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Ultrasound Imaging of Orthopedic Injuries

“With the high cost and limited 
availability of gold standard imaging 

modalities, ultrasound has become an 
alternative in many musculoskeletal 

(MSK) injuries. Ultrasound has become 
increasingly portable and readily 

available in many acute care settings.”

Simard R. Ultrasound Imaging of Orthopedic Injuries. Emerg Med Clin North Am. 2020 
Feb;38(1):243-265. doi: 10.1016/j.emc.2019.09.009. PMID: 31757253.
Source: https://pubmed.ncbi.nlm.nih.gov/31757253/

https://pubmed.ncbi.nlm.nih.gov/31757253/


Ultrasound Imaging of Orthopedic Injuries

“Ultrasound has been shown to 
diagnose fractures, dislocations, 

and tendon and ligament 
injuries. It helps guide fracture 
and dislocation reductions and 
aids in regional anesthesia for 

pain management.”

Simard R. Ultrasound Imaging of Orthopedic Injuries. Emerg Med Clin North Am. 2020 
Feb;38(1):243-265. doi: 10.1016/j.emc.2019.09.009. PMID: 31757253.
Source: https://pubmed.ncbi.nlm.nih.gov/31757253/

https://pubmed.ncbi.nlm.nih.gov/31757253/


Standards for Musculoskeletal Ultrasound

“Ultrasound has become the 
primary diagnostic tool in 

traumatic, inflammatory and 
degenerative soft tissue 

conditions. It is also used to 
monitor the condition of joints, 

ligaments, cartilage and muscles. 

Czyrny Z. Standards for musculoskeletal ultrasound. J Ultrason. 2017 Sep;17(70):182-187. doi: 
10.15557/JoU.2017.0027. Epub 2017 Sep 29. PMID: 29075523; PMCID: PMC5647613.
Source: https://pubmed.ncbi.nlm.nih.gov/29075523/

https://pubmed.ncbi.nlm.nih.gov/29075523/


Ultrasound Imaging in MSK Injuries-What 
the Orthopaedic Surgeon Needs to Know

“Patients with musculoskeletal 
complaints have either been 

ignored or advised investigations 
far beyond their means or comfort. 

Focusing attention only on spine 
and head restricted the evaluation 

in cases of trauma  … the 
extremities often got overlooked ... ” 

Shah AB, Bhatnagar N. Ultrasound imaging in musculoskeletal injuries-What the Orthopaedic surgeon 
needs to know. J Clin Orthop Trauma. 2019 Jul-Aug;10(4):659-665. doi: 10.1016/j.jcot.2019.05.010. Epub
2019 May 20. Erratum in: J Clin Orthop Trauma. 2020 Nov-Dec;11(6):1169-1171. PMID: 31316235; PMCID: 
PMC6611988. Source: https://pubmed.ncbi.nlm.nih.gov/31316235/

https://pubmed.ncbi.nlm.nih.gov/31316235/


“Recent exponential improvement in 
medical ultrasound technology has 

revolutionised the field of 
musculoskeletal imaging … MSK 

ultrasound has far reaching results 
allowing for detailed evaluation of 

soft tissues including nerves, 
ligaments and tendons.” 

Shah AB, Bhatnagar N. Ultrasound imaging in musculoskeletal injuries-What the Orthopaedic surgeon 
needs to know. J Clin Orthop Trauma. 2019 Jul-Aug;10(4):659-665. doi: 10.1016/j.jcot.2019.05.010. Epub
2019 May 20. Erratum in: J Clin Orthop Trauma. 2020 Nov-Dec;11(6):1169-1171. PMID: 31316235; PMCID: 
PMC6611988. Source: https://pubmed.ncbi.nlm.nih.gov/31316235/

Ultrasound Imaging in MSK Injuries-What 
the Orthopaedic Surgeon Needs to Know

https://pubmed.ncbi.nlm.nih.gov/31316235/
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Which of these challenges have 
you encountered in treating 
musculoskeletal concerns?
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Musculoskeletal ultrasound of rotator 
interval, common extensor tendon and 

patellar tendon.
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Rotator interval

(Sono)anatomy



Tamborrini et al. 2017



Tamborrini et al. 2017
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Demo
Rotator interval

clarius.com/classroom/rotator-interval

https://clarius.com/classroom/rotator-interval/


6 June 2018Copyright ©           - SONOSKILLS

Rotator interval

Sonopathology
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Thickening SGHL & CHL

SAX
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Thickening SGHL & CHL

SAX
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• Biceps instability
o “Chondral print sign”
o Intracapsular instability

Zappia et al. 2015

Tear coracohumeral ligament



Woertler et al. 2015
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Tear subscapularis
SAX



Sconfienza et al. 2018
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Adhesive capsulitis: potential MSKUS features

• LHB tendon sheath effusion
• Thickening coracohumeral ligament
• Rotator interval: hypoechoic and increased power Doppler
• Coracohumeral ligament near coracoid process
• Subcoracoidal fat triangle: increased microflow
• Posterior recess
• Axillary recess
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CHL enlargement
LAX



Assessment Frozen Shoulder

Passive / active ROM: external rotation and abduction (both sides):
I. Exclude Arthritis
II. Exclude Luxation
III. Exclude massive Rotator Cuff tear

Frozen Shoulder is mostly a clinical diagnosis.

Hanchard et al. 2011
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Common extensor tendon

(Sono)anatomy



Schuenke et al. 2009



Sukegawa et al. 2016
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Demo
Common extensor tendon

clarius.com/classroom/common-extensor-tendon/

https://clarius.com/classroom/common-extensor-tendon/
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Common extensor tendon

Sonopathology
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Causes of lateral elbow pain

• Common cause
o Extensor tendinosis or tearing (activity related)
oReferred pain:

 Spine
 Muscles



6 June 2018Copyright ©           - SONOSKILLS Kotnis et al. 2012

Causes of lateral elbow pain

• Less common cause
oHumeroradial joint: i.e. synovitis, osteoarthritis
o Lateral collateral ligament injury
oPosterior interosseous nerve entrapment
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Causes of lateral elbow pain

• Not to be missed
oOsteochondritis dissecans



Sconfienza et al. 2018
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Calcific tendinosis
LAX

SAX

LAX

SAX
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ECRL

CALCIFICATION

Calcification ECRL
LAX
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Small tendinosis
LAX
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Severe tendinosis
LAX
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NEOVASCULARIZATION

Neovascularization, tendinosis, partial tear
LAX
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Severe partial tear

LAX LAX
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COMPLETE TENDON TEAR

Full thickness tear

LAX
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Osteoarthritis / RA
LAX
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WWW.SONOSKILLS.COM 
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Infrapatellar

(Sono)anatomy
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Golman et al. 2020



6 June 2018Copyright ©           - SONOSKILLS Flores et al. 2018



6 June 2018Copyright ©           - SONOSKILLS

Demo
Patella tendon

clarius.com/classroom/patellar-tendon

https://clarius.com/classroom/patellar-tendon/
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Infrapatellar

Sonopathology



Sconfienza et al. 2018
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LAX

Proximal patellar tendinosis
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LAX

Distal patellar tendinosis



Golman et al. 2020

• Mostly found in posterior and posteromedial portion of the tendon
• Most sensitive predictor for partial tendon tear: tendon thickness (>8.8 mm)
• Athletes patellar tendon thickness >11.5 mm and/or >50% tear thickness were less likely to improve with

nonoperative treatment 
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SAX

LAX LAX

Partial tear, tendinosis
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Complete tear patellar tendon

LAX LAX
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LAX

Osgood Schlatter

LAX
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SUP. INFRAPAT. BURSA

Superficial infrapatellar bursitis

LAX
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SAXLAX

Deep infrapatellar bursitis



6 June 2018Copyright ©           - SONOSKILLS Clarius 2021

Effusion of the joint

LAX SAX
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Thank you



1. Narrow the differential by looking under the skin.
2. Make a confident diagnosis in real-time.
3. Target the treatment effectively on the first visit.
4. Capture and document progress during treatment. 
5. Motivate patient by sharing ultrasound imaging.

“An accurate on-the-spot diagnosis means we can prescribe the right 
treatment for rehabilitation immediately. Patients save time and money, 
and they are more satisfied with the results.” - Greg Fritz, PT, DPT, RMSK

5 Ways Ultrasound Can Help Your Practice





Live Demo 
Clarius L15 HD Linear
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Clarius HD



Poll

What additional 
information would 
you like?

www.clarius.com/msk
www.clarius.com/demo
www.clarius.com/classroom

http://www.clarius.com/msk
http://www.clarius.com/demo
http://www.clarius.com/classroom


Questions?

Marc Schmitz Dr. Oron Frenkel



Thank you!


	Slide Number 1
	Your Host
	Ultrasound Imaging of Orthopedic Injuries
	Ultrasound Imaging of Orthopedic Injuries
	Standards for Musculoskeletal Ultrasound
	Ultrasound Imaging in MSK Injuries-What the Orthopaedic Surgeon Needs to Know
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Musculoskeletal ultrasound of rotator interval, common extensor tendon and patellar tendon.
	Marc Schmitz
	Rotator interval
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Demo
	Rotator interval
	Slide Number 18
	Slide Number 19
	Tear coracohumeral ligament
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Adhesive capsulitis: potential MSKUS features
	Slide Number 26
	Assessment Frozen Shoulder
	Common extensor tendon
	Slide Number 29
	Slide Number 30
	Demo
	Common extensor tendon
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Infrapatellar
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Demo
	Infrapatellar
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Thank you
	Slide Number 63
	Slide Number 64
	Live Demo �Clarius L15 HD Linear
	Slide Number 66
	Slide Number 67
	Questions?
	Slide Number 69

