
Physiology And The Brain’s role In Trauma & PTSD What’s happening in the body
· In a usual situation, once the body senses danger the automatic fight/flight response activates – this is mediated by the limbic system and is out of conscious control.
· The Autonomic Nervous System (ANS) regulates the organs (the "viscera") of our body, such as the heart, stomach, lungs and intestines.  This system directs all activities of the body that occur without a person's conscious control such as breathing and food digestion.  It consists of 2 branches:
· Sympathetic Nervous System; &

· Parasympathetic Nervous System

· The sympathetic nervous system (SNS) prepares the body for sudden stress by sending energy to vital organs & parts of the body & taking it from non-essential tasks such as food digestion.  
· When an event is perceived as frightening, the SNS makes the heart beat faster so it sends blood quickly to the body parts that need it to either fight or to get away.  Blood pressure increases & the adrenal glands are instructed to release adrenaline which give extra power to the big muscles for a quick getaway. 

· So - SNS is aroused, heart rate goes up, respiration and digestive systems shut down. Blood flow is diverted to the extremities to either fight or run. Our attention becomes completely concentrated, our perception becomes altered, we experience no pain or hunger. 
· Once the danger has passed our physiological responses go back to normal with the activation of the PSNS which helps us rest by slowing down breath and blood pressure, stimulating our digestive ability and slowing the heart down, etc.
· But, with trauma the physical, psychological and emotional systems become overwhelmed and disorganised and this continues post the threat resulting in lasting changes in these systems and also in cognition and memory.
· In trauma the integration of cognitive, emotional and sensory-motor processing can get compromised and dysregulated.

· It is dysregulated arousal which can govern a traumatised person’s emotional and cognitive processing resulting in escalating emotions, spiralling thoughts & a misunderstanding of the current environmental cues as those from a past trauma.

What about the Brain and Body Connection?

· Under normal circumstances, the Hypothalmus checks the status of the body and signals changes to keep things stable. So e.g. shivering when cold, sweating when hot, salivation when hungry.  
· Under normal, non-trauma circumstances, the Hypocampus converts things that are “in your mind” at the moment (i.e. in short-term memory) into things that you will remember for the long run (i.e. long-term memory). It records events in a “cool” or unemotional and neutral manner along with their spatial-temporal context so we remember things in the right time context – i.e. so we don’t confuse today with 10 years ago.
· Where the hippocampus is cold, the Amygdala is hot. It reacts to un-integrated fragmentary fear & so hooks directly to low-level fear responses & is the quickest route to fear. It is direct, quick, highly emotional & inflexible. It’s the alarm centre of the brain.  The amygdala sends impulses to the hypothalamus for activation of the sympathetic nervous system and in non-trauma circumstances is very helpful when we need the fight or flight response. 
· When all three are functioning normally - In everyday life the interaction of this brain structure tells us when to run and when to stay and fight and provides the necessary chemicals to ensure survival.  
· It is normal for the brain to store ‘cool’ memories which will include the narrative,  context of the event & its sense of being in a particular time. We remember the event but we don’t re-live it as a current one.  And the brain also holds ‘hot’ memories which add the emotional highlights of an event.  Again, totally normally a stimulus can evoke a ‘hot’ memory and we re-live the low-level response.
· But in trauma: The hippocampus gets damaged & time stamps of memories get mixed up so the memory can’t be moved from short term to long-term memory, it is fragmentary has no spatial or time context so it gets confused – it could just as easily be happening right now and not 10 years ago (where it should have been consigned to) because it couldn’t be moved to long term memory. Effectively it’s a corrupt memory bit and corrupt memory bits don’t get moved to long term memory, they just keep cycling. 
· Additionally: The amygdala gets stuck in a state of alert constantly sending out fear responses to often innocuous, misinterpreted threats.  So it stops the body from operating a healthy mix of the hot & cool systems.  It yells to the hypothalamus to activate the SNS (fight/flight) over and over again and keeps cascading cortisol through the system to deal with the perceived threat.  And so the symptoms of trauma now enter the traumatised person’s life.

· “The brain's function is to choose from the past, to diminish it, to simplify it, but not to preserve it” (Henri Bergson, ‘The Creative Mind’) – Trauma preserves it.  
· “Traumatic symptoms are not caused by the ''triggering'' event itself. They stem from the frozen residue of energy that has not been resolved and discharged; this residue remains trapped in the nervous system where it can wreak havoc on our bodies and spirits. The long-term, alarming, debilitating, and often bizarre symptoms of post traumatic stress disorder (PTSD) develop when we cannot complete the process of moving in, through and out of the ''immobility'' or ''freezing'' state.” Peter Levine – Waking the Tiger.
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