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Maternal breast milk (MBM) provides the optimal form of 
feeding for preterm infants (FIGURE 1). Specific health 

benefits for the preterm infant population include lower mortality 
rates, lower rates of sepsis and necrotising enterocolitis,1,2 
improved neurodevelopmental outcomes,3 lower rates of 
bronchopulmonary dysplasia4 and retinopathy of prematurity,5 
and fewer hospitalisations in the first year after discharge 
compared to formula feeding.6 The World Health Organization7 
and specialty consensus guidelines across multiple areas of 
neonatology8-10 recommend maximising the use of MBM for 
premature and sick babies. Mothers of vulnerable infants, such as 
extremely premature infants, encounter a variety of unique 
breastfeeding barriers and challenges. Despite the known benefits 
of maximising MBM for very preterm babies, a large proportion 
of preterm babies in the UK are not fed an exclusive breast milk 
diet. Indeed the 2019 NNAP11 reports only 55% of very preterm 
infants are fed with some of their mother’s own milk at discharge 
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and this figure has remained persistently low over the last five 
years. NNAP recommendations focus on not only the main-
tenance of lactation, with the attainment of preterm infants 
receiving their mother’s own milk at discharge, but on the early 
initiation of breast milk expression and administration to infants.  

What is the context for the toolkit? 
BAPM aims to improve standards of perinatal care by supporting 
all those involved in providing this care to optimise their skills and 
knowledge. A key value of BAPM is ‘working collaboratively’ to 
provide the safest and most effective service for babies and this 
toolkit has been developed by a multidisciplinary team (MDT) of 
neonatal health professionals.  

With these shared goals in mind, BAPM, NNAP and other key 
stakeholder organisations in perinatal care are collaborating in a 
three-year national quality improvement (QI) initiative that will 
target key NNAP measures and aligns with and supports other 

The British Association of Perinatal Medicine (BAPM) and the National Neonatal Audit Programme (NNAP) are collaborating on 
four quality improvement toolkits to support perinatal staff to implement the evidence around perinatal optimisation. This article 
presents the Maternal Breast Milk Toolkit. The key focus of this toolkit is to support the optimisation of early maternal breast milk 
to improve the proportion of preterm babies receiving their mother’s own milk.

FIGURE 1  The 
impact of MBM on 
preterm babies.1-6,12-16   
Key: MBM=maternal 
breast milk, 
VLBW=very low birth 
weight, 
ELBW=extremely low 
birth weight, 
NEC=necrotising 
enterocolitis. 
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neonatal national workstreams. Improvement at local and 
national level will be measured by NNAP. 

The Perinatal Optimisation Care Pathway 
Perinatal optimisation refers to the process of reliably delivering 
evidence-based interventions in the antenatal, intrapartum and 
neonatal period to improve preterm outcomes. The BAPM 
Perinatal Optimisation Care Pathway (FIGURE 2) refers to these 
interventions as they occur temporally, and applies to both the 
mother and her baby. The pathway is supported by four BAPM 
toolkits (Antenatal Optimisation, Optimal Cord Management, 
Normothermia and Maternal Breast Milk).  

 This Perinatal Optimisation Pathway sits within the remit of 
the local and network ‘perinatal team’ whose strong team-working 
culture, high quality communication habits and pursuit of 
common goals result in the reliable delivery of these interventions. 
Such implementation success can only occur within a suitable 
context where structure and processes support an optimal 
environment for QI. Such key contextual features are described in 
the BAPM Neonatal Service Quality Indicators.17 

How will this toolkit help me implement the use of 
early MBM? 
Providing MBM for mothers of preterm babies depends on a 
complex system of multidisciplinary and holistic interventions 
that focus on individual, structural, cultural and environmental 
factors.  The key focus of this toolkit is supporting the implemen-
tation of the five perinatal core elements to optimise early MBM 
for preterm babies (TABLE 1) in order to improve the proportion of 
preterm babies receiving their mother’s own milk by: 
■ providing the evidence for effective interventions, including 

examples of what is proven to work in improving MBM for 
preterm babies 

■ facilitating individual units to interrogate their data and 
processes in order to undertake pertinent selected QI and 
sustain momentum  

■ providing easy to use QI tools and assisting units to interpret 
and monitor results of their QI activity 

■ signposting existing resources for optimising MBM for 
adaptation for local use. 

The five perinatal core elements  
The first key step to the establishment of a good maternal milk 
supply lies in the perinatal period. The volumes of milk mothers 
can express as early as day 3 or 4 of life are highly correlated with 
long-term breastfeeding outcomes,18-20 supporting the idea that 
this early period is a critical window. There are a number of 
strategies to increase early MBM delivery to very preterm babies 
with the evidence base ranging from moderate quality to best 
practice, including consensus expert opinion. Each of the five 
perinatal core elements has a summary of the most relevant or 
useful evidence to support its implementation. 

1. Parents as equal partners in their baby’s care 
Family-centred and family-integrated care (FIC) starts in the 
perinatal period to ensure that parents are central to their baby’s 
care even when the baby is born preterm or sick.21,22 While there is 
limited evidence linking the use of FIC with provision of early 
MBM, there are many studies showing a positive effect of FIC and 
parental involvement on breastfeeding at discharge.23-25  

2. Antenatal education 
Educating families about MBM is essential for those mothers 
identified early in pregnancy as being at increased risk of preterm 
birth. More targeted time-critical education is important for 
families where preterm birth is imminent.   

Lactation-specific antenatal counselling increases exclusive 
breastfeeding at discharge and studies show that mothers who had 
planned to formula feed identified positive consequences of 
initiating breast milk expression.25-27 Lactation counselling should 
cover:  
■ the specific benefit of MBM for the preterm baby 
■ the vital importance of starting to express as soon as possible 

after birth 
■ realistic volumes of colostrum expected 
■ familiarisation with the techniques and equipment involved.  

The focus of discussions should not be on the long-term 
benefits of breastfeeding, but on the unique protective benefits of 
colostrum and breast milk for the preterm infant during their 
time in the neonatal unit. 

FIGURE 2  The Perinatal Optimisation Care Pathway.
TABLE 1  The five perinatal core elements for supporting optimisation 
of early MBM.  

1 Parents as equal partners in their baby’s care:  
Getting to know their baby and developing a close and loving 
relationship

2 Antenatal education:  
Educating families about the value of MBM in prematurity, 
importance and process of early expressing

3 Initiation of expressing soon after birth (aim within two hours):  
With easy access to support, training and equipment

4 Early colostrum (ideally within six hours of birth and always 
within 24 hours): 
Giving MBM to the baby as the first enteral feed, wherever 
possible

5 Early and regular parental physical contact with their baby:  
Delivery room contact, skin-to-skin early and often
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3. Initiation of expressing soon after birth  
Facilitating expressing soon after birth (aim = within two hours) 
requires a multidisciplinary, collaborative approach between the 
midwifery staff, obstetricians and neonatal staff to provide 
sensitive support and education to the mother at this key time.  
Central to the planning for preterm delivery should be a 
discussion with parents about the benefits of early expressing. 
Evidence points to early initiation of expressing increasing yields 
of MBM and increased MBM feeding at discharge.28,29 For many 
parents, the first few hours after birth of a sick or preterm baby 
can be very stressful. This is especially true where they are 
separated from their baby or the mother is unwell. Sensitive 
conversations and effective, timely support can empower women 
to initiate their lactation even in difficult circumstances (FIGURE 

3). Many women who are ill themselves wish to initiate expressing 
and illness alone should not preclude conversations taking place 
and support for expressing being given. 

Information and support with technique and frequency of 
expressing in the early days will maximise lactation. Reinforcing 
the benefits of very small volumes of colostrum will encourage 
and empower the woman. In the early days the focus should be on 
perfecting techniques to support effective hand expressing and 
breast pump use. This should include the importance of breast 
massage and relaxation linking it to hormonal responses and milk 
supply. Ensuring that parents have a realistic understanding of 
likely colostrum volumes in the post-partum period will prevent 
distress and discouragement. Volume-driven expressing should be 
avoided at this stage, but a focus on the process of attempting to 
express will provide valuable stimulation to the breast tissue and 
hormone pathways to initiate milk supply. 

4. Early colostrum 
Early administration of colostrum (ideally within six hours of 
birth and always within 24 hours) is reported in the literature as: 
■ supporting immune responses30 
■ reducing time to full feeds31  
■ reducing the incidence of ventilator-associated pneumonia32 
■ associated with increased MBM feeding at six weeks and at 

discharge.33  
The provision of early colostrum to a baby is dependent  

on getting expressed colostrum to the neonatal unit and 
administered to the baby. Consideration should be given to the 
whole process from antenatal conversations right through to 
administration of buccal colostrum. Identification of barriers and 
enablers at each stage of the process will identify where additional 
work may be required. To maximise success, colostrum and early 
breast milk must be valued and prioritised by all members of the 
MDT. Neonatal teams should prioritise giving colostrum as the 
first feed. 

5. Early and regular physical contact 
This intervention is based on the prioritisation of physical contact 
between parents and their baby from the earliest time point 
following birth and onwards, while maintaining optimal 
respiratory and thermal support. Training to ensure staff 
confidence and skills in maintaining baby safety and stability in 
the transfer to skin-to-skin care is essential. Evidence supports 
early and prolonged skin-to-skin contact as it improves expressed 
MBM volumes, and breast milk feeding rates at discharge.34-36 

An overview of the improvement journey 

How to start? 

Beginning any QI work can be a daunting task, particularly if it 
crosses multiple departments and specialties. In order to 
accomplish change it is essential to have a structured and well-
defined process, as set out in the toolkit. It describes the five 
phases of an improvement journey from defining the problem 
within your own local context, developing a shared purpose 
within your unit and team, to planning, implementing and testing 
and measuring, and finally ensuring change is embedded and 
sustained.   

Phase 1: Define the problem  

Where are we now? 

It is important to understand your local data, and benchmark 
where possible in the context of regional and national standards.  
Supporting MBM provision and later breastfeeding, is a complex 
multidisciplinary intervention. Understanding barriers and 
shaping effective solutions requires input from all team members 
across maternity and neonatal care – everyone’s view is valid and 
essential. Exploring parental perspective and feedback can be very 
insightful (FIGURE 4). 

It can be useful to brainstorm barriers to each of the five core 
elements and explore enablers that could work in your unit (TABLE 

2). It can also be helpful to speak to other units about how they 
have identified barriers and enablers and subsequently implemen-
ted QI projects to optimise early MBM for preterm babies. High 
performing units and those who have made significant 
improvements over time can be identified from NNAP online.   

FIGURE 3  The importance of effective, timely support and 
empowering women to initiate lactation. 

FIGURE 4  Exploring parental perspective can help with understanding 
barriers and shaping effective solutions.
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Phase 2: Develop a shared purpose 

One of the key components to any successful project is having an 
implementation team that are engaged, resilient, enthusiastic and 
committed to working together to create the right culture for 
change.17 Developing a strong multidisciplinary QI team within 
your workplace will help facilitate communication, understanding 
and collaboration across departments and allow more cohesive 
implementation and embedding of the core interventions. Having 
shared goals, a shared vision and sharing experience ensures your 
project has momentum and that barriers and enablers can be best 
appreciated and tackled.  It is vital to include the parental voice as 
their views give a different perspective and their stories form 
powerful tools for engagement and action.  

Phase 3: Plan and implement changes 

Consider constructing a ‘project charter’ at the start of this phase 
to detail your proposed improvement, including the resources 
required and the potential benefits to patients. A project charter is 
a format endorsed by many trust improvement teams; it will 
provide direction and a sense of purpose and may give your 
project increased leverage with management. 

There are a number of methodologies that can be adopted to 
implement a QI strategy. What matters most is having a consistent 
approach that you are familiar with and skilled in applying.  The 
Model for Improvement (plan, do, study, act – PDSA) is a widely 
recognised approach within health care and is frequently 
associated with positive outcomes for improvement. The toolkit 

Core element Barriers Enablers

1      Parents as equal partners in 
their baby’s care  

Getting to know their baby 
and developing a close and 
loving relationship

• Physical separation of mother and baby 

• The environment in a neonatal unit can be intimidating for 
parents making it much harder to build a relationship with 
their baby 

• Although parents should never be viewed as visitors, some 
units may still have access restrictions that can preclude 
parents being with their baby 

• Conflicting demands on a parent’s availability to be with their 
baby 

• Lack of staff education about FIC 

• FIC framework or similar 

2      Antenatal education  

Educating families about the 
value of MBM in prematurity, 
the importance and process of 
early expressing

• Preterm birth can lead to information giving being rushed, 
incomplete, inconsistent and not fully absorbed prior to 
delivery 

• Maternal health, exhaustion and anxieties can impede 
understanding 

• Lack of staff education about the importance of antenatal 
discussions about MBM 

• High quality antenatal 
counselling and lactation plans 
for high-risk mothers 

• Parent information leaflet, 
videos and other resources  

• Checking safety of maternal 
medications with specialist 
formulary antenatally

3      Initiation of expressing soon 
after birth  

With easy access to support, 
training and equipment

• Staff may not feel they have sufficient time to teach 
expressing skills 

• Lack of equipment (eg breast pumps) for use in delivery rooms 

• Lack of staff knowledge or focus about urgency of initiation of 
expressing  

• Lack of resources to empower mothers to express for 
themselves    

• The severity of illness of the mother both before and after 
delivery

• Perinatal education regarding 
technique and timing 

• Provision of colostrum kits 

• Prioritise multidisciplinary 
support immediately after birth

4      Early colostrum  

Giving MBM as the first 
enteral feed, whenever 
possible

• Staffing resources and/or poor communication between 
teams to get colostrum to the baby 

• Lack of understanding of neonatal staff that almost all babies 
can receive buccal colostrum safely 

• Lack of prioritisation of colostrum in baby’s cares

• Staff education programme 
about the importance of early 
oral colostrum 

• Systems to expedite transfer of 
colostrum to the neonatal unit

5      Early and regular parental 
physical contact with their 
baby  

Delivery room physical contact 

Skin-to-skin contact early and 
often

• Lack of unit experience/policy/procedure to safely offer 
delivery room contact   

• Lack of resources and confidence of all staff to safely support 
skin-to-skin contact 

• Lack of awareness of staff of the ongoing benefits of skin-to-
skin contact 

• Parental belief that the incubator is the safest place for a baby

• Training to ensure staff 
confidence and skills in 
maintaining baby safety and 
stability in delivery room 
contact and skin-to-skin care  

TABLE 2  Barriers and enablers.  



Q U A L I T Y  I M P R O V E M E N T

 
V O L U M E  1 7  I S S U E  3   2 0 2 1                                                                                                                                                                                                                           101  infant   

describes how this approach can be used to help implement 
change ideas for optimising MBM and signposts the BAPM online 
resources to support this process. 

Phase 4: Test and measure improvement  

Improvements need to be tested, reviewed and re-tested through a 
series of PDSA cycles to decide what works and what does not. 
Improvement is a continuous process that necessitates regular 
measurement. The toolkit provides examples of outcome, process 
and balancing measures as they relate to optimisation of early 
MBM. Sharing data across the whole perinatal team can be very 
useful, especially if displayed in an accessible, concise and 
impactful format (FIGURE 5).  

Phase 5: Implement, embed and sustain 

This is where change becomes embedded in routine practice 
throughout the system and is sustained. It is important to 
implement robust governance arrangements with an early 
recognition of barriers and loss of motivation. Education is a key 
element of overcoming barriers particularly within an interactive 
forum. Use opinion leaders to influence others within your 
staffing structure and reminder systems to prompt clinicians and 
the MDT. Ensure feedback of data to staff in a format that they 
find useful, using impactful stories from families and learning 
from high achieving units. These methods can help to reinvigorate 
and embed your changes for improvement. 

Summary 
Initiating, maintaining and supporting longevity of MBM 
provision for preterm babies is vital with substantial long-term 
benefits. Those working in neonatology should be encouraged to 
foster a collaborative perinatal environment, working hand in 
hand with parents so that more preterm babies are fed an 
exclusive human milk diet on their neonatal journey. The holistic, 
multidisciplinary and family-centred approach to this cannot be 
over emphasised. The MBM toolkit for preterm infants and its 
associated resources will support units to develop and implement 
specific and pertinent QI projects to improve access to MBM for 
those preterm infants whose outcomes we aim to improve.  
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Early maternal breast milk measures: how well did we do this month in babies <34 weeks? 
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30%
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Simple vs complex gastroschisis Simple gastroschisis is defined as only the bowel being outside of the abdomen with no other obvious bowel problems such as atresia or perforation – the techniques described in the following sections relate to simple gastroschisis. Complex gastroschisis occurs when there are obvious signs of atresia (bowel blockage), perforation or that the abdominal wall defect has virtually closed compromising the bowel perfusion and development (known as closing gastroschisis). Complex gastroschisis requires a bespoke surgical management plan that may include formation of a stoma and is associated with a significantly higher risk of surgical and medical complications, multiple procedures and a prolonged hospital stay.  

Staged reduction 
Staged reduction can either be performed in theatre under general anaesthetic or at the bed side.  

Sutured silo performed under general anaesthesia  
Silo insertion in theatre under general anaesthetic is usually performed when primary reduction has failed because of concerns that the abdomen is too small to accommodate the entire bowel and that if reduced, compartment syndrome would result or ventilation would be severely compromised. In this technique a silo is fashioned from a sheet of silastic or a modified saline bag and is sutured to the abdominal wall fascia (FIGURES 2-4). 

Preformed silo insertion at  the cot side  
Silo insertion at the cot side is performed under aseptic conditions but without 

readily achievable.10 The perceived benefits of using a silo include reduced risk of respiratory compromise and abdominal compartment syndrome.2 Our aim is to share our experience of managing neonates with gastroschisis and their outcomes in the last 10 years. 

Clinical pathway following antenatal diagnosis  
In the UK, 97% of infants with gastro-schisis are diagnosed in the antenatal period.6 All of these infants are closely monitored by the fetal medicine depart-ment and the families are offered antenatal counselling with a multi-professional team, including a consultant paediatric surgeon, neonatologist and surgical outreach nurse. Gastroschisis is a surgical emergency therefore delivery should occur in an appropriately skilled centre, effective communication between departments being essential. Transfer of the infant to the designated neonatal surgical unit should occur within four hours of birth.  At delivery a plastic clamp is placed on the umbilical cord >5cm away from the infant’s abdomen to avoid bowel injury.11 The baby’s legs and abdomen are then placed in a sterile plastic bag. This whole process should be performed quickly due to the risk of hypothermia and fluid loss 

general anaesthetic. A preformed silicon bag with a collapsible spring at the base is used. The technique involves carefully placing the bowel inside the bag and then compressing the ring, which is then inserted under the fascial ring. Once inside the abdomen the ring then opens and holds the bag securely in place, it also tends to hold open the fascial defect to allow easier reduction of the bowel. Reduction occurs over a period of days, monitoring the bowel perfusion through the trans-parent material, followed by closure of the abdominal wall either on the ward using steristrips or in theatre with a sutured closure. The principle is that with gradual reduction the abdomen can slowly expand to accommodate the bowel without compromising the breathing or bowel perfusion. The main advantage of the preformed silo technique is that it can reduce the need for general anaesthesia and a reduction in the risk of compart-ment syndrome, which in turn reduces the need for post-operative intensive care. There is currently lack of consensus among the surgical community about the preferred management method.10 A meta-analysis concluded that silo closure is associated with better clinical outcomes compared with primary closure, especially in infants where primary closure is not 

FIGURE 2  The bowel loops are placed in a silo bag which is suspended and aimed at slowly reducing the contents in the abdomen over a few days. 

FIGURE 3  The bowel loops are almost completely reduced back into the abdomen.
FIGURE 4  Abdominal closure of the defect following reduction of the bowel loops into the abdomen. 

TABLE 1  Infant demographics (n=132).

Simple gastroschisis Complex 
gastroschisis

All infantsMale 
47% (55)

87% (13)
52% (68)

Female 53% (62)
13% (2)

48% (64) 
Mean weight 2,402g (785-4,240g) 2,308g (566-3,355g) 2,400g (566-4,240g)
Mean gestation 36 (27-40) weeks 35 (29-38) weeks 36 (27-40) weeks
Silo 

56% (65)
47% (7)

55% (72)
Primary reduction 44% (52)

53% (8)
45% (60)
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Parents are partners in care for their 

baby and should never be considered as 

visitors on neonatal units (NNUs).1 Parents 

provide nutrition (breast milk) and skin-

to-skin care which have significant short 

and long-term benefits to parents and 

babies.1 Parental presence on NNUs is 

essential to ensure joint decision making 

about their baby.1 In the UK, it is common 

practice for parents to have 24 hour access 

to NNUs and many have liberal visiting 

policies allowing siblings and grandparents 

to visit as well.2 Evidence shows better 

neonatal and parental outcomes, with 

greater breastfeeding rates, improved 

weight gain and reduced parental stress 

and anxiety when parents take an active 

role in the care of their baby via family-

integrated care (FICare).3 Many NNUs in 

the UK practise at least some elements  

of FICare.4,5   

In March 2020, a national lockdown was 

imposed in the UK due to the COVID-19 

pandemic. The NHS imposed stringent 

visiting restrictions to hospitals. These 

changes were trust-wide and may not have 

considered the specific needs of babies and 

parents. Anecdotally, NNUs applied 

stricter parental access during this time, 

but there was a range of different policies. 

As the first wave of the pandemic passed, 

some units eased restrictions. Bliss, the 

national neonatal charity, published a 

position statement in April 2020 

reinforcing that parents are not visitors 

and should have unrestricted access to 

Parental access to neonatal units: 

inconsistency during the COVID-19 

pandemic 
 
An electronic survey was conducted to determine policy changes to parental access on neonatal 

units during the COVID-19 pandemic in the UK. The survey found that all responding units 

changed their policies and in many, parents were not allowed to visit their baby together. The 

survey highlights potential negative effects these policy changes are having on babies, their 

families and neonatal staff. Allowing parents to spend time with their baby together in a safe 

way during this pandemic should be a priority in neonatal care and this article considers ways in 

which the neonatal team can support this. 
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 Key points 

Fonfe A., Clements D., Mckechnie L. 

Parental access to neonatal units: 

inconsistency during the COVID-19 

pandemic. Infant 2021; 17(2): 71-75. 

1. Parents are partners in care for their 

babies and should never be considered 

visitors on NNUs. 

2. Policy changes during the COVID-19 

pandemic have resulted in many 

parents being separated from their 

babies. 

3. Reduced parental visiting may have a 

negative impact on the whole family 

with long-term consequences.  

4. A multi-pronged approach is required to 

ensure that parents are respected as 

partners in care for their baby.   

their babies.6 This was supported by the 

British Association of Perinatal Medicine 

(BAPM) and the Royal College of 

Paediatrics and Child Health (RCPCH).1 

Methods  

An electronic survey was sent to all 152 

neonatal specialty trainee doctors in the 

UK on SurveyMonkey in October 2020 via 

email consisting of a mixture of open and 

closed questions (TABLE 1).  

Results 

There were responses from 17 doctors who 

worked in 17 different neonatal intensive 

care units (tertiary NNUs). This was a 

response rate of 11.2%. Geographically 

these units were spread throughout the UK 

with one in Wales, one in Scotland and 

fifteen in England of which four were  

in London.  

All respondents had witnessed a policy 

change for visitors on their NNU. 80% of 

units allowed parents to visit at any time  

of the day, but 60% only allowed one 

parent at the cot side at a time. However, 

all units had exceptions to this such as: at 

admission, if critically unwell and at 

designated times such as some evenings 

and weekends. One NNU only allowed 

parents to visit for two hours a day, but 

parents could visit together.   

No units allowed wider family to visit, 

although some had exceptions such as if 

there was a single parent or if the baby  

was receiving end-of-life care. Prior to 

Parental access to neonatal units .qxp_layout  17/03/2021  16:5 g
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Implementation of the framework  
process 

For the difficult airway template to work 
effectively in an emergency situation, three 
preparatory steps must have occurred that 
are, primarily, the responsibilities of the 
neonatal airway lead:  
1. Assessing available resources  
2. Compiling equipment and finalising the 

local framework algorithm  
3. Training, simulation, and debriefing. 

1. Assessing available resources  

Expertise in airway management will vary 
between settings. Likewise co-location of 
specialist teams will impact on equipment 
availability. However, all hospitals have 
resources that can be used to help by 
thinking ‘outside the box’ in the planning 

opportunity is provided for these 
contributing specialties to have regular 
neonatal-specific training and simulation. 

Equipment options and human factor 
considerations are given in the resources 
document accompanying the framework. 
Wherever possible there should be align-
ment with equipment used elsewhere in 
the hospital, allowing continuity and 
familiarity. 

The resources document also provides a 
description of advanced airway and 
surgical techniques used by ENT or respir-
atory specialists in managing the difficult 
airway. There is no expectation that these 
techniques will be used by untrained 
hands, but the information should help 
inform any discussion across healthcare 
boundaries about service provision.  

stages. For example, obstetric anaesthetists 
have transferrable airway management 
skills. Many anaesthetic departments in the 
UK have access to a videolaryngoscope 
(VL). Purchase of neonate-appropriate 
blades to be used with VLs elsewhere in  
the hospital may remove the need for 
dedicated neonatal VL equipment. Adult 
ENT (ear, nose, throat) services may, 
likewise, be able to help in emergencies.  

The framework acknowledges that 
enlisting non-neonatal specialists raises 
professional practice issues. Where 
potential conflict of responsibility, or 
practice outside the normal scope of 
practice might occur, advice from relevant 
professional governing bodies should be 
taken into account. The designated 
neonatal airway lead must ensure 

TABLE 1  Framework recommendations for 
implementation in practice.  

1. Every centre caring for the neonate 
should have an agreed approach to 
management of the difficult airway 

2. Difficult airway equipment should be 
readily available and members of the 
team familiar with its use 

3. Regular simulation is recommended to 
practise response to a difficult neonatal 
airway, with consideration of both 
technical and human factors 

4. Any centre where babies are delivered 
should have a designated neonatal 
airway lead 

5. When airway problems are suspected 
antenatally and delivery planned in a 
specialist centre written information, 
including plans for emergency delivery, 
should be provided both to the family 
and to other centres where delivery  
may occur

TABLE 2  The responsibilities of the neonatal 
airway lead. 

FIGURE 1  Example of a completed algorithm template. 

1. Ensuring an easily accessible, effective 
plan is in place for management of the 
unexpected difficult neonatal airway  

2. Liaising regularly with the wider 
hospital medical team as appropriate to 
facilitate help in the event of a difficult 
airway  

3. Ensuring regular simulation and skills 
practice are completed  

4. Communication of plans to all relevant 
teams, for management at birth when a 
difficult airway is suspected antenatally  

5. Debrief and case review following 
management of a difficult airway 
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Case presentation 

A  male infant was delivered at 32+2 weeks 
gestation by an emergency caesarean 

section due to concerns about tailing 
growth and a pathological cardiotocograph 
(CTG). He weighed 935g (<0.4th centile). 
The newborn infant’s gross appearance was 
indicative of marked skeletal dysplasia – 
quadrilateral phocomelia (FIGURE 1). Both 
forearms had underlying skeletal anatomy 
comparable to a humeral bone. The right 
had a crude elbow joint, but this was fused 
in an extended posture. There was a 1x1cm 
fleshy limb bud on the medial aspect of the 
right limb. This appendage was well 
perfused but had no motor ability. The left 
forearm was a short humerus alone. 

Upon examination he had only softly 
dysmorphic facial features. Of note, there 
was mild mid-facial crowding with subtle 
upturning of the nose and a thin upper lip. 
The palate was high arched with no cleft. 
Ears were set appropriately, and occipito-
frontal circumference plotted on the 9th 
centile. He had a micrognathic jaw with a 
retrognathic position. The chin was 
pointed and triangular. A systemic 
examination was otherwise unremarkable.  

Consideration of care in a preterm neonate 
with an extremely rare skeletal dysplasia 

 
Receiving a lifelong diagnosis at birth can be viewed as the starting block from which a life is 

built and lived. We present the case of a preterm neonate born with a severe skeletal dysplasia 

in an endeavour to understand the challenges facing the different aspects of care provision, 

management and treatment in the special care baby unit at Calderdale Royal Hospital. 

Encompassing the experiences of the staff/parent relationship, we hope to initiate discussion 

about how best to accommodate such babies on the unit and hypothesise approaches to 

improving care to stand the family in good stead for their lifelong journey. Kate F Parmenter  ST2 Paediatric Trainee kate.parmenter@nhs.net  
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Parmenter K.F., Cooke K.A., Penny A., 
Ohadike P., Mattara A. Consideration of 
care in a preterm neonate with an 
extremely rare skeletal dysplasia. Infant 
2021; 17(2): 64-68. 1. The ways in which we manage complex 

care neonates can have long-lasting 
and wide-reaching consequences. 

2. Neonatal healthcare professionals must 
always deliver holistic patient and 
family-centred care.  3. Our commitment and responsibility to 

care should not end once a family 
leaves the acute setting.

He had abnormal pelvic anatomy both 
radiologically (FIGURE 2) and pheno-
typically. At birth, there was a leg limb 
length discrepancy of roughly 2cm. The 
right limb was fully mobile from the hip 
joint with no association to the hip itself. 
The limb progressed to a fleshy appendage 
that could be most suitably likened to an 
early foot growth. This again lacked 
skeletal growth but could be flexed with 
some limited rotation around the apparent 
joint. There were two further buds at the 
distal aspect of the foot with some 
primitive ridges of differentiation giving 
suggestion of two potential toes. The 
largest of these had indentations of a nail 
bed but no keratinisation. The left lower limb was extremely short; 

1.5cm in length. On palpation the bone 
was thin and bowed. In contrast to the 
other appendages outlined, this bud had 
some underdeveloped foot bones.  Diagnosis and postnatal investigations 

Antenatal concerns regarding the absence 
of limbs were first identified on the 20 
weeks’ anomaly scan. These were later 

FIGURE 1  Quadrilateral phocomelia on day 5 of life. 
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