The ABC’s of Reading a CXR




1. Know the ABCDEF’s of reading a
Chest X-ray (CXR).

2. Understand the value of knowing how to
assess an airway on a CXR

3. Evaluate Cardiac anatomy and the
warning signs a CXR can reveal

4. Interpret various CXR'’s with skill.
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Presenter
Presentation Notes
AP views are less useful and should be reserved to only those who cannot stand. The PA view gives you a much more accurate view of heart size


Oblique View

. The side of
Interest is the
sider furthest from
the “cassette”.

. Used to localize a
lesion or eliminate
superimposed
structures.




YE s 1. Look for letter

markers

2. ldentify the
position of the x-ray

3. Align it correctly




1. Is it on full
iInspiration?

2. 10 ribs
3. EXposure
4. Rotation
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. Trachea and bronchi

. Hilar structures

. Lung zones

. Pleura

. Lung lobes and fissures
. Costophrenic angles

. Diaphragm

. Heart

Mediastinum

10. Soft tissues
11. Bones



Structures to be Identified

Apex of Lung
15t Rib

Clavicle
Trachea

Tracheal Bifurcation

Aartic Arch
Superior Vena Cava

Descending Aorta
Pulmonary Trunk

Pulmonary Markings

Thoracic Vertebrae

Right Atrium Border Left Atrium Border

Heart
Left Ventricle Border

Left Cardiophrenic
Angle

Left Hemidiaphragm

Left Costophrenic
Angle
™ (Gas in Stomach

Right Cardiophrenic
Angle

Inferior Viena Cava

Right Hemidiaphragm

Right Costophrenic
Angle




Quick ABCDEF

Anatomical structures to
check

1. Trachea and bronchi

2. Hilar structures

3. Lung zones

4. Pleura

5. Lung lobes and fissures
6. Costophrenic angles

Airway
Bones/Breathing
Cardiac

Diaphragm
Exposure/Effusion
Fields/Fissures/Fractures






Airway ALL Day!
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Correct ETT placement

Ideal tube
position: T3-T4

Spinous processes

Carina: T6

Neutral position: neck is neither
flexed nor extended. with mandible
at the level of C5 or C6







The trachea should be
central or slightly to the
right.

- The trachea branches at

the carina, into the left
and right main bronchi.

Is the trachea deviated —
Incorrect position or
pathology?

- The large airways are

visible on most CXRs.


Presenter
Presentation Notes
Start your assessment of every chest X-ray by looking at the airways.


CORRECT POSITION?




Airway - Carina & Bronchi

s -
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A|rway Hila

- The hila consists of
the major bronchi and
the pulmonary veins
and arteries.

- Not symmetrical

- Commonly the left
hilum is higher than
the right.

- Should be of similar
size and density.



Presenter
Presentation Notes
(Lung roots)
If either hilum is bigger and more dense, this is a good indication that there is an abnormality.


Axillary

frld




v Are there
10 visible
ribs?

v Clavicles
v Scapula
v Fractures?


Presenter
Presentation Notes
Look at the 4th – 6th ribs – notice they do not meet all the way through


*Lung zones are
described by
dividing them into
upper, middle and
lower zones.
Compare left with
right

Compare any
abnormality with the
rest of the lung on
the same side




Cardiac/Circulation

Anatomy — Cardiac Silhouette and Mediastinum

Aortic arch

Ascending aorta _
Aortopulmonary window

Right pulmonary artery Left pulmonary artery

Left atrium
Right atrium

Left ventricle

Descending aorta




The heart size is
assessed by the
cardiothoracic ratio (CTR)

A CTR of >50% is
abnormal - PA view only

The left hemi-diaphragm
IS visible behind the heart.

The spine can be seen
through the heart,
Indicating adequate X-ray
penetration.



(B) = —Is
measured by drawing vertical
parallel lines down the most
lateral points on each side of
the heart, and measuring in
cm between them.

NS - IS
measured by drawing vertical
parallel lines down the inner
aspect of the widest points of
the rib cage, and measuring Iin
cm between them.

The normal limit = 50%.


Presenter
Presentation Notes
In children – the CTR is , 60%


Aortic Structures

=

ity &y, & |+ The aortopulmonary
window lies between the

arch of the aorta and the

pulmonary arteries.

- This is a potential space
In the mediastinum.

|- Abnormal enlargement
of lymph nodes can be
seen on a CXR.




- The left hemi

diaphragm is
visible behind the
heart.

- The spine can be
seen through the
heart, indicating
adequate X-ray
penetration.



The mediastinal space
can be used to describe
the location of disease
processes.

The middle mediastinum
contains the heart.

Diseases can change the
appearance of the aortic
knuckle, the aorto-
pulmonary window and
the right para-tracheal
stripe.



Anterior / Superior

Lymphoma

Thyroid
Thymus
Teratoma

Aortic aneurysm
(superior only)

Mediastinal Masses

Middle
Lymphadenopathy

Aortic aneurysm
Pericardial cysts
Dilated esophagus

Hiatal hernia

Posterior

Neurogenic tumors

Extension of spinal

Masses
(e.g. tumors, infection)




Placement sites
Internal jugular
Femoral
Subclavian

Right internal jugular & left subclavian are the most
direct paths to the right atrium via the superior vena
cava

Femoral vein is compressible & may be the most
appropriate for coagulopathy issues

Subclavian - > risk for pneumothorax




Confirmation:

The central venous catheter (CVC) should lie
within the superior vein cava (SVC), above

its junction with the right atrium and parallel to
the vessel walls

Use the carina as a radiologic landmark for
CVC position



= Central Lines

Internal Jugular Vein — Right

» The tip of the catheter should lie just above the level of the carina — the junction of
the right & left innominate veins with the SVC

Internal Jugular Vein — Left

» The tip of the catheter should lie just below the level of the carina — the junction of
the right & left innominate veins with the SVC


Presenter
Presentation Notes
This CXR has 2 CVC catheters – Right is below and likelin in the righta atrium


Central lines

-;ilne via left S’@

¥
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PICC lines



Presenter
Presentation Notes
Correct PICC in Right atrium. White arrow is ETT. Black lines are pleural effusion and yellow marks the distance. 


D - Diaphragm




The hemi-diaphragms
are domed structures.

The right hemi-
diaphragm is slightly
higher than the left.
The liver is located
immediately inferior to
the right hemi-
diaphragm.

The stomach bubble

can be seen below the
left hemi-diaphragm




.|+ The costophrenic
angles are formed
by the
hemidiaphragms
¥ and the chest wall.
W Costophrenic

| angles should be
sharp.




The pleura are only
visible when there is
an abnormality
present.

Some diseases cause
pleural thickening,
and others lead to
fluid or air gathering in
the pleural spaces.





Presenter
Presentation Notes
Pleural Effusion


Blunted Costop

| Sy

hrenic angles
v-!



Presenter
Presentation Notes
Blunted angles are due to pleural fluid or fibrosis


F - Fields, Fractures & Fissures




Lions & Tigers & Bears — Oh My!

SUPINE MOBILE

iy

1 Mediastinal drain

=y
Lt

Sternal wires



Lung Fissures

- - i
minor fissure




flobar Consolidation W|”  Diffuse Consolidation §|y' Multifocal ill-defined

> a B

S scut-—

:Coarse Reticular Interstitial



Presenter
Presentation Notes
Some Abnormal CXRs
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“Your x-ray showed a broken rib, but we fixed it with Photoshop.”
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Mediastinal mass








Lung Cancer




Another One?



Presenter
Presentation Notes
Sarcoidosis


Sarcoidosis




What’s going on here?







What’s going on here?



Presenter
Presentation Notes
Pneumothorax


Pneumothorax




What’s going on here?




Fractures



Presenter
Presentation Notes
Chest X-ray of patient showing right sided pneumothorax and fractures of right scapula, clavicle and 3rd and 4th ribs.


What’s going on here?




Diaphragmatic hernia



Presenter
Presentation Notes
Bonus question?  Adult or child? 








Remember this CXR from the beginning
— Can you better identify

the structures now?

Apex of Lung
1st Rib

Clavicle

Trachea

Tracheal Bifurcation

Aortic Arch

Superior Vena Cava

Descending Aorta
Pulmonary Trunk

Pulmonary Markings

Thoracic Vertebrae
Right Atrium Border Left Atrium Border
Heart

Left Ventricle Border

Left Cardiophrenic
Angle
Left Hemidiaphragm

Left Costophrenic
Angle
™ (Gas in Stomach

Right Cardiophrenic
Angle

Inferior Vena Cava

Right Hemidiaphragm

Right Costophrenic
Angle




Questions ?
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