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PTSD and its effects on the amygdala and the
anterior cingulate cortex

The study aims to show that amygdala hyperactivity following an acute trauma is indicative of
chronic post-traumatic stress disorder (PTSD) symptoms. Alternatively, the inability to sustain
ventral anterior cingulate cortex activation when being exposed to similar trauma can be linked to
difficulty recovering from ongoing PTSD symptoms.

Tori Davis

The results of this study work to identify the risk factors that are present in an individual prior to
trauma exposure that could potentially predispose them to later developing PTSD. In a paper
published in 2017 by Stevens et al., the brain function of individuals who were exposed to a
trauma underwent fMRI to analyze the neural reactivity and habituation to fearful and neutral
facial stimuli to understand the correlation between the development of PTSD symptoms and
amygdala hyperactivity.'? The study showed that there was a strong correlation between the
hyperactivity of the dorsal anterior cingulate cortex (dACC) and the amygdala when compared to
the symptoms of PTSD. Additionally, the study showed that decreased ventral anterior cingulate
cortex (VACC) activity is indicative of more severe PTSD symptoms and difficulty recovering from
those symptoms. With this information, providers can work to decrease the activity of the
amygdala and/or the dAAC as well as increase the activity of the vACC to help treat PTSD
symptoms early before the development of more severe PTSD symptoms.

On average, 50-60% of people are exposed to a trauma in their lifetime, and out of those people,
6-8% end up developing PTSD."? Several studies suggest that connectivity between the
amygdala and the dACC is increased when comparing pre-trauma to post trauma as well as
when comparing soldiers before going to war and after returning from war.®4® The amygdala can
be related to the human response to a fearful stimulus as well as the stress responses to
emotional events like trauma that can have an effect on the development of mood disorders like
PTSD and depression.®” Alternatively, the dACC can be related to cognitive function, learning,
and memory as well as arousal, which can function alongside the amygdala.® By studying these
structures and understanding the role they play in individuals with PTSD, the symptoms of these
conditions can be minimized before it worsens.

Participants included individuals that had been admitted to an emergency department
immediately following a trauma that classified as a criterion A trauma per the DSM-IV-TR and
had occurred within the past 24 hours.® Prior to the study and at the 1-, 2-, 3-, 6-, and 12-month
marks, PTSD and depression symptoms were assessed using the PTSD Symptom Scale and the
Beck Depression Inventory respectively.'®' Three weeks following the initial trauma, the
participants underwent fMRI imaging to view the amygdala, dACC, and vAAC when viewing
randomly alternating 15 fearful and 15 neutral faces. Reactivity was measured by comparing
fearful vs. neutral faces using a random effect analysis, and habituation was measured by
comparing the first third of the fearful and neutral faces (5 faces) to the last third (5 faces) of the
fearful and neutral faces.
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The results found that not only are the
symptoms of PTSD and depression
associated with the hyperactivity of the
amygdala, but they are also associated with
brain areas that regulate the amygdala’s
activity like the vACC, which ultimately is
the cause of the amygdala’s hyperactivity.
PTSD symptom severity was reassessed 1
month after the initial trauma, which was
when the severity was at its worst, and then
there was a steady decline by the end of 12
months. However, the symptoms were will
moderately present and important to note.

Other findings indicated that the increased
amygdala reactivity was present early on
following the trauma alongside increased
reactivity of the dACC and decreased
reactivity of the vACC. The more time
passed, the less prevalent the increased
reactivity of the dACC and the decreased
reactivity of the vACC was noticed.
Additionally, there was no effect regarding
amygdala habituation, however habituation
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Figure 1: The results of the study showed that following
the acute trauma, the increased reactivity of the amygdala
and the decreased reactivity of the vACC is associated with
the severity of the resulting PTSD symptoms. These brain
area associations with symptom severity are more
prevalent within the first few weeks following the trauma
and decreased with time. By decreasing the reactivity of
the amygdala and increasing the reactivity of the vACC
within the first month following a trauma, the symptom
severity of the resulting PTSD can potentially be decreased
overall. Image created by BioRender.

of the vVACC did indicate a worsened recovery time over a 12-month period. This finding is only
significant for fearful stimuli. Regardless, overall the data did show that higher amygdala
reactivity immediately post-trauma indicates a higher level of PTSD symptom severity after 12
months, and these individuals tended to maintain their PTSD symptoms for a longer period of

time in comparison to their counterpart.

In conclusion, this data is important, because it can help providers treat neurological differences
in those predisposed to PTSD symptoms and depression immediately following the trauma to
help reduce long-term symptoms. Due to the data that showed that the following changes were
observed only immediately following the trauma, these negative symptoms can be reduced by
treating the increased amygdala reactivity, the increased dACC reactivity, and the decreased
vACC reactivity early on after the trauma occurs. This is life-changing news since soldiers and
trauma victims in the ED can be treated within three weeks of the exposure and can potentially
show less long-term effects, resulting in a higher quality of life for those affected.
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