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Dear Editor,
We read with great interest the study by Fornier and

colleagues [1] in which they demonstrated that intraven-
ous application of esmolol reversed microvascular dys-
function, but not hemodynamic instability, in patients
with postoperative atrial fibrillation. We appreciate the
contribution that this prospective pilot study makes to
the field. At the same time, we caution that the results
should be interpreted with care in light of some meth-
odological issues.
The authors stated: “A rapid arterial occlusion of the

upper limb was provoked by inflation of the pneumatic
cuff at 50 mmHg above the systolic arterial pressure,
until either the tissue oxygen saturation (StO2) value de-
creased to 40% or for a maximal period of 10 min”. It
was therefore possible that the minimum StO2 value in
some patients was higher than 40% after 10 min in the
vascular occlusion test, which may have led to faster tis-
sue oxygen re-saturation speed [2]. Such differences in
re-saturation speed were not controlled for in the study
and so may have influenced the results.
The authors further stated that “all patients were mon-

itored with a five-lead electrocardiogram with computer-
ized analysis of repolarization and invasive or
non-invasive arterial blood pressure”. This means that
arterial blood pressure was determined using different

methods among the patients, and this variation of arter-
ial blood pressure determination may have contributed
to the results. Compounding this method-related vari-
ability is the fact that atrial fibrillation patients show
relatively large short-term blood pressure fluctuations
because of variability in left ventricular stroke volume.
Four patients in the study were treated with norepin-

ephrine, yet the dose was not reported. Norepinephrine
affects StO2 [3], so dose information is needed in order
to assess the risk that this treatment may have affected
the results. Similarly, the study does not report whether
patients received interventions against causes of elevated
heart rate, such as infection, endocrine imbalance,
anemia, or pulmonary embolism [4]. These interventions
can interfere with the effects of esmolol, so information
on their use should be included.
Studies like those of Fornier and colleagues [1] should

attend to these points in order to provide the most reli-
able insights into improving care for patients experien-
cing postoperative atrial fibrillation.

Abbreviation
StO2: Tissue oxygen saturation

Funding
Not applicable.

Availability of data and materials
Not applicable.

Authors’ contributions
YYZ and FG drafted and revised the manuscript, which BL and QL also
helped to revise. All authors read and approved the final version.

© The Author(s). 2019 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.

* Correspondence: walfb@126.com
Ye Ying Zheng and Fei Guo contributed equally and are co-first authors.
Department of Anesthesiology, Zigong Fourth People’s Hospital, Zigong,
Sichuan Province, China

Zheng et al. Critical Care          (2019) 23:121 
https://doi.org/10.1186/s13054-019-2412-y

http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-019-2412-y&domain=pdf
http://orcid.org/0000-0002-4564-5975
https://ccforum.biomedcentral.com/articles/10.1186/s13054-017-1889-5
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:walfb@126.com


Ethics approval and consent to participate
Not applicable.

Consent for publication
Consent.

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.

Received: 25 January 2019 Accepted: 27 March 2019

References
1. Fornier W, Jacquet-Lagrèze M, Collenot T, et al. Microvascular effects of

intravenous esmolol in patients with normal cardiac function undergoing
postoperative atrial fibrillation: a prospective pilot study in cardiothoracic
surgery. Crit Care. 2017;21(1):302.

2. Gómez H, Mesquida J, Simon P, et al. Characterization of tissue oxygen
saturation and the vascular occlusion test: influence of measurement sites,
probe sizes and deflation thresholds. Crit Care. 2009;13(Suppl 5):S3.

3. Georger JF, Hamzaoui O, Chaari A, Maizel J, Richard C, Teboul JL. Restoring
arterial pressure with norepinephrine improves muscle tissue oxygenation
assessed by near-infrared spectroscopy in severely hypotensive septic
patients. Intensive Care Med. 2010;36(11):1882–9.

4. Kirchhof P, Benussi S, Kotecha D, et al. 2016 ESC Guidelines for the
management of atrial fibrillation developed in collaboration with EACTS. Eur
Heart J. 2016;37(38):2893–962.

Zheng et al. Critical Care          (2019) 23:121 Page 2 of 2


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

