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The neurobehavioural

programmes originate in the
LIMBIC SYSTEM

EXpressed through

nypothalamus NEURO
(@utionomic nervous;system)

hypophysis ENDOCRINE
(endocrine system, hormones)

cerebellum etc BEHAVIOR
(somatic system)



HIGHLY CONSERVED
NEURO-ENDOCRINE

BEHAVIOR
@@

/
ll( I'
HORMONES  NERVES MUSCLES

endocrine autonomic NS somatic




HIGHLY COINSERVED
NEURO-ENDOCRINE
BEHAVIOR

(2
@@ REPRODUCTION

HORMONES NERVES  MUSCLES



HIGHLY COINSERVED
NEURO-ENDOCRINE
BEHAVIOR

(o
DO

HORMONES NERVES  MUSCLES



HIGHLY COINSERVED
NEURO-ENDOCRINE
BEHAVIOR

(2
@@ REPRODUCTION

a2

ORMONES NERVES  MUSCLES




HIGHLEY CONSERVED
NEURO-ENDOCRINE

BEHAVIOR
</ N\
HORMONES  NERVES — MUSCLES

R

@

HOLE BODY



(“‘JJruc:s N RENnaiology OOy

Staniey Graven
Early neuresensenyvisual,
UEVEIGPMENLBIES ANt NEWROIA

§_
UJ
P_"
5‘_
(U

HINSTERSEROUSHNISTEKENORESS]
PHNCIPIESTUERVEUNTOMICANETU I i al SWIGIES
QOGP RIYAONIUIIARNRIARNTSE

e SK eI SUPPIESSION B UISIUPLION Of;

I

IS very significant and potentially lasts a life time.




All frumrfub have

C ehaviours c
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single’ purpose : 10




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



Breast-feeding 1s “established
through a set of mutual,
complex sensory stimulations
in mother and child.”

(Kjellmer & Winberg 1994)









Warming, feeding and
protfection behaviours are
intricately, inseparably

linked To the right'place.
(Albertis 1994)

= NUTRITION PROGRAMME






In all mammals .......

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

not the mother |l

EXCEPT IN HUMAN ?2??



nand to moutn
lOnguUe MOoVes

MOULINTIGVES
SYE TOCUSES MIPPIE

ClidWiIS tOrIppRIe
dLCNES Lo NIPpPIE
CKIEes

 —

J.

(Widstrom et al 1994)




ACTA PADIATRICA

Acta Paediatrica ISSN 0803-5253

REGULAR ARTICLE

Newborn behaviour to locate the breast when skin-to-skin: a possible
method for enabling early self-regulation
A-M Widstrom (ann-marie.widstrom@ki.se)', G Lilja®, P Aaltomaa-Michalias®, A Dahllof*, M Lintula®, E Nissen"*

Conclusion: Inborn breastfeeding reflexes were depressed at birth, possibly because of a
depressed sensory system. It is hypothesized that when the infant is given the option to peacefully
go through the nine behavioural phases birth cry, relaxation, awakening, activity, crawling, resting,

familiarization. suckling and sleeping when skin-to-skin with its mother this results in early optimal
self-regu Table 2 Definitions of behaviours not restricted to a specific phase

Behaviours Definition

Eyes Closed or opened
Looks mainly at mother's breast
Looks mainly in the direction of the mother's face
Soliciting sounds An affirmative, short, ringing so sound
Hand-to-mouth Hand in/or touching the mouth
Hand-breast-mouth Infant moves hand across mother's breast and
brushes the nipple/areola and brings hand
to mouth
Rooting Twisting movement where face is brought across
or lifted above mother's chest and turned to side
or hand
Rocking/pushing Rocking activity without shifting position




Table 1 Definition of phases/behaviours identified

Phases

Behaviours

Birth cry
Relaxation phase

Awakening phase
Active phase
Crawling phase
Resting phase
Familiarization

Suckling phase

Sleeping phase

Intense crying just after birth

Infant resting/recovering. No activity of mouth, head,
arms, legs or body

Infant begins to show signs of activity. Small thrusts of
head: up, down, from side-to-side. Small
movements of limbs and shoulders

Infant moves limbs and head, is more determined in
movements. Rooting activity, ‘pushing’ with limbs
without shifting body

"Pushing’ which results in shifting body

Infant rests, with some activity, such as mouth activity,
sucks on hand

Infant has reached areola/nipple with mouth
positioned to brush and lick areola/nipple

Infant has taken nipple in mouth and commences
suckling

The baby has closed its eyes




“The newborn may appear
helpless, but displays an
Impressive and purposeful
motor activity which, without
maternal assistance, brings the
baby to the nipple.

(Michelson et al 1996)
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PSN envisions a community that
embraces its mothers and babies, and

values the unigue
opportunity atbirth

to impact the physical and emotional
well-being of the newborn.



Target #1 for 2005:

Report that 65% of infants are
placed and remain in

direct skin'to'skin contact
with their mothers

for at least one hour
during the first 3 hours after birth.



Stin-o-skin and breasteeding ()

Babies| breastfeeding

Moithers intending
to) breastfeed

05 4 106 206 36 46 100m QU

== Breasteeding nendon == Sin--skin ong hour == Breasteeding atdischarge

Used with permission: Ruth Stanhiser, MD



Journal of Human Lactation

http://jhl.sagepub.com

Effect of Early Skin-to-Skin Mother Infant Contact During the First 3 Hours Following Birth on Exclusive

Breastfeeding During the Maternity Hospital Stay
Leslie Bramson, Jerry W. Lee, Elizabeth Moore, Susanne Montgomery. Christine Neish, Khaled Bahjn and Carolyn Lopez

P varlwe for tremd pest « oo

loiSmins 161030 Mins 31 1o 59 Mins 1o hrs
Skin to Skin Time

More skin-to-skin = more breastfeeding
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BREASTFEEDING
IS A BEHAVIOUR
OF THE NEWBORN

Not the mother |
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Prefierm Infani; Breasifieeding Behaviour: Scale

NUFRIIVESSUCKINGI=E>ammifiswallowed

FUllforeasiiieeding = exclusiverBri:




KERSTIN HEDBERG-NYQVISTE

/]

PLBBS

Prefierm Infani; Breasifieeding Behaviour: Scale

EARLCIESIFOBSERVANLOIN:
Weeks PMA) 26129150 Sl 52 31554,

Al

On

35 3

FOoING 9075 I
grasp 5075

jarcn 957

sucking 90%  Nutritive)

wallow Effective
bU rst >30sucks

Full breastfeeding 33w



Step 1 SKIN-TO-SKIN
Continuous skin contact

The newborn must be in the right
environment for the behaviours that
It IS capable of to be expressed. It
requires protection from stress and
provision of warmth.

KMC provides the “maternal nest”

Ideally this should be done on prematures AT BIRTH.
However it can be done later, even with nasogastric tube
providing expressed breast milk in the meantime



Smell nipple

uterus in the mother’s milk!




Rooting
Sipping equires help, w

and “sipping”

= feeling milk in mouth



Alert
for

Suckling




Alert
for

Suckling




Breastfeeding & Suckling

From 16 or 20 weeks gestation,
the fetus is swallowing.
From 26 or 28 weeks gestation
the fetus can SUCKLE
From 36 weeks gestation the
fetus is able to SUCK

SUCKING and SUCKLING
sound same, but VERY different



Latching

Swallowing

arelty swailiowedad witnout any
Interference of breathing

This is INNATE.




Step 8 First breast milk meal.

Steps 1 to 7 and on take place
rapidly in the fullterm.

They can occur in the first
alert period after birth in a
premature if allowed to,but
may require a longer period
of defined steps In successive
alert periods. For late prem
lactation, step 8 is the first
time milk 1s swallowed
Enough to feed the baby.



Together
continuously

Frequent feeding

ep 1C
Together continuously
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Meier 1988

BOTTLE AND BREASTFEEDING IN PREMATURE
Prematures babies weighing 1300g and 34/40 PCA,
givenialternating bottle and oreastieeas.

% Sucking Sucking

burst Rest  DUrst | | _
Bottle Baseline
| : PO
Takes longer
Breast _ Ba(s)ellne
Suckling Non-nutritive PO,

continuous
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SUCKLING Uses the lare J’:j"i' muscle in
iihe baby's ud making
e smallesirmovement;

SUCKLING requiresilols ol "riny ana
yeakimuscies;, making
maximum effort,

. and IS STRESSFUL |




Bottle feeding requires SUCKING,
which requires completely different
muscles, and does NOT allow co-

ordination between swallowing and

breathing. Bottle feeding causes STRESS in
prematures, and relative post-prandial hypoxaemia.

SUCKLING - in and of itself,

4 apart from nutrition intake -
has beneficial effects

on both mother and baby.
SENSORY STIMULATION ....




Stickling
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which induces sedation and sleep.



STATE ORGANISATION.

The ability to appropriately
control the level of
sleep and arousal.



STATE ORGANISATION.

Simplifiec
HARD C
C

scale -
RYING

RYING

FUSSING

ACTIVE AWAKE
QUIET AWAKE
ALERT INACTIVE
DROWSY

ACTIVE
IRREGULAR
QUIET
DEEP

SLEEP
SLEEP
SLEEP
SLEEP

L to R shunting, IVH risk
Stressful, wastes calories,

... build up to stress

This i1s feeding zone!

Time to connect - stimulation
... transition zone

... transition zone

... activity consumes calories

Good sleep - digestion zone
Apnoea zone !!



QUIET SLEEP
DEEP SLEEP




KMC babies oscillate slowly in safe zones

Simplified scale -

FUSSING

ACTIVE AWAKE
QUIET AWAKE
ALERT INACTIVE
DROWSY

ACTIVE SLEEP
IRREGULAR SLEEP
QUIET SLEEP

Separated babies oscillate

erratically to danger zones
risk
stress

feeding
stimulation

digestion
apnoea



(Ludington 2006)



Not so much duration,
or density of any sleep stage,
or number of sleep stage episodes, but,

cycling between quiet sleep
and active sleep

IS what Is Important



48 hour baseline chaotic pattern of Pre-
activity and quiet HR & RR

I'n SSC:
\. rh |l

* Non-chaotic pattern




“The newborn may appear
helpless, but displays an
Impressive and purposeful
motor activity which, without
maternal assistance, brings the
baby to the nipple.

(Michelson et al 1996)
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Gut hormones.
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Slide from JILL BERGMAN



I
oleic acid, alpha-linolenic acid

N Inprnosphoglycerides;
glycerolimolecllersames

IWoNaiyAacidsiesierified

Phesproliprasiare
dimajoer componeniroirall
biological- membranes,

Sphingomyelin particularly
concentrated in BRAIN

major part of MYELIN.


http://en.wikipedia.org/wiki/Image:Fat_triglyceride_shorthand_formula.PNG

AN SACLDSIARER
SPECLES SPECIEILC

Denairificaliontand myelinisation peakstoceur
diif 2 anarer moenins
IS‘maximal ai-one year:....

AT one year: human milk has less protein,

but MORE TRIGLYCERIDE !l



http://en.wikipedia.org/wiki/Image:Fat_triglyceride_shorthand_formula.PNG

Fat and Energy Contents of Expressed Human Breast Milk in Prolonged
Lactation
Dror Mandel, Ronit Lubetzky, Shaul Dollberg, Shimon Barak and Francis B.

Mimouni
Pediatrics 2005:116:e432-e435
DOI: 10. 1542.,-"peds. 2005-0313

Up o) 6 moniihs,
milkiis 72475 fat;

buirafter 12 montns i s 10,775
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Evidence on the long-term
effects of breastfeeding

SYSTEMATIC REVIEWS AND META-ANALYSES

Bernardo L. Horta, MD, PhD
Universdade Federal de Pelotas, Pelotas, Brazil

Rajiv Bahl, MD, PhD

Diepartment of Child and Adolescent Haalth and Dewlopment,
Wirld Health Organization, Geneva, Switzerland

José C. Martines, MD, PhD

Department of Child and Adolescent Hailth and Deavlopment,
Wirid Health Organization, Geneva. Switzerland

Cesar G. Victora, MD, PhD
Univerddade Federal de Pelotas, Pelotas, Brazil

World Health
Organization




Figure 51 Mean dfference in cognitive development scores and s 95% confidence interval bebween
breastied and non-breastfed subjects in d¥erent studies. Whether the estima®e was for males
(M), females (F) and al (A) & indicated in parenthess
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BREASTFEEDING
AND BREAST MILK

INCREASE IQ
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AT - Pty 3 3 FROM THE AMERICAN ACADEMY OF PEDIATRICS
of Pediatrics et

Organizational Principles to Guide and Define the Child

DEDICATED TO THE HEALTH OF ALL CHILDREN™ : ; 5
Health Care System and/or Improve the Health of all Children

POLICY STATEMENT

ical and neurodevelopmental advantages ol Dreastieeding, infant nu-

trition should be considered a public health issue and not only
a lifestyle choice. The American Academy of Pediatrics reaffirms its
recommendation of exclusive breastfeeding for about 6 months, fol-
lowed by continued breastfeeding as complementary foods are intro-
duced, with continuation of breastfeeding for 1 year or longer as
mutually desired by mother and infant. Medical contraindications to

PEDIATRICS Volume 129, Number 3, March 2012







Human Milk Banking Association
of North America

«Setting the Standards for Human Milk Banking
*Meeting the Milk Banking Needs for North America

A Safe Alternative in the Absence of Infant's Own Mother's

This website is designed to provide information on
milk banking and how to contact a milk bank to
donate milk or to order donor human milk. This
site 1s also a resource for health care providers and
others who are looking for information on
HMBANA's resources and services.

http://www.hmbana.org/




"Where it is not possible for the biological
mother to breastfeed, the first alternative, if
available, should be the use of human breast
milk from other sources. Human milk banks

should be made available in appropriate
situations."
World Health Organization/United
Nations Children's Fund

http://Iwww.breastmilkproject.org/




INFANT FEEDING FREQUENCY:
available evidence & neuroscience
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CINSE conticall/sstpcoRtical

(also to PNS

ANS: emotional /A limbic brain
(IRcElESNS)

ANSEmyelinatea Vagus: (INAY)

ANSESURmMYElinated Vagusi(DIME)
SU=aiapnicemacic

Internal
Somatic
environment

ENS: submucous plexus
MYENCErIC PIEXUS




ENTERIC NERVOUS SYSITEM 11
e

[

The digestive system is endowed with its
OWn, lIocal nervous system referred to as
the enteric or INTFEINSIC NEKVOoUS System.

I’he magnitude and complexity of the enteric
nervous system Is Iimmense - it contains as

many neurons as the spinal cord.
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Benoist SCHAAL
SMELL

~@lfaction In the fetal and
prematireriniiant:
URctional statlis ana Expected

external

clinicaliimplicationsHs environment

Eunctional at end’ of first trimester;
Degins very early, experience dependent
“effective from 29w GA™ - significant
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DOUCE Il

e secretion of Areolar (Montgomery’s) Glands from
Lactating Women Elicits Selective, Unconditional
Responses in Neonates
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In the newborn and the mother.”



SlRreaRVaonteCgERY  the
Sleeping braintmay: thits
rEMAIRTSERtIENE Ol an
Organism’s odor
environment.”

ad

o Wl \
m stimulus period O post-stimulus period D

c
o
2
©
—
3
©
o
>
2
el
[
L

nfAG water nfS nfHM cowM nfFM van M

Figure 1. Areolar glands and infant behavior. A) Areola of a
lactating woman (day 3 postpartum) with Montgomery's glands giving
off their secretion (arrow). B and C) Newborns' oro-cephalic responses
to the secretion of Montgomery's areolar gland (B: lip pursing; C:
tongue protrusion). D) Mean (= sem) relative durations of newborns’
oro-cephalic responses during (10-sec stimulus period) and after (10-sec
post-stimulus period) presentation of various olfactory stimuli (Abbre-
viations: AG: secretions of areolar glands; S: sebum; HM: human milk;
cow M: cow milk; FM: formula milk; van: vanillin; M: milk; f: familiar; nf:
non-familiar; n=19).

doi:10.1371/journal.pone.0007579.g001
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Fetal stomachl appears 4-WeEEKSHEAS
oy 11 WEEKS, Wall Capable O MUSCUIc

CONtraction.

“Patterns of antropyloric motility
in fed healthy preterm infants”
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Hvdrochloric acid

Important for activation off pepsinegen
Inactivation; off MiCroorganisms suchr as bacteria.

considerable importance in the very voung animal.
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Chymosin
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Gut hormones.
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Findings of the review

What to feed
Choice of milk

Breastfeeding or mother’s own expressed milk. There is strong and consistent

evidence that feeding mother’s own milk to pre-term infants of any gestation is

associated with a lower incidence of infections and necrotising enterocolitis, and

improved neurodevelopmental outcome as compared with formula feeding. Feed-

ing unsupplemented mother’s own milk to pre-term infants <1500 g resulted in
slower weight and length gains, but the implications of this slower growth are
unclear and there is not enough evidence to assess if it increased the risk of malnu-
trition. Long-term beneficial effects of breastfeeding on blood pressure, serum lipid
profile or pro-insulin levels have also been reported for pre-term infants. There
are limited data on most outcomes in term LBW infants; the available data suggest
that improved infection and neurodevelopmental outcomes associated with feed-

. 5 . " . " .
ing mother’s milk in pre-term infants are also seen in this group.

Breastfeeding and mother’s milk:
Strong and consistent evidence




How to feed
Feeding methods

Cup feeding compared with bottle feeding. In pre-term infants, cup feeding leads to
higher rates of full (exclusive or predominant) breastfeeding, compared with bottle

feeding at the time of discharge from hospital. Cup feeding was also associated with

greater physiological stability, e.g. lower risk of bradycardia or desaturation, than
bottle feeding. No data are available for term LBW infants. When cup feeding is cor-
rectly done, 1.e. with the infant upright and the milk is not poured into the mouth,

there is no evidence that there is an increased risk of aspiration.

Cup feeding versus bottle feeding:
Cup feeding higher breastfeeding
greater stability



FEED FREQUENCIES AND INTERVALS

Results

Effects on mortality, serious morbidity,
neurodevelopment or malnutrition

No RCTs or observational studies were located

which examined the impact of feeding fre-
quencies or intervals on mortality, serious

Effects on other important outcomes

Only case series and descriptive studies were

located which examined outcomes such as feed
tolerance and biochemical measures (Level IV
evidence) (270, 282). These studies indicated

Conclusions and implications

Only case series and descriptive studies were
located in this section. These describe the

about the safest or most effective regimens. No
implications can be drawn for infants of par-

ticular gestational ages or birth weights,

Recommendations

No policy statements from international or

national organizations were located which

examined the trequency ot teeding in LBW
infants. Standard practice in many neonatal
units is to commence feeding 4-hourly for
infants >2000 g, 3-hourly for infants 1500-
2000 g, 2-hourly for infants 1000-1500 g,
and hourly in infants <1000 g. Feeding inter-
vals are then extended on an individual basis
depending on feed tolerance, gastric aspirates
and physiological stability. It was not possible

to provide additional recommendations due to

insufficient evidence.

Only case series ...
Insufficient evidence

No mention of
stomach capacity




EVIDENCE

FOR
STOMACH
CAPACITY



4
.5 | Assumption: 3kg baby,
requiring 160 ml/kg/day
3

daily requirement = 480ml

z Standard
S CARE:

3 S-hourty
- schedule

0 10 20 30 40 50 60 70 80

volume ingested




KEY QUESTION:
WHAT IS THE

SIOMACH
VOLUME
OF THE

NEONATE ???




Length

3
é Transverse
3 AP diameter
5
5 Using

+2SD >

13-15 16-18 19-21 22-24 25-27 28-30 31-33 34-36 37-39

Gestational Age (weeks)



BRADSHAW formula

Formula for calculation of stomach capacity (Charles Bradshaw, UCT)
Assumptions: the stomach can be approximated by dividing into

three sections, namely a ellipsoidal hemisphere, an ellipsoidal cylinder,

and a skewed ellipsoidal cone.

Variables: a = anteroposterior radius, t = transverse radius, | = length stomach
Relations: the height of the cone and the hemisphere are both the same as 'a’.

Ellipsoid = 4/3*P*r1*r2*r3 =4/3 *Pi *a*a*t;
therefore volume of hemisphere =2/3Pi*a*a*t
Cylinder = Area of base * height =(Pi*a*t)* (1-2a)
Skewed cone = 1/3 * base *height =1/3*Pi*a*t*a
Total volume =2/3*Pi*a*a*t + Pi*a*t*(l-2a) + 1/3*Pi*a*t*a
=Pi a*t*| -Pi * a *a*t
= Pi * a * t*(I-a)

Goldstein and Sase data:
Stomach capacity at term 10 - 15 ml|




45 MIN CYCLES ( 32 cycles/day)
12 ML PER CYCLE = 384 ml




Newborn stomach volume.

Gastric volumes at birth
Correlated with gastric pH,
gastrin and sematoestatin: =

“fetus drinks 10" ml portions
of amniotic fluid ...”



StU J\ |OCated:
C was determinec

R Indian pest-moertem studies

Only recent
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“An Autopsy Study of Relationship between
Perinatal Stomach Capacity and Birth Weight.”
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KERNESSUK 1997 (Russian)
e
POSLMOKtEM: 1IN SITU MEasUres

(dppliearBradsnawiermula)
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NCES WIth datas:

KROWR Fefere

(12

-
Scammon and Doyle 192C

“Observations of the capacity of the stomach in
the first ten days of post natal life.”




“Observations of the capacity of the stomach in

the first ten days of post natal life.”

Anatemic capacity:Was determined
frle)re
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Known references withraatas

Scammon and Doy,

guoted in Silverman; 1961

“Observations of the capacity of the stomach in
the first ten days of post natal life.”
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modern Infant feeading:

Did net measure stomachn capacity:
Presdetermined alficeding irequency!

[MVESTIGALOKRSI S NOT J,Jrr) SiRg erJJJerJrU
(they.

) rqu sn—*Jr J.)SEFVJ rum Lpor
o \

times per day.”




Imagine a study !!

S S| | Stomach c“:],’):)r“‘r*y

withrarpballeent ... at end off NG

[estthe pressureen adults
MUSE R BENRNCOMIGKtALIE

= HERENS FISK R KERLIX
> LOIbE aVoIded = EXPECLED PhYSIOIogy.

STOMACH CAPACITY




Imagined study was done!!
Zangen S et al 2001

Rapid Maturation of Gastric Relaxation
in Newborn Infants

75 ml per feeding

NO refrerence given ....




Pressures; (mmHg)

Balloen infilates to

=)
E
E
2
?
8
a

5 ' mil Ne IRCrease

< 0 5 10 15 20 25 30 35
Volume (mt)

o
Figure 1. An intragastric pressure-volume plot from a single disteation in fu n Ct I O n a I
onc newborn. The flat portion of the curve between 0 and 15 mL is an artifact
causcd by the volume required to open the balloon, Note the lincar pressurc—
volume rclationship from 5 mm Hg o the maximal pressure tested, 30 mm He.
There is no platcau with a 0 slopc, as cxpected in adults,

capacity




FFunctional capacity

equivalent; 1ol sexpectation volumer,

fior which opilimalf pepsini /s acidiis: made,
does noi: cause distention

dllows adequatertime for curdie

allows' proteinbreakdown

allows controlled pyloric passage




Zangen S et al

Rapid T

Pressures (mmiig)
BalloORNRFHETES O

ST Ml NerNINCFEASE

physiologica
capacity ...




TERMINOLOGY PROPOSALS

’hysiological capacity.
Maximal amouni: stomach can handle
witihoul: undue' stress.

“Receptive capacity: of: STIOMACH
maximal amount streiched organ;holds

“T» ,]»iﬁii\‘rhg apac i B\ ~ of 3AB)
amount baby or infant swallowed,
(note, excess not in stomach)




Scammon and Doyle did draw attention to this also ....

Physiological capacity.
Maximal amouni; stomach can handle
vithoul: undue siiress.

sRecepliver capacitys off SHOMACH
maximal amount streiched organ;holds

“Ingestive capacity c 3ABY
amount baby or infant swallowed,
(note, excess not in stomach)




EVIDENCE: (NBn 111009)

Live, term fetus
Cive, term fietls
ISive, REWDOEN

Live, (pressure)

Autopsy (SB)
Autopsy (ENND)
Autopsy (in situ)
Autopsy (water

Author Capacity. Note:
Sase 10-15 mi
Goldstein 10-15 ml|
Wilelsiegelnn) 10 mis
Zangen 20 mis
Naveed 20) gl
20 mis
Kernessuk 15 mls
Scammon 30-35 ml
(Alliot)

pressure;



PROPOSAL:

T'he CAPACITY of a
week old bapy:'s
stomach IS

approx 20 ml.



INFANT FEEDING FREQUENCY:
available evidence & neuroscience

— OVERVIEW:
e

Neuroscience

Anatomy & physiology
Available evidence

Proposal feeding frequency
Implications




. | Assumption: 3kg baby,
requiring 160 ml/kg/day
daily requirement = 480ml

N
o

Standard
CARE:

feeding frequency
N

L MOTHER ourty
1 NATURE: ul
1 hout @
> Tschédule \/
0 | | | | | ]
0 10 20 30 40 50 60 70 80

volume ingested




40

volume ingested

FUNCILONAL CAPACLIY.

PHYSILOLOGLCAL CAPACLIY.

RECEPTIVE CAPACITY of stomach

INGESTIVE CAPACITY of BABY



PROPOSAL:

The FEEDING
FREQUENCY. of the
NEONATE s

approx 60_min.



BRAIN CYCLING

_J_r\_\_) RIC J)J-J.r SE
INTESTINAL PAASE
T

N\ /
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STOMAC %\ R 7/ PIVING




Normal physiology of the
Enteric Nervous System

lhe s niche ™ (occlpation)! ol al NECNALE (Alberts)

BOND= FEED PLAY= EEED

SLEEP > SLEEP

“Small and frequent feeds,
according to the sleep cycle”



INFANT FEEDING FREQUENCY:
available evidence & neuroscience

— OVERVIEW:
e

Neuroscience

Anatomy & physiology
Available evidence
Proposal feeding frequency
Implications




Zangen S et al

Rapid maturation of gastric relaxation in newborns
D

A balleon In stomach
AR s ter 76 mis

WhadeES the
StEMACH =
WitheUta palloons=
dOr o 76 mis?

"v

PRESUME: each feed




WHERE IS THE MILK?




WHERE IS THE MILK?

Mother’s shouldéey
Oesophagus
Duodenum
Duodenum
Stomach
Stomach

Stomach



http://www.ehow.com/

Spits up? How To Do Just About

BARIES SPIt UP WHER "rh@y' /& =ztar)  Everything
600 mUChI o When theyire BUrpeds It s il seul
GaiialSerEPPERMWRERNOUIFALYAIS
clfeielirle);
SPIEHREEPRNSICEVOMItRGS
BaIESTUSUAlVACORIROEHCEEWRER AU
1 urping a
tREY SPIE R WihllE \/errmJ S can reduce
- ~F = spitting up and
forceftifand paintti.-"Spit m_fJ‘ .J,)_.LJ cl elicve bloating
COMMON OCCUrFENCE for MOoSst caused by



http://i.ehow.com/images/ehows/hero/burpbaby_hero1.jpg

WH

vwnat nap "I whnen my
BaAPIES SPIt Lp WhREnR rnl—“/ VEereaten
i | ch OEWHERNEREYETDURPEG T
CalifaiSENIaPRPERNWRERNVOUIFBDaBYAS
(ROEIINGE
SPILHRNGEUPRSTROEVOMIINGS

e

SPITting up IS REFLUX.
Nils Bergman, 2011




Bloc
after 90 minutes ...

Would nature allow this?



HYPOGLYCAEMIA

A babies stomach
empties in

60 minutes.
Blood sugar

may fall ...

after 90 minutes ...
Option?
HOURLY FEEDING.



1898 Circulation April 19, 2005

FaREENVOIUMEEEESs

Rapid

weimaan ) streteched stomach=

+ +
Adulthood
-(?) overweight

+
Infant /

g doubled absorptive
Figure 1. Conceptual model for hypothesized associations of Ca p a C i ty a S a d u I t

infancy weight gain and feeding mode with adulthood
overweight.




Stettler et al
Weight Gain in the First Week of Life and Overweight in Adulthood:

A Cohort Study of European American Subjects Fed Infant Formula
This finding IS Impoertant,
NOL SONMUCH tO PrEdICE
WIICHNRTENTS ahe atiiSk
O ECOMING OVERVEIGIt
2 @ UIES DU MOEENtORUREERS
StaErEREN M PEREANCE O]
thEeUmanspPRysIclody.
O Programming durng
_Jrurz erJy-'Jth—‘ ‘,)aruJ_)

chronlc disease over the

life course.




stric overfilling syndrome?

Excessive volumes
EnLX, aspikation) colic

d_)_)J /e time interval
Y PoglVeaehiic

L
K
h

dlabetlc dlathe5|s obesity




Developmental Care of the
Enteric Nervous System

he niche™ (Gecupation) off a NEoGnate (Alberts)

BOND> EEED PLAY-> FEED

SLEEP > SLEEP

“Small and frequent feeds, according
to the sleep cycle”



WHAT IS THE
STOMACH
VOLUME

OF THE
PREMATURE ??




ASsSUume IoW: resilieEnce
e

ASSUME proportionalicy:



The CAPACTINY ofia

OW. Dirthweignt prem:

irem 20mi /2 50004g

= 0:007 X" BWt ((g)

2kg x 0.007 = 14mls




evidence) (270, 282). These studies indicated Standardised fI‘O m
that feeding regimens such as 4-hourly teeds 20m I ca p a City

for infants >2000 g, 3-hourly for infants 1500—

2000 g, 2-hourly for infants 1000-1500 g, and for 3 kg ba by
hourly in infants <1000 g were well tolerated, ( x 0.00 7)

promoted biochemical stability, and produced
minimal gastric aspirates.

Baby weight; freq; req’'d size > actual
2kg baby: 4hrly

~ 320 ml/6
1,5 baby: 3hrly

~ 240 mil/8
1,0 baby: 2hrly

~ 160 mi/12

53ml 2> 14ml

30ml - 10ml

13ml > 7mli



emms| INEAR
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emms| INEAR
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13w 16w 19w 22w 25w 28w 31w 34w 37w 40w 43w 46w 49w 52w




Proposed Management =
-




Proposed Management=>
e

at least once an hour 1!




Proposed Management =

Ababies should be fed
at least once an hour I




e |
o

Q=59

slicited 1Rt < 2 minUtes
WORKSEGUICKIV:
SWwallewead iISmipuce

Feeding time’ (max)
3 minutes

Repeat every 1 hour




‘e

e NOriNlce a1 C

COMMOon breastieed

takes I'SEminutes
dISCOMTORE aﬁ:er
PUEPIRNERE M ENSSHRIRNULES

Feeding time 20 min

Repeat every:  5/nours




U

Simipute 20miieeds xs 24ya" = 72 minutes

20 minute 60mitfeeds X 8/d = 160 rminutes

S MALIE ANDTIFREQUIENIFFEEIDS
|

—_—

ARE EFFICTENT 17
FEWER NURSES NEEDED !!!

sl N ol B AL




-

20 mis Xt 24 [eeds
= 480mis// day.

rdq,nrernanr for a Skg
J,uy caf bErgIVER
WitheUEIREREaSENR

prESSURE s
2 IVITINTIV AYESRIIS IS

PARENISHEANSDO

SAEELY. |




at least once an hour !!



First two days: COLOSTRUIVI From third day: IVIILK

15 mls / day (Paula Meier) Small frequent feeds
“one teaspoon, (On demana)

three times a day” between sleeps




Infant feeding frequency:
Proposal based on available
evidence and neuroscience

> | 00 | <
“*Small and
frequent feeds,

adjusted to
the sleep cycle”



In the past, whethe
101 bredsiieed orinoi
yast alifiesiyiercnolce:

@Ur new: knowledgerof e brain

makes' breastfeeding
a publlc health issue.

—

(Gail Storr, Fredericton, NB)



SUMMARYA!

SKIN-TO-SKIN

(Regulation)
Lysieer L Feeping
(Brain) (Stomach)

L over

( "mind” )




