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THE CENTRAL IDEA

The Brain Heals as a System

The premise of today's talk is simple but consequential: the brain 

does not respond best to any single therapy. It responds best 

when we treat it as the integrated, energy-dependent system 

that it is.

Energy, oxygen, biochemical terrain, and network activity are not separate 

problems. They are one interconnected physiology — and the modalities 

that address them are most powerful in combination.

WHERE WE'RE GOING

Why brains break down

Seeing dysfunction: assessment

Pillar 1 — Neuroenergetics

Pillar 2 — Oxygenation

Pillar 3 — Metabolic terrain

Pillar 4 — Network resetting

Why integration multiplies results
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PART I

Why Brains Break Down

Different diagnoses, different triggers — but a strikingly common physiological endpoint.



A Convergence of Conditions

Neurodegeneration, TBI, post-concussion syndrome, anxiety, depression, ADHD, chronic brain fog — distinct labels that increasingly 

point back to shared cellular failures.

~20%
of the body's energy consumed 

by the brain — at just 2% of 
body mass

55M+
living with dementia worldwide, 

rising sharply

35×
more power used by neural 

communication than 
computation

1 in 5
U.S. adults affected by a 

mental-health condition yearly
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The Unifying Mechanism: Cellular Energy Deficit

Whether the trigger is genetic, traumatic, or environmental, the downstream collapse is remarkably consistent. The disease labels 

differ; the cellular failure story is largely the same.

Mitochondria falter

ATP output drops; the cell can't 
meet demand

Oxidative stress 
rises

Free radicals accumulate, 
damaging membranes & DNA

Neurons lose 
function

Firing, signaling, and repair all 
degrade

Symptoms emerge

Memory loss, movement 
disorders, cognitive fog

ATP is not just muscle fuel — it is the currency of communication at every level of biology. When mitochondria can't keep up, the brain literally cannot talk to 
itself.
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Why the System Becomes Overwhelmed

Every stressor — physical, psychological, chemical — has the same dual effect: it raises the energetic load while reducing the capacity 

to generate and use energy. Brain problems emerge when demand outstrips supply.

RAISES ENERGETIC LOAD

• Trauma & neuroinflammation (TBI, concussion)

• Chronic psychological stress

• Environmental toxins — pesticides, solvents, metals
• Repair & cleanup demands after injury

REDUCES ENERGY CAPACITY

• Mitochondrial damage & impaired turnover

• Disrupted perfusion & oxygen delivery

• Insulin resistance → poor glucose uptake
• Stalled autophagy → waste (e.g. amyloid) accumulates
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Why One Therapy Is Rarely Enough

If dysfunction is multifactorial — energy, oxygen, biochemistry, and network signaling all degrading together — then a single-lever 

intervention can only ever do part of the job.

Multiple failures at once

Injury rarely breaks one pathway. It 
degrades energy, perfusion, and signaling 

simultaneously.

Pathways are 
interdependent

Oxygen needs perfusion; activation needs 
fuel; learning needs a stable, regulated 

terrain.

The brain is built to adapt

Given the right inputs in the right order, 
neuroplasticity does the heavy lifting — if 

we remove the blocks.
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PART II

Seeing the Dysfunction

You can't restore what you can't measure. A multi-angle look at brain function in the real 
world.



Why “Normal” Scans Miss the Problem

Structural imaging shows anatomy. But most chronic brain dysfunction 

is functional — and function degrades years before structure does.

• A network can be “noisy” or desynchronized while looking anatomically 
intact.

• Symptoms reflect how regions are working together, not just whether 
tissue is present.

• We need a multi-angle view of performance under real-world demand.

Don't just look under the hood 
once. Take the brain for a 
drive — listen to the engine, 
test the brakes, see how it 
handles the turns.
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A Multi-Domain Functional Assessment

Five complementary tools across distinct domains — cross-confirming where networks break down, and providing the objective 
baseline every integrative plan depends on.

NEUROLOGICAL

Bedside Neuro 
Exam

Reflexes, coordination, 
balance, eye movements — 

read through a 
functional-neurology lens.

SENSORIMOTOR

BTrackS Balance

Validated force-plate 
measure of postural 

stability under sensory 
challenge.

COGNITIVE

MoCA

Sensitive screen for 
memory, attention, and 

executive function.

ELECTRICAL

qEEG Brain Map

Real-time cortical activity 
vs. age-matched norms — 
over/under-active regions.

BIOCHEMICAL

BrainSpan Blood 
Spot

Cell-membrane health and 
inflammatory markers from 

a finger-prick.
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Why Multiple Domains Matter

Each tool covers another's blind spot. Combining domains yields cross-confirmation (the same problem seen multiple ways) or 

cross-clues (each test a different puzzle piece).

Aces the MoCA but major balance deficit → vestibular / cerebellar issue

Balance is perfect but qEEG shows high-beta → anxiety / poor focus

Brain map looks fine but BrainSpan flags chronic inflammation in the membrane

This is the same logic as integrated treatment: no single view is sufficient, but together they reveal the whole picture.
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PART III

The Four Pillars of Brain 
Restoration

Four mechanistically distinct levers — each targeting a different point in the same failing 
physiology.



Four Levers, One Physiology

Each pillar intervenes at a different stage of the energy-deficit cascade. Used together, they address supply, demand, terrain, and 
signaling at once.

PILLAR 1  •  Restores energy SUPPLY

Neuroenergetics
Photobiomodulation drives mitochondrial ATP 
production

PILLAR 2  •  Feeds the energy ENGINE

Brain Oxygenation
Hyperbaric & breathing strategies raise oxygen 
delivery

PILLAR 3  •  Steadies the TERRAIN

Metabolic Healing
Stabilizes glucose, membranes & inflammation

PILLAR 4  •  Rewires the SIGNAL

Network Resetting
Neurofeedback + neurorehab retrain signaling
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PILLAR 1

Neuroenergetics

Photobiomodulation: delivering photons that mitochondria convert directly into ATP.



PILLAR 1 — NEUROENERGETICS

The Mechanism: Light Into Energy

Low-level laser therapy (LLLT) is non-thermal and low-powered (~7–17 mW — thousands of times weaker than a surgical laser). It 

doesn't cut or heat; it drives photochemistry.

Photons → Complex IV

Red / near-infrared light is absorbed by 
cytochrome c oxidase (ETC Complex IV), 
boosting electron flow and ATP output.

Power vs. energy

Like a trickle filling a bucket: low power, 
delivered consistently, accumulates the 

photon dose cells use to heal.

Photochemical, not 
photothermal

The therapeutic effect is cellular signaling — 
not the superficial warmth of high-power 

Class IV lasers.

With FDA-cleared low-level devices, there are no known adverse events at therapeutic doses.
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PILLAR 1 — NEUROENERGETICS

Why Wavelength Is Itself Multimodal

Different wavelengths engage different “gears” of the electron transport chain. A multi-wavelength strategy nudges several at once — a 

microcosm of the integrative principle.

Violet ~405 nm
UPSTREAM GEARS

Absorbed by flavoproteins (FMN/FAD) at 
Complex I & II — modulates upstream 
ETC flow and signaling.

Green ~520 nm
MID-CHAIN SIGNALING

Cell-signaling and anti-inflammatory 
effects via opsin / ion-channel and redox 
pathways (mid-chain).

Red ~635 nm
COMPLEX IV OUTPUT

The best-established target: Complex IV 
(cytochrome c oxidase) — boosts ATP 
output directly.

Disease maps to gears:  Parkinson's → Complex I deficits  •  Alzheimer's → Complex IV (COX) deficiency  •  TBI → multi-complex bioenergetic 
collapse
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PILLAR 2

Brain Oxygenation

Closing the gap between a brain's surging oxygen demand and its compromised supply.



PILLAR 2 — BRAIN OXYGENATION

The Supply–Demand Vicious Cycle

The brain uses ~20% of the body's oxygen. After injury or in chronic inflammation, demand surges precisely when delivery is most 

impaired — a self-reinforcing spiral.

Demand surges

Injured neurons, inflamed tissue & 
glial cleanup all need more oxygen

Delivery falls

The same injury disrupts perfusion 
and mitochondrial efficiency

Gap widens

Supply can't meet demand — the 
brain sinks deeper into dysfunction

This is why oxygenation worsens the energy deficit — and why restoring it amplifies every other pillar.
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PILLAR 2 — BRAIN OXYGENATION

Mechanisms of Intervention

We raise both the delivery and the utilization of oxygen — and, crucially, build new infrastructure to sustain it.

Dissolved-plasma oxygen 
(mHBOT)

Under pressure, oxygen dissolves directly 
into plasma — reaching low-perfusion 

tissue red cells can't. On decompression it 
fizzes into cells like a popped soda can.

Angiogenesis & VEGF

Hyperbaric oxygen and LLLT stimulate 
vascular endothelial growth factor — 

growing new vessels that permanently 
improve delivery.

Breathing & EWOT

Targeted breathing and 
exercise-with-oxygen improve delivery, 

tolerance, and autonomic regulation — no 
chamber required.
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PILLAR 3

Metabolic Healing

Stabilizing the biochemical terrain on which every neuron and every other therapy depends.



PILLAR 3 — METABOLIC HEALING

The Terrain Determines the Outcome

Neurons live or die by their environment. Membrane integrity, glycemic stability, and inflammatory tone set the ceiling on what any 

energy or rehab intervention can achieve.

Membrane health

Neuronal membranes are built from fatty 
acids (omega-3s like DHA). Poor membrane 

composition degrades signaling and the 
resting potential ATP works to maintain.

Glycemic stability

Mitochondrial impairment drives insulin 
resistance — reducing glucose uptake and 
ATP, and accelerating neuroinflammation 

and protein misfolding.

Inflammation & autophagy

Chronic microglial activation and stalled 
autophagy let waste (e.g. amyloid) 

accumulate. Calming inflammation reopens 
the brain's cleanup pathways.
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PILLAR 3 — METABOLIC HEALING

Personalizing the Intervention

Because the terrain is individual, the intervention must be too — guided by BrainSpan membrane and inflammatory data rather than a 

one-size template.

Targeted lipid support

BrainSpan fatty-acid ratios direct omega-3 
and membrane support to the actual deficit 

— measured, not guessed.

Metabolic flexibility

Ketogenic, plant-based, or hybrid 
approaches matched to the patient — 
ketones offer neurons an alternative, 

efficient fuel.

Reduce the toxic load

Supporting detoxification and autophagy 
lowers the energetic burden so repair can 

proceed.
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PILLAR 4

Network Resetting

Once supply, oxygen, and terrain are restored — retraining the brain's signaling directly.



PILLAR 4 — NETWORK RESETTING

Neurofeedback: The Brain as Its Own Teacher

When brain rhythms get stuck — too fast, too slow, or too chaotic — symptoms follow. Neurofeedback holds up a mirror and lets the 

brain's own self-regulation do the work.

qEEG-guided targeting

The brain map shows which rhythms to 
up-train or down-train, and exactly where 
— protocols built on data, not guesswork.

Operant conditioning

Real-time reward (sound, video, a game) 
reinforces healthier patterns. Like Pavlov's 

bell: the brain learns “better patterns = 
rewards.”

Inside-out, measurable

Nothing is added or removed — the brain's 
own intelligence restores balance, and 
re-mapping proves the objective shift.
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PILLAR 4 — NETWORK RESETTING

Functional Neurorehab & the Plasticity Engine

Sensory-motor and oculomotor drills drive specific networks — and movement itself fertilizes the brain at the molecular level.

Oculomotor targeting

Saccades drive attention & executive 
control; smooth pursuits drive coordination 
& sensory integration; gaze stabilization & 

VOR restore balance.

BDNF — the brain's 
fertilizer

More movement → more BDNF → 
healthier, more adaptable neurons. Low 

BDNF tracks with depression and 
neurodegeneration.

AMPK & PGC-1α

Exercise activates these pathways: AMPK 
senses low energy; PGC-1α drives 

mitochondrial biogenesis — closing the 
loop back to Pillar 1.
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PART IV

Why Integration Multiplies Results

The pillars don't add — they compound. This is the core argument of integrative neurology.



The Pillars Reinforce One Another

Each pillar makes the others work better. This interdependence is exactly why a multimodal approach outperforms any single therapy 

in isolation.

Oxygen feeds energy
mHBOT supplies the O₂ that mitochondria — boosted by 
LLLT — need to make ATP.

Energy enables learning
ATP powers the membrane potentials and signaling that 
neurofeedback and rehab depend on.

Terrain unlocks plasticity
A stable, low-inflammation environment is what lets new 
patterns consolidate and hold.

Movement rebuilds engines
Neurorehab drives AMPK/PGC-1α → new mitochondria 
→ more capacity for every pillar.
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Sequence and Dosing Matter

Integration isn't just stacking modalities — it's applying them in a logical order, guided by the assessment, and re-measuring to confirm 

change.

Assess
Establish a multi-domain 

baseline

Restore terrain
Energy, oxygen & metabolic 

stability first

Retrain 
networks

Neurofeedback & rehab on a 
prepared brain

Re-assess
Prove objective change vs. 

baseline

You don't push a brain to rewire before it is fueled, oxygenated, and stable. Order is part of the medicine.
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An Honest Word on Evidence

Credibility — with colleagues and with patients — depends on saying exactly what the evidence does and doesn't support.

What we can say Each modality has a clear mechanistic rationale and a growing functional-neurology evidence base. We 
document objective change against each patient's own baseline.

What we don't claim No cures, no overstatement. Brain health is multifactorial; results vary with adherence and individual 
physiology. Much of the integrative-stacking evidence is still emerging.

How we stay grounded Re-assessment with the same multi-domain tools keeps us accountable to data, not anecdote — the 
discipline that separates this from hype.
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Five Things to Take Home

1 Convergent failure Diverse brain conditions share a cellular energy deficit at their core.

2 Function before structure Symptoms are functional — measure performance, not just anatomy.

3 Four mechanistic levers Energy, oxygen, terrain, and signaling each need their own intervention.

4 Integration compounds The pillars reinforce one another — the whole exceeds the sum.

5 Sequence + measurement Right order, guided by assessment, proven by re-assessment.
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Questions & Discussion
Bring me your toughest cases — let's reason through them together.



Treat the Brain as a System. Restore the Whole.

If today sparked a case you're thinking about, or a question about how these mechanisms fit together, I'd 

welcome the conversation.

Email

AZchironeuro@gmail.com

Phone

480.756.2600

Learn more

]azchironeuro@gmail.com


