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Neuromonitoring

|CP and CPP
EEG

Jugular venous
oxygen saturation

(S1O2)
Transcranial Doppler
ultrasonography

Laser-Doppler
Cortical Flowmetry

*Both cleared by the USFDA for clinical use.

ETCO,
Evoked Potentials

Brain tissue
oxygenation (SrO,)
monitoring by near
Infrared spectroscopy
(NIRS)*

Microdialysis*

. Regional Brain Tissue

O2 (PtiO2), CO2
(PtiCO2) and pH




ICP. Monitoring —
\Ventriculostomy Catheter:

1.

Standard of care In
many PICUs.

Allows measurement
of ICP and removal
of CSFE.

New catheters allow
for ICP. measurement
during CSF drainage.




ICP. Monitoring —
Parenchymal Catheter




ICP

= 2003 EBM report on severe TBI in children gives
strong support for the value in monitoring |ICP
both In terms of outcome and determining a
treatment threshold (15-25 mm Hg).

Intraventricular catheter: more frequent use,
more accurate, provides method of Tx via CSFE
removal, assess PV/compliance status.

= Fiberoptic transducer-tipped catheters (FTCs)

e monitor the variations in the amount of light reflected
from a pressure-sensitive diaphragm located at the
catheter tip

» Versatility of placement, robust to artifact, monitor and
drain simultaneously but requires dedicated equipment,
more costly, and + 6 mmHg drift over 5 days.




CPP

Cerebral perfusion pressure (CPP) = MAP- [CP

CPP drives the cerebral blood flow (CBF) and
keeps oxygen and other essential nutrients
flowing to the brain, thus maintenance of a
certain CPP value needed to minimize risk of
cerebral iIschemia.

CPP is a continuous calculation derived from the
time-averaged difference between two
physiologic signals (CPP = MAP - |CP).

2003 EBM report findings:

e CPP- minimum of 40 mm Hg in children vs. EBM of
adult TBI supports a minimum level of 70 mmHg

« Whether this minimum should be adjusted depending on
a child’s age remains undetermined.
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> Not frequently used in PICU due to:
" Infrequency of seizures in pediatric TBI
® Difficulty in placing-removing leads
®" No prospective data to support clinical utility
" Difficult to interpret at bedside

> EEG Is used for:

" TBI patients with seizure or suspected seizures
" Titration of pentobarb coma

® Hypoxic-ischemic encephalopathy

" BIS use increasing in OR and ICU
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Most common Is a 20 lead EEG with
continuous recording and simultaneous
digital video recording with clinical
annotations made by bedside observers
(PICU RN or parent).

Systems can acquire 32, 64, 128, or more
channels, with higher numbers used for
large arrays of electrodes.

Instant remontage for better localization
and interpretation of focal or generalized
abnormalities

Automated software for seizure detection
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