
 
12                                                                                                                                                                                            V O L U M E  1 8  I S S U E  1   2 0 2 2 infant   

S E R V I C E  D E V E L O P M E N T © 2022 SNL All rights reserved 

Background 

Workforce challenges in the NHS 
present a threat to delivering high-

quality health services. Effective bed 
management can help maintain patient 
flow by efficiently utilising limited hospital 
resources, thus helping to provide high-
quality care and improve patient satis-
faction. Impaired patient flow leading to 
delayed discharge is a daily challenge and 
consumes an immense amount of time 
and energy from busy healthcare 
professionals. It can impede the quality of 
care and lower patient satisfaction.1  

With limited resources, time constraints 
and the possible impact of Brexit and the 
global pandemic delaying recruitment of 
overseas doctors, there is no easy solution 
to the workforce problem. However, 
innovative ways of using the current 
workforce more efficiently by empowering 
and enhancing skills may help to achieve 
our goal of providing high-quality care. 

As a busy level 3 neonatal unit in 
London, we are no different from other 
neonatal units in our struggle to recruit 
junior doctors. We recorded an increase in 
incidents of unnecessary delay in 
discharging mothers and babies. There are 
potentially many reasons for this but the 
most prominent reasons were delays in 
chasing blood test results and neonatal 
reviews due to staffing issues. This was 
hampering patient flow, distracting the 
medical team from delivering care and 
contributing to a poor experience for 
mothers, as reflected in our ‘friends and 
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Kaur D. A midwifery-led newborn 
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1. A midwifery-led discharge pathway is 

an innovative approach to improving 
patient flow and reducing the length of 
neonatal stay.  

2. A comprehensive protocol for 
midwifery-led care of well babies on IV 
antibiotics for suspected infection is 
presented. This will enable other units 
to develop their MLND pathway. 

family’ feedback calling for an improved 
discharge process.  

The Department of Health (2010)2 
supports nurse-led discharge to improve 
patient flow and efficient use of beds in  
the NHS. It recommends that the plan 
must be agreed upon by the consultant in 
charge and the nurses have sufficient 
knowledge and expertise to execute the 
plan. This should not be overwhelming for 
nurses and the emphasis should be on a 
simple uncomplicated caseload and a 
supportive team. 

A simple discharge can be defined as  
the discharge of a patient to their own 
home without complicated ongoing care 
needs that require complex planning 
(Department of Health, 2004).3 Nurse-led 
discharges are a well-established pathway 
in adult medicine such as surgery, obste-
trics, medicine and a few paediatric sub-
specialties, however, we could not find any 
reports or studies in neonatal medicine.4-6 

We introduced MLND to overcome  
our workforce challenges and sub-
sequently reduced the length of stay on the 
postnatal ward. 

Methodology and design  
The purpose of this article is to demon-
strate the feasibility of MLND in effectively 
reducing the length of stay on the  
postnatal ward. 

This was a prospective review of the 
length of stay of neonates on antibiotics for 
suspected sepsis on the postnatal ward over 
a period of three months between 1 July 
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2019 and 30 September 2019 after 
introducing the MLND pathway. The 
results were compared with the length of 
stay in a similar cohort before MLND was 
introduced over a three-month period 
between 1 April 2019 and 30 June 2019.  

The midwives were actively involved in 
designing the MLND pathway. A clear and 
comprehensive MLND protocol was 
discussed and agreed at the clinical 
governance meeting. The protocol for 
newborn care was devised so that it would 
empower the midwives to provide care to 
the mother and baby as a single unit. 
Following appropriate midwife training on 
newborn discharge, low-risk babies would 
transfer to midwifery care. If a baby 
satisfied the criteria for the MLND path-
way, it would be observed and monitored 
by the midwifery team. If all newborn early 
warning trigger and track (NEWTT) chart 
observations and C-reactive protein (CRP) 
levels remained normal with negative 
blood cultures, the midwives trained in the 
MLND pathway would discharge the baby 
home with no further review from the 
neonatal team. Both teams agreed to 
complete the MLND pathway form 
(FIGURE 1) and safely secure it in the 
medical notes. Special attention was given 
to ensure the safety of the newborn babies 
and to support the midwives. Regular and 
frequent training sessions were carried out 
to ensure the midwives were confident and 
competent in completing the NEWTT 
chart and MLND pathway and to maintain 
that at least 85% of midwives were trained 
on any given shift.  

The MLND protocol was implemented 
following midwifery training in newborn 
discharge. Only ‘low-risk’ newborn babies 
on antibiotics for suspected sepsis qualified 
for inclusion on the MLND pathway. A 
low-risk newborn was defined as a 
newborn baby with suspected sepsis with 
normal observations on the NEWTT in the 
first 24 hours and normal CRP levels. 
Babies with abnormal NEWTT obser-
vations, abnormal blood results or other 
associated problems, or multi-system issues 
were excluded from the MLND pathway. 
Any newborn babies who stayed on the 
postnatal ward because of maternal 
reasons were also excluded. The decision to 
initiate an MLND protocol could only be 
made following discussion with the consul-
tant in charge to ensure that only low-risk 
newborns were recruited onto the pathway.  

If a baby met the criteria for the MLND 
pathway, a proforma (FIGURE 1) was filled 

1. Indication of starting antibiotics. 
2. Time of chasing the blood culture tests. 
3. Time of discharge. 
4. Discharge process time (time from 

chasing the culture results to discharge). 
This is to include human factors, eg time 
required to prepare discharge docu-
ments, arranging discharge medications 
from pharmacy, etc.  
As per our trust protocol, blood culture 

results are made available at 36 hours.7 If 
the culture result is negative, antibiotics are 
stopped and the midwives initiate the 
discharge process. Three hours were added 
to the blood culture report time to allow 
for administration time/human factors for 
arranging the discharge medication and 
preparing the discharge paperwork for the 
mother and baby. Every hour after the 

in by the neonatal team after collecting 
blood for investigations for the septic 
screen. The midwifery team was trained to 
monitor the baby, record the observations 
on the NEWTT chart, chase CRP and 
blood cultures at 36 hours and enter all 
results on the MLND chart. If any 
concerns were recorded on the MLND 
proforma, such as abnormal observations 
on NEWTT and/or abnormal CRP or 
blood culture tests, the baby was excluded 
from the MLND pathway and instead, 
reviewed by the neonatal team until 
discharge.  

Data collection 

Implementation of the protocol was 
audited prospectively over three months. 
Data were collected from electronic patient 
records on:  

FIGURE 1  The proforma for the MLND pathway for well babies on IV antibiotics for suspected 
infection. 

POSTNATAL WARD MIDWIFERY-LED DISCHARGE 
Well babies on IV Antibiotics for suspected infection 

Affix Patient Label  

Patient Name: 

DOB: 

Hospital Number: 

Ward: 

Authorising Consultant/Registrar  

Name:  

Signature: 

Bleep No:  

Date and Time: 

Confirm Gestation ≥ 37 weeks    YES/NO 

Reason for starting IV Antibiotics  

(e.g. maternal sepsis) 

 

_____________________________ 

DOCTOR OR MIDWIFE TO COMPLETE 
The patient must meet ALL of the following criteria for midwifery-led discharge 

If NO to any of the following criteria, this form should be discontinued. 

CRITERIA Please circle or complete   Initials / Position    Date /Time 

Blood cultures are negative at 24 hrs  Yes                       No 

Time Reported: _________ 

  

CRPs are within normal (<10 mg/L) range 

 

Yes                        No 

1st CRP ____   2nd CRP _____ 

  

Blood cultures are negative at 36 hrs  

(add 12 hours to the 24 hour report)  

Yes                        No 

Time Checked: __________ 

  

Patient has completed 36 hours of IV antibiotics (at least 
3x doses of IV cefotaxime at 50mg/kg over 36 hours)  
 

Yes                        No 
  

Patient’s vital signs have been within the normal range 
(No amber/red NEWTT criteria) since birth Yes                        No   

There are NO outstanding investigations, medical or social 
issues that warrant further inpatient neonatal review 

(e.g. jaundice, rash, poor feeding) 

Yes                        No 

  

Appropriate follow-up for the patient has been organised 
(e.g. community midwifery, neonatal outpatients) Yes                        No   

EON and Midwifery DC summary completed  Yes                        No   

The family have been provided with information about 
warning signs and when to represent to hospital  Yes                        No   

 
The patient meets all of the above criteria and is safe for midwifery-led discharge home 
 
Named Midwife  Signature   

Date/Time of Discharge Home  

 



acceptable length of stay (ie 39 hours), was 
counted as an inappropriate delay in 
discharge. 

Results 
In the pre-MLND three-month period, 80 
patients were selected as controls who 
would have met the criteria for MLND 
(TABLE 1). In the three-month period 
following implementation of MLND, 96 
suitable babies were identified. Of these: 
■ 82 babies completed the protocol and 

were discharged by the midwives 
(TABLE 1) 

■ six babies were reverted to neonatal care 
for abnormal observations or abnormal 
blood results  

■ eight babies were excluded due to an 
extended stay for maternal reasons.   
In the pre-MLND period, many 

discharges were delayed for various 
reasons, for example, a delay in chasing 
blood results, doctors being busy in other 
priority areas, limited staff availability due 
to weekend services, and delay in discharge 
paperwork. The median discharge time 
was 66.5 hours (range = 40 to 99 hours) 
from the time of admission (FIGURE 2).  

Following the introduction of the 
pathway, we noticed a gradual increase in 
MLND uptake with 22, 23 and 37 babies in 
July, August and September, respectively. 
The midwives appeared to gain confidence 
over the period and there was a reduced 
number of babies transferred back to 
neonatal care. This was consistent with an 
increased awareness of the pathway among 
the medical and midwifery teams. Regular 
support by senior midwives and a teaching 
programme provided by the midwifery 
development team helped to build the 
confidence of the midwives.  

Over the three-month period, the 
MLND pathway improved patient flow on 
the postnatal ward by reducing delays in 
chasing blood cultures and discharge 
process times by half. Furthermore, the 
median time of discharge from starting 
antibiotics was significantly reduced to 48 
hours (range = 38 to 60 hours). A few 
delays were noted over the weekend owing 
to limited staffing and reduced 
administrative support for the midwives 
and pharmacy staff, however, overall, we 
feel it was an impressive achievement to 
have reduced the length of stay by 18.5 
hours (FIGURE 2). We intend to continue 
with the project aiming to improve on 
reducing the length of stay by using a 
multidisciplinary team approach involving 
the pharmacy and administration (to 
facilitate discharges), and extending the 
MLND pathway.   

Discussion 
The global pandemic and Brexit have 
exacerbated already existing workforce 

challenges within the NHS. The 
unavailability of medical personnel has led 
to delays in reviews and decision making 
thereby leading to delayed discharge, 
inefficient bed management and impaired 
patient flow – a daily challenge impeding 
quality of care and patient satisfaction.1  

Midwives are the best support system for 
the mother-baby dyad on the postnatal 
ward, providing them with the necessary 
care to enable a smooth transition for 
discharge home. Midwives are trained to 
provide care for newborn babies including 
identifying early cues of any illness and 
recording necessary observations on the 
NEWTT chart. They are, therefore, the 
ideal candidates to look after low-risk 
newborns on antibiotics for suspected 
sepsis, once given the necessary training 
and with support throughout the process. 

The MLND pathway has empowered our 
midwives to confidently manage and plan 
discharges for mother and baby; it has 
given them the independence and 
flexibility to plan discharges, reduce the 
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FIGURE 2  Before and after: improved patient flow on the postnatal ward following the introduction of the MLND pathway.

TABLE 1  Baseline characteristics of the babies on antibiotics in the two cohorts. Cohort 1 = pre-
MLND pathway (1 April 2019 and 30 June 2019). Cohort 2 = MLND pathway (1 July 2019 and 
30 September 2019). 

Characteristic Pre-MLND (n=80) MLND (n=82) 

Gestation
Preterm 
Term

4 (5.0%) 4 (4.9%)

76 (95.0%) 78 (95.1%)

Gravida
Primigravida  
Multigravida

44 (55.0%) 40 (48.8%) 

36 (45.0%) 42 (51.2%)

Maternal pyrexia 52 (65.0%) 57 (69.5%)

Offensive liquor 18 (22.5%) 18 (22.0%)

Maternal group B streptococcus  21 (26.3%) 23 (28.0%)

Maternal antibiotics 30 (37.5%) 49 (59.8%)

Suspected chorioamnionitis 14 (17.5%) 10 (12.2%)
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length of stay and address issues of ward 
capacity and patient flow.  

Before implementing the MLND proto-
col there were delays in discharges and 
these delays led to parent dissatisfaction in 
the postnatal wards, as reflected in feed-
back and incident reporting. MLND has 
reduced the demand on the limited 
numbers of junior neonatal doctors on the 
postnatal ward, thereby enabling them to 
effectively use their time for training 
opportunities and management of babies 
in intensive care.  

Without going into complex cost-
effectiveness calculations, which is beyond 
the scope of this report, it is not difficult to 
envisage the positive impact on the fin-
ances of the postnatal ward by improving 
patient flow, reducing length of stay and 
avoiding costs associated with patient 
complaints following delays. 

Often cost-effectiveness has a seesaw 
relationship with patient safety and it is 
crucial to find the right balance. 
Maintaining patient safety must be the key 
priority when adopting a new system of 
working. Our robust protocol provides a 
safe system with multiple checkpoints that 
ensures midwives feel confident in making 
safe decisions and only discharge babies 
after all criteria are met on the proforma.  
As highlighted by Fessey,8 regular teaching, 
training and assessment are the backbone 
of establishing a successful MLND system. 
Regular support from the neonatal team 
ensures it continues to be safe with no 
compromise to neonatal and maternal 
care. The midwives are autonomous bodies 

once the baby is transferred to their care 
although ‘round the clock’ medical team 
back up is in place, if required.  

In this study, no complaints were 
received from patients with regards to 
MLND; the pathway was well supported. 
We collected feedback from parents and 
surveyed the midwives. 90% of the 
midwives were aware of and trained in 
completing the NEWTT chart and the 
MLND proforma. 85% felt that it improved 
patient experience and reduced length of 
stay, which is reflected in the study. They 
reported that they felt empowered and 
valued mother-baby dyad care. We received 
positive responses on the friends and family 
survey, especially for planning timely 
reviews and organising timely discharge. If 
parents expressed concern, the midwives 
were able to answer their queries and/or 
arrange medical review, though this was 
not required in the study period. 

We will be aiming to formally assess 
patient satisfaction by incorporating an 
assessment of the parent perspective into 
the next round of audit.  

Formalised MLND following an agreed 
protocol is a viable, safe way of improving 
the efficiency of discharge for low-risk 
neonates on routine postnatal care. We are 
sharing our MLND proforma here (FIGURE 

1) should other units wish to adopt this 
model for reducing length of stay. 
However, further research is required to 
explore the full potential of MLND on the 
postnatal ward for other low-risk neonatal 
scenarios, eg hyperbilirubinaemia or 
hypoglycaemia. 

Conclusion 
Midwives are a vital support system for the 
mother-baby dyad on the postnatal ward, 
providing the necessary care to enable a 
smooth transition for discharge home. Use 
of a formalised MLND protocol is a viable 
and safe way to efficiently discharge low-
risk neonates. By introducing the MLND 
pathway we have demonstrated efficient 
utilisation of resources to improve patient 
flow and reduce the length of stay on the 
postnatal ward by 18.5 hours.  
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parents, and the diagnostic uncertainty  was shared with them at this stage, with a guarded discussion taking place with the parents relating to the diagnosis. The parents were given information leaflets about Apert syndrome and the associated hand abnormalities.  
Another complicating factor for this patient was the additional diagnosis of hypoxic-ischaemic encephalopathy and  the additional associated uncertainties that the parents had to consider. While still undergoing therapeutic hypothermia, the patient was reviewed by a member of the clinical genetics team who agreed with the likely diagnosis and requested extended genetic analysis of the FGFR2 (fibroblast growth factor receptor-2) gene to try to confirm the diagnosis of Apert syndrome.  The patient was discussed via phone with the regional craniofacial team and a referral letter was sent. Computerised tomography (CT) scanning with 3D reconstruction was undertaken alongside the magnetic resonance imaging (MRI) scan that is required after therapeutic hypothermia. The CT scan revealed patent choanae with no evidence of cranio-synostosis (FIGURE 3). Bilateral dysplasia  of the horizontal semi-circular canals and an absent septum pellucidum were also identified. A review of the literature after the event suggests that both of these findings can be associated with Apert syndrome.2,3  

The patient continued to recover on  the neonatal unit and was discharged home at three weeks of age after referrals were sent to the tertiary hospital. At the time of discharge the working diagnosis was that of Apert syndrome, and this was 

the regional craniofacial clinic and the clinic appointment had been cancelled pending diagnostic test results, although, unfortunately this was not communicated to the neonatal team, or the parents at  the time. 
Shortly after discharge, and after the cancellation letter was received by the parents, the results of the genetic analysis were available and identified a common pathogenic variant in the FGFR2 gene, confirming a diagnosis of Apert syndrome. At this stage the parents were informed and the craniofacial team initiated contact with the parents and arranged for the patient to be seen in the multidisciplinary craniofacial clinic. Due to the complex nature of Apert syndrome and the potential for complications to develop, including postnatal craniosynostosis, the patient requires regular craniofacial follow up. To date, the patient has required 

communicated with more confidence following multidisciplinary discussions  and review by clinical genetics. The likely diagnosis featured on discharge correspondence to the GP. A few days after discharge from hospital, the parents received an administrative letter from the tertiary hospital advising that the referral to the craniofacial team had been cancelled. The letter did not contain any further information or advice and the parents were understandably upset and anxious upon receiving it. It was not clear why the referral had been cancelled. Fortunately, the patient was under the care of the community neonatal liaison nurse who was able to continue to coordinate care with the other specialty teams required as an outpatient. Upon further investigation after the event, the absence of craniosynostosis meant that the patient did not fit the criteria for an urgent review in 

FIGURE 1  A) Dorsal view of the left hand showing complex syndactyly affecting the second to fourth fingers. B) Palmar view of the left hand 

showing the abnormal broad thumb with radial deviation and fusion of the second to fourth nails. C) A plain radiograph of the right hand 

showing the abnormally positioned thumb with radial deviation, fusion of the third and fourth distal phalanges and fusion of the fourth and 

fifth proximal metacarpals.

FIGURE 2  Dorsum of the left foot with syndactyly of second to fourth toes with separate nails.
FIGURE 3  3D reconstructed computerised tomography of the skull showing normal cranial morphology and absence of craniosynostosis.
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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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 Key points 
Ponnusamy V. Practical considerations for 
deferred cord clamping with intact cord 
stabilisation. Infant 2021; 17(6): 230-35. 
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 


