaging modality for sports-related injuries. 
Topics in Magnetic Resonance Imaging. 2003;14(1):103-
11.

10. Stokes M, Young A. Measurement of quadriceps 
Cross–sectional area by ultrasonography: a description 
of the technique and its applications in physiotherapy. 
Physiotherapy Pract. 1986;2(1):31-6.

11. Young A. Ultrasonography of muscle in physiotherapeutic 
practice and research. Physiotherap. 1982;68:187-90.

12. Van K, Hides JA, Richardson CA. The use of real-time 
ultrasound imaging for biofeedback of lumbar multifidus 
muscle contraction in healthy subjects. J Orthopaedic 
Sports Physical Ther. 2006;36(12):920-5.

2022;12(87):114

Asian J Biomed Pharmaceut Sci 2022 Volume 12 Issue 87

https://read.qxmd.com/read/19204549/diagnostic-ultrasound-in-sports-medicine-current-concepts-and-advances
https://read.qxmd.com/read/19204549/diagnostic-ultrasound-in-sports-medicine-current-concepts-and-advances
https://www.sciencedirect.com/science/article/pii/S092964411300009X
https://www.sciencedirect.com/science/article/pii/S092964411300009X
https://www.germanjournalsportsmedicine.com/archive/archive-2017/issue-10/sonography-in-sports-injuries-subs-bench-or-underestimated-veteran/
https://www.germanjournalsportsmedicine.com/archive/archive-2017/issue-10/sonography-in-sports-injuries-subs-bench-or-underestimated-veteran/
https://journals.sagepub.com/doi/abs/10.1177/1742271X15588809
https://journals.sagepub.com/doi/abs/10.1177/1742271X15588809
https://bjsm.bmj.com/content/53/23/1447.abstract
https://bjsm.bmj.com/content/53/23/1447.abstract
https://bjsm.bmj.com/content/53/23/1447.abstract
https://bjsm.bmj.com/content/53/23/1447.abstract
https://link.springer.com/article/10.1007/s11547-006-0077-5
https://link.springer.com/article/10.1007/s11547-006-0077-5
https://link.springer.com/article/10.1007/s11547-006-0077-5
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-2007-1001880
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-2007-1001880
https://www.orthopedic.theclinics.com/article/S0030-5898(05)70010-9/fulltext
https://www.orthopedic.theclinics.com/article/S0030-5898(05)70010-9/fulltext
https://journals.lww.com/topicsinmri/Fulltext/2003/02000/Musculoskeletal_Ultrasound__An_Alternative_Imaging.8.aspx
https://journals.lww.com/topicsinmri/Fulltext/2003/02000/Musculoskeletal_Ultrasound__An_Alternative_Imaging.8.aspx
https://www.tandfonline.com/doi/abs/10.3109/09593988609027039
https://www.tandfonline.com/doi/abs/10.3109/09593988609027039
https://www.tandfonline.com/doi/abs/10.3109/09593988609027039
https://www.jospt.org/doi/abs/10.2519/jospt.2006.2304
https://www.jospt.org/doi/abs/10.2519/jospt.2006.2304
https://www.jospt.org/doi/abs/10.2519/jospt.2006.2304

