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Delayed cord clamping in the
compromised baby
Compromised babies are routinely immediately separated from the
umbilical cord in order to be resuscitated. The benefits of delayed
cord clamping are numerous and apply as much, if not more, to the
non-breathing baby, thus it is important to ask ‘does early cord clamping
cause harm?’ The evidence suggests that early cord clamping can cause
bradycardia in the baby and create the need for resuscitation. Invasive
measures such as drugs and volume expanders are not required as
frequently when delayed cord clamping is practised. Allowing the
placenta to perform its role in the resuscitation means that oxygen
supply continues, despite the failure to achieve effective respiration
immediately. There appears to be no adverse psychological affects for
the mother and birth partner if adequate midwifery support is provided.
As midwives we must use the best available evidence to support our
practice and improve outcomes.
Keywords: Delayed cord clamping, Compromised infant, Neonatal
resuscitation, Placental transfusion, Neonatal transition
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hen a baby is born it begins its
adaption to extra-uterine life. Delayed
cord clamping is a normal part of
gentle transition (Mercer and Erikson-Owens,
2010) and has been widely advocated as a means
of preventing iron deficiency in babies (World
Health Organization (WHO), 2012). Compromised
babies are routinely separated from the umbilical
cord immediately after birth, and rushed to a
Resuscitaire, a more comfortable environment
for the health practitioner, and the place deemed
most appropriate by paediatricians. New guidance
from the National Institute for Health and Care
Excellence (NICE) (2014) recommends leaving
the cord intact for at least 1 minute in active
management, unless the baby has a heartbeat of
less than 60 beats per minute that is not getting
faster. It is estimated that 5–10% of newborns
in the developed world require some form of
resuscitation, although the majority of these only
need stimulation, and just 1% require assisted
ventilation (Castle, 2009). The logical action is
to provide support to the baby by the perineum,
ensuring the non-breathing child remains attached
to its only source of oxygen (Mercer and EriksonOwens, 2010).
To answer the question ‘does delayed cord
clamping in the compromised baby confer

benefits?’ a literature review was conducted.
Electronic searches were performed of the
databases CINAHL, MEDLINE, Wiley Online
Library, Cochrane Library and MAG Online Library.
A further search of the reference lists in relevant
articles was then performed by hand. The search
terms used were ‘delayed cord clamping’ and
‘placental transfusion’ combined with ‘neonatal
resuscitation’ and ‘compromised baby’.

Known benefits of delayed
cord clamping
Clamping and cutting the umbilical cord was
introduced in the 17th century to reduce blood
spilling onto the bedclothes (Johnson and Taylor,
2011) and has remained common practice to this
day with no medical indication. The wisdom
of this has been challenged for centuries, with
Erasmus Darwin in 1801 stating that the cord
should be left untouched until after the child has
repeatedly breathed and pulsation has ceased.
Early cord clamping is usually defined as
clamping within 30 seconds of birth and delayed
cord clamping after 2–5 minutes, or when pulsation
ceases, although definitions vary (Airey et al, 2008).
Delaying the clamping of the umbilical cord for more
than 2 minutes has been proven to be beneficial to
the newborn (Hutton and Hassan, 2007). The value
of delayed cord clamping is now widely recognised
and recommended (Royal College of Midwives
(RCM), 2012; WHO, 2012). The cardiovascular,
pulmonary, central nervous, haematological and
integumentary systems all benefit from placental
transfusion (Niermeyer and Velaphi, 2013).
Delayed cord clamping is associated with
higher haemoglobin levels for up to 4 months, and
higher ferritin levels for 6 months following birth
(McDonald and Middleton, 2008). Iron deficiency
is the most common nutrient deficiency worldwide
(Hutton and Hassan, 2007) and thus this simple
and low-cost action may be an efficient preventive
factor for babies (Mercer and Erikson-Owens,
2010). Anaemia can cause harm to the brain as it
develops (Lozoff et al, 2006) and may cause lasting
cognitive impairment with behavioural problems
seen into adolescence (Lozoff and Georgieff,
2006). The reduced incidence of anaemia resulting
from delayed cord clamping improves the baby’s
resistance to infection (Weckert and Hancock,
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2008). Evidence suggests that iron availability
in utero and in the neonatal period influences
the severity and chronicity of infection (Brabin
et al, 2013).
Allowing normal placental transfusion can
prevent hypovolaemia (Wyllie and Niermeyer,
2008). This is particularly relevant in the
compromised baby. Hypovolaemia can lead to
respiratory distress syndrome, and delayed cord
clamping provides increased tissue oxygenation
in first week of life (Johnson and Taylor, 2011).
Delayed cord clamping provides 30% extra blood
volume (Van Rheenen, 2011), which is required to
ensure effective transition to extra-uterine life as
the cardiac output to the lungs increases from 10 to
40%. It allows other organs to remain fully perfused
alongside the increased pulmonary requirement
(Mercer and Erikson-Owen, 2010). Red blood
cells are required for oxygen transportation, and
a deficit may cause problems with effective tissue
function, maintaining pH and the circulatory
integrity (Mercer and Erikson-Owen, 2010).
Early cord clamping prematurely interrupts the
respiratory function of the placenta in maintaining
oxygen saturation for babies who are slow to
breathe (McDonald, 2009).
Another important factor for the newborn is
the increased transfusion of haematopoietic stem
cells (HSCs), found to have substantial healing
properties (Wasielewski et al, 2012). An early
non-human study showed evidence to suggest
that HSCs have the potential to aid recovery from
British Journal of Midwifery • February 2015 • Vol 23, No 2

brain injury caused by hypoxia (Rosenkranz et
al, 2012), suggesting damage may be avoided or
even reversed. Many newborn diseases relate to
the immaturity of the organs, and stem cells play
an essential role in the development of organs.
Decreased HSCs may have long-term consequences
leading to asthma, diabetes, epilepsy, Parkinson’s
disease and cerebral palsy (Tolosa et al, 2010).

Benefits for preterm babies
There may be further benefits of delayed cord
clamping for the preterm baby (Fanaroff et al,
2011). Delaying clamping may lead to a decreased
need for blood transfusion (Rabe et al, 2012).
The risks of blood transfusions in the preterm
baby are intraventricular haemorrhage with early
transfusion, and necrotising enterocolitis if the
transfusion occurs later (Christensen et al, 2013).
Studies suggest delayed cord clamping in very-lowbirth-weight male babies has a protective factor
against motor disability at 7 months corrected
age (Mercer et al, 2010). Early clamping may
harm the preterm baby with a compromised
cardiovascular system, who may already be at
risk of asphyxia, by causing hypovolaemia (Tonse
and Raju, 2013). Delayed cord clamping can cause
beneficial haemodynamic changes, with greater
right ventricular output and stroke volume seen
48 hours later (Sommers et al, 2012). There is
also increased blood flow in the superior vena
cava (Meyer and Mildenhall, 2012), improved
blood pressure and systemic vascular resistance,
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In case of resuscitation
Many authors state resuscitation as a reason not
to use delayed cord clamping (Strauss et al, 2008;
104

Wiberg et al, 2008; Resuscitation Council UK,
2010). But it is the non-breathing baby who needs
placental transfusion the most. There is little
evidence of the effectiveness of delayed clamping
with a baby requiring extensive resuscitation,
due to this normally being an exclusion criterion
(Niermeyer and Velaphi, 2013). However, the
principles indicate that it will be of most benefit to
those individuals (Mercer et al, 2008). The practice
of early cord clamping in a compromised baby
to resuscitate away from the mother should be
challenged if the placenta is seen as a resuscitative
organ in this situation (Walsh, 2012). Weeks (2007)
states that, while the cord blood continues to flow
it is sending oxygenated blood back to the baby
while respiration is being established.
Most newborns do not need extensive
resuscitation. The initial stabilisation and inflation
breaths can be carried out while the baby is still
attached to the cord, providing extra oxygenated
blood, preventing hypovolaemia and enabling
effective tissue perfusion (Van Rheenen, 2011).
Effective respiratory function is reduced with early
cord clamping due to the abrupt halt of blood
transfer (Walsh, 2012). The Resuscitation Council
UK (2010) states that while there is not enough
evidence to suggest a time for delaying cord
clamping with a baby who requires resuscitation,
perhaps this is because time should not be the
defining parameter. Traditionally, the focus in
a neonatal resuscitation has been on supplying
oxygen through breath, but this discounts the
normal physiological process driven by blood
volume rather than oxygen, and then facilitating
respiration (Mercer et al, 2008). Mercer and
Skovgaard (2002) detail the blood volume model
of neonatal transition, backed up by substantial
evidence. While this is still a theory, no other
model has been proposed which explains the
relationship between oxygen transportation, red
blood cell volume and the initiation of respiration
(Figure 1). An understanding of this model may
allow midwives to work more effectively to enhance
neonatal transition to extra-uterine life.
There are some babies who would not require
resuscitation if their physiological transition
at birth had not been disturbed by early cord
clamping (Niermeyer and Velaphi, 2013).

Facilitation
Historically there has been conflict between
early cord clamping and successful resuscitation
(Hutchon, 2014). There are many practical
considerations to facilitate placental transfusion
in a compromised baby. Immediate stabilisation
can take place on the mother’s abdomen, however,
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and better systemic and cerebral haemoglobin
transport (Nelle et al, 2012). In very-low-birthweight babies, delayed cord clamping resulted in
higher Apgar scores at 1 minute and fewer babies
required resuscitative intervention (Kaempf et
al, 2012). When the cord is clamped early, the
umbilical arterial occlusion causes decreased
right ventricular preload and at the same time
increased left ventricular afterload. If the baby is
not breathing or there is inadequate ventilation
or respiratory distress, the pulmonary vascular
resistance remains high causing inadequate
pulmonary blood flow; therefore, reducing the
oxygenated blood flow to the left side and causing
a drop in left ventricular output. This may then
mean that the caregiver needs to give a fluid
bolus, creating a risk of intracranial haemorrhage
(Tonse and Raju, 2013). Despite the evidence of
the benefits and no significant adverse effects,
only 24% of units in the UK practice delayed cord
clamping in preterm babies (Singh and Oddie, 2012).
Delayed cord clamping is viewed as
an intervention that needs to be trialled and
proved (Mercer et al, 2008). Cowan et al (2003)
found, using magnetic resonance imaging, that
for only 1% of babies with hypoxic-ischaemic
encephalopathy and seizures, the cause was in
utero. They concluded that events immediately
after birth are the most important factor in causing
or avoiding harm. A low Apgar score at 5 minutes
is strongly associated with cerebral palsy (Lie et
al, 2010; Malin et al, 2013). Rozenkranz et al (2012)
suggest that the cord haematopoietic stem cells
may reverse damage caused by hypoxic-ischaemic
brain injury; therefore, it may be beneficial for
babies suffering from severe asphyxia at birth to
receive delayed cord clamping.
Placental transfusion may play a role in
reducing the use of drugs and volume expanders
and assisting in avoiding hypovolaemia (Wyllie
and Niermeyer, 2008). A bradycardia may be
reversed and restore the blood pressure above
the critical threshold, eradicating the need for
adrenaline, for which there is no real evidence of
efficacy (Resuscitation Council UK, 2010). Early
cord clamping before the lungs are inflated causes
reflex bradycardia as a response to cord occlusion
(Niermeyer and Velaphi, 2013), in the same way
that during labour a bradycardia may be seen
with cord compression. Perhaps in the already
compromised baby, clinicians are increasing the
rate of compromise by their ‘cut and run’ approach.
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2. Second stage of labour uterine
contractions create pressures
of ›80mmHg in the uterus,
forcing additional blood from the
placenta to the fetus immediately
before and during birth

1. Fetal circulation: Lungs only
receive 8% of fetal cardiac output;
40% of CO goes to the placenta

3. Increased pressure and blood
volume force increased perfusion
throughout the body and lungs

4A. Increased perfusion leads to
capillary erection in pulmonary
capillaries and increased CO to
lungs

5A. Umbilical circulation continues
to provide O2, volume expansion,
pH correction

4B. Increased pulmonary
perfusion pulls fluid from alveoli
across capillary membrane

5B. Increased whole body
perfusion leads to elevated O2
levels

4C. CO to lungs greatly increased.
Air enters the alveoli gently and
without effort or with crying

5C. Increased O2 levels lead to
stimulation of the respiratory
centre in the brain

6. Continuous respirations begin

7. Further increases in O2 cause
umbilical arteries to close

8. Stasis of blood in umbilical vein;
placental detachment
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Figure 1. Blood volume model of neonatal transition (Mercer and Skovgaard, 2002)
further resuscitation requires a flat surface, and
the baby may benefit from being lowered below
the level of the placenta (Niermeyer and Velaphi,
2013). It is often possible to begin inflation breaths
and ventilation breaths on the bed using a bag
and mask, ensuring that the surface is not wet and
the baby is well wrapped to avoid hypothermia.
A changing mat could be placed on the bed to
avoid a wet surface. There is no heat source on
the bed, as there would be on a Resuscitaire, so
British Journal of Midwifery • February 2015 • Vol 23, No 2

careful attention should be paid to guaranteeing
the baby is warm. While avoiding hypothermia
is an essential part of resuscitation, it need not
be the cause of early cord clamping (Mercer et al,
2008). Hutchon (2008) states that common sense
measures should be adequate to overcome issues
surrounding heat loss.
Bedside resuscitation trolleys have been
developed, allowing a work surface close to the
mother so the cord can remain intact (Niermeyer
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ll Early cord clamping before initiation of respiration may create the need
for resuscitative measures by causing a reflex bradycardia
ll Maintaining cord integrity allows the placenta to fulfil its
respiratory function, providing a continued source of oxygen to a
non-breathing baby
ll The prevention of hypovolaemia, achieved through delayed cord
clamping is especially important for preterm babies
ll The increased volume from delayed cord clamping leads to decreased
need for drug therapy and volume expanders, reversing bradycardia
and restoring blood pressure
ll It is practical to initiate the first resuscitative measures while
maintaining cord integrity

and Velaphi, 2013). The Bedside Assessment,
Stabilisation and Initial Cardiorespiratory Support
(BASICS) trolley can be lowered between the
woman’s legs or over an operating table and
provides heat, suction and ventilation (Weeks et
al, 2014). When trialled, the trolley was able to
be successfully used for resuscitation and cord
integrity was maintained in most cases (Thomas
et al, 2014). Neonatal temperature was maintained
and practitioners reported better communication
with parents, while parents gave positive feedback.
With earlier solutions not being acceptable to
neonatologists due to lack of heat and positive
end-expiratory pressure (PEEP), the BASICS
trolley offers a practical resolution to the problem,
satisfactory to practitioners (Hutchon, 2014).

Psychological considerations
An area of concern when thinking about the
practicalities of delayed cord clamping in a
compromised baby, was how the mother would
cope. Knowing that the baby is in need of
resuscitation is an obvious stress factor for both
the mother and others present. There is very
little literature about the specific psychological
implications for the mother when resuscitation
takes place with the cord attached. However,
the presence of relatives at the resuscitation of a
close family member has been shown not to be
psychologically harmful, but to have benefits, with
decreased rates of anxiety, depression and posttraumatic stress disorder seen in these relatives
(Jabre et al, 2013). Family members stated that they
gained a better understanding of the treatment and
resuscitative efforts of the staff by being present
(Pasquale et al, 2010). Porter et al (2013) reviewed
14 papers on the subject of family presence in the
resuscitation room and concluded the psychological
benefits outweigh the disadvantages, but more
teaching is needed for emergency staff.
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The relationship between the mother and
the midwife holds great importance (Raynor
and England, 2010). The midwife should be able
to talk the woman through what is happening,
empowering her as she calmly explains the value
of the placental transfusion and the role the
mother is playing in the resuscitation. The control
is maintained by the woman as she realises she is
providing a source of oxygen to her baby before it
takes its first breath. All resuscitative measures
should be fully explained.
These points highlight the importance of clear
communication with the woman, and the need for
the midwife to be able to support her. Wherever
possible, additional help should be called to the
room not just for the resuscitation process but as
support for the parents.

Recommendations for practice
The Code (Nursing and Midwifery Council (NMC),
2008) states that it is a professional responsibility
to ensure knowledge and skills are kept up-todate, delivering care based on the best available
evidence. Where new evidence and new
technologies are available, the professionals
should consider their application in practice.
Multidisciplinary training is essential and
any change to current practice should be a team
effort and education should be provided for all
members of the team. Hutchon (2008) states
that change should be led by paediatricians,
and heeded by obstetricians. It is, after all, the
paediatrician’s patients who will most benefit. It
is essential for midwives to possess a thorough
understanding of the physiology. Midwives must
know the physiology of neonatal transition to
extra-uterine life, with an understanding of the
blood volume model of neonatal transition.
Contrary to past teaching, midwives should have
a full understanding that an active management
of the third stage does not need to involve early
cord clamping (McDonald and Middleton, 2009).
There must be an appreciation of the benefits
of delayed cord clamping for almost every organ
system in the baby (Niermeyer and Velaphi, 2013).
Effective teamwork is a vital part of midwifery
(NMC, 2008), and multidisciplinary drills-andskills training specifically focused on resuscitating
at the perineum could be a resource for improving
confidence in professionals. This would help
overcome the challenges midwives face in
maintaining cord integrity during resuscitation
in the hospital environment. The purchase of
portable resuscitation trolleys may facilitate
this. They will allow all the benefits of placental
transfusion for the baby, while allowing medical
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staff to resuscitate in the way they have been
trained, and helping to avoid hypothermia with a
heated mattress. These changes are cost-effective.
Serious complications, both long- and short-term,
may be avoided in the baby, saving time and
money in terms of neonatal intensive care, and
care into the future. The idea that stem cells could
reverse the effects of cerebral palsy following a
hypoxic-ischaemic event could mean that millions
of pounds are saved in compensation to affected
families. Most importantly, the children affected
could grow up with a better quality of life.
As is often the case when trying to answer clinical
questions, further research is required. There need
to be randomised controlled trials which look at
both long- and short-term outcomes of delayed
cord clamping including mortality, cerebral palsy
and behavioural problems (Niermeyer and Velaphi,
2013). Further research must be conducted into
cord-milking and the effectiveness of this in order
to provide clear guidelines. The psychological
effects for the mother and birth supporters should
be studied, perhaps in a qualitative design using
interviews to gain understanding of how the
woman was affected.

Conclusion
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The implications for practice are significant, and
there is a realistic expectation that the physical
barriers could be overcome, but will require
reorganisation of equipment, and new training for
staff (Niermeyer and Velaphi, 2013).
The important question is not ‘is delayed cord
clamping beneficial?’, but ‘is early cord clamping
harmful?’ The evidence suggests that it does
cause harm, triggering hypovolaemia, anaemia
(Hutchon, 2008) and reflex bradycardia in the baby
(Niermeyer and Velaphi, 2013). As practitioners,
we may be forced, by our duty of care, to move out
of our comfort zone at the Resuscitaire, so as not
to cause further compromise to the non-breathing
baby. Let us not choose technology over physiology.
With the further development of resuscitation
equipment it may be that we do not have to choose
in the future. In the meantime, as midwives we
must act in the best interests of our clients using
BJM
the evidence available.
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