Perinatal Neuroescience
and Skin-to-Skin Contact

——————— e —————

> [

DrINils Bergman

MB.CHE) D.CH, MEH WD
Cape liown, Soutih Africa

www.Kangaroomothercare.com



FETAL BRATIN DEVELGEMEINI)

he first 10/ =14 weeks;
fielaliorain growsnns
dejerminedoyigenesi e DINA)

ereatier:
Brainigrow i isian aciive process.



FETAL BRATIN DEVELGEMEINI)

lineneurons migrate,
eXiiend eI axons and Branches;
anaMmiarersynapsest N (1iousanes)
CONNECIINGNONSENSORYA0rGENS
Morersensations: > More synapses

Brain growth
depends on experiences !



Gestational age

20w allfstiructures; completied

23w, fietiusiisiaware /. conscious
parallel’developmenitor siruchiresrfiunciion

INElroeRavietr and Melrod evel oprment:
arelinseparable
a single integrated whole.




" TThe perinatal sensorium
IS  never in chaos; ...

e intantistwoerldis siriucitred;
competenitandiorganized,
developing| infaniever ordered,

yet ever more complex and

more flexible field of perception®

(Laughlin)



Porges SW Polyvagal theory.

evolution of autonomic nervous system

1t primitive unmyelinated vagus
Immobilisation behaviours

2nd sympathetic nervous system,
Behaviours for “fight or flight”

34 myelinated vagus — rapid regulation
cardiac output
engagement / disengagement



FETAL BRAIN DEVELOPMENT

Cells that
fire togetner,
wire together.
Use It, or lose It.



NEURONAL PLASTICITY

ELIMINATION

20 30 40w o6m 2y (0)VANNG10)Y;
Birth



SENSORY STHMULUS

\

synapse, siore chiemical signal

cremicalisignalisirenger

A

IEHRESHGLEDS,
EXEMPISFrom elinminalion
/ (synapse stabilised)

PATHWAY
(Rima Shore 1997)



FETAL BRAINIDEVELGPMENN)

Developimeniis aiprocess

oiin PrUningsome,
AnEEEVEIOpINGIGIHERISYAUPSES
SGreayingnetralipaiinwaysss

Iihese can be'good or bad -
depending on type of sensations
and experience of the newborn



R Shore

Critical period concepi:

SWindows: o opporiunity iniearly
iffetwhen a child's brainiis
exquisitely primed 1o receive
sensory Input in order o develop
more advanced neural systems.”




NEWBORN DEVEICORIVIEIN

llacuile stimulanoens

SfaclliEie e eiRaifechVeRieHanen
eI MENRIERESS G HENIGLIE

SHENERONEENCINTICHIEREIENRIERCERSISIS
EiFSIgnaISEReHUCEE Ny uIC auleRBIMIC
NEIVGLSISYSIENI O I9eLANPAIIESE,

This Is the basis of healthy development!




Schore

Iniearly postnatal lifie, maintenance
oif: criticalllevels of tachile input ... is
IMporIani’ for nermalibrainimaruraiion.

Areas of the amygdala ...
are in a critical period of maturation,
.. in the first two months of life




Myron Hoier

e prIVatezeal mioi:

SeNsoRY sTmulaion construcied
Py e molner andNnfani fzom
numberless exchanges' of

subtle clues.
(Gallagher 1992)



Through such hiddenmaierna
regulatiors” he discovered that

a Mo Ner precisely: contirols every
glemeniioRRErNnianis prysIoleoys

Fra) b1 (2aeT febr2 fo) hrs
Felease o T NORIMONES

firom\ iflis appetite to e
Intensity of ISt activity.

(Gallagher 1992)




Hofer discovered haiawiaas
Seems 1o be a single physical
ffUncilion) sUChI Asigrooming or
AlrEsing) IsiaciuallyvaaNzinG ol
umbrellaacoversismulite
youchyalance smellipiearing
and Vision, eacarwitin

a specific effect on the infant:.

(Gallagher 1992)



"the wiring of the brain's pathways
IS best supported when it can
infegrate quality sensory input
through several pathways at once,



Neuronal Plasticity

“the first three years are decisive”

The cortex retains some plasticity
throughout life ...

But the limbic system
and the midbrain

IS fixed after the age
of three years ...




Neuronal Plasticity
“the first three years are decisive”

Attachment 9 pla’[fOrm for
Regulation
Emotion SUbsequent
Control
development of

Arousal . ..
Appetite higher cognitive

Sleep

functions.




Infant brain development

Early brain
development IS

INTERACTIVE
RAPID
DRAMATIC



Infant brain development

CRITICAL PERIODS
require

specific stimulations
at specific times



Infant brain development

Quality SENSORY
STIMULATION

makes brain able to
think and regulate



Infant brain development

Negative experiences

(both absence of good ...
and presence of bad)

have long lasting
effects



Current paradigm versus NEW:
Infant brain development

1. Genetically determined EXPERIENCE

2. Develops In linear time CRITICAL PERIOD
3. Activity Increases w age GREATEST 3yrs
4. Mother = good context = WIRES BRAIN

5. Deficits correctable later Limbic FIXED at 3y

(Rima Shore 1997)




“The mammalian brain Is designed to be
sculpted into its final configuration by
the effects of early experience”

These experiences are embedded
In the attachment relationship.




The neurehenavioural progiamimes
originate in the LIMBIC SYSIEIV]
EXpressed through
Ve IaIZIIlS
(EULEREMIC NERGUS SYSIEN)
Vo0 RIIN/SIS
(EnCOCrne system; NoHNONES)
CErEnellar ConNECLIoNS
(somatic system)



@@ REPRODUCTION

./
)‘( ’
HORMONES  NERVES MUSCLES

enhdocrine autonomic NS somatic




BEHAVIOUR
7~ /7 \
HORMONES * NERVES MUSCIEES

R

HOLE BODY




Alllmammals have seti sequence
0 Benaviours al Birtia .

REPRODUCTION

... All"withi a
/ l single purpose : 1o

BREASTFEED

.. MUSCLES



After birth, events are
determined ...
... by the neonate
stimulating the mother!
(Rosenblatt 1994)



Breast-feeding Is “established
through a set of mutual,
complex sensory stimulations
In mother and child.”

(Kjellmer & Winberg 1994)



In all mammals .......

..... the newborn is
responsible for
Initiating
breastfeeding,

not the mother |

EXCEPT IN HUMAN ???



Sequence human newheraereast=iecaing
Pre-reguisite = nabitat

hamnd to: meuth

LORGUE MeVES

MEUANMBNES

EY/EieCUSES nIpple

crawisiiomipple

|alches ternipple

suckles

(Widstrom et al 1994)




mutal
psycho-physiologica

caregivers



Warming, feeding and
protection behaviours are
Intricately, inseparably

linked to the right place.
(Alberts 1994)

= NUTRITION PROGRAMME



“Habitat = niches =AGALN

requires OXxygenaiion e 1/ 1pr7A T,

FETUS —— Warm’(h noi the moither,
Nutirition

UTERUE brotection PO viaes, all eeds;

BIRTIH == fiabjfaf 1rarnsiiion \f
requiresiiGxygenation
NEWBORN s WGYWrh WHE HABLTATS

NUtrition nos e moﬂver,\
MATERNAL oootection | 222 vides: all Heeds

INEANT
SKIN-TO-SKIN g The newborn is programmed l /

to function in a specific
COTACT HABITAT , which is




requires| Oxygenation
NEWEORN s 1/

INUiriTion
MATERNAL Profiection
INFEANN, I
SKIN-10-SKIN
CONTACT BIREASHIEEEDIING

s tetlink beiween HABIAN
and the BASIC BIOLOGICAL NEEDS

s the whole PROGRAMME,
Not just the eating !




BIPEDALISIVI &

NARROWER _PROBLEM

PELVIS

TOOLL USE \ §f
&0
ANGUAGE
SOWNS e bIgger
JNrPfNCEJ
BRAIN SIZE nead ¢ JJ“J o be

|_, i '
P0rn out of the

smaller pelvis ??



SOLUTIONE “the birtn of
EXCEEaIngIy neleleaically;
InmElENRIERSHORVIGCNG
UIENIE CIBACTRTIING IGVVir
Willeeetr dosinriiell b elgle

RO IANtAE WML
(McKenna 1993)



100%

2%

0%

Actuall birth
Takesiplace at

EXFECIEDR Ofmonthns ...
BIRTH

L Whichtmakes
e humanibirii

oneyearsiee soon:

EXCEEDINGLY.

ACTUAL
B1RAH

IMMATURE

| 2112




Human milk is $he means

whereby the immature infant
CONTINUES LIS GES TATION.

OXxygenation)| *++
UNERUS S UMBILLETCAL CORDS MWarmith =

Nudizition S
Proieciion 5

Oxygenation) (+)
CHEST MOTHER'S MILK Warmth B

(BREAST) Nutrition +++
Protection ++




WHY KANGAROQO ?

Viarstipiais havera
PEIGH

e WITICINGES
feUIFNIPRIES

... and can' close tight
for protection




KANGAROO VIOTHER CARE

-SKIN-te-skin CALOR warmith
-Breastfiecding LECHE milk
~Prelection AMGR jove

KNG SHarieanoy
DrsrReyiandiMariinez,
(1979) Bogota, Colombia.
UNICEF report 1983
“remarkable claims”



KANGAROO VIOTHER CARE

-SKin-to-skin PLACE o) HABLT AT
-Breastieeaing BEHAVIOUR or INTCHE
-Protection SIUPPORIN tior DYAD



KANGAROOIMOINHERICARE

SKInETosKIn cContacs:

***********

***********

Suppori e fthe'dyad



ANGANEIE) )NOTRIER CARE

A mother and baby
DYAD
are asingle
psychobiological
organism




The . DEFENCE brogramsshuilis
of ' the others immediately

DO

HORMONES NERVES  MUSCLES
= PROTEST - DESPAIR




Universal' response o
separation (wrong habitat):

Projesiz = i

o INTense
ACTIVITY,
Trying 1o
find the
habitat ...



Universal' response o
separation (wrong habitat):

S AeSPalrESPoNISes::
~When separation
ST prolonged::
..Syshiem| shuts down' for
prolonged survival



HYPERAROUSAL = (Sehore 2001

.. sympanneticisystiem achivaied,
increasingiE R BRI S one, Vigiiance;

diSHizesssiexpressediasin
CRYINGEN SCReamIng) GISHaNeIo;
Sfranificldisiress  or fiear=terror:

hypermetabolic state in the brain®



DISSOCIAION (Senorz 2001

= latier forming, parasympathetic,
shalie o sconservation=withndrawal*

AN IVBOMET A6 ICAPEOCES S WICH
nennaividualNpassivelvadiSengages
10/ CONSErVe energies: .

“fo froster survival by the risky
posture of feighing death”.



HYPERARGUSALE
DIESSOCIA TLON (5chore 2001)

RIS STaneb oISy mMpaiietic
ANEPErASYMPAIIEIICICOMPONENTS
areiVperaciivared SCreaiing

. cnaoftiic biochemical alferations

.. @ fioxXic neurochemistry in the
developing brain



HYPERAROGUSAE=
DISSOCITA ILON (Schore 2001)

SnNine developingibrain,
SHaTEsiorgunIZEnelraliisysTenis)

restifing i enduring 1iraits:



HYPERAROUSAL = (Sehore 2001

.. sympanneticisystiem achivaied,
increasingiE R BRI S one, Vigiiance;

diSHizesssiexpressediasin
CRYINGEN SCReamIng) GISHaNeIo;
Sfranificldisiress  or fiear=terror:

hypermetabolic state in the brain®



CRYING IS BAD EFOR BABY !

“Crying ...
GEpletes Energy EsEIVes and oxy/aENR|
IRCREASEsHRuEECTaRNIZ PRESSUKE;
[NCHREESESWWIIEENIIORE  colRERE
InCreases base excess,
re-establishes fetal circulation,
IRterferes Wit the Ifiant s apility to
Interact with caregivers.”
Gene Cranston Anderson (1984)




CRYING IS BAD FOR BABY !

“Ilhese efifiects place fullterm and

PreterRminhiants et Oreater FSKo)
FESPIALeIRACISHRESS;  PREUMGHIAGKEX,
acUileeIRSHC IICAINRbEEVER UG 2k
HEEMGKRIHIa0 e UIRINECESsaIR/Atieabieni
IO PSELEOSEPSIS; delayealCIrcUIatonRy
and pPsychoesocial adaptation to
extrauterine life.”

Gene Cranston Anderson (1984)




SEPARATION 1S HARMEUIE

“Origins, eff many/. benavieural
geviatiensiarerinknown: ...

. CANISOMENe traceaack to
VielatieRsieiranNnnaie aueRe s

(Kjellmer and Winkerg| 1994).



Conifemporary neuroscience

currently exploring early beginnings
of adult: brainpathology: ...

L dlferationsiin e funcional
Organisarion o rhAe uman brain ...
.. correlated with the absence
of early learning experiences.



Schore / Bergman

“developmential psychoneurobioclogical model™
good attachment >
> efficieni?righi: brain regulation =
> inffanimentaliheal =
> adulmentalthealiias

Pooer adulifmenial healin = causealby
Poor infant mental healtin = caused by,

Poor right brain regulation > caused' by

POOR ATTACHMENT ~ caused by

lack of skin-to-skin contact=> caused by
SEPARATION




In medical literature —
two conditions uniquely
show hyperstimulation
of both arms of the ANS

NEWBORN
SEPARATION

and

BUTHID
SCORPIONISM




At birth, fihe human beinhg has

Sensory. Percepiions

Wi g SR hZes =
firexperiencestalifiis

sensdiions maximally.

As it develops),

11 learns 1o "dampen down"

sensory Inputs.




BUTHIDSCOREBI@INISIV]

BUithid SCOrPIGNISA. ...
e ISiarpeieueliy
clezie] ) copielfilofr)
o CoUISESHIIENTIOSIASEVEE NI
905518l EraRENIMEAGIIZRIESS:

Biblical writers use “scorpion sting” as a
metaphor to convey the worst kind of pain !



BUTHID SCORPIONISM

Unique — P. transvaalicus cholinergic without
adrenergic - thought impossible!!

P. granulatus P. transvaalicus

sympathetic parasympathetic
(= adrenergic) (= cholinergic)
Pulmonary oedema Fatal syncope
PROTEST DESPAIR

HYPERAROUSAL  DISSOCIATION




HYPERARGOUSALL=
DISSOCIATION (Schore 2001)

RIS STaneb oISy mMpaiietic
ANEPErASYMPAIIEIICICOMPONENTS
areiVperaciivared SCreaiing

. cnaoftiic biochemical alferations

.. @ fioxXic neurochemistry in the
developing brain



Mother and oiispringiliveniia
biological state that has much in
common withraadiction, Wihen hey
arerparied Helnianidoesineisus
MISSNISOTHE AR EXPErIenCEsid
oyl eslel gsve gl dejiell gl
drawal fion ar oS o Ner sensory
stimulii, not unlike The plight of a
heroin addict who goes' cold turkey.

(Gallagher 1992)



THE SEPARATED BABY THAT
IHAS SEITNECEDS IS NOIF HAPRY

DI ISTINT DESPATLRS
DISSOGIANON

LT IS
HARDWIRING PRIMITIVE
DEFENCE PATHWAYS Il




SEPARANL@INN!

THE "PRIMARY
VIOLATION"
.. the very
worst thing ...
to any newborn
according to biologists is



SEPARATION

HHE INNATE AGENDA
OF MONFER
AND NEWBORN



MATERNAL-INFANT
SEPARANMGON

= ABUSE




