AbstractID: 14163 Title: Diffuse Optical Measurements of Blood Oxygenation and Flow for
Monitoring CMRO2 in Neonates with Congenital Heart Defects

Pur pose:

| mprove quantification of Cerebral Metabolic Rate of Oxygen (CVRQ2) by

devel oping a diffuse optical instrunent for use in continuous bedside nonitoring
of neonatal patients with congenital heart defects.

Met hod and Material s:

A conpact (17"x17"x14") Tinme-Domain Diffuse Optical Spectroscopy (TD-DOS) system
has been devel oped and conmbined with a Diffuse Correlati on Spectroscopy (DCS)
system The TD-DOS systemis conposed of 3 lasers (685, 785, and 830 nm), 2

PMIs, 2 tine correlated single photon counting (TCSPC) cards, and contro

el ectronics; the DCS system consists of 2 |ong-coherence | ength 785nm | asers, 8
phot on-counti ng APDs, and a custom zed correlator. TD-DOS allows absol ute
measur enent of optical scattering and absorption, which permits cal cul ati on of
absol ute val ues for | ocal henpgl obin concentration and tissue oxygen saturation
(St@2); DCS neasures relative changes in mcrovascul ar bl ood fl ow.

We approxi mate CVMRO2 changes using a conpartnentalized nodel of the cerebra
vascul ature and Fick's |law. However, this calculation relies upon know edge of
basel i ne physi ol ogi cal properties, nanmely, blood oxygen saturation and vol une,
both obtainable from TD-DOS. Sinul taneously, relative changes in cerebral bl ood
flow wi Il be nmeasured by DCS. Together, these diffuse optical nodalities wil
allow us to cal culate CVMRO2 based on the individual physiological paraneters of
each subject.

Resul ts:

Previ ous works on neonates with congenital heart defects have utilized

i nstrunentation incapabl e of measuring absolute optical properties. Calcul ations
of CMRO2 were therefore based upon sparse literature reports of baseline
guantities obtained fromhealthy subjects, who are not representative of our

pati ent population. W will denmpnstrate an inproved quantificati on of CVMRO2 by
elimnating the questionabl e assunpti ons of blood oxygenation and volunme in
neonatal brains in favor of direct neasurenents.

Concl usi on:

By conbi ni ng TD- DOS neasurenents of absolute tissue optical properties with DCS
neasurenents of relative mcrovascul ar blood flow, these TD-DOS data will permt
an inproved cal cul ation of CVMRO2 by providing individualized baseline val ues.



