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As noted in the recent special issue in Brain Imaging and
Behavior (Tate et al. 2012), there has been a growing interest
among researchers, clinicians, policy makers, patients and
family members, and other consumers regarding mild trau-
matic brain injury (mTBI). This interest stems from several
converging points of view including epidemiology data that
indicates the significant prevalence and incidence of mTBI in
the general population, associated legal issues (i.e., symptom
validity), our growing understanding of the effects of concus-
sive and subconcussive sports injuries (i.e., chronic traumatic
encephalopathy), and an attentiveness to the relationship
between TBI and dementia in a rapidly aging society.
These interests combined with recent advances in cognitive
sciences, improvement in the clinical management of
mTBI, a growing number of treatment options, and acqui-
sition and analysis of imaging data are propelling the effort

toward identification of unique biomarkers that could im-
prove diagnosis, prognosis, and guide/assess treatments.

Not surprisingly, mTBI occurs in the context of a number
of different situations. However, in addition to common
means of head injury among civilians (i.e., motor vehicle
accidents, falls, and other collision-related events), Military
and Veteran populations have a number of additional
deployment-related risk factors for head injury including
combatant training, gunshot wounds, blast exposure, and
assault. Brain-related injury in many Military and Veteran
TBI patients is also complicated by additional comorbid con-
ditions not typically experienced by civilian TBI patients in-
cluding combat-related PTSD or depression, burns, hearing
dysfunction, traumatic amputations and other injuries associ-
ated with combat.

With the recent combat operations in support of Operation
Enduring Freedom (OEF), Operation Iraqi Freedom (OIF),
Operation New Dawn (OND), and other conflicts, surveil-
lance data from the Defense and Veterans Brain Injury Centers
(DVBIC) have identified over 327,299 U.S. ServiceMembers
and Veterans across the branches of service that sustained a TBI
(https://dvbic.dcoe.mil/sites/default/files/DoD-TBI-Worldwide-
Totals%202000-2015Q1-May15-2015.pdf). These head
injuries occur both during theatre operations and in garrison
with the majority (>70 %) falling into the mild range of
severity. The sheer numbers of Service Members and
Veterans injured underscore the importance of advancing
our understanding of the functional, clinical, and long-term
consequences of mild TBI, especially in Military popula-
tions. Moreover, there is a growing interest in understanding
the impact of mTBI on unit readiness, return to duty, safety
of troop operations, troop retention, and long-term cognitive
effects (i.e., chronic traumatic encephalopathy and possible
links with dementia). Given these concerns, there has been a
sudden and rapid growth in the number of investigators
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examining clinical and cognitive effects of mTBI in Military
and Veteran populations, and together these studies have led
to advancement in several areas including the development
of potential diagnostic biomarkers.

Given the unique clinical and sociological features of these
patients, we have endeavored to assemble a special issue with
an emphasis on mTBI. This brings together a number of re-
view and original articles highlighting and addressing unique
clinical features of this population. We begin this special issue
with several high level reviews covering important topic con-
tent areas including military epidemiology, medical imaging,
traditional/non-traditional therapeutic interventions, and
symptom validity that provide a broad basis for understanding
the current state of the literature as well as identifying a num-
ber of future directions. Helmick and colleagues review the
epidemiology and treatment of mild TBI in Military and Vet-
eran populations. They describe current standards and clinical
practice guidelines for identifying, categorizing, and treating
TBI in the military, arguing that a standardized approach to
care is critical across the different branches of the military.
They also identify future Military and Veteran priorities that
should guide current and future research efforts.

Wilde and colleagues provide an extensive review of
neuroimaging findings across a range of modalities that
have been used to examine TBI in Military and Veteran
populations. This review emphasizes both the value (i.e.,
identifies a number of significant findings) and additional
need (i.e., paucity of studies for some imaging modalities)
for new studies in this area. The Cooper et al. manuscript
is a timely review of the current TBI treatment literature
summarize the Military and Veteran studies. This critical
review provides positive preliminary evidence for rehabil-
itation. However, it is clear that this research is in its
infancy and will benefit from applying clinical trial research
designs that are aimed at understanding the specific features of
rehabilitation that result in positive improvement of symptoms
and cognitive function. Finally, in Bigler’s review of the
symptom validity research, a number of significant findings
are noted and areas of future research are identified that
could improve our ability to understand and utilize symptom
validity measures. We included this article as it addresses an
important, and often controversial, topic that could benefit
from additional research, especially in mTBI. It is also clear
that symptom validity in the Military and Veteran population
will require careful consideration of a number of unique
clinical features.

These reviews are followed by a number of original articles
examining specific research questions related to Military/
Veteran TBI that have the potential to further advance our
understanding of the challenges of working with these popu-
lations. The Jaramillo et al. paper provides unique insights
into Iraq and Afghanistan Veterans with head injury utilizing
advanced latent variable statistical analyses applied to

population data sets from the Veteran Administration. This
epidemiologic study of more than 300,000 Veterans clearly
shows that TBI patients are often at risk for a number of
significant comorbid conditions and that the combination of
various comorbid conditions increase healthcare utilization.
They also discuss the possibility of utilizing different or mod-
ified treatment approaches in patients across the different
groups of patients as each group may have unique needs that
can be more adequately addressed by the inclusion of speci-
alities not frequently applied to TBI treatment. These results
also emphasize the significant heterogeneity and complexity
of this unique population of patients.

This epidemiology research is followed by three original
manuscripts that address clinical questions regarding symp-
tom presentation and personality profiles in Service Members
and Veterans. In the first article, Lewis et al. examines the
spatial distribution of lesion results from a large sample of
Vietnam veterans to determine if prefrontal region injury re-
sults in worse anhedonia (a common symptom reported in TBI
patients). Patients with lesions in the right ventrolateral re-
gions of the brain appear to have additional symptom
reporting that is consistent with anhedonia. The Miskey
et al. and the Davenport et al. manuscripts both examine per-
sonality characteristics in Service Members and Veterans.
These studies identify a number of personality features asso-
ciated with clinical and imaging biomarkers commonly found
in TBI and TBI associated comorbid conditions.

Using advanced diffusion imaging methods, Presson and
colleagues explore the utility of diffusion spectrum imaging
(DSI) combined with unique analyses in discriminating be-
tween TBI and control participants. This tract-based analysis
represents an advancement in TBI diagnostics and provides
impetus for future research. Diffusion tensor imaging (DTI)
was also used in the Delano-Wood et al. manuscript to exam-
ine specific white matter tracts in the brain stem. Though there
were no significant differences between the TBI and control
samples, there was a difference in the functional significance
of fractional anisotropy measures in the brain stem as related
to various clinical variables of interest and post-concussive
symptomatology. This study highlights an important feature
of diffusion imaging metrics, namely the increased functional
relevance that is often embedded in this complicated data and
points to underlying neurobiological substrates of frequently
reported symptoms in mTBI populations.

Utilizing functional imaging methods, the Schiebel et al.
manuscript identifies unique patterns of activation that dis-
criminate between TBI patients with clinically elevated post-
traumatic stress symptoms and TBI patients with minimal or
no clinical post-traumatic stress symptoms. In a study using
positron emission tomography (PET), Raji and colleagues
demonstrate functional differences between TBI and post-
traumatic stress disorder (PTSD). Given the high comorbidity
rates of PTSD in TBI and the significant overlap of presenting
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symptoms, these studies demonstrate a possible approach for
distinguishing between these two disorders that could improve
diagnosis and guide improved treatment strategies. The Sours
et al. manuscript uses advanced resting state functional and
spectroscopy imaging to examine the effects of TBI on the
individual thalamic nuclei. This focused examination of the
thalamus (already known to be affected in TBI) provides ev-
idence for metabolic and functional imaging abnormalities in
the acute (average 1 week post injury) period following injury.
These abnormalities indicate metabolic and functional chang-
es that might have implications for sensory and cognitive dys-
function often noted in TBI patients. McGlade and colleagues
examine resting state functional imaging data for evidence of
sex-based differences. Their data not only demonstrates a
unique pattern of functional connectivity when comparing
male and females service members, but the pattern in male
participants was found to be related to behavioral measure of
aggression. Combined, these studies provide growing evi-
dence for the utility of using advanced imaging methods and
statistical procedures to examinemTBI patients for underlying
patterns of injury.

Imaging-related studies in military mTBI have dramatical-
ly increased over the past 5 to 10 years. This is not only
attributable to the number of Service Members involved in
the recent conflicts, but also to increased funding support for
research in this area, improved access to military populations,
technological advances in the field, and the influx of addition-
al academic and clinical experts contributing to research in
this area. The studies included in this special issue are a good
illustration of improved methods and approaches to examin-
ing this patient population, and we note that there are several
excellent projects currently underway that will provide addi-
tional important findings in the coming years. Some findings
suggest that imaging may be useful in the identification of
unique patterns of symptoms presentation, discrimination be-
tween patient groups, and plausible neurobiological insight
into symptom presentation. This lends both credibility and
objectivity to the study of mTBI and symptom presentation

in Military and Veteran populations. In addition, these studies
also provide preliminary evidence that mTBI and PTSD have
different biological substrates despite seemingly overlapping
symptom presentation. These types of findings are critical as
they could guide the development of clinical interventions and
treatments in this patient population. Importantly, these stud-
ies also highlight a number of limitations or gaps (i.e., lack of
clinical trial treatment studies, longitudinal imaging studies,
and consistent use of common data elements across studies;
the need for improved access to normative data and the inabil-
ity to examine the specific injury profile of individual patients)
in the literature that will need to be addressed in order to
provide better diagnosis, prognosis, and more complete treat-
ment options to Service Members and Veterans who have
served their country.
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