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Introduction

»CXR: 1) Adult
2)Childeren

» Reading — Pathologic Finding — Diagnosis

» Every doctor will have a different approach to reading
chest X-rays

»CXR: 1) TRUMA — ATLS — ABCDEFG

2) Internal Medicine

Chest radiographs are read « concentrically » from
the periphery towards the center



ABCDEFG

OVERVIEW

A = Airway

B = Breathing

C = Circulation

D = Diaphragm

E = Emphysema (Soft Tissues)
F = Fracture (Bones)

G =Tube & Lines



OVERVIEW

1- Name & AGE & Sex
2- Date
- important for comparing prior exams
- Serial image
3- Position markers right(R) vs. left(L)
- Gastric bubble should be on the left
- Cardiac Anatomy
4- Patients position : sitting , standing , supine
1-P-A view
2-A-P
3-A-P supine
4-Lateral (Lt/Rt)
5-Lateral decubitus (Lt/Rt)
6-Lordotic
7-Oblique(Rt/Lt; post/anterior)

s alai) salig) Calla 50 A 4wl 81 S gl ) 3l ol 2805 3 )l ge alad ja -

5- Technical quality



Position

» Special position for special purpose

- PA: Anatomy reading

- AP view

- AP supine : Ambulatory limit

- Lateral (Lt/Rt)

- Lateral decubitus : Effusion or thickening

- Lordotic: Apical lesion

- Oblique:
helpful localize lesions and eliminate superimposed structures
Right anterior oblique for left side lesion
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AP

AP views are less useful and should be reserved for very
ill patients who cannot stand erect (trauma, LOC, .....)
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| Mediastinum appears wider
Heart appears enlarged



Techniques

FA & Lateral = Fortable =

More information Quick
Two views Anywhere
Standardized One shot

Distance Mo standardization
Pt needs to be stable




PA versus AP




Lat. decubitus
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Technical quality

» Well centered: (Rotation?)
- Spinous process of 14 should be between the heads of the clavicle

» Exposure (penetration):
- It is affected by both the duration of exposure and the power of the beam

v" Good expose: You will be able to see the thoracic vertebrae

v Over expose film looks diffusely dark and features such as lung markings
are poorly seen

v Under (poorly) expose film looks diffusely light (an x-ray is a negative)
and soft tissue structures are readily obscured (especially those behind the
heart)

» Full inspiration
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Well centered

Centered
al distance betwee
medial end of clavicle
and midline



Rotation

Not Centered

Unequal distance between medial end of clavicles and central line




Good exposure(penetrate)




Under exposed/Over exposed
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3- Soft tissue structures are readily obscured (especially those behind
the heart)







Good expose

small pneumothorax




Over expose

small pneumothorax




Full inspiration




(PA) L sdld &JM

Posterior ribs on right
Anterior ribs on left
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* Different tissues in our body absorb X-rays at different
extents:

* Bone - high absorption (White)

* Air - low absorption (Black)

* Tissue - somewhere in the middle absorption (Grey)
- GREY- Soft tissue/water
- DARK GREY- Fat

Glass
Test Tube




A = Airway

Trachea & Bronchi
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STEP 1. Assess the position of the tube in cases of
endotracheal intubation.

STEP 2. Assess for the presence of interstitial or pleural
air that can represent tracheobronchial injury.

STEP 3. Assess for tracheal lacerations that can present as
pneumomediastinum, pneumothorax,
subcutaneous and interstitial emphysema of the
neck, or pneumoperitoneum.

STEP 4. Assess for bronchial disruption that can present
as a free pleural communication and produce a
massive pneumothorax with a persistent air leak
that is unresponsive to tube thoracostomy. o



B = Breathing

Pleural Space & Lung Parenchyma

STEP 1.

STEP 2.

STEP 3.

STEP 4.

Assess the pleural space for abnormal collections
of fluid that can represent a hemothorax.

Assess the pleural space for abnormal collections
of air that can represent a pneumothorax—
usually seen as an apical lucent area without
bronchial or vascular markings.

Assess the lung fields for infiltrates that can
suggest pulmonary contusion, hematoma,
aspiration, etc. Pulmonary contusion appears as
air-space consolidation that can be irregular and
patchy, homogeneous, diffuse, or extensive.

Assess the parenchyma for evidence of laceration.
Lacerations appear as a hematoma, vary
according to the magnitude of injury, and appear
as areas of consolidation.



Pleural

» Layers: Parietal
Visceral

» Check the costophrenic angles
Margins should be sharp
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Lungs

Density
Symmetry
Lesions




If you see nothing abnormal on the x-ray, and yet clinical

examination or history suggests otherwise, what do you do?




Before taking an x-ray off the monitor
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With your eyes, you define the 4 following target zones




The first target is: the retroclavicular zone

(foci of pulmonary tuberculosis, lung neoplasms, Pancoast’s tumour)




Right retro clavicular opacity




The second target is : the hilum
(density, size, abnormal opacity, lymph nodes)




Dermoid cyst (hilum overlay sign)




Bilateral hilar and mediastinal enlargement




The third target is: the retrocardiac region

(bronchopneumonia, atelectasis, neoplasm)




Bronchopneumonia in the posterior and lateral basal segments of the

LLL




Large hiatus hernia




The fourth target is: the subdiaphragmatic zone

(abdominal and abdomino-thoracic diseases)




Gastric ring
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[L.obes

Right upper lobe:




Right middle lobe:
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Right lower lobe:




Left lower lobe:




Lingula:




Left upper lobe - upper division:

LUL Upper division
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Right lower
lobe
pulmonary
artery




Left Hilus higher (max 1-2.5 cm)

Left Hilum

-
¥t
Right Hilum ——»-

Lower margin of left hilum is at the level
of upper margin of right hilum

Symmetrical hilar density



C = Circulation

Heart & Medistinum

STEP 1. Assess for air or blood that can displace
mediastinal structures or blur the demarcation

between tissue planes or outline them with
radiolucency.



STEP 2. Assess for radiologic signs associated with cardiac
or major vascular injury.

a. Air or blood in the pericardium can result in
an enlarged cardiac silhouette. Progressive
changes in cardiac size can represent an
expanding pneumopericardium or
hemopericardium.

b. Aortic rupture can be suggested by:

A widened mediastinum—most reliable finding
Fractures of the first and second ribs
Obliteration of the aortic knob

Deviation of the trachea to the right
Presence of a pleural cap

Elevation and rightward shift of the right
mainstem bronchus

Depression of the left mainstem bronchus
Obliteration of the space between the
pulmonary artery and aorta

Deviation of the esophagus (NG tube) to
the right



Apical pleural cap

* An apical pleural cap refers to a curved density at lung apex
seen on chest radiograph

It has relatively narrow differential diagnosis:

» Pleural thickening / scarring

secondary to previous apical infection - typically pulmonary tuberculosis
radiation fibrosis
may be present in upto 10% of radiographs

» Pancoast tumour
> Haematoma

thoracic aortic injury
fractured first rib

» Lymphoma : extending from neck or mediastinum
> Abscess within the neck / mediastinum
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Define:
- Area between the lung
- Water density
Surrounded two air filled lungs and
Intersected by the air filled trachea and major bronchi

Anatomy dividing region:

1- SUPERIOR MEDIASTINUM
Begins - root of the neck and
Ends - line drawn T-4 vertebrae --- sternomanebrum junction
line skims the top of the aortic arch

2- INFERIOR MEDIASTINUM
Begins - this line End - diaphragm
Further divided into three regions:
1- Anterior
2- Middle
3- Posterior
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Superior Mediastinum

» Retrosternal: Great vessels and branches

Thymus

» Prevertebral: Trachea
Esophagus
Thoracic duct
Sympathetic trunks
Vagus nerves



Inferior Mediastinum

» Anterior: Thymus, fat, lymph nodes

> Middle: Pericardium
Phrenic nerves

Pericardiacophrenic artery l S ”‘w
Heart and great vessels Mechmauam | Mostasmum [R toaiacuor MREY
(inferior) i (|e|or) Mx

» Posterior: Esophagus
Thoracic duct
Aorta and branches
Vagus nerves
Sympathetic trunks
Azygos system of veins



1- Overall size and shape
2- Trachea: position

» Mediastinum : 3- Margins (Cardiac)

4- Lines and stripes
5- Retrosternal clear space
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. Carina

. Left Main Stem
Bronchus

. Descending Aorta

. Main Pulmonary
Artery

. Aorticopulmonary
Window

. Arch of Aorta



3-Margins

Brachio- Left
cephalic ‘, Subclavian
Vein Artery
Arotic
: Knob
Superior '
Vena- Cava2 Main
Pulmonary
Artery
Left
Atrial
Appendage
Right Left
Atrium Ventricle
Inferior 4

Vena-Cava
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Venography

1. Right
Brachiocephalic Ve

2. Superior Vena Cava

3. Left Brachiocephalic
Vem




1. “Aortic xnob”

2. Pulmonary coutour

3. Left atrial contour

4. Left ventricular contour
5. Right vascular contour
6. Right atrial contour

Arch of aorta [aortic arch) (1)

Superor vena cava (5)
Pulmonary trunk (2)
Left auncle (3)
Left ventricle (4)
Rght atrium (6)
inferior vena cava bt ol heart

Daphragm




. R Atrium
. R Ventricle
. Apex of L Ventricle

Superior Vena Cava
Inferior Vena Cava
. Tricuspid Valve

Pulmonary Valve
Pulmonary Trunk
RPA 10. L PA




Right

inominate =P

vein

Superior
Vena Cava

Ascending
Aorta

Right
Atrium

Diaphragm

j X

—

Left
< inominate

vein

44— Aortic Arch

Aortopulmonary
Window

Left
< Pulmonary
Artery

Left
Ventricle




paid AN A ) Adduc Add o o b oy Bl A4y uld b oy A Gl Cardiothoracic Ratio
v Greater than 50% suggests cardiac enlargement (usually CHF or

pericardial effusion)
v Remember: AP views make heart appear larger than it actually is Cardiac margins

should be sharp




Widened mediastinum

Widening of the mediastinum is most often due to technical
factors such as patient positioning or the projection used.
Rotation, incomplete inspiration, or an AP view, may all
exaggerate the width of the mediastinum, as well as heart
size

In the setting of trauma, patients are positioned supine
while a chest x-ray is acquired, very often causing the
mediastinum to appear wide spuriously

Is a mediastinum with a measured width greater than 6 cm
on an upright PA chest X-ray or 8 cm on supine AP chest
film(at the level of the aortic knob on the best film)

Use of cross-sections from CT and MRI will supplement
this section



4- Lines and stripes:

Para tracheal /Para spinal/Para esophageal(azygo esophageal)/Para aortic

» Lines ?Eically measure less than 1 mm in width and are
formed by air, typically within the lung, outlining thin
intervening tissue on both sides

Lines present on chest radiographs include the anterior and
posterior junction lines

» Stripes are thicker lines formed by air outlining thicker
intervening soft tissue

Stripes are seen on chest radiographs including;:
L&R paratracheal stripes
posterior tracheal stripe



5-Retrosternal clear space
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D = Diaphragm

Note: Diaphragmatic rupture requires a high index of sus-
picion, based on the mechanism of injury, signs and symp-
toms, and x-ray findings. Initial chest x-ray examination
may not clearly identify a diaphragmatic injury. Sequential
films or additional studies may be required.



STEP 1. Carefully evaluate the diaphragm for:

a. Elevation (may rise to fourth intercostal space
with full expiration)

b. Disruption (stomach, bowel gas, or NG tube
above the diaphragm)

c. Poor identification (irregular or obscure) due
to overlying fluid or soft-tissue masses

STEP 2. X-ray changes suggesting injury include:

a. Elevation, irregularity, or obliteration of the
diaphragm—segmental or total

b. A mass-like density above the diaphragm that
can be due to a fluid-filled bowel, omentum,
liver, kidney, spleen, or pancreas (may appear
as a “loculated pneumothorax™)

c. Air or contrast-containing stomach or bowel
above the diaphragm

d. Contralateral mediastinal shift

e. Widening of the cardiac silhouette if the peri-
toneal contents herniate into the pericardial sac

f. Pleural effusion

STEP 3. Assess for associated injuries, such as splenic,
pancreatic, renal, and liver.
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penetrating tfrauma, peritonitis, recent surgery

Laparoscopy, hallow viscus perforation
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E = Emphysema

Soft Tissues

STEP 1. Assess for:

a. Displacement or disruption of tissue planes
b. Evidence of subcutaneous air



Soft tissue:

* Look for subcutaneous emphysema (suggestive of trauma)
* Soft tissue swelling

* Axillary line

* Calcification

* Foreign body

* Breasts shadow



STEP 1.

STEP 2.

STEP 3.

STEP 4.

F = Fracture

Bones

Assess the clavicle for evidence of:

a. Fracture
b. Associated injury, such as great-vessel injury

Assess the scapula for evidence of:

a. Fracture
b. Associated injury, such as airway or great-
vessel injury, pulmonary contusion

Assess ribs 1 through 3 for evidence of:

a. Fracture
b. Associated injury, such as pneumothorax,
major airway, or great-vessel injury

Assess ribs 4 through 9 for evidence of:

a. Fracture, especially in two or more contiguous
ribs in two places (flail chest)

b. Associated injury, such as pneumothorax,
hemothorax, pulmonary contusion



STEP 5. Assess ribs 9 through 12 for evidence of:

a. Fracture, especially in two or more places (flail
chest)

b. Associated injury, such as pneumothorax,
pulmonary contusion, spleen, liver, and/or
kidney

STEP 6. Assess the sternomanubrial junction and sternal
body for evidence of fracture or dislocation.
(Sternal fractures can be mistaken on the AP film
for a mediastinal hematoma. After the patient is
stabilized, a coned-down view, overpenetrated
film, lateral view, or CT may be obtained to
better identify suspected sternal fracture.)

STEP 7. Assess the sternum for associated injuries, such
as myocardial contusion and great-vessel injury
(widened mediastinum), although these
combinations are relatively infrequent.



Skeletal structures

Overall size, shape, contour of each bone:

- Density( mineralization)

- Compare cortical thickness to medullary cavity, trabecular pattern
- Erosions, fractures, any lytic or blastic regions

Joints:

- Articular relationships

- Joint spaces narrowed, widened

- Calcification in the cartilages

- Air in the joint space, abnormal fat pads

> Note calcified anterior cartilages may obscure or mimic
underlying lung lesions

» Compare side to side



Anatomy of Shoulder

Clavicle

Acromion

Coracoid
process

of the
humerus

OMMG 2003



acromioclavicular

/ joint

distal clavicle

0\
’ Q acromion @
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‘ - greater
humeral fuberosity
head




acromium supraglenoid :
process tubercle clavicle
head \.. - - |

humerus \
;-(\.
greater ™

tuberosity 2

neck

lesser
tuberosity

infraglenoid
tubercle

border




Sternoclavicular joint

Clavicle
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G = Tube & Lines

STEP 1. Assess for placement and positioning of:

Endotracheal tube

Chest tubes

Central access lines

. Nasogastric tube

Other monitoring devices

JE-N NS



Chest Tube, NG Tube, Pulmonary artery cath







