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Trauma & The Nervous System

A workshop by licensed clinicians
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Research contribution by Weldon Lummus, LMSW



Agenda 

● Define trauma 
● Understand typical trauma reactions 
● Unique human experience to threat 
● How trauma affects the brain & body
● Neurobiological responses & learning theory 
● The Vagus Nerve & Polyvagal theory 
● Treatment options for trauma 
● Q & A 



Understanding Trauma: What is PTSD? 
Posttraumatic Stress Disorder (PTSD) may develop after a person has experienced one or 
more traumatic events.

The Diagnostic and Statistical Manual of Mental Disorders (DSM 5th edition) defines 
traumatic events as an event involving actual or threatened death, serious injury, or sexual 
violence. 

Exposure to these traumatic events may be:

● Direct (i.e., the person experienced it personally)
● Witnessed (i.e., the person saw it happen to someone else)
● Indirect (i.e., hearing of a relative or close friend who has experienced the event)
● Repeated or extreme indirect exposure (i.e., emergency personnel or first responders 

who repeatedly hear about other people experiencing these events)

Harned, 2015



PTSD Criteria & Typical Trauma Reactions 
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PTSD Criteria & Typical Trauma Reactions 
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Considerations: What happens to the brain as trauma 
occurs
The human & mammalian body’s response to traumatic situations has 
been lost under generalizing trauma as a stress-related disorder.

Porges, N.D.



Trauma & the Nervous System

The Nervous System’s Defense System: 

1. Fight vs. Flight
2. Immobilization 

Porges, N.D.



Neurobiology of Trauma: Lasting effects on the brain 



The Vagus Nerve: Basic Anatomy and Functions 



The Vagus Nerve Explained 

● “Modulator of the brain” 
● 10th cranial nerve that exits the  brainstem and flows through much of the body
● Sensory nerve
● 80% of fibers sending information about the viscera to the brain
● 20% of fibers motor

○ The brain regulation of these pathways can change human physiologically quickly (ex. 
heart rate increases/decreases) 

○ “Brakes on the heart’s pacemaker” at tonic state 

Porges, Breit & et al., 2018; Porges, N.D.



The Vagus Nerve: Continued

● Protective AND lethal: part of a paired antagonistic system (the 
autonomic nervous system)

● Two vagal pathways coming from different areas of the 
brainstem that evolved sequentially

Porges, N.D. 



PTSD, the Vagal System, and Trauma Interventions
● Posttraumatic Stress Disorder (PTSD) symptom severity is associated with 

structural abnormalities in the anterior hippocampus & centromedial 
amygdala

● Vagus nerve stimulation has shown promise as a therapeutic option for 
treatment-resistant anxiety disorders, including PTSD 

● Clinical studies have demonstrated the effectiveness of yoga as a therapeutic 
intervention for PTSD and dissociation through a down- regulation of the 
stress response 

● Relaxation techniques may also be effective in mediating a continued stress 
response

Porges, N.D. 
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