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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
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More skin-to-skin = more breastfeeding




Improved survival needs
early and FREQUENT
Breastfeeding.

SKIN-TO-SKIN
causesi > BREASHIFEEDING
physiological
regulation
STABILITY









r7

A .
ek GA — zero separation
- & skin-to-skin contact
= suckling at 60 minutes.







ive effect on breastfeeding










Improved survival needs
early and FREQUENT
Breastfeeding.

SKIN-TO-SKIN
causesi > BREASHIFEEDING

physiological t

regulation

STABILITY




Improved survivall needs

early and FREQUE

Breastfeeding.




Karen Edmond, MBBS, MSc ( Epidemiology), PhD
London School of Hyglene and Tropical Medicine,

Lowdon, ULE

Rajiv Bahl, MD, PhDD

Department of Child and Ad
ard Development, WHO, Gi

EVIDENCE

FOR
FEEDING

FREQUENCY.
2297

@ World Health
v Organization




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 TV
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 of 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
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FEEDING INTERVAL
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KEY QUESTION:
WHAT IS THE

SIOMACH
VOLUME
OF THE
NEONATE ???
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Figure 2. Changes of gastric area in a representative ferus at 33

Figure 1. The schema of the fetal stomach, which is defined as the weeks of gestation, in association with gastric peristalsis. The
largest gastric area, inclusive of the pylorus, in relation to the maximum gastric area (A) and the minimum gastric area (B) [27].

wansverse abdominal area [27].




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*Pi*r1*2*r3 =4/3 *Pi *a*a*t;
therefore volume of hemisphere =2/3Pi*a*ax*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|




Newborn stomach volume.

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

“fetus drinks 10 ml portions
of amniotic fluid ...”
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“Observations of the capacity of the stomach in
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Figure 1. An intragastric pressure—volume plot from a single distention in
one newborn. The flat portion of the curve between 0 and 15 mL s an antifact
causcd by the volume required to open the balloon, Note the lincar pressure—
volume rclationship from 5 mm Hg o the maximal pressure tested, 30 mm Heg.
There is no plaicau with a 0 slope, as expected in adults.
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EVIDENCE: (NBn 111009)
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PROPOSAL:

TThe CAPACITY of a
week olal Daby's
Sstomach IS 22 ml

approx 20 ml.
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BRAIN CYCLING
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Improved quality survival needs
support for SLEEP CYCLING,
which needs skin-to-skin contact;

SKIN-TO-SKIN

causes > SLEEPICY CILING
Enhances > Brain wiring
brain = Connectome
maturation > Quality survival
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STABILITY - Stomach smalll
- approx hourly



WHAT IS THE
STOMACH
VOLUME

OF" THE
PREMATURE ??




Assume low resilience

AssUme proportionality: >

Figure 3. Mean = 2 SD of the longitudinal (open circles), the
transverse (solid circles), and the anteroposterior (open squares) diam-
eters of the stomach against the gestational age, demonstrating linear
relationships. 38
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JJJJ\/ requirement:
160ml x 1.7 = 272 ml

2 nrly feed= 22n J
= ping I)Jfg

1 hrly feed = 11ml

= stomach capacity



Gastric overfilling syndrome??

.\ aspiration into lungs can
cause pneumonia,
bradycardia and/or apnea

esophagitis esophagus

food forced
back

stretching
babies
elastic
stomach
food forced
down

in very prem babies
can cause NEC
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Number of feedings

Figure 2. Rclationship between gastric compliance and the number of
Teedings in nconates, Each:neonate had a fixed compliance value (the slope of
the volume-pressure relationship was lincar) up to 30 mm Hg. There was a
pasitive correlation between number of feedings and gastric compliance (r =
0.80; p < 0.001}.

A balloon in stomach
can fill tor 76 mis

Whaitdoes! fhe

shiomach -
without a balloon =

do fo 76 mls?

REFLUX I



GER

Gastroesophageal Reflux

Esophagus

Lower Esophageal
Sphincter Open
Allowing Reflux

l Diaphragm

Lower Esophagus ' N .
Sphincter Closed A8 . " 2

Stomach
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Amylin peptide Is increased in preterm neonates with

feed Intolerance

Closes AMYLIN
pylorus released

Duodenum Food in
=111]214Y duodenum




Amylin peptide Is increased in preterm neonates with
feed intolerance

V R Kairamkonda," A Deorukhkar,” C Bruce,” R Coombs,” R Fraser,” A-P T Mayer’

“Feed intolerance” ...
... or VOLUME intolerance?



Lactating Breasts

Glucose production DECREASE

HYPOGLYCEMIA
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ACTA PADIATRICA

Neonatal stomach volume and physiology suggest feeding at 1-h intervals

Niks J Bergman (nikE&kangaroomothercane am)
Denasrment of Hurman Bidogy, Depastrmet of Pasdiatics, Univesity of Cope Town, Cape Town, South Arica
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ABSTRACT

There & insufhicent evidenc on optimal neonatal feeding intervals, with a wide range of
practices. The stomach capadty could determine feeding frequency. A lterature seardh was
onduded for studies reporting wolumes or dimensions of siormadh capacity before or after
birth. Six articles were found, suggesting a stomach capacity of 20 mL at birth.
Condusion: A stormach capadty of 20 mL trarslates 1 a feeding interval of appraxinmately
1 hfor a term neonate. This amesponds to fie gastic emptying time for human milk, as
wedl as the normal neanatal sleep orde. Larger feeding wolumes at longer intervals may
therefore be stressful and the cause of spitting up, reflux and hypoghtaemia. Outaomes for
low birthwees ght infants could passibly be improved if stress from overfeeding was anaided
while supporting the development of normal gastroirtestinal physiaogy. Cydes between
feeding and sleeping at 1-h intervas likedy meet the evolutionary expedations of human
neanates.
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IRt HLC/SMTC
allsthererfects
oi- overtilling
can be freated

L CEC =
effecisiof
excess Vollmes
long intervals
may contribute
to mortality



Infant feeding frequency:
Proposal based on available
evidence and neuroscience

> T | <
“Small and
frequent feeds,

adjusted to
the sleep cycle”



Infant sleep cycling and synchronicity with
maternal sleep ensure development.

BOND
> SUCKLE

6-8 weeks ... small frequent feeds
between SINGLE sleep cycles



Joseph 2014

Arch Dis Child Fetal Neonatal Ed. 2014 Sep 22. pii: fetalneonatal-2014-306104.
doi: 10.1136/archdischild-2014-306104. [Epub ahead of print]

Getting rhythm: how do babies do 1t?

AN  MELATONIN HSF8bigene

—

ey 20y -hight rhythm detfected

CORTISOL TEMPERATURE

day-hight day-night:
rhythm rhythm
Birth ~/~ 8w ow 10w 11w

dates averaged -2 “between 6 and 18 weeks”
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Once diurnal rhythm established >
Blocking of sleep cycles can begin
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RELATIONSHIP —_ —
FRIENDS j = CONTROL

FAMILY

TOYS

WORK

PACIFIER




Consolidation of dyadic lifestyle leads to
emotional and social competence

RELATIONSHIP )
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Infant feeding frequency:
Proposal based on available
evidence and neuroscience
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“Small and
frequent feeds,

adjusted to
the sleep cycle”
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