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Introduction

Critically ill newborn, especially premature one, often 

needs a central venous access. Indications are numerous, 

such as exclusive or partial parenteral nutrition, hypogly-

cemia, and administration of veno-toxic drugs or long-

term medication.1–3 Umbilical Venous Catheter (UVC) and 

Epicutaneo-caval catheters (ECC) are the most frequently 

used catheters in the neonatal period.4 Both seem to be 

equally safe.5,6 UVC is the first catheter considered at birth 

because it provides easy and fast access. In addition to its 

frequent malposition, risk of potential complications 

(infections, pleural or pericardic effusion, thrombosis, por-

tal cavernoma) limiting UVC indwelling time, UVCs are 
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Abstract

Background: Umbilical Venous Catheter (UVC) and Epicutaneo-Caval Catheters (ECC) are reference catheters in 

the neonatal period. However, many factors such as the corpulence of neonates, poor venous capital, and anatomical 

variants can complicate ECC insertion or make it impossible. In newborns with failed ECC insertion, we developed an 

hybrid technique that combines the insertion of a long-lasting silicone or polyurethane small caliber catheter, usually 

used as a ECC in newborns, with the ease and speed of ultrasound guided puncture of the brachiocephalic vein (BCV).

Methods: Three years retrospective single center experience of ultrasound guided BCV insertion of silicon or 

polyurethane small caliber central catheter in a tertiary neonatal intensive care in case of insertion fail of ECC.

Results: Twenty-one echo guided BCV-ECC insertions were performed in 20 newborns. Median age was 16 days 

(range: 0–110 days), median weight was 1700 g (range: 605–4960 g) at insertion. In most cases, insertion was on the left 

side (17/21). No failures were noted. Only one attempt was necessary in all cases. Insertion time, when noted, was 

always of < 45 min. The median duration of use of these catheters was 11 days (range 3–35 days). No complication was 

noted during insertion or catheter use, including catheter-related infections and thrombosis.

Conclusion: Echo guided percutaneous catheterization of the brachiocephalic vein with a long lasting silicone or 

polyurethane small caliber catheter is a safe alternative to the ECC if insertion has failed. However, it requires a mastery 

of ultrasound-guided insertion technique in term and premature neonates.
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Introduction

One of the most performed practices within critical care 

and emergency medicine today is the insertion of a 

peripheral arterial catheter (PAC), a vascular device 

mainly utilized for continuous hemodynamic monitor-

ing and repeated blood sampling. Trans-radial access 

procedures were introduced three decades ago for per-

cutaneous interventional cardiology procedures,1 and 

nowadays the radial artery is the most frequently 

accessed peripheral artery, both for its ease of access 

and for its low risk of complications.2,3 In United States, 

the use of PAC in Intensive Care Units (ICU) has been 

reported in 49.2% of patients on mechanical ventilation 

and in 51.7% of patients requiring vasopressors,4 with a 

global incidence of reported catheter failure between 

4% and 25%.5

Other peripheral arteries, such as the femoral, brachial, 

axillary, and posterior tibial arteries have their place in 

clinical practice for specific procedures and may some-

times be regarded as an alternative if the radial artery is not 

suitable. Brachial arteries are generally not recommended 

for cannulation because of the absence of collateral flow 

(with consequent risk of ischemia of the forearm and 

hand), and the risk of median nerve injury.6–8 The axillary 

artery is most often used for trans-axillary aortic valve 

replacement and for extracorporeal membrane oxygena-

tion.9,10 Although the use of these alternate arteries is 

growing, the radial and the femoral artery remain the cor-

nerstones for routine arterial cannulation. 11
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Abstract

Direct puncture and cannulation of peripheral arteries is frequently performed in critical care and in emergency settings, 

mainly for hemodynamic monitoring and blood sampling. While there is abundant literature on peripheral arterial 

cannulation in children and adults, there is still scope for clinical improvements which may impact on patient safety. 

Although the radial artery is the most frequently utilized access site today, due to its superficial proximity, ease of access, 

and low risk of adverse events, other sites are sometimes chosen. The authors propose the Safe Insertion of Arterial 

Catheters (SIA) protocol, an ultrasound-guided insertion bundle applying a systematic approach to arterial cannulation, 

with a focus on improving insertion practices, reducing procedural complications, increasing the patient safety profile, 

and improving device performance.
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Equipment
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Color Doppler Pulse Wave
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Artefacts

• Acoustic shadowing

• Acoustic enhancement

• Refraction

• Mirror artefact

• Reverberation

• Bundle artefacts (especially side lobe)

Artefact
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Nakayama et al. Critical Care (2020) 24:592 https://doi.org/10.1186/s13054-020-03305-7 
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Evaluation of the vessel trajectory:

• Angle 

• distance 

• diameter 

• course 

• obstruction 

𝒂𝟐 + 𝒃𝟐 = 𝒄𝟐

10 mm

10 mm

Lengte 24G / 26G = 19 mm

Lengte 22G = 25 mm

14 mm
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Applications

• RaCeVa; RaPeVa; RaFeVa

• Central Venous Catheters (CICC; PICC; FICC)

• Peripheral venous catheters

• Peripheral or central arterial catheters.

• Umbilical venous catheters

• Tip location and repositioning

• Detecting thrombi

Basics and application of ultrasound



5. the right CLINICIAN (TEAM)

1.Eye-hand coordination

2.Right equipment (linear transducer, resolution)

3.Know what you see and DON’T see

4.Consider getting fully POCUS proficient!

5.Make sure the patient is safe and comfortable

Basics and application of ultrasound
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