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Introduction
• What is ultrasound?

• Use of high frequency sound waves (3-17 M Hz) to image soft tissues and bony structures in the body for the purposes of diagnosing pathology or guiding 
interventional procedures

• Interventional US usage
• Injections,
• tenotomy
• aspiration / lavage
• Biopsy

• Diagnostic US usage
• Tendon (tendinopathy, tears)
• Muscle (Strains / contusions)
• Nerve (entrapment)
• Ligament (sprains)
• Joint (effusions)
• Dynamic testing



Benefits
• Ability to image in real-time

• Dynamic Testing
• Interactive and allows patient feedback
• Not very affected by metal artifacts
• Safe with pacemaker

• No radiation
• Opposite limb can serve as a control for comparison
• High resolution
• Real-time guidance for procedures

• Portable
• Relatively inexpensive



Limitations

• Limited field of view
• Limited penetration

• Obese patients

• Inability to penetrate bone
• Operator dependent

• Anatomical knowledge, scanning skills, interpretation
• Equipment 

• Cost and quality variable



MSK US vs MRI

• MSK US can provide results that are comparable or at times superior 
to those of MRI for MSK symptoms
• MRI generally favored over MSK US in USA
• Underused in the USA despite diagnostic accuracy and cost 

advantages



Home Base Anterior Elbow



“In light of these results, we suggest that an 
appropriately ordered MSK US can serve as a definitive 
advanced imaging modality, limiting the need for 
additional MRI.”



• 3,621 MRI for MSK symptoms reviewed
• 45.4% of primary diagnoses could have been made with MSK US
• Extrapolated savings of $6.9 billion from 2006-2020
• Appropriate use of MSK US in place of MRI does not compromise 

diagnostic accuracy and can lead to huge cost savings



Why is MSK US Not More Widely Used?

• Operator dependent
• Larger learning curve
• MRI is better “shotgun” approach with non specific symptoms
• Prescribing physicians habits and unfamiliarity with MSK US
• US brings in less revenue than MRI
• reimbursements 
• physician time to scan and interpret





From Jacobson 2005

• MSK US is the test of choice for:
• Soft Tissue Foreign Bodies
• Peripheral Nerves/Nerve Entrapments
• Dynamic Imaging: Tendon or Nerve Subluxation/Dislocation, Muscle Hernia, 

Partial vs Full Thickness Tendon or Ligament Tear (eg Achilles)
• Evaluation of Soft Tissues Adjacent to Hardware
• Transection Neuromas
• Peripheral Nerve Sheath Tumors



Absolute Advantages

• Resolution
• Ability to quickly image over an entire extremity (nerve tracking)
• Image around hardware without artifact
• Dynamic imaging















Median Nerve At Wrist

• Median Nerve at Lunate
• Probe place SA over distal 

wrist crease
• MN enters carpal tunnel with 

9 tendons, FPL, FDS and FDP
• Palmaris Longus if present is 

superficial to MN and FCR lies 
outside of CT just radial to 
MN





Peroneus Brevis Tear with Snapping tendon



Distal Fibula Hardware



From Jacobson 2005
• US and MRI both viable alternatives:
• Tendon Abnormality
• Ligament Abnormality
• Soft Tissue Fluid Collection
• Probable Benign Cyst: Baker’s Cyst, Wrist Ganglion Cyst (US preferred)

• *Make these decisions based on individual circumstances:
• Availability of US or MRI, availability of trained sonographer
• Cost
• Patient goals



Advantages to MRI

• Can globally assess a joint 
• Seeing tendon, ligament, cartilage, bone
• Better if suspecting more than a specific focal problem
• Intra-articular pathology
• Deep structures
• Infection (osteomyelitis)
• Concern for malignant mass







• MRI Favored:
• Intra-articular structures
• Articular cartilage
• Bone beyond the cortex



Why is it difficult to compare accuracy of MSK US vs MRI?

• Individual experience/training
• Variable equipment
• Variable gold standard
• Variable scanning protocols









Conclusions
• Reviewed applications for MSK US vs MRI
• US great asset to have at bedside
• Benefits vs limitations for use of US
• Surgeons often prefer MRI
• Can’t review US images
• Have to build skills, trust and relationships
• When compared to MRI, MSK US has similar accuracies for many 

applications with proper training, adequate experience, and good 
equipment



Questions???

Email: robert.bowers@emory.edu

Instagram: @the_dr_robo

Twitter: @TheDrRoBo

http://emory.edu

