
 

Last edited: October 2023 

Neurobiology of PTSD 
Post-traumatic Stress Disorder (PTSD) 
Following exposure to a traumatic event such as a sexual assault, an individual may develop PTSD.  
PTSD is a trauma- and stressor- related disorder characterized by intrusive symptoms, including:1,2  
• Unwanted thoughts or images of the trauma�c event, nightmares, and/or flashbacks. This type of experience is 

also known as re-experiencing.  
• Avoidant behaviors, such as avoiding places, events, or ac�vi�es that trigger memories of the trauma�c event. 
• Arousal and reac�vity, such as hypervigilance, exaggerated startle response, and always feeling “on edge.”  
• Cogni�on and mood symptoms, such as self-blame, nega�ve expecta�ons about the world (such as “the world 

is a dangerous place”), and inability to recall por�ons of the trauma�c event. 
 

75% of sexual assault survivors will meet the criteria for a PTSD diagnosis one month after the assault.3 
50% of women who have been sexual assaulted will develop PTSD at some point in their lifetime.4 

In fact, sexual assault is the leading cause of PTSD in women, with one study concluding that 94% of 
women experienced PTSD symptoms in the first two weeks following an assault.5 Additionally, a separate study 

found that 81% of women who are victims of sexual assault experience symptoms of PTSD one week 
after a sexual assault.6 

 
Neurobiology - The Brain’s Role in PTSD 
The human brain is wired to ensure our safety and survival. After a traumatic experience, like sexual assault, the 
brain adapts to protect our well-being. These adaptations often include the following: 
• The amygdala is the brain region responsible for emotional processing, integrating emotion and memory, and 

initiating the autonomic response associated with fear. Many people with PTSD have hyperactive amygdalae, 
which leads to hypervigilance, increased avoidance, increased startle response, and increased overall anxiety.7 
This is further compounded by overactivation of the pathway responsible for producing hormones, known as the 
Hypothalamus-Pituitary- Adrenal (HPA) Axis, and dysregulation of the stress hormone, cortisol.8  

• The hippocampus is the brain region associated with learning and memory. Several studies have found that a 
traumatic event can lead to a decrease in hippocampal volume. This may account for many of the memory 
disruptions associated with PTSD, such as intrusive memories of the trauma, difficulty recalling particular details 
of the trauma, and having memories of the trauma triggered by a current experience. Additionally, due to its 
smaller size, the hippocampus may have a harder time turning off the stress response, leading to an increase in 
overall anxiety.9 

• The prefrontal cortex is the brain region responsible for executive functioning, working memory, and impulse 
control. The prefrontal cortex tends to be smaller in individuals with PTSD, which may result in impaired decision 
making, as well as both poor fear extinction (“unlearning” fear associated with PTSD triggers) and poor retention 
of fear extinction.10 

•  Cor�sol, the body’s main stress hormone, which naturally increases during �me of high psychological and/or 
physiological stress, can impair memory retrieval; this is why it may be difficult for survivors of sexual violence to 
recall certain details of their assault.11 

 
PTSD is a very common and serious disorder You can find additional information on PTSD, treatment 

options, and resources here (from the Mayo Clinic) or here (from NIMH). If you or someone you know 
is having suicidal thoughts, please contact the National Suicide Prevention Lifeline at 1-800-273-8255. 
If you or someone you know is in immediate danger, please call 911 or your local emergency number. 
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