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INTRODUCTION 
 
The purpose of this booklet is aimed as a revision for the interpretation of the commonest imaging 
modality, the chest x-ray (cxr). The goal is to provide a systematic framework for approaching cxr 
review. Despite most consensus guidelines advocating for indicated, rather than routine chest x-
rays, it remains one of the more common imaging investigations ordered peri-operatively. As 
such, it is the responsibility of the anaesthetist as the perioperative physician to be able to interpret 
these radiological images and identify the more common pathologies thereby verifying any 
disease or disorder that may affect our peri-operative anaesthetic care and ensuring formulation 
of a patient specific plan.   
 
According to the Royal College of Radiologists, the pre-operative cxr is not routinely indicated. 
An exception included patients prior to cardio-thoracic surgery, likely admissions to ICU, or 
patients with suspected malignancy or TB. Anaesthetists may also request chest x-rays for 
dyspnoeic patients, those with known cardiac disease and the very elderly. Many patients with 
cardio-respiratory disease have a recent cxr available and a repeat cxr is not required unless for 
specific reasons (1). 
 
The Task Force on pre-anaesthetic evaluation of the American Society of Anaesthesiologists 
(ASA) agreed that ‘pre-operative tests including chest x-rays, should not be ordered routinely and 
further agreed that pre-operative tests might be performed on a selective basis for the purpose of 
guiding or optimising management.’ The agreed upon clinical characteristics to consider when 
deciding whether to order a pre-operative cxr included smoking, recent upper respiratory tract 
infection (URTI), chronic obstructive pulmonary disease (COPD) and cardiac disease. 
The Task Force agreed ‘cxr abnormalities may be higher in such patients but does not believe 
that extremes of age, smoking, stable COPD, stable cardiac disease or recent resolved URTI 
should be considered unequivocal indications for cxr.’ In their review of the literature, they noted 
that routine chest x-rays were reported as abnormal in 2.5%–60.1% of cases (20 studies) and led 
to changes in management in 0%–51% of cases found to be abnormal (9 studies). Indicated cxrs 
were reported as abnormal in 7.7%–65.4% of cases (18 studies) and led to a change in 
management in 0.5%–74% of cases (9 studies). From the above literature review, we can 
appreciate that on occasion there was a varied range of abnormalities noted in both the routine 
and indicated chest x-rays, a proportion of which did result in a change in patient management 
(2). Utilising practice guidelines, as well as the patient’s history and clinical examination, should 
therefore be used as a tool to guide our decision for requesting a perioperative cxr. 
 
The 2018 South African Society of Anaesthesiologists (SASA) practice guideline recommends 
that pre-operative tests should be ordered selectively, balancing risk and costs against benefits, 
taking the invasiveness of surgery into account, and whether the results would change our 
anaesthetic management. “A cxr should be available where; clinical examination indicates lung 
pathology with remaining functional impairment, a history of haemoptysis, a recent history of 
thoracic injury, clinical grounds to suspect pulmonary hypertension, and other indications”(3). 
 
In 2008, members of the Fleischner society compiled a glossary of terms for thoracic imaging. 
This glossary includes classic, distinctive radiological anomalies that are characteristic of disease, 
or a group of similar pathologies. I have included some of these images in my booklet to create 
familiarity with recognition of these patterns of disease as an aid in establishing differential 
diagnoses(4). 
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QUICK RECAP- Reference the normal chest x-ray 
Figure 1. The normal cxr (5) 

 
Figure 2.                                                                                                                                      (6)    

A: Anatomic features                                     
(1) Trachea 
(2) Carina 
(3,4) Right and left main bronchi  
(5,6) Right and left hilar structures 
(7) Right horizontal fissure 
(8) Right cardiac border formed by right atrium 
(9) Left cardiac border formed by left ventricle 
(10) Aortic knuckle 
(11) Descending thoracic aorta 
(12) Right paratracheal line 
(13,14) Right and left hemidiaphragms 
(15,16) Costophrenic angles  
(17) Gastric air bubble (18) Gas in the colon.  

B: Bony thorax  
(1,2) Right and left clavicles  
(3,4) Right and left sternoclavicular joints 
(5,6) Right and left scapulae 
(7,8) Right and left humeral heads 
(9) Spinous process of T1 
(10,11) Right & left transverse processes of  
            T1  
Anterior ribs (AR)  1–6 
Posterior ribs (PR) 1–10. 

 
 
 
 
 
 
  
 
 
 
 
 
                                                            

• The amount of x-rays absorbed by the 
body tissues is roughly proportional to 
the density of the material they are 
passing through i.e. bone will absorb a 
higher proportion of x-rays than fat, and 
metal more than bone(6). 
 

• Four main tissue densities: 
1. Bone is the densest tissue: white 
2. Gas is the least dense: black 
3. Soft tissues e.g. muscle: light grey 
4. Fat: dark grey 
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LATERAL VIEW 

                                                                                                                                              
1. The lung fields in front of and above the heart should be of equal density to those behind the  
    heart. Check that there are no discrete lesions in either field. 
 
2. Retrosternal space: 
   The retrosternal line: The line is caused by the interface between the retrosternal soft tissues    
   (mainly fat) and the anterior aspect of the right lung. 
   This should be the blackest part of the film. An anterior mediastinum mass will obliterate this    
   space (white) (4). 
 
3. Horizontal fissure position (5): a faint white line passes horizontally from the midpoint of the    
    hilum to the anterior chest wall. If not horizontal, the fissure is displaced. 
 
4. Oblique fissure position (6): passes obliquely downwards from the T4/T5 vertebrae, through   
    the hilum, ending at the anterior third of the diaphragm. 
 
5. The heart occupies most of the mediastinum. 
      The cardiac borders seen on the lateral CXR are formed as    
      follows: 

• Anteriorly:  right ventricle (blue). 

• Posteriorly immediately behind the hila: left atrium (green). 

• Posteriorly below the hila: left ventricle (brown). 

• Rule of thumb: If there is any abrupt change in density across the 
shadow of the heart, one should suspect superimposed pulmonary 
pathology(7). 

 
 
                                                                                                                   Figure 4.                 (7) 
 

 
Figure 3: Lateral film.                          (5)                             

(1,2) Right and left hemidiaphragm 
(3) Gastric air bubble 
(4) Retrosternal space 
(5) Horizontal fissure 
(6) Oblique fissure 
(7) Hila 

• Look at the film with the vertebral column on 
the right and the front of the chest on the left   

• Identify the diaphragms: 
➢ The right hemidiaphragm (1) stretches across 

the whole thorax and is clearly seen    
     passing through the heart border. 
➢ The left hemidiaphragm (2) disappears when 

it reaches the posterior border of the heart. 
                            or 

➢ Look at the gastric air bubble (3).   
PA film: measure the distance between the 
gastric air bubble (which falls under the left 
diaphragm) and the top of the left           
diaphragm.  
Compare to lateral film:  the diaphragm that is 
the same distance above the gastric air 
bubble is the left diaphragm. 
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6. Check the density of the hila (7). A hilar mass may make the hila more white. 
7. Diaphragm’s appearance: Pleural effusions can be more obvious on a lateral film. Its    
     appears as blunting of the costophrenic angle either anteriorly or posteriorly. 
8. Vertebral bodies:  should get more translucent (darker) as we follow it caudally. Confirm 
     they are all the same shape, size, and density. Look for collapse of a vertebra or for    
     vertebrae that are significantly lighter or darker than the others (indicates bone disease).  
     Consolidation in the posterior costophrenic sulcus can also make the vertebral bodies  
     appear abnormally white. 
 

• Localising the lesion on the lateral film                                                                            (5) 

 
ALVEOLAR DISEASE VERSUS INTERSTITIAL DISEASE (7) 

• An area of diffuse shadowing on a cxr requires careful analysis. It is the evaluation of the 
shadow pattern which allows a particular diagnosis or group of diagnoses to be considered.  

• Alveolar disease (air space disease): The filing of alveolar air spaces with abnormal material. 
That material may be blood, pus, water, protein, cell debris, or a combination of two or more 
of these. 

• Interstitial disease: This affects the supporting tissues of the lung parenchyma (i.e. the 
interstitium), including the alveolar walls. 
 

• The CXR features to look for are: 

 ALVEOLAR CHANGES INTERSTITIAL CHANGES 

USUAL SHADOWS - Fluffy or blobby 
- Ill-defined margins 
- Coalescing / merging 
- Segmental / lobar 

- Small nodules 
- Linear / reticular 
- Linear / reticular with septal lines 
- Reticulo-nodular 

OCCASIONALLY - Air bronchogram - Reduced lung volume(extensive    
   disease) 
- Honeycomb pattern 
  (end-stage disease) 

                                                                                                                                              (7) 
Descriptive terms 
➢ Fine or small nodules: Tiny opacities. 
➢ Reticular- mesh or basket-like: A pattern comprising fine or coarse lines. 
➢ Reticulo-nodular: A combination of small nodules and basket-like linear opacities. 
➢ Septal lines: Fine thread-like lines produced by fluid or thickening of the septa 

between the lobules of the lung. Several different types of septal lines have been 
described e.g. Kerley B lines (fine horizontal lines approximately 1 cm long, situated 
perpendicular to the lateral pleural surface).  

LOCATION OF THE LESION RIGHT LUNG LEFT LUNG 

UPPER LOBE The lesion lies anterior to the 
oblique fissure  
                    Or 
The lesion lies above the 
horizontal fissure 

It is anterior to the oblique 
fissure 

MIDDLE LOBE The lesion lies anterior to the 
oblique fissure  
                     Or 
The lesion lies below the 
horizontal fissure 

 - 

LOWER LOBE The lesion lies posterior to the 
oblique fissure 

The lesion lies behind the 
oblique fissure 
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SYSTEMIC APPROACH TO CHEST X-RAYS 
A systemic approach is indicated to prevent erroneous omissions when reviewing a chest x-ray. 
 
1. LABEL: 

• Patient name, hospital number: Verify the details. 

• Date of exam. 

• Compare the current cxr with previous chest x-rays and imaging and note any change in   
     the findings. 
 
2. PROJECTION AND PATIENT POSITIONING 

• Side marker (Right or left): Do not miss dextrocardia! 

• Erect or supine. 

• Lordotic or kyphotic. 

• Frontal cxr: Antero -posterior (AP) or Postero -anterior (PA) film- PA is the preferred. 
projection. AP chest x-rays are usually acquired for a bedside cxr with a seriously ill or frail 
patient. 

 
 
 
 
 
 
           
         
 
 
 
 
              Figure 5.                                                                                                              (6)                        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                    
         
               A:  PA view                                           B: AP VIEW 
                  (Scapulae are pulled almost fully 
                   out of the lung field) 

• Lateral:  
➢ Left lateral is the standard view. 
➢ Allows us to localise lesions in the AP dimension, lesions behind the left side of the heart, or 

the posterior recesses of the lungs. 

ISSUES WITH PA VIEW ISSUES WITH AP VIEW 

Patient must be able to stand (or 
sit on a stool). 

Magnification of the heart. 

 Shape of mediastinum distorted. 

 Supine view: Due to distension of 
upper lobe bloods vessels, can 
be confused with elevated left 
atrial pressure. Patient may be 
unable to take a full inspiration, 
and may be rotated due to un-
cooperative behaviour. 
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• Expiratory films:  
➢ Air trapping in bronchial obstructions e.g. Foreign body. 
➢ Pneumothorax appears larger. Some small pneumo-thoraces are only visible on expiration. 

 
3. TECHNICAL QUALITY 

• Includes both lung apices, the lateral sides of the ribcage, and both costophrenic angles. 

• Assess RIP (rotation, inspiration and penetration(5): 

 
 

Rotation: 
 
➢ The medial aspect of the clavicles  
    should be equidistant from the    
    spinous processes. 

Figure 6. 

Inspiration:  
➢ For the degree of inspiration, count 

down to the lowest rib crossing through 
the diaphragm. 

➢ Six anterior ribs or ten posterior ribs 
indicate adequate inspiratory effort(6). 

➢ Poorly inspired film - makes the heart 
appear larger and gives the 
appearance of basal shadowing due to 
crowding of vessels at the 
lung bases. It also causes the trachea 
to appear deviated to the right.  
 

PA CXR: Inspiration   PA CXR: Expiration 
 
 
Figure 7.                                                    (1) 

Penetration:  
➢ Look at the lower part of the cardiac 

shadow, the vertebral bodies should 
only just be visible through the cardiac 
silhouette. 

➢ Over-penetrated: Too clearly visible, 
may miss low-density lesions and 
details of bone structures and lung 
fields will be lost.  

➢ Under-penetrated: Cannot see the 
vertebral bodies at all and the lung 
fields will appear falsely white (5). 

Under-penetrated            Over-penetrated 
(underexposed)               (overexposed) 
 
Figure 8. 
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4. OBVIOUS ABNORMALITY 

• Is the lesion in the chest wall, pleura, within the lung or mediastinum? 

• Which lung is involved? Which part of the lung? 

• It is helpful to divide the lungs into zones when describing abnormalities.  
➢ Upper zone: extends from the apex to the inferior border of the second rib anteriorly. 
➢ Mid zone: from the inferior border of the second rib to the inferior border of the fourth rib 

anteriorly. 
➢ Lower zone: from the fourth anterior rib to the diaphragm. 

 

• The size and shape of the abnormality. 

• Is it focal or diffuse, rounded or spiculated, well or poorly demarcated? 

• The density of the abnormality in relation to the normal surrounding tissue. 
➢ If the abnormality is denser (i.e. whiter) than the normal tissue: we describe it as increased 

opacification or density. 
➢ If less-dense (i.e. blacker): we describe it as increased lucency or reduced density. 
 

• Texture: uniform or heterogenous appearance. 

• Other features: 
➢ If there is anything else in the abnormality:  air bronchograms or fluid levels. 
➢ Are there other abnormalities:  volume change, bony abnormalities, or surgical clips? 
 
5. SYSTEMATIC REVIEW OF THE X-RAY 

• The ABCDE approach can be used to carry out a structured interpretation of a chest x-ray: 
➢ Airway: Trachea, carina. 
➢ Breathing: Hilar structures, apices, pleura, and costophrenic angles, compare both lungs. 
➢ Cardiac: Heart size and borders, valves, pacemakers, outline of great vessels, mediastinum. 
➢ Diaphragm: Including assessment of costophrenic angles. 
➢ Everything else: Bones, soft tissues, tubes, lines, nasogastric tubes, and review areas. 
 

• Airway:  
➢ Is the trachea central? Deviated due to patient rotation or pathology?  
➢ Trachea being pulled to same side as pathology: Volume loss, such as lobar or lung collapse 
➢ Trachea pushed away : Due to increased volume such as a large pleural effusion, tension 

pneumothorax or mediastinal mass(6). 
➢ Is the trachea narrowed? Focal or diffuse narrowing. 

 

• Breathing: 
➢ Look at the hila, apices, pleura, and costophrenic angles, compare both lungs. 

 
➢ Hilum: 
✓ Assess contour, location, and density. 
✓ The left hilum should be higher than right (the difference should be <2.5 cm). If it isn’t, look for 

volume loss either pulling the right hilum up or pulling the left hilum down (5). 
✓ It should be concave in shape, with no lumps or convex margins. 
✓ Do they appear nodular or enlarged? 
✓ Are there calcifications? 
✓ Are the pulmonary arteries enlarged? The diameter at the mid-point of a normal 
✓ descending pulmonary artery should not measure more than 9 mm in women and 10 mm in 

men(7). 
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✓ Look for vascular congestion or oedema. Is 
the central pulmonary vasculature indistinct? 
Is there redistribution of the pulmonary veins? 
 
 
 

 
 
 
 
 
 
 

 
➢ Pleura and Lung Apices: 
✓ Examine the apices, lateral aspects of each lung, medial aspect near the mediastinum, and 

the lung bases for the pleural line, surfaces, and the fissures. 
✓ Check for masses, calcifications, pleural thickening, nodularity, fluid, or pneumothorax (can 

be subtle at the lung apex). 
✓ Check that the vascular markings extend to the periphery of each lung. 

 
➢ Pleural effusions:  
✓ Blunted costophrenic angles. 
✓ Supine patient: Hazy opacity over the lung. 
➢ The costophrenic angles should be well-defined. 
 

• Cardiac and Mediastinum: 
➢ Examine the cardiac silhouette identifying all the heart borders and the outline of the great 

vessels. 
➢ Position and situs. 
➢ Heart size: Use the cardiothoracic ratio (CTR). 
✓ Cardiomegaly: If the maximal transverse cardiac diameter (TCD: c) is greater than fifty percent 

of the maximal transverse internal thoracic diameter (TTD: a+b).  
 

 
Figure 10:  CTR 
Measure the distance from the midline of the spine to the most 
lateral aspect of the cardiac apex (b) and add this to the 
distance from the same midline to the most lateral aspect of 
the right atrium (a). This is divided by the maximal transverse 
internal thoracic diameter i.e. the largest horizontal width of the 
chest from right to left pleural surface (c). 
(a+b/c)= cardiothoracic ratio (CTR) 
                             
                                                 

✓ Only accurately assessed on a well inspired PA cxr due the effects of magnification on AP and 
under-inspired x-rays. If it’s normal on the AP view, then it will be normal on the PA; 
conversely, if it is grossly enlarged on the AP (CTR >0.6 on an AP film) it is likely to be enlarged 
on the PA X-ray(1). 
 

➢ If the cardiac and mediastinal borders are not clearly visible, consider if there is pathology in 
the adjacent lung (6). 

➢ Sternotomy wires: Intact and aligned. 
➢ Evidence of prior surgery or valvular intervention(7). 

 

Figure 9.                                                (7) 
Pulmonary arterial hypertension                                              
The diameter of the left descending 
pulmonary artery (PA) exceeds the normal 
10 mm (male) or 9 mm (female).  
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➢ Pacemaker: 
✓ Check lead positions. 
✓ No evidence of a fracture through a lead. 
✓ Connected to the generator. 

 
Pacemaker optimal electrode positions (7):  

 

 

Figure 11. 
The position of the valves on the 
frontal cxr.  
A = aortic; P = pulmonary; 
M = mitral; T = tricuspid 

Figure 12. 
The position of the aortic 
(A) and mitral (M) valves on 
the lateral cxr.  
 
 
 
The dotted line extends 
from the carina to 
the anterior costophrenic 
angle.  

 
A useful rule of thumb: calcification situated mainly 
above this line will lie in the aortic and pulmonary valve; 
calcification situated mainly below this line will lie in tricuspid 
or the mitral valve. 

THE FRONTAL CXR 
➢ Atrial electrode in the right atrium. 
➢ Ventricular electrode in the apex of the 

right ventricle. 
➢ Biventricular pacing: The additional lead 

is in the coronary sinus. 

• Leads / lead: A direct course through the 
veins to the heart. Neither taut nor 
redundant. 

THE LATERAL CXR 

• Ventricular lead: The tip should be 
directed anteriorly and inferiorly. 
 

• Atrial lead: The lead should have a 
smooth anterior curve as it is projected 
over the heart. The electrode tip should 
be angled superiorly i.e., positioned in 
the right atrial appendage. 

Figure 13:  
Single chamber 
pacemaker. The 
ventricular lead has its 
tip situated at the apex 
of the right ventricle. 

Figure14: 
Lateral cxr. 
Normal position 
of a ventricular 
lead. 

Figure 15: 
Dual chamber 
pacemaker. The atrial 
lead has its tip in the 
right atrium (RA); the 
ventricular lead has its 
tip at the apex of the 
right ventricle (RV). 

 
Figure 16: 
Dual chamber 
pacemaker. The atrial 
wire attaches in the 
right atrial appendage. 
The ventricular wire 
lies across the 
tricuspid valve and 
attaches to the wall of 
the RV. 
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➢ Outline of the great vessels: 
✓ The size and shape of each of these structures need to be reviewed for signs of enlargement 

or reduction in size 
✓ The heart and mediastinal outline are made up of a series of ‘bumps’(1). 
✓ The right side: right brachiocephalic vessels, the ascending aorta and superior vena cava, the 

right atrium and the inferior vena cava 
✓ The left side: left brachiocephalic vessels, the aortic arch, the pulmonary trunk, the left atrial 

appendage and the left ventricle 
✓ The right heart border is created by the right atrium alone (the right ventricle is an anterior    

structure and hence does not contribute to any heart borders on a PA film!) 
 

Figure 17.                                                                                                                              (1) 

 
➢ Mediastinum: 
✓ Check the mediastinal silhouette and overall appearance. Is it shifted or widened? 
✓ The mediastinum and heart should be positioned over the thoracic vertebra. If not, exclude 

rotation.  
✓ Assess for volume change in the lungs (either volume loss pulling structures towards the 

abnormal side or increased volume pushing them away). 
✓ Marginal mediastinal shift can be observed if the margins of the thoracic vertebral bodies can 

be clearly seen beyond the cardiac and mediastinal contours on a well-centred X-ray. 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The ‘bumps’ which make up the cardiac 
silhouette: 1. Right brachiocephalic vein,  
2. Ascending aorta and superimposed SVC 
3. Right atrium, 4. Inferior vena cava, 
5. Left brachiocephalic vessels, 
6. Aortic arch, 7. Pulmonary trunk,  
8. Left atrial appendage, 9. Left ventricle. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Cardiac chambers and great vessels: 
LA: Left atrial appendage; 
RA: Right atrium; LV: Left ventricle; 
RV: Right ventricle; IVC: Inferior vena cava; 
SVC: Superior vena cava; 
PA: Pulmonary artery; A: Ascending aorta 

CAUSES OF WIDENED MEDIASTINUM 

Technical factors e.g. AP projection 

Vascular structures e.g. Unfolding of the thoracic aorta or aortic dissection 

Masses e.g. Mediastinal tumours or lymph node enlargement 

Haemorrhage e.g. Ruptured aorta 
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➢ Assess the right paratracheal stripe:  
✓ Composed of the soft tissue between the medial wall of the right lung and the right wall of the 

trachea. 
✓ It is visible in 50-60% of X-rays and should measure <5mm in diameter. 
✓ If thickened, it is commonly due to lymph node enlargement. 
 
➢ Assess the aortopulmonary window: 
✓ Located between the aortic arch and the left pulmonary artery. 
✓ There should be no soft tissue visible in this region, hence “window”. 
✓ If abnormal, consider lymph node enlargement. 
 
✓ Assess the mediastinum for the presence of gas within it (pneumomediastinum). 
✓ Appears as linear lucencies projected over the mediastinum. 
✓ Can extend into the neck and may be associated with surgical emphysema. 

 
➢ Remember, the lung continues behind the heart (a large portion of the left lower lobe is behind 

the heart). 
✓ Cardiac shadow should have a uniform density. If not, consider retrocardiac pathology 

(consolidation, lobar collapse, or a mass, is present). 
✓ Inverting the image may assist to make any abnormality more obvious.  

  Figure 18.                                                                                                                          (6) 
                                                                                                                                               

• Diaphragm: 
➢ Shape, position, and clarity or sharpness of both hemidiaphragms. 
➢ Both hemidiaphragms visible and upwardly convex with clear and sharp bilateral costophrenic 

angles. 
➢ Cardio-phrenic angles should be clear: cardio-phrenic fat pads can cause added density. 
➢ The right hemidiaphragm is usually slightly higher than the left, up to 1.5 cm. 
➢ On the lateral film: Right hemidiaphragm is seen in its entirety but the anterior aspect of the 

left hemidiaphragm is not seen as it merges with the heart. 
➢ Check for signs of volume loss or air trapping: seen as flattening of a hemidiaphragm due to 

raised intrathoracic pressure as a result of lung over-expansion, e .g. Air trapping with COPD, 
or tension pneumothoraces (6) 

➢ As the lungs extend behind the diaphragms, look for lung pathology through the 
hemidiaphragms. Inverting the image can make any pathology more obvious. 

➢ Subpulmonic effusions may mimic an elevated diaphragm 
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• Everything else 
➢ Bones:(1) 
✓ Some osseus fractures are better evaluated on lateral view. 
✓ Overall quality- Sclerotic or demineralised. 

 
✓ Assess the spine: 

- Disc spaces, compression fractures, abnormal straightening, or kyphosis. 
- Look for diffuse idiopathic skeletal hyperostosis(DISH), ossification of the posterior 
  longitudinal ligament (OPLL), and signs of ankylosing spondylitis. 

           - Bony lesions. 
 
✓ Thoracic spine:  

- Take particular care to exclude pathology from the thoracic spine in trauma. 
             Patients with even moderate malalignment can be overlooked when projected  
             through the heart or mediastinal shadows. 
 
✓ Clavicles, scapulae and humeri:  

- Review the rest of the imaged skeleton for fractures or destructive bone lesions. 
 
✓ Morphology of chest cavity: 

-  Pectus excavatum or carinatum 
-  Barrel chest 
-  Congenital deformity 
 

✓ Ribs:  
-The ribs are a common site for fracture or metastatic deposits. 
- Identify the first rib and carefully trace its contour from the spine to its junction with    

             the manubrium. 
           - Each rib must be carefully and individually traced in this manner, initially for one  
             hemithorax and then the contralateral side. 
           - The posterior ribs are more obvious and appear horizontal. The anterior ribs are more  
             difficult to see and point downwards. 
           - A useful trick is to rotate the image on its side; rib fractures may then appear more   
              obvious.  
           - Assess the rib spaces, which should be roughly equal. Narrowing can be seen 

   with volume loss in the underlying lung. 
            -Rib notching, cervical ribs and other segmentation abnormalities 
 
➢ Soft Tissues: 
✓ Look for any enlargement or abnormalities of the soft tissues. 
✓ A visual examination should be routinely performed on the chest wall, the neck and both the 

breast shadows. 
✓ Look at the soft tissues for evidence of surgical emphysema (gas [black areas] in the soft 

tissues) and previous surgery (surgical clips, mastectomy) (6).  
 
➢ Evaluate Lines, Tubes, and any other hardware 
✓ Are the support devices positioned correctly? 
✓ An endotracheal tube (ETT) should have its tip proximal to the carina. Endobronchial 

intubation will result in collapse of the non-ventilated lobes. 
✓ The tip of a nasogastric (NG) tube should lie well below the left hemidiaphragm in the stomach. 
✓ Central lines are commonly inserted into the internal jugular veins. Their tips should be in the 

mid- or lower- superior vena cava. Complications: Misplacement and a pneumothorax. 
✓ Are there any abnormal foreign bodies present? 
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➢ Review areas: These review areas are sites where pathology is commonly missed and 
warrant a second look before any chest X-ray is reported as normal. 

➢ Breasts (symmetry/mastectomy). 
➢ Below the diaphragm (upper abdomen for surgical clips /calcification/pneumoperitoneum). 
➢ Behind the heart (hiatus hernia/lung nodules/left lower lobe collapse). 
➢ Thoracic spine and paraspinal lines (trauma). 
➢ Clavicle (nodule behind medial end and eroded lateral end). 
➢ Shoulder (dislocation). 
➢ Apices (pancoast tumour) and Lung parenchyma. 
➢ Hila (assess position, size and density). 
➢ Bones, especially ribs (look for metastases or fractures).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 19.     (6) 

• Summarised checklist to assess chest x-rays  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 20.     (6) 
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SPECIFIC FINDINGS ON CHEST XRAY 
 

PNEUMONIA  

• Dense or patchy consolidation, usually unilateral. 

• Air bronchograms: Due to air-filled bronchi being outlined by airless or densely opacified 
lung parenchyma(8).  
 

• In the lower zones, pneumonia may be difficult to distinguish from effusions. 
 

• Silhouette sign: noted when an intrathoracic lesion touching a border of the heart, aorta, or 
diaphragm will obliterate that border on the CXR. An intrathoracic lesion that is not 
anatomically contiguous with a border will not obliterate that border(7). 

➢ Whenever infection is suspected, loss of part of the silhouette of the heart border or of the 
diaphragm may be the only abnormal feature on the CXR.  

➢ This allows us to deduce the location of the lung lobe with the pathology. 
➢ Look at the borders of the lesion. If the lesion is next to a dense (white) structure, then the 

border between the lesion and that structure will be lost (silhouette sign). 
 

Figure 21.                                                                                                                                   (6) 

 

• Consolidation:  
➢ Consolidation is defined as the process whereby fluid or cells replace the alveolar air to such 

an extent that the lung becomes solid(8). 
➢ The usually sharp border between the lung and these structures is lost if there is consolidation 

in the lobe abutting these soft tissues. 
 

• Radiological patterns of pneumonia can vary, depending on the organism. 
➢ Distribution of shadowing: Shadowing in consolidation appears denser and more clearly 

demarcated at its lower border and because fluid sinks, consolidation gets denser as it moves 
down the lung(5). 

 
 

The silhouette sign tells us that 
there is consolidation (pneumonia) in: 
 
A: The right lower lobe: Right dome of  
     the diaphragm is blurred. 
 
B: The right middle lobe: Right heart  
     border is blurred. 
 
C:  The left lower lobe: Left dome of  
      the diaphragm is blurred. 
 
D:  The lingular segments of the  
      Upper lobe: Left heart border is  
      blurred 
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Causes of consolidation/air space shadowing: 

• Acute 
➢ Pneumonia: Bacterial, TB, Viral,Fungal  
➢ Pulmonary oedema: Cardiogenic or Non-cardiogenic e.g. renal failure, neurogenic, 

aspiration, ARDS 
➢ Haemorrhage: Contusion (trauma), Vasculitis, Infarction 

 

• Chronic 
➢ Pneumonia: TB, Post-obstructive pneumonia 
➢ Malignancy: Bronchioloalveolar cell carcinoma, Lymphoma 
➢ Others: Organizing pneumonia, Sarcoidosis, Eosinophilic pneumonia 

Figure 22. Right middle lobe consolidation. 
Silhouette sign with loss of clarity of the 
right heart border.(1) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 23. Air space opacification/   
                 consolidation. 
‘Fluffy’ or ‘cotton wool-like’ appearance. Air 
bronchograms.(1) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 24. Lateral chest X-ray:  
Right middle lobe consolidation. 
Consolidation is bordered by the 
horizontal fissure superiorly and oblique 
fissure posteriorly. 

Figure 25.Broncho-pneumonia:  
More widespread consolidation affecting both 
lungs, especially in the mid to lower zones. 
Arrow: An air bronchogram. 
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Figure 26. Pneumocystis Carinii   
                 (Jiroveci) Pneumonia (PCP) 
- Both lungs show reduced volume and  
  large areas consolidation.  
- In PCP the whiteness does not extend to  
  the apices or affect the costophrenic  
  angles.  
- Perihilar area: White shadowing in this  
  region and blood vessels will appear less    
  well defined.  
- Peribronchial cuffing: Due to fluid & is  
  seen as increased whiteness within the    
  walls of the airways.  
- Airways have a thickened or fuzzy  
  appearance, with a central hole(5). 

Figure 27. Tuberculosis classically causes 
patchy consolidation affecting the upper lobes 
and apical segments of the lower lobes which 
may progress to cavitation.(1) 
 
ACTIVE TB PROBABLY 

INACTIVE TB 

-Cavitation 
-Ill-defined shadows 
-Change from initial      
 cxr: increased    
 shadowing. 

-Calcifications  
  with all shadows 
  well-deformed 

 

Figure 28. Typical miliary shadowing of    
                  TB                                      (5) 
-Miliary TB- opacities profuse in the upper  
 Zone- (sarcoid- perihilar and mid zones; 
and with miliary metastases there are more 
opacities in the lower zone). 

Figure 29. Multiple cavities in tuberculosis   

                (arrows).                                       (5) 
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COVID 19 PNEUMONIA 

• The imaging findings of COVID-19 pneumonia and their evolution over time are well described: 
an organising pneumonia pattern of lung injury is most common, with some patients 
developing diffuse alveolar damage, and patients with few or no symptoms may have normal 
imaging findings. 

• Several studies investigating the relationship of the severity of lung abnormalities on chest 
radiographs with disease severity have shown scores reflecting an increased extent and 
intensity of lung opacities to be associated with more severe clinical manifestations, higher 
rates of ICU admission, and death(9). 

• The following are commonly reported findings(8): 
✓ Ground glass opacity(GGO): The most commonly reported finding.  
✓ Defined by the Fleischner Society as a “hazy increased lung density with preservation of 

bronchial and vascular walls”.  
✓ Seen as peripheral areas of increased density with loss of clarity of broncho-vascular markings 

due to superimposition of structures. 
✓ Commonly bilateral rather than unilateral (except in early disease), peripheral more than 

central in location, but with increasing severity there is notably increased total lung 
involvement.  
 

➢ Consolidation: 
✓ Associated with the air-bronchogram sign 
✓ Consolidation is multifocal, segmental with mid to lower zone preponderance.  
✓ With disease progresses, consolidation becomes the more dominant pattern with increasing 

central lung involvement(8). 
 

➢ Linear opacity: 
✓ Lines or band-like and can be due to atelectasis or interstitial thickening. 
✓ Can be oriented horizontally, obliquely or parallel to the pleural surface and are often longer 

and thicker than interlobular septa. 
✓ They can have an arc-shaped morphology in keeping with perilobular opacities, i.e. disease 

process at the periphery of the secondary lobule. 
 

➢ Crazy-paving: 
✓ Ground glass opacities superimposed with reticular opacities. 
✓ Reticular opacities in the form of interlobular septal and intra-lobular interstitial thickening. 
✓ As disease severity worsens, crazy-paving with consolidation and air-bronchograms is 

associated with a poorer prognosis. 
 

➢ Reversed halo(ATOLL) sign: 
✓ defined as a focal rounded area of ground glass opacification surrounded by a rim (complete 

or incomplete) of consolidation. 
✓ Likened to a coral reef or “atoll”, and it has been described in patients with organising 

pneumonia and now in COVID-19 pneumonia. 
✓ Seen during the later stages of the disease in areas with nodular opacities or 

consolidations. 

• Less commonly reported findings are: 
➢ Discrete nodules with/without tree-in-bud: nodular, sometimes solitary, with subsequent 

development of bilateral multifocal more extensive changes. 
➢ Pleural effusions: Later stage of the disease. Poor prognostic sign. Should raise suspicion for 

acute pulmonary embolism, and this diagnosis must always be considered when there is an 
acute clinical deterioration(8). 
 

➢ Lymphadenopathy  
➢ Cavitation: Cavitation is described as (intralesional) areas of gas or lucency within airspace 

opacification. 
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COVID Pneumonia 

 

PLEURAL EFFUSIONS 

• Look closely at the texture of the whiteness 
and the shape of the upper border of the 
shadowing.  

• Fluid has a meniscus, so the upper outer 
border of an effusion will be concave. 

• The upper border of an effusion will peak much 
more laterally than a raised hemidiaphragm. 

• Look for mediastinal shift. (Collapse shifts 
towards the white lung field). 

• Is the effusion bilateral or unilateral? If it is 
bilateral, it is more likely to be a transudate 

• Heart size, and look at the hilum for possible 
enlargement- Heart failure? 

• Visible lung fields- any obvious masses. 

• Bones- signs of metastasis. 

• Apices of the lungs- tumours and TB. 

• Exudate versus Transudate     

Figures 32,33.                                                 (10)                                                             

-Large right sided pleural effusion:      (6)                                                     
- Large right homogenous opacity that 
   occupies most of the right hemithorax.  
- Obliteration of right costophrenic angle. 
- A meniscus is present.                        (5) 

Transudate  
<30 g/L of protein 

Exudate 
>30 g/L of protein 

- Heart failure 
- Liver failure: cirrhosis 
- Protein loss:   
  nephrotic syndome,  
  protein losing  
  enteritis 
- Reduced protein  
  Intake: malnutrition 
- Iatrogenic:  peritoneal  
  Dialysis 

-Infection:pneumonia,   
 TB 
-Infarction 
-Malignancy: bronchial    
 carcinoma metastasis,  
 mesothelioma     
-Collagen vascular  
 disease: R.A, SLE 
-Abdominal disease:  
 pancreatitis, subphrenic  
 abscess 
-Trauma/surgery 

 
Figure 30.                                                   (9) 
PA CXR:  
Mild, ill-defined pulmonary opacities in periphery 
of lungs bilaterally (arrows).  

Figure 31. Severe COVID-19 pneumonia in 
an intubated patient, showing extensive 
bilateral GGO and areas of consolidation in 
the mid- and lower zones .                 (8) 
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PULMONARY OEDEMA                              

 
Figure 34.                                                    (6) 
                                             
- Some of these signs can be present: 
A: Alveolar oedema (airspace opacification) 
     and interstitial shadowing. 
B: Kerley B lines (little white horizontal lines 
     best seen at the periphery of the lung  
     above the costophrenic angle). 
C: Cardiomegaly (Cardiothoracic ratio of    
    >50% on a PA X-ray). 
D: Upper lobe venous blood diversion. 
E: Effusions 
F: Fluid in the horizontal fissure. 

CAUSES OF PULMONARY OEDEMA(1): 
➢ Cardiogenic 
- Left ventricular failure  
- Ischaemic 
- Cardiomyopathy 
- Aortic/mitral valvular disease 
➢ Non-cardiogenic 
- Near drowning 
- Aspiration 
- ARDS  
- Raised intracranial pressure 
- Renal failure/fluid overload 
 
KERLEY B LINES: Due to oedema of the 
interlobar septa. 
UPPER LOBE BLOOD DIVERSION: 
- Applies to erect films only.  
- Due to lower zone arteriolar  
  vasoconstriction secondary to alveolar   
  vasoconstriction.    
- Compare size of UL and LL blood vessels  
  at similar distances from the hilum and    
  compare width. If the upper lobe blood  
  vessels are the same size or wider as the  
  LL vessels, there is upper lobe blood  
  diversion. 
‘BATS WING’ SIGN: 
- Bilateral perihilar shadowing (Whiteness). 
- Seen in severe heart failure. 

ACUTE RESPIRATORY DISTRESS 
SYNDROME  (ARDS)                       

Figure 35.                                                   (5) 
- Non- specific                                               
- The exudative phase: Diffuse alveolar  
  damage 
- Diffuse, bilateral, fluffy, coalescent opacities       
  due to alveolar fluid 
- Air bronchograms  

-Three stages: exudative, proliferative and  
 fibrotic 
- Develop 12-24 hours after initial lung insult  
  due to proteinaceous interstitial oedema.  
- Within one week, alveolar pulmonary  
  oedema (hyaline membrane) occurs due to  
  type 1 pneumocyte damage.  
- ARDS persists for days to weeks. 
 - As the initial CXR findings of ARDS clear,  
   the underlying lung displays a reticular  
   pattern secondary to type 2 pneumocyte  
   proliferation and fibrosis               
To distinguish ARDS from LVF: 
- Heart size: In ARDS it may be normal size. 
- Distribution of the shadowing. More central    
  with LVF; and in ARDS it’s more peripheral. 
- Kerley B lines. Can occur in ARDS, but  
  they are much more common in LVF. 
- Look for the presence of a pleural effusion.  
  They can occur in ARDS but they are much  
  more common in LVF. 
- Compare to old films. A large heart and  
  pleural effusion may have shown on 
  earlier films-> LVF more likely 
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PNEUMOTHORAX                 Figure 36. (6)       

- Right pneumothorax                                
- Air within the pleural space (outer right lung  
  field is black). 
- Loss of lung markings in peripheral lung field 
- A line can clearly be seen with absence 
  of lung markings beyond it, in keeping with a  
  lung edge.              *No Mediastinal shift 

Carefully look at the: 
-Lung edge: In a pneumothorax we see the    
  edge of lung (not normally seen). 
- Upper zone:  Where air will accumulate   
  First (easier to detect the lung edge with the  
  x-ray turned on its side). 
- Mediastinum: Mediastinal shift away from  
  the black lung suggests a tension  
  pneumothorax is developing (medical  
  emergency!) 
- The rest of the lungs. Bullous disease (if  
   bullae or emphysematous changes). 
- Differentiating between a pneumothorax:  
➢ Distribution of the blackness: With a 

pneumothorax it will be peripheral and in 
the upper or lateral zone and even 
underneath the lung and the edge of the 
blackness will run parallel to the chest wall. 
Bullae are within the lung with curvilinear 
convex margins. 

➢ If there are lung markings crossing the 
black area, and if the lung markings are 
peripheral to the blackness, it is likely 
bulla. 

TENSION PNEUMOTHORAX   Figure 37. (5) 

- The right lung appears large, black (air) with  
  No lung markings. 
- Tracheal/mediastinal deviation away from 
  the pneumothorax towards the left side. 
- Flattening of the ipsilateral dome of the  
  diaphragm. 
- This is a clinical diagnosis and is a medical     
emergency that must be treated immediately. 

CHRONIC OBSTRUCTIVE AIRWAY 
DISEASE (COAD)              Figure 38. (1) 

- Hyper-expansion of both lungs and the 
diaphragms are flattened or scallop shaped (5). 
- Count > 7 anterior ribs. 
- Decreased lung markings (black) in the 
  upper and mid zones. Peripheral pruning. 
- Hearts appears small, elongated, and  
   narrowed, with an elevated lower border. 
- Look for bullae (densely black areas of lung,  
round, surrounded by fine curvilinear shadows) 
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LOBAR COLLAPSE    Figures 39,40,41. 
- A loss of volume of that part of the lung:    
 normal radiological landmarks distorted (5). 
- A raised hemidiaphragm ipsilaterally. 
- Tracheal and mediastinal shift towards the  
  collapsed side. 
- The heart shadow will be deviated to the  
   side of collapse. 
- The heart borders should be distinct. If  
  the right heart border is blurred this  
  indicates RML collapse and if the left is  
  blurred, lingular collapse(5). 
- Displacement of the hila 
  The horizontal fissure on the right should  
  run from the centre of the right hilum to  
  the level of the 6th rib at the axillary line.  
  If this is pulled up, it suggests RUL   
  collapse or, if pulled down, RLL collapse. 
- Narrowing of the space between the ribs  
  compared to the opposite side. 
-Increased density of collapsed lobe and   
  compensatory expansion of non-collapsed   
  lobe. 
- As the lung collapses the unaffected lung  
  will be stretched, pulling the blood vessels  
  apart and decreasing the vascularity-  
  makes the unaffected lung appear blacker  
  than usual (a subtle sign).  

LEFT UPPER LOBE (LUL) COLLAPSE: (6) 

Difficult to spot. Most of the LUL lies in front of, 
as opposed to above, the LLL. When it 
collapses it causes a haze to appear over the 
whole of the left lung field (5). 
Veil sign – the whole lung field looks like it’s 
covered by a veil.  
Luftsichel sign: radiolucency in the left upper 
zone, around the aortic arch, due to 
compensatory hyperinflation of the LLL. 

LEFT LOWER LOBE (LLL) COLLAPSE:(6) 

Sail sign : Sharp line like the edge of a sail at 
the same angle as the left heart border. 
Impression of a double left heart border.The 
LLL collapses down behind the heart. The left 
lung field appears much darker than normal, 
and the heart shadow will appear much whiter 
than normal. 
- The medial part of the left hemidiaphragm is  
   indistinct, but the left heart border clear. 

RIGHT UPPER LOBE (RUL) COLLAPSE: (6) 

- Increased opacification in the RUZ with  
  apparent rib crowding in this region 
- An elevated horizontal fissure (usually has a  
  concave border). Trachea deviated to right.  
- Golden’s S sign: present if there is an  
  associated right hilar mass. 
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RIGHT MIDDLE LOBE COLLAPSE: Fig. 42                   

- The can be difficult to detect on CXR.  
- The right diaphragm may be slightly raised;  
  depression of the horizontal fissure noted 
- The upper part of the lower zone may have  
  a hazy white appearance. 
- An indistinct right heart border.  
- CT is better for detecting RML collapse. 

RIGHT LOWER LOBE COLLAPSE:    (6)                                                            

Fig. 43-Sail sign: Similar to the appearance of   
           a left lower lobe collapse.  
         -The medial part of the right   
           hemidiaphragm will be indistinct, while   
           the right heart border is clear. 

LUNG METASTASTES            Figure 44. (6)                                              

- Multiple round opacities in the lung fields. 
- Blunting of the costophrenic angles, more  
  marked on the left (may represent small  
  pleural effusions). 
- Lung metastases- varied signs and  
   symptoms. 
- A vast differential for diagnosis of multiple  
  pulmonary nodules on chest X-ray exists.  
- In adult patients breast, colorectal, and  
  renal cancers are common primaries that     
  metastasise to the lungs. 

 PULMONARY FIBROSIS       Figure 45.  (1) 

- Fine linear and nodular pattern of increased   
  density in both lungs, mainly in the lower  
  zones. Cardiac outline is ‘shaggy’-  
  interstitial lung disease pattern.  
- Ground glass opacification may be present. 
- Most common cause: idiopathic pulmonary  
  fibrosis. Others: Connective tissue disease etc. 
- Interstitial pattern shadowing: thickening of the 
tissue surrounding the alveoli and capillaries in 
the lung. Various types are described.  
Fine netting: reticular; Coarse mesh:honeycomb 
pattern; Fine lines: linear; Innumerable tiny 
nodules: nodular 
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MEDIASTINAL MASSES 
- Classified according to their location in the   
  mediastinum: 

• Anterior mediastinum: Anatomical space 
between sternum and anterior pericardium 

- Thyroid masses 
- Lymph nodes, lymphoma 
- Thymic masses 
- Teratoma 
- Ascending(Thoracic) aortic aneurysm      (1) 
 

• Middle mediastinum: Between anterior 
pericardium and posterior pericardium/ 
posterior tracheal wall                      (1) 

- Lymph nodes 
- Aortic arch aneurysm 
- Bronchogenic cyst 
 

• Posterior mediastinum: Between posterior 
pericardium/posterior tracheal wall and 
anterior aspect of thoracic spine. 

- Hiatus hernia 
- Lymph nodes 
- Descending aortic aneurysm 
- (Neurogenic tumours, other paravertebral   
  masses- anatomically outside mediastinum-  
  considered with posterior mediastinal  
  masses).                                                (1) 
 
- Localise the lesion by assessing which  
  silhouette has been lost. 
- Anterior mass: part of the silhouette of the  
  ascending thoracic aorta or heart border is  
  blurred. 
- Posterior mediastinal masses: Loss of the  
  thoracic spine contour or the descending  
  thoracic aorta outline. Also, abnormalities 
  of the adjacent ribs or bony involvement of  
  the spine. 
 
Cervicothoracic sign: Used to describe the 
location of a lesion at the inlet of the thoracic 
cavity. As the anterior mediastinum stops at 
the level of the clavicle, if a mediastinal mass 
extends above the clavicle, it must either 
represent a posterior mediastinal mass, or it is 
located in the neck.  
 
The silhouette sign, hilum overlay sign(see 
page 27), and cervicothoracic sign are useful 
to help confirm on chest X-ray in which 
mediastinal compartment a lesion is located.  

Anterior Mediastinal mass                 

Figure 46.                                                 (11) 
- a very large mass extending laterally from  
  the left side of the mediastinum (arrows)  
  adjacent to the left heart border and the left  
  cardiac margin is obscured.  
- Its location in the anterior mediastinum is  
  confirmed on the lateral view which shows  
  that the mass (outlined in yellow) is  
  displacing the trachea (blue lines)posteriorly. 
 
Posterior mediastinal mass                  

Figure 47.                                                   (6) 
- A smooth contoured right sided 
  mediastinal soft tissue mass, and in the retro   
  cardiac area, there is also a lobulated 
  soft tissue density in the left paravertebral  
  region. 
- The hila and the cardiac borders are seen   
  separate from the masses.  
-The upper portion of the descending thoracic  
  aorta is visible, but the rest of it cannot be  
  seen separate from the mass. 
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OTHER CLASSICAL SIGNS ON CHEST X-RAY 

• The Silhouette sign: This sign is present when an intra‑thoracic lesion touches 
     the border of the heart, aorta, or diaphragm and that border is obliterated on the CXR(4). 

The heart shadow is seen clearly on a CXR because it is surrounded by aerated lung, which 
is of different radiographic density from that of the heart. When a soft tissue mass touches the 
border of the heart, the clarity of the heart border is obliterated, because the aerated lung is 
displaced and replaced by an entity of similar radiographic density. Loss of the right heart 
border could potentially localise a mass to the anterior or middle mediastinum, or the adjacent 
lung(6). The lesions in the right middle lobe and lingula usually obliterate the right and left 
borders of the heart, respectively. Similarly, the lower lobe lesion obliterates 
the diaphragm and descending aorta. Lesions in the anterior segment of the right upper lobe   
obliterate the right paratracheal stripe, whereas lesions in the apico-posterior segment of the 
left upper lobe obliterate the aortic knuckle(4). 

Figure 48. 
Frontal CXR: A large mass in the 
mediastinum (white arrow) silhouetting 
the right upper mediastinal border, 
suggesting anterior location of the mass in 
the mediastinum and hence a positive 
silhouette sign(4). 
 
 
 
 
 
 

➢ Juxtaphrenic sign: It appears as a peak arising 
from the medial part of the diaphragm. This peak 
is most often due to traction from the inferior 
accessory fissure but can also be caused by 
traction of the major fissure or inferior pulmonary 
ligament. It is seen in upper lobe collapse, middle 
lobe collapse, and in cases of post upper 
lobectomy(4). 

     Figure 49. CXR(4): shows fibrosis in the RUL 
                   (white arrowhead) with a small peak     
                   (white arrow) arising from the right   
                   hemidiaphragm producing the   
                   juxtaphrenic sign 
 

• The Hilum Convergence Sign: 
Also known as the “hilus bifurcation sign”. 
It allows an enlarged hilum due to enlarged 
pulmonary arteries to be distinguished  
from enlargement due to a tumour.  
The sign is applied as follows: 
a) If the vessels appear to arise or converge 
    medial to the lateral aspect of the hilar  
    shadow- then the enlargement is a mass. 
b) If vessels arise from or converge  
    directly onto the hilar shadow- then the 
    enlargement is vascular.               Figure 50.                                                   (7) 
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• The Hilum Overlay Sign: Helps to determine whether the opacity seen is within the hilum, 
and localises the mass to either the anterior or posterior mediastinum. The pulmonary arteries 
and other hilar structures are part of the middle mediastinum. If the opacity is situated within 
the hilum, there will not be any air between the margins of the hilar structures, leading to 
obscuration of the opacities from the proximal pulmonary artery. This will appear as an opacity 
inseparable from hilar structures, and its location is within the hilum(4). A middle mediastinal 
mass would either display the silhouette sign with the abutting pulmonary vessels, or displace 
them laterally. If a mass produces an opacity through which the hilar vessels are clearly seen 
or separate from the normally positioned pulmonary arteries, then the mass is located anterior 
or posterior to the hilum. 
 

     Figure 51.  A well defined low                Figure 52. 
attenuation anterior mediastinal mass.  
An ill defined medial margin and the 
right heart border (especially SVC) 

      is obscured. The hilar vessels  can 
      be seen through the mass,  indicating 
      the mass is not at the hilum. 
 
 

• Continuous diaphragm sign:  
This sign is seen in pneumomediastinum and is used 
as a differential tool between pneumomediastinum 
and pneumothorax.  
Air accumulates between the lower border of the 
heart and the superior part of the diaphragm, resulting 
in complete visualisation of the diaphragm on CXR. 
Normally, the central part of the 
diaphragm is obscured by the heart and is not seen. 
This sign can occasionally be also 
seen in pneumopericardium (4). 

 
 
 
 
                                                                                             Figure 53.                                  (12) 

(a) If the vessels at the hilum lie lateral to the 
enlargement, this indicates that the abnormality is 
due solely to cardiac enlargement. 
(b) If the vessels at the hilum lie medial to the 
lateral margin of the enlarged mediastinum then a 
true mediastinal mass is present                       (7). 
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• Deep sulcus sign: Seen in the supine CXR of a 
pneumothorax, in which air accumulates in the 
lateral costophrenic angle, which appears lucent 
and deep when compared to the other costophrenic 
angle. In the supine position, air accumulates in the 
non-dependent parts of the pleura, i.e. anterior and 
basal parts, in contrast to the upright position in 
which air accumulates in the apex of the pleura. 
False deep sulcus sign can be seen in chronic 
COAD (4). 

• Signs of pneumothorax on supine radiographs are: 
➢ Deep sulcus sign: air in the pleural cavity collects in 

the anterolateral pleural space outlining the deep 
costophrenic angle. 

➢ Increased clarity or sharpness of the ipsilateral 
hemidiaphragm. 

➢ Double diaphragm sign 
➢ Increased sharpness of the mediastinal or cardiac 

outline.                                                                          Figure 54.                                     (12)                                              
 
 

• Double density sign: Left atrial enlargement (LAE) 
appears as a curvilinear soft‑tissue density in the 
right retrocardiac region, with a right atrial opacity. 
Severe cases: curvilinear density of the left atrium 
may project beyond the right atrium border which is 
called ‘the atrial escape’ (4). 

➢ If seen, look for other signs of LAE: 
  - carinal widening 

       - elevation of the left main bronchus 
       - enlargement of the left atrial appendage 
➢ Figure 55: Double density behind the right heart 

with two separate borders due to right atrium                                                                           
(white arrowhead) and left atrium (white arrow).     
                                                                            (4)                                                              

• Chamber enlargement on a frontal CXR- some basic guidelines(7): 

Enlarged Chamber  Features 

Left atrium  
 

➢ A bulge of the left heart border just inferior to the main 
     pulmonary trunk. This bulge is the left atrial appendage. 
➢ Double shadow seen through the heart. This represents 
      the enlarged atrium emerging posteriorly from the cardiac 
      contour and consequently its left and right margins have 
      become outlined by the air in the lungs. 
➢ Displacement and separation of the left and right main bronchi. 

Hence, the carinal angle widens and exceeds 100°. The normal 
angle does not exceed 100°. 

Right atrium 
 

➢ The right heart border becomes prominent.  
➢ Practically, it is difficult to identify enlargement of this chamber. 

Left ventricle  Prominent inferior aspect of the left heart border. 

Right ventricle May give a similar appearance to left ventricular enlargement, but 
often the upper part of the left heart border is most prominent, and 
the cardiac apex is elevated. 
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 LEFT ATRIAL ENLARGEMENT 
 
                                                                                                                                                    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
 

  Figure 56.                                                                                                                       (4) 
                                                                                                                                       
  
OTHER CHAMBER ENLARGEMENTS        

LEFT VENTRICLE                      RIGHT VENTRICLE                RIGHT ATRIUM 
Figure 57. 
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• Westermark’s Sign:  
Defined as a focal area of oligaemia (darkened 
lung fields representing reduced blood flow) 
distal to an occluded pulmonary artery. This 
area appears hypo-attenuated compared to the 
normal lung. This sign is quite rare and seen in 
2% of patients with pulmonary thrombo-
embolism (P.E). It occurs due to a combination 
of obstruction of the pulmonary artery by an 
embolus and vasoconstriction occurring in the 
hypoxic lung (4, 6). 

 
              
 
 
 
                                                                        Figure 58.                                   (6)  
 

• Hampton’s Hump: 
     This is a relatively specific but rare sign of    
     P.E.  It displays an area of infarct secondary  
     to an embolus, as a wedge-shaped opacity  
     found in the periphery of the lung abutting  
     the pleural surface (6). It is also known as the  
     melting sign owing to its resolution   
     resembling a melting ice cube.  
    The CXR may be normal in P.E or may  
    demonstrate non-specific anomalies such as  
    linear atelectasis, small pleural effusion and   
    elevated hemidiaphragm. A prominent central  
    pulmonary artery, focal oligaemia or Hampton’s      
    hump are rare but more specific radiological  
    signs (3).                                                                       
     
 
                                                                                   Figure 59.                                           (1) 
                                                                                   CXR: There is a focal area of consolidation  
                                                                                             abutting the left hemidiaphragm            
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CONCLUSION 
 
Despite the ongoing development and increased sophistication in medical technology, the chest 
x-ray remains a useful investigative tool when used with the appropriate indications. Although 
interest in imaging modalities such as bedside ultrasound has gained momentum as a 
perioperative tool for patient work-up, our aim should be to be upskill, whilst retaining our basic 
skills such as chest x-ray interpretation. As clinicians, anaesthetists are required to be competent 
in the interpretation of the radiological investigations performed on our patients, and to understand 
how the imaging results can be used to aid our perioperative management. Appropriate guidelines 
should be followed when deciding whether imaging should be ordered, balancing risk and costs 
against benefits, taking the invasiveness of surgery into account, and whether the results would 
change our anaesthetic management. This booklet provides the basic principles to assist a 
clinician to confidently evaluate a chest x-ray, and in combination with the patient’s history and 
clinical examination, be used to diagnose or exclude some of the more common pathologies. As 
always, clinical correlation is advised! 
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