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Critical Care Ultrasounds (CCUS) has now been recognized as an essential part of critical care practice (1). CCUS is best 
defined as the ultrasound procedures performed at bedside by intensivists for diagnostic procedures as well as for guidance 
of therapeutic management and invasive procedures. CCUS applications have been described in depth in several consensus 
and review papers (2,3). It includes (non-exhaustive list) echocardiography, lung ultrasounds, abdominal ultrasounds, vascular 
ultrasounds, and cerebral ultrasounds. 

CCUS is now integral part of the training of intensive care doctors. In most cases a basic training and rapid 
bedside screening approach is sufficient to establish the diagnosis. For some applications such as advanced critical care 
echocardiography (4) or transcranial Doppler, a more advanced training is required (2).

CCUS is of major help in orienting the diagnosis and management. In patients presenting in the emergency department, 
CCUS was critical in establishing the diagnosis in 45% of the patients and was even the sole procedure to allow definitive 
diagnosis in 15% of these (5). While the impact on outcome of the use of CCUS has not been tested formally in randomized 
control trials, observational data suggest that cardiac ultrasounds may be associated with improved outcomes (6). Even in 
absence of formal trials demonstrating the definitive benefit of CCUS on outcome, it seems logical to apply a technique that 
allows rapid definitive diagnosis at bedside.

Lung ultrasound had gained popularity over the years. With the pioneer work of Dr. Daniel A. Lichtenstein, lung 
ultrasound has now become a standard in lung and pleura evaluation of the critically ill patient (7). Lung ultrasound can be 
used to diagnose or rule out pneumothorax, pleural effusion, lung edema and lung consolidation. In expert hands, it can be 
used to optimize ventilatory setting, assessing lung recruitment and why not in the future titrate the PEEP. Recent emphasis 
has been put on its use in detecting weaning associated pulmonary edema (8) or diaphragmatic dysfunction (9).

Echocardiography has now become a standard in the differentiation of shock states and in guiding resuscitation (10). 
In more advanced hands, echocardiography can be used to perform the full hemodynamic evaluation (11). In addition to 
measurements of cardiac output, echocardiography can estimate filling pressures, pulmonary artery pressure, and heart-lung 
interactions. It also helps managing the need for fluids. Echocardiography, mostly by a transthoracic route, accounts for half 
of the daily ultrasonographic assessments in critically ill patients (1).

In trauma patients, the FAST and FAST extended are considered as the first evaluation to conduct in an unstable patient. 
While definitive diagnosis cannot always be done, its use as a screening tool and for patient orientation is of paramount value (12).

Vascular are of paramount importance for line insertion as well as for the diagnosis of venous thrombosis. Compared 
with landmark techniques, ultrasound guided line insertion is associated with a lower number of failed attempts and less 
complications (13). It can be used for central lines, peripheral lines and arterial lines insertion. Evaluation of deep venous 
thrombosis is also part of vascular US (14).

Cerebral ultrasounds are also integral part of the evaluation of the critically ill patient, helping to assess the presence of 
mass lesions (especially in children and young adults), cerebral edema and hypertension, and vasospasm (15).

The indications are more numerous every year. In this issue of the journal, some aspects of CCUS will be developed with 
more details like lung ultrasounds, echocardiography for the management of shock, ARDS and the patients under ECMO.

Acknowledgments

None.

Footnote

Conflicts of Interest: The authors have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all aspects of the work in ensuring that questions related to the accuracy or 
integrity of any part of the work are appropriately investigated and resolved.

Editorial

Critical Ultrasounds: a foreword

https://crossmark.crossref.org/dialog/?doi=10.21037/jeccm.2019.10.09


Journal of Emergency and Critical Care Medicine, 2019Page 2 of 3

© Journal of Emergency and Critical Care Medicine. All rights reserved. J Emerg Crit Care Med 2019;3:62 | http://dx.doi.org/10.21037/jeccm.2019.10.09

References

1. Zieleskiewicz L, Muller L, Lakhal K, et al. Point-of-care ultrasound in intensive care units: assessment of 1073 procedures in a 
multicentric, prospective, observational study. Intensive Care Med 2015;41:1638-47.

2. Expert Round Table on Ultrasound in ICU. International expert statement on training standards for critical care 
ultrasonography. Intensive Care Med 2011;37:1077-83.

3. Mayo PH, Beaulieu Y, Doelken P, et al. American College of Chest Physicians/La Societe de Reanimation de Langue Francaise 
statement on competence in critical care ultrasonography. Chest 2009;135:1050-60.

4. International consensus statement on training standards for advanced critical care echocardiography. Intensive Care Med 
2014;40:654-66.

5. Laursen CB, Sloth E, Lambrechtsen J, et al. Focused sonography of the heart, lungs, and deep veins identifies missed life-
threatening conditions in admitted patients with acute respiratory symptoms. Chest 2013;144:1868-75.

6. Feng M, McSparron JI, Kien DT, et al. Transthoracic echocardiography and mortality in sepsis: analysis of the MIMIC-III 
database. Intensive Care Med 2018;44:884-92.

7. Volpicelli G, Elbarbary M, Blaivas M, et al. International evidence-based recommendations for point-of-care lung ultrasound. 
Intensive Care Med 2012;38:577-91.

8. Ferre A, Guillot M, Lichtenstein D, et al. Lung ultrasound allows the diagnosis of weaning-induced pulmonary oedema. 
Intensive Care Med 2019;45:601-8.

9. Goligher EC, Dres M, Fan E, Rubenfeld GD, et al. Mechanical Ventilation-induced Diaphragm Atrophy Strongly Impacts 
Clinical Outcomes. Am J Respir Crit Care Med 2018;197:204-13.

10. Vincent JL, De Backer D. Circulatory shock. N Engl J Med 2013;369:1726-34.
11. De Backer D, Cholley B, Slama M, et al. Hemodynamic monitoring using echocardiography in the critically ill. Heidelberg 

Dordrecht London New York: Springer, 2011.
12. Williams SR, Perera P, Gharahbaghian L. The FAST and E-FAST in 2013: trauma ultrasonography: overview, practical 

techniques, controversies, and new frontiers. Crit Care Clin 2014;30:119-50, vi.
13. Fragou M, Gravvanis A, Dimitriou V, et al. Real-time ultrasound-guided subclavian vein cannulation versus the landmark 

method in critical care patients: a prospective randomized study. Crit Care Med 2011;39:1607-12.
14. Narasimhan M, Koenig SJ, Mayo PH. A Whole-Body Approach to Point of Care Ultrasound. Chest 2016;150:772-6.
15. Robba C, Goffi A, Geeraerts T, et al. Brain ultrasonography: methodology, basic and advanced principles and clinical 

applications. A narrative review. Intensive Care Med 2019;45:913-27.

Daniel De Backer Antoine Vieillard-Baron Caibao Hu



Journal of Emergency and Critical Care Medicine, 2019 Page 3 of 3

© Journal of Emergency and Critical Care Medicine. All rights reserved. J Emerg Crit Care Med 2019;3:62 | http://dx.doi.org/10.21037/jeccm.2019.10.09

Daniel De Backer1, MD, PhD
1Department of Intensive Care, CHIREC Hospitals, Université Libre de Bruxelles, Brussels, Belgium. 

(Email: ddebacke@ulb.ac.be)
Antoine Vieillard-Baron2,3, MD, PhD

2Medical and Surgical ICUs University Hospital Ambroise Paré, Assistance Publique des Hôpitaux de Paris, Boulogne-Billancourt, 
France; 3INSERM U-1018, CESP, Team 5 (EpReC, Renal and Cardiovascular Epidemiology), UVSQ, 94807 Villejuif, France. 

(Email: antoine.vieillard-baron@aphp.fr)
Caibao Hu4, MD

4Department of Critical Care Medicine, Zhejiang Hospital, Hangzhou 310013, China. 
(Email: zjicu1996@163.com)

doi: 10.21037/jeccm.2019.10.09
View this article at: http://dx.doi.org/10.21037/jeccm.2019.10.09

doi: 10.21037/jeccm.2019.10.09
Cite this article as: De Backer D, Vieillard-Baron A, Hu C. 
Critical Ultrasounds: a foreword. J Emerg Crit Care Med 
2019;3:62.


