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EDITORIAL

Lung ultrasonography as an alternative 
to chest computed tomography in COVID-19 
pneumonia?
Antoine Vieillard‑Baron1,2, Alberto Goffi3,4 and Paul Mayo5* 

© 2020 Springer‑Verlag GmbH Germany, part of Springer Nature

A letter recently published by Yang et  al. in this jour-
nal raises the important question as to whether lung 
ultrasonography (LUS) may be an useful alternative to 
chest computed tomography (CT) for the evaluation of 
COVID-19 pneumonia [1]. The information in the study 
is particularly relevant to a situation in which an over-
whelming volume of COVID-19 patients may exceed 
CT performance and processing capacity. What is new 
and provocative in Yang’s study is the reported higher 
sensitivity of LUS compared to CT for the detection of 
alveolar-interstitial syndrome (AIS), consolidation, and 
pleural effusion in patients with COVID-19 pneumonia. 
The authors found weak or very weak agreement between 
LUS and CT for alveolar-interstitial findings, consolida-
tion, and pleural effusion, with CT not able to identify 
a significant proportion of these findings. This editorial 
comments on the controversy engendered by the letter 
with the intent of furthering the discussion on LUS and 
CT as imaging modalities for SARS-CoV-2 pneumonia.

Lung ultrasonography offers the clinician an alternative 
imaging modality to CT for management of COVID-19. 
We already know that LUS is more accurate than chest 
radiography to detect pneumothorax, pleural effusion, 
AIS, and consolidation [2, 3]. In acute respiratory distress 
syndrome (ARDS), LUS has been reported to be effec-
tive for evaluating the extent of pulmonary edema [4] 
and identifying poorly aerated areas [5]. LUS also allows 
for assessment of the effects of prone position [6] and 
positive end-expiratory pressure on lung re-aeration [7], 

although it does not identify over-inflation. For all these 
reasons, it is reasonable to consider LUS as useful for the 
management of COVID-19 patients with ARDS (Table 1).

How is it possible that LUS might be a more sensitive 
test than CT for detection of findings that are typical of 
COVID-19 pneumonia? Two key aspects of the study 
conducted by Yang et  al. may explain the high sensitiv-
ity described by the authors: misalignment between the 
definitions used to describe LUS and CT findings and the 
lack of a reference standard. An alveolar-interstitial pat-
tern was reported in 60% of LUS images versus in only 
38.5% of CT areas. Yang et  al. equated the presence of 
more than three B-lines to the exclusive presence of 
ground glass opacities (GGOs) on CT. This decision may 
explain the lack of correlation between the two imag-
ing modalities. The GGOs seen on CT in COVID-19 are 
associated with coalescent B line pattern (light beams”), 
whereas discrete B lines may be associated with other 
findings on CT such as interstitial abnormalities [8, 9]. 
A similar definition misalignment may have occurred in 
relation to lung consolidations, which were reported in 
only 3% of CT versus 38.9% of LUS regions. No defini-
tion was provided for lung consolidations in the original 
manuscript, which was published within the constraints 
of a short letter. LUS also identified more pleural effu-
sions (n = 67) than did CT (n = 14). Is the higher sensi-
tivity of LUS for pleural effusions clinically relevant? It is 
reasonable to assume that most of the pleural effusions 
detected exclusively with LUS were very small and local-
ized, as suggested in Fig. 1 of the Yang article, so clinically 
relevant pleural effusions were, therefore, not likely to 
have been missed by CT. In addition, CT does not always 
differentiate between pleural effusion, pleural thickening, 
or lung atelectasis/consolidation.
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While Yang et  al. claimed that their findings suggest 
LUS is more sensitive than CT for detection of patho-
logical lung processes in patients with COVID-19, we 
believe that the only conclusion that can reasonably be 
drawn from their cohort of COVID-19 patients is that 
LUS assessment identified findings that suggest disease 
involvement in more lung regions than did CT. However, 
lacking a gold standard (e.g. pathology), it is impossible 
to ascertain whether these results reflect a higher rate of 
false positive findings on LUS (i.e. less specificity) or a 
higher rate of false negative findings on CT (i.e. greater 
sensitivity).

We are not sure these findings could be replicated in 
critically ill patients. As stated by the authors, patients 
with severe COVID-19 pneumonia, with poor acoustic 
windows, and with known pre-existent lung pathology 
were excluded from this study. It is likely that critically ill 
patients with severe COVID lung involvement will have 
extensive findings on both LUS and CT. This would result 
in good agreement between the two techniques.

Finally, this preliminary report, provocative and 
hypothesis-generating, needs to be confirmed (or not) in 

a larger population of critically ill patients, with stand-
ardized semiology. We also want to emphasize that 
LUS requires adequate training; and, when performed 
with attention to details, it can be time consuming. This 
could potentially prolong  the period of time clinicians 
are exposed to SARS-CoV-2 at the bedside. These dis-
advantages are balanced against the ease of use of LUS, 
its serial repeatability, its low cost, its lack of radiation 
exposure, and its logical integration with other aspects 
of critical care ultrasonography. It remains to determine 
how to best combine LUS and CT for management of 
COVID-19.
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Table 1 Comparison of chest CT and lung ultrasonography for evaluation COVID-19 pneumonia

Chest CT
 Advantages

  Able to detect lung abnormalities that are typical of COVID‑19 pneumonia

  Able to detect abnormalities that do not extend to pleural surface

  Able to image the mediastinum

  Images easy to store and review

  Image acquisition not operator dependent

 Disadvantages

  Requires transportation of critically ill patient to CT scanner with patient risk, resource allocation, and danger of viral transmission

  Requires radiation exposure: depending on patient‑related factors and scanning protocol typical effective whole body dose is 7 mSv (by way of 
comparison standard chest radiography is 0.1 mSv)

  Is not practical for serial evaluation of disease activity

  Image interpretation operator dependent optimally requiring radiology consultant with a high level of training

Lung ultrasonography
 Advantages

  Able to detect lung abnormalities that are typical of COVID‑19 pneumonia

  Strong descriptive literature supporting its use

  Readily integrated into a whole‑body ultrasonography examination (cardiac, venous, abdominal, guidance of procedures)

  No delay in application of results to the clinical situation

  Utilizes low‑cost ICU‑based multipurpose portable machine

  No patient transport to scanning site and no radiation exposure

  Rapid performance; requires a few minutes to perform

  Suitable for repeated serial assessment of disease activity

 Disadvantages

  Not able to detect lung abnormalities that are surrounded by aerated lung, mediastinal abnormality, or pulmonary embolism

  Difficult to review image set

  Image acquisition and interpretation operator dependent
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