
The Aviator Brain Trauma Tracking (ABT²) Program 
A Proposed DoD/VA Brain Health Research and Surveillance Program 

 

Introduction.  Neither DoD nor VA maintain a neurophysiological surveillance capability for detecting 
subclinical brain health changes across a military flyer (fixed-wing) or aviator’s (rotary-wing) flying career or, 
into post-service Veteran life.  However, this is a structural gap not a resource gap. Initially, three distinct 
military flying communities likely face uncharacterized, unquantified brain health risks:   
• High-performance aircraft (HPA) flyers in fighter and certain attack roles who sustain rapid-onset G-

forces up to +9.0G, amplified by helmet-mounted displays (HMD) and night vision goggles (NVG) that 
impose cumulative cranial and cervical loads   

• USAF U-2 ultra high-altitude reconnaissance flyers who sustain hypobaria-driven microvascular, 
metabolic, and cerebral perfusion stress documented by peer-reviewed imaging studies   

• Rotary-wing aviators across all services who endure continuous whole-body vibration and NVG-induced 
postural loads producing chronic, low-amplitude, physiologic stress 

Peer-reviewed research on repetitive sub-concussive head impacts (RSHI) in athletes confirms that repeated 
low-level mechanical stress produces measurable neurological changes such as white matter microstructure 
alterations, electrophysiologic drift, and biofluid biomarker elevations. These changes seem to occur absent 
clinically recognized concussion symptoms.  For example, U-2 flyers show elevated white matter 
hyperintensities and diffusion abnormalities with undiagnosed cognitive function reduction.  DoD’s current 
neurological framework, rooted in battlefield traumatic brain injury (TBI), does not describe nor detect micro 
brain traumas. The TBI paradigm is inadequate for military aviation sub-concussive brain trauma. 
 

The Legislative Vision: when/if sufficient data exists, MACH would follow up this ask with a program request 
that Congress vote to authorize the Aviator Brain Trauma Tracking (ABT²) Program as a joint DoD/VA 
effort that would integrate initially 4, possibly other surveillance brain health domains: 

1. Operational exposure metrics: systematic tracking of G-loading, hypobaria cycles, vibration, and 
HMD/NVG cumulative loads by sorted by aircraft/helicopter platform and service community 

2. Advanced neuroimaging: diffusion tensor imaging (DTI), Fluid-Attenuated Inversion Recovery 
(FLAIR) & perfusion MRI to capture white matter microstructure and cerebrovascular changes 

3. Biofluid biomarkers: minimally invasive sampling for neurofilament light chain, Glial Fibrillary Acidic 
Protein (GFAP), Ubiquitin C-terminal Hydrolase L1 (UCH-L1), and Tau (cellular clutter) to detect 
axonal stress across military flying careers and post-service life 

4. Neurophysiologic assessment: Event-Related Potentials (ERP) testing (N100/N400) capturing 
millisecond-scale neural efficiency indicators before any observable performance degradation 

Looking ahead, ABT² could embed longitudinal brain health tracking into existing military flight medicine 
workflows, establish DoD-to-VA data transfer at separation, and create the first scientifically backed registry for 
evaluating sub-concussive brain trauma & post-service CNS outcomes in flyers. However, first comes… 
 

Today’s Ask.  MACH asks Congress to begin with legislation which, 1) authorizes an appropriation for a 
National Academies of Science, Engineering, and Medicine (NASEM) study of sub-concussive brain trauma 
phenomenon in the active DoD and eligible Veteran flyer and aviator cohorts identified in this document. This 
NASEM study should present a survey of relevant RSHI literature; 2) next, this NASEM study group will 
compare such literature to military aviation operations as discussed in this 1-pager to ascertain the potential 
presence of RSHI injury patterns within the identified cohorts and where feasible, if other military flyer/aviator 
cohorts exist; 3) NASEM would publish a public releasable study to the HVAC and SVAC. Objectively, the 
NASEM study should contain state of art medical/scientific discussion, appropriate medical and scientific 
research recommendations, and; 4) should the NASEM study indicate a frequency or kinds of brain/central 
nervous system/later life cognitive disorders, Congress would pass ABT2 legislation (see above).   
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