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Estabilished Facts

tress.

ficity of localizing umbilical catheter tip locations.

o Lungultrasound has good sensitivity and specificity to identify all the common causes of neonatal dis-
 Point-of-care ultrasound (POCUSY) is superior to x-ray evaluation with superior sensitivity and speci-

o POCUS decreases time to treatment and exposure to radiation for newborns.

Novel Insights

diseases.

o The use of wireless probe ultrasound in the diagnosis of neonatal distress syndrome or in umbilical
catheter tip location is a safe method to reduce health-care workers’ risk of exposure to contagious
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Abstract

The COVID-19 pandemic has upset habits in any workplace.
In hospitals, several precautions have been taken to main-
tain health-care workers’ safety and to avoid disease spread
or the possible creation of new epidemic outbreaks. The use
of medical devices makes the contamination and the noso-
comial virus spread possible, causing infection in medical

operators and hospitalized patients. In the neonatal inten-
sive care unit, ultrasound has been an increasingly used tool
because itis a non-invasive, repeatable method and it is side
effect-free as the newborn is not exposed to radiation. It
makes a fast diagnosis and then therapy possible such as in
the lung diseases and other life-threatening conditions. The
use of portable devices such as the wireless probe has many
advantages in routine clinical practice, and during the CO-
VID-19 pandemic, it has proved to be fundamental for the
patient and the physician’s safety because it reduced the risk
of contamination. We report the use of the wireless ultra-
sound probein 2isolated neonates born to SARS-CoV-2-pos-
itive mothers. © 2021 S. Karger AG, Basel
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Introduction

Ultrasonography (US) has become an essential tool in
neonatal diagnosis because it is a non-invasive, bedside,
and repeatable method and reduces exposure to radiation
in infants [1]. The inclusion of point-of-care ultrasound
(POCUS) changed clinical practice, and the clinician tries
to answer to a focused question or to achieve a specific
procedural goal [2].

Lung ultrasonography (LUS) has become important in
the diagnosis of neonatal respiratory diseases, and it has
a higher predictive power than chest radiography. It is
useful to discriminate between respiratory distress syn-
drome (RDS) and neonatal transient tachypnoea (TTN)
[2]. In RDS, the typical ultrasound signs are pleural line
abnormalities, absence of spared areas, and bilateral con-
fluent B-lines. This pattern determines a picture of echo-
graphic “white lung” [3]. Instead, in TTN, the interstitial
pattern alternates with areas of near-normal lung, and the
“double lung point” has been proposed as a pathogno-
monic finding [4, 5]. Lung ultrasound is also helpful in
detecting life-threatening conditions like pneumothorax
and pleural effusion and in providing static guidance for
pleurocentesis [6-8].

In RDS, LUS score is accurate and reliable to early
identify patients who will need surfactant therapy, allow-
ing for early treatment and reduction of radiation expo-
sure [9].

In the last few years, POCUS has also become increas-
ingly important in other areas such as line placement.

Umbilical venous catheter (UVC) is one of the most
used central venous accesses in NICU because it provides
safe vascular access immediately after birth in high-risk
newborns, and it is used for intravenous administration
of parenteral nutrition and drugs and for blood sampling.

The UVC tip position that is considered to be safe to
avoid complications is the junction of inferior vena cava
and right atrium [10-12]. Thoracoabdominal radiograph
is widely used to locate the catheter tip, but over the past
few years, ultrasonography has been suggested as the gold
standard technique, being more reliable and faster and
decreasing radiation and number of manipulations. It
also allows the operator to monitor the UVC tip position
over the days following insertion, since tip migration fre-
quently occurs [13].

In the last period, during the COVID-19 pandemic,
the use of the wireless ultrasound probe has been particu-
larly useful and safe in the management of isolated pa-
tients [14]. We report the cases of 2 newborns in whom
timely diagnosis of RDS in one and intraprocedural UVC

2 Neonatology
DOI: 10.1159/000519712

Fig. 1. a Image of white lung in the isolated preterm infant. b Ul-
trasound scan of the correct UVC tip position at the junction of
the IVC-RA. IVC, inferior vena cava; RA, right atrium.

tip location in both allowed time-saving management of
the infants and, at the same time, safe management for the
operators.

Case Report

Case 1

A newborn female was born, at 30 + 1 weeks of gestational age
(birth weight: 1,680 g; APGAR score: 1":6, 5":8), by urgent caesarean
section because of worsening of the respiratory syndrome to a SARS-
CoV-2-positive mother. At birth she was resuscitated with positive
pressure ventilation and then, after stabilization, she was transported
in the NICU and placed in an isolated negative pressure room. She
was connected to the mechanical ventilator and started on nasal con-
tinuous positive air pressure, 6 cm H,O, with oxygen requirement
progressively increased up to 50%. Therefore, lung ultrasound, which
showed a white lung pattern with an LUS score of 12 (Fig. 1a), was
performed. A 3.5-Fr single-lumen UVC was then positioned. The
first operator was a senior resident; she inserted the UVC and posi-
tioned the wireless probe in the sub-xiphoid area. The second opera-
tor was a consultant; he handled the picture on the smartphone
screen outside the isolation room, and when the catheter tip was seen
in the junction of the inferior vena cava and right atrium, the UVC
was fixed, 8 cm from the cutaneous plane. Then infusion of total pa-
rental nutrition was started, and endotracheal surfactant was admin-
istered using the INSURE technique.

Case 2

A newborn male was born, at 34 weeks of gestational age (birth
weight: 1,280 g [first %ile]; APGAR score: 1":3, 5":9), by caesarean
section, due to severe foetal growth restriction, to a SARS-CoV-
2-positive mother. At birth, ventilation was required for the first
minute of life with rapid resumption of heart rate and respiratory
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Fig. 2. Wireless ultrasound probe used for tip location of the UVC
and lung ultrasound. UVC, umbilical venous catheter.

activity. He was transported in the NICU and placed in an isolated
negative pressure room.

After birth prophylaxis and primary care, a 4-Fr single-lumen
UVC was positioned. A senior resident inserted the UVC and po-
sitioned the wireless probe in the sub-xiphoid area; the second op-
erator, who was the consultant, was located outside the isolation
room and visualized on the smartphone screen the picture of the
tip in the atrio-caval junction (Fig. 1b). The UVC was then fixed at
8.5 cm from the cutaneous plane, and infusion of total parental
nutrition was started.

Discussion

In both cases neonatologists, wearing the standard per-
sonal protections as per WHO indications [15], used the
ultrasound probe and the smartphone which were covered
with a sterile single-use plastic cover (Fig. 2). The second
operator handled the pictures on the smartphone screen
outside the negative pressure room; therefore, he touched
neither the patient nor the surrounding materials. The in-
volvement of the trainee in carrying out the ultrasound is
interesting. In fact, as a 2020 survey shows, only 7.8% of
residents declared that in their residency school, an official
training programme on POCUS exists [16]. The probe used
has a double interface Horus (ATL® Milan, Italy): a linear
probe for lung ultrasound, using a frequency of 10-12 MHz,

Neonatal Wireless Echography

and a microconvex probe for catheter tip visualization, us-
ing a frequency of 5-7 MHz. We performed lung ultra-
sound observing ESPNIC guidelines [2]; the UVC tip visu-
alization was carried out following the indications of Neo-
ECHOTIP [17]. In the first case, the use of ultrasound with
a wireless probe was very useful because it allowed the op-
erators to carry out diagnosis and therapy within the first
hour of life of the critically ill newborn. In both cases, the
real-time catheter tip location made it possible to safely ad-
minister total parenteral nutrition, reducing the waiting
time that is usually required when taking x-rays. There are
many perks of wireless usage: the probe can be connected
to a smartphone or tablet, and therefore the images can be
viewed even in another room; it is easily transportable; it
turns on quickly; and it has no cables, so accidental infec-
tious contamination is reduced. In addition, after perform-
ing the ultrasound, the probe has to be adequately disin-
fected as per protocol [15].

In conclusion, a wireless ultrasound probe offers max-
imum safety in the diagnostic management of isolated
neonatal patients because it can be used in a sterile envi-
ronment and for remote diagnosis. Further advantages
include ease of use by any medical and paramedical op-
erator, and saving time and cost for treatment.
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