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Introduction

*NIRS = near infrared spectroscopy

*SPIR = spectroscopie dans le proche infra-rouge

*La spectroscopie proche IR est une spectroscopie d’ absorption dont le
principe repose sur |” absorption du rayonnement proche IR par la matiére
organique.

«Largement utilisée dans l'industrie agro-alimentaire, chimique, plastique,
carburants...

*En clinique: Permet de quantifier 'oygénation tissulaire :

*Technique appliquée en médecine Jobsis FF Science. 1977 Dec
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NIRS cérébrale et rénale

Cerebral Servor Pert-Remal Sensor
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Interpretation clinique
rSO2: what is it?

rSO2: reflet de I'oxygenation

tissulaire de sang veineux et artériel
- .’—4 “SVO2 d’'organe”

Principe de FICK completement
applicable

SVO2=Sa02 - VO2/Qc x 1.34 x Hb




SvO2 = 70%

renal rSO2 = 90%

D’ aprés G Hoffman ARTECC 2008



Enjeux neurologiques
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Brain Injury in Congenital Heart Disease

Jane W. Newburger, MD, MPH: David C. Bellinger, PhD. MSc
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Surgery

Jean A. Ballweg - Gil Wemovsky - J. William Gaynor

Neurodevelopmental Outcomes Following Congenital Heart

Research article
Psychological adjustment and quality of life in children and

adolescents following open-heart surgery for congenital heart
disease: a systematic review

Beatrice Latal!, Susanne Helfricht!, Joachim E Fischer?, Urs Bauersfeld® and
Markus A Landolt*4
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NIRS et neuromonitoring

Brain magnetic resonance imaging abnormalities after the
Norwood procedure using regional cerebral perfusion

Catherine L. Dent, MD,* James P. Spaeth, MD, Blaise V. Jones, MD ® Steven M. Schwartz, MD,® Tracy A. Glauser, MD°
Barbara Hallinan, MD, PhD,” Jeffrey M. Pearl, MD Philip R. Khoury, MS,** and C. Dean Kurth, MD'

The Journal of Thoracic and Cardiovascular Surgery « Volume 130, Number 6

2005



Prolonged low rSO2 values (180 minutes with rSO2 45%) were
associated with the presence of lesions on postoperative MRI.
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Cerebral Oximetry During Infant Cardiac Surgery:
Evaluation and Relationship to Early
Postoperative 0utcome ANESTHESIA & ANALGESIA

Vol 108, No. 4, April 2009
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As no patient in this study died or developed clinical seizures, stroke,
or choreoathetosis, the relationship between intraoperative NIRS
variables and early clinical neurologic outcome could not be
determined.
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NIRS et CEC

Tissue oxygenation index is a useful monitor of histologic
apdI neurologic outcome after cardiopulmonary bypass in
piglets

lkuo Hagino, MD,*® Vesa Anttila, MD,*® David Zurakowski, PhD,*# Lennart F. Duebener, MD,"? Hart G. W, Lidov, MD,**

and Richard A. Jonas, MD* . ) )
The Journal of Thoracic and Cardiovascular Surgery « August 2005
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Figure 3. Changes in TOI at 3 different low-flow rates (10, 25, 50 mL - kg ' . min—"). LFB, Low-flow bypass.
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Positionnement des canules

Pediatric Anesthesia 2006  16: 787-789 doi:10.1111/}.1460-9592.2006.

Case report

Bilateral monitoring of cerebral oxygen saturation
results in recognition of aortic cannula
malposition during pediatric congenital heart
surgery

ERIN A. GOTTLIEB mp*, CHARLES D. FRASER JR mpt,
DEAN B. ANDROPOULOS mp* AND LAURA K. DIAZ mDp*
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Figure 1

Cerebral oxygen saturation. An abrupt decrease in regional
cerebral saturation index (rSO»i) occurred at the onset of CPB
(Time A). After repositioning of the aortic cannula, rSOsi recov-
ered to baseline levels.



Obstructlon de la VCS

1: ) Cardiothorac Vasc Anesth, 2004 Aug;18(4):472-4.

Detection of unintentional partial superior vena cava
occlusion during a bidirectional cavopulmonary
anastomosis.

Ing R), Lawson DS, Jaggers ), Schulman S, Shearer
IR, Kern FH.

Department of Anestheswology, Duke University Health System  ° e 'e
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Canulation périphéerique
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How-to-do-it

Near infrared spectroscopy for controlling the quality of distal leg
perfusion in remote access cardiopulmonary bypass

Thomas Schachner *, Nikolaos Bonaros, Johannes Bonatti, Christian Kolbitsch
Mradachk Medie el Untvevaily, fvalveck, Awslne

Recewed 13 March 2008 recetved o reviied formm 15 Augure 2008, scoopted 1T Avpat 2008 Avelalde ordve 1 Ootober 2008

11 patients
Chirurgie coronaire assistée par robot

CEC périphérique : canulation veineuse et artérielle périphérique fémorale
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rSo2 ¢ et CEC en normothermie
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rSo2 ¢ et CEC en hypothermie
modéree
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rSo2c et CEC en hypothermie
profonde et PCS
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rSo2 c et ACHP
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NIRS et Coarctation

Pediatr Anesthesia 2006 16: 777-751 Aol TOUTTT /1 1460-59592 2006,

Near infrared spectroscopy monitoring during
pediatric aortic coarctation repair

RICHARD J. BERENS McwcHw, ECKEHARD A. STUTH Mcw
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NIRS abdominale et rénale

heart disease*

Correlation of abdominal site near-infrared spectroscopy with
gastric tonometry in infants following surgery for congenital

Jon Kaufman, MD; Melvin C. Almodovar, MD; Jeannie Zuk, PhD, RN; Pobert H. Friesen, MD

Padiatr Crit Care Med 2008 Vol 9, No. 1
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NIRS et switch/CEC
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rSOZ2 rénale et fonction rénale en chirurgie
cardiaque

Perioperative Perfusion Assessed by Somatic NIRS Predicts Postoperative
Renal Dysfunction

George M. Hoffman, M.D., Nancy S. Ghanayem, M.D., Kathy A. Mussatto, M.S., Ndidi Musa, M.D.
Pediatric Anesthesiology and Critical Care, Medical College and Children's Hospital of Wisconsin, Milwaukee,

Wisconsin, United States Anesthesiology 2005: 103: A1327

Somatic rSO2 vs. Renal Function
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Low Renal Oximetry Correlates With Acute Kidney Injury After
Infant Cardiac Surgery

Gabe E. Owens « Karen King « James G, Gurney +
Johin R. Charpie

rSo2 <50% 2h
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Pediatr Cardiol (2011) 32:183~188
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Relation SvO2 - 2 sites NIRS

Précision acceptable en clinique - stable sur la durée

Hoftman GM, Stuth EA, Berens RJ, et al: Two-site near-infrared transcutaneous oximetry as a non-
invasive indicator of mixed venous oxygen saturation in cardiac neonates. Anesthesiology
97:A-1393, 2003
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Algorithme decisionnel

A Proposed Algorithm for the Intraoperative Use of Cerebral Near-Infrared Spectroscopy
Andre Denault, Alain Deschamps and John M. Murkin
Semin Cardiothorac Vasc Anesth 2007; 11; 274
DOI: 10.1177/1089253207311685

The online version of this article can be found at:
http://scv.sagepub.com/cgi/content/abstract/11/4/274
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Reversal of Decreases in Cerebral Saturation in High-Risk Cardiac Surgery

Alain Deschamps, PhD, MD,* Jean Lambert, PhD,t Pierre Couture, MD,* Antoine Rochon, MD,*
Jean-Sébastien Lebon, MD,* Christian Ayoub, MD,* Jennifer Cogan, MD,* and André Denault, MD, PhD*

Conclusions: Cerebral desaturation in high-risk cardiac
surgery is frequent but can be reversed most of the time
resulting in a smaller desaturation load. A large randomized
study will be needed to measure the impact of reversing
cerebral desaturation on patient’s outcome.
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Hoffman et al Congenital Heart Disease

Perioperative cerebral oxygen saturation in neonates with hypoplastic
left heart syndrome and childhood neurodevelopmental outcome

George M. Hoffman, MD,*" Cheryl L. Brosig, PhD,*” Kathleen A. Mussatto, BSN, PhD,*“
James S. Tweddell, MD,*"* and Nancy S. Ghanayem, MD*"

The Journal of Thoracic and Cardiovascular Surgery « November 2013

Conclusions: Neurodevelopmental performance was related to demographic, neonatal perioperative phys-
iologic, and later factors. Perioperative cerebral oxygenation assessed by near-infrared spectroscopy can
detect hypoxic-ischemic conditions associated with injury and reduced neurodevelopmental performance
and was the most significant physiologic factor identified. These data suggest that efforts to avoid cerebral
hypoxia are likely to improve the outcomes in this high-risk population. (J Thorac Cardiovasc Surg
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Conclusion

« Optimiser la perfusion d’organe est I’objectif principal de la
CEC

 Peu de monitoring permettent de I’évaluer

 La NIRS donne directement la SO2 régionale de fagon non
invasive

 Permet de reconnaitre rapidement une hypoxie tissulaire et de
la corriger



