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Objectives

• Identify types of fractures

• Identify common extremity fractures

• Identify common abdominal abnormalities

• Briefly go over C-spine visualization

• Identify and distinguish differential diagnoses via chest x-ray

• No disclosures



Why X-ray?

• A radiograph is a 2-dimensional interpretation of a 3-dimensional 
object or shape.

• A radiograph can help the examiner visualize the inside of the body 
non-invasively.

• Easy, cheaper than many tests.

• Can help with diagnostic reasoning.



Penetration Grades



Fractures: Anatomy Review

• 4 anatomical classes of bone:
• Long
• Short
• Flat
• Irregular 



Many Ways to Describe Fractures
• Irregular Bone Fractures

• Multi-directional (usually coronal 
and axial planes)

• Comminuted

• Can be any bone type

• 2 separate injuries or more

• E.g. Shattered

• Butterfly

• Segmental

⚫ Long Bone Fractures:

− Transverse or Oblique

− Spiral, Sagittal

− Open/Closed

− Greenstick, Avulsion

− Fissure

⚫ Displacement

⚫ Shortening

⚫ Angulation

⚫ Rotation

⚫ Distraction

⚫ Impaction

⚫ Displacement combination



Sesamoids: Important to know

⚫ A sesamoid bone is a small bone that is actually inside a tendon 
where it passes over a joint. These bones act as pulleys for the 
tendons and help flex or curl your big toe.

⚫ Commonly in the ball of the foot.

− https://www.summitmedicalgroup.com/library/adult_health/sma_sesamoid_injury/

⚫ The patella and the pisiform bone of the carpals are the only 
sesamoid bones that are counted as part of the 206 bones of the 
body

− https://www.innerbody.com/image/skelfov.html

https://www.summitmedicalgroup.com/library/adult_health/sma_sesamoid_injury/


Sesamoid Examples: Feet





Sesamoid Examples:
Hands





Abdominal X-Ray

• Benefits

• Downsides

• What are some common findings?
• Air

• Constipation

• Calcifications: kidney stones or gallstones

• Obstruction



What Helps Enhance
the Image

Lying
Sitting
Position
Contrast



Abd X-Ray 
Examples

















Another reason you may get an x-ray: neck pain



The Dreaded Chest X-Ray



Have a Systemic Approach

A - airway.
B - bone.
C - cardiac.
D - diaphragm.
E&F - equal (lung) fields.
G - gastric bubble.
H - hilum and mediastinum.

⚫ Don’t forget Appropriate/Quality







What is the hilum?

⚫ “The hilum is the most difficult part to interpret in a chest X-ray 
(CXR). Anatomically hila are composed of pulmonary arteries and 
veins, major bronchi, and lymph nodes. ... Whereas, the inferior 
pulmonary veins enter the left atrium inferior to the hilum and make 
no contribution to hilar density.”

⚫ http://www.jacpjournal.org/article.asp?issn=2320-
8775;year=2013;volume=1;issue=2;spage=32;epage=37;aulast=Sarkar







What is the  mediastinum?

The mediastinum consists of potential spaces.

The mediastinum itself contains the heart and great vessels (middle mediastinum) 
and potential spaces in front of the heart (anterior mediastinum), behind the 
heart (posterior mediastinum) and above the heart (superior mediastinum).

These potential spaces are not defined on a normal chest X-ray, but an 
awareness of their position can help in describing the location of disease 
processes. There are several structures in the superior mediastinum that should 
always be checked. These include the aortic knuckle, the aorto-pulmonary 
window, and the right para-tracheal stripe.



Normal aortic knuckle
The aortic knuckle (red 
line) represents the 
left lateral edge of the 
aorta as it arches 
backwards over the 
left main bronchus, 
and pulmonary 
vessels. The contour of 
the descending 
thoracic aorta (yellow 
line) can be seen in 
continuation from the 
aortic knuckle.
Displacement or loss 
of definition of these 
lines can indicate 
disease, such as. 
aneurysm or adjacent 
lung consolidation.



The aorto-pulmonary 
window lies between 
the arch of the aorta 
and the pulmonary 
arteries. This is a 
potential space in the 
mediastinum where 
abnormal enlargement 
of lymph nodes can be 
seen on a chest X-ray.
The curved arrow 
points towards the 
aorto-pulmonary 
window between the 
Aortic Knuckle (AK) and 
the Left Pulmonary 
Artery (LPA).



From the level of the 
clavicles to the azygos 
vein the right edge of the 
trachea is seen as a thin 
white stripe. This 
appearance is created by 
air of low density (blacker) 
lying either side of the 
comparatively dense 
(whiter) tracheal wall. If 
this stripe is thickened 
(normally less than 3mm) 
this may represent 
pathology such as a 
paratracheal mass or 
enlarged lymph node.



How Do I Learn X-Ray?



View / Perspective 
is IMPORTANT







Lateral Chest





Other Tips:

What is the difference between all of these?
Atelectasis
Effusion
Mass
Pulmonary Edema
Consolidation



Atelectasis

Atelectasis is collapse or incomplete 
expansion of the lung or part of the 
lung. This is one of the most common 
findings on a chest x-ray. It is most 
often caused by an endobronchial 
lesion, such as mucus plug or tumor. 
... Atelectasis is almost always 
associated with a linear increased 
density on chest x-ray.
(Virginia meded)



Effusion

Chest X-rays can detect 
pleural effusions, which often 
appear as white areas at 
the lung base. A pleural effusion is a 
buildup of fluid in the pleural space, 
an area between the layers of tissue 
that line the lungs and 
the chest wall. It may also be 
referred to as effusion or 
pulmonary effusion.
Medicine.net



Edema

Can be cardiac or non-cardiac 
where fluid leaks out of the 
pulmonary vasculature and into 
the lung space. 

Typically for CHF see:

- Kerley B lines

- Air bronchograms

- “Batwing” patterns

- Cardiomegaly

(but not always!)



Fulminant CHF Lobar Atelectasis



“Bat Wing” CHF Pattern



Good Resources for Practice:

• Radiology Master Class

• www.radiologymasterclass.co.uk

• Chest X-ray Atlas

• Radiopaedia.org

• YouTube: propofology, Strong Medicine



Case Studies



Resources

⚫ https://www.innerbody.com/image/skelfov.html

⚫ http://www.wikiradiography.net/page/Gallstones

⚫ https://www.pedrad.org/portals/5/events/2013/markowitz-abdradiograph.pdf

⚫ https://www.criticalcarepractitioner.co.uk/core-radiology/chest-x-ray/

⚫ https://brooksidepress.org/Products/Military_OBGYN/Ultrasound/X-ray/Chest/ChestXray.htm

⚫ https://undergradimaging.pressbooks.com/chapter/normal-labelled-chest-x-ray/

⚫ https://www.slideshare.net/bchnepal/reading-chest-x-ray

⚫ https://www.radiologymasterclass.co.uk/tutorials/chest/chest_home_anatomy/chest_anatomy_page2#top_1st_img

⚫ https://reference.medscape.com/slideshow/chest-radiographs-30765

⚫ https://centenoschultz.com/losing-normal-neck-curve
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https://reference.medscape.com/slideshow/chest-radiographs-30765

