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changes after SBE in heavy weapons training. Participants, including blast- (n = 45)
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Methods: The dataset included 1,034 longitudinal EEG sessions at five intervals
(baseline, 6 and 24 hours, 2 weeks, 3 months post-exposure). Cohorts consisted
of blast-exposed personnel (n=92), Range Safety Officers (n=34), and training
(n=42) and naive (n=35) controls. Two minutes of artifact free EEG data were
analyzed for scale-free complexity features across frontal and DLPFC channel
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Clustering and dimensionality-reduction analyses (t-SNE) were used to identify ~0.5 1 2-week 0 3

response phenotypes among exposed participants.

Results: BE participants showed significant, acute shifts in EEG complexity
(frontal-DLPFC) vs. controls. Neurophysiologic differences were noted between

-t \/isit 1 (BL) —8— V/isit 2 (6Hrs post-Blast)

—8— \/jsit 3 (24Hrs post-Blast)

CLUSTER 0 GROUP (n=51)

Visit 4 (2Wks post-Blast)

Pre-Blast vs 6 hrs Post

Pre-Blast vs 24 hrs Post Pre-Blast vs 2 wks Post Blast

Z-score
o
(@]

1

_10 |

ee\"“e 6300\)( X\O\){ ’Lq@e\(_ {(\00@
; o

baseline and 6 & 24 hours post-exposure across multiple complexity features (p ::Z: g'gig’: g'gg‘;‘; g'zzig Conclusions: EEG complexity metrics derived from BrainScope™ detect acute and
< 0.0033), while controls demonstrated no comparable changes. Intra-group ' ' : h hvsiologi BE. These findi FEG-
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analysis identified 18 feature alterations in BE personnel (effect sizes: -0.8 to
0.7). Unsupervised clustering revealed two phenotypes: a minimal-change
subgroup (64%) and a strong-change subgroup (36%) with large effect sizes
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based complexity measures as promising objective biomarkers for monitoring
brain effects of SBE, identifying individuals with heightened sensitivity. Such
tools may enable operational monitoring and improved risk stratification in

(|d|=1.5-2.2) at 6 hours. Further analyses showed partial normalization of CLUSTER 1 GROUP (n=29) Pre-Blast vs 6 hrs Post  Pre-Blast vs 24 hrs Post Blast military training environments
complexity measures by 2 weeks to 3 months post-exposure. SF78 0.0000000815 0.00000709 0.07543
SF17 0.000000253 0.0002 0.1336
SF27 0.000000517 0.0001 0.1774
ACKNOWLEDGEMENTS

Funding: This study is funded by the Office of Naval Research, with support for the conduct of the research from the Military Traumatic Brain Injury Initiative (MTBI?) at Uniformed Services University.

Disclaimer: The authors have no conflicts of interest to disclose. The views expressed are solely those of the authors and do not necessarily represent those of the Uniformed Services University, Department of War, or U.S. government. The
views expressed are solely those of the authors and do not necessarily represent those of the The Henry M. Jackson Foundation for the Advancement of Military Medicine, Inc., and should not be construed as such.

MTBI?

s Uniformed
:F Services
: University




	Utilizing BrainScopeTM EEG to Detect Blast Overpressure (BOP) Effects in Heavy Weapons Training ��David O. Keyser, PhD 1,3 , Alexander Hill, MEd 1,4 , Marcia Dovel, BS 1,4 , Rie Leverett, BS 1,4 , Kenneth Manlapaz, BA 1,4 , Walter S. Carr 5 , Leslie S. Prichep, PhD 6 , and Ruben Armañanzas, PhD 7 , Michael J. Roy, MD, MPH 1,2 1 Military Traumatic Brain Injury Initiative (MTBI2 ) and Departments of 2 Medicine and 3 Neurology, Uniformed Services University, Bethesda, MD; 4 The Henry M. Jackson Foundation for the Advancement of Military Medicine, Inc., Bethesda, MD., 5 WRAIR, Bethesda, MD, 6 BrainScope™, Bethesda, MD, 7 Institute of Data Science and Artificial Intelligence, Universidad de Navarra, Pamplona, Spain�

