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2019 Utah Trauma Academy
Day Two: The Neurobiology of Trauma:

TheNeurosequential Model of Therpeutics
and the PolyVagal Theory

Gabriella Grant, Director
California Center of Excellence for 

Trauma Informed Care, Santa Cruz, California
www.trauma-informed-california.org

Disclaimer
• I am not a neurobiologist!  This is a layperson’s 

understanding of brain functioning based on 
published research.  I use information from 
1. The Trauma Academy by Dr. Bruce Perry 
• https://www.youtube.com/watch?v=uOsgDkeH52o

2. The Body Keeps the Score, Bessel van der Kolk
3. Janina Fisher’s Trauma Informed Stabilization 

Treatment 
4. Dr. Stephen Porges, The PolyVagal Theory
5. Harvard University Center for the Developing Child
6. Alberta Wellness Center:  Brain Story Certification
• http://training.albertafamilywellness.org/courses

http://www.trauma-informed-california.org/
https://www.youtube.com/watch?v=uOsgDkeH52o
http://training.albertafamilywellness.org/courses


10/13/19

2

• More trauma -> homelessness
• Unsafe behaviors -> sub abuse
• Unsafe relationships -> dom vio
• Unsafe thoughts -> suicide
• Physical pain and illness

Trauma

• More safety -> self leadership
• Safe behaviors -> self-regulation
• Safe relationship -> safe boundaries
• Safe thoughts -> alive, survive, thrive
• Self care and treatment

Safety

Q&A

• What specific effects does chronic neuro-
dysregulation have on the human body?

A. Suppression of the immune system
B. Activation of pro-inflammatory molecules
C. Both of the above.
D. None of the above.
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Q&A

• What are two mechanisms that convert early 
childhood adversity into biomedical disease, 
according to the ACE Study?

A. Traumatic brain injury and psychosis.
B. Exposure to bloodborne pathogens and 

environmental toxicity.
C. Exposure to GMO foods and gluten.
D. Unsafe behaviors and neuro-dysregulation.

Bodily functions like breathing,
circulation, digestion respond
to the emotions we actually
feel, not to moral precepts. The
body sticks to the facts.

- Alice Miller
The Body Never Lies: The lingering effects of hurtful 
parenting, pg. 33



10/13/19

4

Mental Health Science

Clinicians and neuroscientists propose a new umbrella discipline 

they call "mental health science" to marry the benefits of both 

disciplines by clinicians and neuroscientists working together to 

understand and improve psychological treatments.

1. Uncover the neurobiological mechanisms of existing 

psychological treatments. 

2. Neuroscience is providing "unprecedented" insights that can 

relieve dysfunctional behavior—practitioners can use those 

insights to create new and improved psychological treatments. 

3. The next generation of clinical scientists and neuroscientists 

should work more closely together.

Emily A. Holmes, Michelle G. Craske & Ann M. Graybiel, Nature Magazine, 2014

Developmental traumatology 
• Aim is to unravel the complex interactions 

between an individual’s genetic [and epigenetic] 
constitution, their unique psychosocial 
environment and the proposed critical periods of 
vulnerability for and resiliencies to maltreatment 
experiences and to determine how such factors 
may influence changes in biological stress 
systems and brain development, thus leading to 
the known serious consequences of early life 
stress [later in life].

Teicher et al., 2010
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Developmental traumatology 

Adult disease
• ACEs are related to adult disease by 2 etiologic 

mechanisms:
1. Conventional risk factors that are actually attempts at 

self-help through largely non-conscious, unsafe 
strategies. Unsafe behaviors 

2. The effects of chronic stress as mediated through 
chronic hypercortisolemia, pro-inflammatory cytokines 
and other stress responses on the developing brain and 
body systems, dysregulation of the stress response, and 
pathophysiological mechanisms yet to be discovered.  
Neuro-dysregulation

“The Relationship of ACEs to Adult Medical Disease, Psychiatric Disorders and Sexual 
Behaviors:  Implications for healthcare,” Felitti and Anda in The Impact of Early Life Trauma 
on Health and Disease,  Lanius, 2010
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The image part with relationship ID rId3 was not found in the file.

Felitti, 2009

Adverse childhood experiences (ACEs)

Threat
Immune 
system 

suppression

Inflammation 
reflex

Chronic 
Threat

Chronic 
immune 
system 

suppression

Chronic 
disease
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Treatment is neurobiological

Context Sensation Perception

Protection:

Reduce exposure 
to overwhelming 

events
“No!”

Skills:

Increase capacity 
to cope and care 

for self
“Safe!”

Measures:
Increase safety 

physical and 
emotional

“Now!”

THE NEUROSEQUENTIAL MODEL OF 
THERAPEUTICS BY BRUCE PERRY

Doodle along as we go through the brain!
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Goal of Brain Development
“The goal of brain development is to produce an 
organism that is well suited to the demands of 
the environment.”

Teicher, Tomoda & Andersen, 2006

Neurosequential Model of Therapeutics (Perry)
• Developmentally sensitive, neurobiologically informed approach 

to clinical work, not a specific therapeutic technique or 
intervention.

• The idea is to start with the lowest (in the brain) 
undeveloped/abnormally functioning set of problems and move 
sequentially up the brain as improvements are seen. Bottom up

• Examples for brainstem stimulation include dance, music, or 
massage, especially for children whose persisting fear state is so 
overwhelming so their brainstem is regulated by safe, predictable, 
repetitive sensory input.  Self-regulatory

• An example of a limbic intervention is positive, nurturing, 
predictable interactions with safe peers, teachers, and caregivers, 
to bond with others via increased positive relationships or 
therapeutic relationships.  Interpersonal 

• An example of cortical interventions is narrate in a time sequential 
manner to understand personal history or consequences.  
Cognitive
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Brain rules
• The human brain is very plastic:  Capable of changing 

in response to patterned, repetitive activation.   Born 
to learn new skills à adapt

• Once organized, the brain is less responsive or less 
plastic to the environment. à Harder to re-learn

• The brain changes in a use-dependent fashion. à
Use it or lose it à what fires together, wires together

• To change the brain (learn new skills), the experience 
has to activate the part of the brain that controls the 
function. à Actual use over discussion of use

Neurobiology of the brain

• MacLean's Triune Brain Model
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Neuro-sequential model

Cognition, reasoning, future orientation, abstract thought, 
complex language, imagination, creativity, design 

Primate

Interconnection, social-emotional, connection, belonging, 
teamwork, emotional sounds, empathy, attention to 

relationship
Mammalian

Self-regulation, self-protection, self-direction, 5 senses, 
motor muscles, action, rhythm, routine, attention to 

environment, protective utterances (hiss)
Reptilian

Composing music

Playing music

Listening to music

Trauma-informed values in the NSM

Cognition: Trustworthiness and 
Transparency 

Cultural, Historical, and Gender Messages

Relationships: Peer Support 
Collaboration and Mutuality 

Self: 
Empowerment, Voice and Choice 

Safety 
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Safety1. Physical safety

2. Emotional 
safety

3. Teamwork 
(goal or task 
focused - no 
processing) 4. Connection 

(focus on 
nonviolent com 

and conflict 
resolution)

5. Future lives 
and goals

POLYVAGAL THEORY BY STEPHEN 
PORGES

The PolyVagal Theory provides the physiological science of safety 



10/13/19

12

“Chronically stressful emotional patterns
could induce inflammatory disease in the
gut through the mediation of the
psycho-immunological super-system and
the activation of pro-inflammatory
molecules by stress.”

Gabor Mate
When the Body Says No: 

Exploring the Stress-Disease Connection, pg. 
138
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Polyvagal theory by Porges

• The PolyVagal Theory broadens 
understanding regarding the role 
of the parasympathetic system in 
managing a brain-heart-gut 
connection important to social 
communication, 
engagement/disengagement and 
growth as well as immune 
functioning.

Vagus = PNS = Sensory faculties

• The parasympathetic nervous system controls homeostasis and 

the body at rest and is responsible for the body's "rest and 

digest" function. 

• Specific investigation of the literature suggests that the 

parasympathetic nervous system – virtually independent of the 

sympathetic nervous system – regulates homeostatic processes 

and would be most sensitive to stress. 

• The vagus and its branches account for approximately 80% of 

the parasympathetic nervous system; PNS is 80% of the sensory 

apparatus. 

• The vagus nerves can be understood as the the psycho-

immunological super-system.

• When not functioning, inflammation results.

• (Porges, 2011)
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Visceral homeostasis
Measure: Heart rate variability

• Homeostasis reflects the regulation of internal 
viscera and functioning of immune system.

• Stress reflects the subjugation of internal needs in 
response to external needs and homeostatic 
processes are disrupted.

• Stress is observed when behavior becomes 
disorganized.

• Individuals exhibiting prior problems of 
homeostasis will have the greatest vulnerability to 
stress.

• The PolyVagal Theory, pp 63-68

PolyVagal Theory:
Social engagement system

• Based on the phylogenetic shift between reptiles and mammals that resulted in 
specific changes to the vagal pathways regulating the heart. 

• As the source nuclei of the primary vagal efferent pathways regulating the heart 
shifted from the dorsal motor nucleus of the vagus in reptiles to the nucleus 
ambiguus in mammals, a face-heart-gut connection evolved with emergent 
properties of a social engagement system that would enable social interactions to 
regulate visceral state.

• Food (suckling) is one of the first ways that humans learn to regulate as infants. 
• The act of eating uses the same neural platform as the social engagement system -

our neurobiological system that supports the ability to bond and seek out 
relationships for support.

• During the first year of life, cortical pathways develop that regulate the striated 
muscles of the face and head and the vagus continue to myelinate to form an 
integrated social engagement system - the same circuits involved in feeding 
(ingestion) and state regulation. 

• As the infant matures, social context displaces feeding as the most important 
regulator of behavioral state. 

• The social engagement guides eye contact, hearing, eating, speech, singing, nursing, 
kissing, smiling, and many other social processes.

Porges, 2009
Porges and Furman, 2011
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Maternal nurturing creates myelinated
vagal system

Porges: The vagal brake
• The social engagement system puts the 

“brakes” on older strategies, allowing the 
heart and body to function as a person works 
through social situations. 

• A vagal brake needs a robust myelinated
ventral vagal nerve to be able to maintain 
visceral homeostasis during social 
engagement.

• Prolonged and/or adverse early life tends to 
atrophy or impair the development of the 
ventral vagal system.
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Studies show that 
infants who had 
difficulties in 
regulating the vagal 
brake during 
social/attention 
tasks would have 
difficulties 
developing 
appropriate social 
interactions 
requiring reciprocal 
engagement and 
disengagement 
strategies.
Porges,1996
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Dorsal vagal shift: Immobilization
• When sympathetic tone (threat) drives 

the body in an unsustainable way, 
physiology demands some respite and 
it often comes in the form of shut-
down. 

• Unmyelinated dorsal vagal system 
results in the following nonconscious, 
automatic responses:

– Freezing 
– Speechlessness 
– Dissociation
– Involuntary Defecation 

– Involuntary Urination 
– Fainting 
– Shock 
– Sense of Effort (difficulty to move)
– “I don’t know”

Dell and O’Neill, 2010

Dissociation = dorsal vagal shift

• The reptilital dorsal vagal complex related to 
extreme emotional states of ‘immobilization’ 
such as extreme terror.

• Dissociation is a biological protection 
mechanism that separates conscious 
awareness from terrifying situations. 

• Symptoms on a continuum: mild sensations of 
fogginess, sleepiness, difficulty concentrating, 
feeling numb or cut off, lapses of memory or 
“lost time” to Dissociative Identity Disorder.

(Porges, 1997, pg 75)
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Youtube videos
• The Science of Safety – Dr. Stephen Porges
– https://youtu.be/na2blnkRhAY

• The Social Engagement System (sacro-cranial 
therapy)
– https://www.youtube.com/watch?v=2c7ekhhrmog

• Comparison of the sympathetic/parasympathetic 
nervous systems
– https://www.youtube.com/watch?v=1JTz5WQDWd4

• Gabby’s grounding video
– https://www.youtube.com/watch?v=88AuyGF2J3I

Ontogeny

• Podcast: The Science of Safety with 
StephenPorges

• The development of safety or the 
development of danger

• How our body responds on the ontogenic level 
contributed to the relationship evolution.

https://youtu.be/na2blnkRhAY
https://www.youtube.com/watch?v=2c7ekhhrmog
https://www.youtube.com/watch?v=1JTz5WQDWd4
https://www.youtube.com/watch?v=88AuyGF2J3I
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