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ULTRASOUND GUIDED CENTRAL CATHETERS (CICCS AND 
FICCS) IN NEONATES

• Many studies (mostly Europeas), with a lot of variability
• Type of catheter (silicon vs. polyurethane vs. power injectable polyurethane)

• Aseptic technique (type of antiseptic; MBP vs. no MBP; etc.)

• Site of venipuncture (brachiocephalic vs. internal jugular vs. subclavian etc.)

• Tip location (IC-ECG vs. ECHOTIP vs. X-ray)

• Choice of the exit site (tunnel vs. no tunnel)

• Securement (sutures vs. sutureless device vs. subcutaneous anchorage)

• Protection of the exit site (glue vs. no glue)
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• Success 97.8%

• Arterial puncture 0.5%

• No pneumothorax

(no insertion bundle)



ULTRASOUND GUIDED CENTRAL CATHETERS (CICCS AND 
FICCS) IN NEONATES TODAY

• A well-defined, standardized insertion bundle (SICA-Ped)
1. Choice of the site of venipuncture by pre-procedural US evaluation (RaCeVA/RaFeVA)

2. Appropriate asepsis (hand hygiene + 2% CHG in 70% IPA + MBP)

3. US-guided venipuncture + US control after venipuncture (r/o PNX; tip navigation)

4. Intra procedural tip location (IC-ECG and/or ECHOTIP)

5. Tunneling

6. Securement by subcutaneous anchorage

7. Protection of the exit site with cyanoacrylate glue and semipermeable transparent membrane 







FIRST DESCRIPTION OF THE SICA-PED BUNDLE
(10 YEARS AGO)
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WHY DO WE NEED AN INSERTION BUNDLE?

• To optimize the maneuver, assembling all the evidence-based strategies apt to minimize 
the risk of insertion-related complications

• To facilitate the diffusion of such strategies in all NICUs

• To standardize and facilitate the training



1) CHOICE OF THE SITE OF VENIPUNCTURE BY PRE-
PROCEDURAL US EVALUATION (RACEVA/RAFEVA)

• The choice of the vein should not be based on the subjective preference of the operator

• The site of venipuncture should be chosen after an US scan of the veins of the 
supra/infraclavear region (RaCeVA – Rapid Central Vein Assessment) and of the inguinal-
femoral region (RaFeVA – Rapid Femoral Vein Assessment)

• The easiest venipuncture = the safest venipuncture

• As regards CICCs, the brachiocephalic vein is the easiest to puncture

• As regards FICCs, the common femoral vein is the easiest to puncture



RaCeVA – Rapid Central Vein Assessment
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2) APPROPRIATE ASEPSIS (HAND HYGIENE + 2% CHG IN 
70% IPA + MBP)

1. Hand hygiene

2. Skin antisepsis with 2% chlorhexidine in 70% IPA

Using one-dose disposable applicators with known quantity of antiseptic

3. Maximal barrier precautions (berret, mask, sterile gloves, sterile 
gown, wide sterile field, proper sterile cover of the US probe)



HAND HYGIENE



MBP



2% CHG IN 70% IPA



3) US-GUIDED VENIPUNCTURE + US CONTROL AFTER 
VENIPUNCTURE (R/O PNX + TIP NAVIGATION)

• US-guided venipuncture adopting micro-introducer kits (21G needle + 0.018’’ nitinol 
floppy straight tip guidewire ì micro-introducer-dilator)

• For CICCs, always use an in-plane approach

• After the venipuncture, with the same linear probe:

• Check the persistence of the pleural sliding (= no PNX)

• Check the correct direction of the guidewire (tip navigation)



Kits for micro-introduction :
• 21 G echogenic needles
• soft straight tip 0.018’’ guide-wire
• 3,5 or 4,5 Fr micro-introducer-dilator



Needle









Ultrasound is constantly
used to assess the 
direction of the 
guidewire, soon after its
insertion in the needle

Wrong direction !

Tip navigation



Tip navigation 2



After the puncture, the possible presence of 
pneumothorax or other pleura-pulmonary
damage is excluded by ultrasound scan of 
the intercostal spaces.

pleura



4) INTRA PROCEDURAL TIP LOCATION (IC-ECG AND/OR 
ECHOTIP)

• Current guidelines (ESA 2020, INS 2024) recommend that tip location must be intra-
procedural

• The most accurate, simplest, safest, and cheapest intraprocedural methods of tip location are 
intracavitary ECG and ECHOTIP: both have 100% applicability and 100% feasibility for  
CICCs/FICCs in the neonate
• The antiquate strategy of ‘blind’ placement of the central line with post-procedural tip location by 

x-ray is currently considered senseless.

• After intra-procedural tip location by IC-ECG and/or ECHOTIP,  post-procedural x-ray is
currently considered senseless.



§ Intracavitary ECG (lead II)

§ The intracavitary electrode
is the tip of the catheter

§ Based on changes of P
wave during the progression
of the catheter into the 
central veins

§ CAVO-ATRIAL JUNCTION:
maximal peak of the P wave
(Stas, Yeon, Schummer, 
Pittiruti/La Greca, etc,)
( = CRISTA TERMINALIS)

IC-ECG METHOD



P increasing

Maximal P

P decreasing 
and/or diphasic
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5) TUNNELING

• Tunneling (a) minimizes bacterial contamination via the extra-luminal route, (b) allows to 
choose an exit site in an ‘ideal’ location

• Tunneling CICCs/FICCs in the neonate is easy, rapid and safe

• The catheters must be inserted using the modified Seldinger technique.

• As regards CICCs, the catheter is usually tunneled to the infraclavicular area (but other 
tunneling - chest-to-arm or chest-to-back – are possible).

• As regards FICCs, the catheter is usually tunneled to mid-thigh.







6) SECUREMENT BY SUBCUTANEOUS ANCHORAGE

• Subcutaneous anchorage (Securacath) is the most reliable securement, and it can be 
adopted for all neonatal CICCs/FICCs of 3-4-5Fr.

• Subcutaneous anchorage – if appropriately placed – nullifies the risk of 
dislodgment
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7) PROTECTION OF THE EXIT SITE WITH CYANOACRYLATE 
GLUE AND SEMIPERMEABLE TRANSPARENT MEMBRANE 

Protection implies two strategies

• CYANOACRYLATE GLUE

– butyl-cyanoacrylate or octyl-butyl-cyanoacrylate

- minimal quantities should be used (0.15-0.25 ml)

- the glue seals the exit site but also the puncture site

• SEMIPERMEABLE TRASPARENT MEMBRANES

- in neonates, use membraned with MVTR > 1500 g/m2/day

The antiquate strategy of covering the exit site with gauze and tape is currently regarded as unreasonable, and 
should be abandoned.
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Tegaderm Advanced

IV 3000

SorbaView





THE CONSISTENT APPLICATION OF THIS BUNDLE 
IS ASSOCIATED WITH OPTIMAL CLINICAL RESULTS



THE CONSISTENT APPLICATION OF THIS BUNDLE IS 
ASSOCIATED WITH ZERO IMMEDIATE COMPLICATIONS

2020

30 insertions
100% success
No arterial puncture
No pneumothorax



THE CONSISTENT APPLICATION OF THIS BUNDLE IS 
ASSOCIATED WITH ZERO IMMEDIATE COMPLICATIONS

2021

40 insertions
100% success
No arterial puncture
No pneumothorax



THE CONSISTENT APPLICATION OF THIS BUNDLE IS 
ASSOCIATED WITH ZERO IMMEDIATE COMPLICATIONS

72 insertions
100% success
No arterial puncture
No pneumothorax

2021



THE CONSISTENT APPLICATION OF THIS BUNDLE IS 
ASSOCIATED WITH ZERO IMMEDIATE COMPLICATIONS

2022

68 insertions
100% success
No arterial puncture
No pneumothorax



THE CONSISTENT APPLICATION OF THIS BUNDLE IS 
ASSOCIATED WITH ZERO IMMEDIATE COMPLICATIONS

105 insertions
100% success
No arterial puncture
No pneumothorax

2022



THE CONSISTENT APPLICATION OF THIS BUNDLE IS 
ASSOCIATED WITH ZERO LATE COMPLICATIONS

• Follow up at two weeks (68 neonates - Pittiruti, JVA 2022) 
and at three months (30 neonates - Barone, JVA 2020):

no catheter-related bloodstream infection

no catheter-related thrombosis

no dislodgment

no lumen occlusion



WHICH NEONATES SHOULD BENEFIT OF AN US-
GUIDED CICC OR FICC?

• Critically ill neonates

• Neonates candidate to long term venous access (> 2 weeks)

See the recommendations of the DAV-Expert



Which neonates should benefit of an US-guided CICC or FICC?
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Appropriate indications for the use of centrally inserted central catheters
(CICC) and femorally inserted central catheters (FICC) 



Appropriate indications for the use of centrally inserted central catheters
(CICC) and femorally inserted central catheters (FICC) 
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ULTRASOUND GUIDED CENTRAL CATHETERS (CICCS AND 
FICCS) IN NEONATES TODAY: ADOPT SICA-PED BUNDLE!

1. Choice of the site of venipuncture by pre-procedural US evaluation (RaCeVA/RaFeVA)

2. Appropriate asepsis (hand hygiene + 2% CHG in 70% IPA + MPB)

3. US-guided venipuncture + US control after venipuncture (r/o PNX; tip navigation)

4. Intra procedural tip location (IC-ECG and/or ECHOTIP)

5. Tunneling

6. Securement by subcutaneous anchorage

7. Protection of the exit site with cyanoacrylate glue and semipermeable transparent 
membrane 



gbarone85@gmail.com


