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DESCRIPTION

Post-Traumatic Stress Disorder (PTSD) and Mild Traumatic
Brain Injury (mTBI) are two debilitating conditions often
especially personnel.
Understanding their whole-brain correlates is essential for

intertwined, among military
diagnosis, treatment, and prevention. This article delves into the
complex interplay between Post-Traumatic Stress Disorder and
mTBI, exploring their Post-
Traumatic Stress Disorder and Mild Traumatic Brain Injury
share symptomatology, making their diagnosis and treatment
challenging. Both conditions can arise from exposure to
traumatic events, such as combat situations. While PTSD
primarily involves psychological distress, mTBI entails physical
trauma to the brain, often resulting from concussive incidents.

neurological underpinnings.

However, they frequently co-occur, complicating clinical

presentations and necessitating comprehensive examination.

Neuroimaging insights

Advancements in neuroimaging techniques offer valuable
insights into the whole-brain correlates of Post-Traumatic Stress
Disorder and Mild Traumatic Brain Injury. Functional Magnetic
Resonance Imaging (fMRI), Diffusion Tensor Imaging (DTI),
and Positron Emission Tomography (PET)

researchers to examine structural and functional changes in the

scans enable
brain associated with these conditions. Studies have revealed
alterations in various brain regions, including the amygdala,
hippocampus, and insula, implicating
disrupted neural circuits underlying emotional regulation,
memory processing, and arousal modulation. The amygdala,
essential for fear processing and emotional regulation, exhibits
aberrant activity in individuals with PTSD and Mild Traumatic

Brain Injury. Heightened amygdalar responses to threat-related

prefrontal  cortex,

stimuli correlate with increased symptom severity in PTSD, while
mTBI may disrupt amygdalar connectivity, impairing fear
extinction and exacerbating emotional dysregulation.

Prefrontal cortex dysfunction

The prefrontal cortex, responsible for executive functions and
cognitive control, demonstrates impaired functionality in PTSD
and mTBI. Hypoactivity in the dorsolateral prefrontal cortex
contributes to deficits in attention, working memory, and
in both
disrupted connectivity between the prefrontal cortex and limbic
perpetuating

decision-making observed conditions. Moreover,

structures emotion regulation,

symptomatology.

compromises

Hippocampal alterations and memory dysfunction

The hippocampus,
contextual processing, undergoes structural and functional
changes in PTSD and mTBI. Reduced hippocampal volume
correlates with impaired memory function and intrusive
mTBlL-related
hippocampal injury disrupts spatial navigation and contributes

vital for memory consolidation and

memories characteristic of PTSD. Similarly,

to cognitive deficits, exacerbating post-injury complications.

Insular invol\'ement in emotional awareness

The insular cortex, implicated in interoception and emotional
awareness, exhibits aberrant activation patterns in PTSD and
mTBI. Dysregulation of insular activity disrupts emotional
symptomatology,
hyperarousal and dissociation. Additionally, altered insular

awareness and  exacerbates including

connectivity may underlie sensory hypersensitivity and

contribute to maladaptive responses to trauma-related stimuli.

Understanding the whole-brain correlates of PTSD and mTBI
informs targeted interventions aimed at restoring neural
integrity and alleviating symptomatology. Integrative approaches
psychotherapy,
neurorehabilitation show promise in mitigating neurobiological

combining pharmacotherapy, and
abnormalities associated with these conditions. Furthermore,
strategies tailored to

hold potential

personalized  treatment individual

neurobiological  profiles for optimizing
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therapeutic outcomes and enhancing resilience among affected
individuals. Unravelling the whole-brain correlates of PTSD and
mTBI elucidates the complex neurobiological mechanisms
underlying these conditions. By elucidating aberrant neural
identifying  potential  therapeutic

circuits  and targets,
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neuroimaging studies pave the way for innovative interventions
aimed at ameliorating symptomatology and improving quality of
life for individuals affected by PTSD and mTBI. Continued
interdisciplinary research is paramount for advancing our
understanding and enhancing clinical management strategies.
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