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A – Airway and hilum
●Trachea carina, bronchi and hilar structures.



● The trachea extends from the inferior margin of the cricoid cartilage (C6) and

branches into the right and left main bronchi at the carina, located at the T4

vertebral body leveL

● Reinforced anteriorly by approximately 20 semicircular, cartilaginous rings

● The trachea divides into the right and left mainstem bronchi which further

divide into secondary bronchi (RUL, RML, RLL, LUL, and LLL(



Trachea

Inspect the trachea for evidence of deviation:

The trachea is normally located centrally or deviating very slightly to the right.

If the trachea appears significantly deviated, inspect for anything that could
be pushing or pulling the trachea. Make sure to inspect for any paratracheal
masses and/or lymphadenopathy.



● Causes of true and apparent tracheal deviation

● True tracheal deviation:

Pushing of the trachea: large pleural effusion or tension
pneumothorax.
Pulling of the trachea: consolidation with associated lobar collapse.

● Apparent tracheal deviation:
Rotation of the patient can give the appearance of apparent tracheal
deviation, so as mentioned above, inspect the clavicles to rule out
the presence of rotation.





Carina and bronchi

● The carina is cartilage situated at the point at which the trachea divides into

the left and right main bronchus.

On appropriately exposed chest X-ray, this division should be clearly visible.

● The carina is an important landmark when assessing nasogastric (NG) tube

placement, as the NG tube should bisect the carina if it is correctly placed in

the gastrointestinal tract.





● The right main bronchus is generally wider, shorter and more vertical than

the left main bronchus.

● As a result of this difference in size and orientation, it is more common for

inhaled foreign objects to become lodged in the right main bronchus.

Depending on the quality of the chest X-ray you may be able to see the main

bronchi branching into further subdivisions of bronchi.





Bronchiectasis

● progressive, irreversible dilation of cartilage-containing bronchi.

● Three etiologies of bronchiectasis have been described, with a

final common pathway of mucus plugging, superimposed bacterial

colonization, and inflammatory response.



● Morphologic classification of
bronchiectasis is most useful as a
rough gauge of severity.

1.Cylindrical bronchiectasis(least
severe):mild bronchial dilation.

2.Varicose bronchiectasis (moderately
severe): Bronchi may become beaded
and irregular.

3.Cystic bronchiectasi (most sever) :
Bronchi are markedly enlarged and
ballooned, with formation of multiple
cysts that may not connect to the
airways.



● Radiographic findings depend on severity. In mild cases only tram

tracks may be visible, representing thickened bronchial walls

causing parallel radiopaque lines resembling tram tracks. In more

severe cases there can be extensive cystic change

● CT findings include the signet ring sign









Cystic fibrosis

● Autosomal recessive genetic disease that affects the exocrine function of

the lungs, liver, pancreas, small bowel, sweat glands, and the male genital

system. This is resulting in progressive disability and multisystem failure

● Although the entire lung is affected, there is a predilection for:

1.central (perihilar) distribution

2.upper lobes

3.apical segment of lower lobes





● Chest radiographs are insensitive to the early changes of cystic fibrosis, with

changes seen on HRCT in 65% of patients with CF and normal chest

radiographs

● Later changes include:

1.Bronchiectasis

2.Hyperinflation

3.lobar collapse

4.pulmonary arterial enlargement due to pulmonary arterial hypertension in

patients with long-standing disease





Hyperinflation

● Lung hyperinflation:

● is a common feature of patients with chronic obstructive pulmonary disease
(COPD).

● It is also linked to aging and other chronic diseases that cause airflow
obstruction.





●Plain radiograph
● Observable features include:

1.flattened hemidiaphragmatic contour

2. air trapping: when comparing two radiographs acquired in maximal inspiration and maximal
expiration, the vertical movement of the diaphragm is less than 3 cm

3. appearance of the ribs:

–more than 6 anterior or 10 posterior ribs above the diaphragm level on the midclavicular
line

–horizontalisation of ribs

4. increased anteroposterior diameter of the chest, also called barrel chest

5.hyperlucent lungs (i.e. less bronchovascular markings per unit area)

6.presence of air below the heart











Hilar structures

The hilar consist of the main pulmonary vasculature and the major bronchi.

● Each hilar also has a collection of lymph nodes which aren’t usually visible in

healthy individuals

● The left hilum is often positioned slightly higher than the right, but there is a

wide degree of variability between individuals.

The hilar are usually the same size, so asymmetry should raise suspicion of

pathology.



● The hilar point is also a very important landmark; anatomically it is

where the descending pulmonary artery intersects the superior

pulmonary vein. When this is lost, consider the possibility of a lesion

here (e.g. Lung tumour or enlarged lymph nodes).



Causes of hilar enlargement or abnormal position

● Hilar enlargement can be caused by a number of different pathologies:

1.Bilateral symmetrical enlargement is typically associated with sarcoidosis.

2.Unilateral/asymmetrical enlargement may be due to underlying malignancy

● Abnormal hilar position can also be due to a range of different pathologies.

You should inspect for evidence of the hilar being pushed (e.g. By an

enlarging soft tissue mass) or pulled (e.g. Lobar collapse)

.







Sarcoidosis

● a non-caseating granulomatous multisystem disease with a wide

range of clinical and radiographic manifestations.

● Pulmonary manifestations are present in ~ 90% of patients.

● Pulmonary sarcoidosis may progress to pulmonary fibrosis with

honeycombing.



● The most common radiographic finding in sarcoidosis is

symmetric adenopathy.

● Lymph nodes may contain stippled or eggshell calcification in up

to 50%.

● The most common CT finding in sarcoidosis, in addition to

adenopathy, is upper lobe predominant perilymphatic nodules of

variable sizes, representing sarcoid granulomas.







● Historical staging system has been used for radiographic findings
(not CT)





Garland triad

● also known as the 1-2-3 sign or pawnbroker’s sign, is a lymph node
enlargement pattern on chest radiographs which has been described in
sarcoidosis:

1.Right paratracheal nodes

2.right hilar nodes

3.left hilar nodes

● Hilar lymphadenopathy is symmetrical and usually massive.

These so-called potato nodes typically do not abut the cardiac border which
distinguishes the nodal enlargement from lymphoma





MEDIASTINUM

The mediastinum is a space in the thorax that contains a group of organs,

vessels, nerves, lymphatics and their surrounding connective tissue.

It lies in the midline of the chest between the pleura of each lung and

extends from the sternum to the vertebral column.

The mediastinum contains all the thoracic viscera except the lungs





Anatomic division

● The mediastinum is divided into three arbitrary compartments to
aid in the differential diagnosis of a mediastinal mass. However,
there are no anatomic planes separating these divisions and
disease can spread from one “compartment” to another

1.anterior mediastinum: anterior to the pericardium

2.middle mediastinum:within the pericardium

3.posterior mediastinum : posterior to pericardium





Anterior mediastinum
● The anterior mediastinum is the space between the sternum and the
pericardium inferiorly and ascending aorta and brachiocephalic vessels
superiorly.

● The anterior mediastinum can be thought of as two compartments – the
prevascular compartment superiorly and the precardiac compartment
inferiorly.

● The contents of the prevascular anterior mediastinum
include:
●

● The precardiac anterior mediastinum is a potential space.

● Thymus.
● Lymph nodes.
● Enlarged thyroid gland, if it extends
inferiorly into the mediastinum.



Middle mediastinum
● The anterior border of the middle mediastinum is the anterior

pericardium and the posterior borders are the posterior pericardium

and posterior tracheal wall.

● The contents of the middle mediastinum include:

1. Ascending aorta and aortic arch.

2. Great vessels including SVC, IVC, pulmonary arteries and

veins, and brachiocephalic vessels

3. Trachea and bronchi

4. Lymph nodes.

5. Phrenic, vagus, and recurrent laryngeal nerves (all of which

pass through the APwindow).



Posterior mediastinum
The anterior border of the posterior mediastinum is the

posterior trachea and posterior pericardium.

● The posterior border is somewhat loosely defined as the

anterior aspect of the vertebral bodies; however, paraspinal

masses are generally included in the differential of a posterior

mediastinal mass

● The contents of the posterior mediastinum include:



The following characteristics indicate that a lesion
originates within the mediastinum

1.Unlike lung lesions, a mediastinal mass will not contain air bronchograms.

2.The margins with the lung will be obtuse.

3.There can be associated spinal, costal or sternal abnormalities.





Mass in anterior mediastinum

1.Obliterated retrosternal clear space



2. The hilum overlay sign :
is present on the frontal view if hilar vessels are visualized through the
mass. It indicates that the mass cannot be in the middle mediastinum. The
mass may be in the anterior (most likely) or posterior mediastinum.



3.Obliteration of cardiophrenic angle







Posterior mediastinal mass

1. Hilum overlay sign
2. Distinct heart border [not in middle mediastinum]
3. Seen on lateral view posterior to heart
4. On left side obscuring the descending aorta
5. Adjacent to vertebral body on lateral view
6. Cervico thoracic sign



Posterior mediastinal mass









cervicothoracic sign

● positive cervicothoracic sign occurs when a thoracic lesion contacts the

neck or extends into it, thereby obliterating the upper borders of the lesion on

radiographs

● Because the anterior mediastinum ends at the level of the clavicles

● In contrast, a lesion posterior to the trachea can have its upper border

outlined by lung above the level of the clavicles (negative cervicothoracic

sign), as the posterior mediastinum ends much higher



posterior mediastinal mass anterior mediastinal mass



● if a thoracic mass is in
direct contiguity with the
soft tissues of the neck, the
borders delineating their
point of contact will be lost
or obscured



Cardiomegaly

● means enlargement of the heart.
● The definition is when the transverse
diameter of the cardiac silhouette is greater
than or equal to 50% of the transverse
diameter of the chest (increased
cardiothoracic ratio) on a posterior-anterior
projection of a chest radiograph or a
computed tomography





Pericardial effusion

● Pericardial effusions occur when excess fluid collects in the

pericardial space (a normal pericardial sac contains approximately

30-50 mL of fluid).

● There can be globular enlargement of the cardiac shadow giving a

water bottle configuration





Pulmonary embolism (PE)

● refers to embolic occlusion of the pulmonary arterial system. The majority

of cases result from thrombotic occlusion, and therefore the condition is

frequently termed pulmonary thromboembolism

● Chest radiography is neither sensitive nor specific for a pulmonary

embolism. It is used to assess differential diagnostic possibilities such as

pneumonia and pneumothorax rather than for the direct diagnosis of PE.

● Hampton hump refers to a dome-shaped, pleural-based opacification in the

lung most commonly due to pulmonary embolism and lung infarction





● CT pulmonary angiography (CTPA) will show filling defects within the

pulmonary vasculature with acute pulmonary emboli.

● When the artery is viewed in its axial plane the central filling defect from the

thrombus is surrounded by a thin rim of contrast, which has been called the

Polo Mint sign.





Saddle pulmonary embolism

● commonly refers to a
large pulmonary embolism
that straddles the
bifurcation of the
pulmonary trunk, extending
into the left and right
pulmonary arteries.



Metastases

● Pulmonary metastases refer to distant tumor spread from a variety
of primary tumors to the lungs via the blood or lymphatics.

● The most common malignancies to present with pulmonary
metastases:

1.Lung cancer (most common primary site)
2.colorectal cancer
3.renal cell carcinoma
4.pancreatic cancer
5.breast cancer



Plain radiograph

● Plain films are insensitive, although
frequently able to make the diagnosis,
as often pulmonary metastases are
large and numerous.

● Cannonball metastases refer to
multiple large, well-circumscribed,
round pulmonary metastases that
appear not unsurprisingly like
cannonballs





Cannonball





Chest radiograph (pediatric)

● Depending on the patients’ age,
the difficulty of the examination
will vary,

● often requiring a specialist
trained radiographer familiar
with a variety of distraction and
immobilization techniques.



Standard projections
● As pediatrics vary in their level of cooperation, various projections can be utilized to suit the patient’s

needs and age:

● PA erect

performed on older patients (teenage years), not advisable for younger patients due to their attention

span

● AP erect

ideal for cooperative younger children (i.e. Between 3-7 years old) due to the ease of positioning and

immobilization

AP supine

performed when imaging unconscious or uncooperative children

● AP supine (neonatal)

performed mobile in the neonate unit



Thymic sail sign

● Represents a triangular-shaped inferior margin of the normal thymus seen on

a neonatal frontal chest radiograph. It is more commonly seen on the right

side, but can also be bilateral. It is seen in 3-15% of all cases.





● Thymic wave sign refers to

the indentation of the normal

thymus in young children by

the ribs, resulting in a wavy

border on chest radiograph.





● The thymic notch sign represents the

normal thymus in a newborn on a frontal

chest radiograph.

● Interruption of the cardiac silhouette

forms a notch, which may be seen on

either side, but more frequently is seen

on the left side.



Respiratory distress syndrome (RDS)

● is a relatively common condition that occurs in preterm neonates
resulting from insufficient production of surfactant.

● Risk factors
1.maternal diabetes
2.greater prematurity
3.perinatal asphyxia
4.multiple gestations





Pathology

● Immature type II pneumocytes cannot produce surfactant. The lack of

surfactant increases the surface tension in alveoli causing them to

collapse. Patients have a decreased lecithin to sphingomyelin ratio.

Damaged cells, necrotic cells, and mucus line the alveoli.

● As the alveoli are collapsed (microscopically), the lungs are collapsed

macroscopically as well. It is a diffuse type of adhesive atelectasis.





Plain radiograph

1.low lung volumesdiffuse

2.bilateral and symmetrical granular opacities

3.bell-shaped thorax

4.air bronchograms may be evident

5.Hyperinflation makes the diagnosis less likely, unless the patient is intubated.

6.If treated with surfactant therapy, there may be an asymmetric improvement

as more surfactant may reach certain parts of the lungs than others.



Congenital diaphragmatic hernia

● There are two main types of congenital diaphragmatic hernia (CDH)s which

are uncommon yet distinct entities that usually occur on the left side (80%)

of the diaphragm

Bochdalek hernia: most common (95%), located posterolaterally and usually

present in infancy

Morgagni hernia: smaller, anterior and presents later in life, through the

sternocostal angles



Bochdalek hernias

● also known as pleuroperitoneal hernias, (alternative plural: herniae) are the

commonest type of congenital diaphragmatic hernia. They occur posteriorly

and are due to a defect in the posterior attachment of the diaphragm

● Retroperitoneal structures may prolapse through the defect, e.g.

Retroperitoneal fat or left kidney.



Plain radiograph

On conventional radiographs, the
hernia may appear as a lung base
soft-tissue opacity lesion seen
posteriorly on lateral images.





Morgagni hernia

● Morgagni hernias (alternative

plural: herniae) are one of the

congenital diaphragmatic hernias

(CDHs) and are characterized by

herniation through the foramen of

Morgagni.



When compared to Bochdalek hernias, Morgagni
hernias tend to be:
● Anterior

● more often right-sided 90%

● small

● rare 2%

● at low risk of prolapse




