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Accepted 8 March 2 0 1 3 s p o t a l l o w s p rocess ing o f t he t r a u m a t i c e v e n t t o f l o w u n t i l t h e b o d y a c t i v a t i o n has c lea red . T h i s i s f a c i l -

i t a t e d b y a t h e r a p i s t focused o n the c l i e n t a n d m o n i t o r i n g w i t h a t t u n e m e n t . W e s e t o u t t e s t a b l e

h y p o t h e s e s f o r t h i s c l i n i c a l i n n o v a t i o n in t h e t r e a t m e n t o f t h e r e s i d u e s o f t r a u m a t i c e x p e r i e n c e s . T h ep r i -

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

v i n a r , t he a n t e r i o r and p o s t e r i o r c i n g u l a t e cor t i ces , a n d the i n t r a p a r i e t a l su lcus , w h i c h has c o n n e c t i v i t y

w i t h the i n s u l a . W h i l e t h e l i n k a g e o f m e m o r y , e m o t i o n , and b o d y s e n s a t i o n m a y r e q u i r e the p a r i e t a l

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

f o r h e a l i n g o f t he a l t e r e d f e e l i n g a b o u t t h e s e l f i s o c c u r r i n g in t h e m i d b r a i n a t t h e l e v e l o f t he s u p e r i o r

c o i 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 .

I n t r o d u c t i o n : 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 p o s t t r a u m a t i c

d i s o r d e r s

B r a i n s p o t t i n g (BSP) is a d e v e l o p m e n t i n psycho the rapy w h i c h

was d iscovered by Dav id G r a n d [1] in the course o f a Na tu ra l F l ow

EMDR session in w h i c h s low eye m o v e m e n t s are used [2]. W h e n

his c l ien t ' s eye m o v e m e n t s wobb led and froze Dav id Grand also

s topped s p o n t a n e o u s l y a n d w a i t e d w i t h w h a t happened. The cl ient

t h e n processed t r a u m a t i c mater ia l w h i c h had n o t been accessible

p rev ious ly . He f o l l o w e d up th is obse rva t i on in o t h e r cl ients and

d iscovered a s i m i l a r pa t te rn o f processing.

I f the t r a u m a t i c ep isode b e i n g ta rge ted had a p r o m i n e n t v isual

focus - an attacker?s weapon o r ha te - f i l l ed face, f o r examp le - it is

easy to see how?one l oca t i on in t h e visual f i e l d m i g h t become

l i n k e d w i t h m a x i m u m b o d y ac t i va t ion d u r i n g recal l . W h a t is m o r e

d i f f i c u l t t o e x p l a i n is t h e f i n d i n g tha t t r auma t i c episodes w i t h o u t a

d o m i n a n t v i sua l fea tu re never the less have a Jocation in the visual

f ield, o r Bra inspot , t h a t is fe l t to prec ise ly m a t c h t h e s o m a t i c d i s -

t u rbance e m e r g i n g d u r i n g the r e t e l l i n g o f t h e t r a u m a narra t ive . I t

is the a c t i v a t i o n in t h e body d u r i n g r e m e m b e r i n g a n d recoun t i ng

the t r a u m a t i c e v e n t t h a t resonates w i t h the Brainspot. An emo-

t i ona l exper ience w h i c h fe l t l i ke a k ick in t h e g u t o r a break ing o f

* Corresponding au thor at: Argy l l & Bu te Hospi ta l , Lochgilphead, Argy l l PA31 8LD,

UK.

E-mail addresses: frank.corr igan@nhs.net (F, Corrigan), dgrand1952@aol.com (D.

Grand).

0306-9877 /$ - see f ron t m a t t e r © 2013 Elsevier Ltd. Al l r i gh ts reserved.

hatp: / /dx.doi .org/10.1016/ j .mehy.2013.03.005

© 2 0 1 3 E l s e v i e r L td . A l l r i g h t s r e s e r v e d .

t h e hear t m a y have no externa l v i sua l cor re la te b u t i t s t i l l has a

Brainspot.

Th is is an o r i g i na l a n d i m p o r t a n t w a y in to the b o d y res idues o f

adverse exper iences w h i c h a l lows t h e m t o process to a heal ing res-

o lu t ion . W e t ry t o exp la in w h y i n t e r o c e p t i v e dis t ress has a loca t i on

resonant w i t h it - and t o w a r d s w h i c h t h e gaze el ic i ts add i t i ona l

ac t i va t ion . The spot can be selected by t h e client?s sub jec t i ve ap-

praisal ( the Ins ide W i n d o w m e t h o d ) or by t h e obse rva t i on o f t u r -

bu lence in the f l o w o f t h e eye m o v e m e n t s a t a pa r t i cu l a r p o i n t o f
a s low sweep ( the Outside W i n d o w m e t h o d ) . The B r a i n s p o t m a y

also be selected w h e n t h e cl ient 's gaze is se t t l ed o n a pa r t i cu l a r

p o i n t w h i l e ta l k i ng abou t a c t i v a t i n g ma te r i a l (Gazespo t t i ng ) [3 ] .

W e hypothes ize tha t t h e o r i e n t a t i o n t o h i g h l y emo t i ona l , c o m -

p lex i n f o r m a t i o n t h a t does n o t requ i re eye m o v e m e n t s t o w a r d s a

s t i m u l u s never the less invo l ves the basic o r i e n t i n g response i n t h e

m i d b r a i n tec tum. Just as social pa in is based on e v o l u t i o n a r y ad-

vances in sys tems requ i red for phys ica l p a i n [4 ] o r i en ta t i on to social

i n f o r m a t i o n is based in bra in n e t w o r k s o r i g i na l l y e m p l o y e d for

respond ing t o visual s t imu l i . W e hypo thes i ze t h a t adapt ive o r i en ta -

t i on t o i n f o r m a t i o n o f a dis t ress ing na tu re invo l ves a nested h ie ra r -

chy [5 ] based in the super io r c o l l i c u l i and t h e i r subcor t i ca l loops

th rough t h e basal gangl ia b u t i n v o l v i n g h i g h e r levels in t h e tha l am ic

pu l v i na r ; t h e a m y g d a l a and h ippocampus ; the sensory cort ices; and

t h e an te r i o r a n d p o s t e r i o r c ingu la te cort ices. V o g t and Laureys [6 ]

describe six stages f o r t h e cor t i ca l sequence o f o r ien ta t i on , i n c l u d i n g

head and eye movemen t , t h r o u g h the c ingu la te cor tex . A l so in -

vo l ved are t h e f ron ta l a n d par ie ta l eye fields in t h e neocor tex . T h e
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i n t rapar ie ta l su lcus is one o f the l inks be tween t h e m i d b r a i n o r i e n t -

ing and the cor t i ca l o r i en ta t i on behav io rs and i t has connec t i ons

w i t h the insu la r co r tex for l i n k i n g w i t h b o d y feel ings.

? O u t s i d e W i n d o w ? d e f i n i t i o n o f a B r a i n s p o t

W h e n a c l i en t d iscusses an area o f e m o t i o n a l d i f f i cu l t y in su f f i -

c i e n t dep th to a l l o w focus on t h e b o d y fee l ing associated w i t h i t ,

the the rap is t asks t h e c l i en t t o track a p o i n t e r w h i c h is s l o w l y

m o v e d in a hor i zon ta l l ine in f ron t o f t h e eyes. The the rap is t can

then f i nd the Bra inspo t by observ ing a d i s r u p t i o n o f t h e c l ien t ' s

gaze. As th is m a y be an e y e b l i n k i t is usefu l to look a t recent f i n d -

ings on b r a i n a c t i v i t y i n re la t i on t o spon taneous b l i nk ing . Nakano

e t al. [ 7 ] observed tha t eyeb l i nks w e r e associated w i t h fMRI deac-

t i va t i ons in t h e f ron ta l eye fields and the super io r par ie ta l lobe,

componen t s o f t h e dorsal a t t e n t i o n n e t w o r k . The bra in areas t h a t

c o n t r o l sh i f ts o f gaze also c o n t r o l sh i f ts o f a t t en t i on : these are

t h e super io r c o l l i c u l i in the m i d b r a i n and t h e f ron ta l eye fields in

t h e co r tex [8]. Suppress ion o f ac t i v i t y in the super io r co l l i cu l i

was i n d u c e d b y b l i n k i n g whereas t h e r e were act iva t ions in the

an te r i o r and p o s t e r i o r c ingu la te and insu la r cort ices w i t h sponta-

neous b l i nk ing . These b r a i n areas are also i m p o r t a n t components

o f t h e in te rocep t i ve response t o emot iona l memor i es as is de-

scr ibed be low. It cou ld be argued t h a t the d i s rup t i on o f focused

a t t e n t i o n d u r i n g b l i n k i n g is a l l o w i n g ass imi la t ion o f t h e emot iona l

and s o m a t i c exper ience by fac i l i t a t i ng the emot iona l and m e m o r y

f u n c t i o n s o f t h e c ingu la te and insu la r cort ices. When b l i nk i ng is

obse rved in t h e Outs ide W i n d o w techn ique i t is p ick ing up the

m o m e n t a r y he igh ten ing o f t h e in te rna l exper ience t h a t fo l lows

t h e spontaneous tendency to focus t h e gaze on w h a t is sal ient .

N o n - v i s u a l g a z e p a t t e r n s a n d m e m o r y : l o o k i n g i n w h i l e l o o k i n g

o u t

T h e spon taneous a c t i v a t i o n o f eye m o v e m e n t s and gaze fixa-

t i o n s d u r i n g m e n t a l a c t i v i t y w i t h n o visual componen t has been

ex tens ive ly s tud ied by E h r l i c h m a n and col leagues [9]. The m o v e -

m e n t o f t h e eyes d u r i n g ?search? o f l o n g - t e r m m e m o r y is fo l lowed

by a gaze f i x a t i o n w h e n t h e i n f o r m a t i o n is ?located?. This is seen as

ana logous t o t h e search f o r a sa l i en t s t i m u l u s in t h e e n v i r o n m e n t
and is based i n t h e same bra in structures. Saccadic ac t i v i t y and

gaze f i xa t ion a re connected w i t h m e m o r y t h r o u g h m e d i a l t empo ra l

regions a n d basal gangl ia o u t p u t t o t h e super io r co l l i cu lus . Focus

on a m e m o r y su f f i c i en t to i n d u c e a susta ined ac t i va t ion o f the

m e d i a l t empo ra l lobe i n h i b i t s the s t r i a tum, w i t h w h i c h there is a

c o m p e t i t i v e in te rac t ion , and releases gaze f i xa t ion neurons in the

s u p e r i o r co l l i cu lus .

S e t t i n g t h e f r a m e

As in S e n s o r i m o t o r Psycho the rapy [10], Somat i c Exper ienc ing

[ 1 1 ] , L i fespan In teg ra t i on [12 ] and, i t c o u l d be argued, EMDR [13 ]

t h e B r a i n s p o t t i n g f r a m e is based in t h e b o d y fee l ings evoked by

d iscuss ion o f the t rauma t i c m e m o r y . These are accessed t h r o u g h

m i n d f u l a t t e n t i o n t o w h a t is happen ing inside d u r i n g t h e recoun t -

i n g to t h e the rap is t o f the nature o f the p resen t i ng p rob lem. The

ac t i va t ion i s s tud ied care fu l l y and w o r k i n g m e m o r y i n v o l v e m e n t

w i t h i t i s enhanced by i t be ing rated on a 0 - 1 0 scale.

F o c u s e d m i n d f u l n e s s

T h e client?s a t t e n t i o n t o the i n t e r n a l process recru i ts m e d i a l

p r e f r o n t a l regions for observ ing emot ions , memor ies , b o d y sensa-

t i o n s a n d cogni t ions. Susta ined obse rva t i on o f t h e i n f o r m a t i o n f i les

w h i c h have been opened by the Bra inspo t t i ng set -up a l l o w s

hea l i ng change t o occur . T h e Bra inspo t p rov ides t h e b o o k m a r k o r

t a g on the a p p r o p r i a t e i n f o r m a t i o n fi le. The m i n d f u l the rap is t he lps

t o m a i n t a i n th is i n te rna l focus by check ing on t h e na tu re and

seve r i t y o f the a c t i v a t i o n in the b o d y and a l l o w i n g i t to u n f o l d f r o m

w i t h i n . The p resen t i ng c o m p l a i n t is repea ted l y referred to u n t i l

t h e r e is no b o d y ac t i va t ion associated w i t h its Bra inspo t - squeez-

i n g the l e m o n un t i l n o t a fu r t he r d rop can be ex t rac ted . Hea l i ng is

n o t imposed by techn ique b u t is l ibera ted . W h e n t i m e p e r m i t s t h e

process is a l l o w e d to proceed to c o m p l e t i o n and the change in

state becomes t h e focus o f a t t en t i on . T h e reso lu t i on o f t h e t r a u m a

is accepted w i t h care and pat ience t o g ive it as much t i m e as pos -

sible to r e w r i t e the neura l pa thways w h i c h were p r e v i o u s l y en -

t renched in m a l a d a p t i v e a n d d y s f u n c t i o n a l loops.

D u a l a t t u n e m e n t

Bra inspot t ing 's d i f fe rence f r o m o t h e r fo rms o f ta l k i ng t h e r a p y

lies in its un ique ab i l i t y to p red i c tab l y access t h e b r a i n s t e m c o m p o -

nents o f the t r a u m a m e m o r y d u r i n g the se t t i ng o f the f rame. O t h e r

body-based therap ies a re ef fect ive at a s i m i l a r level b u t t h e ease

w i t h w h i c h t h e y access t h e m i d b r a i n is d e p e n d e n t on a n u m b e r o f

factors n o t necessar i ly in tegra l to the t r e a t m e n t m o d a l i t y . The gaze

f i xa t ion used in B r a i n s p o t t i n g (BSP) i m m e d i a t e l y i nvo l ves t h e supe -

r i o r co l l i cu l i in the m i d b r a i n and th is neurob io log i ca l aspect o f the

dual a t t u n e m e n t mode l is speci f ic t o BSP. I t invo lves t h e procedura l

exp lora t ion o f t h e re levant eye pos i t i ons t h r o u g h Outs ide W i n d o w ,

Inside W i n d o w and Gazespot t ing . In o t h e r words , the BSP t h e r a p i s t

is a t t un i ng t o the client?s neu rob io logy by n o t i c i n g at w h i c h eye

pos i t ions t h e c l i en t mani fes ts increased, sus ta i ned re f lex ive ac t i v i t y

(Outs ide W i n d o w } , locat ing w i t h the c l i en t t h e eye pos i t ions w h e r e

the c l i en t ?feels it t h e most? ( Ins ide W i n d o w ) , and no t i c i ng t h e eye

pos i t ions the c l ient spon taneous l y iden t i f ies by w h e r e they gaze

w h e n ta i k i ng abou t t h e i r e m o t i o n a l ma te r i a l (Gazespot t ing) . W h e n

one o f these t h r e e Bra inspots is d e t e r m i n e d , the c l i en t is g u i d e d t o

ma in ta in t h e gaze on t h e s p o t o r p o i n t e r and m i n d f u l l y observe

the in te rna l exper ience ove r t i m e (focused mind fu lness ) . T h e t h e r -

apist is a t t u n e d to the client?s neurob io log i ca l connectedness w i t h

t h e emot iona l mater ia l accessed t h r o u g h t h e B r a i n s p o t at a p r i m a r -

i l y b ra ins tem level.

The therap is t ' s gaze has an ef fec t on t h e client?s cor t i ca l and sub -

cor t i ca l s t ructures. T h e response o f t h e r i g h t an te r i o r insu la t o b e i n g

gazed at in a n o n - t h r e a t e n i n g w a y [14 ] m a y help t o m a i n t a i n the c l i -

ent?s focus on t h e body feel ings a t tached to t h e Bra inspot . Even i f t h e

gaze is n o t s t r i c t l y m u t u a l - w h e n t h e t h e r a p i s t is w a t c h i n g t h e c l i -

e n t focus on t h e B r a i n s p o t ~ t h e cl ient 's awareness o f t h e therap is t ' s

gaze shou ld accentuate t h e i n s u l a r response t o the f ram ing . Also, i n -

creased dura t i on o f d i r e c t gaze s t imu la tes t h e an te r i o r c ingu la te and

v e n t r o m e d i a l p re f ron ta l cor t ices o f t h e person b e i n g looked a t [15] .

So w h e n t h e d i rec t gaze o f t h e the rap is t is m a i n t a i n e d on the face o f

t h e c l i en t w h o is focused o n the Bra inspo t t h e r e is a u g m e n t a t i o n o f

t h e m e d i a l p re f ron ta l ac t i va t ion ach ieved in the c l i en t t h r o u g h

m i n d f u l a t t e n t i o n t o process ing. Be ing gazed at w h i l e f i xa ted v i s u -

a l l y on t h e Bra inspo t is a m p l i f y i n g t h e c i rcu i ts f ramed v ia t h e insu la

and a m p l i f y i n g the media l p re f ron ta l a t t e n t i o n on e m e r g i n g m a t e -

r ia l . Th is p romotes o rgan iza t i on and in teg ra t i on t h r o u g h coales-

cence o f h i t h e r t o separa ted i n f o r m a t i o n files.

T h e o t h e r aspect o f t h e d u a l a t t u n e m e n t is less spec i f i c to Bra in-

spot t ing . This is the re la t i ona l a t t u n e m e n t o f a t t end ing to and t rack -

i n g t h e cl ient 's exper ience, l i s ten ing to the verba l and n o n - v e r b a l
c o m m u n i c a t i o n s . The re la t iona l a t t u n e m e n t inc ludes t h e somat i c

and unconsc ious in te rac t i ons b e t w e e n t h e c l i en t and therap is t . Th is

p r o m o t e s t h e focused m i n d f u l n e s s on al l t h e bra in sys tems ac t i -

v a t e d w h i l e the susta ined gaze ho lds t h e bra in s t e m b o o k m a r k . A l l

t h e h i g h e r level processes are changed as t h e y are b e i n g held u n d e r

t h e focused in f l uence o f t h e neura l b o o k m a r k . W e ant ic ipa te tha t
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the re la t ional a t t u n e m e n t w i l l i nvo lve a separate nested h ierarchy

based in t h e m i d b r a i n per iaqueduc ta l gray (PAG) b u t w i t h an upper

level in t h e v e n t r o m e d i a l p re f ron ta l cor tex .

Orient ing and adaptive orientat ion

A B r a i n s p o t is a s tored o c u l o m o t o r o r i e n t a t i o n t o a t r auma t i c

exper ience w h i c h has fai led t o in tegra te . W h e n i t is accessed in

t r e a t m e n t t h e r e is po ten t i a l f o r greater hea l i ng o f the e m o t i o n a l

res idues o f t h e unass imi la ted even t . T h e concept o f o r i e n t i n g -

an o c u l o m o t o r response t o a pa r t i cu l a r s t imu lus /even t in ex terna l

space - has been expanded in re la t i on t o t r a u m a by Lev ine [11 ] and

Ogden et al. [10] . To avo id con fus ion w i t h t h e basic o r i e n t i n g re-

sponse w e w i l l re fe r to the ful l sequence descr ibed by Ogden

et al. [10] : a rousa l ; a c t i v i t y ar res t ; sensory alertness; muscu la r

ad jus tments ; scann ing; l oca t i ng in space; iden t i f y ing ; eva lua t ing :

t ak i ng ac t ion ; and reorgan iz ing - as adap t i ve o r ien ta t i on . W h e n

t h e fu l l sequence fa i ls t o comp le te at the t i m e o f t h e t r a u m a some

componen t s a re le f t un reso lved a n d l iab le to r e c u r w h e n tr iggered.

T h e r e is a t r u n c a t i o n o f t h e adap t i ve o r i en ta t i on w h i c h has s ign i f -

icant c l in i ca l ef fects. T h e resu l t i ng nega t i ve l y va lenced m e m o r y is

s to red w i t h phys io log ica l ac t i va t ion tha t has n o t been discharged.

Accessing t h e Bra inspo t in a carefu l , m i n d f u l , w a y a l lows t h e ac t i -

va t i on to be processed to comp le t ion .

External s t i m u l i a re detected i n sensory systems and can el ic i t

m o t o r react ions, af fect ive reac t ions and memor i es w i t h i n a m i l l i -

second t i m e scale. I t m a y be t h e f i rs t o r mos t in tense or ien t i ng o f

t h e eyes in response to the externa l s t i m u l i w h i c h creates t h e

B r a i n s p o t for subsequen t e labora t ion o f emot ions , thoughts , and

behav io ra l i m p u l s e s t o c lus te r around. A l te rna t i ve l y there m a y be

no o c u l o m o t o r l i n k w i t h a n y event b u t the gaze associated w i t h

t h e t r a u m a m e m o r y has acqu i red a pa r t i cu l a r d i r ec t i on th rough

t o p - d o w n cor t i ca l in f luences. A shock w h i c h comes f r o m more cor-

t ica l process ing o f i n c o m i n g in fo rma t i on , f o r e x a m p l e news abou t a

sudden death , car r ies a s ignature o r i en ta t i on as t h e i n n e r eye tu rns

t o t h e m e a n i n g o f the message.

O r i e n t i n g t o an externa l t h r e a t o r t r a u m a t i c event starts in t h e

super io r c o l l i c u l i (SC) in t h e m i d b r a i n . The SC have d i rec t i n p u t

f r o m the re t i na b u t also f r o m t h e f ron ta l eye f ie lds (FEF), t h e sup-

p l e m e n t a r y eye f ie lds, a n d t h e latera l i n t r apa r i e ta l area (LIP) o r t h e

in t r apa r i e ta l su lcus (IPS). T h e super io r co l l i cu l i de tec t l u m i n a n c e

c h a n g e in the ex te rna l w o r l d and ( w i t h t h e assistance o f the basal

gang l i a and t h e c e r e b e l l u m ) d i rec t m o v e m e n t s t o w a r d s or away

f r o m t h e s t i m u l u s - d e p e n d i n g on phys ica l character is t ics and /o r

associat ions. T h e super io r co l l i cu l i a re f i rs t responders for o r ien t i ng

b u t t h a t does n o t necessar i ly car ry an e m o t i o n a l charge: an af fec-

t i v e response is o n e o f t h e consequences on ly o f pa r t i cu l a r types o f

a c t i v a t i o n o f t h e SC - l ooming , snake - o r sp ide r - l i ke m o v e m e n t s

(Redgrave, persona l c o m m u n i c a t i o n ) .

T h e in t r apa r i e ta l su l cus (IPS) has t h e connec t ions w i t h t h e

m e m o r y areas o f the p o s t e r i o r c ingu la te co r tex w h i c h lead us t o fa-

v o r t h e IPS-SC axis for t h e i n t e g r a t i v e effect o f Bra inspot t ing. Bra in-

s p o t t i n g c o m b i n e s t h e ac t i va ted e m o t i o n a l m e m o r y , its i m p a c t on

t h e sel f and t h e o c u l o m o t o r o r i e n t i n g w h i c h has become associated

w i t h t h a t m e m o r y .

I n t e r o c e p t i v e loops

D u r i n g the set -up o f the f rame in Bra inspo t t ing , t h e c l ient is

asked to describe t h e p resen t i ng p r o b l e m a n d then t o not ice t h e le -

ve l o f ac t i va t ion in t h e body. T h i s i s s i m i l a r t o t h e pract ice in sen-

s o r i m o t o r p s y c h o t h e r a p y [10 ] in w h i c h t h e body ' s response d u r i n g

t h e desc r i p t i on o f t h e p r o b l e m becomes t h e s ta r t i ng p o i n t for t h e r -

apeu t i c i n te rven t i on . In bo th B r a i n s p o t t i n g and s e n s o r i m o t o r psy-

c h o t h e r a p y (SP) t h e r e is n o need t o g e t a l l the nar ra t i ve details, o r

to e l ic i t all t h e associated nega t i ve cogn i t i ons , i f there is su f f i c i en t

body ac t i va t ion to open t h e i n f o r m a t i o n f i le w h i c h needs to be r e -

solved. In SP t h e the rap is t is ac t i ve ly engaged in m i r r o r i n g m o v e -

ments, m a k i n g con tac t s ta tements , and he lp ing t h e c l i en t to f ind

the act ion w h i c h leads to reso lu t ion , perhaps th rough c o m p l e t i o n

o f a t runca ted defence response. In B r a i n s p o t t i n g there is n o need

t o e x p l o r e impu lses to ac t ion , o n l y to observe t h e m w i t h t h e asso-

c ia ted sensat ions as t h e i n f o r m a t i o n process ing m o v e s t o resolu-

t ion . T h e d e v e l o p m e n t o f Bra inspo t t i ng was i n f l u e n c e d by the

s o m a t i c exper ienc ing w o r k o f Peter Lev ine (11] in w h i c h t h e ener-

g e t i c res idues o f t r a u m a t i c expe r iences are accessed and dis-

charged. A l l these approaches are based in t h e cl in ical

obse rva t i on t h a t t h e r e is a na tu ra l process w h i c h , i f l i be ra ted , w i l l

lead to heal ing. In B r a i n s p o t t i n g t h e t h e r a p i s t is engaged in m i n d -

fu l , empa th i c presence w h i l e t h e c l ien t ' s hea l i ng process m o v e s to-

wards c o m p l e t i o n d u r i n g the p e r i o d o f gaze f ixa t ion .

Awareness o f t h e somat i c sensat ions, emot ions , and i m p u l s e s to

act ion a c c o m p a n y i n g t h e t r a u m a n a r r a t i v e invo l ves t h e in te rocep-

t i v e loops t h r o u g h the an te r i o r i n s u l a r cor tex . Body sensat ions are

t r a n s m i t t e d t o t h e cor tex 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 cord and in t h e nuc leus o f t h e s o l i t a r y t ract [16] . In t h e

tha l amus t h e r e is a d ive rgence w i t h p ro jec t i ons t o t h e an te r i o r c i n -

gu la te co r tex p r o v i d i n g a dr ive , w h i l e p ro jec t i ons t o t h e insu la g ive

r ise to the e m o t i o n a l feel ing. T h e fee l ing becomes more d i f f e ren t i -

ated as the i n f o r m a t i o n is passed t h r o u g h the insu la f r o m p o s t e r i o r
t o an te r i o r and then c o n t r i b u t e s to t h e core o f ?the s e n t i e n t self?

[17] . Sensory and visceral i n f o r m a t i o n i n t eg ra ted in the sensory

n e t w o r k o f the o r b i t o m e d i a l p r e f r o n t a l c o r t e x moves on t o t h e

media l o r v i s c e r o m o t o r n e t w o r k f r o m w h e r e there are p ro jec t i ons

t o the e m o t i o n - g e n e r a t i n g areas o f t h e h y p o t h a l a m u s a n d p e r i a q u -

educta l gray (PAG) [18] . These s t ruc tu res in f l uence t h e a u t o n o m i c

nervous system nuclei in t h e bra in s tem to produce changes in t h e

b o d y w h i c h are i n f o rmed to t h e cor tex t h r o u g h t h e s p i n o t h a l a m i c

tracts. This in te rocep t i ve loop has t h e a n t e r i o r insu la as t h e p o i n t

o f visceral and emot iona l awareness. T h e ques t ion , ? W h a t do y o u

feel in you r body w h e n y o u are t e l l i n g me abou t tha t t r auma??

necessari ly invo lves a c t i v a t i o n o f the insula.

The po in t o f i n t e r a c t i o n o f th is in te rocep t i ve loop w i t h ep isod ic

au tob iograph ica l m e m o r y c i rcu i ts t h r o u g h h i p p o c a m p a l a n d pos -

t e r i o r c ingulate areas is in the v e n t r o m e d i a l p r e f r o n t a l c o r t e x

[19] . Th is v i sce romo to r region [20 ] is i m p l i c a t e d in t h e c l in i ca l a c -

t i on o f the a l t e rna t i ng b i l a te ra l s t i m u l a t i o n used in EMDR [21] . T h e

Bra inspo t t i ng p ro toco l inc ludes a u d i t o r y a l t e r n a t i n g b i l a te ra l s t i m -

u l a t i o n and an empa th i c t h e r a p i s t to accen tua te t h e insu la -VMPFC

l i m b o f the i n t e r o c e p t i v e l o o p w h i c h pro jec ts to the h y p o t h a l a m u s ,

m i d b r a i n and v e n t r a l s t r i a t u m . There are also p ro jec t i ons f r o m t h e

insu la t o t h e h i p p o c a m p u s and t h e tempo ra l po le b u t i n t e r connec -

tedness w i t h t h e basolateral a m y g d a l a [22 ] is mos t l i k e l y t o be re l -

evant t o somat i c componen t s o f e m o t i o n a l m e m o r y . T h e insu la

also has c o n n e c t i v i t y w i t h t h e in t r apa r i e ta l su lcus [23 ] p r o v i d i n g

t h e c i r c u i t r y f o r l i n k i n g gaze w i t h t h e body sensat ions.

There is a large sensory p ro jec t i on to t h e m i d b r a i n PAG [ 2 4 ]

w h i c h m a y c a r r y i n f o r m a t i o n a b o u t t h e visceral c o m p o n e n t s o f

e m o t i o n a l reac t ions t o t r a u m a t i c exper iences and t h e k i n d o f deep

p a i n associated w i t h loss. The PAG is also i n v o l v e d in genera t ing

these a f fec t i ve responses [4] . T h e PAG a n d t h e co l l i cu l i are e x t e n -

s ive ly i n t e r connec ted so i t is poss ib le t h a t t h e Bra inspo t is l i n i ng

u p for t r e a t m e n t t h e prec ise fee l ing reg is te red in the m i d b r a i n

PAG - even i f an a t tenua ted ve rs ion reaches t h e insu la v ia t h e

s p i n o t h a l a m i c tracts.

O r i e n t i n g a n d gaze f i x a t i o n

Objects w h i c h make a s u d d e n appearance a t t rac t a t t e n t i o n a n d

induce a saccade, a r a p i d m o v e m e n t o f t h e eyes t o w a r d s t h e m [25] .
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This o r i e n t i n g saccade can be f o l l o w e d by a gaze f i xa t ion on t h e v i -

sual axis f r o m t h e re t i na l fovea t h r o u g h t h e op t i ca l focal p o i n t to-

w a r d s the ob jec t b e i n g l o o k e d at [26]. F ixa t ion neurons in t h e

c o l l i c u l i b e c o m e more active w h e n t h e y reach t h e i r f i xa t ion po in t

(27] a n d microsaccades p r e v e n t loss o f v i s ion th rough h a b i t u a t i o n

{28]. T h i s a l l o w s m a x i m a l in take o f i n f o r m a t i o n abou t t h e object

w h i c h m a y cons t i tu te a sudden threat . Both saccadic eye m o v e -

m e n t s and v isua l f i xa t ion are in i t i a t ed in t h e super io r co l l i cu l i

(SC) [29] . The SC rece ive pro jec t ions d i rec t l y f r o m t h e ret ina and

p r o j e c t t o b r a i n s tem nuc le i a n d to the spine, i n d i r e c t tec tosp ina l

t racts , for i n i t i a t i n g m o v e m e n t s o f t h e head and the eyes and a sh i f t

o f gaze. T h e y c o n t r i b u t e to th ree -d imens iona l o r ien t i ng m o v e -

m e n t s o f t h e head a n d eyes (30). The SC con ta in a map t h a t is t o p o -

g r a p h i c a l l y organized accord ing to re t i na l coord ina tes and t h i s is

a l i gned d u r i n g d e v e l o p m e n t w i t h a sensory map ca r r y i ng spat ia l

i n f o r m a t i o n and an o c u l o m o t o r map for accura te loca t i on o f gaze

(31 ] . T h e super f i c ia l layers o f the SC p r o j e c t t o deep layers w h e r e

m u l t i m o d a l sensory i n t e g r a t i o n is t rans la ted into m o t o r o u t p u t

{32) .Th is super f i c ia l to deep c o n n e c t i v i t y is also seen in p o s t - m o r -

t e m s t u d i e s o f h u m a n b r a i n (33). The SC are responsib le for o r i e n t -

i n g t o o l f ac to r y s t i m u l i as w e l l as visual, aud i to ry a n d

somatosenso ry s t i m u l i [ 3 4 ] .

In t h e co r tex o f t h e cat, the p o s t e r i o r c ingu la te gyrus is ac t ive

d u r i n g v i sua l s t i m u l a t i o n and d u r i n g saccadic eye m o v e m e n t s

(35) . I n t h e m o n k e y , t h e pos te r io r c ingu la te neurons w h i c h are ac-

t i v e d u r i n g gaze f i x a t i o n m a y be ca r r y i ng i n f o r m a t i o n abou t t h e

angle o f t h e eye in t h e o r b i t f o r spat ia l o r i en ta t i on [36] . The pos i -

t i o n o f the eye in t h e o r b i t and i n re la t ion t o the head in space is

b e i n g m o n i t o r e d r a t h e r t han con t ro l l ed by the pos te r io r c ingu la te

c o r t e x [36] . Cor t ica l areas w i t h b o t h o c u l o m o t o r ac t i v i t y and d i rec t

l i nks to t h e p o s t e r i o r c ingu la te co r tex i n c l u d e t h e in t rapar ie ta l su l -

cus, A n e t w o r k s u r r o u n d i n g t h e IPS and inc lud ing t h e precuneus,

p o s t e r i o r c ingu la te , re t rosp len ia l and pa rah ippocampa l cor t ices

(37 } med ia tes c o n t r o l o f eye m o v e m e n t s in response t o sal ience

i n t h e v i sua l f ie ld and vo l i t i on . Gaze f i xa t ion therefore act iva tes

t h e in t r apa r i e ta l su lcus and t h e pos te r io r c ingu la te cortex.

S u b c o r t i c a l l o o p s t h r o u g h t h e s u p e r i o r c o l l i c u l i

Sensory i n p u t t o t h e s u p e r i o r co l l i cu l i act ivates, via t h e tha l a -

mus , the s t r i a t u m w h i c h pro jec ts back t o the SC t h rough the sub -

s tan t ia n igra. T h e subs tan t ia n ig ra pars re t i cu la ta main ta ins an

i n h i b i t o r y c o n t r o l ove r the super io r co l l i cu l i . I n cont rast , cor t ical

areas pro jec t d i r e c t l y to t h e s t r i a t u m and loop back to co r tex via

the subs tan t ia n ig ra a n d the tha lamus . It is conceivable t h a t c o m -

p lex events can have m a n y d i f f e ren t segregated loops associated

w i t h t h e m . W h e t h e r t h e y become in teg ra ted o r rema in separate,

m a y d ispose to a con f l i c t a m o n g cogn i t i ve , emot iona l , and somat i c

componen t s o f a r e m e m b e r e d exper ience. The select ion o f w h i c h

loop is d i s i nh i b i t ed to a l l o w ac t i on is based in t h e basal gangl ia

b u t can be in f luenced at a l l t h e ma jo r re lay points o f t h e loop by

a c t i v i t y w i t h i n the baso la tera l a m y g d a l a in t h e case o f a t r iggered

fear response.

Co r t i ca l p r o j e c t i o n s t o t h e c o l l i c u l i : c o r t i c o t e c t a l s y s t e m s

In t h e macaque monkey , t h e r e are t w o d is t i nc t co r t i co tec ta l sys-

tems [38] . O n e sys tem is based in the visual i n f o r m a t i o n sent f r o m

t h e ret ina t o t h e super f i c ia l layers o f t h e super io r co l l i cu l i and

m a i n l y invo lves areas o f v i sua l cor tex . The v i s u o m o t o r c o m p o n e n t ,

in cont rast , projects t o t h e deep layers o f t h e super io r co l l i cu l i f r o m

areas o f f ron ta l and par ie ta l co r tex and media tes gaze f ixa t ion , sac-

cades a n d t h e coord ina t ion o f head and eye m o v e m e n t s d u r i n g o r i -

en t ing . In the human , the in t rapar ie ta l su lcus (IPS), the e q u i v a l e n t

o f t h e m o n k e y latera l i n t r apa r i e ta l area (LIP), can i n h i b i t the SC

w h e n t h e r e is a conf l ic t b e t w e e n the eyes being d r a w n to a par t i c -

ular s t i m u l u s and a need to d i rec t the gaze e lsewhere [25] . V o l u n -

t a r y o r in ten t i ona l saccades in h u m a n s are h e a v i l y d e p e n d e n t on

t h e in t r apa r i e ta l su lcus [39]. A t opograph ica l rep resen ta t ion o f sal-

ience w i t h i n t h e IPS imp l i ca tes th is par ie ta l area in t h e response t o

the d i rec t ion : ?Tell m e w h a t p o i n t in y o u r visual f ie ld matches best

w i t h t h e fee l ing in y o u r b o d y w h e n you r eyes f o l l o w the po in te r? .

One o f the remarkab le f i nd ings o f B r a i n s p o t t i n g is t h e de f i n i t e sub -

j e c t i v e fee l ing abou t w h a t l oca t i on resonates w i t h a pa r t i cu l a r a c t i -

va t ion . There is o f ten an ob jec t ive increase in d is t ress a t a

pa r t i cu l a r po in t .

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

c i n g u l a t e c o r t e x

There a re ret ina l p ro j ec t i ons d i r e c t l y i n t o nuc le i o f t h e tha l a -

mus : w e focus here o n those w i t h g r e a t e r l i m b i c connec t i v i t y .

The super ior co l l i cu l i are connected w i t h t h e m e d i a l p u l v i n a r and

w i t h t h e i n t r a l a m i n a r nuclei. T h e m e d i a l p u l v i n a r receives af fer -

ents f rom t h e deep layers o f t h e super io r co l l i cu l i a n d projects to

areas o f an te r i o r and p o s t e r i o r c ingu la te cor tex . There a re also

af ferents to the i n t r a l a m i n a r nuc le i f r o m t h e in te rmed ia te and

deep layers o f the SC, especia l ly f r o m somatosenso ry neurons

[40] . The i n t r a l a m i n a r nuc le i are i n v o l v e d in o r i e n t i n g a n d i n sen -

s o r i m o t o r in teg ra t i on ; a n d thei r i npu t s f r o m t h e b r a i n s t e m r e t i c u -

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

con t r ibu te t o ac t i va t ion o f t h e tha lamocor t i ca l man t le . The i n t r a -

laminar nuc le i connect w i t h a l l par ts o f t h e c i n g u l a t e c o r t e x

whereas the media l p u l v i n a r has speci f ic p ro j ec t i ons t o a n t e r i o r

areas 32 and 25 and pos te r io r c ingu la te areas 23 (ven t ra l ) , 29

and 30 (41}. The i n t r a l a m i n a r nuc le i rece ive pro jec t ions f r o m ante-

r i o r c ingu la te cortex, area 24, whereas the media l p u l v i n a r receives

f rom pos te r io r c ingulate, area 23 [40] . Thus, the m e d i a l p u l v i n a r is

in terconnected w i t h an te r i o r c ingu la te areas i n v o l v e d in e m o t i o n

processing and w i t h t h e pos te r io r c ingu la te area in w h i c h m u l t i -

sensory i n f o r m a t i o n is coded for se l f - re levance. T h e media l p u l v i -

nar also in f luences p r e f r o n t a l cor tex , supe r io r a n d in fe r i o r

par ie ta l lobules, insu la r co r tex and p a r a h i p p o c a m p a l gy rus . I t has

a d is t i nc t p ro jec t i on to the IPS.

A n e s t e d h i e r a r c h y based i n t h e t e c t u m ?

T h e deep layers o f t h e super io r co l l i cu l i have inpu t s f r o m o t h e r

sensory moda l i t i es and t h e i r co r t i ca l representa t ions, Func t iona l

MRI studies o f c rossmoda l i n t e g r a t i o n i n h u m a n s suggest t h a t

t h e super io r co l l i cu l i cons t i tu te t h e m o s t s ign i f i can t reg ion f o r th is

f u n c t i o n w h i l e t h e in t r apa r i e ta l sulcus has a w e a k e r in teg ra t i ve

capac i t y [42]. W h e n t h e connec t i v i t y o f t h e s u p e r i o r co l l i cu l i in

m o n k e y s is stud ied by m i c r o s t i m u l a t i o n o f the co l l i cu l i d u r i n g
func t i ona l MRI severa l areas o f v i sua l co r tex are ac t i va ted i n add i -

t i on to t h e f ron ta l and par ie ta l eye fields. However , there w e r e also

changes in t h e somatosenso ry cor tex , t h e p r i m a r y a u d i t o r y cortex,

t h e p r i m a r y m o t o r cor tex , t h e an te r i o r c ingu la te cortex, and the

p o s t e r i o r c ingu la te co r tex [43] . The an te r i o r c ingu la te co r tex is p a r t

o f the in te rocep t i ve l o o p and the pos te r io r c ingu la te co r tex con-

t r i bu tes to se l f - re la ted memor i es w i t h an e m o t i o n a l c o m p o n e n t

- and bo th receive pro jec t ions f r o m t h e media l pu l v i na r . S t imu la -

t i on o f the super io r c o l l i c u l i is be ing f o l l o w e d by ac t i v i t y in areas o f

t h e bra in invo lved in au tob iog raph i ca l m e m o r y and in focused
a t t e n t i o n o n these.

T h e a n t e r i o r par t o f t h e in t r apa r i e ta l su lcus is par t o f a dorsal

f r on to -pa r i e ta l n e t w o r k for t h e assessment o f sal ience [44 ] and

m a y d i r e c t a t ten t i on even in t h e absence o f eye m o v e m e n t s (cove r t

o r ien t ing ) . T h e p o s t e r i o r p a r t o f t h e in t rapar ie ta l su lcus m a y be

m o r e invo lved w i t h eye m o v e m e n t s d u r i n g over t o r i en t i ng . In
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Bra inspo t t i ng l i n k i n g eye pos i t i on w i t h w h a t is sa l ient in t h e a t ten -

t i ona l f i e l d requi res an te r i o r and pos te r io r subregions of t h e i n t r a -

par ie ta l sulcus.

The posterior cingulate gyrus: l i nk ing sensation and memory

Poster ior c ingulate area 23 has rec iproca l connec t ions w i t h the

re t rosp len ia l cortex f o r l o n g - t e r m m e m o r y and it t ransfers i n f o r -

ma t i on abou t head and eye m o v e m e n t s to t h e cauda l c ingu la te

m o t o r a rea [6] . A f t e r a saccade t h e cod ing o f t h e pos i t i on o f the

eye in t h e o r b i t is d e p e n d e n t on pos te r io r par ie ta l i npu t s to poster-

i o r c ingu la te cortex. The m a c h i n e r y for l i n k i n g gaze f i xa t ion w i t h

m e m o r y c i rcu i ts is the re fo re avai lable in these par ie to -c ingu la te

in te rac t ions .

V o g t and Laureys [6] p ropose a six-stage process ing model .

Stage 1 invo lves t h e v e n t r a l p o s t e r i o r c ingulate cortex (PCC) in

ex t rac t i ng se l f - re levant i n f o r m a t i o n f r o m t h e mu l t i sensory inputs,

i n p a r t t h r o u g h connec t i ons w i t h t h e subgenua l an te r i o r c ingulate

cor tex . Stage 2 relates these inpu t s to memor i es th rough the re t ro -

sp len ia l cor tex . I n stage 3 inpu t s t o dorsal PCC f r o m vent ra l PCC

a n d par ie ta l co r tex prov ide i n f o r m a t i o n abou t t h e or ien ta t ion o f

t h e b o d y ? a n d t h e sel f - in space. The cauda l c ingu la te m o t o r area

is ac t ive in stage 4 t o o r i en t t h e head and body via pro jec t ions to

the sp ina l cord. Stage 5 invo l ves in ten t i ona l behaviors. Stage 6

t u m s t h e i n f o r m a t i o n received a n d processed in to appropr ia te

a u t o n o m i c and behav io ra l o u t p u t s t h r o u g h pro jec t ions to the m i d -

bra in and h y p o t h a l a m u s . These s i x stages cover many o f the fea-

tures o f adap t i ve o r i en ta t i on w h i c h are d i s rup ted by t rauma.

M e m o r y - r e l a t e d i m a g e r y

B r i n g i n g a t r o u b l i n g m e m o r y t o m i n d act ivates au tob iog raph i -

cal m e m o r y c i r cu i t s w h i c h have been establ ished t h r o u g h the emo-

t i ona l i m p a c t o f t h e events. T h e basolateral a m y g d a l a has inpu t s to

m a n y areas s i g n i f i c a n t i n reco rd ing emot iona l l y - cha rged l i fe

events such as t h e v e n t r o m e d i a l p re f ron ta l cortex, t h e pos te r io r

c ingu la te cortex, and the h i p p o c a m p a l and parah ippocampa l areas.

I t is a lso rec ip roca l l y connec ted w i t h t h e insu la [22]. In Bra inspot-

t ing , as in s e n s o r i m o t o r psycho the rapy , t h e processing is done p r i -

m a r i l y in t h e b o d y ra ther t han in the though ts o r feelings.

T h e m i n d ' s eye in w h i c h t r a u m a t i c events and losses can be

?seen? is d e p e n d e n t on the precuneus, a media l par ie ta l structure,

w h i c h has inpu t s f r o m t h e v isua l cor tex . The precuneus is act ivated

d u r i n g t h e v isua l i m a g e r y associated w i t h a m e m o r y [45] . I n the

macaque m o n k e y , the p recuneus is connec ted w i t h o t h e r parts o f

t h e pos te romed ia l cor tex , especia l ly p o s t e r i o r c ingu la te cort ical

areas [46] . There a re no s ign i f i can t d i rec t pro ject ions f r o m the pre-

cuneus to t h e t e c t u m . H o w e v e r the precuneus has connec t i v i t y

w i t h the a n g u l a r gyrus and, t h r o u g h that , w i t h t h e in t rapar ie ta l

su lcus [23] .
The precuneus can be d i v i d e d in to t h r e e par ts : pos te r io r v isua l ,

cent ra l associat ive, and an te r i o r s e n s o r i m o t o r regions [47] . T h e

p o s t e r i o r v isual p a r t m a y have a t r a n s i t i o n zone to t h e reg ions in -

vo l ved in m e m o r y . O the rw ise t h e precuneus needs to have coact i -

va t ions created d u r i n g t h e set -up o f the Bra inspo t to i n c l u d e t h e

e m o t i o n a l charge. I t is possib le t h a t the gaze f i xa t ion on t h e Bra in-

spot reduces t h e precuneus i n v o l v e m e n t as processing proceeds

th rough in te rocep t i ve channels, V isua l image ry is n o t necessar i l y

p r o m i n e n t d u r i n g reso lu t i on o f t h e t rauma t i c event.

I n t e r o c e p t i o n a n d gaze

The miss ing step in t h e a r g u m e n t so far is for es tab l i sh ing n e u -

ral pa thways for connec t i ng t h e awareness o f the body fee l ing and

t h e spot in t h e v i sua l f ield. The awareness o f emo t i ons and t h e i r

associated b o d y sensat ions w h i l e r e c o u n t i n g a t r a u m a t i c ep isode

is d e p e n d e n t on t h e an te r i o r insu la y e t t h e r e does n o t a p p e a r to

be any s ign i f i can t connec t i on b e t w e e n the insu la and t h e super io r

co l l i cu l i , In cont ras t the in t r apa r i e ta l sulcus has an an te r i o r reg ion

(h IP1) w h i c h is f unc t i ona l l y connected w i t h t h e insu la [23] . Th is

par t o f t h e in t r apa r i e ta l su lcus is c lose ly connec ted w i t h the a n g u -

lar gyrus wh i ch , in tu rn , is l i nked w i t h m e d i a l p r e f r o n t a l cor tex ,

h ippocampus and parah ippocampa l gyrus, p recuneus , occ ip i t a l

poles, an te r i o r and pos te r io r c ingu la te cort ices. I t is c l ea r tha t these

par ie ta l areas have t h e c o n n e c t i v i t y necessary to l ink b o d y sensa-

t ions, emot iona l awareness, and au tob iog raph i ca l m e m o r y - a n d

gaze d i rec t ion .

H e a l i n g t h e d e e p w o u n d s o f t h e m i d b r a i n s e l f

Economica l l y -d r i ven s y m p t o m - r e d u c t i o n approaches t o psy-

cho the rapy w o r k w i t h ve rba l t echn iques and check l is ts a t a leve l

t h a t has l i t t le i m p a c t on t h e core fee l ings a b o u t the self. A l t h o u g h

st i l l to be f o r m a l l y eva lua ted , c l in i ca l exper ience suggests t h a t

Bra inspo t t i ng is ef fect ive at a deeper level o f t h e psyche - one t h a t
has i ts neura l correlates in t h e m i d b r a i n . Damas io [48 ] has argued

f o r t h e p r i m a c y o f t h e nuc leus o f t h e so l i ta ry t r a c t (NTS) and t h e

parabrachia l nuc leus (PBN)f o r f u n d a m e n t a l fee l ings o f pain a n d

pleasure. These nuc le i rece ive fu l l i n f o r m a t i o n abou t t h e i n t e r n a l

state o f t h e b o d y and are connected w i t h each o t h e r and w i t h

t h e PAG. Sensory i n p u t is i n t e r p r e t e d by the super io r co l l i cu l i b u t

t h e body sensations are t r a n s m i t t e d via these t w o nuc le i - t h e

NTS and t h e PBN. T h e c o l l i c u l i i n tegra te i n f o r m a t i o n i n a w a y

w h i c h a l lows ef fect ive act ion t h r o u g h t h e i r o u t p u t s t o b r a i n s t e m ,

sp ina l cord, t ha l amus a n d cortex. D a m a s i o [48 ] proposes t h a t t h e

beg inn ings o f m i n d and t h e beg inn ings o f s e l f m a y be found i n

t h e SC.

An a l te rna t i ve v i e w is tha t t h e SC is a s i m p l e o r i e n t i n g m a c h i n e

t h a t can i n f o r m re levant areas o f the b r a i n o f t h e occur rence o f a

b io log ica l l y s ign i f i can t ex te rna l e v e n t and, w i t h connec t i ons t o

and f r o m the cerebe l lum, can solve t h e s p a t i a l - t o - t e m p o r a l trans~-

f o r m a t i o n p rob lem: re t i na l t o p o g r a p h y is spa t ia l ; c o n t r o l o f t h e

me t r i cs o f o r ien t i ng is t e m p o r a l (Redgrave, M a y 2012, persona l

c o m m u n i c a t i o n ) .

Panksepp [49 ] d i f fers i n e m p h a s i z i n g t h e m o t o r coo rd ina tes

unde r l y i ng se l f - representat ion. He places these i n an area b e t w e e n

t h e somatosensory f ie lds o f t h e super io r co l l i cu l i a n d the v iscera l

in tegra t ing and e m o t i o n - g e n e r a t i n g capaci t ies o f t h e PAG. T h e urge

to act is cons idered to be more i m p o r t a n t f o r t h e d e f i n i t i o n o f t h e

s e l f t han the i m p a c t o f sensory exper ience . ?I act and feel therefore [

am? (49, p203) . I n t e r m s o f the SC t h e basic u rge t o ac t i on w o u l d be

o r i en ta t i on t o w a r d s o r a w a y f r o m . T h e s e l f w o u l d become def ined

th rough or ien t i ng responses to sensory s t i m u l i ra ther t han s i m p l y

th rough t h e exper ience o f t h e sensat ions. / o r i en t towards o r away

f rom- there fore | f ee l who and w h a t I am. Fundamen ta l hea l i ng o f

deep w o u n d s t o the sel f w i l l o n l y occur w h e n the t r e a t m e n t acts

at t h e m i d b r a i n level. W e have a l l uded t o the poss ib i l i t y tha t m u c h

o f t h e emot iona l response t o an event is genera ted in t h e PAG and

the feedback a b o u t the visceral changes is d i r e c t l y t o t h e PAG f r o m

the spinal cord, The PAG and t h e SC are ex tens ive ly in te rconnec ted

m a k i n g i t possib le t h a t m u c h o f the hea l i ng is h a p p e n i n g a t th is le-

vel - even a l t h o u g h consc ious awareness o f changes is reg is te r ing

at u p p e r cor t i ca l levels.

The s e l f is e labora ted t h r o u g h layers o f advanc ing c o m p l e x i t y in

t h e subcor t i ca l - co r t i ca l m i d l i n e sys tems [50,51] b u t the most p ro -

found valence w i l l be estab l ished at t h e level o f t h e e m o t i o n - g e n -

erat ing, a u t o n o m i c - r e g u l a t i n g , o r i e n t i n g m idb ra in . W h e n
consciousness is d i v i d e d in to anoet ic , noet ic , a n d au tonoe t i c fo rms

[52 ] it is assumed tha t in the h u m a n i t is t h e autonoet ic , s e l f - k n o w -

ing across t ime , m i n d w h i c h needs t o be engaged in therapy. I f t h e
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anoet ic consc iousness does n o t j u s t i n c l u d e a s i m p l e awareness o f

ex terna l s t i m u l i b u t memor i es o f t h e ac t i on impulses, au tonomic

adapta t ions a n d emot iona l responses to events , t hen t r e a t m e n t

needs to i n c l u d e t h o s e areas to be m a x i m a l l y ef fect ive, T h e neura l

corre la tes o f t h e sel f extend f rom the m i d b r a i n t h r o u g h t h e m i d l i n e

subcor t i ca l s t ruc tu res such as the nucleus accumbens, th rough the

m e d i a l p r e f r o n t a l cort ices, t o t h e pos te romed ia l cort ices.

Therapeu t i c i n t e r v e n t i o n s m a y be made at any o f these levels b u t

last ing and fundamen ta l hea l i ng w i l l f o l l o w mesencephal ic resolu-

t ion. Bra inspot t ing 's s t reng th is i ts a b i l i t y t o star t w i t h events in

au tonoet ic consciousness a t t h e cor t i ca l level a n d in tegra te w i t h

techn iques tha t a l l o w heal ing to happen f r o m t h e m o s t basic level

o f t h e s e l f at the n idus o f the tectal h ie ra rchy , a t t h e f u n d a m e n t o f

the bra in 's m i d l i n e s e l f systems.

Brainspotting: a neu rob io l og i ca l hypothesis
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Brainspotting: a neurobiological hypothesis
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