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Introduction
Post-traumatic Stress Disorder (PTSD) is a mental health 
condition that can occur after an individual experiences or 
witnesses a traumatic event. PTSD affects about 3.5% of the 
US population and is associated with a variety of symptoms, 
including anxiety, depression, hypervigilance, and flashbacks. 
While PTSD has traditionally been diagnosed through clinical 
interviews and self-reported symptoms, recent advances in 
medical imaging technology have allowed researchers to 
identify physical abnormalities in the brains of individuals 
with PTSD [1]. 

One of the most promising imaging techniques for assessing 
brain abnormalities in PTSD is Magnetic Resonance Imaging 
(MRI). MRI uses powerful magnetic fields and radio waves to 
produce detailed images of the brain, allowing researchers to 
examine brain structure and function in unprecedented detail. 
In recent years, numerous studies have used MRI to explore 
the relationship between PTSD and brain abnormalities. The 
hippocampus is a brain structure that plays a crucial role 
in memory formation and retrieval, and it is known to be 
particularly sensitive to stress. A meta-analysis of 14 studies 
found that individuals with PTSD had hippocampal volumes 
that were, on average, 8% smaller than those of healthy 
controls [2].

However, the relationship between hippocampal volume and 
PTSD is complex and not fully understood. Some studies have 
suggested that smaller hippocampal volumes may be a risk 
factor for developing PTSD, rather than a consequence of the 
disorder. Others have suggested that hippocampal shrinkage 
may be a result of chronic stress exposure, which is a common 
feature of PTSD [3].

Functional MRI (fMRI) studies have also shed light on the 
neural mechanisms underlying PTSD. These studies use MRI 

to measure changes in brain activity as individuals perform 
tasks or experience stimuli. One study, for example, found 
that individuals with PTSD showed heightened activity in 
the amygdala and reduced activity in the prefrontal cortex 
when viewing emotional images. Another study found that 
individuals with PTSD had altered connectivity between 
the amygdala and other brain regions involved in emotion 
regulation. While MRI studies have provided valuable 
insights into the neurobiological underpinnings of PTSD, they 
also face several limitations. One of the most significant is the 
heterogeneity of the disorder. PTSD can arise from a variety 
of traumatic events, including combat exposure, sexual 
assault, and natural disasters, and it is associated with a range 
of symptoms and severity levels. As a result, MRI studies of 
PTSD often include individuals with different trauma histories 
and symptom profiles, which can make it difficult to identify 
consistent patterns of brain abnormalities [4].

Despite these limitations, MRI studies of PTSD have provided 
valuable insights into the neural mechanisms underlying the 
disorder. By identifying specific brain regions and circuits that 
are affected by PTSD, these studies have helped to shed light 
on the complex interplay between stress, trauma, and brain 
function. In the future, MRI and other imaging techniques may 
play an even more significant role in diagnosing and treating 
PTSD, by providing clinicians with objective measures 
of brain function and guiding the development of targeted 
interventions [5].

Conclusion
MRI has emerged as a valuable tool for assessing brain 
abnormalities in PTSD. By providing detailed images of brain 
structure and function, MRI studies have helped to elucidate 
the neural mechanisms underlying the disorder and identify 
potential targets for intervention. While there are limitations 
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Post-traumatic Stress Disorder (PTSD) is a debilitating psychiatric condition that can result 
from exposure to traumatic events. While the symptoms of PTSD have been extensively studied, 
the underlying neural mechanisms remain poorly understood. Magnetic resonance imaging 
(MRI) has emerged as a promising tool for identifying brain abnormalities in PTSD patients. 
Recent studies have demonstrated alterations in brain structure, function, and connectivity in 
individuals with PTSD, particularly in regions involved in emotional processing and regulation. 
These findings suggest that MRI assessment may help to uncover the neural substrates underlying 
PTSD and aid in the development of targeted treatments for this disorder.
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to these studies, including heterogeneity of the disorder and 
potential confounding factors, ongoing research is exploring 
new ways to use MRI and other imaging techniques to 
improve our understanding of PTSD and develop more 
effective treatments.
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