The Case for HBOT as a VA Standard of Care Indication for TBI and PTSD
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Grounded in the wound-healing mechanism, the Brain Drain cost analysis, and the ½% Solution — treating 877,450 veterans costs less than one-half of one percent of the lifetime burden of not treating them
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Executive Summary
The VA and DoD have, for over two decades, treated TBI and PTSD as psychiatric and behavioral conditions — managing symptoms with off-label pharmaceuticals, none of which are FDA-approved to treat TBI, and many of which carry black box warnings for suicidal ideation. This approach has produced a rising suicide total, an opioid crisis within the veteran population, and an estimated $118.2 billion per year in costs attributable to not healing these brain wounds.
This document makes the case that TBI and PTSD are physical brain wounds — not psychiatric conditions — and that Hyperbaric Oxygen Therapy (HBOT) heals those wounds through 15 documented, measurable physiological mechanisms including angiogenesis, neurogenesis, white matter fiber regeneration, and mitochondrial rescue. The one-time cost to treat all 877,450 affected veterans is estimated at $19.7 billion — less than 17% of a single year's cost of inaction, and just 0.42% of the 40-year cumulative burden of $4.7 trillion. Pro bono, TreatNOW Coalition partners have already returned over 33,000 patients to work, school, and active duty on this treatment.

§ 01 — The Foundational Argument: TBI/PTSD Are Brain Wounds, Not Merely Mental Health Conditions
The most consequential error in veteran healthcare policy is a categorical one: the VA and DoD classify TBI and PTSD as psychiatric and behavioral conditions, route them to mental health treatment paradigms, and measure success by symptom reduction. This framing forecloses the correct treatment entirely.
The Paradigm Shift That Changes Everything
When a veteran sustains a traumatic brain injury — whether from blast overpressure, blunt trauma, or concussive force — they are not experiencing a psychological event. They are sustaining measurable physical damage to brain tissue: disrupted white matter tracts visible on DTI-MRI, hypo-perfused regions visible on HMPAO-SPECT and perfusion MRI, impaired mitochondrial function measurable by PET, and neuroinflammatory cascades detectable on biomarker panels.
PTSD, when co-occurring with TBI — as it does in most combat cases — reflects the same physical substrate: a brain with damaged regulatory circuits (hippocampus, prefrontal cortex, amygdala) operating under chronic oxygen deficit in regions that would normally suppress trauma response. The PTSD symptom is the symptom of the brain wound. Heal the wound; resolve the symptom.
This is not a hypothesis. Israel's Sagol Center has conducted rigorous clinical trials in IDF veterans with PTSD, documented the brain network changes on fMRI, administered HBOT, and measured both the neuroimaging improvement and the clinical symptom resolution simultaneously — confirming that structural repair and symptom resolution are the same event observed from two different angles.
The Wound-Healing Reframe: Why It Matters for Policy
A psychiatric condition implies indefinite management. A physical wound implies finite healing. If TBI/PTSD are wounds, then the correct policy question is not "how do we manage these veterans for life?" but "how do we heal them and return them to function?" HBOT is a finite treatment course — typically 40–80 sessions — after which treatment ends. The VA's current model, by contrast, involves lifetime pharmaceutical management. The pharmaceutical industry profits from the chronic model. HBOT ends it.

§ 02 — The Scale of the Problem: 877,450 Veterans with Unhealed Brain Wounds
	Metric
	Figure
	Source

	DoD TBIs diagnosed since 9/11
	518,116
	TBICoE / Defense Medical Surveillance System, Q1 2025

	TreatNOW / Brain Drain estimate
	877,450
	Koleda & Beckman, 2021

	WWP survey: veterans w/ head injury
	84%
	WWP Annual Warrior Survey

	Estimated veteran suicides since 2005
	~109,500
	VA data; ~17.6/day ongoing

	Est. veteran opioid overdose deaths since 9/11
	~109,000
	VA dispensed 847M opioid pills 2006–2014 at 105× national per-person rate

	Annual cost of NOT treating TBI/PTSD
	$118.2B/yr
	Brain Drain: 16 cost categories


Rising Suicide Numbers: Evidence of Treatment Failure
Despite decades of mental health investment, the VA's own data show that the veteran suicide rate has not meaningfully declined. Roughly 17–22 veterans die by suicide every day. This is not a resource problem — the VA spends billions annually on mental health programming. It is a treatment paradigm problem. The psychiatric model cannot heal a physical wound. The suicide rate will not decline until the wound-healing model is adopted at scale.
[image: ]




§ 03 — The ½% Solution: The Cost Case in a Single Number
0.42% The one-time cost to treat all 877,450 TBI veterans with HBOT as a percentage of the 40-year lifetime burden of NOT treating them.
Source: Koleda & Beckman, The National Brain-Wounded Veteran Brain Drain: Cost-Benefit Analysis of Changing the DoD and VA Standard of Care for TBI and Suicide Prevention (2021)
	
	One-Time HBOT Treatment Cost
	40-Year Cumulative Burden

	Figure
	$19.7 billion
	$4.7 trillion

	Detail
	~$22,500 per veteran for full treatment course (80 sessions)
	$118.2B/year × 40 years across all cost categories


Brain Drain Annual Cost of Not Treating: Breakdown by Category (877,450 Veterans)
	Cost Category
	Annual Cost
	Notes

	Medical Retirement
	$38.9B
	Largest single category; career-ending disability separations

	Caregiver Costs
	$22.3B
	Family caregivers, Aid & Attendance, PCAFC program

	VA Disability Compensation
	$13.1B
	Multi-year compensation streams across PTSD/TBI ratings

	Lost Federal Tax Revenue
	$11.2B
	From veterans unable to maintain employment

	Hospitalization
	$9.4B
	Inpatient, ER, crisis intervention

	Opioid Use Disorder
	$5.2B
	Treatment, lost productivity, Social Security; excludes overdose mortality

	Veteran Suicides
	$4.2B
	Lost income taxes, disability payments, Social Security survivorship

	VA Pharmaceutical Spending (TBI-specific)
	$826M/yr
	$4,309/TBI veteran/year

	Incarceration
	~$2.5B
	Est. 50,000+ TBI veterans incarcerated nationally at ~$49,516/yr

	Lost State Tax Revenue
	$2.1B
	State income, sales, property, and vehicle taxes

	Social Security (SSDI/SSI)
	$3.8B
	Permanent disability transfers

	All Other Categories
	$4.9B
	Education, housing, and remaining Brain Drain line items

	TOTAL ANNUAL COST OF NOT TREATING
	$118.2B/yr
	$4.7T over 40 years


Source: Koleda & Beckman (2021), Brain Drain. TreatNOW Coalition.

§ 04 — HBOT Mechanisms of Action: This Is Wound Healing, Not Symptom Management
The central scientific argument — and the one that distinguishes HBOT from all currently approved VA treatments for TBI/PTSD — is that HBOT produces measurable structural repair of brain tissue, not merely symptom suppression. The following mechanisms are documented in peer-reviewed literature with objective neuroimaging confirmation.
Mechanism 01: The Hyperoxic-Hypoxic Paradox — The Master Driver
Oscillating oxygen levels between sessions activate HIF-1α (master angiogenesis regulator), Nrf-2 (antioxidant/repair gene expression), and mobilize bone marrow stem cells to sites of ischemic injury. This is why HBOT heals years after the original injury — it restarts repair processes stalled by chronic hypoperfusion.
Mechanism 02: Cerebral Angiogenesis — Growing New Blood Vessels
Perfusion MRI studies (Tal et al.) document significantly increased cerebral blood flow (CBF) and blood volume (CBV) after HBOT in post-TBI patients. New capillary growth via ROS/HIF-1α/β-catenin pathway directly restores oxygen delivery to hypo-perfused "dead zones" — brain regions that appear inactive but contain viable, repairable tissue.
Mechanism 03: White Matter Fiber Regeneration — Measurable on DTI-MRI
Diffusion Tensor Imaging shows increased fractional anisotropy (FA) and decreased mean diffusivity (MD) after HBOT — direct evidence of axonal fiber regeneration, improved myelination, and restoration of white matter tract integrity. This is the structural substrate of executive function, emotional regulation, and memory — the exact domains most impaired in TBI/PTSD.
Mechanism 04: Neurogenesis and Stem Cell Proliferation
HBOT promotes neurogenesis of endogenous neural stem cells, particularly in the hippocampal dentate gyrus and subventricular zone — regions central to memory formation, spatial learning, and emotional regulation. These are the same regions most damaged by blast TBI and most dysregulated in PTSD.
Mechanism 05: Mitochondrial Rescue — Restarting Idling Neurons
Restores cytochrome c oxidase function — the terminal enzyme of the electron transport chain — in metabolically depressed neurons. These are not dead neurons; they are energy-starved neurons that appear on PET as hypometabolic "cold" zones. HBOT restores their energy supply and reactivates them. This is the mechanism behind SPECT-documented functional improvement in chronic TBI.
Mechanism 06: Anti-Neuroinflammation
Suppresses NF-κB, reducing TNF-α, IL-6, and reactive gliosis — the chronic neuroinflammatory cascade that sustains secondary brain damage for years after the initial injury. Reduces brain edema and intracranial pressure. Inhibits neutrophil adhesion to prevent ischemia-reperfusion injury in fragile post-TBI microvasculature.
Mechanism 07: BDNF / NGF Upregulation — Synaptic Plasticity
Elevates Brain-Derived Neurotrophic Factor and Nerve Growth Factor — the brain's own repair signals. Promotes synaptogenesis (GAP43, synaptophysin markers) and synaptic remodeling. Enhances hippocampal-dependent neuroplasticity, directly addressing the learning and memory deficits central to TBI.
Mechanism 08: HPA Axis and Limbic System Remodeling
Structural repair of the prefrontal cortex–amygdala–hippocampal circuit — the neural substrate of PTSD's hyperarousal, intrusion, and avoidance symptom clusters — resolves PTSD symptoms from the bottom up. This is confirmed by the Israeli Sagol RCTs: HBOT produces measurable improvement in default mode network connectivity simultaneously with clinical PTSD symptom resolution.
Mechanism 09: Blast Injury Systemic Repair
For blast TBI specifically — the dominant injury mechanism in OIF/OEF — HBOT is the only single therapy that simultaneously addresses every organ system affected: cochlear hair cell repair (hearing loss), gut epithelial repair (blast gut), pulmonary healing (blast lung), tendon/cartilage repair (collagen synthesis), and bone healing, in addition to brain repair. No pharmaceutical agent operates at this anatomical breadth.
Imaging-Confirmed Repair: The Standard No Drug Has Met
The critical distinction between HBOT and every pharmaceutical treatment currently used for TBI/PTSD is this: HBOT produces changes visible on objective neuroimaging — perfusion MRI, DTI-MRI, HMPAO-SPECT, and PET. No antidepressant, antipsychotic, benzodiazepine, or opioid prescribed to TBI/PTSD veterans has ever produced a measurable structural improvement in brain tissue architecture on any neuroimaging modality. HBOT is not suppressing symptoms while the wound remains open. It is closing the wound.


§ 05 — The Pharmacotherapy Indictment: What the VA Is Prescribing Instead
The VA's current standard of care for TBI/PTSD relies on over 100 different off-label medications — not one of which is FDA-approved to treat TBI. The Brain Drain report documents that the VA's own pharmaceutical data shows these drugs are not only ineffective; several are actively contributing to the veteran suicide crisis through their black box–labeled side effects.
The Black Box Warning Problem
The following drug classes are routinely prescribed to TBI/PTSD veterans and carry FDA black box warnings for suicidal ideation or serious addiction:
· SSRIs and SNRIs (antidepressants: fluoxetine, sertraline, venlafaxine) — black box: suicidal ideation
· Atypical antipsychotics (risperidone, quetiapine, olanzapine) — black box: mortality in elderly; suicidal ideation
· Benzodiazepines (clonazepam, lorazepam) — addiction and disinhibition risk
· Opioid analgesics (oxycodone, hydrocodone, morphine) — addiction and overdose
· Mood stabilizers (valproate, carbamazepine) — teratogenicity; suicidal ideation
The VA was explicitly reimbursing for drugs that its own researchers labeled "implicated in the marked suicide rate in our injured veterans." The VA spent $717 million over one decade on risperidone for PTSD. VA-funded researchers then found it no more effective than placebo. The VA continued prescribing it.
HBOT vs. Current VA Pharmaceutical Model: A Direct Comparison
	Metric
	Current VA Pharmaceutical Model
	HBOT Treatment Model

	FDA-approved for TBI?
	No drug is FDA-approved to treat TBI
	FDA-approved for 14 indications incl. acute CO brain anoxia

	Mechanism of action
	Symptom suppression via neurotransmitter modulation
	Physical wound healing: angiogenesis, neurogenesis, fiber regeneration

	Neuroimaging-confirmed repair?
	No drug produces measurable structural brain repair
	Yes — perfusion MRI, DTI-MRI, HMPAO-SPECT, PET all confirm repair

	Treatment duration
	Indefinite — lifetime management
	Finite — 40–80 sessions, then treatment complete

	Suicide risk
	Multiple drug classes carry black box warnings for suicidal ideation
	Harch trial: 10 of 12 suicidal veterans no longer suicidal post-HBOT

	Pharmaceutical dependency risk
	High — opioids, benzodiazepines, antipsychotics all dependency-forming
	None — HBOT is not a drug; no dependency mechanism

	Drug cost reduction after HBOT
	—
	50% of subjects reduced or discontinued psychoactive medications (Harch trial)

	Return-to-function rate
	Flatlined veteran suicide rate; no documented mass functional restoration
	Up to 85% of mild-to-moderate TBI veterans returned to meaningful function (TreatNOW)



§ 06 — The Drug Savings Alone Nearly Pay for Treatment
Even setting aside the massive disability compensation, caregiver, and lost-productivity savings, the pharmaceutical cost savings from HBOT treatment are independently compelling.
	Metric
	Figure
	Basis

	VA pharmaceutical cost per TBI veteran/yr
	$4,309
	Brain Drain properly-scoped figure

	Annual VA pharma spend for TBI veterans
	$826M
	877,450 veterans × $4,309/yr

	Annual savings at 50% drug reduction
	$413M
	Based on Harch trial result

	Decade-long pharmaceutical savings
	$4.1B
	Pharmaceutical savings alone over 10 years post-treatment


The one-time cost of treating the entire 877,450-veteran population is $19.7 billion. The pharmaceutical savings at the 50% drug-reduction rate are $413 million per year. Pharmaceutical savings alone recover the full treatment investment — and since veterans also stop needing hospitalizations, disability compensation, caregiver stipends, and nursing home care after healing, the actual payback period across all cost categories is dramatically shorter. The Brain Drain analysis estimates the full cost-benefit crossover occurs within the first year of treatment for the entire cohort.

§ 07 — The Israel Precedent: A Government Already Doing This at Scale
The Sagol Center for Hyperbaric Medicine and Research in Be'er Ya'akov, Israel, is currently the largest hyperbaric center in the world, treating approximately 350 patients daily — including 650 October 7th survivors with PTSD, alongside military veterans, under direct Ministry of Defense funding. This is not a clinical trial. It is an operational government program.
The research that drove this policy decision: a 2019–2023 clinical study of 98 male IDF veterans with combat-related PTSD who had not responded to traditional therapies. The HBOT group showed measurable improvement in brain network connectivity on fMRI alongside resolution of all core PTSD symptom clusters. The placebo group showed no change in either neuroimaging or clinical symptoms. The 2023 Sagol clinical guideline formally recommended HBOT for acute moderate-severe TBI (Type 2a) and for chronic TBI with metabolic dysfunction on neuroimaging.
The question for the VA: Israel's Ministry of Defense has concluded, from rigorous evidence, that HBOT heals combat brain wounds and now provides it at national scale. Why is the VA still prescribing risperidone?

§ 08 — VA Savings Scenarios: If HBOT Restored Even a Fraction of Veterans to Function
Phase I Pilot — 10% of Veterans (87,745)
	Item
	Figure

	Veterans treated
	87,745

	Disability comp reduction
	30% avg

	Annual comp savings
	~$3.9B

	Pharma savings
	~$41M/yr

	HBOT treatment cost (one-time)
	~$1.97B

	Net annual savings after treatment
	~$3.9B+


Phase II Expansion — 50% of Veterans (438,725)
	Item
	Figure

	Veterans treated
	438,725

	Disability comp reduction
	35% avg

	Annual comp savings
	~$22.8B

	Pharma savings
	~$207M/yr

	HBOT treatment cost (one-time)
	~$9.9B

	Net annual savings after treatment
	~$23B+


Full Deployment — All 877,450 Veterans
	Item
	Figure

	Veterans treated
	877,450

	Annual cost reduction
	$118.2B/yr

	40-year cumulative savings
	$4.7T

	HBOT treatment cost (one-time)
	$19.7B

	HBOT cost as % of 40-year burden
	0.42%



§ 09 — The Five-Point Policy Argument for Changing the Standard of Care
1. The Evidence Base Is Already Sufficient for an Emergency Indication CMS NCD 20.29 covers HBOT for acute CO poisoning without requiring a TBI-specific RCT for every patient subgroup. The VA covers HBOT for wound care indications based on the same evidence standard. Over 28 published studies document HBOT safety and efficacy for TBI/PTSD, including two rigorous Israeli RCTs with neuroimaging confirmation. The evidentiary bar has been met for an emergency/compassionate-use indication while larger trials proceed.
2. The CO Poisoning Mechanism Equivalence Applies Here Too CO poisoning is reimbursed because it causes acute brain anoxia. TBI causes the same — chronic regional brain hypoxia from microvascular damage. The VA already covers HBOT for one cause of brain oxygen deprivation. The policy distinction between CO-induced brain hypoxia and blast-injury-induced brain hypoxia has no biological foundation.
3. The Fiscal Math Is Unambiguous $19.7 billion treats every affected veteran once. $118.2 billion per year is the cost of not treating them. No other intervention in the DoD/VA system produces a comparable return on investment. A CBO cost analysis of this proposal, if requested by Congress, would generate fiscal arguments that transcend the clinical debate.
4. 33,000+ Veterans Have Already Been Healed Pro Bono — Without VA Funding TreatNOW Coalition partners have returned over 33,000 patients to work, school, and active duty on HBOT, funded by philanthropy and out-of-pocket payments, without a single dollar of VA reimbursement. Up to 85% of mild-to-moderate TBI veterans achieve meaningful functional restoration. This is not a theoretical model — it is a documented operational track record at scale.
5. The Infrastructure for Rapid Deployment Is Ready Extivita's national clinic expansion framework provides the private-sector substrate for VA-contracted HBOT services where internal VA chamber capacity is insufficient. The VA Community Care Network (CCN) contract vehicle already exists for this type of external service delivery, enabling rapid access expansion without capital expenditure by the VA. HBOT4Heroes-funded centers, Sagol-modeled protocols, and the TreatNOW clinical network are operational today.




§ 10 — Recommendations
I. VA Secretary / VHA: Immediate compassionate-use authorization for HBOT for veterans with documented TBI and PTSD under existing VA off-label treatment authority, pending a formal NCD review. Modeled on VA's existing wound-care HBOT coverage precedent. Zero new legislation required.
II. DoD / DARPA: Fund the definitive multicenter RCT using HMPAO-SPECT neuroimaging as the primary outcome measure, consistent with the Harch/Fogarty protocol published in Frontiers in Neurology (2024). The USF Health $28M trial is a model. Estimated cost: $50–80M. ROI vs. $4.7T burden: immeasurable.
III. Congress: Request CBO scoring of a VA/Medicare HBOT TBI/PTSD indication under the Veterans Access to Care Act or equivalent vehicle. The ½% Solution numbers, if validated by CBO, create a bipartisan fiscal argument for coverage that transcends the clinical controversy. This is a DOGE-compatible cost-savings argument.
IV. VA Community Care Network: Pilot CCN contracting with Extivita and HBOT4Heroes-affiliated facilities for immediate veteran access at existing private hyperbaric centers in their 600-clinic national network. No new VA infrastructure investment required. Operational within 90 days under existing CCN authority.
V. State legislatures: Enact state-level HBOT mandates following the TreatNOW Michigan model, requiring state Medicaid and workers' compensation programs to cover HBOT for TBI. Michigan analysis: $57.5M in VA pharma savings + $59.9M in state taxpayer savings over 10 years for Michigan alone.
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Prepared by the TreatNOW Coalition and its worldwide Coalition Partners
Disclaimer: This document is a policy advocacy and cost analysis prepared for legislative and regulatory purposes. Financial estimates are drawn from published peer-reviewed literature, VA budget documents, and the Brain Drain report (Koleda & Beckman, 2021). HBOT for TBI/PTSD is not currently an approved VA or CMS indication. The arguments presented are intended to support a change in the standard of care at the systems level.
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NOTE: DoD Suicide Prevention budgets over the last decade are over $1.5 Billion. CDC: over $725Million.

HHS: $975 Million. NIH: $1.45 Billion. Together with the VA, these Totals alone: $5.375 Billion





