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Peripheral insertion of double-lumen longlines using the Seldinger 
technique in preterm newborns: experience in a tertiary neonatal unit

Central venous access in extremely preterm infants is an 
essential part of neonatal care. The use of single-lumen 

peripherally inserted central catheters (PICC lines) continues to 
be common practice in neonatal intensive care units (NICUs). 
However, the use of a double-lumen longline can be beneficial 
and may reduce the need for additional venous access when 
delivering infusions such as medications, fluids and parenteral 
nutrition.  

The use of the Seldinger technique to insert a percutaneous line 
has been practised in paediatric care for some time, but less so in 
neonatology. Its first use in neonates was described in 1995 by 
Valk et al1 and subsequently in 2008 by Bueno et al.2 The 
technique involves puncturing the desired vein (ankle, antecubital 
fossa, forearm, foot, etc) with a sharp hollow needle. A round-
tipped guidewire is then advanced through the lumen of the 
needle, and the needle is withdrawn. A catheter or cannula is then 
passed over the guidewire into the vessel and the guidewire is 
withdrawn. Once blood aspiration is confirmed the catheter/ 
cannula is fixed and secured.    

Since the introduction of Microsite (Vygon), our neonatal unit 
has taken a proactive role in using the Seldinger technique as the 
preferred method for inserting double-lumen longlines in 
preterm babies of any gestation. We use the Microsite 2Fr 
introducer kit,3 a dedicated introducer kit for the placement of 
neonatal longlines in the smallest of veins. The kit contains the 
following components: 
■ 24G needle with a 15° bevel angle, length 19mm 
■ symmetrical 20cm flexible nitinol guidewire  
■ 18mm peelable sheath/dilator assembly 2Fr. 

Methods 
The technique used in our tertiary neonatal unit is to insert a 24G 
peripheral cannula, followed by insertion of a guidewire from the 
introducer kit. The 24G cannula is then removed and a dilator in 
a cannula with a peelable sheath is threaded over the guidewire 
and inserted through the skin into the vein. The guidewire along 
with the dilator is then removed leaving the peelable cannula in 
situ. A polyurethane double-lumen central venous catheter for 
premature babies and neonates (Nutriline Twinflo longline by 
Vygon) is threaded through the peelable cannula into the vessel to 
the required length. The peelable cannula is then removed and the 
sheaths peeled away. The line is secured and an X-ray is taken to 
confirm optimal position.  

Prior to introduction of this technique the practice on our unit 
was to insert a Premicath PICC line (Vygon) via a 24G Jelco 
(Smiths Medical) or Neoflon (Becton Dickinson) cannula, leaving 
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the cannula attached to the distal end of the longline. This 
technique led to an extra piece of plastic that needing securing 
with film dressing to the fragile skin of the preterm infant along 
with the potential of residual blood remaining in the hub of the 
cannula, increasing the risk of infection. 

In practice, our team first attempts to insert the double-lumen 
longline using the introducer kit. If it is considered unsafe to do 
so (eg based on size of the baby or calibre of the veins or 
unsuccessful attempts) the team will revert to the more traditional 
method of using Jelco/Neoflon/peelable cannulas and insertion of 
a Premicath catheter.  

We collected data for 20 longline insertions in a nine-month 
period (TABLE 1) when this technique was first introduced into our 
unit in 2015/2016. The technique was used by various medical 
staff demonstrating that this is a method of insertion which can 
be taught and rolled out to other staff on other units. The smallest 
baby that we performed the technique on was born at 23+4 weeks’ 
gestation, weighing 595g. 

When we first conducted our data analysis in 2016, our 
discussions with other tertiary neonatal units revealed that this 
practice was not widespread in the UK. We contacted 48 NICUs 

Gestation

23-25 weeks 5

25+1-30  weeks 10

30+1-35 weeks 4

35+1-40 weeks  1

Designation of staff inserting the line

Consultant       12

Senior registrar    2

Registrar        1

Advanced neonatal nurse practitioner    1 

Senior house officer  4

Insertion site

Ankle (saphenous vein) 13

Antecubital fossa   5

Forearm                           1

Foot                                1

TABLE 1  The patient group (n=20). 
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caring for babies <1kg in the UK to evaluate the practice of 
inserting double-lumen longlines using the Seldinger technique. 
Of the 28 units that responded, only two units were using the 
Seldinger technique for line insertion. Eight units were using 
double and single-lumen lines inserted either via a splitable needle 
or Jelco/Neoflon (24G cannulas) and 18 units were inserting 
single-lumen lines only (Premicath 28G or Nutriline 24G) using 
Jelco/Neoflon.  

A more recent survey carried out in 2020 involving 21 neonatal 
units revealed that more units are now changing their practice – 
we found that eight units were using the Seldinger technique to 
insert single or double-lumen lines.  

Discussion and conclusion 

Insertion of double-lumen longlines using the Seldinger 
technique and the introducer kit in preterm newborns has 
become embedded into our routine practice and is the method of 
preference for our longline insertions. All trainees who rotate to 
our unit are taught this technique at induction. It has enabled us 
to successfully insert double-lumen longlines in babies born as 
early as 23 weeks’ gestation. We consider the technique easy to 
administer and the double lumen prevents trauma linked to 
repeated punctures and allows simultaneous administration of 
incompatible drugs or solutions.  

We have not conducted a formal audit, but we have never 
encountered any major problems with this approach. On a few 
occasions, we have had difficulty in advancing the double-lumen 
line beyond the groin area, however, if it fails to advance after 
some manipulation, we remove it and replace it with a single-
lumen line. We monitor and perform a prospective audit in order 
to try to reduce line sepsis and as such, longline insertions are 
tracked to ensure correct surgical aseptic, non-touch techniques 
are being followed.  If any issues with insertion or complications 
were encountered, they would get captured and, similarly, we have 
a robust weekly incident reporting process that would pick up any 
equipment-related incidents.   

With training, the technique can be performed by various 
neonatal staff, even though our survey shows that use of the 
Seldinger technique and double-lumen central lines is still not 
common practice in UK NICUs.  
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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. 
Sarah Walton Neonatal Grid Trainee, ST8 sarah.walton@nhs.net 

 
Sonia Garnell ANTS Senior Sister  

Sarah Rattigan ANTS Clinical Manager   
Sajeev Job Neonatal Consultant and ANTS Clinical Lead  

 
Susan Broster Neonatal Consultant and Deputy Medical 

Director Cambridge University Hospitals NHSFT  

 
The Acute Neonatal Transfer Service, 
Addenbrooke’s Hospital, Cambridge  Keywords 
neonatal; retrieval; transport; transfer; 
COVID-19; SARS-CoV-2  Key points 

Walton S., Garnell S., Rattigan S., Job S., 
Broster S. Minimising COVID-19 
transmission risk during neonatal 
transport: a practical approach from 
ANTS. Infant 2020; 16(4): 138-140. 
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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