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Lesson 7 
NEONATAL TRANSITION PHYSIOLOGY I

OVERVIEW

◙  Transition from Fetus to Newborn
◙  Fifth Cranial Nerve (Trigeminal)
◙  Shunts close in the heart
◙  Pulmonary capillary perfusion
◙  Optimal cord clamping
◙  Transition from aquatic mammal to air-breathing mammal
◙  Preventing hyperkalemia, anemia, brain dysfunction, etc.
◙  2 Waterbirth videos
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INITIATION OF RESPIRATION
Transition From Fetus to Newborn
◙  Trigeminal nerve 
     - 5th Cranial nerve
     - Receptors in face – around nose, mouth & cheeks

◙  Trigeminal nerve feels gravity at:
      - 14.7 lbs per square inch (2 kg per square millimeter)

◙  Trigeminal nerve feels atmosphere:
	 - N2(78%),  O2 (21%), CO2 (1%)    

◙  CO2, CO, NO vasodilators
◙  Gravity and atmospheric change inform the brain that transition has begun

LESSON 7

DR. BUCKMINSTER 
FULLER
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INITIATION OF 
RESPIRATION
Transition From 
Fetus to Newborn

◙  Signals to the brain that there is
 pH change in the cerebrospinal fluid 
(CSF) to slightly acidic

◙  Spontaneous closure of shunts  
(ductus arteriosus and foremen ovale) in the heart 

◙  Leads to beginning of pulmonary circulation

◙  Before birth, lung bed only receives 8% cardiac output

◙  After birth, newborn lungs receive 55% of cardiac output

◙  Delaying cord clamping 
- preserves blood flow through ascending vena cava
- increases right and left ventricular preload

◙  Closing the shunts changes the:
-intra-cardiac (foramen ovale) circulation 
-extra-cardiac (ductus arteriosus) circulation

◙  Sequential circulation switches 
to parallel circulation both pulmonary and systemic

LESSON 7
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INITIATION OF RESPIRATION
Transition From Fetus to Newborn

◙  Pulmonary circulation begins with 
capillary perfusion

◙  Lung cells are recruited via 
capillary erection

◙  Pulmonary fetal fluid re-absorption 
through semipermeable membrane into 
the vascular circulation 

◙  Through this vascular circulation, the blood volume increases by 20% from lung fluids 
going into blood stream

◙  Filters out the secretions from the lungs to start the process of breathing

Happens in the first 3 minutes

◙  Baby born with head & face exposed 

◙  Already switching from fetal circulation 
to newborn circulation

◙  When full body born, respiration begins

LESSON 7
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INITIATION OF RESPIRATION
Transition From Fetus to Newborn

◙   Switch from 8% fetal cardiac circulation to 
55% neonatal cardiac circulation

◙   40-55% of neonatal cardiac output is needed 
for newborn respiration

◙  Lymphatic cells around the alveoli absorbs 
remainder of fluids  

◙  Lymph glands in chest and breast are

◙  Stimulated by 
 - skin to skin
 - breast crawl
 - mirrors mother’s breathing 
 -  self-attachment and breastfeeding

LESSON 7
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INITIATION OF RESPIRATION
Transition From Fetus to Newborn

◙  Transfer of blood (placental transfusion) begins during expulsion 
for the water baby and breech baby not until HEAD IS IN THE AIR

◙  Baby born on bed and stool has a 3 minute “head” start  

◙  Water and breech babies must wait  

What are the 3 preventative mechanisms that make it physiologically impossible for 
newborns to not breathe?
____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________
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Do not cut the cord 
for at least until the 
next contraction when 
the baby is in the air.  

LESSON 7

DELAY CORD CLAMPING FOR AT LEAST 3 MINUTES

OPTIMAL CORD CLAMPING
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OPTIMAL CORD CLAMPING
Increases Lung Compliance

◙  In the fetal state,
Premature baby:
 ½ of the fetal-placental blood is circulating through 
the placenta at any time. 

Term baby:  
⅓ of a of the fetal-placental blood supply volume is 
circulating through the placenta at any given time

◙  Extra placental blood helps lung inflation and function

◙  Vasodilation of capillaries

◙  Capillary erection expands alveoli

◙ O2 venous blood fetal levels increase from 
15mmHg up to to 36mmHg

◙  Signals the umbilical arteries close

◙  Blood no longer returns to the placenta

LESSON 7
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“The establishment of neonatal respiration 
is based on the ADEQUATE FLOW OF BLOOD 
INTO THE LUNG BED”

◙   Recruits lung cells

◙   Removes fluid

◙  Only then does O2 – CO2 exchange begins

◙  Must have perfusion before ventilation  

PERFUSION
PERFUSION
PERFUSION
EVERY BABY NEEDS TO BREATHE.
PERFUSION
PERFUSION
PERFUSION
EVERY BABY NEEDS PERFUSION.

LESSON 7

DR. JUDITH 
MERCER

Leave the cord intact!
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NEONATAL RESUSCITATION
Cord Clamping Guidelines

◙  Babies born on the bed, 60 to 90 seconds

◙  Do not apply to water babies

OPTIMAL CORD CLAMPING
Increases Lung Compliance

OPTIMAL CORD CLAMPING = BETTER LUNG PERFUSION

◙  Babies born in water and breech babies need more time to establish good perfusion

- Transfer of blood (placental transfusion) begins during expulsion of the baby

- Airborne babies have a 2-3-minute head start

- Establishment of neonatal respiration is based on the adequate flow of blood into the 
lung bed  (Mercer 2002) 

◙   Water babies and breech babies can have a lower one minute APGAR score

LESSON 7

KAREN 
STRANGE

DR. JENNIFER 
VANDERLAAN
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NEONATAL OUTCOMES WITH WATER BIRTH

◙  Adjusted the APGAR scoring 

◙  APGAR scores are heterogeneic

◙  Important to monitor and remember water babies transition slower

◙  Grace for 1 minute APGAR score

OPTIMAL CORD CLAMPING

◙  Placental transfusion provides up to 47% increase 
in blood volume

◙  Increased red blood cell flow raises the level of 
oxygen, stimulating the respiratory center to initiate 
continuous breathing 

PERFUSION SHOULD HAPPEN 
BY ONE MINUTE

◙   If not, cut the cord, take the baby away and 
resuscitate

NOTE: 
Wait for the oxygen level to go up from the placenta
Protect the cord at all costs

LESSON 7
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OPTIMAL CORD CLAMPING = 
BETTER LUNG PERFUSION

◙  Higher hemoglobin, hematocrit and ferritin levels at every marker

◙  1898 Textbook recommends delayed cord clamping

◙  Florence Dressler, 1903 textbook
	 - Never cut the cord before the placenta delivers

WHAT ABOUT JAUNDICE?

 ◙  Extra red bloods cells with placental transfusion 
may increase jaundice

 ◙  Bilirubin is powerful antioxidant that will help 
prevent infection

 ◙  In 65% of physiological third stage newborns, have 
mammalian metabolism

LESSON 7
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PLACENTAL TRANSFUSION 
IS COMPROMISED BY EARLY CLAMPING

3 MINUTES 
AFTER BIRTH

  15 MINUTES 
  AFTER BIRTH

LESSON 7

SEARCH FOR #WAITFORWHITE
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BENEFITS OF OPTIMAL CORD CLAMPING

◙  Placental transfusion is nutrient-rich

◙  30-35 mg iron equivalent to 100 L breastmilk (Zlotkin 2002)

◙  Increased risk anemia in infancy (Van Rheenan 2004)

LESSON 7

DR. JUDITH 
MERCER

BENEFITS OF OPTIMAL CORD CLAMPING

◙  Five minute delay affects how the neurodevelopment 

◙  Increased brain myelin in areas 

- Especially important for early life functional development
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DR. DIEGO ALARCON CLINICA LA PRIMIVERA
QUITO, ECUADOR
VIDEO

NOTES 
_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________
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LISA MARIE OXENHAM
UPRIGHT WATERBIRTH
VIDEO

NOTES 
_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________
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LESSON 7 REVIEW:

◙  Transition from Fetus to Newborn
◙  Shunts close in the heart due to gravity/atmosphere
◙  Function of the trigeminal nerve
◙  Pulmonary capillary perfusion
◙  Optimal cord clamping increases lung compliance
◙  Perfusion & removing fluid from lungs
◙  Metabolic jaundice
◙  #Waitforwhite
◙  2 Waterbirth videos

NOTES & REFLECTIONS

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

______________________________________________________________________
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