
Pneumonia or lung consolidation Supporting Literature:

Emergent Question:  Do I see a lung consolidation with air bronchograms?

Probe Type:  Cardiac (phased array) or Abdominal (curvilinear) probe; 2-5 MhZ

Clinical Scenario:  Patients who are in respiratory failure with unknown etiology and unstable 
for transfer to radiological suite might benefit from evaluation of the lung fields for large 
consolidations that might be the etiology.  This examination can also be helpful in differentiating 
consolidation from pleural effusions in the acutely hypoxic patient.

Scanning Technique:  The acutely ill patient is usually in the supine position.  The probe marker 
is towards the patient’s head and the operator should start the exam with the probe on the 
sternum.  The image obtained will be a shadow artifact from bony sternum.  First move towards 
the right anterior chest and then move laterally towards the posterior thorax.  Multiple areas can 
be studied and the various types of pneumonias produce abnormalities at many locations on the 
chest wall [Figure 1].   The sonographic sign we are looking for is a subpleural echo poor region 
or one with a tissue like echo texture (“tissue like sign”) [Figure 2].  Also, one of the most 
important criteria is a positive air bronchogram within the tissue like sign, and has been shown to 
be found in 70-97% of cases [8-10] [Figure 3a].  Atelectasis has to be differentiated from 
pneumonia.  Atelectasis is normal due to large pleural effusion and moves within an effusion, it 
is moderately echoic, and sharply demarcated.  Air bronchograms indicating pneumonia can 
sometimes be seen as moving to and fro with respirations or ventilator breaths, and are referred 
to as ‘dynamic’ air bronchograms, and means bronchial patency and rules out obstructive 
atelectasis [11].  Pneumonia appears as a hypoechogenic area with poorly defined borders and 
presence of B lines with lung sliding reduced or absent.  Multiple lenticular echoes, representing 
air trapped in the smaller airways are also frequently observed [Figure 3b].

Supporting Literature:  Lung ultrasound should be considered an accurate tool in ruling in lung 
consolidations when compared to chest radiography.  In mechanically ventilated patients, lung 
ultrasound should be considered because it is more accurate than chest radiography in differential 
diagnosis of consolidation which include pneumonia, atelectasis, or pulmonary embolism [1].  In 
many recent studies it has been shown that lung ultrasound can be highly effective in evaluating 
pulmonary conditions such as pneumonia [2, 3].  High diagnostic accuracy was found in multiple 
studies where CT scan alone was the gold standard [4-6].  Bedetti et al have shown that 
clinicians are able to detect presence of pulmonary interstitial syndrome after fewer than 10 
examinations and total training time of 30 minutes [7].  
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Figure [1].  Chest zones for evaluation of pneumonia
Figure [2].  Tissue like sign
Figure [3].  3a Air bronchogram; 3b lenticular echoes with abscess
Figure [4].  Shredded Lung sign


