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

C L I N I C A L  P R A C T I C E © 2021 SNL All rights reserved 

Background  

Umbilical catheter placement is a 
neonatal emergency procedure, which, 

despite standardised techniques, has a wide 
variation in practice.1 Umbilical venous 
catheters (UVCs) and umbilical arterial 
catheters (UACs) are commonly used in 
neonates for vascular access and should be 
carefully inserted to avoid anomalous 
positioning of the catheter tip. If an 
umbilical catheter is advanced along the 
wrong route or too far along its intended 
course, the tip may end up malpositioned 
where it may cause harm, injury and, in 
rare cases, death. Traditionally accurate tip 
placement is assessed by X-ray and, where 
necessary, repeat X-rays are performed 
following catheter adjustment to confirm 
the tip position. However, commonly used 
methods of catheter insertion cannot 
adequately measure the insertion length 
and X-rays cannot always distinguish 
malpositioned catheters. Additionally, the 
use of X-rays for catheter tip confirmation 
is time-consuming, exposes the patient to 
radiation and involves excessive handling 
of a sick infant.  

Aim and objectives  
In clinical settings, the placement of 
umbilical lines takes a long time during a 
critical transition period between medical 
and nursing care. Ultrasound is a reliable 
and widely used method for the clinical 
management of sick neonates in an 
intensive care unit and it has been shown 
that it can be used to identify the central 
catheter tip location.2,3 For this project, we 
wanted to establish a more time-efficient 
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1. Direct visualisation of the umbilical 

catheter by ultrasound is one of the 
best modalities for adjusting a UVC  
and UAC.  

2. This method can save time needed to 
help transition a critically ill neonate.  

3. Ultrasound-guided insertion of a UVC or 
UAC requires fewer X-rays (hence 
radiation) and less manipulation and 
handling of the neonate, helping to 
maintain temperature and reduce the 
risk of infection. 

and precise means of assessing the 
positioning of an umbilical catheter using 
ultrasound at the bedside to replace the 
standard use of X-rays.   

Methodology  
This quality improvement (QI) project 
compared the use of ultrasound for 
adjusting umbilical central lines to the 
standard X-ray procedure. The study was 
approved by the clinical audit team and 
conducted in the neonatal intensive care 
unit (NICU) at Royal Oldham Hospital, 
part of the Pennine Acute NHS Trust. 

There were two aspects to this QI  
study. The first was a prospective project 
looking at any infant admitted to Royal 
Oldham Hospital NICU requiring UVC 
and/or UAC placement between May and 
July 2020.  

The infants included in the study were 
those admitted to the NICU and requiring 
placement of central umbilical catheters, 
according to our standard protocol. 
Newborn babies with congenital defects 
that affect the abdominal wall or intra-
abdominal compartment (such as 
exomphalos, gastroschisis, single umbilical 
artery, or suspected or confirmed 
congenital heart disease) were excluded.  

The neonatal team comprised six tier 1 
doctors, five advanced nurse practitioners 
and seven tier 2 doctors, who were 
responsible for inserting the umbilical 
catheters. The length of the catheter 
insertion was calculated independently by 
the placement practitioner with the 
objective of optimum placement, as per 
our unit guideline:4 
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■ for the UVC, the tip should lie at the  
junction of the inferior vena cava and the 
right atrium  

■ for the UAC, the tip should lie between 
the level of the thoracic vertebral bodies 
T6 and T10.  
The practitioner was allowed to decide 

which of the various methods would be 
used for determining length, as per the 
local unit guideline.  

Once the operator had finished and 
while waiting for the X-ray to confirm the 
position, limited transthoracic echo-
cardiography was performed in which a 
6MHz or 12MHz probe was placed over 
the mid-chest and upper abdomen to 
identify the inferior vena cava–right atrial 
junction and to localise the catheter tip 
position. An image was recorded at this 
stage. An instruction was given to the 
operator to adjust the catheter under real-
time visualisation; any adjustment needed 
was performed under ultrasound guidance 
and a repeat X-ray was carried out to check 
the position. Due to its enhanced 
echogenicity, turbulence generated by the 
injection of a small volume of saline was 
also used to confirm the central catheter tip 
position under real-time visualisation.2 All 
ultrasound scans were conducted by the 
authors who have experience and training 
in targeted neonatal echocardiography.  

Finally, an X-ray was performed as an 
additional safety measure and to reassure 
those who were not familiar with ultra-
sound images that the catheter was 
in an optimal position. 

Care was taken during the procedure to 
ensure adequate oxygenation and to 
maintain a suitable temperature for  
the infant. 

The echocardiogram (FIGURE 1) was 
recorded for comparison. Using X-ray, the 
clinical team was reassured that the 
catheter tip was in an optimal location. 
The ultrasound results were then correl-
ated with the X-ray to show the optimal 
position of the catheter.  

In the second part of the study, we 
retrospectively reviewed the case notes of 
19 randomly chosen neonates who were 
admitted to our unit who required 
umbilical line placement. We investigated 
how many X-ray exposures each baby 
required before the correct position was 
achieved and the time needed to achieve 
that by measuring the minutes taken from 
putting the request on the electronic 
system until the X-ray was uploaded onto 
the system. We did not include the 

weeks (range from 26-40 weeks’ gestation). 
The mean gestational age for the retro-
spective study group was 30+5 (±4+6) (range 
from 24-37 weeks’ gestation, TABLE 1).  

Adjusting umbilical central lines by 
ultrasound is faster than conventional 
catheter placement using X-rays. TABLE 2 
shows that real-time use of bedside 
ultrasound decreased the total time of line 
placement that represented a saving of 
more than an hour in procedure time.  
The average time to acquire and read each 
series of radiographs was 100 minutes 
compared to just 10 minutes for correct 
placement using ultrasound. No manipu-
lation was needed in the ultrasound group 
following the X-ray; the X-ray was perfor-
med as per our unit policy to confirm 
catheter position for those not confident 
with interpreting ultrasound images.  

With the use of ultrasonic guidance, the 
catheters required fewer manipulations and 
X-rays when compared with conventional 

interpretation time as it might vary from 
one practitioner to another.  

The outcome measures for this project 
were: 
■ the number of X-rays taken  
■ a time comparison between ultrasound 

placement versus conventional radio-
graphic placement.  

Data analysis and results  
A total of 25 infants were enrolled in this 
QI project. Nineteen infants were 
randomly selected and their cases were 
analysed retrospectively. The six infants in 
the ultrasound-guided group were studied 
prospectively.  

The mean birth weight was 1,910.16g 
±1,316.8g (range=790-3,616g) and 
1,776.7g ±1,150g (range=413-4,570g) for 
the ultrasound and conventional groups, 
respectively (TABLE 1).  

The mean gestational age for the 
prospective study group was 31+3 (±6+2) 

Ultrasound-guided 
adjustment group

Standard X-ray placement 
group

Number of infants 6 19

Gestational age (weeks ±days, 
mean±standard deviation) 

Range (weeks’ gestation)

31+3 (±6+2) 30+5 (±4+6)

26-40 24-37 

Birth weight  
(g, mean±standard deviation) 

Range (g)

1,910.16g (±1,316.8) 1,776.7g (±1,150)

790-3,616 413-4,570

TABLE 1  A comparison of the ultrasound-guided adjustment group with the standard X-ray 
placement group. 

FIGURE 1  Sub-costal view in long axis showing the liver and illustrating the inferior vena cava 
joining the right atrium and the tip of the UVC 1cm beyond the inferior vena cava–right atrial 
(IVC-RT atrial) junction.



catheter placement. It was very obvious that 
it took substantially less time (our 
estimated time of 10 minutes) to check the 
position via ultrasound when measuring 
the time taken from entering the baby’s 
details into the ultrasound machine to 
saving the echocardiography clips.    

Discussion 
In this study, we noticed a substantial 
difference in the time taken to assess 
appropriate line placement between the 
ultrasound and regular placement groups. 
In the ultrasound group we were able to 
resume clinical treatment up to 90 minutes 
ahead of the standard X-ray group due to 
time saved when requesting an X-ray,  
alerting the radiographer, taking the films, 
loading them into a digital system (PACS) 
and then allowing the doctors to view  
and interpret the catheter position on the 
X-ray.  

We found that bedside ultrasound was 
useful both for minimising total procedure 
time and overall handling during the 

‘golden hour’, potentially decreasing the 
risk of iatrogenic infection, due to reduced 
catheter manipulation. 

In 2019, Meinen5 and colleagues 
published a review of eight studies that 
were conducted over the last decade and 
concluded that point-of-care ultrasound 
(POCUS) has high sensitivity and 
specificity in localising the tip of central 
umbilical lines and is superior to X-ray in 
terms of reducing time and manipulation 
in a crucial transitional period.   

We recognise that our pilot study was 
carried out in a small number of babies 
and involved just two sonographers but we 
believe that ultrasound-guided placement 
of umbilical catheters (especially UVCs) 
can minimise and locate sub-optimal or 
incorrect catheter placement, hence 
avoiding catheter-related complications. 
Furthermore, the speed of ultrasound-
guided placement and reduced clinical and 
nursing handling of the baby, indirectly 
improves temperature stability with less 
risk of iatrogenic infection. 

Since conducting our study, we have 
taken steps to train junior doctors in 
ultrasound-guided catheter insertion with 
the help of other consultant colleagues 
who regularly perform in-house 
echocardiography. 

Conclusion  
Ultrasound-guided placement of umbilical 
catheters is more efficient and safer than 
traditional methods. Through further 
study and with a greater number of 
patients, we believe that ultrasound-guided 
insertion can become the gold standard for 
placing and confirming umbilical catheters 
in preterm and critically ill term neonates. 
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TABLE 2  A summary of the study results. 

Ultrasound-guided 
adjustment group

Standard X-ray 
placement group

Number of X-rays (mean 
±standard deviation)

2.2 (±1.6) 2.8 (±2.3)

Time taken (mean ±standard 
deviation)

10min (±0) 100min (±93)
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E D I T O R I A L

photograph and video use expanded. Video recordings of teaching 
and education for parents have also been developed and are 
available to them on their vCreate account.  Online resources, such 
as DadPad and breastfeeding support have also been widely used. 

The use of video conferencing technologies for staff, such as 
Zoom and Teams, has ensured departmental meetings and teach-
ing can continue and created new opportunities to connect and 
collaborate with colleagues locally, nationally, and internationally. 

The use of technology for outpatient consultations has also 
transformed practice. Telephone and video consultations that had 
been discussed for years were rapidly embedded in practice. 
Feedback has been broadly positive, though some families and 
clinicians have missed the reassurance of a face-to-face 
consultation.  

Staff have also adapted their roles to meet the new challenges. In 
one of our units, nursery nurses volunteered to become part of a 

FIGURE 2  The neonatal unit daily update sheet – a simple but 
effective tool for communicating with staff and families during 
COVID-19. 

FIGURE 3  A video messaging service for families.
new Family Care Team, with a wide remit to support families. 
They provide emotional, psychological, financial support and 
signposting, as well as support with breastfeeding and 
developmental care, relieving some of the stress for new parents 
and staff. The team has also provided virtual sibling support and 
sibling packs. They keep in touch by telephone with parents 
unable to visit daily. Expectant parents, no longer able to look 
around the NNU before their baby is delivered, are offered a video 
tour of the unit – available on vCreate. The positive effect of this 
on families and staff has been significant; going forward we hope 
to embed the Family Care Team as part of the establishment. 

Help has also come from outside.  A local taxi service donated a 
free journey for parents travelling to and from the hospital each 
day – helping financially and negating the risk of public transport. 
In Scotland, the universal Neonatal Expenses Fund pays for 
parents’ travel, meals and now additionally for accommodation, 
when required. Well-wishers and staff have also ensured that the 
units are well supplied with food and drinks; we have not gone 
hungry and have felt the love and support of our wider 
communities and friends. 

Conclusion 
The SARS-CoV-2 pandemic has brought about many challenges to 
neonatal services. Communication, restricted parental access and 
the discomfort of wearing PPE have been highlighted. However, 
positives have also been seen with better teamworking, infection 
control practices and a greater awareness of each other’s well-
being. We have embraced technology and new ways of working. 

Practices and teams have had to adapt but have done so rapidly, 
using readily available resources and innovative ideas. Many of 
these will be taken forward into the post-COVID era further 
increasing the quality of FICare.
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the mean (SD) standard scores in the 

external validation sample approximated 

the normative mean (100; SD 15) on both 

scales, demonstrating good external 

validity. Moreover, the proportions of chil-

dren with developmental delay were close 

to the proportions expected in the general 

population (FIGURE 2A). For example, 16% 

of children in the external validation 

sample had mild to severe cognitive delay 

and 16% had mild to severe language 

delay, both of which are comparable with 

the 16% expected within the normal distri-

bution. Similarly, 2% and 3% had at least 

moderate to severe cognitive or language 

delay respectively, similar to the 2.5% 

expected in the normal distribution. Small 

differences between the two samples were 

expected as children in the external valida-

tion sample were all born at term and 

more were living in less deprived areas 

than children in the standardisation 

sample.  

Clinical validity  

In order to test clinical validity, we applied 

the standard scores to anonymised 

PARCA-R data from two samples of chil-

dren known to be at high risk for develop-

mental disorders. If the PARCA-R has 

good clinical validity, then the standard 

scores in the clinical validation samples 

should be lower, on average, than those 

expected in the general population. Indeed 

this was the case. Using the norms tables, 

the standard scores were applied to 

PARCA-R data for 692 children born very 

preterm (<32 weeks’ gestation; PANDA 

Study) and 764 children with suspected or 

confirmed sepsis during the neonatal 

period (UK arm of the INIS Trial). As 

shown in TABLE 3, mean standard scores for 

very preterm children were 6-9 points 

lower than the normative mean, and for 

children with neonatal sepsis they were 11-

14 points lower. Furthermore, the propor-

tions of children with developmental delay 

were substantially greater than in the 

general population for both very preterm 

children (FIGURE 2B) and those with 

neonatal sepsis (FIGURE 2C), demonstrating 

clinical validity.  

Using the PARCA-R 

The methods and results of the standard-

isation study, including the investigations 

of external and clinical validity, were pub-

lished in 2019.13 We have since produced a 

test manual,8 which includes all the infor-

mation needed to score and interpret the 

questionnaire and use it in clinical  

practice. The PARCA-R is available for use 

non-commercially; the questionnaire, test 

manual and associated resources can be 

downloaded for free from the PARCA-R 

website (www.parca-r.info). The website 

also includes an electronic version of the 

questionnaire that can be completed by 

parents or professionals to generate raw 

scores, and an online score calculator that 

can be used to generate the standard 

scores. The output from the score calcu-

lator can either be saved as a PDF or 

printed for the child’s medical notes. The 

questionnaire can also be scored by hand 

in less than five minutes using the instruc-

tions and norms tables provided in the 

manual. To correct for prematurity when 

assessing children born preterm, standard 

scores can be derived by hand using the 

appropriate norms table in the manual for 

the child’s corrected age at assessment, 

rather than his or her chronological age, or 

by entering the child’s expected date of 

delivery, rather than date of birth, in the 

online score calculator.  

As the PARCA-R is now standardised 

and has demonstrated clinical validity, it 

can be used with confidence to determine 

a child’s developmental level relative to the 

norm and to identify delay by applying 

conventional SD-banded cut-offs, as 

follows: 

■ mild delay: standard scores 70-84 

(corresponding to standardised scores  

-2 SD to < -1 SD)  

■ moderate delay: standard scores 55-69 

(corresponding to standardised scores  

-3 SD to < -2 SD)  

■ severe delay: standard scores ≤54 

(corresponding to standardised scores  

< -3 SD).  

It is important to note that, as the 

PARCA-R was standardised on children 

aged 23.5 to 27.5 months, the question-

naire should be completed at this age 

(chronological or corrected) in order to 

derive the standard scores. Although 

previous studies primarily used the raw 

PRC scores for identifying children with 

delay, the use of PRC standard scores may 

FIGURE 2  Proportion of children with developmental delay in the external and clinical validation samples.  Figure 2a – external validation 

sample; Figure 2b – children born very preterm (<32 weeks’ gestation); Figure 2c – children with suspected or confirmed sepsis in the neonatal 

period. Expected proportion of children with moderate/severe delay in the general population: 2.5%; Expected proportion of children with 

mild/moderate/severe delay in the general population: 16%.
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Pregnancy and the postpartum period 
represent a period of change and 

adjustment in a mother’s life, especially  
if childbirth is complicated and the life of 
the mother or baby is endangered.1 An 
infant’s admission to the neonatal unit 
(NNU) is an understandably stressful 
experience for parents and comes with a 
wide range of psychological and emotional 
challenges. Having to face these psycho-
logical and emotional stressors can greatly 
impact upon a mother’s psychological 
wellbeing.2 

Mothers on the NNU are at greater risk 
of psychological distress, with up to 39% 
meeting the criteria for postpartum 
depression.3 This is in contrast to rates of 
between 10 and 20% for the general 
population of mothers developing anxiety 
and depression following childbirth.4 
Traditionally, postpartum depression is 
described as being under-identified, under- 
diagnosed and under-treated.5 In an NNU 
setting, this may be partially explained by 
the fact that the child is the patient as 
opposed to the parents. This could 
potentially lead to a mother’s psychological 
needs being overlooked in comparison 
with her critically ill child.6 

The current study follows a review of the 
maternity service at Salisbury District 
Hospital (SDH) and a previous pilot study  
(published in 2012) aiming to equip 
maternity staff with skills in recognising 
and referring mothers exhibiting psycho-
logical distress for support.7 Maternity staff 
from SDH underwent psychological assess-
ment skills training (PAST), and were 
trained to administer the HADS as part of 

Administering the Hospital Anxiety and 
Depression Scale within a neonatal unit 
 
Within recent years there has been an emphasis on developing effective psychological screening 
for mothers within postnatal mental health services. This study builds upon a previous pilot 
study that introduced psychological assessment skills training to community midwives. 
Following this training, a local standard was implemented, requiring the Hospital Anxiety and 
Depression Scale (HADS) to be administered at day two following birth, and then every ten days 
after this. The current study assesses the experiences of neonatal unit staff administering the 
HADS five years on.
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1. Mothers on the NNU are at greater risk 

of psychological distress, which can 
have a detrimental impact on the baby 
and the family unit.  

2. Detecting psychological distress is vital. 
3. Staff interviews were conducted and 

thematically analysed. Results showed 
that the HADS was beneficial to 
mothers and clinical practice, and 
helpful for identifying and enhancing 
access to psychological support. 

their expanding roles as healthcare profess-
ionals. The training was delivered over 
three sessions lasting two hours each. They 
found this training, alongside establishing 
a clear referral pathway, significantly 
increased staff confidence in recognising 
psychological distress and referring 
mothers to the Clinical Psychology 
Department. This is, of course, vital in a 
modern healthcare system where there is 
an emphasis towards giving equal status to 
both physical and mental healthcare.8 

National Institute for Health and Care 
Excellence (NICE) guidelines state that 
health professionals may consider the use 
of the HADS as a screening tool in 
perinatal populations.9 However, this has 
now been implemented as a standard on 
the NNU at SDH. The use of the patient 
health questionnaire-2 (PHQ-2) as an 
alternative screening tool for mothers has 
been previously reported to yield high false 
positive rates,10 hence the implementation 
of the HADS, which has been found to be 
more accurate.7 For mothers, inadequate or 
absent psychological treatment can result 
in a range of adverse psychological, social 
and employment outcomes including the 
risk of relapse. Postnatal depression also 
has profound consequences for the child  
in terms of attachment and psychological 
development.11 One study in particular 
found that all cases of adolescent 
depression in its sample were associated 
with depression in the mother during 
pregnancy and early life.12 Moreover, 
evidence suggests that children whose 
mothers had experienced perinatal mental 
illness are at increased risk of prematurity, 
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Background 
There are 14 regional neonatal transfer 
teams working across the UK. They have 
the unique role of moving babies between 
hospitals: babies will be transferred from 
their local hospitals into specialist or 
tertiary units if they need ongoing 
intensive care and transferred back to their 
local hospital when their clinical condition 
improves. ANTS is hosted by Cambridge 
University Hospitals NHS Foundation 
Trust and comprises a team of senior 
neonatal doctors and nurses with specific 
expertise in neonatal transfer, emergency 
bed service co-ordinators, and ambulance 
drivers who together are responsible for 
emergency transfers and repatriation of 
neonates between the 17 hospitals within 
the East of England region and beyond. 

Evidence from China and the UK shows, 
respectively, that 9% and 5% of babies 
born to mothers hospitalised with  
COVID-19 test positive for SARS-CoV-2,1,2 
and there have been cases of neonatal 
COVID-19 reported in the literature.3 
However, there have been no literature 
reports of managing suspected or 
confirmed neonatal COVID-19 during 
transfer of babies between hospitals, 
making guideline creation in this area 
uniquely challenging.  The National Neonatal Transport Group 

(NTG) released guidance on neonatal 
transfer of suspected or confirmed 
COVID-19 infection at the start of the 
UK’s pandemic.4 Since then, ANTS has 
moved four suspected or confirmed 

Minimising COVID-19 transmission risk 
during neonatal transport: a practical 
approach from ANTS  

The Acute Neonatal Transfer Service of the East of England (ANTS) has been involved in the 

transfer of four suspected or confirmed neonatal SARS-CoV-2 (COVID-19) cases. Through this 

unique clinical experience and related educational activities, we have constructed additional 

practical recommendations aimed at minimising horizontal SARS-CoV-2 spread during neonatal 

transfer. Here we present these recommendations for consideration by neonatal transport teams 

and neonatal units managing neonatal COVID-19 transfers. 
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1. Neonatal transport teams and units 

may be involved in moving suspected or 
confirmed neonatal COVID-19 cases. 

2. Guidance on managing such transfers 
has already been published by the NTG 
and ESPNIC. ANTS has compiled additional practical recommendations 

from its experiences.   3. Together these recommendations will 
minimise horizontal SARS-CoV-2 spread 
during neonatal transfer.   

neonatal COVID-19 cases. From this 
unique clinical experience, in conjunction 
with an educational programme of 
simulation and timely debriefs (FIGURE 1), 
ANTS has developed additional recommendations for consideration by 

neonatal transfer teams and units involved 
in neonatal COVID-19 transfers. These are 
novel, practical recommendations intended 
to supplement existing COVID-19 
equipment advice on, for example, use of 
personal protective equipment (PPE) or 
using closed suction systems. Our 
recommendations, when used in combin-
ation with guidance published by the 
NTG,4 the European Society of Paediatric 
and Neonatal Intensive Care (ESPNIC),5 
and the Royal College of Paediatrics and 
Child Health (RCPCH),6 aim to minimise 
risk of horizontal SARS-CoV-2 spread 
during transfer of suspected or confirmed 
neonatal COVID-19 cases. 

Recommendations for neonatal transport teams The following steps are recommended for 
neonatal transport teams.  

Educate the team 
■ Simulate transfer of suspected/ confirmed COVID-19 cases. ■ Hold a timely debrief following simulation and clinical cases. ■ Share learning with your team and 
regional neonatal units. ■ Contact your tertiary units to clarify 

their COVID-19 infection control 
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