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Description

During labour, fetal well-being is typically monitored by measuring fetal heart rate
(FHR). FHR monitoring, however, has low positive predictive value for detecting
acidemia. As for early detection of fetal inflammation, no reliable noninvasive
methods exist. Both conditions (fetal acidemia and inflammation) are associated
with increased risk for brain injury at birth with lasting neurological deficits that
often can only be diagnosed years after birth.

We have showed that fetal electroencephalogram (EEG) is feasible during labour
and would enhance the ability to detect early onset of acidemia. In order to
develop more robust techniques for online detection of fetal acidemia during
labour, it will be desirable to have a physiology-based mathematical model for
fetal EEG under stress, e.g., when the supply of fetal oxygen is reduced because
of a variety of causes.

Objectives

During the workshop, data from animal experiments will be provided for the
participants. The primary goal is to develop a quantitative (Hodgkin-Huxley-type)
neuronal model capable of generating EEG signals that mimic the observed
patterns from animal experiments. A secondary objective is to find a robust
approach that can be used to fit model parameters using the experimental data.

Background literature

1. Radunskaya AE, Najera A, Durosier D, Louzoun Y, Peercy B, Ross MG,
Richardson BS, Frasch MG. A mathematical model of nutrient delivery
during labour: predicting fetal distress due to severe acidemia.
Experimental Biology Meeting: April 20-24, 2013, Boston,
Massachusetts. The FASEB Journal. 2013;27:1217.16.

2. Frasch MG, Keen AE, Gagnon R, Ross MG, Richardson BS (2011).
Monitoring Fetal Electrocortical Activity during Labour for Predicting
Worsening Acidemia: A Prospective Study in the Ovine Fetus Near
Term. PLOS ONE 6(7):€22100. doi:10.1371/journal.pone.0022100.

3. Zandt BJ, ten Haken B, van Dijk JG, van Putten MJ]. Neural dynamics
during anoxia and the "wave of death". PLOS ONE 2011;6:e22127.

4. Frasch MG, Keen A, Matushewski B, Richardson BS. Comparability of
electroenkephalogram (EEG) versus electrocorticogram (ECOG) in the
ovine fetus near term. 57th Annual Scientific Meeting of the Society for
Gynecologic Investigation Orlando, Florida: Reproductive Sciences,
2010 (vol 17).



5. Frasch MG, Mansano R, Gagnon R, Richardson BS. Electrocortical
activity during gradually increasing asphyxia in the ovine fetus near
term. 37th Annual Meeting of the Society of Neuroscience. San Diego,

CA, 2007.



