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Introduction

* Brief Overview: The field of pediatric neurology is rapidly evolving with groundbreaking
discoveries.

* Why It Matters:

@ Expanding treatment options for previously untreatable conditions
@ Enhancing diagnostic accuracy for early intervention

@ Improving patient outcomes and quality of life
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Emerging Treatments in Pediatric Neurology

o & Gene Therapy — Transforming Treatment Approaches

@ Targets genetic mutations (e.g., SMA, DMD)

@@ Example: FDA-approved Zolgensma for SMA treatment




a Current DBS systems b Future DBS systems

Implantable pulse

generator

* Smaller, cranialized

e Connected to Wi-Fi

e Longer battery life

® Rechargeable or
energy-harvesting

Electrode
« Single or bilateral electrodes
e Continuous stimulation

Extension cables

Electrodes

* Multiple leads,
capable of sensing
and stimulating

* Closed-loop/adaptive

Implantable pulse

generator
e Lithium battery in
titanium housing No extension cables

e Adjusted with physician
programmer
e 3-5-year battery life

4> Neurostimulation Techniques — Non-invasive Innovations

@ Deep Brain Stimulation (DBS): Used for epilepsy & movement disorders

@ Transcranial Magnetic Stimulation (TMS): A promising alternative for neurodevelopmentg

The lead connects to the
vagus nerve, which then
carries this stmulation the
rest of the way 1o the brain

@ Vagus Nerve Stimulation (VNS): Modifying brain activity in treatment-resistant epilepsy




° Al-Driven Drug Discovery — Accelerating Therapeutic Innovation

@ Machine learning assists in identifying effective compounds faster r(
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Advances in Diagnosti

* & Genetic & Molecular Testing — Enhancing Precision Diagnosis

@ Next-generation sequencing (NGS) for identifying disease-specific mutations

° Advanced Imaging Techniques — Elevating Neurological Assessments
@ High-resolution MRI & Functional MRI (fMRI): Detects microstructural brain abnormalities.
@ PET scans:Metabolic insights into neurodevelopmental disorders (e.g., epilepsy, autism)

@ Diffusion Tensor Imaging (DTI):Maps white matter tracts for developmental disorders




* 4> Electrophysiological Innovations — Refining Neurodiagnostics
@ High-density EEG: Provides improved spatial resolution for epilepsy monitoring
@@ Magnetoencephalography (MEG): Detects precise cortical activity locations

@ Neurophysiological Biomarkers: Early detection of neurodegenerative diseases
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Personalized Medicine in Pediatric Neurology

* Tailoring Treatment Plans to Individual Profiles
@ Pharmacogenomics: Optimizing drug response, minimizing side effects
@ Biomarker-Based Therapies: Predicting treatment efficacy through molecular signatures

@ Al in Personalized Medicine: Machine learning helps refine treatment selection
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Improving Access to Pediatric Neurology Care

* Challenges in Global Pediatric Neurology Access
@ Limited specialists: Shortage of pediatric neurologists in underserved areas
@ Long wait times: Delayed treatment impacts disease progression
@ Healthcare disparities: Unequal access to advanced treatments & diagnostics.
* 7 Solutions for Bridging the Access Gap
@ Telemedicine in Pediatric Neurology: Remote consultations improve accessibility

@ Al-Driven Triage Systems: Helps optimize urgent cases vs. routine follow-ups




Ethical Considerations

* Gene Editing Ethics — The Future vs. Ethical Boundaries
@ Concerns: Unintended genetic modifications & long-term consequences

@ Regulatory Challenges: Balancing innovation with patient safety

* @ Equitable Access — Addressing Treatment Disparities

@ Ensuring novel therapies reach all patient populations, not just privileged g

* @ Alin Medicine — Ethical Dilemmas in Automated Diagnostics
@ Reliability & Accuracy: Al predicting neurological conditions—should it replace human expertise?

@ Bias & Fairness: Ensuring Al models don’t disproportionately disadvantage certain demographics



Future Outlook

* What to Expect in the Next Decade

@ Al-Driven Neurological Research: Machine learning enhancing disease modeling.

@ Expanded Genetic Screening: Early detection & preventative interventions. &

&

@ More Non-Invasive Diagnostics: Wearable technology monitoring neurological conditions.

a arventions.

@ Neurogenetics in Treatment Plans: Advancing dis!gase- 1€

Y




Conclusion

° Summarizing Key Points

@ Breakthroughs in treatments & diagnostics reshaping pediatric neurology 1

{

"The future of pediatric neurology is driven by innovation, accessibility, and ethical responsibility.”

@ Personalized medicine improving patient care with targeted approaches
@ Ethical considerations influencing clinical applications

@ Future innovations promising greater accessibility & effectiveness

« @ Final Thought:
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