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A R T I C L E I N F O A B S T R A C T

Articlehistory: We set out hypotheses which are based in the technique of Brainspotting (Grand, 2013) [1] but have
Received 8 November 2014 wider applicability wi th in the range of psychotherapies for post-traumatic and other disorders. We have
Accepted 21 January 2015 previously (Corrigan and Grand, 2013) [2] suggested mechanisms by wh ich a Brainspot may be estab-

l i s h e d d u r i n g t r a u m a t i c e x p e r i e n c e a n d l a t e r i d e n t i f i e d in t h e r a p y . H e r e w e seek t o f o r m u l a t e m e c h a -

n i s m s f o r t h e h e a l i n g p r o c e s s i n g w h i c h o c c u r s d u r i n g m i n d f u l a t t e n t i o n t o the B r a i n s p o t ; a n d w e

g e n e r a t e h y p o t h e s e s a b o u t w h a t is h a p p e n i n g d u r i n g t h e t i m e t a k e n f o r t he o r g a n i c h e a l i n g p r o c e s s t o

f l o w to c o m p l e t i o n d u r i n g the t h e r a p y sess ion a n d b e y o n d i t .

Full orientation to the aversive memory of a traumatic experience fails to occur when a high level o f

physiological arousal that is threatening to become overwhelming promotes a neurochemical de-escala-

tion o f the activation: there is then no resolution. In Brainspotting, and other trauma psychotherapies,
healing can occur when full orientation to the memory is made possibie by the superior col l icul i-pulvinar,

superior colliculi-mediodorsal nucleus, and superior col l icut i- intralaminar nuclei pathways being bound
together electrophysiologically for coherent thalamocortical processing. The brain?s response to the

memory is ?reset? so that the emotional response experienced in the body, and conveyed through the
paleospinothalamic tract to the midbrain and thalamus and on to the basal ganglia and cortex, is no

longer disturbing. Completion of the orientation ?reset? ensures that the memory is reconsolidated wi th-
out distress and recollection of the event subsequently is no longer dysphorically activating at a physio-

logical level.

© 2015 Elsevier Ltd. All rights reserved.

I n t r o d u c t i o n Secondly w e propose tha t t h i s imp l i ca tes the t h a l a m i c i n t r a l a m i n a r

nuc le i as i m p o r t a n t way s ta t i ons in t h e hea l i ng process: t h e p ro jec -

I n th is paper w e argue t h a t a t r a u m a t i c exper ience i s n o t f u l l y t ions to t h e s t r i a t um being s i g n i f i c a n t i n the reso lu t i on o f m o t o r

in tegra ted, a n d can g ive r ise t o c l in i ca l features, w h e n some aspect impu lses and in e m o t i o n a l valence. T h i r d l y w e cons ide r t h e poss i -

o f t h e exper ience has n o t been ava i l ab le for f u l l o r i en ta t i on _ b i l i t y t h a t t r u n c a t e d adapt ive o r i e n t a t i o n blocks i n f o r m a t i o n p ro -

t o w a r d s it. Reconnect ion w i t h t h e e lemen ts h i dden f r o m conscious cessing and preven ts hea l i ng f r o m adverse exper iences. W e

awareness requ i res a focus on the visceral sensat ions evoked by de f ine t h e t r u n c a t i o n o f adap t i ve o r i en ta t i on in te rms o f neuro -

f r agmen ts o f the m e m o r y . W e suggest tha t the visceral sensat ions chemica l responses t o e x t r e m e e m o t i o n a l states: the associated

and t h e associated fee l ings evoked w h e n t h e t r a u m a t i c exper ience memor i es are suscept ib ie t o reconso l i da t i on w i t h no change i n

is b r o u g h t to m i n d are conveyed to h i g h e r centres by the older , t h e i r a f fec t i ve loading. Fou r th l y w e cons ide r tha t t h e capac i t y f o r

r a t h e r t han t h e newer , s p i n o t h a l a m i c t racts . T h e pa leosp ino tha- mu l t i - l eve l process ing in the advanced h u m a n b r a i n means t h a t

l am ic t r a c t is e x t e n s i v e l y in te rconnec ted w i t h t h e bra ins tem. o r i e n t a t i o n can be t runca ted at d i f f e ren t levels. W e consider h o w

Bra inspo t t i ng [1 ] and o t h e r ef fect ive t r a u m a psycho therap ies

M a y overcome the obs t ruc t i ons and suggest tha t o r i en ta t i on a n d
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UK. . : .

E-mail addresses: frank.corngan@nhs.net (FM, Corrigan), dgrand1952@aol.com t h e processingw h i c h is accessible t o awareness m a y ber e l a t i v e l y

(D. Grand), rapivraju956@googlemail.com (R. Raju). sma l l as much of it m a y occur b e l o w t h e conscious leve l . Th is

ht tp : / /dx .do i .org /10.1016/ j .mehy.2015.01.028
0306-9877 /© 2 0 1 5 Elsevier Ltd. Al l r ights reserved.

101



102

F.M. Corrigan et a l ./ Medical Hypotheses 84 (2015) 384 -394

d i f f e ren t i a t es t h e i m m e d i a t e l y subconsc ious, pos tu la ted to be mes-

encephal ic , f r o m t h e unconsc ious , in w h i c h comp lex i n f o r m a t i o n

p r o c e s s i n g occurs w i t h o u t awareness o f it. I t is proposed tha t the

p u l v i n a r med ia tes m u c h o f t h e process ing w h i l e t h e re levant

i n f o r m a t i o n f i le i s held o p e n t h r o u g h gaze f i xa t ion b i n d i n g in the

i n t r a l a m i n a r nuc le i . The i n t e g r a t i v e approach t h a t i nvo l ves al l

l eve l s f r o m t h e sp ina l co rd t o the neocor tex prov ides t h e po ten t i a l

for f u l l r e s o l u t i o n and hea l i ng w i t h t h e prev ious ly t r a u m a t i c

m e m o r i e s b e i n g reconso l i da ted w i t h o u t associated dist ress.

Stages o f a d a p t i v e o r i e n t a t i o n : B e c o m i n g a w a r e o f t h e n a t u r e o f
a t h r e a t

?The O r i e n t i n g Ref lex as a c o m p l e x func t i ona l system inc ludes

t h e in tegra t i ve act iv i t ies o f d i f f e ren t b ra in areas, I ts d i s t i ngu i sh i ng

charac te r i s t i c is t h a t it arises in response to nove l t y . . . ? [3]. Pav lov

a p p a r e n t l y cons ide red tha t the O r i e n t i n g Reflex deve loped t o

inqu is i t i veness in humans, p r e d i c t i n g a l i n k b e t w e e n or ien t i ng t o

n o v e l t y a n d a c t i v a t i o n o f t h e SEEKING sys tem w h i c h had not then

been d e f i n e d b y Panksepp [4] . T h e ea r l y w o r k on the O r i e n t i n g

Reflex d r e w a t t e n t i o n to t h e m u l t i p l e levels in the bra in tha t w e r e

engaged by it. W h e n t h e m a n y levels have t o cope w i t h c o m p l e x

i n f o r m a t i o n w i t h a h i g h e m o t i o n a l charge w e argue t h a t i t is pos-
sible for t h e r e to be a m i s m a t c h w h i c h blocks t h e s m o o t h resolu-

t i on o f t h e o r i en ta t i on to the n e w i n f o r m a t i o n abou t the

e n v i r o n m e n t . Speci f ica l ly i n re la t i on t o t rauma , Lev ine [5 ]

desc r ibed a n u m b e r o f aspects o f o r i e n t i n g behav iou rs w h i c h have

been staged by Ogden et al. [6 ] . T h e stages m a y occur s i m u l t a -

neously, r a t h e r t han sequent ia l l y , and inc lude : arousa l ; arrest;

a le r t ; m u s c u l a r change; scann ing; loca t ing ; i den t i f y ing ; eva luat -

ing; t ak i ng ac t ion ; and, f ina l l y , reorganisat ion. O r i e n t i n g can refer

p u r e l y t o o c u l o m o t o r b e h a v i o u r d e t e r m i n e d at t h e co l l i cu la r level;

o r t o head a n d eye o r i e n t i n g d i r ec ted f r o m a cort ical level; o r t o

d i r ec t i on o f a t t e n t i o n w h i c h m a y be e i t he r based in t h e m i d b r a i n

o r i n t h e cor tex . W e seek t o c l a r i f y by d i f f e ren t i a t i ng the stages

accord ing t o l i k e l y n e u r a l subs t ra tes and argue tha t o r i en ta t i on

o f t h e s e l f t o w a r d s e m o t i o n a l l y - v a l e n c e d i n f o r m a t i o n recru i ts

these o r i en t i ng , o c u l o m o t o r , and a t ten t iona l systems. Fu r the rmore

the m u l t i p l e levels a n d sys tems o f t h e bra in i n v o l v e d confer t h e

capac i t y f o r t r u n c a t i o n o f a c o m p l e t e response.

Rev is ing t h e o r d e r o f t h e adap t i ve o r i en ta t i on response on t h e

basis o f t h e ana tom ica l p a t h w a y s hypo thes i zed to be essent ial sug -

gests an a d d i t i o n a l a c t i v a t i o n before t h e ar res t and arousal stages.

The i n i t i a l responses are mesencephal ic , t h e l a t e r responses are

cor t ica l . T h e i m p o r t a n c e o f i n t e r m e d i a t e response levels in l i m b i c

and t h a l a m i c s t ruc tu res is less e labora ted .

1 ) A c t i v a t i o n / s t i m u l u s s e l e c t i o n occurs w h e n the re t inoco l l i c -

u l a r neurons respond t o a po ten t i a l l y sa l ient s t i m u l u s in

t h e e n v i r o n m e n t w h i c h i m p i n g e s on the r e t i n o t o p i c map

in t h e supe r f i c i a l l aye r o f the super io r col l icu lus. A visual

e v e n t is se lec ted f r o m the m a n y ava i lab le as po ten t i a l l y

i m p o r t a n t and the co l l i cu la r response occurs w i t h i n a

100 ms, I t m a y be f o l l o w e d by a cover t sh i f t o f a t t e n t i o n

based i n v i s u o m o t o r n e u r o n s in t h e i n te rmed ia te layer o f

the super io r co l l i cu lus {7}. T h e superf ic ia l l aye r o f the SC

is in close c o m m u n i c a t i o n w i t h t h e i n t e r m e d i a t e a n d deep

c o l l i c u l a r layers w h e r e visual i n f o r m a t i o n is i n t eg ra ted

w i t h signals f r o m somatosensory , aud i t o r y a n d o l f ac to r y

systems.
2 ) T h e fovea t ing saccade occurs as t h e a t t e n t i o n s h i f t becomes

o v e r t - even though th is m a y be ou ts i de consc ious a w a r e -

ness. T h e in i t i a t i on o f a gaze s h i f t is preceded by a pause

in i n h i b i t o r y a c t i v i t y on t h e subs tan t ia nigra pars c o m p a c t a

w i t h i n 100 m s o f t h e s t i m u l u s p resen ta t i on [8] .

3 ) M u s c u l a r a d j u s t m e n t s f o r f a c i l i t a t i n g o r i e n t i n g are made

by the co l l i cu l i p ro jec t i ng d o w n w a r d s to t h e bra ins tem

and sp ina l cord and t o t h e cerebe l lum. These can occur w i t h -

o u t conscious i n t e n t o r v o l u n t a r y act ion t o max im i se the

recep t i v i t y o f t h e sense organs t o t h e ta rge t object . There

are also o r i e n t i n g m o v e m e n t s der i ved f r o m t h e pro jec t ions

o f t h e super io r co l l i cu l i t o t h e parafasc icu lar nucleus [9].

I n v o l u n t a r y o r i e n t i n g m a y be f o l l o w e d by v o l u n t a r y scan-

n ing movemen ts . The cor t i ca l c o o r d i n a t i o n o f the o r i e n t i n g

m o v e m e n t s o f eyes and head is th rough the o u t p u t s o f t h e

p o s t e r i o r c ingu la te co r tex t o t h e c ingu la te m o t o r area.

A n o t h e r leve l o f c o n t r o l is t h r o u g h t h e f ron ta l eye fields

and p r e m o t o r co r tex w h i c h are in f luenced by the parafasc i -

cu la r nuc leus [10] . A l l levels o f ac t i v i t y c o m b i n e to impose a

se lec t ion task on t h e super io r co l l i cu l i so t h a t t h e approp r i -

ate act ion is taken [11] .

4 ) M u s c u l a r a d j u s t m e n t s f o r o r i e n t a t i o n a n d defence .

Looped c i r cu i t s l i n k i n g m i d b r a i n areas, i n c l u d i n g t h e SC

and the PAG, w i t h the basal gangl ia w e r e desc r ibed by

McHaf f i e et al. [12] : these can be act ive a t a subcor t i ca l level

w i t h o u t cort ical d i rect ion. The ascending p ro jec t i ons f r o m

the SC o r PAG ta rge t par ts o f t h e t h a l a m u s w h i c h pro jec t

to the basal ganglia. These in t u r n pro jec t back to t h e SC o r

PAG for sequences o f o r ien t i ng and de fence response m o v e -

ments to o c c u r w i t h a l i fe -sav ing rap id i t y i n c i rcumstances
w h e r e cor t i ca l e v a l u a t i o n cou ld be too s low. T h e p ro jec t i ons

f rom the SC to the PAG are cr i t i ca l f o r t h e r a p i d d e p l o y m e n t

o f defence responses - ac t ive o r pass ive [13] - i f t h e s t i m u -

lus is i n s t a n t l y pe rce ived t o be dangerous. The m a i n t h a -

l am ic regions invo lved are the cauda l i n t r a l a m i n a r nuc le i ,

t h e cen t romed ian -pa ra fasc i cu l a r complex , w h i c h pro jec ts

t o c a u d a t e - p u t a m e n , nuc leus accumbens , a n d the s u b s t a n -

t ia n ig ra pars re t i cu la ta . The p a t h w a y f rom t h e ven t ro la te ra l
PAG to the cerebe l la r v e r m i s ac t i va ted d u r i n g f reeze

responses d u r i n g bo th c o n d i t i o n e d and u n c o n d i t i o n e d fear

has been recen t l y descr ibed [14].

5 ) T h e m a m m a l i a n d e v e l o p m e n t o f t h e v e n t r a l vagal c o m p l e x

in tegrates i n f o r m a t i o n f r o m cran ia l nerves to fac i l i ta te t u r n -

ing of t h e head t o w a r d s a nove l s t i m u l u s w i t h t h e a p p r o p r i -

ate f ac i a l e x p r e s s i o n a n d v o c a l i z a t i o n [ 1 5 ] . The vaga l b rake

on arousal based in the nuc leus a m b i g u u s is i m m e d i a t e l y

removed i f act ive defence is requ i red [15]. Never the less

t h e tec tosp ina l a d j u s t m e n t o f head a n d neck pos i t i on is t h e

p r i m a r y in f luence w h e n t h e s t i m u l u s carr ies a s ign i f i can t

and immed ia te threat . The sp ino tec ta l p a t h w a y prov ides

t h e i n f o r m a t i o n f rom the sp ina l cord w h i c h a l lows regula-

t i on o f the ref lex m o v e m e n t s o f the head a n d eyes in

response t o b o d y s t i m u l i [16] .

6) A c t i v i t y a r r e s t m a y occur i f t h e s t i m u l u s represen ts a po ten -

t i a l l y l i f e - th rea ten ing danger i f o n w a r d progress is ma in -

tained. V o l u n t a r y m o v e m e n t s a re s l o w e d o r c o m p l e t e l y

st i l led, and th is is poss ib ly med ia ted by tec to - t ha l amo-sub -

t ha l am ic c i rcu i t s , The s u b t h a l a m i c nuc leus prov ides a ?hold

y o u r horses? s igna l to a l l o w t i m e for se lec t ion o f the o p t i m a l

response [17]. A l t h o u g h i t is o f ten assumed t h a t a c t i v i t y

a r res t fac i l i ta tes increased sensory process ing it m a y be

instead to i n t e r r u p t ongo ing b e h a v i o u r w h i c h is dangerous.

I t is be t te r t o stop to evaluate an o p h i d i a n shape than to step

o na l i ve snake.

The GABAerg ic t a i l o f t h e v e n t r a l t e g m e n t a l area receives

somatosenso ry i n f o r m a t i o n f r o m the i n t e r m e d i a t e layers o f

t h e SC [18]. Th is area is also descr ibed as the ros t romed ia l

t e g m e n t a l nuc leus (RMTg) and has an i n h i b i t o r y e f fec t on

t h e dopam ine rg i c neurons o f the vent ra l t e g m e n t a l area

and substant ia n ig ra pars c o m p a c t a [19] . The RMTg responds
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espec ia l l y t o avers ive s t i m u l i by r e d u c i n g t h e capac i t y for

r e w a r d i n g fee l ings a n d t h e ab i l i t y to in i t ia te m o v e m e n t .

There a re p ro jec t i ons t o t h e RMTg f r o m t h e PAG, the locus

coeru leus (LC) a n d t h e parabrach ia l nucleus a n d f rom m e s -

encepha l i c a n d p o n t i n e r e t i c u l a r fo rma t i ons [18]. The RMTg

m a y the re fo re c o n t r i b u t e t o t h e arrest i n d u c e d by o r i e n t i n g

to avers ive s t i m u l i bo th d i r e c t l y in response to i n f o r m a t i o n

f r o m t h e SC and ind i r ec t l y t o sudden changes in arousal

m e d i a t e d by o t h e r m i d b r a i n s t ruc tu res .

7 ) A d r o p i n h e a r t r a t e is s t i m u l a t e d by t h e reciprocal p ro jec -

t i o n f r o m t h e s u p e r i o r c o l l i c u l i to t h e c u n e i f o r m nuc leus in

t h e m i d b r a i n r e t i c u l a r f o r m a t i o n . The bradycard ia occu r r i ng

d u r i n g o r i e n t i n g i n rept i les and m a m m a l s is con t ro l l ed by

t h e dorsa l m o t o r nuc leus o f t h e vagus [15 ] b u t th is m u s t

occur a f te r t h e reg is t ra t i on o f a s t i m u l u s as novel by the re t i -

noco l l i cu l a r pa th . Kor te e t al. [20 ] s h o w e d t h a t the cune i -

f o r m nuc leus is i n s t r u m e n t a l in increas ing b l o o d pressure

and r e d u c i n g h e a r t ra te d u r i n g or ien t ing . This is achieved

t h r o u g h t h e p ro jec t i ons o f t h e c u n e i f o r m nucleus to t h e pa r -

abrach ia l nuc leus a n d t h e ros t roven t ro la te ra l m e d u l l a

(RVLM), for t h e pressor response, and t o t h e nucleus o f t h e

s o l i t a r y t r a c t and t h e dorsa l m o t o r nuc leus of the vagus for

t h e p a r a s y m p a t h e t i c fal l in h e a r t rate. The cune i form, sol i -

t a r y tract , amb iguus , parabrach ia l , t e g m e n t a l nuc le i a l l p ro -

j e c t to t h e i n t r a l a m i n a r t h a l a m i c nuclei, as does the locus

coeru leus [10] .

8 ) A r o u s a l is genera ted f r o m t h e b r a i n s t e m and conveyed t o

t h e cor tex t h r o u g h ascend ing t rac ts to the tha lamocor t i ca l

m a n t l e and f r o m descend ing pa thways to t h e re t i cu la r fo r -

m a t i o n a n d o t h e r b r a i n s t e m structures. Scaer [21 ] e m p h a -

sized the ro le o f t h e locus coeru leus (LC) i n o r ien t i ng t o a

t h r e a t e n i n g s t i m u l u s and t h e p a t h w a y f r o m t h e LC t o t h e

a m y g d a l a in e s t a b l i s h i n g a m e m o r y o f t h e e m o t i o n a l l y -

charged exper ience. T h e LC becomes act ive <100 ms a f te r

s t i m u l u s onset. As t h e r e are n o d i rec t p ro jec t ions f r o m t h e

SC t o t h e LC i t is possib le t h a t e i t he r a defence response,

t h r o u g h t h e PAG, o r an increased dr ive , t h rough d o p a m i n e

o r acety l c h o l i n e systems, is needed before arousal occurs.

In f luences o f the SC on the LC are med ia ted by t h e PAG

and by t h e p e d u n c u l o p o n t i n e and la te rodorsa l tegmenta l

nuc le i . The locus coeru leus then increases arousal t h rough

noradrenerg ic i n n e r v a t i o n o f the cor tex ; i t i nh ib i t s GABAer-

g i c s l e e p - p r o m o t i n g ac t i v i t y and act iva tes cho l ine rg ic wake -

fulness ac t i v i t y in t h e basal forebra in ; i t i n h i b i t s GABAergic

neurons o f t h e v e n t r o l a t e r a l p reop t i c area o f the hypo tha la -

m u s t o m a i n t a i n wake fu lness ; i t has an exc i ta to ry e f fec t on

t h e se ro ton ine rg i c dorsal raphe nuc leus to p r o m o t e wake fu l -

ness; it ac t iva tes t h e a m y g d a l a and h i p p o c a m p u s for emo-

t i ona l m e m o r y f o r m a t i o n a n d re t r ieva l ; i t i nh ib i t s

p a r a s y m p a t h e t i c nuc le i and act iva tes sympa the t i c nuc le i ;

and i t p ro jec ts t o some o f t h e sensory and m o t o r nuclei o f

cer ta in c ran ia l nerves (22]. T h e LC pro jec ts t o sensory neu-

rons in the sp ina l cord, perhaps to i n h i b i t t h e processing o f

sensory i n f o r m a t i o n i f t h e s i t u a t i o n requ i res t h a t ra ther t han

c o n t i n u i n g increased openness to p o t e n t i a l l y sa l ient sensory

s t imu l i . The LC a lso projects to sp ina l co rd m o t o r neurons for

increas ing musc le tone a n d t o t h e s y m p a t h e t i c nuc le i for

speci f ic o rgan ac t i va t ion [22] . Both arousal a n d a u t o n o m i c

ne rvous system changes are b e i n g in i t i a t ed b y LC act iva t ion .

B ra ins tem noradrenerg ic , c h o l i n e r g i c a n d sero ton inerg ic

sys tems all p r o j e c t to the i n t r a l a m i n a r t ha l am ic nuc le i

[10] . Cho l i ne rg i c m e s o p o n t i n e pro jec t ions to the an te roven -

t ra l t ha l am ic nucleus ac t i va te c ingu la te areas (23). T h e

ascend ing r e t i c u l a r a c t i v a t i n g sys tem can be de f ined as a

non- lemn isca l p ro jec t i on f r o m t h e r e t i c u l a r f o r m a t i o n o f
the b r a i n s t e m and f r o m severa l b r a i n s t e m n u c l e i t o t h e

intralaminar nuclei. The brainstem nuclei contributing to
this pathway include the locus coeruleus, the dorsal and
median raphe, the pedunculopontine and the parabrachial
[24]. Much of this paper is therefore about non-lemniscal
activation of thalamocortical projections.
Othe r pa thways f o r a s u d d e n increase in a r o u s a l inc lude the

pro jec t ions f r o m t h e SC t h rough the vent ra l med ia l t ha l am ic

nuc leus t o t h e neocor tex ; o r f r o m t h e SC to t h e g igan toce l l u -

l a r r e t i c u l a r nuc leus (25). The nucleus g igan toce l lu la r i s has

exc i t a t o r y responses t o a l l sensory moda l i t i es and c o n t r i b -

utes t o m o t o r and emot iona l react ions th rough pro jec t ions

t o a l l levels o f t h e sp ina l co rd and midb ra in , pons, basal fo re -

b ra in and media l tha lamus . Some o f these neurons even

b i fu rca te so t h a t t h e y can in f l uence h i g h e r and l o w e r s t r uc -

tu res toge ther [26] .

9 ) I d e n t i f y i n g a n d e v a l u a t i n g . The p ro jec t i on f r o m t h e SC t o

t h e p u l v i n a r conveys i n f o r m a t i o n t o t h e a m y g d a l a w h i c h

can fu r the r act ivate the LC i f the s igna l m a t c h e s s tored e m o -

t i ona l m e m o r y o f threat. T h e r e is a lso e v a l u a t i o n in p r e f r o n -

tal co r t i ca l areas [27] . Both the baso la tera l and cent ra l nuc le i

o f t h e a m y g d a l a pro jec t to t h e PAG for d e p l o y m e n t o f

defence responses and associated a u t o n o m i c changes w h e n

the s i tua t ion requi res them. H a l g r e n [28 ] d i f f e ren t i a ted s i m -

p le o r i e n t i n g f rom an O r i e n t i n g Complex w h i c h i n v o l v e d the

amygda la in a response to s t i m u l i w h i c h had cogn i t i ve sig-

ni f icance. T h e amygda la response was be tween 100 and

200 m s and t h e i m p a c t o n awareness w a s p r o b a b l y b e t w e e n

200 and 4 0 0 ms, T h e i n t e r a c t i o n w i t h t h e h i p p o c a m p u s p ro -

vides contextua l i n f o r m a t i o n v e r y rap id l y .

10 ) A l e r t n e s s ( w i t h h e i g h t e n e d senses) m a y re f l ec t increased

a t ten t ion [29] o r be par t o f t h e s e n s o r i m o t o r i n teg ra t i on in

the i n te rmed ia te and deep layers o f the SC w i t h i n f o r m a t i o n

being co l lec ted f r o m al l sensory moda l i t i es and t h e i r co r t i ca l

processors. The co l l i cu la r p ro jec t i on t o t h e parafasc icu lar

nuc leus increases readiness f o r o r i e n t i n g o r de fens i ve

act ion.

11 ) A le r t ness . Parietal ac t i v i t y can be picked up w i t h i n 100 m s

o f an unexpected visual e v e n t [29] . V i sua l s t reams, for vo l -

u n t a r y cont ro l o f eye m o v e m e n t s and f o r re -o r i en ta t i on t o

s t i m u l i o f e m e r g i n g sal ience [30] , over lap in the pos te r io r

c ingulate cortex and in the super io r t e m p o r a l sulcus. Self-

re levant v isual i n f o r m a t i o n is conveyed to t h e v e n t r a l PCC

f rom the par ieta l , t empora l , occ ip i t a l and o rb i t o f ron ta l co r t i -

ces [23]. Groenewegen & Berendse [31 ] p roposed tha t t h e

m i d l i n e - i n t r a l a m i n a r c o m p l e x o f t h e tha l amus m i g h t b r i n g
a state o f readiness to the en t i r e basa l -gang l ia~ tha lamocor -

tical system. This w o u l d be especia l ly t r u e for a f fec t i ve l y -

loaded v iscera l i n f o r m a t i o n in t h e sp ino tha lam ic t rac ts te r -

m i n a t i n g in t h e i n t r a l a m i n a r nuc le i .

12) The dorsal v i sua l p a t h w a y t h r o u g h t h e in t r apa r i e ta l su lcus

to t h e an te r i o r insu la a lso c o m m u n i c a t e s a b o d y fee l i ng :

th is happens be tween 1 5 0 a n d 2 0 0 m s after the s t i m u l u s

[32] . Insu lar ac t i va t ion in response t o ascend ing sp ino tha -

l am ic i npu t s d u r i n g t r a u m a t i c exper ience is l i k e l y t o precede

this.

13) E v a l u a t i o n o f t h e s t i m u l u s occurs t h r o u g h compar i son o f it

w i t h memor i es s tored in t h e re t rosp len ia l co r tex and

th rough va lence s tored in t h e subgenua l an te r i o r c ingulate

co r tex [23].

14) I n fo rma t i on in vent ra l PCC is shared w i t h do rsa l PCC and RSC

f o r m u l t i s e n s o r y a w a r e n e s s o f t h e h e a d a n d b o d y pos i -

t i o n s in re la t i on to t h e v i sua l s t i m u l u s [23] .

15) The dorsal PCC drives the caudal cingulate motor area to
make c o m p l e x h e a d a n d b o d y m o v e m e n t s t h r o u g h pro jec-

t ions to the sp ina l cord and s u p p l e m e n t a r y m o t o r areas [23].

(Th is m a y be w h y t h e eye pos i t i on for t h e Bra inspo t is f i r s t
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i d e n t i f i e d w i t h t h e head st i l l as t h e SC are engaged b u t can

then be gazed a t w i t h t h e head t u r n e d t o w a r d s i t w h e n

t h e c ingu la te levels are enl is ted. )

16 ) I n t e n t i o n a l b e h a v i o u r s are d e r i v e d f r o m t h e rostra l c ingu -

l a t e m o t o r area [23] . Th is stage corresponds w i t h tha t

desc r ibed by M e n o n and U d d i n [32 ] i n w h i c h the anter io r

c ingu la te co r tex l i nks w i t h m i d c i n g u l a t e and other m o t o r

areas to fac i l i t a te v o l u n t a r y act ions. H o w e v e r at t imes o f

d a n g e r t h e ef ference cascade f rom w h i c h a behav ioura l

response is se lec ted f r o m the mass o f i n f o r m a t i o n f l o w i n g

d o w n w a r d s f r o m t h e cor tex is d e p e n d e n t o n se lec t ion in

t h e SC [11] . There is also recent ev idence tha t the m i d b r a i n

p e d u n c u l o p o n t i n e t e g m e n t a l nucleus is invo lved in learn ing

assoc iat ions b e t w e e n act ions and p red i c ted ou tcomes [33}.

? (B) ra ins tem systems have a sophis t ica ted capaci ty t o ana-

lyse i n c o m i n g sensory data, unde rs tand tha t i npu t in te rms

o f w h a t i s a l r e a d y k n o w n and, i f appropr ia te , make an i m m e -

d ia te dec is ion t o act? [34].

17) T h e b ra ins tem, the c ingu la te m o t o r areas, t h e v i sce romo to r

p r e f r o n t a l areas and the cor t i ca l p ro jec t ions to the PAG act

t o p rov ide a u n i f i e d d e f e n c e response w i t h integrated a u t o -

nomic , behav iou ra l and e m o t i o n a l components .

18) T h e latera l par t o f t h e i n t e r m e d i a t e grey layer o f t h e super ior

co l l i cu lus is essent ia l f o r e f f i c ien t h u n t i n g o f insects in the

rat. Lesions o f t h e la tera l SC leave ra ts unab le to qu i ck l y o r i -

e n t to p rey and t h e i r p reda to ry behav iou rs become c l u m s y

and i n e f f i c i e n t [25] . T h e r e are pro jec t ions f r o m th is area o f
SC t o the PAG, perhaps con t r i bu t i ng an af fect ive qual i ty to

t h e h u n t ; a n d t o t h e subs tan t ia n ig ra pars compacta, p rov id -

i n g access t o t h e c o m p l e x m o t o r p rog rammes o f t h e subcor -

t ica l loops t h r o u g h t h e basal gangl ia. The compac ta

p ro jec t i on p r e s u m a b l y concerns t i m i n g signals for sal ience

d e t e c t i o n and s i m i l a r m a t t e r s re la ted to basal gangl ia lea rn -

ing mechan isms . The in f l uence on the SC t hen ensures an

e f f i c i en t i n t e r a c t i o n b e t w e e n o r i e n t i n g to t h e prey, espe-

c ia l l y i f i t is m o v i n g , a n d the s te reo typed m o v e m e n t

sequences, A c o n t i n u i n g ep isode o f ac t i v i t y w i l l requ i re

i n t e r a c t i o n b e t w e e n c ingu la te co r tex and b r a i n s t e m areas,

such as t h e SC a n d t h e p e d u n c u l o p o n t i n e tegmenta l nucleus,

f o r c o m p l e x b e h a v i o u r a l s e q u e n c e s o f r e s p o n s e to sudden

changes in t h e e n v i r o n m e n t .

19 ) R e o r g a n i s a t i o n o f the system to restore t h e approp r ia te

level o f a u t o n o m i c f u n c t i o n i n g , arousal and ac t iva t ion . I t is

hypo thes i zed tha t t r u n c a t i o n o f t h e ful l adapt ive o r i en ta t i on

sequence leads t o energet ic , a u t o n o m i c and s e n s o r i m o t o r

res idues w h i c h present c l i n i ca l l y as anxiety , hyperv ig i lance ,

tension, depression, and a negat ive va lence on t h e sel f w h i c h

m a y c o n t r i b u t e to dys func t i ona l , re l ie f -seek ing behav iours .

W h e t h e r th is is in par t because o f a lack o f h a r m o n y a m o n g

the m u l t i p l e levels f o r o r i en ta t i on in t h e b r a i n rema ins t o be

de te rmined .

T r u n c a t e d a d a p t i v e o r i e n t a t i o n a n d t h e res idues w h i c h d r i v e

t h e c l i n i c a l seque lae

M o d e r n w a r f a r e emp loys high ve loc i t y w e a p o n s w h i c h can lead

t o death and i n j u r y before a so ld ie r is even a w a r e o f t h e presence o f

a threat . He m a y see h is co l league col lapse w i t h a fatal w o u n d

before he has had t i m e t o reg is te r the presence o f a sniper. S i m i -

l a r l y in road accidents, especia l ly w h e n t h e vehic le is h i t f r o m

beh ind , there is n o t i m e t o reg is te r w h a t is a b o u t to happen . T h e

o r i en ta t i on t o th rea t response is bypassed and t h e aversive e v e n t

is conc luded. O r i e n t a t i o n t o the rea l i sa t i on o f w h a t has happened

m a y take m u c h longer . Hype rv i g i l ance is one consequence o f ?an

ampl i f ied , c o m p u l s i v e ve rs ion o f t h e o r i e n t i n g response? (5, p.

156] tha t channe ls some o f t h e p o s t t r a u m a t i c arousal energy i n t o

a cons tan t search f o r th reat . To r t i co l l i s and pers is t ing neck pain

a f te r wh ip l ash in ju r ies m a y be s o m a t i c residues o f o r i e n t i n g m o v e -

m e n t s w h i c h have fa i l ed to comp le te [21] .

In a d d i t i o n to bypassed or ien t i ng responses w e suggest tha t

t r a u m a can lead to o r i e n t a t i o n being obst ruc ted o r i ncomp le te

t h r o u g h o t h e r pa thways . For example , i n t r au te r i ne o r neona ta l

t rauma can leave an energet ic residue w h i c h in la ter l i f e carr ies a

Brainspot, despi te t h e r e b e i n g no externa l th rea t t o o r i en t towards .

Sudden news o f the dea th o f a l oved o n e m a y car ry no ex te rna l

p o i n t o f v isual a t t en t i on , b u t the in te rocep t i ve ac t i va t ion has an

associated Brainspot. In these instances the emot iona l d is t ress

has acqu i red a speci f ic ?place? w h e r e i t can be closely sc ru t in i sed

- o r avoided. The visceral sensat ions a c c o m p a n y i n g t h e a u t o n o m i c

arousal are t r a n s m i t t e d t o the cor tex v ia the s p i n o t h a l a m i c t rac ts

and also passed to the nuc leus o f t h e so l i ta ry t ract (NTS), the pa r -

abrachia l nucleus, t h e PAG, and t h e h y p o t h a l a m u s for m o d i f i c a t i o n

o f a u t o n o m i c ac t i v i t y t h r o u g h h o m o e o s t a t i c c i rcu i ts i n the b r a i n -

s tem. Sensory i n f o r m a t i o n f r o m all m o d a l i t i e s is i n tegra ted in t h e

i n te rmed ia te and deep layers o f the SC a n d w e hypo thes i ze t h a t

t h e Bra inspo t is acqu i red a t th is leve l , even i f i t subsequen t l y

accessed t h r o u g h the in t rapar ie ta l su lcus [2] . O f t h e SC Damas io

wr i t es : ?There is no o t h e r place in the bra in w h e r e i n f o r m a t i o n

avai lable f r o m vis ion , hear ing, and m u l t i p l e aspects o f b o d y states

is so l i t e ra l l y superposed, o f fe r ing a prospec t o f e f f i c i en t i n t eg ra -

t ion? [35, p. 84 ] . O f re levance to B r a i n s p o t t i n g he con t inues : ?In

a l l l ike l ihood, t h e in tegra ted, i n - r e g i s t e r maps o f t h e s u p e r i o r co l -

l i cu lus generate images as w e l l - n o w h e r e near as r i ch as t h o s e

made in t h e cerebra l cor tex , b u t images nonetheless. Some o f t h e

beg inn ings o f m i n d are p r o b a b l y to be f o u n d here, and t h e b e g i n -

n ings of s e l f m i g h t be found here too? [35, p. 85].

Unopposed ac t i va t ion o f t h e s y m p a t h e t i c ne rvous sys tem

w o u l d lead t o death t h r o u g h hyper tens ive crisis o r a r r h y t h m i a so

t h e vent ra l vaga l c o m p l e x m u s t i n te r vene to p r e v e n t arousal b e i n g

fatal. Th is a l lows su rv i va l i n the face o f o v e r w h e l m i n g a c t i v a t i o n

b u t t h e residual a u t o n o m i c state is unba lanced : t h e h i g h - r e w i n g

engine is on ly j u s t be ing h e l d by t h e intense pressure on the brake.

This imba lance - as occurs m o s t obv ious l y in states o f t o n i c i m m o -

b i l i t y - is read i l y t r i gge red in less e x t r e m e b u t never the less d i s -

t ressing fo rms for years o r decades a f te rwards . Endogenous

cannab ino ids prov ide a chemica l b rake on t h e g l u t a m a t e r g i c ac t i -

va t i on sp i l l ing ove r in excess d u r i n g t h e exper ience o f t e r r o r [36 ]

and t h e y m a y c o n t r i b u t e to p e r i t r a u m a t i c d issoc ia t ion.

Or ien ta t i on can be bypassed, incomp le te , obs t ruc ted o r t r u n -

cated w i t h res idua l a u t o n o m i c and ene rge t i c burdens w h i c h are

exper ienced as cl in ical s y m p t o m s . These al l acquire a Bra inspo t

t h r o u g h t h e body ' s a c t i v a t i o n o f b r a i n s t e m structures. T h e basic

af fects s t i m u l a t e d by t r a u m a t i c exper ience - separa t ion distress

(PANIC/Grief) , RAGE, FEAR, SEEKING safety - all have b o t h PAG

and hypo tha lam ic componen t s [37]. I f t h e emo t i ons are not f u l l y

reso lved a f te r the t r a u m a has passed t h e i r associated energy and

a u t o n o m i c changes are s tored in a dys func t iona l f o r m . ?Not

resolved? here means tha t t h e emo t i ons a re repea ted l y s t i m u l a t e d

in a w a y w h i c h does n o t p r o m o t e reduc t i on in in tens i t y ove r t ime.

The m e m o r y is repeated ly reconso l i da ted w i t h o u t change in t h e

a f fec t i ve load ing o f it. ?Dys func t iona l storage? impl ies a ready ac t i -

va t i on o f body responses w h i c h m a y n o t be a p p r o p r i a t e to t h e par-

t i c u l a r c o n t e m p o r a r y s i t ua t i on . T h e t r a u m a m e m o r i e s in t rude

t h r o u g h body changes in ways w h i c h make, for example , easy

i n t e r a c t i o n w i t h o thers imposs ib le . I t m a y p rove to be c l in i ca l l y

usefu l t o separate o u t those t runca ted responses occu r r i ng d u r i n g

o r i en ta t i on to a speci f ic s e g m e n t o f a t r a u m a f r o m those occu r r i ng

w h e n the defence responses have been in i t ia ted. The g r i e f response

t o t h e unbearab le news o f a death , w h i c h is j u s t t o o much t o take

in, has a mesod iencepha l i c g e n e r a t i o n w i t h a u t o n o m i c a n d ener-

get ic impacts . Defence responses are n o t i m m e d i a t e l y r e q u i r e d

b u t m a y be i m p l e m e n t e d i n an e f f o r t t o reduce t h e p a i n - g e t t i n g
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angry w i t h t h e beare r o f t h e news o r w a n t i n g t o r u n f rom t h e s i t -

ua t ion . T h i s d i ssoc ia t i on f r o m t h e t r u t h m a y be in par t n e u r o c h e m -

ical - t h e i n d u c t i o n o f endocannab ino ids o r endogenous op io ids

p r o v i d i n g ana lges ia ? b u t i ts s t r uc tu ra l roo ts a re in the organisa-

t i on o f t h e o r i e n t i n g bra in . B r a i n s p o t t i n g targets the t r u n c a t i o n at

t h e neura l leve l a t w h i c h i t has occur red .

Aspec ts o f t h e o r i e n t i n g response w h i c h m a y be frozen o r t r u n -

c a t e d b y neurochemica l s m e d i a t i n g s t ress- induced analgesia and /

o r p e r i t r a u m a t i c d issoc ia t ion inc lude :

1) A c t i v a t i o n / s t i m u l u s s e l e c t i o n . The sens i t i v i t y o f t h e tec tum

to spec i f i c s t i m u l i m a y be m o d i f i e d by t o p - d o w n in f luences

as has been s h o w n for t ranscran ia l magne t i c s t i m u l a t i o n o f

t h e f r o n t a l eye f ie lds [38] .

2 ) T h e f o v e a t i n g saccade occurs as the a t t e n t i o n s h i f t

becomes o v e r t and a gaze sh i f t i s i n i t i a t ed by a pause in

i n h i b i t o r y ac t i v i t y on the subs tan t ia n ig ra pars compacta .

There i s here t h e p o t e n t i a l for a Bra inspo t to be

estab l ished.

3 ) M u s c u l a r a d j u s t m e n t s f o r f a c i l i t a t i n g o r i e n t i n g m a y be

f rozen and even a mic ro f reeze c o u l d estab l ish an af fec-

t i ve l y - cha rged Bra inspo t i f t h e r e is PAG invo lvemen t .

4 ) M u s c u l a r a d j u s t m e n t s f o r o r i e n t a t i o n a n d d e f e n c e . These

are t h e s t u f f o f s e n s o r i m o t o r p s y c h o t h e r a p y and are recogni -

sed as po ten t i a l d e t e r m i n a n t s o f t h e somat i c residues o f

t r a u m a t i c exper ience . T h e r e is n o d o u b t t h a t a freeze can

o c c u r at t h i s s tage and c l i n i c a l exper ience is o f an associated

Bra inspot . I t is pos tu l a t ed t h a t the analgesic and dissoc ia t ive

ef fects o f endogenous op io ids and endogenous cannab ino ids

c o n t r i b u t e to t h e t r u n c a t i o n o f a m o t o r sequence w h i c h is

t hen s tored in p rocedura l m e m o r y ci rcui ts .

5 ) T h e f a c i a l e x p r e s s i o n a n d v o c a l i z a t i o n m a y be t r iggered by

evocat ion o f t h e o r i g i na l t r a u m a and the associated voca l iza-

t i on m a y be an i m p o r t a n t c o m p o n e n t o f processing, for

example , ?leave me alone?, o r s i m p l y ?no?.

6 ) A c t i v i t y a r r e s t . The PAG is l i ke l y to be t h e key bra in st ruc-

tu re , as has been s h o w n in a n i m a l mode ls o f ton ic i m m o b i l -

i ty [39] , and i t possesses bo th cannab ino ids and op io ids f o r

s t ress - induced analges ia .

7 ) A r o u s a l generated f r o m t h e b r a i n s t e m in noradrenerg ic ,

se ro ton ine rg i c and c h o l i n e r g i c centres is conveyed th rough

t h a l a m o s t r i a t a l a n d t h a l a m o c o r t i c a l t rac ts t o the u p p e r

s t ruc tu res in the bra in . This leads to t h e e s t a b l i s h m e n t o f

e m o t i o n a l m e m o r i e s w h i c h m a y be procedura l ra ther t han

ep isod ic and m a y be a t t h e core o f w h a t is unprocessed a f te r

t r auma . T h e locus coeru leus can be res t ra ined by endoge-

nous cannab ino ids w h i c h c o n t r i b u t e to p ro tec t ion against

ove r -ac t i va t i on [40] .

8 ) I d e n t i f y i n g a n d e v a l u a t i n g . The a m y g d a l a and pre f ron ta l

co r tex assist in d e t e r m i n i n g t h e na tu re o f the t h r e a t -

w h e t h e r i m m e d i a t e o r comp le ted , p r o x i m a l o r d is tan t . I t is

pos tu la ted tha t an i n c o m p l e t e reso lu t i on o f th is stage o f o r i -

en t i ng w o u l d lead to a state o f p ro longed hyperv ig i lance . In

the rat c a n n a b i n o i d receptors are p r e s e n t in t h e a m y g d a l a

and in the c ingu la te co r tex [41] .

9 ) A l e r t n e s s ( w i t h h e i g h t e n e d senses) m a y be i n c o m p l e t e l y
resolved a n d lead t o a state o f enhanced awareness -a f ro -

zen v ig i lance r a t h e r t han a n a r r o w a t t e n t i o n a l f ie ld freeze. O f
t h e ava i lab le routes to co r tex f r o m the SC w e w o u l d f a v o u r

t h e ILN and t h e i r ro le in s y n c h r o n i z i n g eye m o v e m e n t w i t h

a t t e n t i o n a l demands w h e n o r i e n t i n g t o a t h rea t m a y need t o

be rap id and a t t e n t i o n to t h e e n v i r o n m e n t susta ined.

10 ) A le r t ness , This stage can be obs t ruc ted in a w a y w h i c h leads

t o a p ro longed a t t e n t i o n a l f i e l d n a r r o w i n g , poss ib l y a f u n c -

t i o n o f t h e ILN's i n v o l v e m e n t in visual awareness [42] .

11 ) T h e b o d y f e e l i n g is ac t i va ted t h r o u g h d i f f e ren t rou tes b u t

t h e p r i m a r y read -ou t o f t h e body state is in the an te r i o r

insu la r co r tex [43] . I t is u n l i k e l y t h a t any neurochemica l
t r u n c a t i o n occurs in the AIC. A more f u n d a m e n t a l consc ious-

ness o f the body s ta te m a y be ar i s ing f r o m t h e p u l v i n a r [11] ,

the ILN, o r the med iodorsa l nuc leus [44] and m a y be sub jec t

to p e r i t r a u m a t i c d i s rup t i on a t t h e tha l am ic level.

12) E v a l u a t i o n o f t h e s t i m u l u s p r o v i d e d by t h e t r a u m a m e m -

o r y m a y be m i s - i n f o r m e d and appear present r a t h e r t han

past, for example . In PTSD t h e func t i ona l connec t i v i t y o f

the tha l amus w i t h the an te r i o r c ingu la te co r tex (BA32) and

v e n t r o m e d i a l p re f ron ta l co r tex (BA11) is reduced [45] . Th is

c o m p o n e n t o f i n f o r m a t i o n processing, w h e n m a l f u n c t i o n i n g

i n PTSD, resu l t s in c o n t i n u i n g phys io log ica l a c t i v a t i o n w h e n

t h e cogn i t i ve appraisal is, due to c i rcumstances o r in te rna l

conf l ic ts , unable to achieve reso lu t ion .

13 ) The c ingu la te m o t o r areas and the v i s c e r o m o t o r p r e f r o n t a l

areas and t h e cort ical p ro j ec t i ons to t h e PAG act t o p r o v i d e

a u n i f i e d de fence response w i t h in tegra ted a u t o n o m i c ,

behav ioura l and e m o t i o n a l componen ts . T h e r e is here a m p l e

scope for d is -aggregat ion o f t h e e lements o f t h e response in

t h e m e m o r y o f an even t .

14 ) A c o n t i n u i n g episode o f ac t i v i t y w i l l requ i re i n t e r a c t i o n

be tween c ingu la te and b r a i n s t e m areas f o r c o m p l e x b e h a v -

f o u r a l sequences o f response to s u d d e n changes in t h e

env i ronmen t . Again there is a m p l e scope for d is -aggrega t ion .

15 ) R e o r g a n i s a t i o n o f the sys tem t o res to re t h e a p p r o p r i a t e

level o f a u t o n o m i c func t ion ing , a rousa l and ac t i va t i on . T r u n -

cat ion o f t h e fu l l adap t i ve o r i en ta t i on sequence leads t o

energet ic, a u t o n o m i c and s e n s o r i m o t o r residues w h i c h p r e s -

e n t c l i n i ca l l y as anxiety , hyperv ig i lance , tens ion , depress ion ,

and a negat ive valence o n the sel f . T h e oppo r tun i t i es for

t r u n c a t i o n in the m u l t i - l e v e l c o m p l e x o r i e n t i n g w h i c h

engages sensat ion, defence, a t t en t i on , arousal, m e m o r y , fee l -

ing and cogn i t i on a re many.

B r a i n s p o t t i n g as a t h e r a p y f o r e x p e r i e n c e s w h i c h have n o t b e e n
a s s i m i l a t e d

Bra inspo t t i ng (BSP) is a d e v e l o p m e n t in p s y c h o t h e r a p y w h i c h

has been or ig ina ted and desc r ibed by Grand [1] . I t is a nove l w a y

t o access t h e brain 's in t r ins ic capac i t y t o heal d is tu rbances of m e n -

tal and e m o t i o n a l f unc t i on ing a n d the re fo re deserves in tense sc i -

en t i f i c sc ru t iny . Such inves t i ga t i on w i l l be able to shed l i g h t n o t

o n l y on t h e pa thways in to hea l i ng b u t i l l u m i n a t e some o f t h e

organ ic aspects o f the d is t ress - reso lu t ion process i t se l f - pe rhaps

t h r o u g h t h e k ind o f neu rophenomeno log i ca l enqu i ry app l i ed t o

pre ic ta l s ta tes i n ep i lepsy [46] . Th is is o f f undamen ta l i m p o r t a n c e

t o t h e essent ial na tu re o f any e f fec t i ve p s y c h o t h e r a p y w h i c h a ims

f o r hea l i ng ra ther t han s y m p t o m - r e d u c t i o n .

Distress w h i c h swamps t h e ind i v i dua l ' s e m o t i o n regu la t ion

capaci t ies also d i s r u p t s t h e s m o o t h f u n c t i o n i n g o f the brain?s in fo r -

m a t i o n processing streams. W h i l e these have evo lved to confer on

t h e h u m a n bra in an as ton i sh ing capac i t y for i n f o r m a t i o n analysis

and response genera t ion t h e i r very c o m p l e x i t y can resu l t in d i f fer -

e n t strands r e m a i n i n g separate. This d isaggregat ion sends error

messages in to consc iousness t h r o u g h u n w e l c o m e thoughts ,

images, affects, moods, and b o d y sensat ions.

Exper iences w h i c h have n o t been ass imi la ted are tagged by a

body feel ing w h i c h feels d i s rup t i ve o r dis t ressing. These are

accompan ied by a B r a i n s p o t - a s p o t in t h e visual f ie ld a t w h i c h

t h e r e is resonance w i t h t h e body ac t iva t ion . For t h e i den t i f i ca t i on

o f t h e Bra inspo t by t h e Outs ide W i n d o w method , t h e c l i en t v i sua l l y

t racks t h e po in te r he ld by t h e the rap is t as i t is m i c r o - s l o w l y moved

across t h e c l ien t ' s f i e l d o f v i s ion h o r i z o n t a l l y at eye level. Th is
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e v i n c e s t h e re f lex ive response based on eye pos i t i on in an act ivated
c l i en t and th is is observed by t h e therap is t . For the Ins ide W i n d o w

m e t h o d t h e c l i en t t r a c k i n g t h e p o i n t e r iden t i f ies t h e eye pos i t i on a t

w h i c h t h e a c t i v a t i o n is m a x i m a l by sub jec t i ve l y exper ienc ing the

increase i n b o d y a c t i v a t i o n at a speci f ic eye pos i t ion . The Brainspot

can also be iden t i f i ed by the the rap is t no t i c i ng the eye posi t ion

se lec ted by t h e pa t ien t ' s gaze w h e n ta l k i ng a b o u t d is t ress ing mate-

r ia l (Gazespot t ing) : for t h i s the the rap is t w i l l t y p i c a l l y c h e c k w i t h

t h e c l i en t w h e t h e r it is i ndeed a spot associated w i t h act ivat ion.

For a l l o f these m e t h o d s t h e iden t i f i ca t i on o f the Bra inspo t is fo l -

l o w e d by f i x a t i o n o f t h e gaze in t h a t pos i t i on so tha t process ing

w i l l f o l l o w . The Outs ide W i n d o w me thod prov ides t h e m o s t ref lex-

i ve a n d least consc ious ly chosen Bra inspo t and is t he re fo re the

m o s t l i ke l y to i n v o l v e b r a i n s t e m st ruc tu res .

T h e t h e r a p e u t i c f r a m e i s s t r uc tu red t h r o u g h a t t e n t i o n t o the

b o d y fee l ings e m e r g i n g d u r i n g recal l o f t h e d i s t u r b i n g experiences.

The the rap i s t ' s a t t u n e d a t t e n t i o n t o t h e c l i en t / pa t i en t focused on

t h e B r a i n s p o t f u r t h e r deepens, i t is postu la ted, t h e ac t i v i t y in the

m i d l i n e p r e f r o n t a l and i n s u l a r cor t i ca l areas. The e m o t i o n a l aspects

o f t h i s i n v o l v e t h e pro jec t ions f r o m the ven t romed ia l p re f ron ta l

c o r t e x to t h e m i d b r a i n per iaqueduc ta l gray (PAG). The d e e p

s o m a t i c a t t u n e m e n t in t h e therapeu t i c in te rac t ion is c r i t i ca l to

t h e success o f B r a i n s p o t t i n g and is considered to be par t o f t h e

t r e a t m e n t f rame estab l ished before process ing f l ows .

M u l t i p l e leve ls o f o r i e n t i n g response

W h i l e t h e basic o r i e n t i n g response is an o c u l o m o t o r response t o

a p a r t i c u l a r s t i m u l u s t h e r e are m o r e elaborate responses w h i c h
rec ru i t t h e i n t r a l a m i n a r nuc le i o f the tha l amus and t h e basal gan-

g l ia and cerebe l lum. T r u n c a t i o n o f o r i e n t i n g is pos tu l a t ed to estab-

l ish subcor t i ca l c i r cu i t s th rough t h e basal gangl ia and i n t r a l a m i n a r

nuc le i w h i c h become r e a d i l y - f o l l o w e d pathways. These m a y be

d y s f u n c t i o n a l and m a l a d a p t i v e ra ther t han a lways s m o o t h l y he lp -

f u l responses to s t i m u l i . V i sua l s t i m u l i act ivate t h e superf ic ia l l aye r

o f t h e s u p e r i o r c o l l i c u l i b u t t h e r e is t h e n t h e capac i t y for an i n teg ra -

t i on w i t h aud i to ry , tact i le, o l f ac to r y a n d v iscera l sensations in the

d e e p e r layers o f the s u p e r i o r co l l i cu l i . These deeper layers pro jec t

t o t h e m i d l i n e and i n t r a l a m i n a r and m e d i o d o r s a l t ha l am ic nuc le i .

A t t e n t i o n t o t h e level o f a c t i v a t i o n in t h e body d u r i n g the set-

t i ng o f the t h e r a p e u t i c f r a m e involves t h e in te rocep t i ve loops

t h r o u g h t h e an te r i o r insu la r cortex. Body sensat ions are t r a n s m i t -

ted to the c o r t e x v ia s p i n o t h a l a m i c t rac ts w h i c h o r ig ina te in the

sp ina l co rd and in the nuc leus o f t h e so l i ta ry t ract [43], Somat ic

pain is c o m m u n i c a t e d t h r o u g h a p o s t e r i o r par t o f t h e vent ra l med -

ial nucleus ( V M p o ) o r t h r o u g h t h e v e n t r a l p o s t e r i o r med ia l and lat -

e ra l t h a l a m i c nuc le i , VPL and VPM [47] . Howeve r , there are also

mass ive s u b t h a l a m i c p ro jec t i ons f r o m t h e sp ina l co rd back t o the

m i d b r a i n , espec ia l l y t o t h e pe r i aqueduc ta l g ray (PAG), for t rans -

m iss ion o f v iscera l n o x i o u s i n f o r m a t i o n [48] . Th is re tu rns i n f o r m a -

t i on t o t h e super io r co l l i cu l i so tha t t h e r e is scope for l oop ing

t h r o u g h the b o d y a n d the m i d b r a i n - espec ia l l y w h e r e t h e PAG is

genera t ing e m o t i o n a l responses. W e consider here t h e sub tha lam ic

and ind i r ec t s p i n o t h a l a m i c f lows o f i n f o r m a t i o n t h r o u g h o t h e r

b r a i n s t e m st ruc tu res .

I t is possib le tha t t h e b o d y fee l ings encoun te red d u r i n g t h e

t h e r a p e u t i c d iscuss ion o f t h e t r a u m a t i c exper ience are in ?as- i f -

body- loops? [49] ; t h a t they a re h e l d in cor t i ca l b o d y maps r a t h e r

t han t rac ing t h e i r o r i g i na l p a t h w a y s f r o m the body to the cor tex .

I f t h i s is t h e case t h e substrates f o r heal ing i n B r a i n s p o t t i n g m a y

be in t h e in t r apa r i e ta l su lcus and i ts m e m o r y connec t ions w i t h

t h e p o s t e r i o r c i n g u l a t e cor tex . H o w e v e r t h e in te rac t ion w i t h gaze

d i rec t i on necessar i l y i nvo l ves t h e m i d b r a i n i f n o t s t ruc tu res b e l o w

it. There are a lso m o v e m e n t impu lses , changes in m u s c u l a r t e n -

sion, visceral sensat ions and associated behaviours, such as r e t c h -

ing o r changes in b rea th pat terns, w h i c h argue against a pure l y

cort ical processing. W h e n t h e p ro jec t i ons f r o m the super io r co l l i -

cu l i to t h e p u l v i n a r have paral le l p ro jec t ions f r o m the co l l i cu l i t o

the i n t r a l a m i n a r nuclei, B ra inspo t t i ng a l l o w s the approp r ia te i n f o r -

ma t i on f i l e to be opened - and t o be k e p t open w h i l e process ing

occurs,

?The u n c o n s c i o u s ? , t h e s u b c o r t i c a l , a n d t h e j o u r n e y o f h e a l i n g

Psychodynamic approaches t o the psycho the rapy o f t r a u m a t i c

exper ience have focused on t h e ma te r i a l p resen ted f r o m the

?unconscious? and used th is in var ious ways to p r o m o t e heal ing.

These approaches have been la rge ly d isp laced by t o p - d o w n regula-

to ry cont ro l techn iques such as cogn i t i ve res t ruc tu r i ng . H o w e v e r

as the la t te r are a lso n o t 100% ef fec t i ve in a l l comp lex t r a u m a dis-

orders [50 ] t h e r e is st i l l a need f o r psycho therap ies w h i c h focus on

d i s tu rb ing cl in ical features tha t a re n o t read i l y d o w n - r e g u l a t e d by

force o f w i l l o r the n e w perspec t i ve prov ided b y a c l eve r ra t i ona l -

isat ion. This pa r t i cu l a r l y appl ies to se l f - de f i n i ng exper iences w h i c h

occur red at t imes o f bra in m a t u r a t i o n such as d u r i n g p reve rba l

in fancy.

I n psychoanalys is there was i n i t i a l l y a focus on abreac t i ve

catharsis, ?b r i ng ing d i rec t l y i n t o focus t h e m o m e n t at w h i c h t h e

s y m p t o m was fo rmed , a n d . . . p e r s i s t e n t l y e n d e a v o u r i n g t o rep ro -

duce the menta l processes i n v o l v e d in tha t s i tua t ion , i n o rde r t o

d i rec t t h e i r d ischarge along t h e pa th o f consc ious act iv i ty .? ( [ 5 1 ] ;

Freud trans la ted by Strachey 1914) . Then free assoc ia t ion , i n t e r p r e -

ta t ion, and feedback w e r e used t o ove rcome res is tance and t o h e l p

the p a t i e n t rediscover ? w h a t he fa i l ed to r e m e m b e r ? [51]. Subse-

quen t l y in te rp re ta t ions o f t ransference p h e n o m e n a w e r e st i l l

based in the assumpt ion t h a t recogn i t i on o f a p rec ip i t a t i ng e v e n t

was i m p o r t a n t for c l in i ca l recovery . De te r i o ra t i on d u r i n g t r ea t -

m e n t cou ld occur w h e n t h e ? u n t a m e d ins t inc ts? w e r e released

by t h e emergence o f repressed memor i es w i t h o u t cons t ra in t ; an

ear ly descr ip t ion o f a f fec t i ve o v e r w h e l m in response t o resur fac ing

o f a m e m o r y w h i c h had p rec i p i t a t ed d issoc ia t ion a t t h e t i m e o f t h e

or ig ina l event.

In B r a i n s p o t t i n g t h e react ion t o t h e s p o t is m a d e w i t h no con -

scious o r w i l f u l i n ten t , as is best e x e m p l i f i e d by t h e ?Outside W i n -

dow? me thod in w h i c h t h e re f lex ive response d u r i n g t h e scan o f

the visual f i e l d ind ica tes w h e r e process ing w i l l best occur.

?The u n c o n s c i o u s ? , t h e ( jus t ) s u b c o n s c i o u s , a n d t h e h e a l i n g

p r o c e s s

Accord ing to M e r k e r [11 ] t h e f i r s t person perspect ive in teg ra l t o

consc iousness has i ts o r i g i n i n the need f o r act ion c o n t r o l as t h e

sensory exper ience o f t h e perce ived w o r l d is a h i g h l y t r a n s f o r m e d

cor t i ca l const ruc t . T h e f i rs t ac t i on tendency , t o o r i en t t o w a r d s o r

a w a y f r o m t h e s t imu lus , occurs in t h e m idb ra in . Or ien ta t i on

t o w a r d s a place o f safety w h i l e s i m u l t a n e o u s l y o r ien t i ng cove r t l y

t o a p u r s u i n g t h r e a t m a y be a specia l case o f dual o r i e n t a t i o n re l -

e v a n t to t r a u m a o r the unreso lved m e m o r y o f it. Every cor t i ca l area

has descend ing pro jec t ions f r o m laye r V p y r a m i d a l cel ls to subcor -

t ica l targets such as t h e basal gangl ia, t h e d iencepha lon , t h e b ra in -

s tem and t h e spinal cord. The m i d b r a i n , and speci f ica l ly t h e

super io r co l l icu lus (SC), acts as t h e h u b w h i c h funnels t h e mass ive

i n f o r m a t i o n load descend ing f r o m t h e cor tex i n t o an ef fector o u t -

pu t . Th is in t u r n in f luences cor t i ca l f u n c t i o n v ia back p ro jec t i on

t h r o u g h t h e tha lamus , for e x a m p l e in t h e pu l v i na r , to the cor tex .

The co l l i cu lus w h i c h fo rms t h e p i v o t in se l f -awareness a t t h e cen -

t re o f an ind i v i dua l ' s mu l t i senso ry , p h e n o m e n a l w o r l d is i t se l f o u t -

s ide fu l l consciousness [11] . This w o u l d i m p l y t h a t t h e tec ta l

ac t i v i t y cou ld be a t t imes o n t h e verges o f consc iousness ? j u s t sub -

consc ious - and c o n t r i b u t e t o t h e fee l ing o f s o m e t h i n g happen ing
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in t h e h i n t e r l a n d s o f awareness tha t accompan ies successful pro-

cessing in psycho the rap ies such as Bra inspo t t ing .

M e r k e r [11 ] quo tes f r o m a 1962 lec ture by D e n n y - B r o w n in

w h i c h he w r o t e : ?Consciousness is a t e r m tha t i m p l i e s a subject ive

e l e m e n t w h i c h t h e phys io log i s t t r ies to avoid. The mesencephal ic

t e c t u m is, howeve r , essent ia l f o r the react ions w e call general

awareness , for w h i c h it has an in i t i a t i ve funct ion , j u s t as i ts vent ra l

c o m p o n e n t , t h e mesencepha l i c r e t i c u l a r substance, is v i t a l t o orga-

n i s a t i o n o f m o v e m e n t . Fur ther , t h o u g h there is reason t o bel ieve

t h a t t h e react ions concerned are at t h e p r i m i t i v e ins t inc tua l level,

o u r e x p e r i m e n t s ind i ca te t h a t they a re the essent ial subst ra te f o r

a l l t h e m o r e h i g h l y deve loped behav ioura l reac t i ons . . . The per i -

c a n a l i c u l a r g rey m a t t e r o f t h e m i d b r a i n has long been regarded

as t h e essent ia l area f o r b ra in f u n c t i o n i n f ishes b u t i ts ro le has

been t h o u g h t t o have been t rans fe r red t o t h e hemispheres in a l l

h i g h e r v e r t e b r a t e s . . . In t h e p r i m a t e nervous sys tem th is is s t i l l

t h e v i t a l c e n t r e o f t h e bra in . I ts m o r e d i f fe ren t ia ted per iphera l lay-

ers, t h e r e t i c u l u m and tec tum, a re m o r e essent ial t han t h e i m m e -

d ia te l y pe r i -aqueduc ta l co re . . . t h i s sma l l area deserves

cons ide ra t i on as t h e m o s t v i ta l for u n i t a r y f u n c t i o n i n g o f the

organ ism. I t is the phys io log ica l ?ego?... [52].?

M e r k e r [11 ] favours t h e p u l v i n a r as the base f o r the bra in 's con-

sciousness space in w h i c h feel ings and sensat ions are exper ienced.

This p a r t o f h i g h e r - o r d e r t h a l a m u s is connected w i t h bo th t h e do r -

sal a n d v isua l cor t ical v i sua l st reams. It is l inked w i t h areas in tegra l

t o m e m o r y process ing such as t h e p o s t e r i o r c ingulate and parah ip -

p o c a m p a l cor t ices. I t is l i n k e d w i t h f r o n t a l and par ie ta l eye f ie lds

and w i t h body awareness areas o f insu la r and o rb i t o f ron ta l co r t i -

ces. H o w e v e r in t h e absence o f osc i l l a to ry b i n d i n g w i t h t h e in t ra -

l a m i n a r n u c l e i and t h e i r p ro jec t ions t o co r tex the sensory and

m o t o r ac t iv i t ies o f t h e p u l v i n a r do n o t i m p i n g e on the ind iv idua l ' s

awareness [53] . T h e p u l v i n a r requi res t h e i n t r a l a m i n a r nuclei for
sus ta ined a t t e n t i o n a l e f f o r t w h i c h an i n d i v i d u a l can perce ive and

respond to.
This means t h a t i n f o r m a t i o n process ing engaging t h e p u l v i n a r

in any sus ta ined fash ion w i l l have a para l le l p ro jec t i on t h r o u g h

t h e i n t r a l a m i n a r nuc le i t o t h e basal gangl ia and cortex. Ho ld ing

an a t t e n t i o n a l gaze on a s p o t requi res especia l ly the cent ra l la tera l

a n d parafasc icu lar n u c l e i o f t h e ILN [54] . W e argue t h a t the in tense

b o d y feel ings exper ienced at t h e t i m e o f t r auma t i c exper ience

engage t h e i n t r a l a m i n a r nuc le i m o r e v iscera l l y t han the pu l v i na r .

The capac i t y for subcor t i ca l loops t h r o u g h these nuclei to be es tab-

l i shed by p r o c e d u r a l l ea rn i ng was descr ibed by A lexander e t al.

[55 ] and by M c H a f f i e et al. [12] . Purpura a n d Schi f f [42] propose
t h a t t h e ILN and t h e p u l v i n a r m a y act toge ther in cer ta in tasks in

w h i c h susta ined a t t e n t i o n in w o r k i n g m e m o r y is requ i red. T h e y

in f l uence laye r V p y r a m i d a l cel ls o f the co r tex w h i c h then have

t h e i r o u t p u t back t o the SC a n d the ILN. As processing takes t i m e

in p s y c h o t h e r a p y sessions i t m a y be t h a t t h e osc i l l a to ry ac t i v i t y

i n t h e t h a l a m o c o r t i c a l p ro j ec t i ons t o a w i d e var ie ty o f cort ical

areas is g r a d u a l l y s y n c h r o n i z i n g d u r i n g t h i s t ime .

In s u m m a r y : T h e f i r s t - pe r son perspec t i ve on the w o r l d is l a r -

ge ly unconsc ious ? consc iousness comes in u p s t r e a m o f the co l l i -

cu l i poss ib l y in t h e t h a l a m i c p u l v i n a r [11 ] a l though v isua l

awareness m a y have i ts base in t h e i n t r a l a m i n a r nuc le i [42}. Th is

places t h e m i d b r a i n and i ts ope ra t i ons in the psycho the rapy

unconsc ious and Bra inspo t t i ng d i r e c t l y accesses this. H o w e v e r

?all t h e gaze- re la ted areas in co r tex and basal gang l i a t h a t rece ive

t h e c o l l i c u l a r s igna l v ia t h e e x t e n d e d i n t r a l a m i n a r c o m p l e x and

h i g h e r - o r d e r t ha l amus are b o u n d t o re f l ec t t h e p l a y o f the co l l i cu -

la r a t t e n t i o n / o r i e n t i n g po in ters in t h e i r operat ion.? [11}.

I t is poss ib le tha t in w h a t e v e r w a y t h e B r a i n s p o t i s f o r m e d by

t r a u m a t i c exper ience t h e t h e r a p y session f r a m e opens pa ra l l e l

pa thways in SC-ILN and SC-pulv inar . I f t h e hea l i ng i s der i ved f r o m

ac t i v i t y at t h o s e levels m u c h o f t h e process ing i n v o l v e d feels as i f i t

is j u s t on t h e edge o f awareness ? o r j u s t ou t s i de i t . The body fee l -

ings p u l l i n g in m e m o r i e s invo lve t h e SC-mediodorsa l nuc leus p a t h -

w a y also, again i n i t i a l l y ou t s i de awareness. The hea l i ng proceeds at

an unconsc ious level a l t h o u g h t h e subsequen t readou t o f changed

feel ings and t h o u g h t s is necessar i l y consc ious.

R e s o n a t i n g n e u r o n s i n t h e i n s u l a r c o r t e x d u r i n g a t t e n t i o n t o

t h e b o d y f e e l i n g s

A p y r a m i d a l neuron w i t h a soma in cor t i ca l l aye r V has an apical

dend r i t e ascending f rom the top o f t h e soma and an axon descend-

ing f r o m the b o t t o m o f i t [44]. The axon act iva tes a t ha l am ic neu-

ron and t h e r e t u r n o f th is ac t i va t ion to t h e o r i g i n a t i n g cor t i ca l

neuron establ ishes a t ha lamocor t i ca l c i r cu i t o r loop. T h e p y r a m i d a l

neurons are g r o u p e d in m i n i c o l u m n s , s t ruc tu res w h i c h have cor t i -

cal func t i ons t h r o u g h t h e i r o rgan isa t i on i n t o co lumns . T h e ascend-

ing apical dendr i tes osc i l la te w i t h i n a n a r r o w f requency range and

genera l l y ex tend t o layer I. T h e i r resona t i ng t o g e t h e r at a c o m m o n

frequency in a g r o u p o f co lumns can be detec ted by scalp EEG and

the connec t i v i t y o f t w o d i f f e ren t cor t i ca l areas can be ach ieved

th rough osc i l la tory ac t i v i t y in t h e tha l am ic neurons se rv ing t h e m

both . Thus ac t i v i t y in the p u l v i n a r m a y el ic i t re la ted ac t i v i t y i n sep-

arated cort ical areas d u r i n g v i sua l a t t en t i on , for examp le in t h e

insu la and in t h e par ie ta l eye f ie lds. In c o m p l e x men ta l ac t iv i t ies

?a t ten t ion selects a m u l t i - c o l u m n n e t w o r k w h o s e n e u r a l e l emen ts

are all t uned to a c o m m o n peak frequency? [44] . M i n i c o l u m n res-

onan t amp l i t udes m a y be increased by inpu t s to the t h a l a m u s f r o m

the super io r col l icu l i w h e n o r i e n t i n g occurs a n d t h e r e q u i r e d c o r -

t ica l areas, even w h e n some dis tance apart , a re then i n v o l v e d

t h r o u g h s im i l a r resonant ac t i v i t y in t h e tha l am ic n e u r o n s c o m m o n

to them. The anter io r insu la has more and larger l aye r V p y r a m i d s

than t h e pos te r io r insu la and th is m a y a c c o u n t for t h e a b i l i t y t o

have a deeper awareness o f body fee l ings w i t h a p r o n o u n c e d e m o -

t i ona l componen t . The sus ta in ing o f a t t e n t i o n d u r i n g a p s y c h o t h e r -

apy session w i t h an intense focus on b o d y fee l i ngs w o u l d r e q u i r e

t ha l am ic ac t i v i t y in areas u n d e r l y i n g t h e a n t e r i o r insu la and t h e

an te r i o r c ingulate cort ices. In a d d i t i o n to those descr ibed by Craig

[43 ] for t h e neosp ino tha lam ic t r a c t a re t h e m e d i o d o r s a l nuc leus

and t h e media l pu lv inar . Shibata a n d Yuk ie [56 ] descr ibe p ro jec -

t ions to an te r i o r c ingulate area 2 4 f r o m m i d l i n e and i n t r a l a m i n a r

nuc le i ; and pro jec t ions to area 32 f r o m t h e m e d i o d o r s a l nuc leus ,

the m e d i a l p u l v i n a r a n d t h e m i d l i n e a n d i n t r a l a m i n a r nuc le i . V i s -

ceral p a i n o f a phys ica l na tu re is t r a n s m i t t e d t o the parafasc icu lar

nucleus f r o m w h e r e t h e c ingu la te p ro jec t i ons are m a i n l y to area 24

a l though some are to area 25 [57] . I t is t hen poss ib le tha t the a n t e -

r i o r insu la ac t i v i t y is d e p e n d e n t mo re d i r e c t l y o n resonan t ac t i v i t y

in t h e m e d i a l p u l v i n a r a n d m e d i o d o r s a l nuc leus ; and i n d i r e c t l y on

the ILN pro jec t i ons via the a n t e r i o r c ingu la te c o r t e x and t h r o u g h

susta ined at ten t ion . This po lysynap t i c p a t h w a y m a y c o n t r i b u t e

t o t h e d i f f i cu l t y in accessing t h e b o d y feel ings a n d b o d y sensat ions

ar i s ing in response t o t r a u m a memory , t h e i r pers is tence in

response to tr iggers, and t h e d i f f i cu l t y in sus ta in ing a t ten t i on in

t h e w a y r e q u i r e d for p r o m o t i n g heal ing.

T h e b o d y f e e l i n g assoc ia ted w i t h t r a u m a m e m o r y a c t i v a t i o n

a n d t h e s p i n o t h a l a m i c t r a c t s

T r a u m a t h e r a p y emphas ises the b o d y fee l ings and sensat ions

le f t beh ind by the adverse exper iences w h i c h are then b r o u g h t t o

awareness by t r iggers evocat ive o f t h e or ig ina l event. T h e re le -

vance o f t h e tr iggers ? especia l ly w i t h ea r l y t r a u m a ~ is o f ten n o t

recognised in consc ious awareness. In 1990 Kur t z [58 ] descr ibed

t h e inco rpo ra t i on o f t h e b o d y in to p s y c h o t h e r a p y by a n u m b e r o f

d i f f e ren t approaches a n d deta i led t h e a p p l i c a t i o n o f m ind fu lness .

?It is a mat te r o f s tay ing al i t t l e longer , ga the r ing m o r e i n f o r m a t i o n

and a l l o w i n g th i ngs t o happen by themselves? [58] . Th is assisted
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m e d i t a t i o n approach t o b o d y sensat ions is a lso a t t h e c l in i ca l core

o f B ra inspo t t i ng . Somat i c Exper ienc ing [5] and Sensor imo to r Psy-

c h o t h e r a p y {6] a re a m o n g the ways in w h i c h therap is ts can be

t r a i n e d in m i n d f u l b o d y approaches to t h e t r e a t m e n t o f e m o t i o n a l
t r a u m a .

M a n y o f the b o d y sensat ions associated w i t h t r a u m a are m u c h

less d i s c r i m i n a t e d t h a n those carr ied by t h e advanced, in e v o l u t i o n -

a r y te rms, n e o s p i n o t h a l a m i c t r a c t to t h e insu la r and an te r i o r c i n g u -

late co r t i ces t h r o u g h t h e v e n t r o m e d i a l pos te r io r tha lamus . They are

o f t e n dif fuse, b i la te ra l , and w i t h an emot iona l o r af fect ive q u a l i t y

w h i c h d i f f e ren t i a t es t h e m f r o m t h e speci f ic, def ined sensations

assoc ia ted w i t h n o n - s e n s u a l touch . W e cons ide r here tha t t h e less

d i s c r i m i n a t i v e m e d i a l s p i n o t h a l a m i c t ract o r pa leosp ino tha lam ic

t rac t , w h i c h car r ies i n f o r m a t i o n a b o u t nox ious s t i m u l i exper ienced

in t h e b o d y [59] , m a y be more re l evan t f o r psychotherapy . (These

neurons do n o t respond t o i n n o c u o u s s t i m u l i o t h e r t han non-pa in -

f u l taps - w h i c h m a y be i m p o r t a n t to p rac t i t i one rs o f the Emot iona l

F r e e d o m Techn ique [60].)} The recep t i ve f ie lds for these pa thways

are la rge and usua l l y b i la tera l so w e pos tu la te tha t t h e y are more

l i k e l y t o be i n v o l v e d in the ches t -g r ipp ing , s tomach -chu rn ing ,

t h r o a t - t i g h t e n i n g exper iences encoun te red w i t h t r a u m a narrat ives,

T h e i n v o l v e m e n t o f o l d e r a n d n e w e r s p i n o t h a l a m i c t r a c t s i n t h e

p r o c e s s i n g o f e m o t i o n a l l y a n d p h y s i c a l l y p a i n f u l s t i m u l i

P r i m a r y a f f e ren t f ib res f r o m the viscera a n d deep t issues t e r m i -

nate i n t h e s p i n a l cord, m a i n l y in layers 1 and 5 [61] . Lamina 1 neu-

rons p r o j e c t n o t o n l y t o t h e t h a l a m u s b u t also t o t h e parabrachia l

nuc leus , t h e nuc leus o f t h e s o l i t a r y tract , t h e nucleus accumbens,

t h e h y p o t h a l a m u s , t h e v e n t r o l a t e r a l m e d u l l a and the c u n e i f o r m

nuc leus . Lamina 5 m a y represen t a meet i ng place o f pain i n f o r m a -

t i o n f r o m t h e skin and musc les a n d inpu t s f r o m t h e viscera. I t is

o rgan ised s o m a t o t o p i c a l l y and projects n o t on ly t o the tha l amus

b u t to t h e ce rebe l l um, t h e m i d b r a i n , a n d t h e parabrachia l nuc leus .

T h e e v o l u t i o n a r i l y o l d e r s p i n o t h a l a m i c t r a c t is der i ved f r o m lay -

ers 1 a n d 5 a n d f r o m layers 4, 7, 8 and 10 [61] . Lamina 7 has m o t o r

and a u t o n o m i c func t i ons : i npu t s f r o m m o t o r cortex, t h e red

nuc leus , a n d t h e PAG; a n d o u t p u t s to t h e a m y g d a l a and h y p o t h a l -

amus, t h e ce rebe l l um, t h e s u p e r i o r col l icu lus, the parabrachia l

nuc leus a n d the PAG. Lamina 8 neurons, w h i c h are invo lved in

m o v e m e n t coo rd ina t i on , have i n p u t f r o m t h e PAG and also p r o j e c t

to t h e PAG and t h e c e r e b e l l u m . Lamina 10, o r area 10 [61] , is also o f

i n te res t as a po ten t i a l m e d i a t o r o f a f fec t i ve l y -charged i n f o r m a t i o n

f r o m t h e v iscera as i t is ac t i va ted by somat i c and v iscera l pa in and

pro jec ts to the fateral parabrach ia l nucleus, t h e nucleus o f the sol-

i t a r y tract , the amygdala , t h e PAG, and t h e hypo tha lamus .

I t is f r o m the d e e p e r levels o f t h e sp ina l co rd t h a t there a re p ro -

j ec t i ons t o t h e i n t r a l a m i n a r and m i d l i n e t h a l a m i c nuc le i and ?It is

hypo thes i zed t h a t t h e d e e p n e u r o n s are r e l a t e d to ave rs i ve

b e h a v i o r s i n response t o p a i n . . . S p i n o t h a l a m i c t r a c t n e u r o n s

i n l a m i n a e 7 - 1 0 have large, f r e q u e n t l y b i l a t e r a l r e c e p t i v e f i e l ds

a n d r e s p o n d t o d e e p s o m a t i c . . . a n d n o x i o u s v iscera l s t i m u l a -

t i on? ({16, p. 239] , bo ld added) . These tracts to the i n t r a l a m i n a r

and m i d l i n e t h a l a m u s also send co l la te ra ls to the m e d u l l a r y re t i c -

u la r f o rma t i on , t h e parabrach ia l nuc leus , t h e PAG, and t h e nuc leus
accumbens.

It can be seen tha t the m i d b r a i n has the c i r cu i t r y for process ing

m u c h o f the visceral componen t s o f the e m o t i o n s genera ted in t h e

PAG a n d i t is ab le t o m o d i f y a u t o n o m i c o u t p u t s acco rd ing t o feed-

back f r o m t h e body. T h e r e are b o d y - s p i n a l cord?-midbra in loops

engaged in e m o t i o n a l ac t i v i t y in response to i n t e r n a l o r ex terna l

s t i m u l i w h i c h a re re la t i ve ly r e m o t e f r o m cor t i ca l con t ro l .

A separa te sp inomesencepha l i c t r a c t passes f r o m l a m i n a e 1, 5,

6, and 10 t o t h e deep and in te rmed ia te layers o f t h e super io r col-

l icu l i , the PAG, t h e c u n e i f o r m nuc leus , and a n u m b e r o f nuc le i

concerned w i t h eye movemen ts . Part o f th is t ract is the spinotecta l

t r a c t t o t h e super io r co l l i cu l i f o r re f lex m o v e m e n t o f t h e eyes. T h e

t e r m i n a t i o n s of t h e sp inomesencepha l i c t ract in the PAG are in t h e

la tera l a n d ven t ro la te ra l c o l u m n s [48 ] a n d are s o m a t o t o p i c a l l y

organised to convey i n f o r m a t i o n a b o u t super f ic ia l , deep, a n d cuta-

neous pain. This t ract a lso p r o m o t e s re f lex m o v e m e n t o f t h e head

and eyes in response to somat i c s t imu l i . The PAG inf luences cor t i -

cal ac t i v i t y v ia the in t ra laminar , m i d l i n e , m e d i o d o r s a l and r e t i c u l a r

nuc le i o f the tha lamus. Mos t o f t h e t h a l a m i c p ro jec t i on arises in

the lateral and ven t ro la te ra l c o l u m n s o f the PAG w h i c h m a y l ink

to t h e pa leosp ino tha lam ic tract , ? t he p o l y s y n a p t i c a s c e n d i n g sen -

s o r y sys tem t h o u g h t t o m e d i a t e d i f f u s e p a i n a n d i t s assoc i a ted

e m o t i o n a l ove r t ones? ([48, p. 384], b o l d added) .

T h e p r o j e c t i o n s o f t h e p a l e o s p i n o t h a l a m i c t r a c t t o t h e m i d l i n e

a n d i n t r a l a m i n a r t h a l a m i c n u c l e i : i m p l i c a t i o n s f o r i n f o r m a t i o n

p r o c e s s i n g

Instead o f the vent ra l p o s t e r i o r (VPL and V P M ) o r v e n t r o m e d i a l

p o s t e r i o r ( V M p o ) nuclei e m p l o y e d by t h e latera l s p i n o t h a l a m i c

t r a c t t h e pa leosp ino tha lam ic t ract i nvo l ves some o f t h e m i d l i n e
and i n t r a l a m i n a r t ha l am ic nuc le i . T h e cent ra l l a te ra l ( ros t ra l in t ra -

laminar ) , paracent ra l ( ros t ra l i n t r a l a m i n a r ) , a n d para fasc icu la r

(caudal i n t r a l am ina r ) w e r e t h e f i r s t to be descr ibed as componen t s

o f the pa leosp ino tha lam ic t ract [59] . The o t h e r caudal i n t r a l a m i n a r

nucleus is the cen t romed ian nuc leus w h i c h does n o t i t se l f have

sp ino tha lam ic inputs b u t is f u n c t i o n a l l y pa i red w i t h t h e parafasc i -

cu la r nucleus [10]. O the r t ha l am ic nuc le i w h i c h m a y have paleos-

p i n o t h a l a m i c t ract i npu t s a re t h e p a r a v e n t r i c u l a r (m id l i ne ) , the

parataenia l (m id l i ne ) , a n d the nuc leus reun iens (m id l i ne ) . W i t h

the possible excep t i on o f t h e para taen ia l nucleus, all o f these nuc le i

o f the pa leosp ino tha lamic t ract a lso h a v e i n p u t s f r o m t h e supe -

r i o r c o l l i c u l i a n d t h e p e r i a q u e d u c t a l g r a y . M o s t also have pro jec-

t ions f r o m t h e parabrach ia l nuc leus in the pons and t h e r e are

noradrenerg ic , cho l inerg ic , se ro ton ine rg i c and h i s tam ine rg i c

i npu t s f r o m the b ra ins tem. W e cons ide r the i n t r a l a m i n a r nuc le i

and those of the m e d i a l nuc le i w i t h pro jec t ions f r o m t h e co l l i cu l i

and PAG (pa raven t r i cu l a r and reun iens ) t o be those po ten t i a l l y

i m p o r t a n t for t h e a f fec t i ve l y - l oaded b o d y fee l ing e n c o u n t e r e d in
t rea tmen t .

The tha lam ic i n t r a l a m i n a r and m i d l i n e nuc le i in w h i c h the

pa leosp ino tha lamic t ract i s t e r m i n a t i n g have the connec t ions

needed f o r reg is te r ing t h e a f fec t i ve l y - l oaded b o d y sensat ions

descr ibed in psycho therap ies like Bra inspo t t i ng . As w e l l as t h e i r

spinal i npu t s they are i n f o r m e d by t h e PAG and t h e deep layers o f

the SC where t h e e m o t i o n a l f ounda t i on o f t h e B r a i n s p o t is t h o u g h t

to reside, T h e i r ou tpu ts in f l uence w i d e areas o f l i m b i c co r tex for

emot iona l exper ience and processing and t h e y i n d u c e dr ive , m o t i -

va t i ona l and m o t o r responses t o t h e s t i m u l i via t h e basal gang l ia .

T h e i n t r a l a m i n a r n u c l e i o f t h e t h a l a m u s : r e s p o n d i n g t o t h r e a t

There are species-spec i f ic m o t o r rou t i nes w h i c h need t o be

dep loyed i m m e d i a t e l y at t imes o f danger t o ensure safety. A duck

a le r t ed t o m o v e m e n t rep resen ta t i ve o f a po ten t i a l p reda to r w i l l

take f l i g h t in a d i f f e ren t w a y f r o m a h u m a n ina hos t i l e env i ron -

m e n t w h o con f ron t s danger . S im i l a r l y t h e f igh t responses o f a

dog and a h u m a n w i l l d i f f e r in te rms o f muscle g roups pre fe ren-

t i a l l y engaged a n d m o v e m e n t s enacted. These rout ines can be

pract ised by t h e y o u n g o f t h e species d u r i n g p lay f i gh t i ng and i t

is in te res t ing t h a t Panksepp [4] emphas ises t h e parafasc icu lar tha-

l am ic nuc le i f o r the genera t ion o f r o u g h - a n d - t u m b l e PLAY. The

parafasc icu lar nucleus is in t h e g r o u p o f cauda l i n t r a l a m i n a r nuc le i ,

w i t h t h e cent re med ian , o r c e n t r o m e d i a n , nuc leus , i m p l i c a t e d in

l i m b i c m o t o r func t i ons [62] . Th is g r o u p has o u t p u t s to m o t o r and
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Fig. 1. H o w affect ively foaded i n f o r m a t i o n in the paleosp inotha lamic tract (paleoSTT) can influence orientation, arousal, m o t o r responses, and cogn i t i ve awareness and
a t ten t ion t h r o u g h the in t ra lam ina r nuclei .

somatosenso ry cor t ices a n d to dorsa l and vent ra l s t r i a ta l regions.

T h e connec t i ons o f t h e cauda l i n t r a l a m i n a r nuclei con fer a role in

m o t o r responses to sa l i en t s t i m u l i f o r w h i c h cor t i ca l process ing

is p o t e n t i a l l y t o o s l o w . P e r i t r a u m a t i c o r i e n t i n g and defence m o v e -

m e n t s come i n t o th is category ; a n d those accompan ied by the

basic a f fec t i ve responses to t r a u m a engage t h e caudal i n t r a l a m i n a r

nuc le i i n subcor t i ca l loops t h r o u g h t h e basal gangl ia as described

by A l e x a n d e r e t al. [55] . These same nuc le i a re also a cruc ia l c o m -

p o n e n t o f t h e m e d i a l pa in sys tem a n d receive somatosenso ry in fo r -

m a t i o n f r o m t h e in te rmed ia te and deep layers o f t h e super ior

c o l l i c u l i [63] . T h e i r p l acemen t a l l o w s t h e m t o in tegra te the cort ical

a n d l i m b i c levels above w i t h the b r a i n s t e m be low. They m a y act in

c o n c e r t w i t h t h e m i d l i n e n u c l e i t o raise the level o f the en t i r e basal

g a n g l i a - t h a l a m o c o r t i c a l s ys tem [ 3 1 ] . Th is is i m p o r t a n t in te rms o f

t h e s o m a t i c res idues o f t r a u m a t i c exper ience because advers i t y

su f f i c i en t to s t i m u l a t e t h e noradrenerg ic , sero ton inerg ic and cho -

l i n e r g i c s y s t e m s o f t h e b r a i n s t e m w o u l d increase vigi lance, arousal,

and t h e readiness for o r i e n t i n g a n d defence responses t h r o u g h t h e

m i d l i n e - i n t r a l a m i n a r c o m p l e x . Sensory i n f o r m a t i o n t h a t is mo re

a f fec t i ve l y - l oaded m a y be a le r t i ng to n e w and po ten t i a l l y danger -

ous s i t u a t i o n s so t h a t t h e rapid, spon taneous basal gangl ia

response can o c c u r f i rs t and t h e n be r a p i d l y m o d i f i e d by the cor t i -

cal i n p u t . Th is is d e p e n d e n t o n the parafasc icu lar nuc leus o u t p u t t o

t h e dorsa l s t r i a tum.

T h e parafasc icu lar nuc leus has inpu t s f r o m spinal cord, r e t i c u l a r

f o rma t i on , locus coeruleus, do rsa l raphe nucle i , NTS, PBN, subs tan-

t i a n ig ra pa rs re t i cu la ta (SNpr) , zona incer ta (ZI), p r e t e c t u m and

s t r i a tum. The in te rmed ia te and deep layers o f t h e SC pro jec t to

t h e parafasc icu lar nuc le i [9 ] . There is a s ign i f i can t i n p u t t o the

parafasc icu lar nuc leus f r o m t h e v e n t r o l a t e r a l and latera l co lumns

o f t h e PAG anda l e s s e r i n p u t f r o m the dorso la te ra l and do rsome-

d ia l co lumns . T h e m a i n o u t p u t is t o t h e s t r i a t u m ~ bo th dorsal

and vent ra l - and the s t r i a ta l a rea served by the parafasc icu lar

nuc leus receives af ferents f r o m pre f ron ta l , en to rh ina l , pe r i r h i na l

and an te r i o r c ingu la te cor t ices [64] . T h e r e is also a rec iproca l con -

nect ion b e t w e e n t h e f ron ta l eye f ie lds a n d the parafasc icu lar

nucleus w h i c h m a y be s i g n i f i c a n t for saccadic eye m o v e m e n t s [10].

In Bra inspo t t i ng t h e inner exper ience descr ibed of ten includes

d i f fuse per iphera l sensat ions, m u s c u l a r t w i t c h e s and m o t o r

impulses. These w o u l d perhaps f i t be t te r w i t h a n o n - d i s c r i m i n a t i v e

processing o f af fect ive sensory i n f o r m a t i o n th rough the m i d l i n e -

i n t ra l am ina r t ha l am ic nuc le i t han t h e d i s c r i m i n a t e d f l o w th rough

t h e dorsomed ia l and v e n t r o m e d i a l nuc le i . V o g t and Sikes [65 ] con-

s ide r the pro jec t ions f rom t h e para fasc icu la r nucleus in response t o

a nox ious s t imu lus to induce body o r i en ta t i on t h r o u g h t h e pos te r -

i o r m i d c i n g u l a t e co r tex and avo idance b e h a v i o u r t h r o u g h t h e ante-

r i o r m i d c i n g u l a t e cor tex . There is thus a m u l t i - l e v e l m o t o r

response tha t includes, above t h e b ra ins tem, one f r o m t h e dorsal

s t r i a t u m and one f r o m t h e c ingu la te m o t o r areas. As w i t h or ien ta-

t i on the d i f f e ren t levels o f response ava i lab le a re m o r e l i ke l y to

resu l t in a fa i lure of i n teg ra t i on w h e n levels o f affect are v e r y high.

T h e cent ra l la tera l nucleus has i n p u t s f r o m t h e re t i cu la r f o r m a -

t ions, t h e raphe nucle i , t h e substant ia n ig ra pars re t i cu la ta , the

super io r col l icu l i ( i n t e r m e d i a t e and deep layers o f t h e SC (9]), the

PAG (a l l f o u r co lumns [66 ] ) a n d t h e LC. Cor t ica l i npu t s are f r o m

an te r i o r c ingu la te and re t rosp len ia l cor t ices b u t also f r o m some

visual, somatosensory , aud i t o r y and insu la r areas. T h e r e are o u t -

puts t o t h e an te r i o r and p o s t e r i o r c ingu la te cor t ices and t o t h e cau-

d a t e - p u t a m e n . The s t r i a t u m is t h e m a i n target.

The k e y i n t r a l a m i n a r nuc le i are in a pos i t i on t o i n t e g r a t e co r t i -

cal a n d b r a i n s t e m inpu ts , t o have a m o t o r effect t h r o u g h t h e basal

ganglia, a n d to have a m o t i v a t i o n a l e f fec t t h r o u g h the nuc leus

accumbens, A func t i ona l l i n k b e t w e e n t h e rostra l and cauda l ILN

is suggested by i m a g i n g the i m p a c t o f deep b r a i n electr ica l s t i m u -

la t i on o f t h e i n t r a l a m i n a r nuc le i (ILN). I m p l a n t a t i o n o f an e lec t rode

in to t h e parafasc icu lar nuc leus o f the rat leads t o increased glucose

u t i l i za t i on in the cent ra l la tera l and paracent ra l rostra l ILN [67 ]

(see Fig. 1).
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T h e pa leosp ino tha lam ic t r a c t has co l la tera l p ro j ec t i ons t o t h e

r e t i c u l a r f o rma t i on , t h e tec tum, and t h e PAG. W h e n doub le - l abe l -

l i n g is used to i d e n t i f y co l l a te ra l p ro jec t ions to the i n t r a l a m i n a r

nuc le i and t h e PAG, n e u r o n s p ro jec t i ng to t h e i n t r a l a m i n a r nuc le i

and t o t h e PAG w e r e found in layers 1, 5, 7 and 10 o f t h e sp ina l

cord , b u t p r e d o m i n a n t l y in l aye r 7 and area 10 [68]. Th is is fu r t he r

ev idence o f there b e i n g w i r i n g ava i lab le f o r t h e comp lex process-

ing o f a f fec t i ve l y - l oaded s t i m u l i in sp ina l cord , b r a i n s t e m and t h a -

l am ic s t r u c t u r e s w h i c h have reta ined the evo lu t i ona r i l y - o l de r

p a t h w a y s .

T h e s e l f a n d t h e i n t e r a c t i o n s o f t h e s u p e r i o r c o l l i c u l i w i t h t h e

PAG

Panksepp [69 , p. 200 ] ? p r o p o s e d t h a t t h e f o u n d a t i o n f o r t h e

s e l f i s c o n c e n t r a t e d i n c e n t r o m e d i a l m e s e n c e p h a l i c t i ssues

w h e r e al l b a s i c e m o t i o n a l c i r c u i t s c o n v e r g e t o g e n e r a t e i n s t i n c -

t u a l s u r v i v a l - p r o m o t i n g b e h a v i o u r s a n d g u t - l e v e l a f f e c t i v e

e x p e r i e n c e s w h i c h m a y c o n s t i t u t e t h e p r i m o r d i a l f o r m o f con -

sc i ousness i n m i n d / b r a i n e v o l u t i o n . ? This m i d b r a i n area contains

?a basic neu ropsych i c h o m u n c u l u s , g rounded in act ion urges, f rom

w h i c h a v a r i e t y o f core e m o t i o n a l states o f being cou ld emerge.?

Se l f - rep resen ta t ion ?has to be bu i l t u p o n stable m o t o r coordinates,

such as t h e s o m a t i c m o t o r m a p nes t l ed b e t w e e n the visceral in te-

g t a t i o n s o f t h e PAG v e n t r a l l y and t h e somatosensory f ie lds o f the

SC dorsa l l y? . W e cons ide r the basic ac t i on urge to be or ien ta t ion

t o w a r d s o r a w a y f r o m a s t imu lus . An in te rna l sensat ion w o u l d

d r a w our a t t e n t i o n t o w a r d s it i n a w a y w h i c h ties in the visual f ie ld

a n d t h e body awareness. T h e appa ra tus for th is is in the supe r im -

p o s i t i o n o f t h e super f i c ia l layers o f t h e SC w i t h t h e i n te rmed ia te

and d e e p layers. Panksepp, again [69, p. 204 -205 ) : ?In the evo lu -

t i on o f consciousness, i n t eg ra ted ac t i on tendencies, perhaps st i l l

re f lec ted in o u r e m o t i o n a l urges, came before any t h o u g h t cou ld

be genera ted abou t h o w t o act.? T h e PAG and the in te rmed ia te

and d e e p layers o f t h e SC pro jec t t o the i n t r a l a m i n a r t ha l am ic

nuc le i w i t h t h e pa leosp ino tha lam ic t ract w h e r e an ear ly in tegra-

t i on o f a f fec t i ve l y - l oaded visceral sensat ion, o r i en ta t i on to an

af fect ive s t imu lus , and af fec t i ve response m a y be channe l l ed i n t o

basal gang l i a and cor t i ca l substrates for c o m p l e x m o t o r and cogn i -

t ive p rog rammes .

A u t o n o m i c f u n c t i o n i n g , e m o t i o n a l a n d phys i ca l pa in , a n d t h e

i n t r a l a m i n a r n u c l e i

T h e parabrach ia l nuc le i pa r t i c ipa te in a u t o n o m i c f u n c t i o n as

t h e y in te rac t w i t h re f lex mechan i sms based in t h e medu l la and

also w i t h h i g h e r regu la to r y cen t res [70] . W i t h t h e nucleus o f the

so l i ta ry t ract t h e parabrach ia l nucleus is pos i t i oned for the most

basic fee l ings o f p leasure as w e l l as pain [35] . These nuc le i receive

t h e sensat ions f r o m the b o d y w h i c h are then g iven emot iona l and

o r i e n t i n g responses t h r o u g h t h e PAG and the deep layers o f t h e SC.

The parabrach ia l nuc leus in t h e pons receives i npu t s f r o m Lamina I

o f the sp ina l cord, the source o f t h e la tera l s p i n o t h a l a m i c t ract for

v iscerosensory i n f o r m a t i o n w h i c h pro jec ts t o t h e v e n t r o m e d i a l

pos te r io r nuc leus o f t h e tha l amus [71] . I t a l so conveys i n f o r m a t i o n

f r o m Lamina I t o the a m y g d a l a and h y p o t h a l a m u s [72] . A d d i t i o n -

ally, the PBN has an i m p o r t a n t pa in-awareness o r noc icep t ive

t rans fer o f i n f o r m a t i o n f r o m t h e deeper layers o f the sp ina l cord,

laminae 5 /6 , to t h e i n t r a l a m i n a r tha lamus . These pa in - respons ive

neurons are found in the paracent ra l and the parafasc icu lar nuc le i

[72] , have w i d e recept ive fields, and con t i nue t o d ischarge for some

t i m e a f te r t h e remova l o f t h e p a i n f u l s t imu lus . T h e i r p ro jec t ions to

areas o f p re f ron ta l co r tex i n v o l v e d in t h e e m o t i o n a l response to

pain suggest an i n v o l v e m e n t in t h e m o s t unpleasant aspects o f

noc icept ion w h i c h c o u l d i n c l u d e t h e deep pa in fu l h u r t o f emo-

t i ona l distress.

T h e cent ra l la tera l nucleus, one o f the ros t ra l i n t r a l a m i n a r

group, receives s p i n o t h a l a m i c i npu t s i m p o r t a n t f o r m o t i v a t i o n a l

and af fec t i ve responses to pain [16]. Many o f i ts neurons respond

o n l y t o t h e viscera and med ia te the a t ten t i ona l , emo t i ona l , mo to r ,

ho rmona l , and a u t o n o m i c consequences o f n o x i o u s s t i m u l i [73] .

Cort ical p ro j ec t i ons f r o m the cent ra l la tera l nucleus i n c l u d e

somatosenso ry areas. T h e m o r e d i s c r i m i n a t e d pain sensat ions t ra -

vel to somatosenso ry co r tex v ia t h e vent ra l pos te r io r m e d i a l and

latera l (VPL and VPM) nuc le i [73,47] and the p o s t e r i o r p a r t o f t h e

ven t romed ia l nuc leus ( V M p o [43]).

H e a l i n g a t t h e m i d b r a i n o r i g i n s o f t h e t r u n c a t e d a d a p t i v e

o r i e n t a t i o n

That w h i c h canno t be looked a t can con t i nue to t roub le i n d i -

rec t l y t h rough unpleasant sensat ions, d i s t u r b i n g e m o t i o n s , and

even d isp i r i t i ng cogn i t i ons and sel f -appra isa ls . To f u l l y see w h a t

is there, t o rob i t o f i ts p o w e r to para lyse gaze be fo re i t focuses

on tha t w h i c h is in to le rab le , requ i res a deep level o f a t t u n e m e n t

be tween p a t i e n t and the rap is t and a l i b e r a t i o n o f an endogenous

heal ing process. The s e l f is rede f ined by t h e a l t e red o r i e n t a t i o n :

w h a t | o r i en t t o w a r d s o r away f r o m is f u n d a m e n t a l l y c h a n g e d

and w i t h t h a t sh i f t i n perspect ive is t h e n e w fee l ing o f w h o and

w h a t I am. The adapt ive o r i e n t a t i o n can o c c u r f r o m t h e sp ina l cord

t o t h e neocor tex and is o n l y comp le te w h e n al l o rgan ised layers o f

t h e bra in , w i t h t h e i r temp la tes la id d o w n t h r o u g h t h e course o f

evo lu t ion , have been ha rmon i sed . T h e m e m o r y f r a g m e n t w h i c h

p r o v i d e d the access t o the stored t r a u m a t i c ma te r i a l has been inte-

grated i n to a s m o o t h l y f u n c t i o n i n g sys tem [74] . The s e l f is reo rgan -

ised f rom its base in the deep layers o f t h e sp ina l co rd t h r o u g h t h e

bra ins tem, tha lamus, s t r i a tum, c ingu la te co r tex and neocor tex .

Or ien ta t i on is comp le ted at a l l levels o f t h e M i n d B r a i n a n d heal ing

tha t is deep and p o w e r f u l ensues. B r a i n s p o t t i n g p rov ides t h e se t -

t i ng in w h i c h such heal ing can occur and is the re fo re an ideal lab -

o ra to ry for neu rophenomeno log i ca l enqu i r y .

F i n a n c i a l s u p p o r t

No f inanc ia l s u p p o r t w a s p r o v i d e d for t h e w r i t i n g o f t h i s paper .

C o n f l i c t o f i n t e r e s t

T h e r e is no con f l i c t o f in te res t .

References

[1] Grand D, Brainspott ing: t he revo lu t ionary n e w therapy for rap id and effect ive
change. Louisvi l le, Colorado: Sounds True; 2013.

[2] Corrigan FM, Grand D. Brainspot t ing: recru i t ing the midbra in for accessing and

healing sensor imotor memor ies of t raumat ic ac t iva t ion . Med Hypotheses
2013 ;80 :759-66 ,

[3] Soko lov EN. H i g h e r nervous funct ions: t he Or ien t ing Reflex. A n n u Rev Physiol
1963 ;25 :545-80 ,

{4] P a n k s e p pJ . Af fect ive neuroscience. Oxford: Oxford Universi ty Press; 1998.
[5] Levine P. Waking the t iger: heal ing t rauma. Berkeley, California: N o r t h A t l a n t i c

Books; 1997,
[6] Ogden P, M i n t o n K, Pain C. Trauma and the body: a sensor imotor approach t o

psychotherapy. New York: W . W . Norton; 2006.

[7] [gnashchenkova A, Dicke PW, Haarmerer T, Thier P. Neuron-specif ic
con t r i bu t i on o f t he superior co l l i cu lus t o over t and cover t sh i f ts o f at tent ion.

Nat Neurosci 2004 ;7 :56-64 ,
{8] Redgrave P, Coizet V, Comol i E, McHaff ie JG, Leriche M, Vaut re l le N, et al.

Interact ions between the midbra in super io r co l l i cu lus and the basal ganglia.

Front Neuroanat 2 0 1 0 ; 4 : 1 - 8 ,
[9] Krou t KE, Loewy AD, Westby G W M , Redgrave P. Super ior co l l i cu lus project ions

to mid l ine and in t ra lam ina r tha lam ic nuclei o f the rat. } Comp Neurol
2001 ;431 :198-216 ,

[10] Sadikot AF, Rymar VV. The pr imate cent romedian-para fasc icu lar complex :
anatomical organizat ion w i t h a note o n neuromodula t ion . Brain Res Bull
2009 ;78 :122-30 ,



FM. Corrigan et al. /Med i ca l Hypotheses 84 (2015) 384 -394

[11 ] M e r k e r B. T h e efference cascade, consciousness, and i t s self: na tu ra l i z ing the

f i rs t person p i vo t o f ac t ion cont ro l . Psychol F ron t 2013. h t t p : / / d x . d o i o r g !

[ 12 ] McHaff ie JG, Stanford TR, Stein BE, Coizet V, Redgrave P. Subcort ical loops

through the basal ganglia, Trends Neurosci 2005 :28 :401 -7 ,
[13 ] Bandler R, Keay KA, Floyd N, Pr ice J. Central circuits media t ing pat terned

au tonomic a c t i v i t y du r i ng act ive vs. passive emot iona l coping. Brain Res Bull
2 0 0 0 ; 5 3 : 9 5 - 1 0 4 ,

114] Kouts ikou S, C r o o k ) , Earl E, Leith L , Watson TC, L i m b BM,e t a l , Neura l substrates
unde r l y i ng fear-evoked freezing: the per iaqueductal g rey -ce rebe l l a r l i n k .J

Phys io l 2 0 1 4 . h i t n : / / d x d o j . o r g / 1 0 . 1 1 1 3 / i p h y s i o l .2 0 1 3 2 6 8 7 1 4 .
[15 ] Porges SW. T h e polyvagal theory. New York: W.W. Norton: 2011.
[16 ] Sengul G, W a t s o n C. Spinal cord : connect ions, In: Mai JK, Paxinos G, editors,

The h u m a n nervous system. London: Academic Press; 2012.

[17 ] Bal langer 8, van Eimeren T, Moro E, Lozano AM, Haman i C, Boul inguez P, et al.
S t imu la t i on o f t he subtha lamic nucleus and impu ls i v i t y . A n n Neurol
2 0 0 9 : 6 6 : 8 1 7 - 2 4 ,

{18 ] Kauf l ing J, Veinante P, Pawlowsk i SA, Freund-Merc ier M-J, Barro t M, Afferents
to the GABAergic tail o f t he vent ra l tegmenta l area in the r a t .JComp Neurol
2009 ;513 :597-621 ,

[19 ]Jhou TC, Fields HL, Baxter MG, Saper CB, Hol land PC. The rostromedia l tegmenta l

nucleus (RMTg), a GABAergic af ferent to m i d b r a i n dopamine neurons, encodes
aversive s t imu l i and inh ib i ts m o t o r responses. Neuron 2009;61 :786-800,

[20 ] Korte SM, Jaarsma D, Lui ten PGM, Bohus B. Mesencephalic cunei form nucleus
and i t s ascending and descending projections serve stress-related
cardiovascular responses in the rat. J Auton Nerv Syst 1992:41:157-76,

[21 ] Scaer R The t rauma spec t rum: hidden w o u n d s and h u m a n resiliency. New

York: W.W. Norton; 2005.
[22 ] Samuets ER, Szabadi £. Funct ional neu roana tomy o f the noradrenergic locus

coeruleus: i t s roles in the regu la t ion o f arousal and au tonomic functions. Part t :
Principles o f func t i ona l organizat ion. Curr Neuropharmacol 2008;6 :
235-53.

(23] Vog t BA, Laureys S. The p r i m a t e pos te r io r c ingulate gyrus: connections,
sensor imotor or ien ta t ion , g a t e w a y to l i m b i c processing. In: Vogt BA, editor.

Cingulate neurob io logy and disease. Oxford: Ox fo rd Universi ty Press; 2009. p.
2 7 5 - 3 0 8 [chap te r 13}.

[ 24 ] Yeo SS, Chang PH, Jang SH. The ascending re t icu lar ac t iva t ing system f r o m
pont ine re t icu lar f o rma t i on to the tha lamus in the h u m a n bra in . F ron t H u m a n
Neurosci 2013 ;7 . h t tp - / /dx .do io re /10 .3389 / fnhum.2013 .00416 .

{25 ] Fur igo IC, De Ol i ve i ra WF, De Ol i ve i ra AR, Comoli E, Baldo MVC, Mota-Or t iz SR,

e t a l T h e ro le o f the super io r co l l i cu lus in predatory hun t ing . Neuroscience

2009, i

[ 26 ] Pfaf f D W , Mar t i n EM, Faber D. Ongins o f arousal : roles for medu l la ry re t icu lar
neurons. Trends Neurosci 2 0 1 2 : 3 5 : 4 6 8 - 7 6 ,

(27 ] Liddel! BJ. Brown KJ, K e m p AH, Barton Mj, Das P, Peduto A, et al. A d i rec t
b ra ins tem-amygda la -co r t i ca l ?alarm? system f o r sub l imina l signals o f fear.
Neuro image 2005;24:235--43.

[28 ] Halgren E. Emot iona l neurophys io logy of t he amygda la w i t h i n the context o f
h u m a n cogni t ion. In: Aggleton JP, editor, The amygdala: neurobiological

aspects o f e m o t i o n , memory , and men ta l dys func t ion . N e w York: Wiley-Liss
Inc.; 1992. p. 191-228 .

[ 2 9 ] Posner MI . I m a g i n g a t ten t i on ne tworks . Neuro image 2012. h t t o - / / d x d o i o r g /

[ 30 ] Nardo D, Santangelo V, Macaluso E, S t imu lus -d r i ven or ient ing o f visuo-spat ial

a t ten t i on in c o m p l e x d y n a m i c env i ronments . Neuron 201 1;69:1015-28.
[31 ] Groenewegen HJ, Berendse HW. The spec i f ic i ty of t he ?nonspecific? m i d l i n e and

in t ra lam ina r tha lam ic nuclei . Trends Neurosci 1994 ;17 :52-7 .

[32 ] M e n o n V, Uddin LQ, Saliency, sw i tch ing , at tent ion and cont ro l : a ne twork
mode l o f insula function. Brain S t ruc t Funct 2010. i i

[ 33 ] MacLaren DA, Wi l son DLG, W i n n P. Updat ing of ac t ion -ou tcome associations is
prevented by inact iva t ion o f t he pos te r io r peduncu lopont ine tegmenta l
nucleus. Neurob io l Learn M e m 2 0 1 3 ; 1 0 2 : 2 8 - 3 3 .

[34} W i n n P, Put t ing the bra in i n t o bra instem. Physiol News 2012;88:29-32.
[35] Damasio A Self comes t o m i n d : const ruc t ing the conscious

brain. London: W i l l i a m Heinemann; 2010,

[36] Riebe C, Pamplona F, Kampra th K, W o t j a k CT. Fear re l ie f - t oward a n e w
conceptua l frame w o r k and w h a t endocannabinoids gotta d o w i t h it.
Neuroscience 2012 ;204 :159 -85 .

(37) Panksepp J. The basic emot iona l c i rcu i ts o f mamma l i an bra ins : do an ima l s
have affect ive lives? Neurosci Biobehav Rev 2011. i

Aneubiorev.2011,08,003,
[38] Quen t in R, Chanes L, Migl iaccio R, Valabrégue R, Valero-Cabré A. Fronto-

tectal w h i t e m a t t e r connect iv i ty media tes fac i l i ta tory effects o f non- invas ive
neuros t imu la t i on o n visual detect ion. Neuro image 2013;15(82) :344-54 ,

[39] Vie i ra EB, Menescal-de-Ol iveira L, Leite-Panissi CRA. Funct ional mapping o f
t he per iaqueductal gray m a t t e r invo lved in organ iz ing tonic i m m o b i l i t y

behav io r in guinea pigs. Behav Brain Res 2011 ;216 :94 -9 ,
[40} Carvalho AF, Van Bockstaele EJ. Cannabinoid m o d u l a t i o n of noradrenerg ic

c i rcu i ts : impl ica t ions f o r psych ia t r ic disorders. Prog Neuropsychopharmacol
Biol Psychiatry 2012 ;38 :59 -67 ,

(41) Mo ld r i ch G, W e n g e r T. Local izat ion o f t he CB1 cannabinoid receptor in the r a t
brain. A n immunoh is tochemica l study. Peptides 2000 ;21 :1735 -42 ,

[42 ] Purpura KP, Schi f f ND. The tha lam ic i n t r a l a m i n a r nuclei : a role in v isual
awareness. Neuroscient is t 1997 ;3 :8 -15 .

[43 ] Craig (Bud) AD. H o w do you feel - n o w ? The anter ior insula and h u m a n
awareness. Nat Rev Neurosci 2009 ;10 :59 -70 .

[44 ] LaBerge D, Kasevich R. The cogn i t i ve signi f icance of resonat ing neurons in the
cerebral cortex. Conscious Cogn 2013 ;22 :1523 -50 ,

[45 ] Yin Y, Jin C, Hu X, Duan L, Li Z, Song M, e t al. Altered rest ing-state funct ional
connect iv i ty o f tha lamus in ear thquake- induced post t raumat ic stress
disorder: a funct ional m a g n e t i c resonance imag ing study. Brain Res

2011 ;1411 :98 -107 ,
[46] Pet i tmengin C, Navarro V, Van Quyen ML. An t i c i pa t i ng seizure:p r e - r e f l e c t i v e

experience at t he center of neuro -phenomeno logy . Conscious Cogn
2007;1 6 : 7 4 6 - 6 4 ,

[47] Jones EG. The thalamus. 2nd ed. Cambridge: Cambr idge Univers i ty Press;

2007,
[48] Carr ive P, Morgan M M . Periaqueductal gray. In: Ma i JK, Paxinos G, ed i tors . The

human nervous system. London: Academic Press; 2012. p. 367 -400 .
[49] Damasio A. Looking f o r Spinoza: joy, so r row , and the feel ing

brain, Orlando: Harcourt, Inc.; 2003.
[50] Corr igan FM, Hull AM. Neglect o f t he complex : w h y psychotherapy for

pos t t raumat ic cl in ical presentat ions is of ten ineffective. Psychiatr ist , in press.
[51] Strachey J. Remember ing , repeat ing and work ing - th rough ( fu r ther

recommendat ions o n the techn ique of psycho-analysis II). In: The standard
ed i t ion of the c o m p l e t e psychologica l works o f Sigmund Freud, vol. X i ( 1 9 1 1 -
1913): the case of Schreber. Papers o n techn ique and o t h e r w o r k s .

Psychoanalyt ic Electronic Publishing. 1914. p. 145-156 .
[52 ] Denny-Brown D. Sherr ington memor ia l lecture: t he midbra in and m o t o r

integrat ion. Proc R Soc M e d 1962 ;55 :527-38 .
[53 ] Llinas RR. | o f t he vor tex : f r o m neurons t o self. Cambridge, Massachuset ts: T h e

M I T Press; 2001.
[54 ] Schiff ND, Shah SA, Hudson AE, Nauvel T, Ka l i k SF, Purpura KP. G a t i n g o f

at tent ional effort th rough the cent ra l tha lamus. J Neurophys io l

2013;109:1152-63.
{55 ] Alexander GE, Crutcher MD, DeLong MR. Basal gang l ia - tha lamocor t i ca l

circuits: parallel substrates f o r moto r , ocu lomoto r , ?prefronta l? and ?l imbic?
functions, Prog Brain Res 1990 ;85 :119-46 ,

[56 ] Shibata H, Yukie M. Thalamocingulate connect ions in the m o n k e y . in: Vog t BA,
editor. Cingulate neurobio logy and disease. Oxford: Oxford Un ivers i ty Press;
2009, p. 9 5 - 1 1 2 [chapter 4].

[57] Vogt BA, Derbyshire SWG. Visceral c i rcu i ts and c ingu la te-med ia ted au tonomic
functions. In: Vogt BA, editor. Cingulate neurob io logy and
disease. Oxford: Oxford Un ivers i ty Press; 2009. p. 2 1 9 - 3 6 [chapter 10].

[58] Kurtz R. Body-centered psychotherapy: t he Hakomi method. Mendocino,
CA: LifeRhythm; 2007,

[59] Vogt BA, Sikes RW, Vogt LJ. An te r i o r c ingulate cor tex and the media l pain
system. In: Vogt BA, Gabriel M, editors, Neurobio logy o f c ingulate cor tex and
l imbic thalamus, Boston: Birkhauser; 1993, p. 3 1 3 - 4 4 .

[60] Craig G. The emot iona l f r eedom technique. <www.emof ree .com>,
[61] Sengul G, Watson C. Spinal cord : regional anatomy, cy toarch i tec tu re and

chemoarchi tecture. In: Ma i JK, Paxinos G, editors. The h u m a n nervous
system, London: Academic Press; 2012,

[62] Van der W e r f YD, Wi t te r MP, Groenewegen HJ. The in t ra lam ina r and m i d l i n e
nuciei o f the thalamus, Anatomica ! and func t i ona l evidence f o r par t ic ipat ion in
processes o f arousal and awareness. Brain Res Rev 2002;39: 107-40.

[63] Bentivoglio M , Kul tas- l l insky K, l l i nsky I. L imbic tha lamus: structure, in t r ins ic

organizat ion, and connect ions. In: Vog t BA, Gabriel M, editors, Neurobio logy o f
c ingulate cor tex and l imbic thalamus. Boston: Birkhauser; 2003. p. 7 1 - 1 2 2 .

[64 ] Sadikot AF, Parent A, Francois C. Efferent connect ions o f t he cent romedian and
parafascicular t ha lam ic nuclei in the squ i r re l monkey: a PHA-L s tudy of
subcort ical p r o j e c t i o n s .} Comp Neurol 1992;315:137.

[65 ] Vogt BA, Sikes RW. Cingulate nocicept ive c i r cu i t r y and roles in pain
processing; the c ingulate p r e m o t o r pa in model, In: Vog t BA, editor.
Cingulate neurob io logy and disease. Oxford: Ox fo rd Un ivers i ty Press; 2009.
p. 311-38.

(66 ] Krou t KE, Loewy AD. Periaqueductal gray m a t t e r pro ject ions to mid l ine and
in t ra lam ina r tha lamic nuclei of t he rat. ] Comp Neuro! 2000;424:111~-41,

[67 ] A iko Y, Shima F, Hosokawa S, Kato M, K i tamura K, A l te red cerebral glucose

ut i l i za t ion induced by efectr ical s t imulat ions of t he tha lam ic sensory and
parafascicular nuclei in rats. Brain Res 1987 ;408 :47-56 .

[68] Liu RPC. Spinal neuronal collaterals to the in t ra lam ina r tha lam ic nuclei and
per iaqueductal gray. Brain Res 1986;365 :145-50 .

[69] Panksepp J. The neural na tu re o f the core SELF: impl ica t ions f o r unders tanding
schizophrenia. In: Kircher T, David A, editors, The self in neuroscience and

psychiatry. Cambridge: Cambridge Univers i ty Press; 2003. p. 197-216 ,
[70] Paxinos G, Xu-Feng H, Sebgul G, Wa tson C. Organizat ion o f bra instem nuclei .

In: Ma i JK, Paxinos G, editors. The h u m a n nervous system. London: Elsevier:
2012. p. 260-327 .

[71] Cr i tchley HD, Harr ison NA. Visceral in f luences o n bra in and behaviour. Neuron
2013 ;77 :624-38 ,

(72 ] Bourgeais L, M o n c o n d u i t L, Vi lanueva L, Bernard JF. Parabrachial internal
lateral neurons convey nocicept ive messages f r o m the deep laminas o f t he

dorsal h o r n to the in t ra lam ina r t h a l a m u s ,J Neurosci 2001;21 :2159-65 .
[73 ] Wes t lund KN, W i l l i s WD. Pain system. In: Ma i JK, Paxinos G, editors, T h e

human nervous system. London: Elsevier: 2012. p. 1144-86 (chapter 32].

{74 ] Lane RD, Ryan L, Nadel L, Greenberg L M e m o r y reconsol idat ion, emot iona l
arousal and the process o f change in psychotherapy: new insights f r o m bra in
science. Behav Brain Sci 2014 ;15 :1 -80 ,

111


