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We are reminded that we are all “neurobiologically connected”. 
We are built with brains that want and need to interact, and 
that the best way to heal is through relationships. “Presence, 
patience and persistence” in a relationship with a child, he 

said, will have far more impact than programmes of 
interventions services may provide.

Dr Bruce Perry

The effects of maltreatment on the developing brain – intrauterine, 
perinatal attachment and post natal trauma are well documented. 

Perry’s work focuses on what can be done about this, 
attempting to directly target neuronal networks.

Introduction





Distribution of primary regulatory networks



The majority of 
neurons are 

intrinsic within the 
same local area  

Serotonergic neural networks
Noradrenalinergic neural

Dopaminergic neural

• Organise functioning 
across  brain regions and 
throughout interconnected 
networks

• Cell bodies found in lower 
regions of the brain send 
projections up to higher 
regions of the brain and 

down into the body. area 

Cortical

Limbic

Midbrain

Distribution of primary regulatory networks



Cortical

Limbic

Midbrain

Distribution of primary regulatory networks

• These neural 
networks have a 
dis-propionate 
power in influencing 
and orchestrating 
functions across 
multiple parts of the 
brain.  

• Particularly 
important role in 
stress response.

within 



Cortical 

Limbic

Midbrain

Brainstem

Maintaining equilibrium 

• Signals from the 
outside world are 
translated by our 
senses into 
patterned neural 
activity going into 
the lower part of 
the brain and helps 
tell us what going 
on in the world. 

• Signals from the 
body into the lower 
part of the brain 
telling us where we 
are in space, how 
much oxygen, 
heart, etc.. 



Tell parts of the brain 
to increase heart rate

Tell parts of the brain to 
change body posture

Possible to react 
before the smart 
part of the brain 

can process 
information

• It’s the case that activation and response can occur before the 
cortical part of the brain has a chance to act.

• Every experience has the potential to elicit a variety of responses from the 
person mediated by a variety parts of the brain. 

Multi-level and sequential processing

Hostile interaction 
with a work 
colleague 

Tell parts of the brain 
we are feeling 

frustrated, angry 

Tell the brain what 
words to use



Complexity & Plasticity



Complexity & Plasticity



Complexity & Plasticity



Mature Developing/neglect

The cortex plays a major role in modulating
and regulating our impulsivity and all the 
functions mediated by the lower brain.

Compromised 
brain 

Anything that compromises the development 
or the functioning of the cortex will result 
in compromised cortical modulation. 

Cortical Modulation



An abused brain



Cortical Modulation



Metrics



Metrics



Metrics



• The pattern of 
stimulation as it 
pertains to the 
sensitivity of these 
neural networks is 
crucial in normal 
development

• The sensitivity of these 
systems can be 
dramatically changed 
by the pattern of 
stimulation they 

receive.

Distribution of primary regulatory networks

Cortical 

Limbic

Midbrain

Brainstem



Some stimulus such as a 
drug or stress activates a
neural network and results 
in a certain amount of 
activation for stimulus degree

If you wait for a few weeks
And stimulate with the same
Intensity – you will get
The same response.

Sensitization and Tolerance



When the pattern of activation is not the same 
way. Rather than having a moderate continuous 
predictable activation that the neural networks 
adapts to when stimuli are not regular, not the 
same intensity. The system becomes more 

sensitive. 

The system is so overly reactive that
a small stimulus which previously caused
a moderate activation can lead to an
extreme activation or a seizure or some 
Other significant loss of function or 
deterioration of competence.

Sensitization



Tolerance



Toxic and leads to a whole 
range of functional compromise 
in the body and in a various 

brain meditating functions.

A flexible stress response 
capability in making the 
individual more capable with 
dealing with stressors 

STRESS

Unpredictable Predictable

Severe Moderate

Prolonged Controlled

Vulnerability Resilience

Stress Response



Trauma related alterations in function is the development of a 
vulnerability that arises from a  sensitized stress response system.

Normal

Terror

Fear

Alarm

Alert

Calm

Baseline                                  Stress                              Extreme Stress

Vulnerable

Resilient

Differential State reactivity



In a normal stress response reactivity, you will track to a linear 
“normal” reaction. 

Normal

Terror

Fear

Alarm

Alert

Calm

Baseline                                Stress                   Extreme Stress

Vulnerable

Resilient

Normal



Normal

Terror

Fear

Alarm

Alert

Calm

Baseline                               Stress                    Extreme Stress

Vulnerable

Resilient

Individuals who have experienced  a sensitized pattern of stress activation 
(kids who grow up in chaos,  or unpredictable threatening environments, 
abuse and neglect) end up on this curve.

Vulnerable



Threat

Arousal
continuum

Dissociative
continuum

• Norepinephrine
• Dopamine
• Gaba
• Serotonin

• Opioid peptides
• Serotonin
• Dopamine

• 2 different threat responses are continuums and co-exist. 
• They can be mutely activated when we are under threat

Threat response



Arousal

• Flight or fight
• Increase muscle tone
• Increased heart rate
• Less concerned with internal signals
• General activation and externalization

Features

• Hypervigilance
• Impulsivity
• Alarm response
• Tachycardia
• Freeze  – Fear
• Flight   – Panic
• Fight    - Terror

Dissociative

• Prepare for injury
• Disengage from external world
• Decreased heart rate
• General activation and internalization

• Avoidant
• Numb
• Compliant
• Fainting
• Psychotic symptoms

Threat response



Dissociative Arousal

Infant Child Adult

• Developmental
• Gender
• Situation

Adaptive modes



Adaptive modes



100 – 120

80 – 110

60 – 90

50 - 70

The greater the threat, the dumber we become



Functional IQ  100 – 120     80 – 110         60 – 90             50 – 70

The greater the threat, the dumber we become



The Adaptive Response to Trauma



Support

• Relational (safe, stable)

• Relevant (geared to child’s developmental stage, not 
chronological age)

• Repetitive (creating patterns)

• Rewarding (pleasurable)

• Rhythmic (resonant with rhythmic patterns)

• Respectful (of the child, family and culture)



Encourage abstract thought, puzzles

Facilitate socio, emotional and group
Activities, turn-taking, winning, losing 

Incorporate somatosensory integration

Establish state regulation, tactile play

Support



Support



Support



Sensory Regulation Patterns



To increase sensory registration



To manage sensory avoidance



To reduce sensory over-sensitivity



To reduce sensory seeking
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