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Special considerations in pediatric
neuromodulation

Vulnerabilty and ethical
considerations

Head and brain growth
Capacity to cooperate

Developmental regulation
of neuronal excitability




Risks and potential mechanisms for
injury to the developing brain

Enhanced excitabilty and vulnerability to seizure in
early life

— Risk for excitotoxicity

Enhanced synaptic plasticity

— Risk for interference with learning and memory
Ongoing neurogenesis, synaptogenesis, myelination,
etc.

— Risk of use-dependent structural change
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Developing brain is a moving target

Vulnerability (or resistance) to injury likely
varies with age

e Studies restricted to narrow age windows are
lacking

— Subdivision of the pediatric age group are
necessary



Neuronal Receptor Expression vs Age
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Physiology is reflected in disease ...and
perhaps in neurostimulation risks

Status Epilepticus by Age
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Clinical research limitations

uncertain
Access to tissue is rare

Patient volume is limited
Patient populations often inhomogeneous
nteractions with drugs and other treatments

\

¢

o,

< , \
W %\
et J \ &
Ongoing trial: 1 Hz rTMS for

temproal lobe epilepsy (BCH)



We can complement clinical research with
with preclincal studies
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Mechanisms are more accessible in preclincal models
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Development/Plasticity/Repair

Repetitive Magnetic Stimulation Induces Functional and
Structural Plasticity of Excitatory Postsynapses in Mouse
Organotypic Hippocampal Slice Cultures
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Preclinical tests of therapeutic protocols

Clinical Neurophysiology 119 (2008) 2697-2702

Contents lists available at ScienceDirect

Clinical Neurophysiology

journal homepage: www.elsevier.com/locate/clinph

Seizure suppression by EEG-guided repetitive transcranial magnetic stimulation
in the rat
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High resolution of cortical effects
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Normalized fEPSP slope

Preclincal studies may enable logical coupling
between brain stimulation protocols and drugs
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Galvanotro P ism and gavan otaxis Fig. 2: Bovine corneal epithelial cell migration on
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(rel evant to tDCS’)) absence of an EF. Bottom row: cells in an EF of

150 mV/mm, cathode at left. Left column: flat
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