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OBJECTIVES

1. Recognize common radiographic findings associated with 
orthopedic injuries of  the extremities.

2. Define terms used to describe the type and pattern of  a 

fractures including transverse, oblique, spiral, greenstick, 

bowing, torus, etc.

3. Describe a fracture in terms of  site, location, configuration, 
articular involvement and potential for physeal extension .

4. Determine amount of  fracture displacement including 

translation and angulation.

5. Identify and describe worrisome features of  bone tumors or 

lesions to help differentiate potential causes.



MUSCULOSKELETAL IMAGING

Choice of  Imaging:

• Clinical presentation: history, MOI, location of  pain

• DDX

• Availability of  imaging modalities

Guidelines for Imaging:

ACR Appropriateness Criteria 

• Plain radiographs is the initial imaging of choice for most MSK conditions

https://www.acr.org/Clinical-Resources/ACR-Appropriateness-Criteria


PATIENT INFORMATION

X-ray Viewing

• Who

• Correct patient

• What

• Correct location

• Correct views

• Orientation

• Quality of  film

Case courtesy of A.Prof Frank Gaillard, Radiopaedia.org, rID: 7482

ONE VIEW IS NO VIEW



PRINCIPLE VIEWS

• Posterior/Anterior (PA) or Anterior/Posterior (AP)

• Lateral

•Obliques

• Supplemental views may be needed: specific to site

5

X-ray Viewing



Case courtesy of  Dr Naim Qaqish, Radiopaedia.org, rID: 73814

SUPPLEMENTAL VIEW



FRACTURE 
DESCRIPTION

Clinical Presentation is Key:
• Always evaluate the joint above, joint below, and contralateral side.
• Let exam findings and MOI guide your imaging.
• If  open fracture, start with this description!



Location
Type
Pattern
Position
Possible complications: open fractures, physeal

involvement, pathologic
Anything else: additional injuries, artifacts, occult 

fractures

Fracture Description



LOCATION

Which bone?   Where in the 

bone?  Joint involvement?

9Illustrations by Sandra Ehrler. Reproduced 
with Permission.



ARTICULAR 
EXTENSION
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Case courtesy of  Dr Aditya Shetty, 

Radiopaedia.org, rID: 28755



Case courtesy of eduardo bravo, Radiopaedia.org, rID: 55586 11



TYPE SEVERITY AND PATTERN
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Complete: transverse, oblique, spiral

Incomplete: greenstick, torus, bowing

Unique pattern considerations: compression, impaction, avulsion, stress



FRACTURE 
PATTERNS

INCOMPLETE:
bowing
greenstick 
torus 

Common Pediatric Fracture Types

Illustrations by Sandra Ehrler. Reproduced with Permission.
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PERIOSTEUM
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• Promotes callus formation
• Remodeling ability

Metabolically 
more active

• Less likelihood of  
displacement

• Unique fracture presentations
• Buckle/torus
• Greenstick
• Plastic deformation/bowing

Thicker and 
more durable



Case courtesy of Dr Hani Salam, Radiopaedia.org, rID: 9611



Case courtesy of Dr Hani Salam, Radiopaedia.org, rID: 13297



Case courtesy of Dr Jeremy Jones, Radiopaedia.org, rID: 44173



FRACTURE 
PATTERNS

COMPLETE:

transverse

oblique

spiral

18Illustrations by Sandra Ehrler. Reproduced with Permission.



Case courtesy of Dr Jeremy Jones, Radiopaedia.org, rID: 6387



Case courtesy of Dr Piotr Go�ofit, Radiopaedia.org, rID: 48267



Case courtesy of Dr Andrew Dixon, Radiopaedia.org, rID: 25704



TYPE SEVERITY IN COMPLETE FRACTURES:
NUMBER OF FRAGMENTS

Simple
• Two fragments

Comminuted
• More that two fragments
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Case courtesy of Dr Bruno Di Muzio, Radiopaedia.org, rID: 44044
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UNIQUE PATTERN 
CONSIDERATIONS:

compression

impaction

avulsion

fissure 

stress



Case courtesy of Dr Ahmed Abd Rabou, Radiopaedia.org, rID: 35629 25



Case courtesy of A.Prof Frank Gaillard, Radiopaedia.org, rID: 18065
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Case courtesy of Dr Omar Giyab, Radiopaedia.org, rID: 23593
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APOPHYSEAL INJURIES

Bony prominences arising from separate ossification centres
• Fibrocartilage

• Fusion over time

• Site of  tendon or ligament attachment

• Prone to overuse injuries
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*Description of  position is 
based on distal fragment placement.

POSITION

Non-Displaced vs Displaced?

Translation, Angulation, or Rotation?

29
Illustrations by Sandra Ehrler. 
Reproduced with Permission.

Translation (Apposition): Described by % of  Width or Measurement
Angulation: Measured in Degrees
Length: Shortening, Distraction, or Impaction



30Case courtesy of Dr Piotr Go�ofit, Radiopaedia.org, rID: 48267



Case courtesy of Dr Hani Salam, Radiopaedia.org, rID: 10390 31



Case courtesy of Dr Pir Abdul Ahad Aziz, Radiopaedia.org, rID: 47908
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Case courtesy of Dr Jan Frank Gerstenmaier, Radiopaedia.org, rID: 25199
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POSSIBLE 
COMPLICATIONS

Open Fracture, 

Physeal Involvement, 

Pathologic
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CLOSED VS OPEN (COMPOUND)

If  open: lead with this finding!

Laboratoires Servier, CC BY-SA 3.0 via Wikimedia Commons

https://creativecommons.org/licenses/by-sa/3.0
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SALTER-HARRIS 
CLASSIFICATION

I
Separate
II
Above
III
Lower
IV
Through
V
Reduced

Most common

Illustrations by Sandra Ehrler. Reproduced with Permission.



Case courtesy of Dr Bruno Di Muzio, Radiopaedia.org, rID: 38791

SH TYPE II



SH TYPE I
38Case courtesy of  Dr Mauricio Macagnan, Radiopaedia.org, rID: 47880

Case #8



Case courtesy of Assoc Prof Craig Hacking, Radiopaedia.org, rID: 68652

SH TYPE IV



BONE TUMORS AND LESIONS CAUSING PATHOLOGIC FRACTURES

40Images courtesy of Henk Jan van der Woude and Robin Smithuis via Radiology Assistant



Images courtesy of Henk Jan van der Woude and Robin Smithuis via Radiology Assistant



BONE TUMORS AND 
LESIONS

Concerning Features:

• Indistinct margins

•Abnormal periosteal reaction

• Soft tissue mass/invasion

•Rapid growth

Images courtesy of Henk Jan van der Woude and Robin Smithuis via Radiology Assistant



INDISTINCT MARGINS
Case courtesy of  Assoc Prof  Frank Gaillard, Radiopaedia.org, rID: 7527



OSTEOSARCOMA 
Case courtesy of  Assoc Prof  Frank Gaillard, Radiopaedia.org, rID: 7527



Well-Defined, Narrow Zone of Transition Ill-Defined, Wide Zone of Transition
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BORDER

Case courtesy of  Dr Hani Salam, Radiopaedia.org, rID: 7874

Case courtesy of  A.Prof Frank Gaillard, Radiopaedia.org, rID: 7473



SOFT TISSUE 
INVOLVEMENT

46Case courtesy of Dr Hani Salam, Radiopaedia.org, rID: 8024



PERIOSTEAL REACTION

Case courtesy of  Dr Hani Makky Al Salam, Radiopaedia.org, rID: 20902



Images courtesy of Henk Jan van der Woude and Robin Smithuis via Radiology Assistant



ANYTHING 
ELSE

Additional Injuries

Artifact

Occult Fracture



ADDITIONAL INJURIES

Case courtesy of Assoc Prof Frank Gaillard, Radiopaedia.org, rID: 8012



ARTIFACT

Case courtesy of  Dr Aditya Shetty, Radiopaedia.org, rID: 27308



OCCULT FRACTURE



Case courtesy of  Dr Sebastian Tschauner, Radiopaedia.org, rID: 49123



PRACTICE!
Location and Site:

Type:

Pattern:

Position:

Complications:

Complete Description:



IMAGE #1

Location and Site:

Type:

Pattern:

Position:

Complications:

Complete Description:
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Case courtesy of Dr Jeremy Jones, Radiopaedia.org, rID: 6387



IMAGE #2

Location and Site:

Type:

Pattern:

Position:

Complications:

Complete Description:
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Case courtesy of Dr Ahmed Abdrabou, Radiopaedia.org, rID: 2889725704



IMAGE #3

Location and Site:

Type:

Pattern:

Position:

Complications:

Complete Description:
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Case courtesy of Dr Henry Knipe, Radiopaedia.org, rID: 46658



IMAGE #4

Location and Site:

Type:

Pattern:

Position:

Complications:

Complete Description:
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Case courtesy of Dr Alexandra Stanislavsky, Radiopaedia.org, rID: 10961



IMAGE #5
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Case courtesy of Dr Sajoscha Sorrentino, Radiopaedia.org, rID: 16164

Location and Site:

Type:

Pattern:

Position:

Complications:

Complete Description:



 

IMAGE #6
60Case courtesy of Dr Tom O'Graphy, Radiopaedia.org, rID: 41772

Location and Site:

Type:

Pattern:

Position:

Complications:

Complete Description:



IMAGE #7
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Case courtesy of Dr Yair Glick, Radiopaedia.org, rID: 61659

Location and Site:

Type:

Pattern:

Position:

Complications:

Complete Description:



IMAGE #8
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Case courtesy of Dr Stefan Lazic, Radiopaedia.org, rID: 51225

Location and Site:

Type:

Pattern:

Position:

Complications:

Complete Description:



IMAGE #9
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Case courtesy of Dr Benoudina Samir, Radiopaedia.org, rID: 22063

Location and Site:

Type:

Pattern:

Position:

Complications:

Complete Description:



IMAGE #10
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Case courtesy of Dr Vincent Tatco, Radiopaedia.org, rID: 57095

Location and Site:

Type:

Pattern:

Position:

Complications:

Complete Description:



SUMMARY

Be systematic

Verify your patient

Obtain quality films
• Multiple correct views

• Joint visualization

Systematically identity fractures
• Compare to unaffected side if  needed

Describe fractures accurately
• Location

• Type/Severity
• Pattern

• Position
• Complications

6
5

*Correlate Findings with 
Clinical Exam
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IMAGES AND 
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• Radiopaedia. http://radiopaedia.org/. 
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artwork for May 2019 JAAPA article.  Illustrations 

were reproduced for this presentation with permission 

from JAAPA and illustrator.
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• Smithuis R. Radiological Society of  the Netherlands.  
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http://radiopaedia.org/
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http://www.radiologyassistant.nl/
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