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Use of ringer’s lactate solution does not eliminate
the risk of strong ion difference related metabolic
acidosis following on pump cardiac surgery
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Introduction
Perioperative use of Normal Saline is linked to hyper-
chloraemic or Strong Ion Difference (SID) related acido-
sis. It has been suggested, that this can be avoided by the
use of balanced crystalloid solutions including Ringer’s
Lactate (RL). Significant changes in SID were noted pre-
viously in cardiac surgery, however recent publication
disproved the link between SID and hydrogen ion con-
centration [1].

Objectives
Our aim was to establish effects of routine use of RL on
post-operative changes in SID and whether these changes
result in metabolic acidosis. As pH is affected by both
respiratory and metabolic components, we attempted to
establish link between SID and base excess (BE), thus
eliminating the potential compensatory effect of respira-
tory function.

Methods
A retrospective analysis of 179 consecutive patients was
conducted in tertiary referral university hospital. Approval
of institutional ethics committee was obtained for this
study. We analysed arterial blood gas samples at the point
of patient arrival to ICU and 24 hours after surgery. Statis-
tical analysis was performed using SPSS statistical package
for Windows. Pearson correlation was used to establish
the link between SID and BE. Paired samples T-test used
to compare means between the two time-points.

Results
Total volume of intravenous infusions in first 24 hours
was 5865( ± 1073) ml, 95% of it was RL. 58 % of

patients had metabolic acidosis with the BE of less than
(-)2 mmol/L on arrival to ICU. There was significant
correlation between SID and BE (p < 0.01). Significant
improvement in metabolic acidosis was noted at
24 hours postoperatively, mean BE changed from (-)2.49
to 0.32 mmol/L (mean difference 2.8 mmol/L, p <
0.001). All of the improvement in BE is explained by
change in SID from mean value of 31.0 to 34.2 mmol/L
(mean difference 3.2 mmol/L, correlation significance of
p < 0.001). Changes in SID were primarily driven by
changes in serum sodium concentration that were three-
fold higher compared to those of chloride - 2.36 ( ± 2.6)
mmol (p < 0.001) and 0.84 ( ± 3.2) mmol respectively
(p = 0.01). There was no difference in pH between the
two groups because of respiratory compensation at the
first time-point resulting in significantly lower mean
pCO2 of 41.3( ± 6.7) mmHg versus 43.6 ± 5.8 mmHg at
24 hours (p = 0.003).

Conclusions
Our data confirms that there is a direct correlation
between SID and BE following on pump cardiac sur-
gery. Use of Ringer ’s Lactate prevented significant
hyperchloraemia, but did not eliminate the risk of SID
related metabolic acidosis. Change in SID was primar-
ily linked to perioperative changes in serum sodium
concentration.

Authors’ details
1Vilnius University, Clinic of Anaesthesiology, Vilnius, Lithuania. 2Vilnius
University, Faculty of Medicine, Vilnius, Lithuania. 3Lithuanian University of
Health Sciences, Clinic of Anaesthesiology, Kaunas, Lithuania.

Published: 1 October 2015

1Vilnius University, Clinic of Anaesthesiology, Vilnius, Lithuania
Full list of author information is available at the end of the article

Norkiene et al. Intensive Care Medicine Experimental 2015, 3(Suppl 1):A102
http://www.icm-experimental.com/content/3/S1/A102

© 2015 Norkiene et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Springer - Publisher Connector

https://core.ac.uk/display/81786707?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0


Reference
1. Chuah CS, Kirkbride R, Alston RP, Irons J: Hydrogen ion concentration and

coronary artery bypass graft surgery with and without cardiopulmonary
bypass. J Cardiothorac Surg 2013, 8:184.

doi:10.1186/2197-425X-3-S1-A102
Cite this article as: Norkiene et al.: Use of ringer’s lactate solution does
not eliminate the risk of strong ion difference related metabolic
acidosis following on pump cardiac surgery. Intensive Care Medicine
Experimental 2015 3(Suppl 1):A102.

Submit your manuscript to a 
journal and benefi t from:

7 Convenient online submission

7 Rigorous peer review

7 Immediate publication on acceptance

7 Open access: articles freely available online

7 High visibility within the fi eld

7 Retaining the copyright to your article

    Submit your next manuscript at 7 springeropen.com

Norkiene et al. Intensive Care Medicine Experimental 2015, 3(Suppl 1):A102
http://www.icm-experimental.com/content/3/S1/A102

Page 2 of 2

http://www.ncbi.nlm.nih.gov/pubmed/23961957?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23961957?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23961957?dopt=Abstract
http://www.springeropen.com/
http://www.springeropen.com/

	Introduction
	Objectives
	Methods
	Results
	Conclusions
	Authors’ details
	References

