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A 16-day-old preterm baby born at 33+5 
weeks’ gestation (corrected gestational 

age = 36 weeks) was reviewed because of a 
sudden onset of tachycardia (heart rate = 
250-330 beats/min).  An electrocardiogram 
(ECG) showed supraventricular tachy-
cardia (SVT) (FIGURE 1). Vasovagal 
manoeuvres (ice pack to the face) 
terminated the SVT to achieve normal 
sinus rhythm.   

The baby had a peripherally inserted 
central catheter (PICC) on day 7 of life. 
The insertion point was the right upper 
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1. This case highlights a rare complication 

of upper limb PICC line insertion. 
2. Practitioners should be aware of correct 

insertion techniques and should always 
examine the vascular route of a PICC 
line and the PICC tip position to confirm 
correct placement.  

3. SVT may occur if the tip of the PICC line 
lies within the heart chambers.  

limb cephalic vein, just below the elbow 
joint. The chest X-ray taken at the time of 
insertion (at another hospital) was 
reviewed but the tip of the PICC line 
could not be visualised as there was an 
overlying temperature probe (FIGURE 2). 
Bedside targeted echocardiography was 
performed, which revealed the PICC line 
in the superior vena cava, right atrium and 
crossing the tricuspid valve to the right 
ventricle (FIGURE 3). The PICC was 
removed immediately. No further PICCs 
were inserted and the SVT did not happen 

FIGURE 1  The ECG lead-II showing SVT (narrow-complex tachycardia; heart rate =  
326 beats/min). No P waves can be seen.
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again. Following removal, it was noted that 
the inserted length of the PICC was 16cm 
but the estimated length was 11cm  
(FIGURE 4).  

Discussion 
Complications of indwelling neonatal 
PICCs can include central line-associated 
bloodstream infection, occlusions, catheter 
migration, catheter fracture, thrombosis, 
phlebitis, distal oedema, pleural or cardiac 
effusions, tamponade and arrhythmias.1 
Cardiac arrhythmias in newborn infants 
are not uncommon, but they can 
sometimes be life-threatening. As a result, 
the bedside neonatologist should aim for 
early recognition and proper management 
of the condition, especially when it occurs 
with an indwelling central venous catheter. 
Even though various pieces of neonatal 
literature discuss the danger of arrhythmias 
in neonates with centrally inserted 
catheters, the incidence is unknown.2 There 
have been a few examples of arrhythmias 
caused by a central venous catheter, with 
tachy-arrhythmias being the most 
common. Atrial flutter and SVT have been 
documented as the most prevalent 
arrhythmias.3  

The use of a PICC line is common 
practice in NICUs and staff must be aware 
of the hazards associated with their 
insertion and use. The optimal position for 
the distal tip of a PICC line is in the 
superior vena cava or inferior vena cava, 
outside of the cardiac silhouette. If the tip 
of the PICC cannot be clearly identified on 
an X-ray, repeat imaging is essential to rule 
out a misplacement. It is important to 
check catheter tip position in any infant 
with a PICC who suddenly develops an 
arrhythmia, even if the position at the time 
of insertion was optimal. There have been 
cases where the tip appears to have 
migrated after the initial X-ray. 

Conclusion 
Cardiac arrhythmias in infants with a 
PICC should alert clinicians to the 
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possibility of inadvertent insertion into the 
heart chambers, which might provoke 
premature atrial and ventricular complexes 
and initiate SVT. In this patient, the tip of 
the catheter was confirmed in the right 
ventricle by targeted bedside echocardio-
graphy. The SVT was managed conser-
vatively by vasovagal manoeuvre.   

Parental consent 
Verbal consent for publication was 
obtained from the mother of the patient. 
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FIGURE 4  The PICC after removal. Note, the 
inserted length was 16cm but the estimated 
length was 11cm.

FIGURE 2  The chest X-ray taken at the time  
of PICC insertion. The PICC tip could not be 
seen due to the overlying probe.  
Key: OGT=orogastric tube.

FIGURE 3  Targeted echocardiography 
showing the PICC (arrow) in the right ventricle 
(short axis view). 
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If you have visited north Wales you may describe it as beautiful,
mountainous or possibly having lots of sheep. If you have ever

driven in north Wales then your choice of words might be slightly
less complimentary: “awful, narrow roads, takes ages to get
anywhere, not those mountains again!” This is the territory in
which the North Wales Cymru-inter-Hospital Acute Neonatal
Transport Service (CHANTS) operates.   

We are a team of consultant neonatologists, nurses and
advanced neonatal nurse practitioners (ANNPs) based at Glan
Clwyd Hospital that carry out the majority of neonatal transfers
around, into and out of north Wales (with some exceptions
carried out by the Cheshire and Mersey Neonatal Transport
Team). Because of the terrain, the team is very familiar with long
transfer times.  

North Wales is a tourist area and we are often faced with the
consequences of holidaying pregnant women who are admitted
to hospital to deliver their baby during their stay. When the baby is
well enough to travel, a transfer closer to home is necessary.
Likewise, as is well known in the neonatal community, in utero
transfer distances to obtain a neonatal cot space are increasing and
the situation in Wales is no different to the rest of the UK.

A new arrangement to offer neonatal air transfers 
Wales is serviced by four charity-funded air ambulances and the
majority of the medical staff is provided by the Emergency
Medical Retrieval and Transfer Service (EMRTS Cymru). The
highly trained EMRTS teams comprise doctors and critical care
practitioners (CCPs) who respond to emergency calls and deliver
excellent pre-hospital care.

CHANTS North and South were approached in the spring of
2016 to discuss working towards a memorandum of under-
standing (MOU) between the CHANTS teams, Wales Air
Ambulance Charity (WAA, a charity funded by the people of

Neonatal air ambulance
takes off in Wales 
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Wales) and EMRTS Cymru, to offer neonatal air transfers in Wales
using a state-of-the-art transport incubator that was built to fit the
air ambulance. 

The £70,000 bespoke incubator was designed and built by
International Biomedical in Switzerland, a company specialising in
developing innovative products for neonatal and paediatric care.
The incubator is fitted to a sled base in the helicopter; within the
incubator the baby is safely secured in an infant harness tested to
aviation emergency landing conditions.1

The MOU and accompanying standard operating procedures
(SOPs) define the circumstances where air support may be made
available to teams who are usually road based. An example of
where transfer by air might be more appropriate is where a baby
and accompanying team have a journey in excess of two hours.
Although the WAA equipment includes a ventilator with a
neonatal mode, the initial SOPs were for high- and low-
dependency transfers, rather than intensive care.  

Training for the role
Training of neonatal medical and nursing staff from North Wales
CHANTS took place in early August 2016. This included orien-
tation to the transport incubator, ventilator and harness for the
infant. The role of the CCPs on neonatal transfers includes in-
depth familiarity with the equipment carried and support with
this for the neonatal staff. By far the most exciting part of the
training was the short test flights to familiarise with the cabin
size, noise and challenges of delivering care in the air, as well as
an understanding of safety and etiquette during air transfers to
ensure the pilot is not disturbed during critical phases of 
the flight.

The first neonatal transfer 
Shortly before this training took place, an in utero transport
request was received from a unit in south Wales for capacity
reasons. The road transfer was accepted and soon after arrival at
Glan Clwyd Hospital, baby Noah was born at 27 weeks’ gestation.
Following a period of intensive care, Noah was deemed fit for
transfer to his local unit, a journey by road of over three hours
each way. Discussion took place among the clinical teams, Noah’s
parents and WAA and the first neonatal transfer using the
Children’s Wales Air Ambulance (the specialist division of the
WAA) was planned.  

On the day of the transfer the CCP and pilot flew from south
Wales with the transport equipment. The time taken to switch
Noah to continuous positive airway pressure (CPAP) using the
WAA equipment took longer than anticipated because of issues
with the ventilator circuit – although this was a good example of
expert advice offered to the CCP from an EMRTS consultant who
provided cover for clinical and logistical issues relating to
transport.

By limiting transfers to non-intensive care cases (at present), the

Rhian Smith, Advanced Neonatal Nurse Practitioner, Glan Clwyd Hospital, Wales

Preparing for take off: ANNP Rhian Smith (right) and consultant
neonatologist Tarek El-Aalem.
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The neonatal unit (NNU) at University Hospital Coventry has
been marking World Prematurity Day for the past three years

but, in November 2016, the team celebrated the big day like no
other. Clinical Sister Jo Bradshaw came up with the idea of asking
former patients, sometimes called graduates, to have their pictures
taken while holding a black and white photograph of themselves
when they were a baby on the unit. The oldest graduate
photographed was 30-year-old Daniel and the youngest was
six-month-old Annabelle.      The 17 portraits were hung on the walls in the corridor outside
the NNU and were unveiled by the University Hospitals Coventry
and Warwickshire (UHCW) NHS Trust’s Chief Executive Officer,
Professor Andy Hardy, and former neonatal patient 10-year-old
Noah at a special ceremony attended by parents and staff. 

Jo says: “The idea came from thinking about what it’s like for
parents; to look at the entire journey. I think this starts in the
corridor, where many parents walk from the entrance of the
hospital to visit their baby. I want to give them hope even before
they set foot in the unit and show them what is possible.”Supporting families

This project is typical of the unit’s approach to involving and
supporting families in their baby’s neonatal journey. The benefits
of involving the family are recognised in:

World Prematurity Day:supporting families atCoventry NNU
focus

■ shorter lengths of stay
■ a reduction in stress levels■ fewer readmissions following discharge■ enhanced breastfeeding rates■ improved parenting confidence and bonding ■ raised staff satisfaction. “We try to think what it must be like to be in a parent’s shoes

every step of their journey,” explains Jo. “We teach parents to tube
feed their baby and encourage kangaroo care. Our visiting times
have been audited and changed to try and make life a little easier
for the families and we allow parents to stay in the unit during
doctor and nursing handovers.”The experience of patients and staff is enhanced at University
Hospital with three parent volunteers, one of whom is a Bliss
volunteer. They visit the NNU weekly to listen to parents and
befriend them. This has been running since January 2016 and has
been successful in enhancing the experience of families.   

Monthly coffee mornings provide an opportunity for parents to
meet other families who have been on a similar journey. A closed
Facebook group provides a place where parents can keep in touch
with each other; over 300 users regularly post updates on their
babies, bringing hope and support to other families. The Facebook
page is also used to advertise coffee mornings and other events
that the unit hosts. 

Left: UHCW NHS
Trust’s Chief
Executive Officer
Professor Andy
Hardy and former
neonatal graduate
Noah opening the
photographic
exhibition.

Inset: Ten-year-old
Noah with his
photo.


