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chest x-rays

The most common radiographs
They may not have a radiologist report
The most difficult image to interpret




Systematic Approach

Minimizes the chance of missing an abnormality.
Enables a detection of second or related lesions.
Makes complex images easier to interpret.

Builds up a mental databank of what is normal.



Systematic Approach

Covers the following:
Documentary evidence of name & age.
Technical factors.

Areqas of interest:

Lungs

Pleura

Mediastinum & heart
Hilo

Bones

Soft Tissues
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It's important to study the images and know the exact location of each anatomical structure shown

Trachea

bifurcates at the carina
into the left and right
main bronchi. In cases of
aspiration, the foreign
material is more likely to
enter the right bronchus
because it is shorter,
wider, and more vertical.

Subcutaneous tissue
appears gray, and the
presence of black streaks
indicates subcutaneous
emphysema




Key to shoulder x-ray:

1. Clavicle

2. Acromion

. Lateralborderof scapula

. Coracoid process

. Glenoid fossa
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6. Headofhumerus
7. Greatertubercle
8. Lessertubercle
9. Surgicalneck

10. Anatomicalneck

The shoulder joint is a synovial joint formed by
the articulation between the head of the
humerus and the glenoid cavity of the scapula,
and it is called the glenohumeral joint.
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Quick recap

The right hemidiaphragm is normally higher than the left.

On a chest X-ray, the costophrenic (CP) angle between the lung and diaphragm should be sharp; if it
appears blunted, this may indicate pathology such as pleural effusion.

The cardiophrenic angle is located between the heart and diaphragm.

Vertebral body

Transvers pocesses

« Vertebral column

Posteriorly, the spinous processes should
normally align within the tracheal shadow on
an X-ray; deviation may indicate tracheal
shift or improper patient positioning ( If the
patient is rotated, a false diagnosis of
cardiomegaly might be made, the heart
appears larger when the patient rotates) :
The intervertebral discs appear dark on X- spinous processes
ray, and the intervertebral spaces can be

evaluated for signs of disc fracture or

herniation, etc.




Very important for
Lungs anatomy: exam T

1. The right lung:

Divided into three lobes: upper, middle and lower
Has two fissures: the transverse fissure separates the upper lobe from the middle lobe.
The oblique fissure separates the middle lobe from the lower lobe.

2. The left lung:

Divided into tfwo lobes: the upper lobe and lower lobe. The upper lobe has a structure called the lingula.
The lingula is part of the upper lobe and corresponds to the middle lobe of the right lung. 1 The lobes
are separated by a single fissure; the transverse fissure.
On a PA chest X-ray, the lower lobes occupy a wedge shaped area at the periphery of the inferior (lower)
zone of the lungs. The lateral view is the best view fo visualize the lower lobes.

R| b S 9 12 r'| b S | Originate posteriorly from spinous process and attached anteriorly to sternum via costal cartilage
1. True Ribs (1-7)

called true because they are directly attached to the sternum via their own costal cartilages.

2. False Ribs (8-10)
called false ribs because they are not directly attached to the sternum. Instead, their cartilage is connected to
the cartilage of the rib above (forming a chain)

3. Floating Ribs (11-12)
called floating ribs because they do not attach to the sternum at all. Their anterior ends are free in the abdominal
wall.




Very important

Heart borders

The right border is formed by the right atrium

the superior vena cava entering superiorly, and the inferior vena cava often
seen at its lower margin.

The left border is formed by the left ventricle and left atrial appendage.

The pulmonary artery, aortopulmonary window and aortic notch extend
superiorly.

The most anterior chamber of the heart is the right ventricle, while the most
posterior chamber is the left ventricle. These chambers are best visualized on
the lateral view of a chest X-ray.

Aortopulmonary window - lies in the mediastinum, between the aortic arch and
the left pulmonary artery. On a PA chest X-ray, it is seen as a concavity (a "dip")
along the left mediastinal border, just below the aortic knob and above the

left hilum.




Slelelsigrlelal=

Middle zone

Rl i=igrielal=

The lung zones do not equate to the lung lobes. For
example, the lower zone on the right comprises the
.middle and lower lobes



- Don't forget to check
\ | these areas

2H->

1. Heart—=> Retrocardiac
region

2. Hila

2A>
1. Air under diaphragm
2. Apex of lung




The lower
lobe of the
lung is best
visualized on
the lateral
view of a
chest X-ray

Anterior

Posteri"

Anterior




Upper Lobe

Middle Lobe

Lower Lobe




Systematic Approach

= Do noft fry fo cover two areas such as bones and
lungs at the same time

= An Abnormality is one of three things:

a. An opacity
b. Aradiolucency
c. A distortion or displacement of a normal structure



/A radiolucency :

* An object that allows the x-ray beam to pass with little
absorption = Black object

 Air /gas : most lucent = low density

 Soft tissue : relatively radiolucent = low to moderate

\ density ( Z for H = 1, C= 6, 0=8)-> apper grey in color

An opacity
* An object that stops ( absorbs ) the x-rays =
White object

e Metdl
« Bone and calcifications=> HIGH DENSITY
« Conftrast




PA

1- An oval, well-defined radio-opacity in the
upper/middle zone of the left lung with
calcification is suggestive of malignancy

2- Radiolucency involving the entire left lung, absence
of pulmonary vascular markings, tracheal and
mediastinal shift, and flattening of the diaphragm are
suggestive of a tension pneumothorax
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?Scapulae

?Clavicles

?Lung fields

?Heart and Mediastinum
?Diaphragm

From Dossier: How is an AP view (supine)

different from a PA view?

* Onan AP view, the heart shadow looks exaggerated due to
divergence of X-ray beams

* A pleural effusion will look as an increased density in the
hemithorax; on an AP view it appears as an obliteration of the
costophrenic angles (details in the pathologies section)

« A pneumothorax is hard to detect on an AP view. The air will
accumulate in front of the lungs, and it might be missed.

* Onan AP view, the diaphragm will appear elevated, and the
lung volumes will appear smaller than they are

« The upper zones look prominent on an AP view.



Extra image




Feature

PA View

AP View

Beam Direction

exits front (anterior)

X-ray beam enters from back (posterior) and

X-ray beam enters from front (anterior)
and exits back (posterior)

Patient Position

Patient standing, chest against film plate

Usually supine or sitting (common in
bedridden patients, ICU, critically ill
patient, patient with fractures)

Scapulae

Moved out of lung fields, laterally (arms
abducted)

Horizontal, overlie lung fields

Clavicles

*

Clavicles slant downwards (V-shaped)

<

Clavicles appear more horizontal
M2 _specitic

Heart Size

True heart size (no magnification)

Heart appears artificially enlarged due
to beam divergence

Mediastinum

Normal width, no false enlargement

Appears wider due to magnification of
heart and mediastinum

Diaphram

Diaphragm will be lower

Normal / Elevated

Lung fields

Larg

small

Scapula Visibility

Scapulae are outside the chest area

Scapulae overlap the lung fields

v PA most accurate than AP




PA
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Technical Factors

Check side marker
Rotation: Look at medial ends of clavicles =
related 1o T4 on PA films.

With a normal penetration/exposure of the film
the vertebrae behind the heart should be just
visible



Medial ends of clavicles are equidistant from
.The spinous process
¢Importance of rotation in clinical setting
Tracheal deviation (MCC?)



Exposure

If the radiograph is too dark it is overexposed,
and if it is too light it is underexposed. To help
you remember, we can use the foast analogy.

If we leave bread in the toaster too long
(overexposure) it turns black, and it we don't
toast it for long enough (underexposure), it
remains white.

To assess if the chest X-ray exposure is adequate, you should be able to clearly visualize the
structures behind the heart, such as the thoracic vertebrae. If these are visible, the exposure
is considered good.

Exposure settings may vary depending on the patient’'s body thickness, as thicker patients
require higher exposure to visualize internal structures clearly.




Underexposure Overexposure

?Confused wi



Six complete anterior ribs (and ten
posterior ribs) are clearly visible

Posterior ribs — Horizontal

Anterior ribs — Oblique (angled)

To determine if the chest X-ray shows a good inspiratory
effort after checking the ribs, you should count 8-10
posterior ribs or 6-8 anterior ribs up o the dome of the
diaphragm. If the count is less than this, the image was
likely Taken during expiration

Extra image







A cervical rib is an extra rib originating from the C7 vertebra. It is often asymptomatic but may cause
thoracic outlet syndrome by compressing the brachial plexus or subclavian vessels, leading o arm pain or
numbness. On X-ray, it appears as a bony, ring-like structure above the clavicle and is usually asymmetrical




LunNgs

Lung Volumes: the Hemidiaphragms should be
at the level of the 6™ rib anteriorly or the tenth
rio posteriorly

Pleura

The best place to look for pleura is in profile i.e
around the lung margin.




Hilo

Each hilum is the result of the density of the pulmonary

artery & the superior pulmonary vein.
The LT hilum is 1Tcm higher than the RT because the left pulmonary artery arches up & over the
left main bronchus.

Distortion: Hila may be pulled up or down by fibrosis or collapse of the lung.

pulmonary
artery pumanary trunk




Extra notes from dossier:

1.

2.

Anatomical Vs. radiological hilum:
The anatomical hilum includes the pulmonary artery, pulmonary vein, lymph nodes, nerves, and bronchus
The radiological hilum includes the pulmonary vessels only.

Hilar markings:

The hila appear as hyperdense regions lateral to the heart borders. This hyperdensity is the result of
the density of the vessels.

The right hilum is more obvious than the left hilum because the left heart shadow is larger and can hide
hilar markings.

. Hilar abnormalities:

Distortion of the hila can indicate fibrosis or lung collapse
If one hilar appears prominently larger or denser than the other hilum, then there is an abnormality.
This increased density is due to the congestion of pulmonary vessels.




Mediastinum & Heart

Mediastinum: is situated between the lungs in the center of the
thorax.

Boundaries:

Divisions: Radiologically info 3 partfs:
Ant :in front of the ant. Pericardium & frachea
Middle :within the pericardial cavity including trachea

Post :behind post pericardium & tracheaq.
Sup.Mediastinum



Mediastinum & Heart

Enlarged heart:

PA film : Normal
CTR <50 %

Pediatric patients
normally CTR < 60%




endotracheal tube
NG/ orogastric tube
ECG Lesds

Central venous line
Chest tube

Air bronchogram
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The presence of an air bronchogram suggests infection, which appears as bilateral radio-opacities with

visible air bronchograms inside. The next step is to evaluate the costophrenic (CP) angles. If they are not
visible like here, this indicates pleural effusion

So now describe the image? > An AP supine chest X-ray showing bilateral radio-opacities with air
bronchograms is suggestive of infection with pleural effusion

In this case No need to determine the lobe

MOBILE



Air bronchograms
Indicates what?




The AP chest X-ray shows bilateral radio-opacities with air bronchograms, more prominent in the left
lung, suggestive of severe pulmonary infection
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shows a radio-opacity in

the right lower zone
with obliteration of the
right CP angle,
suggestive of right-
sided pleural effusion.

');f | The PA chest X-ray
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On a PA view, pleural
effusion typically
demonstrates a
Meniscus sign, while on
an AP view, it may show
the Grading sign-see
next slide.
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« The left costophrenic angle is not
visible, indicating pleural effusion,
which usually presents with the
meniscus or grading sign. However, in
this case, a straight horizontal air-
fluid level is observed, suggesting the
presence of an additional pathology—
pneumothorax, consistent with
hydropneumothorax.

* The chest X-ray shows adequate
inspiration, with visualization of at
least 10 posterior ribs.

* There is no tracheal or mediastinal
deviation, indicating this is a simple
pneumothorax rather than a tension
pneumothorax.

PA chest X-ray shows radio-opacity occupying the lower lung zone, causing obliteration of the left
costophrenic angle due to pleural effusion, with a lucent area above forming a straight horizontal air-fluid level
suggestive of hydropneumothorax.

Spot diagnosis: Left-sided hydropneumothorax




Elevation of the horizontal
fissure on the same side.
Abnormal elevation of right
hilum

Reduced intercostal spaces on
that side.

Tracheal deviation toward the
side of volume loss.

Tented diaphr‘aém

?Diapfégm‘.,

The chest X-ray demonstrates increased opacity in the upper zone of the right lung, associated with
ipsilateral tracheal deviation and tenting of the right hemidiaphragm. These findings suggest volume loss,
with differential diagnoses including right upper lobe collapse (atelectasis), fibrosis, or post-lobectomy
changes



R AP ERECT X i MOBILE
X-ray . .

& Tension pneumothorax

1. Trachea and heart
deviated to other side

2. Absent of right lung
vascularity

Right lung
collapsed

bubble



A rounded, well-defined
radio-opacity with an
air-fluid level inside is
noted at the
upper/middle zone of
the right lung,
suggestive of a lung
abscess.



Very Important
for exam material

How to Localize Pneumonia in Chest X-ray:

1.As we said before (slide 36)> Presence of radio-opacity with air bronchograms usually
indicates infection - pneumonia.

2.To identify which lobe is affected, focus on two key landmarks:
a. The contour of the diaphragm
b. The right border of the heart
If the diaphragm contour is visible, then look at the right heart border:
v If the right heart border is obscured, it suggests middle lobe pneumonia because the
infiltrate obliterates the heart border (silhouette sign).
If the diaphragm contour is obscured, it indicates lower lobe pneumonia.

Silhouette sign: Loss of normal borders of adjacent structures due to adjacent lung consolidation, useful in
localizing the pneumonia.




X-ray

Silhouette sign

aJ

Radio-opacity with air

bronchograms
| silhouetting the right
| border of the heart is
| suggestive of right
| middle lobe pneumonia.




" Radio-opacity with air
bronchograms
silhouetting the right
hemidiaphram is
suggestive of right
Lower lobe pneumonia.




Dextrocardia

The heart is located on the right side of the chest instead of the left. Sometimes dextrocardia is associated
with Situs Inversus, a condition where all the thoracic and abdominal organs are mirrored (e.g., liver, spleen,
stomach on the opposite side).

R)

Therefore, the main things to
evaluate in a patient with
dextrocardia are:

1. Whether Situs Inversus is
present?

2. Careful cardiac assessment,
because dextrocardia can be
associated with congenital heart
defects.

3. Review of previous imaging studies,
if available, Yo compare and better
understand the patient’s anatomy
and any changes over time.

4. Perform abdominal X-ray and
ultrasound

‘Tlt is important to ask about?



Cannon ball
appearance

Multiple, bilateral,
variable size radio
opacities seen in the
middle and lower zones
of both lung, suggestive
of pulmonary
metastases originating
from a primary cancer
- renal cell carcinoma




Pediatric patient

AP chest xray shows
radio opacity seen at
left upper zone of left
lung, suggestive of
thymus gland




Findings:
Bilateral flatting of
diaphragm
Wide intercostal space
Hyperinflated lung

Dx: COPD



Hypo-eXposdEe

Dx: Hital hernia

> Not boot-shaped heart

Hx of belching






Multiple right-sided rib
fractures with subtle
pneumothorax are
hoted.

In cases of road traffic
accidents (RTA), it is
essential o always
check for the presence
of pneumothorax or
hemothorax






Gross cardiomegaly on
imaging, when
accompanied by Beck's
triad or the appropriate
clinical scenario, should
always raise suspicion
for cardiac tamponade
or significant pericardial
effusion

MOBILE AP ERECT
@00:55

Beck’s triad (hypotension,
muffled heart sounds, and
jugular venous distension)




Subcutaneous emphysema
















Chilaiditi sign

refers to the interposition
of a segment of the colon
(usually the transverse
colon) between the liver
and the right
hemidiaphragm, which can
mimic free air under the
diaphragm on chest or
abdominal X-ray.




