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Ultrasound-guided central venous catheter
placement: first things first
Bernd Saugel1* , Leonie Schulte-Uentrop1, Thomas W. L. Scheeren2 and Jean-Louis Teboul3

See related letter by Gawda and Czarnik, https://ccforum.biomedcentral.com/articles/10.1186/s13054-017-1877-9

We thank Drs. Gawda and Czarnik for their comments
[1] regarding our article on ultrasound (US)-guided cen-
tral venous catheter (CVC) placement [2].
We recommended a “six-step-approach”. Because US

is still used infrequently for CVC insertion [3, 4] we
aimed to provide a basic, pragmatic, and evidence-based
concept applicable in clinical routine rather than making
the approach unnecessarily complicated.
We discussed that a disadvantage of the short-axis/

out-of-plane approach is that not the entire needle but
only an echogenic point (that must not be the needle
tip) is visualized [2].
Experienced users might perform additional steps dur-

ing US-guided CVC placement, e.g., double-checking
that the needle is not localized over the adjacent artery
before entering the target vein (long-axis/in-plane ap-
proach). Although this additional step might further im-
prove procedural quality in the hands of experts, it is
not backed up by study data and necessitates transiently
abandoning the view of the needle and the target vein.
This “angle change” of the US probe to check the adjacent
artery before puncturing the vein only makes sense if the
artery is anatomically located equally deep or deeper (and
not more superficial) compared to the vein.
US can provide important information about the correct

position of the guidewire [2]. As suggested, one can check
the ipsilateral subclavian vein (for internal jugular vein
CVCs) or the internal jugular vein (for subclavian CVCs)
to exclude misdirection of the guidewire. Consequently,
following this line of argument, one should also exclude
misdirection of the guidewire in the contralateral veins
and the thyroid veins. It needs to be emphasized, however,
that strictly aseptic conditions need to be ensured during
all additional steps; this might even require a second

operator excluding misdirection of the guidewire in differ-
ent veins with an additional non-sterile US probe. Alterna-
tively, one could confirm the tip of the guidewire in the
superior vena cava/the right atrium using transthoracic
echocardiography.
Although not part of our basic recommendations, experi-

enced operators can use US to confirm the correct position
of the CVC (direct visualization of the CVC tip or indirect
identification of the CVC tip by rapid injection of saline
and imaging of turbulent flow in the right atrium or vascu-
lar structures) and to exclude iatrogenic pneumothorax [5].
US offers various opportunities to improve the quality

and safety of CVC placement, but to advocate and pro-
mote US as the standard of care for CVC placement in
anesthesiology and critical care our recommendations
need to be straightforward!

Abbreviations
CVC: Central venous catheter; US: Ultrasound

Acknowledgements
None.

Funding
None.

Availability of data and materials
Not applicable.

Authors’ contributions
BS, LS-U, TWLS, and JLT conceived the article, performed the literature search,
drafted the manuscript, and read and approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

* Correspondence: bcs.muc@gmx.de; bernd.saugel@gmx.de
1Department of Anesthesiology, Center of Anesthesiology and Intensive Care
Medicine, University Medical Center Hamburg-Eppendorf, Martinistrasse 52,
20246 Hamburg, Germany
Full list of author information is available at the end of the article

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Saugel et al. Critical Care  (2017) 21:331 
DOI 10.1186/s13054-017-1921-9

http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-017-1921-9&domain=pdf
http://orcid.org/0000-0001-6619-0722
https://ccforum.biomedcentral.com/articles/10.1186/s13054-017-1877-9
mailto:bcs.muc@gmx.de
mailto:bernd.saugel@gmx.de
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


Author details
1Department of Anesthesiology, Center of Anesthesiology and Intensive Care
Medicine, University Medical Center Hamburg-Eppendorf, Martinistrasse 52,
20246 Hamburg, Germany. 2Department of Anesthesiology, University of
Groningen, University Medical Centre Groningen, Groningen, The
Netherlands. 3Service de Réanimation Médicale Hôpital de Bicêtre, Hôpitaux
Universitaires Paris-Sud, AP-HP, Le Kremlin-Bicêtre, France.

Received: 31 October 2017 Accepted: 6 December 2017

References
1. Gawda R, Czarnik T. A systematic approach to the ultrasound-guided central

venous catheter placement—desirable modifications. Crit Care. 2017. In press.
2. Saugel B, Scheeren TWL, Teboul JL. Ultrasound-guided central venous

catheter placement: a structured review and recommendations for clinical
practice. Crit Care. 2017;21:225.

3. Maizel J, Bastide MA, Richecoeur J, Frenoy E, Lemaire C, Sauneuf B, Dupont
H, Tamion F, Nseir S, Du Cheyron D. Practice of ultrasound-guided central
venous catheter technique by the French intensivists: a survey from the
BoReal study group. Ann Intensive Care. 2016;6:76.

4. Soni NJ, Reyes LF, Keyt H, Arango A, Gelfond JA, Peters JI, Levine SM, Adams
SG, Restrepo MI. Use of ultrasound guidance for central venous
catheterization: a national survey of intensivists and hospitalists. J Crit Care.
2016;36:277–83.

5. Ablordeppey EA, Drewry AM, Beyer AB, Theodoro DL, Fowler SA, Fuller BM,
Carpenter CR. Diagnostic accuracy of central venous catheter confirmation
by bedside ultrasound versus chest radiography in critically ill patients: a
systematic review and meta-analysis. Crit Care Med. 2017;45:715–24.

Saugel et al. Critical Care  (2017) 21:331 Page 2 of 2


	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

