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INTRO TO
MUSCULOSKELETAL
RADIOLOGY
All of Orthopedic Radiology you need to know in 90 min...well, at least a start!
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Background
• Master's Ex Phys and Sport Performance
• Medical School Univ of New Mexico
• 5 yr Radiology Residency Univ of New 

Mexico
• 1 yr MSK fellowship Stanford Univ
• 6 yr Faculty UT Austin/ARA - MSK
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As I tell the rotating students...
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Disclosure:
I have no relevant relationships with ineligible companies to disclose within the past 24 months. 
(Note: Ineligible companies are defined as those whose primary business is producing, marketing, 
selling, re-selling, or distributing healthcare products used by or on patients.)
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IMPORTANT
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Outline
• Imaging Modalities
• Classic Bone/Joint Pathologies
• Arthroplasty/ORIF
• Muscle/Tendon Injury
• Tumor
• Spine
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Imaging Modalities
• Plain Film/Radiographs

• CT

• MRI

• Ultrasound

• Nucs
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Plain Film –
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Plain Film –
• "2 views is no view"

• Alignment – can use weight bearing or 
symmetry

• Soft tissues are your friend!

• Improve with the “Retrospectoscope"
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Plain Film
• Alignment
• Bones / Mineralization
• "Cartilage" (joints)
• Densities / Foreign Bodies
• Extras – Soft Tissues
• Fractures
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Alignment
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Alignment
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Alignment
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Alignment
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Alignment
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Bones
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Bones
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Bones
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Bones

22



Bones

*Satisfaction
Of

Search
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• Densities / Foreign Bodies
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• Densities / Foreign Bodies
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• Densities / Foreign Bodies
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• Densities / Foreign Bodies
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Extras – Soft Tissues
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Fractures

29



30



Fractures

31



Fractures

Dorsal ST swelling

*Symmetry
*Weight-bearing
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Fractures
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Fractures
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Imaging Modalities
• Plain Film/Radiographs

• CT

• MRI

• Ultrasound

• Nucs
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CT
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CT
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CT
• Alignment
• Bones
• Cartilage (joints)
• Densities (FB's and Mineralization)
• Extras
• Soft Tissues
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CT
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Imaging Modalities
• Plain Film/Radiographs

• CT

• MRI

• Ultrasound

• Nucs
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MRI
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MRI
• Great for soft tissues
• Internal derangement
• Great in synergy with PFs (punctate 

avulsions)
• Expensive and time intensive
• Implants
• Infection/Inflammation/Tumor
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MRI
• T1/T2/STIR/PD – say what?!

• “Fluid Sensitive”

• Marrow – Muscle Rule

• Edema is your friend

• Contrast
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MRI
T1

Fat Bright

Fluid Dark

T2

Fat Bright

Fluid Bright 

PD 

Fat Bright

Fluid Bright 

STIR

Fat Dark

Fluid Bright 

T2 FS

Fat Dark

Fluid Bright 

PD FS

Fat Dark

Fluid Bright 
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MRI
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Imaging Modalities
• Plain Film/Radiographs

• CT

• MRI

• Ultrasound

• Nucs
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Ultrasound
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Ultrasound
• Real Time
• User dependent
• Procedures
• Dynamic Imaging
• Cheap
• Ubiquitous
• Bones/Air
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Imaging Modalities
• Plain Film/Radiographs

• CT
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• Ultrasound

• Nucs
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Nucs

• Specialty

• Contraindication to MRI (hardware 
loosening or infection)

• Tumor (PET)
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Classic Bone/Joint Pathologies
• Trauma

• Infection

• Arthritis

• Repetitive Stress
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Trauma
• Joint effusion
• Dislocation/Alignment
• Fracture
• Displacement
• Angulation
• Articular extension
• Additional Fracture
• Pathologic/insufficiency
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Arthritis
• Productive vs Erosive change

• Distribution

• Soft tissues
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Infection
• Soft Tissue wound
• Gas
• Erosion/Periosteal Rxn
• Septic Arthritis
• Abscess/Sinus Tract
• Tenosynovitis
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Infection
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Infection

Ax T1 Ax T2 FS Ax T1 FS Pre Ax T1 FS Post

Sag T1 Sag T2 FS
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Repetitive Stress
• Stress Reaction
• Stress Fracture
• Apophysitis
• Tendinitis/Tenosynovitis
• Epicondylitis
• Bursitis
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Outline
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Arthroplasty/ORIF
• Alignment
• Hardware fracture
• Loosening
• Infection/Soft tissue
• Periprosthetic Fluid 

collection/AVAL/osteolysis
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Outline
• Imaging Modalities
• Classic Bone/Joint Pathologies
• Arthroplasty/ORIF
• Muscle/Tendon Injury
• Tumor
• Spine
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Muscle/Tendon Injury
• Background Tendon/Muscle
• Location
• Size
• Severity
• Chronicity
• British Athletics Muscle Injury Classification
• Intervention
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Muscle/Tendon Injury
• Background Tendon/Muscle
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Muscle/Tendon Injury
• Location
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Muscle/Tendon Injury
Size Severity

<25% 25-75% >75%
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Muscle/Tendon Injury - Chronicity

Normal Atrophy

Add Acute Cuff strain supra
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Muscle/Tendon Injury
British 

Athletics 

Muscle

Injury

Classification
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Outline
• Imaging Modalities
• Classic Bone/Joint Pathologies
• Arthroplasty/ORIF
• Muscle/Tendon Injury
• Tumor
• Spine
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Outline
• Imaging Modalities
• Classic Bone/Joint Pathologies
• Arthroplasty/ORIF
• Muscle/Tendon Injury
• Tumor
• Spine
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Spine
• Counting
• Alignment
• Discs
• Vertebral Bodies
• Facets/Neural Foramina
• Extras
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Spine
• Counting

• Transitional Anatomy
– Goal L5-S1

• Bertolotti's Disease
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Spine
• Counting
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Spine
• Counting
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Spine
• Spondylolysis

• Spondylolisthesis
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Spine
• Discs

– Bulge

– Protrusion

– Extrusion

– Sequestration

https://radiologyassistant.nl/neuroradiology/spine/lumbar-disc-nomenclature-2-0
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Spine
Bulge
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Spine
Protrusion
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Spine
• Fractures

– Compression

– Burst

– Flexion-Distraction

– Rotation
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Spine
Compression
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Spine
Burst Fracture
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Spine 
Flexion-Distraction fracture
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Spine
• Facets/Neural Foramina
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Questions?  Comments? Answers?
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References:
• https://radiologyassistant.nl/musculoskeletal/muscle/hamstring-injury

• https://www.ajronline.org/doi/pdfplus/10.2214/AJR.16.17471?src=recsys

• https://www.grepmed.com/images/5811/spinal-foraminal-radiology-central-
grading
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