





The Wavelengths of Near Infrared Energy

UV~ blue green yellow orange red midIR  farIR

(invisible to the naked eye)

850nm 980 nm 1400nm
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Increasing depth of penetration j}

® It provides continuous information about brain oxygenation and it provides a

measurement of the brain as a sentinel organ indexing overall organ perfusion

and injury.



Cerebral & Somatic rS02: A Real-time Guide
to Perfusion and Interventions
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Light Emitter
p Light Detectors

* Differences in N d by the sensor and the ratio

between O,Hb and HHb is expessed as the rScO, or tissue oxygenation

index (TOI), depending on the manufacturer of the NIRS device.
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® rScC birth

® increases up to

* stabilizes during 3—6 weeks after birth with values between 55 and 85%

® Trend is more useful than single absolute value
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ases oxygen

* SGA infants: muct t few postnatal days

( ® Likely a function of intra-uterine preservation of brain blood flow
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® Higher rScO2 have arse outcomes at 2 years (both with

( and without TH)




ersis 7 severe injury.

N

®* Higher rScO2 du 2 with greater severity of the hypoxic-

ischemic injury as seen on brain MRI.

® ® Cerebral oximetry values and vEEG results can be combined to construct an injury

/3 prediction model.
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for age with only discontinuous periods during quiet sleep.

® Discontinuous:

at least one hour of burst activity (with some normal features)
separated by low voltage intervals with no discernible activity

and is not explained by tracé alternant (quiet sleep)

®* Maximal suppression:
No discernible background activity for at least one hour

OR seizure activity on a maximally depressed background
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EEG Background Pattern

No/Mild Injury Moderate Injury Severe Injury
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Sleep-Wake Cycling
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Electrographic Seizure Activity
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Cerebral Oxygenation Saturations
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00 100 75 75 71

Sensitivity 1

Specificity 23 53 60 67 64
PPV 50 53 50 29 50

NPV 100 100 82 83 82
Maximal H 48-60 hr 72-96 hr
Suppression
Sensitivity 50 50 50 50
Specificity 86 87 87 93
l PPV 67 67 67 80

NPV 75 76 76 78

Seizures 0-12hr 12-24hr | 24-36hr | 36-48hr 48-60hr | 60-72hr | 72-96 hr

Sensitivity

Specificity

PPV
NPV
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1\\; RECEIVER OPERATOR CURVES

Epoch:
12-24 hours

Black line= model A (cerebral oximetry + seizures + SWC + vEEG background pattern)

Grey line= model B (cerebral oximetry only)

Epoch:
24-36 hours
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