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Strictly Physiological 
Neonatal Transition at Birth

Abstract
For over 100 years, according to some experts, the umbilical cord has been clamped 
and cut much too quickly after birth. The rationale for this intervention was never 
established but impatience to separate the neonate and mother was probably the 
main reason. It was certainly not started with any intended health benefit for the 
neonate. With the formal recommendation of active management of the third 
stage of labour [AMTSL] in the 1980's, early cord clamping was included as one of 
the required elements for successful reduction in post-partum haemorrhage [PPH] 
probably to facilitate controlled cord traction, one of the other elements of AMTSL. 
Since the 1980's it has been recognised that early cord clamping plays no place in 
reducing PPH. Early cord clamping has been shown to have harmful effects on the 
immediate health of the neonate. The intervention has been withdrawn as part of 
AMTSL by most authorities and by ILCOR in its advice for the care of the neonate. 
Early cord clamping was introduced by accident and has well documented short 
term harms. More research has been called for but is it possible that there are long 
term benefits of early cord clamping which defy rational explanation?
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Introduction 
For over 100 years, according to some experts, the umbilical 
cord has been clamped and cut much too quickly after birth 
[1]. The rationale for this intervention was never established 
but impatience to separate the neonate and mother was 
probably the main reason. It was certainly not started with any 
intended health benefit for the neonate [2]. With the formal 
recommendation of active management of the third stage of 
labour [AMTSL] in the 1980’s, early cord clamping was included 
as one of the three required elements for successful reduction 
in post-partum haemorrhage [PPH]. It was probably thought to 
be needed to facilitate controlled cord traction, one of the other 
elements of AMTSL. Since the 1980’s it has been recognized 
that early cord clamping has no place in reducing PPH. Early 
cord clamping has been shown to have harmful effects on the 
immediate health of the neonates [1]. These harmful effects are 
greater and more easily shown in the vulnerable preterm baby 
[3].  The intervention has been withdrawn as part of AMTSL by 
most authorities [4,5] and by ILCOR [6] in its advice for the care of 
the neonate. Early cord clamping was introduced by accident and 
short term harms have been shown in sound scientific studies. 

More research has been called for but is it possible that there 
are long term benefits of early cord clamping which defy rational 
explanation? Is it necessary to confirm through research that 
there are long-term harms!

Evidence of short term effects
The precise details of the circulatory changes and the underlying 
mechanisms of a physiological transition at birth are not 
completely understood. During transition the neonate must 
change from placental to pulmonary respiration and this requires 
a radical change the circulation of the heart and lungs [7]. These 
changes have been well investigated in the lamb model and this 
understanding has led to many questions about the safety of 
early cord clamping in clinical practice [8]. The procedure clearly 
interferes with physiological transition and it has been realised 
that the stage of transition when cord clamping is carried out is 
more critical than the actual time interval since birth [9]. There 
are numerous effects of early cord clamping. The most easily 
measured is the loss of the

placental transfusion, which is essentially the redistribution of a 
volume of blood which occurs over several minutes after birth. 
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oxygen, controlled though an oxygen blender, may be required. 
Providing resuscitation without clamping the cord

using standard equipment is possible [24,25]. These facilities 
are available on a customized mobile resuscitation trolley now 
commercially available [26].

Research
Continued research into an intervention, for which there is no 
rationale and has already been proven harmful, is unprecedented. 
The intervention of early cord clamping has remained common 
practice over the last 40 years. In the majority of neonates 
the intervention is tolerated and the harmful effects remained 
unnoticed until uncovered by recent studies. It is inevitable 
therefore that to provide indisputable evidence of harm from a 
randomized controlled trial very large numbers are required. If 
documentation of the intervention is absent then the evidence 
can only come from formal and expensive prospective research. 
During these 40 years, with the introduction of evidence based 
medicine, many traditional interventions, with unproven benefits, 
have been removed from clinical practice. For example when the 
toxicity of oxygen was recognized, the use of 100 % oxygen to 
initiate ventilation in neonatal resuscitation was abandoned. 
Through convenience, lack of understanding and tradition, the 
clinical practice of routine early cord clamping remains common 
throughout the world despite the lack of evidence of benefit. 
One justification for more research is to change clinical opinion 
and practice with the results of a trial which are indisputable. 
However increasingly more researchers and ethical committees 
are finding it hard to consider that randomly allocating a group 
of babies to early cord clamping is ethical. This applies equally 
to babies needing resuscitation. If there is any effect of early 
cord clamping resulting in the need for resuscitation, [22,27] not 
only would a randomized control trial be unethical, it would also 
invalidate the results of the trial. When there is careful adherence 
to a policy of delayed cord clamping, the number of babies 
requiring resuscitation is reduced [28]. Term babies requiring 
resuscitation are relatively rare and usually only anticipated a 
short time before birth or often at birth. A randomized controlled 
trial would therefore need to recruit large numbers of subjects, 
with all the expense involved. Most of the mothers and babies 
recruited would not be eligible. The only practical way of 
establishing how much early cord clamping may have affected 
the health of neonates requiring resuscitation is by cohort studies 
made possible by universal documentation of the timing of cord 
clamping together with a policy of avoiding early cord clamping 
cord clamping. The policy would need to be to try to achieve a 
physiological transition for all births, with cord clamping only 
after the neonate has established respiration, usually around five 
minutes after birth. As this requires the resuscitation to be carried 
out at the side of the mother with the cord intact, modified 
equipment, professional co-operation and procedures must be 
in place [29]. A register of all neonates requiring resuscitation at 
birth could be set up, similar to or ideally part of the “Each Baby 
Counts” initiative launched by the RCOG [30]. Within several 
years it should be possible to determine what effect early cord 
clamping has had on the success of resuscitation at birth.

The volume of the redistribution is variable but early clamping 
always results in some degree of neonatal hypovolaemia. This is 
easily demonstrated by weighing the baby continuously over the 
few minutes after birth [10]. Hypovolaemic blood loss leads to a 
reduced preload of the heart and to anaemia and iron deficiency 
over the following six weeks [11]. Severe hypovolaemia may result 
in a seriously ill neonate [12]. Sudden clamping of functioning 
umbilical arteries (carrying up to 40 % of the combined output of 
the heart just before birth) causes a sudden increase in afterload 
of the heart [13]. Stem cells are proving to be of increasing value 
and there are large numbers in the residual placental blood 
after early cord clamping. Thus loss of the placental transfusion 
denies this first natural stem cell transplant [14]. The blood 
returning from the placenta to the neonate during transition is 
oxygenated [15] and loss of this source of oxygen results in lower 
neonatal oxygen saturation [16]. Early cord clamping leads to a 
neonatal bradycardia which is not seen if the neonate is allowed 
a complete transition with the cord intact [17,18]. The only 
reported benefit of early cord clamping is a slight reduction in 
the need for phototherapy for jaundice. This finding has been 
challenged and evidence provided that the reverse is more likely. 
Early cord clamping may be icterogenic [19].

Neonatal resuscitation
ILCOR have stated that for the healthy term neonate early cord 
clamping before one minute after birth should not be carried out. 
They provide no specific advice about the timing of cord clamping 
for neonates that do not breathe quickly after birth and who are 
thought to require positive pressure ventilation [PPV] [20]. The 
WHO advise that if there is the skill and experience to provide 
effective ventilation without clamping the cord, this should be 
the carried out [4]. Accurate and consistent assessment of the 
condition of the neonate at birth is essential to provide

an effective strategy for neonatal resuscitation at birth [21]. These 
strategies have been investigated and modified over the past 
40 years, [20] but these views were reached in babies that had 
already failed to transition successfully after early cord clamping. 
Now that the harm of early cord clamping has been recognized, 
some of these strategies will need to be reviewed. There is no 
sense in knowingly affecting the neonatal circulation adversely 
simply in order to maintain a traditional approach. A consistent 
and safe approach requires that all neonates requiring ventilator 
assistance have the same cord management as those babies that 
do not require any assistance. Some babies may actually require 
resuscitation as a result of early cord clamping and this must be 
considered unacceptable [22].

Resuscitation with the cord intact in practice
Ventilation, together with thermal support, is usually the main 
and only requirement for successful neonatal resuscitation of 
the term neonate [22]. Positive pressure ventilation [PPV] can be 
provided with simple equipment on the delivery bed between 
the legs of the mother [23]. Positive end expiratory pressure 
[PEEP] is considered to provide the optimal and safest PPV and is 
available on most UK maternity units for neonatal resuscitation. 
The use of air is usually sufficient especially in term neonates 
although for preterm and sick term neonates supplemental 
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