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Introduction

Available modalities
What can I order?

An imaging strategy
What should I order?

Clinical scenarios

[Nothing]

Radiographs

(X-rays)

Bone scan

Ultrasound

CT

MRI



Imaging Modalities



Radiographs (Plain films)

Uses

Advantages

Limitations



Radiographs (Plain films)

Uses

Advantages

Limitations

Bone & joint disease

Trauma

Infections

Tumors

Arthritis



Radiographs (Plain films)

Uses

Advantages

Limitations

Inexpensive

Widely available

Portable



Radiographs (Plain films)

Uses

Advantages

Limitations

Radiation

Early disease

Soft tissues



Generalized Principals

1. Xrays are the 1st stepin any joint evaluation

ï Most efficient means of seeing bone/joint 
abnormality



Case

Å32 yof

Å3-4 wks of non-traumatic distal left thigh pain.

ïHx of prior humerus osteomyelitis 2 years ago

ïElevated WBC, ESR, CRP

ÅR/O Osteomyelitis





T1 T2FS

T1 +C





Generalized Principals

1. Xrays are the 1st stepin any joint evaluation

ï Most efficient means of seeing bone/joint abnormality

2. At LEAST 2 views of each joint

ï Study type should be tailored to the clinical question

ï When in doubt:
Å Order weight-bearing radiographs



Case

Å26 yom

ÅHand pain after a fight







Case

Å17 yom

ÅHigh school football stud

ÅSigned letter of Intent to D-1 school

ÅάtƻǇέ ǿƛǘƘ ǊƛƎƘǘ ƳƛŘŦƻƻǘ Ǉŀƛƴ ŀŦǘŜǊ ŀ ƎŀƳŜ





Non weight-bearing Weight-bearing



Companion





Generalized Principals

1. Xrays are the 1st stepin any joint evaluation
ï Most efficient means of seeing bone/joint abnormality

2. At LEAST 2 views of each joint
ï Study type should be tailored to the clinical question

ï When in doubt:

Å Order weight-bearing radiographs

Å Order the most views

ï ? Cost to patient

3. If still in doubt: 
ï Consult your friendly radiologist





Evaluating the X-ray

ÅEvaluation

ïEstablish a consistent pattern of viewing & 
assessing 

ïABCs

ÅAlignment

ÅBones

ÅCartilage spaces

ÅSoft tissues



ABCs: Alignment

ÅGeneral skeletal 
architecture
ïSize and # of bones

ÅGeneral contour of bone
ïSmooth & continuous 

cortical lines

ÅAlignment of adjacent 
bones
ïJoint articulations



Case



Radiographs: Arthritis



ABCs: Bones

Å Bone Density

Å Texture abnormalities

ï Trabeculae

Å Local bone changes

ï Sclerosis, osteophytes

Fracture

Å Cortical and medullary disruption

Osteoarthritis

Å Asymmetric joint space narrowing

Å Osteophytes



Case



Radiographs: Tumor



ABCs: Cartilage Space

ÅJoint space height

ÅSubchondral bone

ïSmooth surface, 

sclerosis, cysts



ABCs: Soft Tissue

ÅMuscles

ÅFat pads/fat lines

ÅSwelling

ÅPeriosteum
ïPeriostitis (fx healing, 

tumor, infxn)

ÅMiscellaneous findings



Case







Radiographs: Lipohemarthrosis



Case



Radiographs (Plain films)

Use

Workhorse of Bone 
and Joint radiology

Low cost / radiation

Available

ABCs

Limits

Soft tissues



Scintigraphy (Bone scan)

Uses

Advantages

Limitations



Scintigraphy (Bone scan)

Uses

Advantages

Limitations

Cancer screening

metastases

Occult bone disease

fractures

infections



Scintigraphy (Bone scan)

Uses

Advantages

Limitations

Very sensitive

Low radiation dose

Screen entire 
skeleton



Scintigraphy (Bone scan)

Uses

Advantages

Limitations

Non-specific

need 2nd test

Low resolution

Soft tissues



Case



Case



Case



Scintigraphy: Metastasis



Scintigraphy: Metastasis



Case ςTriple phase bone scan

Dx? 
Aseptic loosening vs infection

Now what?



No abnormal WBC accumulation, 

Now what?
Arthrocentesis



Sonography (Ultrasound)

Uses

Advantages

Limitations



Sonography (Ultrasound)

Uses

Advantages

Limitations

Soft tissue processes

masses

tendon disease

fluid collections

Procedure guidance



Case



Sonography: Rotator Cuff Tear 



Sonography: Rotator Cuff Tear 



Case



{ƻƴƻƎǊŀǇƘȅΥ YƴŜŜ ōŀƪŜǊΩǎ Ŏȅǎǘ



{ƻƴƻƎǊŀǇƘȅΥ YƴŜŜ ōŀƪŜǊΩǎ Ŏȅǎǘ



Sonography (Ultrasound)

Uses

Advantages

Limitations

No radiation

Multiplanar

Dynamic



Case

19 yof

Dropped picture frame on the top of 
her foot

Cannot extend great toe






