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‘Palliative care for babies with life-limiting 
conditions is an active and total approach to 
care, from the point of diagnosis or 
recognition, throughout the child’s life, death 
and beyond. It embraces physical, emotional, 
social, and spiritual elements and focuses on 
the enhancement of quality of life for the 
child… and support for the family. It 
includes the management of distressing 
symptoms, provision of short breaks and care 
through death and bereavement.’ 

Together for Short Lives.1 

 

As diagnostic technology and fetal 
medicine advance, the prevalence of 

life-limiting fetal diagnoses made 
antenatally increases. This puts families in 
a position where they experience 
anticipatory grief and face the difficulty of 
navigating the next few weeks or even 
months, parallel planning while trying to 
make meaningful memories for the 
remainder of their pregnancy, during their 
birth and during the life of their child.2 
Where families have received such a 
diagnosis, they require support in decision 
making; in these circumstances, perinatal 
palliative care and anticipatory care 
planning is considered best practice.3 
Anticipatory care planning has been 
reported to be functional and therapeutic 
for families, allowing them to formally 
document and communicate their wishes 
with the multidisciplinary team (MDT). 
The creation of a palliative care birth plan 
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1. Loss families are being failed by not 

having all lactation choices offered to 
them, or not honoured.  

2. Some lactation choices can support 
families with memory making, which 
can assist in their grieving process and 
the mother’s perinatal mental health.  

3. There is a need for healthcare 
professionals to embody and embed 
the culture of shared decision making 
into their everyday practice.

goes beyond that of a conventional birth 
plan in that it offers families a sense of 
control, allowing them to discuss their 
plans and wishes while being 
compassionately supported to make 
informed choices to honour the life of 
their unborn child.4 

Lactation management and milk 
donation after loss  

It is at the point of anticipatory care that 
conversations around lactation 
management, including milk donation 
after loss, are appropriate. Working 
alongside families with lived experience of 
the information and support surrounding 
lactation management and milk donation, 
we have identified a UK-wide need for 
further discussions around lactation 
support and information on the choices 
available to them. 

“I can understand why no one wants to 
talk about lactation after loss… the fear of 
upsetting us further… but how dare they 
play god by not discussing our choices that 
are available to us and our family.”  

Rowen Emmett-O’Toole, 
bereaved mother, 2022.  

Families report feelings of isolation and 
exclusion where they have received poor, or 
conflicting information from different 
members of the MDT.5 Consistent and 
accurate information supports families to 
feel engaged with their baby’s treatment 
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and care, yet the topic of lactation and milk 
donation is still not widely discussed with 
families during the antenatal period where 
a life-limiting diagnosis has been given.  

Caring for families should begin 
antenatally  
The transformation of care for families and 
their babies is well supported and 
advocated for through national and 
international guidelines and organisations. 
The Baby Friendly standards provide 
services with a roadmap for transforming 
care for all babies, their mothers, and 
families, stating: ‘All parents should be 
supported to respond to their baby’s needs 
for love, care and comfort in a way which 
promotes close parent-infant relationship 
and supports the mental health of the 
mother and baby.’6 The British Association 
of Perinatal Medicine (BAPM) published 
guidelines in 2019 for the perinatal 
management of extreme preterm birth 
before 27 weeks’ gestation, stating that: 
‘When neonatal problems are anticipated, 
communication with the parents should 
begin antenatally, involving face-to-face 
discussion with the neonatal team 
supplemented by written materials’.7 

The relationship held between patient 
(in this case, mother and family) and 
clinician (whether this be a medical 
professional or healthcare professional), 
was traditionally perceived to be 
paternalistic, where clinicians made 
decisions on behalf of the patient.8 This has 
been assumed from clinicians believing 
that they are acting in the patient’s interest 
and patients believing that clinicians know 
best due to their levels and standards of 
professional training; however, the danger 
in this assumption by both parties can lead 
to aspects of importance to patients 
(families) not being revealed or touched 
upon during clinical encounters.9 

In more recent years, and following the 
NHS reform, there has been a paradigm 
shift away from this paternalistic view, with 
greater emphasis placed on person-centred 
care, where patients and clinicians form 
mutualistic relationships working in 
partnership to empower patients to make 
informed decisions regarding their (and 
their babies’) treatment and care.10 This has 
been supported by the publication of 
National Institute for Health and Care 
Excellence (NICE) guidelines for shared 
decision making.3 Yet, despite this, we 
know that when it comes to antenatal and 

has seen a four-fold increase in the number 
of mothers wishing to donate their milk 
following loss. We are confident that this 
number could be higher if the right people 
were providing the right information and 
choices to families. Our aim was to work 
with loss families and HCPs working in the 
field, to co-develop a leaflet to educate 
families on their lactation choices follow-
ing an antenatal diagnosis of a life-limiting 
condition with a shortened life expectancy. 
The Milk Bank at Chester works closely 
with neonatal units and children’s hospices 
across the country; the introduction of a 
leaflet for antenatal diagnosis is supported 
by the Forget Me Not Children’s Hospice, 
West Yorkshire. Anecdotally, they report an 
increased number of families wishing to 
donate their breast milk after loss, and they 
support us in enabling families to access 
trusted and informed sources and to help 
standardise choices, supporting health 
equalities nationally.  

To support a holistic antenatal care 
pathway where a life-limiting diagnosis has 
been given, we must raise awareness of 
lactation choices and empower HCPs to 
fulfil their duty of care by sharing choices 
available to families and signposting them 
to the appropriate services.  Families and 
caregivers are now being recognised as core 
members of the care team; family-
integrated care (FICare) is a model of care 
that is implemented in the UK across 
neonatal units and networks, its aim to 
enable families to act as primary caregivers 
for their babies, working in partnership 
with clinical teams.13 Shared decision 
making is a joint process, where HCPs 
work in partnership with a person to reach 
a decision about their care, based on 
individual preferences, beliefs and values. 
Through information sharing, the person 
making the decision is supported to 
understand the risks, benefits, and any 
possible consequences of different options 
available to them.14 HCPs have professional 
standards to adhere to, including ensuring 
valid and informed consent is voluntarily 
obtained prior to the undertaking of any 
decision or treatment.15-17 Shared decision 
making underpins the basis of informed 
and valid consent; if HCPs are failing to 
provide the choices available, how are they 
obtaining valid consent?  

Lactation information following an 
antenatal diagnosis  
Working with families living with loss and 

post-loss care, healthcare professionals 
(HCPs) are still failing mothers and 
families by not supporting them to make 
informed choices. Feedback received from 
a professional focus survey undertaken by 
the Memory Milk Gift Initiative, revealed 
that some HCPs are cautious of offering 
choices, including milk donation after loss, 
as they have pre-conceived thoughts about 
how introducing and discussing the 
options available to families would be 
received. One response from a HCP who 
participated in the survey stated that one 
of the barriers to offering choices when 
discussing lactation and loss was: ‘Knowing 
how that kind of conversation would be 
received… worrying that it would come 
across as insensitive and hurtful.’ 

Beauchamp and Childress11 define 
autonomy as: ‘Independent exercise of 
individual choice, free from controlling 
interference by others and personal limit-
ations that prevent meaningful choice.’ 
How can we empower HCPs providing 
antenatal treatment and care to embed 
shared decision making into their every 
day, standard practice? 

Giving the right information and 
choices to families  
Following the launch of the Memory Milk 
Gift Initiative,12 the Milk Bank at Chester 

FIGURE 1  Lactation 
Information 
Following An 
Antenatal Diagnosis: 
the leaflet and 
associated QR code.



HCPs in the field enabled us to identify a 
gap in the written literature that we give to 
our families. We currently provide written 
information to families post-loss; until 
now, there was an absence of supporting 
written information for families who have 
received an antenatal diagnosis of a life-
limiting condition with a shortened life 
expectancy.  

The Milk Bank at Chester has worked in 
partnership with the Forget Me Not 
Children’s Hospice to develop the leaflet on 
lactation information following an 
antenatal diagnosis (FIGURE 1), which 
includes information about:  
■ understanding the lactation process 
■ antenatal hand expression 
■ continuing to express milk  
■ deciding what to do with milk that you 

have already expressed 
■ stopping your body producing milk. 
When discussing lactation management as 
part of an anticipatory care plan, HCPs 
should impartially discuss the choices 
available to families, without personal 
judgement or bias, to support families to 
come to their own informed decisions.18 

Families participating in anticipatory care 
plan discussions might have a stress 
response to the topics being discussed, or 
they may have entered the discussion in a 
pre-heightened stress response state, due to 
the emotionally challenging experience of 
receiving an antenatal diagnosis with a 
shortened life expectancy. Research has 
shown that stress influences cognitive 
function and processing, including 
memory and decision making.19 It is 
therefore important for HCPs to recognise 
that this decision will need to be revisited 
and that it might change, families should 
be supported with this and reinformed of 
their choices. Families will ideally have a 
named HCP leading on their care; where 
this is not possible, all HCPs involved in 
the integrated MDT should have the same 
consistent approach when presenting the 
choices available.1 Information given to 
families should be provided in the most 
appropriate and accessible format, taking 
into consideration any communication 
needs, language barriers, and the health 
literacy status of the family.20 The 
information should also offer signposting 
to additional relevant evidence-based 
literature and appropriate support 
networks through registered charitable 
services or organisations.21 

A natural starting point for this 
conversation with expectant families is 

lactation management, particularly as the 
female body can begin to produce 
colostrum from as early as 16 weeks of 
pregnancy. To support families with 
choices in the antenatal and postnatal 
periods, HCPs should have knowledge 
underpinned by the physiology of lactation 
(FIGURE 2).22 Families with an 
understanding of the physiological 
processes (eg mature milk production 
occurring due to hormonal changes that 
occur following the delivery of the 
placenta), can better prepare for the 
delivery of their baby. They may choose to 
start colostrum harvesting from 37 weeks, 
if medically cleared to do so, and they may 
choose to donate this first milk. This can 
aid in memory making.23 

The role of HCPs in educating and 
supporting families with lactation 
choices 
The female body undergoes numerous 
physical and emotional changes in the 
immediate postpartum period and some 
mothers report feeling that milk 
production following their loss is their 
body playing tricks on them. This is also 
echoed by mothers whose baby is under 
feeding restrictions for medical purposes – 
where the mother feels taunted by her own 
body’s overproduction of milk. This milk is 
sometimes referred to as ‘white tears’ 
symbolising the emotional grief and 
burden this can bring.24 HCPs can 

empower families by educating and 
supporting them with open and honest 
conversations regarding lactation and 
lactation management choices. This can 
help decrease any stigma, preconceived 
ideas or associated perceived guilt that 
some mothers and families report.  

A loss mother who vocalised her wishes 
to express and donate her milk to her 
antenatal care team (after being informed 
that her baby had a shortened life 
expectancy through antenatal diagnosis), 
reported that lactation suppressants were 
in the same tablet pot as her post-delivery 
analgesia. As an HCP herself, she reflected 
that she only felt empowered to ask what 
the additional tablets were due to her 
professional role and background. In doing 
so, she was able to decline the medication 
and pursue her choice of milk donation 
after loss as a way of honouring her baby 
and continuing memory making. This 
could have been a very different outcome 
had she not noticed the extra tablets and 
had she not had the courage to speak up 
while being in the traumatic, stressful, and 
vulnerable situation – the choice of 
donating after loss would have been taken 
away from her by the lactation 
suppressants. 

Antenatal hand expression 
Expressing milk antenatally from 37 weeks 
of pregnancy25 has many health benefits for 
the baby and the mother. Hand expression 
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FIGURE 2  The stages of lactogenesis to support HCPs to educate families in the physiology of 
lactation. 



and colostrum harvesting can naturally 
induce labour due to the rise in oxytocin 
and this may reduce the requirement for 
medical interventions for the induction of 
labour.26 Colostrum is the first milk made 
by the breast; it is highly concentrated 
meaning babies only require a small 
amount for each feed.27 Colostrum con-
tains immunological agents to help protect 
babies from infection and colonise their 
gut with ‘healthy bacteria’.28 For neonates in 
intensive care or those receiving palliative 
care shortly after birth, antenatally 
harvested colostrum can be used for oral 
mouth care to maintain a clean and 
comfortable mouth for the baby. This may 
also bring comfort to the mother, helping 
her to connect and have a ‘continuing 
bond’ with her baby.29 A continuing bond 
has been described as the emotional 
attachment that a bereaved person 
continues to maintain with the deceased, 
long after the death.30 This can be partic-
ularly important for loss mothers that have 
a strong desire to breastfeed their baby.  

Antenatal hand expression can be an 
example of parallel care planning where 
the family works with their MDT care 
team to plan for the best outcome for their 
baby, while also planning realistically for 
the worst-case scenario.3 During such 
discussions, families can make plans to 
express antenatally for their baby with the 
hope that they are well enough to feed but 
take comfort from knowing that the 
colostrum can still be used for oral care if 
their baby is unable to feed. If this is their 
choice, families should be advised and 
educated on how to undertake antenatal 
hand expression and where possible, 
supplied with an expression kit including 
syringes, bonding cloths and instructions 
for the safe storage of the colostrum.  

Continuing to express milk 
Some families report that they take great 
comfort in donating their babies’ surplus 
milk. It supports their motivation to 
continue to express in the hope that their 
own baby will be able to utilise the milk, 
while offering comfort and reassurance 
knowing that ‘every drop counts’31 and any 
surplus milk will be utilised for other sick 
and premature babies or to support vital 
research. If a baby sadly dies, families have 
the choice to donate their milk in memory 
of their baby to the Memory Milk Gift 
Initiative.32 Bereaved families may seek ways 
to maintain bonds with their baby and this 
may take the form of mothers continuing 

to donate milk in their baby’s memory. 
This may be through lactation induction 
where their baby has been stillborn or died 
shortly after birth, or by the mother 
continuing to express her milk.22 The 
Memory Milk Gift Initiative can continue to 
provide support for families to donate for as 
long as they feel it is beneficial to do so. 

By continuing to express their milk, loss 
families report feelings of maintaining and 
honouring their baby’s legacy. Where 
families have chosen to donate milk 
formally through a recognised milk bank, 
they are able to continue memory making 
posthumously through the Memory Milk 
Gift Initiative. The Milk Bank at Chester 
offers loss families who have donated their 
baby’s milk a wooden memory milk pebble 
with their baby’s name (FIGURE 3), and the 
option to add their baby’s name to the  
hand painted Memory Milk Gift tree at the 
Milk Bank at Chester. Memory making 
opportunities offer families continuing 
bonds with their babies, with families 
experiencing, processing and transitioning 
their grief through objects associated with 
their baby. The linking of objects has been 
found to support grieving families to feel 
connected to their baby, assisting in the 
mourning process and supporting the 
mother’s perinatal mental health.33  

A Memory Milk Gift Garden is situated 
in the Countess of Chester Country Park – 
a quiet space for families to reflect and 
remember their baby (FIGURE 3). 

Summary  
Forget Me Not Children’s Hospice has been 
at the forefront of pioneering changes in 
antenatal care where a life-limiting 
diagnosis has been given, being the first 
hospice in Europe to appoint a midwife. 
The team there have been working 

collaboratively with the Memory Milk Gift 
Initiative to ensure that the families under 
their care are being offered antenatal 
choices in lactation management. Through 
the introduction of expression kits and the 
development of the information leaflet, 
Lactation Information Following an 
Antenatal Diagnosis, families under the 
care of the hospice now have timely access 
to appropriate information and evidence-
based literature to ensure that they are 
offered all the choices available to them 
and supported with whatever choice  
they make. 

Working first hand with families living 
with loss, we have seen the detrimental 
impact that can occur when certain choices 
are not offered to families, or they are not 
honoured. Families report feelings of 
anger, regret, guilt, disappointment, and 
poor mental health consequently to their 
autonomy being ignored. It is our mission 
for every family in receipt of a life-limiting 
diagnosis with a potential shortened life 
expectancy to be supported in their 
antenatal care choices for lactation 
management and beyond, and for this to 
be embedded into the culture and stan-
dards of care HCPs have a duty to deliver.  
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intervention. The vascular lesion was removed maximally. It was not possible to perform fasciotomy due to ongoing haemodynamic instability and the deranged coagulation profile. The baby deteriorated further after admission to the intensive care unit and suffered multi-organ failure, including necrotising entero-colitis. He was managed with mechanical ventilation, haemodialysis and repeated blood transfusions. Care was redirected to palliation after discussion with the parents, due to poor clinical condition and prospects of adverse prognosis.  Pathological examination of the lesion showed the nodular mass to weigh about 470g and measuring approximately 125x115x57mm. The surface of the lesion was extensively ulcerated and haemorr-hagic. The cut surface was also variegated, soft and extensively haemorrhagic, with no obvious necrosis (FIGURE 2). Microscopically, the lesion showed a rich vascular network comprising thin-walled vessels, some of which had haemangio-pericytomatous appearance (FIGURE 3). The morphological appearances were consistent with myofibroma.  
Discussion 
Infantile myofibromas (IM), although rare, are the most common fibrous tumours seen in infants. They are often present at birth (75% of cases) and 90% of cases appear within the first two years of life. The clinical presentation is variable.  Involvement of extremities is a rare manifestation: a solitary IM on the upper extremity accounts for only 13.3% of cases. IMs may be solitary (70-80%) or multi-centric (20-30%). The solitary form is the most common with a male predominance. The most common locations of a solitary IM are the head and neck, followed by the trunk and extremities. They present as non-tender, rubbery, subcutaneous or dermal nodules of 0.5-7cm in diameter that are dusky-red to purple in colour. Surface telangiectasias may be noted and ulceration occurs rarely. Their appearance frequently leads to confusion in distinguishing them from congenital haemangiomas. The multicentric form of IM can present with a few to up to 100 lesions and occasionally a large lesion is surrounded by multiple smaller lesions. Approximately one third of multicentric myofibromas have visceral involvement. Most cases of IM are thought to be sporadic. Familial forms have been 

protocols in neonatal units. TXA is routinely used in children undergoing major cardiac and spinal surgeries and in cases of trauma. Evidence for its use in the neonatal population is limited.  TXA is a synthetic lysine analogue that inhibits conversion of plasminogen to plasmin by preventing plasminogen from binding to the fibrin molecule. TXA also inhibits plasmin activity directly. TXA inhibits fibrin cleavage, thus reducing the risk of haemorrhage. Metabolism of TXA in the liver is low, renal clearance amounts to 95% and the half-life is approximately 2.3 hours. There are case reports of seizures following high doses of TXA. Other common adverse effects include renal injury, renal failure and other neurological events. Reduction to the lowest required dose to prevent fibrinolysis should be used in patients with renal dysfunction.  
Treatment regimens for use in neonates are based on extrapolated data from use in adults and children. As per the guidelines available for use in children and adults,  the suggested dose of TXA in neonates is a loading dose of 10-15mg/kg over 10 minutes, followed by infusion of 2mg/kg/hour for eight or more hours, or until bleeding ceases. Loading doses of 100mg/kg are given in cardiac surgeries. An intravenous preparation of TXA can also be used as a compress to control surface bleeding from haemangiomatous lesions, where compression/tourniquet fails to stop the bleeding.  

Conclusion 
This case reports the unusual clinical presentation of a congenital myofibroma in an immediate neonatal setting. The baby presented with a significantly bleeding lesion at birth and this adversely affected the outcome of the baby, despite aggressive resuscitation, optimal stabilisation and rapid transfer to a surgical centre for definitive management (ie excision of the lesion to stop major haemorrhage). Some mitigation strategies (using a tourniquet, cling-film, etc) were used to stop the sur-face bleeding from the lesion, but in vain.  Neonatal medical emergencies like this case pose a conundrum to the practitioners forcing them to choose between limb or life. The learning point from this case is that neonatal units should have access to emergency bleeding protocols to deal with such major haemorrhages, similar to adults. There shall always be a need to 

reported with autosomal dominant and recessive inheritance patterns. Mutations in the PDGFRB (platelet-derived growth factor receptor beta) and NOTCH3 gene have been identified in the autosomal dominant forms of the disease. Genetic counselling should be considered in familial cases, as future offspring may  be affected. 
Histopathology helps in providing a definitive diagnosis. IMs have a character-istic histological pattern with an outer zone of spindle-shaped myofibroblasts arranged in fascicles and an inner zone of round cells with enlarged hyperchromatic nuclei surrounding thin walled haemangio-pericytoma-like blood vessels. Necrosis, calcification, and vascular extension may be present in the central area. Immuno-histochemical stains provide definitive diagnosis with the smooth muscle stains actin and vimentin being positive.   Prenatal detection with ultrasound is difficult with only three cases previously reported. Disruption to the sonographic appearance of organs, presence of abdominal mass and abnormal or limited fetal movements between 30 and 32 weeks’ gestation may point towards IM.  

Tranexamic acid  
Tranexamic acid (TXA) may be a useful agent to consider in emergency bleeding 

FIGURE 2  Pathological examination of the lesion (125x115x57mm, 470g) showing extensive ulceration and haemorrhage.

FIGURE 3  Microscopically, the lesion showed a rich vascular network comprising thin-walled vessels, some of which had haemangiopericytomatous appearance.
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The case 

A 32-year-old pregnant woman was 

admitted to the hospital due to 

reduced fetal movements and pinkish 

vaginal discharge for three days. She had  

a normal antenatal period, including the 

20-week anomaly scan.  

At presentation at 32 weeks of pregnancy 

her clinical condition was stable and her 

membranes were intact. Her initial and 

continuous cardiotocograph (CTG) 

monitoring was within normal limits.  

She received two doses of steroids in 

anticipation of preterm labour. After 

approximately 30 hours of admission, the 

CTG became pathological and an emer-

gency caesarean section was performed. 

During the caesarean section there was 

some difficulty in extraction of the baby. A 

large, bleeding mass attached to the baby’s 

left upper limb was found to be the cause 

of this difficulty.  The baby was born in 

poor condition: pale, floppy, not making 

any respiratory effort and was bleeding 

from the lesion. Initially, it was difficult to 

see the origin of the lesion, as it lay to the 

left of the baby’s head. The position of the 

lesion made it difficult to use the facemask 

while resuscitating the baby. The baby 

needed full resuscitation including 

intubation, cardiac compressions, and 

drugs/blood transfusion through an 

umbilical venous line. Amid the resusci-

tation, the origin of the exsanguinating 

lesion was identified to be from the left 

elbow (FIGURE 1). A cord tie was fixed 

around the stump. The mass was wrapped 

Congenital myofibroma: an unusual 

neonatal presentation 
 
The diagnosis of a vascular cutaneous appearing lesion in a neonate can be challenging. We 

report a case of a solitary congenital myofibroma presenting at birth as a major bleeding lesion. 

Further to the major haemorrhage and the ensuing hypoxia/ischaemia, the baby suffered multi-

organ failure. This eventually led to redirection of care and neonatal death in about two weeks. 

On histopathological examination, the lesion showed a pattern identified as haemangio-

pericytoma. This is a rare tumour involving blood vessels and soft tissues. In our literature search 

there is no other case report of a myofibromatous lesion presenting in this way. The importance 

of having an emergency haemorrhage protocol was highlighted with this incident.
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1. Congenital myofibroma presenting at 

birth is a rare clinical finding. 

2. Ulcerating myofibromatous lesions can 

have significant consequences if not 

managed urgently, especially due to the 

risk of major bleeding and subsequent 

multi-organ failure. 

3. This case supports the need for devising 

major haemorrhage protocols in 

neonates.

tightly with cling film. This seemed to stop 

the bleeding transiently. The cord 

haemoglobin was noted to be 60gm/L, 

indicating that the lesion had started to 

bleed in utero.  

After admission to the neonatal unit the 

baby continued to bleed from the lesion 

and needed further resuscitation with 

blood and blood products. The tourniquet 

was re-tightened, with minimal effect on 

bleeding. Due to haemodynamic 

instability, the baby was commenced on 

inotropic support. Also, tranexamic acid 

and additional vitamin K were 

administered. Another tourniquet was 

placed on the left axillary area in an 

attempt to reduce the bleeding. Blood 

investigations showed a significantly 

deranged coagulation profile, indicative of 

disseminated intravascular coagulation. 

The regional neonatal transport team was 

contacted and the baby was urgently 

transferred to the regional quaternary 

children’s hospital for surgical 

FIGURE 1  The large bleeding lesion 

presenting at birth. 
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has highlighted that, although only 6% of 
units (3 out of 48 units) are currently 
practising ICS as a standard, the majority 
of units are either trying to provide this 
where feasible or are currently working on 
implementing ICS in the near future. At 
birth, in addition to keeping preterm 
infants covered and warm, gentle stim-
ulation and respiratory support can also  
be provided for up to a few minutes as 
needed with appropriate set up, while the 
baby is attached to the cord. This requires 
joint team working between midwifery, 
obstetrics, anaesthetists, theatre staff and 
neonatal staff to ensure all babies are safely 
assessed and appropriately supported while 
maintaining normothermia. 

Therefore, in order, to ensure extreme 
preterm infants benefit further from OCM, 
we implemented ICS for a minimum of 60 
seconds (30 seconds in the beginning when 
we started the project) to a maximum of 
three minutes at St Peter’s Hospital in 
November 2019. Through this article, we 
share our set up and practical tips on 
implementing ICS, which we have learnt 
through experience in order to help other 
units in the process of considering this. 
These suggestions will also be useful for 
units planning to implement DCC for just 
one minute without ICS, with required 
modifications. 

support their breathing. Very few babies, 
particularly those <27 weeks’ and those 
born in poor condition, would need 
further support in the form of positive 
pressure ventilation (PPV) using peak 
inspiratory pressures (PIP) and PEEP 
using a facemask in the first three minutes.  

Equipment 
DCC with ICS can be facilitated either on 
the mum’s lap or on any platform between 
the mother’s legs. Having a resuscitaire 
closer to the mother12 or having a purpose-
built stabilisation platform such as 
LifeStartTM (Inspiration Healthcare, UK)13 
would help to provide additional 
respiratory support as needed in the first 
few minutes. LifeStart has particular 
advantage in caesarean sections, as it can 
be covered completely with sterile drapes, 
unlike resuscitaires. Another option 
includes the use of a mobile nasal high 
flow delivery device such as Vapotherm 
Precision FlowTM (Vapotherm, UK),14 as 
used in our unit. 

In addition to the major equipment, the 
following basic equipment would be useful 
to support the onset of spontaneous 
breathing and/or lung inflation while 
performing DCC on the mother’s 
lap/abdomen or on her bed between her 
legs, especially in preterm babies:  
■ a plastic bag/plastic wrap/thermal suit 

Principles of ICS 
In line with the BAPM OCM toolkit,3 all 
preterm babies should have their umbilical 
cord clamped after 60 seconds from birth. 
There are very few circumstances where 
this might be difficult to perform, eg 
complete placental abruption, snapping of 
umbilical cord or massive acute maternal 
haemorrhage needing resuscitation. In 
such circumstances, BAPM recommends 
use of UCM to facilitate placental 
transfusion.  

In all other circumstances, the aim of 
ICS would be to allow physiological 
transition of breathing and circulation to 
be established during stabilisation/ 
resuscitation for a minimum of 60 seconds 
to a maximum of three minutes in all 
preterm infants of <37 weeks’ gestation. 
We call this the ‘new ABC approach’, which 
stands for keeping the airway patent, 
allowing/promoting the baby to establish 
breathing by themselves where possible 
using gentle, but deliberate stimulation and 
then clamping the cord. 

During stabilisation with DCC, most 
preterm babies will start to establish 
spontaneous breathing before 60 seconds 
with minimal assistance.4 Therefore, for a 
longer duration of DCC with ICS, most 
preterm babies will only need to be kept 
warm alongside provision of positive end 
expiratory pressure (PEEP) to continue to 

FIGURE 1  A model for equipment and MDT set up in theatre for facilitating DCC during intact cord stabilisation. Key: NICU=neonatal intensive 
care unit; DCC=deferred cord clamping; LISA=less invasive surfactant administration. 
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Background 

I t has been shown that optimal cord 
management (OCM) significantly 

reduces mortality and is likely to reduce 
morbidity in preterm infants.1,2 The British 
Association of Perinatal Medicine (BAPM) 
framework on OCM3 has recommended 
physiological delayed or deferred cord 
clamping (DCC) as the preferred method 
when compared to umbilical cord milking 
(UCM) to enhance placental transfusion 
and physiological transition at birth in 
preterm infants. Additionally, recently 
updated guidelines on newborn resuscitation from the UK and European 

Resuscitation Councils do not recommend 
UCM for preterm infants of <28 weeks’ 
gestation in view of possible risks due to 
intraventricular haemorrhage.4,5 Furthermore, data on DCC for babies  

<32 weeks’ gestation has been added as a 
measure for the 2021 National Neonatal 
Audit Programme (NNAP) to promote 
OCM across all units in the UK.6 Nevertheless, there are variations in 

practice, particularly for extreme preterm 
infants of <28 weeks’ gestation, where it is 
practically difficult to provide DCC 
alongside delivery room stabilisation/ 
resuscitation at birth. This is due to these 
infants needing additional measures at 
birth for maintaining thermoregulation 
and initiating breathing. In term neonates 
not needing resuscitation, the recom-
mended duration for cord clamping is 
longer, to allow for the majority of 
placental transfusion that occurs in the 
first three minutes.7 There is still lack of 

Practical considerations for deferred cord 
clamping with intact cord stabilisation 

 
Deferred cord clamping (DCC) has been shown to significantly reduce mortality in preterm 

infants. It is therefore recommended as a standard practice in all preterm infants for a minimum 

duration of 60 seconds. Currently, this has been shown to be poorly implemented across all UK 

neonatal units. In addition to various factors underpinning this, there are practical difficulties in 

stabilising extreme preterm infants with an intact cord during DCC. In this article, we hope to 

provide some practical tips from our experience in successfully implementing this practice in our 

unit over the last 18 months.
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1. DCC should be provided to all preterm 

infants as a standard care at birth. 
2. Effective planning, team working and 

communication would facilitate the 
teams to provide DCC alongside 
stabilisation in extreme preterm 
infants. 

3. Use of simulation, quality improvement 
tools, regular teaching and training will 
help to sustain the change in practice. 

evidence on the recommended duration  
of DCC in preterm infants. Although  
DCC was defined in most studies as  
>30 seconds, the current recommended 
minimum duration of DCC in preterm 
babies is one minute, as it can be safely 
achieved alongside initial stabilisation in 
most preterm babies. However, data from a 
meta-analysis2 has shown an almost linear 
relationship between survival to discharge 
and duration of DCC from <1 minute to 
>2 minutes when compared to immediate 
cord clamping, although not statistically 
significant due to the small numbers in the 
sub-group analysis. Therefore, it is likely 
that a longer duration of DCC for a few 
minutes may be more beneficial than the 
minimum duration of 60 seconds to allow 
adequate placental transfusion,5 as the cord 
clamping should ideally be based on 
physiological factors rather than time 
based.8 

While the benefits of resuscitation with 
an intact cord have not yet been proven, it 
is pragmatic to initiate stabilisation of all 
neonates including preterm babies before 
cord clamping happens at one minute.9 
Intact cord stabilisation (ICS) allows 
effective stabilisation of all preterm infants, 
including extreme preterm infants of  
<28 weeks’ gestation, while the cord is 
unclamped for a longer duration of >1 
minute. While there is lack of consensus 
and evidence on the benefits of ICS, this 
has been shown to be beneficial in animal 
studies, as it allows for lung aeration before 
cord clamping.8,10 A recent survey of all 
neonatal intensive care units in the UK11 


