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Today…

• Blasts-- especially those at close-range and even 
when they do not result in concussive 
symptoms-- can produce lasting changes to the 
brain

• Two published studies, and some preliminary 
data to support this



Head trauma assessment

• Acute concussion symptoms may not be the best 
indicators of long-term effects

• Over half of the soldiers who did not report 
TBIs, were still exposed to at least two nearby 
blasts.



BLASTS - SIMULTANEOUS
physical and psychological trauma 

PTSD, Depression, Pain, Sleep, Substance use



Translational Research Center for TBI 

and Stress Disorders (TRACTS)

• OEF/OIF/OND Veterans and pre-deployed 
service members from the Greater Boston area, 
n=480

• Assessed through:
▫ Neuropsychological Testing
▫ Clinical Assessment

▫ Physical Assessment (Blood, DNA, physical exam)
▫ MRI Imaging





• First 203 TRACTS participants, 134 records

• Seed-based resting state functional connectivity 
to a surface-defined seed in the posterior 
cingulate

• Comparisons using general linear models 
(GLMs) with CAPS score (PTSD symptom 
severity), age, gender and IQ as covariates

Methods



No significant differences 
due to concussion

… or 3 or more TBI

… or blast TBI

… or, within participants 
with PTSD, Military TBI 



• “close-range” defined 
as (self-reported) 
blast within 10 m

• Regardless of 
concussion symptoms 
at the time of the 
exposure

• Not PTSD, time since 
deployment, duration 
of deployment, Pain, 
Sleep, summed time 
TBI LOC

Close-Range Blast is associated with 

altered fcMRI, while concussion is not



Blast proximity

No Blunt TBI
Hx of Blunt TBI

☐ Blast TBI
No Blast TBI



Blast and TBI History



Summary

• Close-range blast exposures, even without 
concussion symptoms, are associated with 
changes in DMN fcMRI

▫ Cannot be attributed to comorbid factors such as 
PTSD, sleep, or pain

▫ Effects are much larger than those of concussion, 
which could not be detected at all

▫ Specific to blasts at close-range

▫ Present many months after the encounter





Methods

• First 350 TRACTS participants, 268 records

• 60-direction DTI analyzed with TBSS

• Examined differences in age-related decline in white 

matter health

• Comparisons using general linear models with CAPS 
score (PTSD symptom severity), LDH (alcohol use), 
gender and education as covariates

White matter: diffusion restricted 
high fractional anisotropy (FA)

Gray matter and 
CSF: diffusion 
unrestricted 
low FA approaching 
isotropic FA=0



Greater Age Effects in White Matter 

for Veterans with Blast Exposure



Greater Age Effects in White Matter 

for Veterans with Blast Exposure

• Once again, these 
effects were not 
apparent for history of 
TBI

▫ … or 2 or more TBI

• And they cannot be 
attributed to 

•PTSD (CAPS)
•Alcohol use
•Sleep impairment
•Depression 
(Antidepressants) 

•Anxiety
•Stress
•Pain
•History of TBI
•Number of TBIs



Greater Age Effects in White Matter 

for Veterans with Blast Exposure

• Largely fell within 
areas that 
demonstrated age 
effects for the entire 
cohort

• Weak effects of 
number of blasts



Progressive Decline or Greater 

Susceptibility?

• Selected Participants 
with CBE

• Find how many years 
since their most 
severe blast 

• Find an age- and 
PTSD-matched 
control



Summary

• Blast exposure, even without concussive 
symptoms at the time of exposure, is associated 
with more rapid cross-sectional age-related 
changes in white matter

▫ Cannot be attributed to comorbid factors such as 
PTSD, sleep, alcohol, or pain

▫ Effects are much larger than those of concussion, 
which could not be detected at all

▫ Suggests an underlying neurodegenerative process



Future Work and Work in Progress

• Cognitive Differences

• Clinical Outcomes

• Other Neuroimaging Studies

▫ T807 – Tau PET tracer
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