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A B S T R A C T

Underlying any complex relational intersubjectivity there is an inherent urge to connect, to have proximity, to engage in an experience of interpersonal contact. The
hypothesis set out here is that this most basic urge to connect is dependent on circuits based in three main components: the midbrain superior colliculi (SC), the
midbrain periaqueductal gray (PAG), and the mesolimbic and mesocortical dopamine systems originating in the midbrain ventral tegmental area. Firstly, there is
orienting towards or away from interpersonal contact, dependent on approach and/or defensive/withdrawal areas of the SC. Secondly, there is an affective
response to the contact, mediated by the PAG. Thirdly, there is an associated, affectively-loaded, seeking drive based in the mesolimbic and mesocortical dopamine
systems. The neurochemical milieu of these dopaminergic systems is responsive to environmental factors, creating the possibility of multiple states of functioning
with different affective valences, a polyvalent range of subjectively positive and negative experiences.

The recognition of subtle tension changes in skeletal muscles when orienting to an affectively significant experience or event has clinical implications for
processing of traumatic memories, including those of a relational/interpersonal nature. Sequences established at the brainstem level can underlie patterns of
attachment responding that repeat over many years in different contexts. The interaction of the innate system for connection with that for alarm, through circuits
based in the locus coeruleus, and that for defence, based in circuits through the PAG, can lay down deep patterns of emotional and energetic responses to relational
stimuli. There may be simultaneous sequences for attachment approach and defensive aggression underlying relational styles that are so deep as to be seen as
personality characteristics, for example, of borderline type. A clinical approach derived from these hypotheses, Deep Brain Reorienting, is briefly outlined as it
provides a way to address the somatic residues of adverse interpersonal interactions underlying relational patterns and also the residual shock and horror of traumatic
experiences. We suggest that the innate alarm system involving the SC and the locus coeruleus can generate a pre-affective shock while an affective shock can arise
from excessive stimulation of the PAG. Clinically significant residues can be accessed through careful, mindful, attention to orienting-tension-affect-seeking se-
quences when the therapist and the client collaborate on eliciting and describing them.

Introduction

This paper will aim to review emerging unserstandings of the im-
portance of brainstem systems in early, developmental, relational
trauma and the potential for treatment of the clinical sequelae. These
understandings, as discussed previously [1,2], represent potentially a
major paradigm shift in psychiatric disorders more broadly given their
ubiquity and commonness and their role in the development of a range
of so-called syndromal diagnoses. For example, many psychiatric pre-
sentations occur after adverse separation experiences; syndromes such
as depression, anxiety, panic disorders and substance abuse being
precipitated by deaths and other losses. While these events may be
intrinsically grief-inducing the consequences for health and well-being
are often more severe when they evoke echoes of earlier-life distress.
Adverse occurrences in the neonatal period, infancy, or later childhood
create the templates for distress that is somatically recalled by later

events such as relationship break-ups, deaths, and losses of function
with illness and ageing. This idea has a long history within psychody-
namic psychotherapy, so is not new, although recently restated in terms
of affective neuroscience and memory reconsolidation [1–3]. Animal
models of enhanced forgetting of infantile memories demonstrate that
those early memories have not been permanently erased but can be
recovered through hippocampal stimulation [4]. Although somatic
memories of attachment experiences relevant to the establishment of
relational templates are the subject here, such work does add transla-
tional research support to the idea that early adversity is not completely
eradicated but leaves roots that may later require therapeutic attention.

Working with the adult sequelae of early adversity has led to a focus
here on the brainstem responses to attachment disruptions and rela-
tional shocks, chronic neglect, and other traumas occurring during
critical periods of the brain’s maturation. The concept of attachment
shock is introduced for those experiences which were suddenly and
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unpredictably unpleasant and which carried a high-energy impact.
Developing brain circuits have their functional capacity altered, if not
impaired, by adverse events, including those of an interpersonal nature.
The molecular mechanisms involved in the brainstem, such as those
which form topographic maps in the superior colliculi (SC) [5], or those
which contribute to fear responses through parvalbumin-positive neu-
rons in the SC [6,7], are beyond the scope of this paper so the focus is
on hypothetical patterns of sensitisation in the most significant net-
works. As the capacity for affective responding develops far earlier than
the ability to regulate emotional expression through top-down cortical
control, so sensitised responses to particular cues can form predictable
sequences that become more embedded with repeated evocation. In-
tense affective experience drives implicit learning which is expressed
later in life through often unanticipated responses to events; these may
even become part of the temperament or personality [8]. When the
emotions in very early life are so intense as to be overwhelming then
dissociative responses occur [9] and further modify the trajectory of an
individual’s social and interpersonal learning. The focus is not on the
sensory affects, such as disgust, or on the distress created by hunger and
thirst, though these may be pronounced and significant when there is
neglect and inspire fear of not having the resources to survive, but on
the basic affects [10] that the chronic neglect and abuse can instigate:
fear, anger, grief [10] and shame [11,12]. The presence or absence of
positive affects stemming from the joy of playfulness or the sense of
being cared for and nurtured [10] also has a bearing on the later af-
fective state of the adult. Clinical experience with adults who have
relational conflicts and who are found to have somatic memory residues
of adversity in early life is combined with a perspective informed by
developmental neuroscience and parent-infant research. It is proposed
that the themes are readily explicable in terms of what is known about
the intrinsic capacity for orienting to others, for basic affective re-
sponding, and for the resulting modifications of drive and motivation.

There is a growing body of literature on human relationality arising
from different but complementary fields of scholarship [13–27]. Much
of this literature highlights contemporary transformations of classical
attachment theory into a theory of mother-infant emotional regulation
as a vital component of physiological state regulation and of relational
well-being [21]. Prenatal adversity [28,29] and early disruptions in
bonding and attachment are understood to sensitise evolving regulatory
networks, with often profound lifetime implications. The capacity for
emotional regulation, thought to be dependent on a relationally optimal
context for secure attachment with the primary caregiver(s) during the
first two years of life, is strengthened through development of the
prefrontal cortex [25]. That is, the developing brain is experience-de-
pendent and experience-expectant and evolves Neurosequentially from
lower subcortical systems through to higher, more complex, cortical
systems [26,27]. These different neural systems develop, organise, and
become fully functional at different times during a child’s early life with
each brain area having its own unique timetable for optimal develop-
ment. When the developing nervous system is impacted by intrauterine
insult (e.g. early prenatal exposure to neurotoxic stress, drugs and al-
cohol) together with severe postnatal neglect (e.g. impaired bonding
and multiple attachment disruptions and attachment shocks) its func-
tional capacity will be compromised [26,27]. The mechanisms by
which prenatal depression [29] and stress [28] translate into altered
emotion regulation are still to be fully described but it seems clear that
disruptions of neurochemical modulators of brain growth and devel-
opment in utero and/or the absence of positive interpersonal cues
(gaze, affect and vocal synchrony) during bonding may lead to sig-
nificant relational disturbances throughout life. An example of the
latter is that congenital blindness disposes to the development of au-
tistic spectrum disorders [30] through an impairment of the developing
brain systems which facilitate communication with others. Likewise,
separation from the mother at birth may introduce unexpected and
unfamiliar sensory experiences which activate alarm and defensive
systems through the intermediary of the innate connection system

based in the SC. The “natural preferences” [17,31] towards the sound,
sight and scent of the mother are not satisfied.

While this body of research maps the general neurobiological ar-
chitecture and provides compelling explanations for the implications of
early neglect and trauma it is equally important for the purposes of this
paper to consider how raw sensory and affective experiences within the
primary attachment relationships are imprinted into patterns for or-
ienting towards and seeking relational contact, connection and com-
munication. The work of both Stern and Trevarthen focuses on articu-
lating the emotional subtleties and musical qualities of relational
communications in the richly intersubjective world of the infant. For
Trevarthen, the new-born is not only making experience but is actively
‘seeking’ relational exploration [31]. Indeed, he argues that the quality
of those early intersubjective signals demonstrates that the infant is
primed to seek and discover as well as to make and use experience. In
‘Diary of a Baby’ Stern [18] offers an insight into the subjective world of
the infant through a series of ‘autobiographical’ segments linked to
developmental changes. In this, he captures the infant’s fleeting atten-
tion as it moves from one raw sensory experience to another. The baby
is uniquely equipped at birth with ‘natural preferences’ [16] which
provide sensory templates priming the urge to orient towards or away
from certain experiences as well as to seek and discover mutual rela-
tional experiences. Raw data are lived on a felt sensory level with or-
ientation, however fleeting, to the stimuli occurring before there are
any affective responses to them.

Thus, in fields of enquiry relating to mother-infant intersubjectivity,
‘shared’ and rich emotional experiences are believed to be active and
emergent from the moment of birth and relevant for optimal brain
development. We cannot do justice to the varied and continuing re-
search in this area as our focus is on the impact of adversity on the
relational nervous system as that is expressed through orienting pat-
terns as well as through affective and seeking experiences. An adult
may then find that moments of relational contact, connection and
communication are highly evocative of early bonding experiences or
attachment disruptions but that the links are so deep as to be hidden
from conscious enquiry into them. While the foundational template for
attachment is considered to be embedded in the SEEKING system [10],
the valence of which confers an individually sensitive priming of the
urge to attach, we consider here also that orienting, however un-
conscious or covert, to the significant sensory experiences has con-
tributed to the drive and motivation to connect with another. Panksepp
[10], ever wide-ranging in perspective while encyclopedic on neu-
roscience detail, wrote that it would be foolish to attribute the endless
desires of the human heart to one brain system. Nevertheless, they all
require the dopamine systems ascending from the midbrain to give
them interest and excitement, enthusiasm and pleasure. These systems
are immediately responsive to homeostatic imbalances, through in-
formation fed from the lateral hypothalamus, and responsive to en-
vironmental contingencies. The resulting drive and motivation, va-
lenced as positive or negative, to search and investigate with energy
and interest, led Panksepp [10] to name this the SEEKING system and to
describe its main pathway as the mesolimbic dopamine system [32].

Early adversity imposes a trajectory upon which the basic urge to
attach may become conflicted throughout life: opposing action ten-
dencies occupying parallel circuits in a mammalian SEEKING system
that has evolved to ensure survival through attachment. However, it is
also argued here that opponent urges can be present in the immediate
orienting response. As the body orients towards and seeks relational
contact, connection and communication, the ‘somatic signature’ of
conflicted urges can emerge: a simultaneous urge to reach out and to
pull away, for example. Adverse experiences during infancy, perhaps
those that are painful, distressing and strengthened by frequent re-
petition or emotional intensity, then lead to a conflicted orienting re-
sponse in addition to conferring a valence on fundamental templates of
the urge to attach. These may become part of the brain’s organising
templates for attachment capabilities and then be inappropriately
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construed as characterological, rather than experience-based. A si-
multaneous urge to connect and to withdraw mediated by different
areas of the SC prepares the body in opposing ways which are in-
comprehensible to purely cognitive scrutiny. When basic affects origi-
nating in the PAG and hypothalamus are engaged by orienting to
connection and by the urge to attach there is the potential for further
distress in adult relationships: sadness, rage, fear or shame being eli-
cited by close contact with another person. The brainstem-based, self-
other connection model provides a way of viewing clinical presenta-
tions derived from adverse relational experiences in early life when
these underlie the adult’s attachment patterns. It also provides a concise
way of identifying and understanding an individual’s interpersonal
conflicts.

Three main brainstem components of the intrinsic connection
system

Orienting

A therapeutic focus on the pain of early relational disruptions and
other adversity [33,34] identified two main brain systems – basic af-
fective and mesolimbic SEEKING - as influential in the long-term dis-
tress. However, this misses out the key component of orienting to an-
other at the initiation of contact and throughout the continuation or
development of an interaction. Orienting patterns may have their ori-
gins in early sensory bonding experiences that emerge during the third
trimester when foundational templates for attachment are forming. The
newborn infant can turn his/her head in response to a communication
[18] but perhaps this is not surprising when the foetus can apparently
orient towards parts of its body and make associated, directed, move-
ments as early as 10 weeks gestational age [35], long before full cortical
development. Disruptions in sensory bonding during early post-natal
life, for example through separation from the mother or neglect by her,
can then lead to conflicted orienting impulses in the earliest experience
of relational intimacy and attachment.

During the third trimester there is evidence of orientation to the
sound of the maternal voice and evidence of a fetal motor response to
the maternal voice through arm, mouth and head movements [36,37].
The olfactory system develops during the third trimester as fetal swal-
lowing and thumb sucking bathe the olfactory mucosa in amniotic
fluids and after birth the mother’s odour may provide a source of
soothing and a prompt for nursing; the amniotic fluid smell prompts
suckling in the early days and this in turn contributes to bonding and
attachment. Thus, early sensory communications which promote the
development of the sensory systems in utero are also laying a founda-
tional template for bonding. Multisensory integration through the SC
[38] is a key component of the neural hub for prenatal and postnatal
bonding.

The new-born baby’s initial contacts with others are based in sen-
sory processes. The infant has preferences for sensory stimuli, in dif-
ferent modalities, associated with the mother and seeks proximity se-
lectively to her [39]. That is, the recognition of sensory stimuli specific
to the mother is necessary for the orienting towards her before there can
be the directed seeking of proximity to her. The sensory interactions
permit activation of, and access to, the extensively-described cap-
abilities for seeking, discovering and experiencing mutuality in re-
lationships [16,21,40]. From the moment of birth babies have a pro-
prioceptive capacity for awareness of the position of their body and a
kinaesthetic awareness of their own body movements – and they have
visual and auditory abilities for tracking their parent’s movements.
Very early micro-orienting behaviours are evident through changes of
gaze direction and tiny head movements, and full motor control of both
gaze direction and head movement develops around the end of the third
month. Head and eyes tend to move together, although they often have
different communicative impacts depending on head position. For ex-
ample, the head almost imperceptibly moving forward with a slight

upward tilt may positively signal ‘approach’ while small side move-
ments of the head may communicate aversion or flight. Stern [16]
suggests that the gaze and face aversions more typically involved in
peripheral monitoring are not truly indicative of complete flight ac-
tions. (This would fit with our thesis that such movements are de-
termined by circuits through the SC while flight responses are mainly
driven by circuits through the PAG.) Head lowering signals submission,
collapse or withdrawal while full head turning expresses a more typical
avoidance response. Such expressive orienting actions are dependent on
the flow of communication with the caregiver, the neurorelational
dialogue between infant and parent that is promoting maturation of the
relevant brain areas. The interconnection of the innate systems for
connection and defence means that there can be sensitisation of both
simultaneously when interactions are challenging.

As the visual-motor system matures the infant’s communicative re-
pertoire becomes more primed to relationally engage or disengage
caregivers [16]. The infant’s alert face often coincides with smooth
movements, eyes and head orienting towards caregiver, fleeting smiles
and vocalisations [41]. By constrast, during periods of withdrawal there
are fewer vocalisations, smiles, and movements – and face and eyes are
turned away. Also, as early as three or four months, the infant has the
skills for head movements expressive of mixed or ambivalent commu-
nications. Where there are no evident disruptions in bonding and at-
tachment the mother’s repertoire of facial expressions is generally in-
fant-appropriate, in order to modulate the rich multisensory and
emotional flow of the interactions. In contrast, blank facial expressions
coupled with gaze aversion are a clear and potent signal of lack of in-
terest. The classic ‘still face’ experiments [42] demonstrate that the
baby, when met with a blank/still face, continues briefly to reach out in
an approach gesture but soon withdraws. Such confusing and contra-
dictory experiences can lay the foundation for conflicted urges to attach
as they may activate both approach and withdraw tendencies of the SC
and the negative affects mediated by the PAG. Withdrawal and or-
ienting away-from are different as a movement for turning away may
retain a covert orienting towards the source of the attachment conflict.
However, both are based in collicular responses. The SC, with its
layered organisation, is the single structure at the deepest level of the
brain in which this kind of sensorimotor transformation, from sensory
input to movement response, occurs [43]. Before the affective response
to an interpersonal stimulus there has to be an overt or covert orienting
to it. Therefore, in addition to the affective response stimulated by the
PAG/hypothalamus and the seeking response driven by ML-DA during
attachment, there is an additional focus here on the orienting me-
chanism based in the SC. Specific patterns of orienting-affective-seeking
responses are being learned very early in life.

Orienting for approach or defence – preparatory muscle tension, often
transient

Dean et al. [43] reported that stimulation of the rodent SC could
lead to approach, with tracking or pursuit movements, or defensive
movements of avoidance or flight. The upper layers of the SC receive
visual information from the retina and the visual cortex while auditory
and somatosensory stimuli are mapped in deeper layers. Intermediate
and deep layers also control the movement of the eyes towards the
stimulus. However, in addition to eye movements the SC mediate a
range of defensive responses to threatening stimuli, especially useful in
situations in which a rapid movement may ensure survival. Ipsilateral
projections from the SC direct sudden movements, ranging from crin-
ging to running, away from a stimulus, while contralateral projections
direct movements towards a stimulus. More recent work proposes that
there is a threshold mechanism in the SC for initiating PAG defensive
responses when the perception of threat reaches a certain intensity
[44]. There may, however, be vestigial defensive responding, or tension
changes preparatory to and facilitatory of defensive and approach
movements, based in the human SC.
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Another assumption here, partly based in clinical observation, is
that approach behaviours are often affiliative rather than predatory.
This is a crucial point because different areas of the SC, at least in ro-
dents, are engaged for predatory approach and for defence [45]. As is
the case for defensive action urges there appear, in the human, to be
tension changes preparatory to attachment movements which we as-
sume to have their origins in the downward projections from the SC to
the ventromedial tegmentum, a brainstem area responsible for the
setting of musculoskeletal tension levels [46]. There is likely to be some
functional segregation for the separate functions of approach and de-
fence, as is seen in rodents [45], but so far there is no work on ap-
proach-for-attachment movements in laboratory animals to demon-
strate the separate areas for attachment and defence which we
hypothesise to be present – and highly relevant clinically. The human
SC have extensive connectivity with the cortex for responding to
complex stimuli according to an internal map of the body, as has been
shown in the rubber hand illusion [47], so have the capacity to initiate
responses to a wide range of stimuli. The linkage of neuroanatomical
and functional aspects of expressive attachment actions is not fore-
grounded in contemporary parent-infant research although such clar-
ification will promote greater understanding of any relational difficul-
ties subsequent to adversity.

Defensive responding following orientation to threat and approach behaviour
for connection

Studies on the active and passive defensive responses observed
through electrical or chemical stimulation of the PAG (e.g. [48]) miss
out, by their nature, the definition of how these responses are generated
naturally. However, the importance of the SC in combining sensory
information in such a way that the PAG is activated to initiate flight in
response to threat is described in a study of mice exposed to looming
stimuli [44]. Activity of glutamatergic neurons in the deep layers of the
SC reaches a level at which the dorsal PAG is activated and flight is
stimulated. Nevertheless, Dean et al [43] reported a range of defensive
responses to stimulation of the SC which was apparently independent of
spread to the adjacent PAG. This is important clinically because our
experience is that orientation to threat engages rudimentary muscle
tension in ways which would facilitate movement for orienting (e.g.
neck tension for movements of the head), defence (e.g. tightening of the
muscles of the arms for the creation of a barrier through pushing), and
attachment (e.g. tension preparatory to reaching movements of the
arms). Disruption of the rhythm and synchrony of early gaze commu-
nications when there is impaired bonding or attachment shock will alter
the muscular tension that prepares the infant for the movement of
reaching out. Non-specific bracing and pre-movement impulses, whe-
ther for connection or withdrawal, arise just before the affective and
fuller defensive responses of fight, flight or freeze mediated by circuits
through the PAG. As tension level changes preparatory to orienting and
defensive movements appear clinically to precede the affective response
we have put the “T” for orienting, pre-defensive, or pre-connection
tensions between the “O” of orienting and the “A” of affect in the OTAS
sequence described further below.

The rapid sensorimotor orienting sequences direct gaze and ap-
proach movements and precede affect, vocalisations, and the initiation
of more complex seeking behaviours which then unfold towards the
attachment figure. The micro-gestural patterns of infants serve to ac-
tively direct the mother or caregiver [17] and the newborn’s delicately
organised sensorimotor movement patterns suggest that human infants
are born to participate in a relationally intentional dialogue of move-
ment [41]. These movements, it is suggested here, are based in or-
ienting approach movements whose fundamental substrate lies in the
SC and their motor or pre-motor outputs. The sensorimotor dialogue
unfolds as the infant begins to orient towards or away from mother/
caregiver and a pattern of expressive micro-movements is visible in the
head, face and eyes during the first four weeks after birth [49]. These

delicately coordinated movements may be seen as an early form of
expressive orienting providing a relational platform for bonding and
attachment.

Heightened affective moments, both positive and negative, promote
learning through enhanced salience and serve to organise patterns of
response. Early bonding and attachment experiences have lifelong
consequences in shaping emotional strengths and vulnerabilities
[25–27] and early neglect, notably during the first two years of life, has
a profound impact on the organisation and function of developing brain
systems [31]. The infant’s social and emotional experiences in re-
lationship help to support the complex regulatory nature of affective
states [50] and provide a scaffold for the maturation of neural orga-
nisation.

Affective response

As we have seen, the infant’s attachment to the mother is char-
acterised by the seeking of proximity to her and by distress when there
is separation from her [39]. Nursing by the mother is important in es-
tablishing the multisensory linking that guides the infant’s subsequent
seeking of her; olfactory cues are dominant in the rat while visual cues,
the mother’s face and facial expression, are more important to the
human infant. Thus, the second component of the brainstem-based in-
nate self-other connection system is the basic mammalian affect system
of the midbrain and hypothalamus as described by Panksepp [10]. This
can introduce positive affects such as PLAY/joy into contact but can
also lead to FEAR, GRIEF and RAGE. Shame, as an advanced form of
separation distress, is included here as a basic affect [12] with an action
urge to hide and with visceral emotional distress engaging the noci-
ceptive functions of the PAG and hypothalamus. Because these brain
structures devcelop early the infant can experience fear, rage, grief, and
shame within the primary caregiving relationship. Also the positive
affective responses to sensory stimuli, such as mother’s voice, are
mediated by the PAG and its opiate receptors responsive to social en-
gagement [22].

Both Stern [17] and Trevarthen [49] offered ways of exploring and
understanding human relationships from birth which included the
rhythm and synchrony of affective communications. A few moments
following birth babies have been known to focus their gaze with intense
interest at the mouth and eyes of the maternal caregiver while si-
multaneously making delicate hand gestures and sharing small affect-
laden vocal sounds. By around two months they grow more intensely
interested in and responsive to the quality and tone of affective inter-
actions [50]. During simulation of the classic ‘still-face’ experiments
[42] the baby shows a range of responses which include: actively
turning away from contact, physical agitation, withdrawal as the body
appears to lose vitality, and facial expressions of confusion and distress.
Similar conflicted orienting patterns may be seen in adults with his-
tories of early attachment disruptions. The importance of the SC acting
in conjunction with the PAG for the affectively-loaded turning towards
or away from another person is then clear.

Templates for disturbances within relationships can be established
early as the internal working models (IWMs) described by Bowlby [51].
These orienting-tension-affect-seeking sequences can be triggered later
in life by contacts that share some specific quality with the early ex-
perience. Although these IWMs are often viewed from the standpoint of
their cortical/cognitive components the focus here is on the brainstem
substrates that have been delineated in infancy. Considering the dif-
ferent basic affects generated in the PAG and hypothalamus allows us to
consider some examples. When GRIEF has been dominant in early at-
tachments subsequent relationships may be imbued with sadness, pes-
simism, disappointment or despair. When there is FEAR that any re-
lationship will end in grief the preoccupation may be with the
inevitable ending and there will be constant anxiety and insecurity
about what will go wrong. When RAGE is dominant there can be dis-
missiveness, sarcasm, belittling, and a general refusal to acknowledge
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the importance of any attachment. Shame leads to an avoidance, a
hiding away, even within a relationship, as the intrinsic sense of
worthlessness reduces the capacity for recognition of needs to which
there might otherwise be some sense of entitlement [12]. Compound
affects lead to even more complicated interferences with the relational
experience; for example, FEAR and RAGE together give rise to beha-
viours that are testing of the relationship, simultaneously pushing away
while fearing the eventual GRIEF when those actions are successful in
provoking the feared response. Such pain also occurs when there have
been disorganised attachments in early life and different affects are
readily triggered in complex compounds in response to complicated
communications. Adult attachment patterns can be understood in terms
of the habitual affective responses to the orientation within an inter-
action. For example, when there are simultaneous sequences for ap-
proach with CARE/Nurturing and withdrawal with FEAR there is a
conflict at a midbrain level which is not easily discerned through a
therapeutic approach based in top-down cognitive control concepts.

Neglect, the lack of sensitively-attuned, appropriately-timed, re-
petitive nurturing experiences, gives rise to a different pattern of stress/
threat responding, when compared with abusive experiences, in de-
veloping brain systems [26]. Emotional neglect sufficiently severe that
it promotes dissociative responses is perhaps less compounded by am-
nesia when there are no episodes of terror on top of the continual lack
of affection and care. We consider below the possible additional role of
the projections from the dorsal raphe nucleus in the severe isolation of
emotional neglect in infancy. Overall our working hypothesis is that if
the anatomical systems are in place and the neurochemicals are avail-
able then the impact of early adversity can be overcome by a coun-
teractive environment that is safe and predictable and, if necessary, by
developmentally-sensitive therapeutic interventions.

Happy or unhappy seeking of connection: the polyvalent mesolimbic system

The third main component of the brainstem-based innate self-other
connection system is the SEEKING disposition and the different condi-
tions within which it can function, depending on environmental factors
leading to separation distress [52] or shame [12]. The mesolimbic do-
pamine system (ML-DA) drives exploratory and goal-directed behaviour
through dopamine (DA)-promoted oscillations in basal-ganglia-thala-
mocortical circuits, activity which is reduced in depressive disorders.
Addictions are largely dependent on appetitive memories and a com-
pulsive determination to reinstate a non-dysphoric or even euphoric
condition [32]. High extracellular dopamine concentrations induce
euphoric states while low extracellular dopamine concentrations are
associated with aversive states [53]. Normal seeking of attachment
frequently requires something between these extremes and the urge to
attach is considered here as the valenced state of drive and motivation
towards relational connection which is based in the ML-DA and in the
thalamo-cortical responses to its activations. Anaclitic depression re-
sulting from early and traumatic attachment disruptions likely is a
manifestation of altered SEEKING function in later life [52]. Feldman
[54] has presented a comprehensive and detailed review of the neu-
robiology of human attachments which centres on the interaction of the
ventral and dorsal striatal dopamine systems and the pivotal role of the
neuropeptide oxytocin in the learning relevant to bonding. Oxytocin is
co-active with dopamine in the nucleus accumbens not only for the
internalisation of rewarding interactions with another person but also
for the amygdala-mediated social actions appropriate to the relation-
ship as it is remembered. In utero an “Intrinsic Motive Formation” [22]
arising in the brainstem underlies organised, intentional movements of
the fetus even before connection with the outside world. The infant is
born ready to respond with movement to the social encounters of the
outside world, including the ability to disengage from them through
gaze aversion [55].

Although dopamine neurons of the medial amygdala are involved in
approach for exploration or avoidance of a threat [56] it is the nigro-

striatal dopamine system which mediates the organised approach be-
haviours required for connection/attachment and defensive re-
sponding. The basal ganglia reptilian complex described by MacLean
[57] enacts movements through the release of action sequences [58].
Clinically, there may be a discrepancy between the activation of the
motivational and the movement systems. In some post-traumatic states
there is a highly threatened state desperately seeking safety or rescue
combined with an inability to make effective movement that is different
from a freeze. Also there are states of anger that lead to activation of
thinking rather than motion; these may contribute to insomnia and
ruminative states. The dorsal striatum is part of a cortico-striato-tha-
lamo-cortical circuitry which can be dysfunctional in obsessive-com-
pulsive disorder [59]. There appears in some patients to be a lack of
functional integration of such cortex-based circuits [60] with func-
tionally relevant subcortical circuits through the striatum involved in
orienting and defensive behaviours [61]. Repetitive and aroused
thinking becomes separated from the affectively-charged experiences at
its origin as if the upper-level, cortical, loops have taken on an energetic
life of their own.

Bivalence of the mesolimbic dopamine system (ML-DA) was de-
monstrated [62] in laboratory animals which had part of the system
geared to fearful behaviour while another part was still in affiliative
mode for relational activity. Watt and Panksepp [52] described dif-
ferent neurochemical states of the ML-DA in separation distress and this
leads to our consideration of the ML-DA as polyvalent rather than bi-
valent, at least in humans. That is, there are gradations of ML-DA ac-
tivity in response to whether the environment disposes more to af-
filiative or to defensive behaviours; these reflect the proportion of
comfort or discomfort induced by external stimuli. The brain does not
have an on/off binary position for peaceful co-existence or defensive
responding. There is also a range of neurochemicals other than dopa-
mine which influence the resulting mood: endogenous opioids, canna-
binoids, oxytocin, for example. This complexity confers an adaptability
for an environment in which there are many people with whom we
have varying levels of felt safety or felt threat; in which the temperature
and the noise vary quickly and intensely; and in which we may be si-
multaneously thinking of rewarding or painful relationships. Thus the
SEEKING of attachment can take on many affective forms, even without
PAG/hypothalamus inputs. It is likely that the ML-DA is also instru-
mental, in animals, for hunting so we are extending the proposed
polyvalence of the system to not only cover the many forms of at-
tachment SEEKING that are positive but also those that are harmful to
others. For example, predatory rage may be affectively coloured with
arrogance when the self is felt to be superior and deserving. Also, rage
derived from the protest phase of separation distress is a switch from
the perception of needs not being met to the focus on the needs being
justified and the blaming of others. In this example, the pain of se-
paration has triggered protest which is self-focused but the subsequent
defensive rage is other-focused; “you are not doing enough to meet my
justifiable needs”. If this perspective is combined with a grandiose va-
luation of the self, perhaps itself an adaptive or compensatory response
to neglect, there emerges an increased rage which is other-focused. The
attacking behaviours have moved beyond the purely defensive response
to the immediate pain of abandonment into more complex behavioural,
affective and cognitive interactional structures.

Compassion and other positive affects

The more complex states of mind with fine cognitive detail and
emotional nuamce contributing to subtlety in communication are often
rightly to the fore in psychotherapy. The higher order functions of the
self are, nevertheless, often coloured by deeper level activations such as
those which occur with triggered negative affects. Likewise, it is argued
here, positive affects such as CARE/Nurturance can also engage the
SEEKING system so that drive and motivation are energised in the
service of personal goals other than freedom from fear or rage or grief

F.M. Corrigan and J. Christie-Sands Medical Hypotheses 136 (2020) 109502

5



or shame. Watt & Panksepp [52] describe hopefulness as a willingness
to endure and struggle with adversity and to pursue rewarding activ-
ities in the face of adversity, a motivational state that likely has a
substrate in a positively valenced ML-DA. Gilbert [63] defines com-
passion as an essential kindness which combines an awareness of the
suffering of oneself and others with a an intention to relieve that suf-
fering. The wish that all beings be freed from suffering therefore has an
outward-loooking drive and a mixed-valence state of empathy for the
distress of others recruits activation within the nucleus accumbens [64].
However, one brain imaging study of compassion which showed in-
volvement of the midbrain and hypothalamus, in addition to areas of
cortex, did not find involvement of the nucleus accumbens [65]. Posi-
tively-valenced states of the mesolimbic and mesocortical dopamine
projections may confer a feeling of energy and drive onto the sense of
self as they are key components of the cortical-subcortical midline
systems of the self [66]. Positive self-energy may be a felt experience
from the clearing of negative affects and the re-valencing of the ML-DA
as attachment disruptions are resolved. Nevertheless, Gilbert[67] cau-
tions against an over-stimulation of the drive system and encourages
balance with the social safeness system. In the brainstem-based model,
caring and safeness are considered to be dependent on circuitry through
the dorsal and ventral PAG, respectively, with neurochemical influ-
ences favouring positive valence on ascending systems to thalamus,
basal ganglia, and cortex.

Although we are conceptualising the SEEKING system as energising
the fundamental urge to attach we propose that the brainstem’s inter-
face between the external world and the individual interacting with it
represents the most fundamental capacity for self-other connection. The
brainstem-based interface develops specific orienting patterns, some-
times conflicted and sometimes affectively-informed, for rapid reac-
tions to particular relational stimuli. The midbrain information hub can
process cortical efference [68] and turn it into motor and autonomic
output through links with subcortical and spinal cord mechanisms.

Key implications of damage and disruption to the brainstem-based
self-other connection system for treatment of developmental
trauma

The SC form a powerful midbrain centre for processing multisensory
integration as they contain topographical maps of the visual, auditory
and somatosensory systems [38,69]. With their inputs from many cor-
tical and subcortical areas they constitute a hub of widespread networks
which are not fully formed and functioning in the newborn’s brain but
which develop and mature in response to rich sensory experiences [70].
As the development and maturation of collicular networks involved in
multisensory integration are experience-dependent, and experience-
sensitive, these networks likely contribute to the sensory processing
difficulties in young children who have suffered ill-effects from prenatal
exposure to alchohol and drugs. Deficits in sensory processing often
leave children hypersensitive or hyposensitive to a range of sensory
cues, giving rise to auditory, tactile and proprioceptive difficulties. For
example, prenatal exposure to the anticonvulsant valproic acid induces
deficits in colliculi-dependent behaviours [71]. In the absence of sen-
sory-rich bonding and relational experiences the infant may fail to
develop the full capacity for mature sensory integration and suffer the
interactional consequences of this failure. Thus, abnormal functional
development of the SC may contribute to relational and other diffi-
culties in children whose sensory processing problems are a direct result
of prenatal and postnatal adversity. The alignment of visual and tactile
maps in the SC [72] creates a sensitivity to mother’s face and allows for
the early detection of micro head, eye and mouth movements. The baby
is innately primed to recognise human faces at birth and to seek eye
contact with others and has the capacity to turn towards or away from
these depending on the collicular activations. During the third trimester
the SC have the functional maturity that supports some control of eye
movements and facial expressions [72] and they contribute to the

motor responses to relational stimuli in neonates. The SC can therefore
be seen as a brainstem structure involved in the development of early
relational communications and social interactions, the basis of an in-
nate connection system. Their role in the development of subcortical
and cortical structures and functions essential for optimal social com-
munication indicates a potential significance for the pathogenesis of
autistic spectrum disorders as has been proposed in an extensive ana-
lysis by Jure [30].

Shock, horror, memory – and neurotransmitter systems ascending from the
brainstem

Working clinically with hypothesised brainstem sequences and
patterns stored as a result of prior experiences of attachment disruption
or trauma has led to the description here of two types of shock – and of
course there may be more depending on the type of horror encountered.
A high-energy impact shock which occurs before the affective response
is hypothesised to arise from the innate alarm system [73,74] and
therefore to be mediated by the locus coeruleus and its widespread
noradrenergic innervation of spinal cord, thalamus, and cortex. The
second type of shock occurs with sudden and overwhelming affect and
is hypothesised to be mediated by the structures of the defensive
system, the PAG and hypothalamus, and may be the precursor to neu-
rochemical dissociation.

The SC constitute a fundamental component of the innate alarm
system [73,74] which rapidly responds to threatening stimuli and re-
lational adversities so severe as to be experienced as horrifying or
shocking. The enhanced response to direct gaze in complex PTSD [75]
may indicate not only a brainstem response to threat but a sensitisation
of an innate self-other connection system mediating shock and horror.
The two types of shock described here, pre-affective and affective, share
a thoroughly unpleasant activation which is sudden in onset, carries a
deep repugnance towards the originating stimulus, and implies the
presence of something which is to be turned away from for relief even
as it fixes attention. The attentional capture of the pre-affective shock
involves a hgh level of tension and a physiological activation which is
disturbing without any specific affect such as fear or loathing being
identifiable. In the second, the affective, type of shock, there is an ex-
perience of an overwhelmingly distressing state in which affects such as
terror and horrified repugnance dominate. Sometimes the activation is
felt as a frantic restlessness which may indicate an excessive stimulation
of the SC/PAG. Horror which feels frozen may then be filtered through
secondary affective perspectives of fear, rage, grief or shame. Overall it
is clear that the anatomical substrates of the innate systems for con-
nection, alarm, and defensive responding are closely linked for rapidity
of response and can have aspects of their function overlap under con-
ditions of adversity.

The locus coeruleus (LC) has been implicated in the arousal of or-
ienting to a novel stimulus, (some of this research was summarised in
Corrigan et al. [76]), and Scaer [77] has emphasised the LC in the
physiological origins of traumatic experiences that fail to resolve
spontaneously. When there are shock and horror involved it would be
expected that the ascending tracts to the thalamus and cortex prime the
brain to focus attentional capabilities on the most salient danger. The
LC receives direct inputs from the medulla and hypothalamus but also
from adjacent regions that have inputs from prefrontal cortex, amyg-
dala and dorsal raphe [78], suggesting a capacity for integration of
exteroceptive, sensory, and interoceptive, visceral, information essen-
tial in the learning of emotional memories [79]. There is also a func-
tional adjustment of the levels at which sensory stimuli are attended to,
important for determining which are to be remembered, and for the
overall level of alertness and arousal. Some authors differentiate
alerting as a readiness to respond from orienting to a stimulus, and both
of these involve the LC [80].The projections from the LC to the amyg-
dala and prefrontal cortex promote flexibility in behavioural responses
to fluctuating levels of threat [81]: when the threat is severe and LC
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discharge is increased then the function of the prefrontal cortex is im-
paired in favour of more posterior areas, including the primary motor
cortex. People under severe stress are then less able to think clearly but
more able to react with action – until the LC activation is so high that
behaviour is completely arrested [82,83]. The pedunculopontine teg-
mental nucleus, which receives inputs from the SC and the LC, may be a
critical structure in preventing impulsive responding that could be
damaging [84]. When following fight and flight impulses, by the release
of subcortical circuits through the basal ganglia [61], could reduce the
risk of survival the pedunculopontine may be the brake within the basal
ganglia circuitry [84]. Action-outcome learning can occur at the ped-
unculopontine level – well below the level of the limbic system [84].

Activation of the Innate Alarm System (IAS, [85]) following a
shocking stimulus engages the pulvinar and the amygdala as there is no
direct projection from the SC to the LC. There are motor projections
from the LC to the spinal cord so some of the tension seen in response to
an attachment or threat shock could be initiated here rather than in the
deep layers of the SC. There are projections from the LC to autonomic
nuclei which enhance sympathetic and decrease parasympathetic re-
sponses so there can be an immediate automic nervous system impact
before involvement of the PAG. The response to a subliminal visual
stimulus demonstrates that the IAS [73] is sensitised in PTSD [74,85],
an important demonstration of brainstem learning. Some of this sensi-
tisation by adversity can be expressed in projections from the LC to the
SC as mice exposed to repeated stress show enhanced responses to
looming stimuli [86]. Stress activates LC-SC projections involving
adrenergic receptors and is associated with anxiety-like behaviours in
addition to those increased reactions to looming [86]. Curiously, those
looming-evoked responses can be weakened by gentle handling of the
laboratory mice over the week before the presentation of the overhead
threat [87]. Perhaps this functions as a stress-relieving massage which
modifies the perception of the degree of threat/safety of the environ-
ment. The LC has receptors for corticotropin-releasing factor (CRF)
which may mediate the impact of stress on receptor sensitivity and
neurotransmitter function in human PTSD [88].

Aloneness, helplessness, hopelessness and worthlessness are ex-
perienced to varying degress and in varying combinations with most
trauma that does not resolve spontaneously so it is noteworthy that as
we track a stimulus anatomically down through the layers of the SC,
through the active defensive response areas of the dorsal/lateral PAG,
through the passive defensive response areas of the ventrolateral PAG,
we arrive at the dorsal raphe nucleus (DRN) which is situated in the
ventral part of the PAG and receives afferents from the ventrolateral
PAG in addition to those from other brainstem areas, lateral habenula,
hypothalamus and medial prefrontal cortex. Efferents from the DRN
project to other brainstem areas and to many areas of cortex, nucleus
accumbens, amygdala, hippocampus and thalamus [89]. The ser-
otonergic projections influence the sensitivity of structures engaged in
social interactions, as well as in defensive responses, and social deficits
can be overcome by stimulation of DRN neurons projecting to 5-HT
receptors in the nucleus accumbens in a mouse model of autism [90].
The serotoninergic projections of the DRN also modify the defensive
respone to overhead looming [91] discussed above.

However it is dopaminergic neurons of the DRN that have been
specifically linked with loneliness in a mouse model [92]. While acti-
vation of the dopamine neurons of the ventral tegmental area is in-
volved in socially rewarding interactions, activation of the DRN dopa-
mine neurons, in the absence of a target for such rewarding interaction,
mediates an aversive state [92]. Perhaps the dopaminergic projections
of the DRN contribute to the agonising loneliness which is at the heart
of many traumatic experiences. Different experiences of painful alo-
neness and abandonment may be derived from different activations
within the ascending systems of the brainstem.

The zona incerta (ZI) as a critical hub for information processing

While the authors have been greatly influenced by the concept of
the efference cascade [68], the effector output of a huge number of
cortical neurons being enacted through a relatively small group of
brainstem neurons, there is the possibility of areas additional to the SC
also being instrumental in the stored deep-brain response to a trauma
memory. One such area is the zona incerta (ZI) which can integrate
exteroceptive and interoceptive experience [93] through its extensive
connectivity with cortical, subcortical, brainstem and spinal cord areas.
The ZI has the widespread connectivity through different levels of the
nervous system to allow it to be a hub for the integration of responses to
aversive stimuli [94], including those arising from a trauma memory or
disturbing attachment experience. More specifically, the ZI modifies the
manifest active defensive behaviours of the PAG [95] and is implicated
in conditioned fear memory [96]. The ZI has four sectors defined ac-
cording to the neurochemistry of their different cell structures: rostral,
caudal, dorsal and ventral [93]. When the contents of consciousness are
sufficiently activating that they provoke a continuing autonomic, af-
fective, cognitive and motor response it is possible that the ZI provides
an integrative function for the disparate elements. The ventral ZI pro-
jects to the intermediate and deep motor output layers of the SC asso-
ciated with gaze direction [97] so the integrative capacity may extend
to therapies reliant on gaze fixation such as Brainspotting [76] and the
Comprehensive Resource Model [34]. The connectivity of the ZI with
frontal eye fields and collicular areas for saccadic eye movements may
also make it of relevance to Eye Movement Desensitization and Re-
processing [98] which, in its original form, relied on the induction of
eye movements for the reprocessing of trauma memories. Selective
optogenetic activation of the ZI can lead to immediate binge eating [99]
which is of interest when binge eating is sometimes used as an affect
regulator in post-traumatic disorders.

The neomammalian brain

The concept of the triune brain with a paleomammalian limbic
system inserted between a reptilian basal ganglia responsible for spe-
cies-typical behavioural routines and a neomammalian cortex which
can question the structure and function of the cosmos was developed by
MacLean in the 1950s [57]. The model is often used in trauma therapy
to explain the disparity between what can be held “in the body” and
what can be readily articulated in words and descriptive concepts. The
brainstem is frequently presented as a component of the reptilian brain
even though that was not part of MacLean’s original proposal. In fact,
MacLean [100] includes brainstem and neocerebellar structures con-
nected to the neocortex as part of the neomammalian brain capable of
problem solving and learning.

Brain imaging studies of emotion demonstrate the importance of a
specific area of medial prefrontal cortex incorporating parts of
Brodmann’s areas 9 and 32 which is co-activated with the hypotha-
lamus and PAG [101]. However, anatomical work demonstrates that
BA25 also has significant projections to PAG and hypothalamus and to
brainstem autonomic regulatory nuclei [102]. It is interesting to note
that BA 32, like BA9, is an isocortical area [103] while Brodmann area
25 is a periarchicortical area (a transition between allocortex and
proisocortex). Even if the human PAG does not have major structural
differences when compared with other primate brains the connectivity
with neocortical areas 9 and 32 [104] would place it in the neo-
mammalian brain as defined by MacLean [51,90]. Projections from BA
25 in the limbic cingulate cortex would provide the PAG with addi-
tional modulators – but also with potential conflicts between the ra-
tional and sensible (from BA 32) and the emotionally-charged (from BA
25), life dilemmas not confined to psychotherapy sessions.

A similar case could be argued for the SC and their connections with
neocortical eye fields and would better accord with the view of
Panksepp [6] that the SC is where “we begin to get a glimmer of the
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first evolutionary appearance of a sophisticated representation of self”
(10; page 77). The brainstem origins of the highly evolved self of the
human brain can still be regarded as neomammalian in triune brain
terms because of the neocortical connections. Bringing central execu-
tive monitoring [80], and other prefrontal functioning, to limbic system
and brainstem responses residual from relational and other adversity is
bypassing the reptilian brain for reasons of efficiency while remaining
fully neomammalian in scope.

Deep Brain Reorienting: clinical applications of the innate connection,
alarm, and defensive systems model in orienting-tension-affect-seeking
(OTAS) sequences for trauma memories and maladaptive relational
responses

This paper has outlined the theoretical basis for a psychotherapeutic
approach termed Deep Brain Reorienting (DBR). It is not possible to
give here a full description of the treatment process and there is as yet
no clinical evidence to support its use. Therefore, what follows is a brief
outline intended to demonstrate how the theory has been applied in
clinical situations rather than being a “how to” guide. Underlying
principles are similar to those of some other body-based apporoaches.
For example, Kurtz [105] stresses the importance of mindfulness of the
body in accessing core states; the organic nature of human emotional
healing; the healing interaction of therapist and client; the tracking of
the flow of the body’s responses during processing; and the attention to
evoked, spontaneous experience as a guide to underlying conflict. The
difference with DBR is that the aim is to use a present-day trigger to
evoke a specific sequence, hypothesised to be based in the brainstem
structures outlined above, and to bring focused, mindful attention to it.
Also, in DBR, it is very important to identify the orienting tension,
which is often fleeting and transitory unless specifically sought, to use
as an anchor in the present day to avoid overwhelm and dissociation.
Attention to the likely physiological sequencing in the brainstem of the
components of self-other connection, alarm, and defensive responses
allows transformation of responses that have been established many
years previously, perhaps even before there were words available to
describe them. The early ontogenetic maturation of the brainstem
confers the ability for complex orienting and affective responding – and
for the learning of interactional templates – long before there is an
advanced cortical capacity for emotion regulation or, indeed, before
there are words for concept construction and analysis. The templates
are accessed clinically, even decades later, through subtle body re-
sponses to specific cues in interactions – or through states of body ac-
tivation triggered by mnemonic cues. Mindfully attending to the tem-
plate sequences allows spontaneous re-orienting to aspects that have
become dysfunctional and clears patterns of response that no longer
serve, having been learned in an early attachment that had specific
affective characteristics or in a traumatic situation.

We define OTAS sequences on the basis of the neuroanatomy and
neurophysiology outlined above. First there is orienting (O); this can be
to an external stimulus such as the presence of a significant other
person, or it can be to an internal cascade relating to the contents of
consciousness. For the latter the OTAS sequence can be initiated by
inviting the client or patient to attend to the internal image of the
person to whom there is a conflicted attachment. Avoiding the tendency
to get into the narrative around the person or to get into “upper level”
thinking about the situation allows the deeper sequences to be accessed.
This can be achieved by using a remembered instance of a facial ex-
pression, a gesture or posture, or a way of expressing verbally, that
immediately captures the attention. The resulting tension (T) in the face
and neck is carefully tracked, in ultra-slow-motion, as the orienting
tension provides not only the next part of the sequence but also pro-
vides grounding sufficient to avoid affective overwhelm and/or dis-
sociation. Particular attention is paid to the neck muscles as these are
found to express tension, often fleetingly, in accordance with the an-
imal work of Corneil [106]. There then emerges the tension conferred

by the incipient approach (for connection) or defensive response; bra-
cing in certain muscle groups. This deep attention to tension states
provides information on the pre-affective components of the trauma
memory, the parts that are otherwise readily swamped by the affect,
especially when it is highly distressing. Respiratory changes may also
be observed before the emotional change occurs and these are pre-
sumed to be secondary to PAG activation of relevant brainstem nuclei
[107]. When the O and T parts of the sequence are clarified then the
affect (A) provoked by the person (or by the trauma memory) and as-
sociated with that specific orienting-tension pattern is identified. Here
it will usually become clear if there are parallel sequences holding
conflicting tendencies, for example, approach and defend urges occur-
ring simultaneously and with different affective colouring, perhaps
care/nurturing and fear. Reaching movements in attachment interac-
tions have many cortical and subcortical substrates but the fundamental
activation of these, especially when they are not tightly controlled
through conscious awareness, is in the deep layers of the SC [108,109].
Shock and horror expressions, as are seen with some trauma memories,
also occur before and after the affect comes into awareness and can be
identified before emergence of the valenced SEEKING (S) state. Finally,
the affectively-charged cognition, assumed to be dependent on cortical
processing, emerges; this may form the start of a separate sequence in
the brainstem or may contribute to the processing of the entire OTAS
information file.

Only this brief outline is supplied here as a full account of the in-
tricacies and complexities of individual human responses is beyond the
scope of this article. Deep Brain Reorienting does not require alter-
nating bilateral stimulation (ABS) such as that used in EMDR [98] but
sometimes the processing is deepened by the use of tactile, auditory, or
photic ABS. Experimental evidence in support of ABS working at the
collicular level has recently emerged [110] and supports its use in DBR.
Careful processing of OTAS sequences allows attention to pre-affective
and affective shock and promotes a thorough resolution of hitherto
unresolved adverse experiences stored in the nervous system. The
change in the self’s perspective on the self has a different quality when
the the processing of past traumatic events and relational conflicts is
carried out from a “collicular” (i.e. circuits hypothesised to be based in
the “where am I in relation to the world around me?”) perspective. This
spontaneously emerging new perspective is what instantiates the deep
brain reorienting arising from the processing. The clinical separation of
components of sequences established early in life in response to at-
tachment stimuli, and a similar decatenation of unresolved trauma re-
sponse sequences, promotes flexibility in responding and allows healing
of deep emotional woumds.

Deep Brain Reorienting: the clinical sequences identified in trig-
gered trauma and attachment memories (with putative key brain re-
gions sequentially involved in parentheses).

• Orienting: to what is activating (Superior Colliculi (SC) - superficial
layers).

• Tension: in face and neck area in response to that orienting (SC –
intermediate/deep layers).

• Shock: pre-affective – innate alarm system (SC – amygdala – locus
coeruleus (LC)).

• Respiration: sudden change in breathing (Periaqueductal Gray
(PAG)).

• Tension: pre-defensive (SC – deep layers; PAG).

• Affect: visceral, respiratory and emotional components (PAG/hy-
pothalamus).

• Shock: affective; when the response is sudden and overwhelming
(PAG/hypothalamus).

• Dissociation: high or low arousal dissociative response to over-
whelming affect (PAG/hypothalamus).

• Abandonment/isolation pain (VLPAG/DRN).

• Seeking: drive and motivational changes – and their valence (ML-
DA).
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• Cognition: thoughts relevant to the activation (Cortex).

• Perspective: the way in which the self sees its self (Subcortical-
cortical midline systems of the self, including a deep SC-PAG-tha-
lamus-cortex axis).

Hypotheses are designed to be tested and those that have a bearing
on clinical practice are most in need of careful evaluation.
Notwithstanding the difficulties in researching new, non-cognitive,
non-behavioural approaches [1,2], it is hoped that the treatment ap-
proach outlined here will be studied in terms of clinical outcomes and
in terms of changes identifiable through neuroimaging. The clinical
evaluation of a treatment approach which does not rely on meaning-
making, although that may occur spontaneously, and which is based on
mindful tracking of sequences of evoked responses thought to be held in
circuits through the brainstem, is important conceptually and in terms
of effective health care provisions.
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