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LETTER

Cerebral oximetry during extracorporeal
cardiopulmonary resuscitation
Fabio Silvio Taccone*1, David Fagnoul1, Benoit Rondelet2, Jean-Louis Vincent1 and Daniel de Backer1

We report a case in which cerebral oximetry was used to
optimize brain perfusion in a patient receiving extracorporeal cardiopulmonary resuscitation (eCPR) after
out-of-hospital cardiac arrest (OHCA). A 52-year-old
woman (height of 165 cm and weight of 67 kg) had an
OHCA secondary to acute myocardial infarction. The
ambulance arrived on the scene 10 minutes after the call,
and mechanical CPR (Lucas; Physio Control Inc.,
Brussels, Belgium) was initiated. She was ﬁnally transferred to our hospital with ongoing CPR 50 minutes after
the initial call. Monitoring of frontal oxygenation (Foresight; Casmed, Branford, CT, USA; normal values of
greater than 65%) was started, and tissue hemoglobin
saturation (StO2) values of around 30% were shown
during CPR (Figure 1). A right radial artery catheter was
inserted and an extracorporeal membrane oxygenation
(ECMO) veno-arterial device was placed in the femoral
vessels within 30 minutes after admission. Just after
initiation of ECMO (with blood ﬂow of 3 L/minute,
sweep gas ﬂow of 10 L/minute, and fraction of inspired
oxygen (FiO2) of 100%), the mean arterial pressure (MAP)
was 67 mm Hg, temperature was 33°C, arterial partial
oxygen pressure (PaO2) was 78 mm Hg, blood lactate was
10 mEq/L, and StO2 had increased to 47% bilaterally.
After 4 minutes with persistently low StO2 values, we
increased the ECMO blood ﬂow to 3.5 L/minute, which
resulted in increases in MAP to 73 mm Hg, PaO2 to
83 mm Hg, and StO2 to around 60%. Arterial lactate
levels were still very high (9.5 mEq/L), and the patient
had mottled skin. The ECMO blood ﬂow was then
increased to 4 L/minute, which resulted in increases in
MAP to 83 mm Hg and StO2 to greater than 75% in both
hemispheres. Despite recovery of spontaneous cardiac
activity, the patient died from severe hypoxic-ischemic
encephalopathy and multiple organ failure.
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Figure 1. Evolution of cerebral oxygenation as measured
by cerebral oximetry over time. Ch1, left side; Ch2, right side;
ECMO, extracorporeal membrane oxygenation; mCPR, mechanical
cardiopulmonary resuscitation; StO2, tissue hemoglobin saturation.

Brain damage remains the most important cause of
morbidity and mortality among survivors after cardiac
arrest. However, it remains unclear how systemic hemodynamics should be adjusted to ensure adequate cerebral
oxygenation. Cerebral oximetry has been used to optimize cerebral perfusion during conventional CPR [1],
and very low cerebral saturation (<40%) may predict poor
neurological outcomes at hospital discharge in patients
with OHCA [2]. ECMO has been shown to be eﬀective to
resuscitate adult patients following refractory cardiac
arrest with intact neurological outcomes in 15% to 30% of
cases [3,4]. Nevertheless, only scarce data are available on
the adequacy of cerebral oxygenation during eCPR, and
most of them focus on pediatric patients. In one
retrospective study, Wong and colleagues [5] described
their experience with cerebral oximetry monitoring in 20
adult patients with ECMO; in this population, low
cerebral saturation occurred in all patients and was
corrected in 80% of them by various interventions to
optimize brain perfusion, including increasing MAP or
ECMO blood ﬂow [5]. In our patient, cerebral saturation
remained very low during CPR and only just exceeded
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40% with initial ECMO settings, and both of these factors
probably were implicated in the irreversible brain
damage.
We suggest that cerebral oximetry be used to rapidly
adjust ECMO blood ﬂow to provide adequate brain
oxygenation in patients undergoing eCPR. The impact of
such an approach on outcomes warrants further
evaluation.
Abbreviations
CPR, cardiopulmonary resuscitation; ECMO, extracorporeal membrane
oxygenation; eCPR, extracorporeal cardiopulmonary resuscitation; MAP, mean
arterial pressure; OHCA, out-of-hospital cardiac arrest; PaO2, arterial partial
oxygen pressure; StO2, tissue hemoglobin saturation.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
DF, DdB, and BR were directly involved in the medical management of the
patient. FST was responsible for cerebral oximetry monitoring. All authors
contributed to the preparation of the manuscript and read and approved the
final version.

Page 2 of 2

Published: 28 January 2013
References
1. Parnia S, Nasir A, Shah C, Patel R, Mani A, Richman P: A feasibility study
evaluating the role of cerebral oximetry in predicting return of
spontaneous circulation in cardiac arrest. Resuscitation 2012, 83:982-985.
2. Ito N, Nanto S, Nagao K, Hatanaka T, Nishiyama K, Kai T: Regional cerebral
oxygen saturation on hospital arrival is a potential novel predictor of
neurological outcomes at hospital discharge in patients with out-ofhospital cardiac arrest. Resuscitation 2012, 83:46-50.
3. Shin TG, Choi JH, Jo IJ, Sim MS, Song HG, Jeong YK, Song YB, Hahn JY, Choi SH,
Gwon HC, Jeon ES, Sung K, Kim WS, Lee YT: Extracorporeal cardiopulmonary
resuscitation in patients with inhospital cardiac arrest: a comparison with
conventional cardiopulmonary resuscitation. Crit Care Med 2011, 39:1-7.
4. Chen YS, Lin JW, Yu HY, Ko WJ, Jerng JS, Chang WT, Chen WJ, Huang SC,
Chi NH, Wang CH, Chen LC, Tsai PR, Wang SS, Hwang JJ, Lin FY:
Cardiopulmonary resuscitation with assisted extracorporeal life-support
versus conventional cardiopulmonary resuscitation in adults with inhospital cardiac arrest: an observational study and propensity analysis.
Lancet 2008, 372:554-561.
5. Wong JK, Smith TN, Pitcher HT, Hirose H, Cavarocchi NC: Cerebral and lower
limb near-infrared spectroscopy in adults on extracorporeal membrane
oxygenation. Artif Organs 2012, 36:659-667.

Acknowledgments
We have obtained consent from the patient’s family to publish these data.
Author details
1
Department of Intensive Care, Hôpital Erasme, Université Libre de Bruxelles,
Route de Lennik, 808, 1070 Brussels, Belgium. 2Department of Lung
Transplantation, Hôpital Erasme, Université Libre de Bruxelles, Route de Lennik,
808, 1070 Brussels, Belgium.

doi:10.1186/cc11929
Cite this article as: Taccone FS, et al.: Cerebral oximetry during
extracorporeal cardiopulmonary resuscitation. Critical Care 2013, 17:409.

