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What is XR.....? 

• It is an imaging exam for producing pictures of organs and 
tissues of the body (including bones) via using a small 
amounts of radiation. 

 

• Chest X-ray..... heart, lungs, blood vessels, airways, and the 
chest bones as well as spine. 

 



Technique 

Rotation 
The medial aspect of each clavicle 
should be equidistant from the 
vertebral spinous processes 

Inspiration 

Adequate inspiration is when: 
5 – 6 anterior ribs, 9 – 10 ribs 
posteriorly in the mid-clavicular line, 
the lung apices, both costophrenic 
angles and the lateral rib edges are all 
visible 

Projection AP vs. PA film 

Exposure 
Left hemidiaphragm visible to the 
spine and vertebrae visible behind the 
heart 



Exposure 

Under exposure Over exposure 



PA vs AP view 

Standard PA view AP view 

1. The superior mediastinum appears widened due to AP magnification. 
2. The heart appears enlarged - a combination of AP magnification and underinflation 
3. There appears to be a bilateral interstitial infiltrate - also due to underinflation. 



What for .....? 
• The condition of lungs...... 

               A) Acute: Cancer, infection, air  (pneumothorax), fluid (pleural effusion) 

                B) Chronic lung conditions: such as emphysema or cystic fibrosis 

 

• Heart-related lung problems...... pulmonary edema due to congestive heart failure. 

 

• The size and outline of heart...... Changes in the size and shape of the heart may indicate heart failure, 
fluid around the heart (pericardial effusion) or heart valve problems. 

 

• Blood vessels..... The aorta and pulmonary arteries and veins are visible on X-rays, they may reveal aortic 
aneurysms, other blood vessel problems or congenital heart disease. 

 

• Calcium deposits...... The presence of calcium in heart (valve and coronaries), pericardium, blood vessels  
(aorta) or lung (old infection). 

 

• Fractures........ Rib, spine fractures or other bone diseases. 

 

• Postoperative changes..... Monitoring your recovery after surgery, any lines or tubes. 

 

• A pacemaker, defibrillator or catheter.  

 



When......? 

• Chest pain  

• Fever 

• Persistent cough 

• Shortness of breath 

• Trauma 



Results 

• A chest X-ray produces a black-and-white image. 

Structures (block radiation)...... White 

Structures (let radiation through)..... Black 

 

• Black 

• Light grey 

• Dark grey 

• Off white 

• White 

 



Terminology 

Term Definition 

Lucency 
Darker area on the image as relatively more of the 
administered x-rays reaching the detector 

Opacity 
Whiter area on the image due to absorption of the x-rays prior 
to reaching the detector 

Consolidation 
Process by which air in the lungs is replaced by products of 
disease rendering the lung more solid 

Nodule Opacity < 3 cm in diameter 

Mass Opacity > 3 cm in diameter 

Line Linear opacity < 2 mm in thickness 

Stripe Linear opacity 2 – 5 cm in thickness 

Hilum Singular 

Hila Plural 

Hilar Adjective 



ABCDE 

• A: airways 

• B: breathing (the lungs and pleural spaces) 

• C: circulation (cardiomediastinal contour) 

• D: diaphragm and disability (including bones) 

• E: everything else, e.g. pneumoperitoneum 

 



(A) Airways 

                 

• Checking the upper midline to see 
the airways. 

• Following down the trachea to the 
carina 

– is it straight and midline? 

– is there any narrowing? 

• checking both main bronchi 

– is the carina wide (more than 
100 degrees)? 

– is there bronchial narrowing or 
cut-off? 

– is there any inhaled foreign 
body? 

 



(B) Breathing 
     Look for lung and pleural 

pathology 

• both lungs should be well 
expanded and similar in volume 

• compare the apical, upper, middle 
and lower zones in turn 

               Apical zone: above the 
clavicle 

               Upper zone: below the 
clavicle and above the cardiac 
silhoutte (till lower border of 2nd 
rib anteriorly) 

               Middle zone (hilum) from 
border of 2nd -4th rib) 

                Lower zone (the bases): from 
the border of the 4th rib –
diphragm). 

– is one lung larger than the 
other? 

– are they symmetrical? 

– are there areas of increased 
density? 

 

 



Lung zones 



Pneumothorax 

  



Bulla, Giant Bulla 
 

•   Air-filled space in the lung parenchyma due to destruction of alveolar tissue, distal to terminal 
bronchiole 
•   Larger than 2 cm in distended state 
•   Bullae + emphysema = bullous emphysema (can be congenital or complication of COPD) 
•   Giant bulla = bulla larger than one third of the hemithorax size and compression of adjacent 
lung parenchyma 



 

 

•They composed from .......(pulmonary vasculature, lymph nodes, fat, and the major bronchi). 
 
•The LPA is more vertical and is a visible component of the left hilum while the RPA is more horizontal and 
not seen. 
 
•The left hilum is often positioned slightly higher than the right (97%) and more posterior on the lateral 
view, but there is variability. 
 
•The hila are usually roughly the same size, so asymmetry should raise suspicion of pathology. 
 
•Hilar enlargement ...bilateral symmetrical  (sarcoidosis or lymphoma) 
                                     Unilateral / asymmetrical  (lung malignancy). 
 

Hila 



(C) Circulation 

• Look at the heart and vessels (systemic and 
pulmonary). 

• check the cardiac position 

– is 1/3 to the right and 2/3 to the left? 

• assess cardiac size 

– is the cardiothoracic ratio < 50%? 

• check the position and size of the aortic arch 
and pulmonary trunk 

• check the width of the upper mediastinum 

• look at the hilar vessels 

– can you see them clearly on both sides? 

– are they at a similar height? 



Cardiac valves 

 
• 3 valves (aortic, mitral and tricuspid) commonly 

overlap each other on frontal radiograph (what 
about PV). 

 
• To differentiate the mitral from aortic valve on lateral 

view.... Imaginary line (from the junction of the 
sternum and diaphragm to the carina). This line 
normally intersects AV. The valve below the line is 
MV. The TV tricuspid valve is the one to the side of 
MV. 

 
• Without a lateral view, the best criterion for use in 

differentiating between aortic and mitral prostheses 
is the direction of flow (discernable in Starr-Edwards 
and most Bjork-Shiley prostheses). Orifice (en face or 
in profile) and orientation (vertical or horizontal) of 
prosthesis are less reliable. 



(D)  Diaphragm and disability  

Diaphragm: 
• The right hemidiaphragm is in most cases 

higher than the left (as a result of the 
underlying liver).  The stomach underlies 
the left hemidiaphragm and is best 
identified by the gastric air bubble located 
within it. 

 

• The diaphragm should be indistinguishable 
from the underlying liver in healthy 
individuals on an erect CXR, however if free 
gas is present (often as a result of bowel 
perforation), air accumulates under the 
diaphragm causing it to elevate and 
become visibly separate from the liver. 

 



Costophrenic angles 
• The costophrenic angles are 

formed from the dome of each 
hemidiaphragm and the lateral 
chest wall. 

 

• In a healthy individual the 
costophrenic angles should be 
clearly visible on a normal CXR 
as a well defined acute angle. 

 

• Loss of this acute angle (referred 
to as costophrenic blunting) can 
suggest the presence of fluid, 
scarring, or consolidation. 

 

 



Disability 

• Check for any bony pathology (fracture or 
metastasis). 

• Examine the posterior (horizontal) ribs on 
one side of the chest then the other side 

• Look at both shoulders via tracing along bone 
cortex (clavicle, scapula, upper hummers) 

• Look at spine (vertebrates and discs) 

– They should be rectangular and of a 
similar height with visible disc spaces 

 



(A) 

(B) 

(C) 



(E) Everything else 

 

• Review the upper abdomen, soft tissues and 
take a look at some final check areas. 

• is there free gas under the diaphragms? 

• is there subcutaneous emphysema? 

• is the gastric bubble in the correct place? 

• is there a hiatus hernia? 

• is there an absent breast shadow? 

• are there any surgical clips? 

• check again... 

– are the lung apices clear? 

– is there any retrocardiac or 
retrodiaphragmatic pathology? 

 



(A) (B) 



Summary  



Answers 

1 Hemidiaphragms 8 Below Hemidiaphragms 

2 
Costophrenic 
Angles 

9 Hila 

3 
Zones of the 
Lungs 

10 Anterior Mediastinum and Sternum 

4 
Carina and 
Bronchi 

11 Trachea 

5 Pleura and Ribs 12 Posterior Mediastinum 

6 Chest Wall 13 Spine 

7 
Cardiac 
Silhouette 

14 Soft Tissue of the Axilla and Lower Neck 



Cases (brain storming) 

(A) (B) 



(C) (D) 



(E) (F) 
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