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Il protocollo ISAC-Ped per la inserzione
dell’accesso venoso ecoguidato nel neonato
e nel bambino: risultati clinici

Mauro Pittiruti



Sicurezza dell’impianto

e Definizione di un ‘insertion bundle’ assai preciso,
costituito da poche ma ‘robuste’ raccomandazioni
basate sulle evidenze scientifiche.

Bundle ‘ ISAC-Ped’



ISAC Ped

Impianto Sicuro dell’Accesso
Centrale Pediatrico

Si applica a tutti i CVC inseriti in vene profonde
(CICC, PICC, FICC): in pratica, a tutti gli accessi
centrali del bambino e del neonato, con la sola
esclusione di ECC e CVO



o

ISAC Ped

Scelta ragionata della vena mediante esame ecografico
sistematico (RaCeVA — RaPeVA - RaFeVA)

Tecnica asettica appropriata: igiene delle mani, massime
protezioni di barriera e antisepsi cutanea con clorexidina 2% in
IPA 70%

Utilizzo dell'ecografo per la venipuntura ecoguidata della vena
prescelta e per il successivo controllo ecografico della assenza
di pneumotorace o di altre complicanze legate alla inserzione
Verifica intra-procedurale della posizione centrale della punta
mediante la tecnica dell'ECG intracavitario e/o mediante
ecocardiografia

Tunnellizzazione del catetere per ottenere l'exit site in posizione
ottimale

Protezione del sito di emergenza mediante colla in cianoacrilato
Stabilizzazione del catetere mediante 'sutureless device' e
membrana trasparente semipermeabile.



La filosofia che sta dietro all'ISAC-Ped
(1)

 Abbandono della fluoroscopia
 Abbandono della venolisi
 Abbandono della puntura alla cieca
 Abbandono del controllo radiologico
 Abbandono dei punti di sutura



La filosofia che sta dietro all'ISAC-Ped
(2)

* Uso globale dell’ecografo

— Scelta della vena

— Puntura ecoguidata

— Esclusione complicanze immediate

— Tip navigation

— Tip location

— Esclusione complicanze tardive non infettive
* Uso dell’ECG intracavitario

* Importanza cruciale dell’exit site



ISAC Ped

1) Scelta ragionata della vena mediante esame
ecografico sistematico (RaCeVA-RaPeVA-
RaFeVA)
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Vena anonima

Con tunnellizzazione




CICC




RaPeVA

Studio delle vene profonde del braccio
secondo un protocollo preciso:

Rapid Peripheral Vein
Assessment
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RaFeVA

Rapid Femoral Vein Assessment



RaFeVA

* Esplorazione sistematica delle vene della zona
inguinale e della coscia, al fine di valutarne
pervieta/calibro e di scegliere il sito migliore di
venipuntura.

e Spostamento della sonda ecografica verso il
basso, dall’inguine fino a meta coscia



Step 1

* Valutazione della arteria femorale comune e
della vena femorale comune in asse corto, a
livello del ligamento inguinale









Step 1: puntura della vena femorale
comune in asse corto out of plane




Step 2

e Rotazione della sonda e visualizzazione della
vena femorale comune e della vena iliaca
esterna, in asse lungo









Step 2: puntura della vena iliaca esterna o
femorale comune in asse lungo in plane




Step 3

* Derotazione della sonda e spostamento in
senso caudale: visualizzazione della arteria
femorale comune, della vena femorale
comune e della vena safena, in asse corto









Step 4

* Spostamento in senso caudale: visualizzazione
della arteria femorale superficiale, della
arteria femorale profonda e della vena
femorale superficiale, in asse corto









Step 5

* Spostamento in senso caudale: visualizzazione
della arteria femorale superficiale, della
arteria femorale profonda, della vena
femorale superficiale e della vena femorale
profonda, in asse corto









Step 6

e Spostamento in senso caudale (verso meta
coscia): visualizzazione della arteria femorale

superficiale e della vena femorale superficiale,
In asse corto.









Step 7/

* Semi-rotazione della sonda e visualizzazione
della arteria femorale superficiale e della vena
femorale superficiale, in asse obliquo.









Step 7: puntura della vena femorale
superficiale in asse obliquo in plane




RaFeVA
R

Step 1 a. femorale comune + v. femorale comune ASSE CORTO
Step 2 v. femorale comune + v. iliaca esterna ASSE LUNGO
Step 3 a. femorale com. + v. femorale com. + v. safena ASSE CORTO
Step 4 a. femorale supf. + a. femorale prof. + v. femorale com  ASSE CORTO

Step 5 a. fem supf. + a. fem prof. + v. fem supf. + v fem prof. ASSE CORTO
Step 6 a. femorale superficiale + v. femorale superficiale ASSE CORTO

Step 7 a. femorale superficiale + v. femorale superficiale ASSE OBLIQUO



RaFeVA

* Esplorazione sistematica delle vene della zona
inguinale e della coscia, prima del
posizionamento di diversi tipi di FICC:

— FICC non tunnellizzati con exit site inguinale
(puntura v. femorale comune)

— FICC tunnellizzati con exit site a meta coscia
(puntura v. femorale comune + tunnel)

— FICC non tunnellizzati con exit site a meta coscia
(puntura v. femorale superficiale)



Vena femorale comune
Senza tunnellizzazione




Vena femorale
Con tunnellizzazione







Scopo di RaCeVA-RaPeVA-RaFeVA

* Escludere situazioni patologiche
— Trombosi
— Variazioni anatomiche

* Valutare le vene piu adatte per la venipuntura
— profondita

— calibro
— collassabilita
— vicinanza con strutture ‘da evitare’



Misurare le vene !




Calibro della vena

Diametro interno della vena: uguale o superiore
al diametro esterno del catetere

Per cateteri 3
Per cateteri 4

Per cateteri 5

-r: vene C
-r: vene C

-r: vene C

i 3mm o piu
i 4mm o piu

i 5mm o piu



ISAC Ped

Vantaggio della scelta ragionata della vena
mediante esame ecografico sistematico

Scelta della vena migliore (piu facile, piu sicura)
e di calibro adeguato al catetere:

. Riduzione del rischio di insuccessi e
complicanze

. Riduzione del rischio trombotico



ISAC Ped

2) Tecnica asettica appropriata: igiene delle
mani, massime protezioni di barriera e
antisepsi cutanea con clorexidina 2% in IPA 70%



Igiene delle mani

P ulliziaYdelle)nyanl 2
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Massime precauzioni di barriera




Clorexidina 2% in alcool




Clorexidina 2% in IPA 70%

E’ I'antisettico di prima scelta:
* |n tutti i bambini e nei neonati a termine
* Anche nei neonati prematuri, pero:

— Attenzione alla dose (usare applicatori)

— Non strofinare
— Rimuovere l'eccesso di antisettico dopo 30 sec.



ISAC Ped

Vantaggi della tecnica asettica appropriata:
igiene delle mani, massime protezioni di

barriera e antisepsi cutanea con clorexidina 2%
in IPA 70%

* Riduzione del rischio di infezioni precoci



ISAC Ped

3) Utilizzo dell'ecografo per la venipuntura
ecoguidata della vena prescelta e per il
successivo controllo ecografico della assenza di
pneumotorace o di altre complicanze
immediate legate alla inserzione



Intensive Care Med
DOI 10.1007/s00134-012-2597-x

CONFERENCE REPORTS AND EXPERT PANEL

Massimo Lamperti
Andrew R. Bodenham
Mauro Pittiruti
Michael Blaivas

John G. Augoustides
Mahmoud Elbarbary
Thierry Pirotte
Dimitrios Karakitsos
Jack LeDonne
Stephanie Doniger
Giancarlo Scoppettuolo
David Feller-Kopman
Wolfram Schummer
Roberto Biffi

Eric Desruennes
Lawrence A. Melniker
Susan T. Verghese

International evidence-based
recommendations on ultrasound-guided
vascular access







» Different PICCs can be used (silicon, polyurethane, power
injectable polyurethane), single and double lumen

* The calibre - 3Fr or 4Fr or 5Fr - is chosen considering the
diameter of the vein (vein mm = or > cath Fr)




Key point

Check the diameter of the vein !




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




 All catheters should be inserted by
real time ultrasound guidance, by the
‘in-plane’ approach.




Needle




US guided venipuncture

Always keep an eye
on the tip of the needle




Easy
puncture...

2< Elimina




Easy
puncture...

Elimina




Not so easy!
(800 gr)
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A careful ultrasound assessment of the child
before CVC insertion allows a rationale choice of

the vein apparently most appropriate in terms of
caliber, depth and potential risk of pleural or
arterial damage.




In our experience, in the vast majority of patients <
6 years, the brachiocephalic vein is the vein with
the largest caliber and the easiest to puncture.




US guided puncture of the
brachio-cephalic vein

In neonates/infants > 420 g
(our experience)

In neonates/infants > 590 g
(C.Breschan, Klagenfurt)

In neonates/infants > 450 g
(J.Bennett, Birmingham)




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

Wrong direction !



guidewire




Micro
introducer




Catheter




US is not just for puncture !

US control of the direction of guidewire and/or catheter (
) is particularly easy in neonates and infants

Tip navigation by US should be implemented also in UVC and
ECC !



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

pleura




Test Characteristics of Ultrasonography for the
i Detection of Pneumothorax: A Systematic Review |
¢ and Meta-analysis z

Table 2: Summary of sensitivity and specificity for included studies

Ultrasonography

Chest X—ray)

Author N , 4
Sensitivity Specificity Sensitivity § Specificity

Blaivas'? 176 98.1% 99.2% 75.5% 100.0%
Chung'’ 97 88.2% 89.3% 47.1% 94.0%
Garofalo'? 184 95.7% 100% - -
Kirkpatrick'' 133 48.8% 98.7% 20.9% 99.6%
Rowan'® 27 100% 93.8% 36.4% 100.0%
Soldati'’ 186 98.2% 100% 53.6% 100.0%
Soldati'® 109 92.0% 99.5% 52.0% 100.0%
Zhang'® 135 86.2% 97.2% 100.0%
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27.6%




Pediatr Radiol (2012) 42:1287-1297
DOI 10.1007/s00247-012-2401-7

REVIEW

Ultrasound of the pediatric chest

Andrew Mong - Monica Epelman - Kassa Darge

Pediatr Radiol
DOI 10.1007/s00247-014-2930-3

LETTER TO THE EDITOR

Pediatric chest ultrasound versus conventional radiology:
experimental evidence first

Francesco Raimondi - Luigi Cattarossi - Roberto Copetti
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ISAC Ped

Vantaggi dell’utilizzo dell'ecografo per la
venipuntura ecoguidata della vena prescelta e per
il successivo controllo ecografico della assenza di
pneumotorace o di altre complicanze immediate
legate alla inserzione

ric
ric
ric
ric

ric

uzione C
uzione C
uzione C
uzione C

uzione o

el rischio di insuccesso
el tempi
elle complicanze legate alla puntura

e
e

rischio di infezioni
rischio di trombosi



ISAC Ped

4) Verifica intra-procedurale della posizione
centrale della punta mediante la tecnica
dell'ECG intracavitario e/o mediante
ecocardiografia



|IC-ECG per la tip location

PM OFF Filtro ESU




T

Intracavitary ECG (lead Il)

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)



Pudmon

$3 P increasing

Opening of sup. vena L1
cava

Crista terminalis

Atrial septum

¥ Maximal P

Limnbrus fosswe ovalis

Opening of coronary

SENUR

¥ P decreasing
and/or diphasic

Opening of inf. vena
cava

Valve of inf. vena cava | T

Valve of coronary sinus



 Yes, it works

 Rationale:
— Surface landmark = unreliable in children
— Chest X-Ray = more difficult to interpretate
— Repositioning because of malposition = more expensive

» Critical issues:
— Never use IC-EKG with guidewire technique (risky)
— P changes are faster and occur in shorter space
—  X-Ray criteria for CAJ are unclear









GAVeCelT pediatric ECG Study
JVA | i

ISSN 1129-7298 ORIGINAL ARTICLE

The intracavitary ECG method for positioning the tip
of central venous access devices in pediatric patients:
results of an Italian multicenter study

Francesca Rossetti’, Mauro Pittiruti’, Massimo Lamperti?, Ugo Graziano®, Davide Celentano®, Giuseppe Capozzoli®

* Department of Anesthesia, Children’s Hospital ‘Meyer’, Firenze - Italy

? Department of Surgery, Catholic University Hospital, Roma - Italy

*Department of Neuroanesthesia, Neurological Institute ‘Besta’, Milano - Italy
“Department of Surgery, Children’s Hospital ‘Santobono’, Napoli - Italy

% Pediatric Intensive Care Unit, Catholic University Hospital, Roma - Italy

® Department of Anesthesia and Intensive Care, Ospedale Civile di Bolzano, Bolzano - Italy



Applicability

99.4 %

— |In 2 children out of 309, the P wave was
not identified on the surface ECG, so that
|C-ECG was not performed

* One child 2 mo. old
e One child 5 yr old



Feasibility

99.4 %

— |In 2 cases out of 307 no elevation of the P
wave could be identified:
* One child 1 mo. old
* One child 2 yrold



Accuracy

95.8%
— Gr. A 96.2%
— Gr.B 95%
— Gr.C 96.8%

In all cases of mismatch but one, tip position as estimated with
|IC-EKG was too low as estimated by radiological criteria (from
+1cm to +5cm).

In the 95 cases performed with a dedicated ECG monitor
(Nautilus) accuracy was 98.8%



Safety

100%

* No complication directly or indirectly
related to the IC-EKG method



* In the pediatric population, the IC-EKG
method is applicable and feasible in almost all
patients (> 99%)

* As compared with the radiological methods,
the accuracy of the IC-EKG method is very

high 95.8%, and even higher if performed with
a dedicated monitor such as Nautilus (98.8%)

« The IC-EKG method is 100% safe also in
children



What about IC-EKG Iin neonates ?

* Preliminary personal experience (47 cases,
not included in the multicenter study)

— Saline technique

— Caths >3Fr, central insertion, US-guidance
— Age 3hrs — 29 days; weight > 950 gr
RESULTS

— Applicability 100%

— Feasibility : 45 cases out of 47 (96%)

— Accuracy: 100% (check by x-ray and/or
echocardio.)
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Annals of Internal Medicine SUPPLEMENT

The Top Patient Safety Strategies That Can Be Encouraged for
Adoption Now

Paul G. Shekelle, MD, PhD; Peter J. Pronovost, MD, PhD; Robert M. Wachter, MD; Kathryn M. McDonald, MM; Karen Schoelles, MD, SM;
Sydney M. Dy, MD, MSc; Kaveh Shojania, MD; James T. Reston, PhD, MPH; Alyce S. Adams, PhD; Peter B. Angood, MD;

David W. Bates, MD, MSc; Leonard Bickman, PhD; Pascale Carayon, PhD; Sir Liam Donaldson, MBChB, MSc, MD; Naihua Duan, PhD;

Donna O. Farley, PhD, MPH; Trisha Greenhalgh, BM BCH; John L. Haughom, MD; Eileen Lake, PhD, RN; Richard Lilford, PhD;

Kathleen N. Lohr, PhD, MA, MPhil; Gregg S. Meyer, MD, MSc; Marlene R. Miller, MD, MSc; Duncan V. Neuhauser, PhD, MBA, MHA;
Gery Ryan, PhD; Sanjay Saint, MD, MPH; Stephen M. Shortell, PhD, MPH, MBA; David P. Stevens, MD; and Kieran Walshe, PhD



Table 2. Patient Safety Strategies Ready for Adoption Now

Strongly encouraged

Preoperative checklists and anesthesia checklists to prevent operative and
postoperative events

Bundles that include checklists to prevent central line—associated
bloodstream infections

Interventions to reduce urinary catheter use, including catheter reminders,
stop orders, or nurse-initiated removal protocols

Bundles that include head-of-bed elevation, sedation vacations, oral care
with chlorhexidine, and subglottic suctioning endotracheal tubes to
prevent ventilator-associated pneumonia

Hand hygiene

The do-not-use list for hazardous abbreviations

Multicomponent interventions to reduce pressure ulcers

Barrier precautions to prevent health care—associated infections

Use of real-time ultrasonography for central line placement
Interventions to improve prophylaxis tor venous thromboembolisms




Encouraged
Multicomponent interventions to reduce falls
Use of clinical pharmacists to reduce adverse drug events
Documentation of patient preferences for life-sustaining treatment

Obtaining informed consent to improve patients’ understanding of the
potential risks of procedures

Team training
Medication reconciliation
Practices to reduce radiation exposure from fluoroscopy and CT

The use of surgical outcome measurements and report cards, such as
those from ACS NSQIP

Rapid-response systems

Use of complementary methods for detecting adverse events or medical
errors to monitor for patient safety problems

Computerized provider order entry
Use of simulation exercises in patient safety efforts




« After the IC-ECG tip location, the correct position
of the tip can also be verified by
echocardiography (TTE)




Tip location by echocardiography (TTE)

TTE : trans-thoracic echocardiography

* Accuracy depending on the method used and on the operator
* Widely used in Europe more than in USA
* Ideal in neonates and children

* May be difficult in some adult patients




TTE for tip location: does it work?

Apical four chamber view

* Easy to perform

* Visualization of the tip only if it is inside
the right atrium

* [Indirect visualization by CEUS (evidence
of contrast flow within 1-2 sec after
injection = tip is in the lower 1/3 of SVC)




TTE for tip location: does it work?

Subcostal ‘bi-caval’ view

* Requires training

* Direct visualization of the tip in
RA, SVC or IVC

* May be difficult or impossible in
some conditions (obesity, COPD,
abdominal surgery)




TTE for tip location: does it work?

Ultrasonic Examination
An Alternative to Chest Radiography after Central Venous Catheter Insertion?

ERIC MAURY, JEAN GUGLIELMINOTTI, MARC ALZIEU, BERTRAND GUIDET, and GEORGES OFFENSTADT

Service de Réanimation Médicale, Hopital Saint-Antoine, Assistance Publique-Hopitaux de Paris, Paris, France

AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE VOL 164 2001

. Guidewire localization by transthoracic

A ik M exd echocardiography during central venous
Benjamin Planquette catheter insertion: a periprocedural method
A to evaluate catheter placement

oivier Foureade | Intensive Care Med (2013) 39:1932-1937




TTE for tip location: does it work?

Ultrasound localization of central vein catheter and detection of
postprocedural pneumothorax: An alternative to chest radiography*

Antonella Vezzani, MD; Claudia Brusasco, MD; Salvatore Palermo, MD; Claudio Launo, MD;
Mario Mergoni, MD; Francesco Corradi, MD, PhD :
Crit Care Med 2010 Vol. 38, No. 2

Brief Report

Contrast enhanced ultrasound vs chest X-ray to determine correct central venous
catheter position

Francesca Cortellaro, MD **, Luca Mellace, MD ?, Stefano Paglia, MD ?, Giorgio Costantino, MD €,
Sara Sher, MD P, Daniele Coen, MD 2

American journal of Emergency Medicine 32 (2014) 78-81




TTE for tip location: does it work?

Pediatr Radiol (2006) 36: 1252-1256
DOI 10.1007/s00247-006-0307-y

ORIGINAL ARTICLE

Cecilia Lanza - Marco Russo « Giancarlo Fabrizzi

Central venous cannulation: are routine chest radiographs
necessary after B-mode and colour Doppler sonography check?

Journal of Surgical Research 163, 155-161 (2010)
doi:10.1016/.j85.2010.04.020

ASSOCIATION FOR ACADEMIC SURGERY

Bedside Ultrasound can Safely Eliminate the Need for Chest Radiographs
after Central Venous Catheter Placement: CVC Sono in the Surgical
ICU (SICu)’

Kazuhide Matsushima, M.D.,? and Heidi L. Frankel, M.D., F.A.C.S., F.C.C.M.




TTE for tip location: does it work?

ldeal in neonates and infants

Katheria AC(1), Fleming SE, Kim JH.
J Perinatol. 2013 Oct;33(10):791-4

A randomized controlled trial of ultrasound-guided peripherally inserted
central catheters compared with standard radiograph in neonates.

Division of Neonatology, Department of Pediatrics, University of California,
San Diego, CA, USA.



2016

Use caution with ultrasound for CVAD tip loca-
tion, as its use in replacing chest radiographs is
controversial in all ages due to small sample sizes Infusion Therapy
in available studies and lack of standardized L esnts uf Frisila
techniques. Consider use in neonates and In
emergency departments when immediate knowl-
edge of the CVAD tip location is beneficial.
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Table 4 Recommendations on ultrasound vascular access in adults and cost-effectiveness

Ultrasound vascular access in adults

Domain Suggested definition Level of Degree of Strength of

code evidence consensus recommendation

D4.SD2.S1 Ultrasound guidance should be routinely used for short-term A Very good Strong
central venous access in adults

D4.SD2.S2 Ultrasound guidance should be routinely used for long-term A Very good Strong
central venous access in adults

D4.SD2.53 PICCs should be routinely inserted at mid arm level by ultrasound A Very good Strong
guidance using micro introducer technique

D4.SD2.S4 Use of ultrasound guidance should be taken into consideration for B Very good Strong
any kind of peripheral intravenous line when difficult access is
anticipated

D4.SD2.S5 Ultrasound-guided arterial catheterization improves first-pass A Very good Strong
success and should be used routinely in adults

D4.SD2.S6 Ultrasound can accurately detect pneumothorax and should be B Very good Strong
routinely performed after central venous catheter cannulation

ed

D4.SD2.S7 CEUS (contrast-enhanced ultrasound) is a valid method for B Very good Strong
detecting a central venous catheter tip in the right atrium

D5.S1-3 Ultrasound-guided vascular access has to be used because it A Very good Strong

results in clinical benefits and reduced overall costs of care
makes it cost-effective

WoCoVA-GAVeCelT Consensus,
Intensive Care Medicine 2012




Detection of the tip during TTE

* CEUS

— Contrast infusion (1ml air + 9 ml saline)

* Color Doppler

— Saline infusion




Sonographic Evaluation of Central Line
Placement: SECLiP Study

e Ultrasound offers immediate assessment of complications, allowing
to detect a pneumothorax with up to 95% sensitivity in a supine
patient, and it does not expose the patient to radiation

e \With ultrasound, correct tip placement results in immediate
visualization of the saline "splash" upon injection. If it takes longer
than a second to see, you're probably too proximal.

e |f the tip is inside the atrium you can visualize it directly

(Eric Mervis, University of California, 2013)



The future (TTE)

Standardization of TTE for tip location:
1) Tip to be placed in lower 1/3 of SVC:
* Subcostal view: direct tip visualization in SVC

e Apical view: RA visualization + echo-contrast infusion
(contrast appearing in RA within 1-2 sec) or saline
infusion (color doppler changes in RA within 1-2 sec)

* Apical view: direct tip visualization in RA + pulling back
the catheter until tip disappears

2) Tip to be placed in RA:
e Apical view: direct tip visualization in RA




TTE = best choice In neonates




TTE = best choice In neonates




Echocardiography (TTE)

t is particularly easy in neonates and infants
t is safe and inexpensive but requires some training
t should be implemented also with UVC and ECC



Echocardiography (TTE)

* Two options are available:

— Subcostal ‘bicaval’ view:
* direct visualization of the tip in the SVC
— Apical view:

* Indirect visualization of the tip in the SVC (injection of
saline: appearance in the RA in one second)

* The tip is visualized in the RA and withdrawn



Tip position can be verified during the
procedure with IC-EKG and/or
echocardiography.

These methods are easier, safer, faster
and more accurate than fluoroscopy or
chest x-ray.



ISAC Ped

Vantaggi della verifica intra-procedurale della
posizione centrale della punta mediante la
tecnica dell'ECG intracavitario e/o mediante

ecocardiografia

* azzeramento del rischio di malposizioni

primarie

e riduzione de
e riduzione de

* riduzione ©

risc
risc
risc

nio trombotico
nio di aritmie

nio di lesioni vasali
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5) Tunnellizzazione del catetere per ottenere il
sito di emergenza in posizione ottimale



Tunnellizzare se indicato




Tunnellizzare






















Comments

Tunnelling of central lines is a simple
technique that allows us to achieve
simultaneously:

- an optimal site for venepuncture (which
minimizes the risk of puncture-related
complications)

- and an optimal exit site (which reduces
the risk of late complications).









ISAC Ped

Vantaggi della tunnellizzazione del catetere per
ottenere l'exit site in posizione ottimale

* riduzione del rischio infettivo

 riduzione del rischio di dislocazione

* riduzione del rischio di trombosi



ISAC Ped

6) Protezione del sito di emergenza mediante
colla in cianoacrilato






Comments

Glue is a simple, safe, inexpensive tool
for closing the skin at the puncture site
and sealing the skin around the catheter

at the exit site.

- Stops extraluminal contamination

- Stops bleeding/oozing at the exit site
- Secures the catheter for 7-10 days



JVasc Access 2017; 00 (00): 000-000
DOI: 10.5301/jva.5000797

ISSN 1129-7298 ORIGINAL RESEARCH ARTICLE

Targeting zero catheter-related bloodstream infections
in pediatric intensive care unit: a retrospective matched
case-control study

Daniele G. Biasucci®, Mauro Pittiruti?, Alessandra Taddei®, Enzo Picconi?, Alessandro Pizza', Davide Celentano?, Marco Piastra’,
Giancarlo Scoppettuolo’, Giorgio Conti’



TABLE | - Insertion and maintenance bundle adopted in the group of cases

Insertion and maintenance bundle Cases Controls
1. Hand washing and maximal barrier precautions Yes Yes
2. Skin antisepsis with 2% chlorhexidine Yes Yes
3. Ultrasound pre-puncture evaluation through RaCeVA Yes No
4. Ultrasound guided venipuncture Yes Yes
5. Tunneling of the catheter so to obtain an exit site in the infraclavicular area Yes No
6. Sealing of the exit site with glue Yes No
7. Securement with sutureless device Always Inconsistently
8. Coverage with transparent semipermeable dressing Yes No

9. Chlorhexidine-impregnated sponges
10. Use of neutral NFC and port protectors
11. Simulation-based standardized training program

After the 1" week
Yes
Yes

Since insertion
Yes
No

RaCeVA = rapid central vein assessment; NFC = needle free connectors.
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TABLE IV - Complication rates from insertion to PICU discharge

Cases Controls
Indwelling time (d) Total 648 503
Mean (£SD) 97+3.1 75%35
CR-BSI No 1 8
per 1000 catheter 1.5 15
days
CR-DVT No 0 1
Accidental dislodgements No 0 3

CR-BSI = catheter-related bloodstream infections; CR-DVT = catheter-related
deep vein thrombosis; PICU = pediatric intensive care unit; SD = standard

deviation.



TABLE IV - Complication rates from insertion to PICU discharge

Cases Controls

Indwelling time (d) Total 648 503
Mean (£SD) 9731 75%35
No 1

per 1000 catheter 1.5

Accidental dislodgements No 0 3

CR-BSI = catheter-related bloodstream infections; CR-DVT = catheter-related

deep vein thrombosis; PICU = pediatric intensive care unit; SD = standard
deviation.
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Vantaggi della protezione del sito di emergenza
mediante colla in cianoacrilato
* riduzione del rischio di sanguinamento dell’exit
Site
* riduzione del rischio infettivo
e stabilizzazione temporanea del catetere



ISAC Ped

7) Stabilizzazione del catetere mediante
'sutureless device' e membrana trasparente
semipermeabile.



Glue + sutureless device +
transparent dressing







Please, avoid sutures....




Please, avoid sutures....
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Vantaggi della stabilizzazione del catetere
mediante 'sutureless device' e membrana
trasparente semipermeabile.

* riduzione del rischio di infezioni

* riduzione del rischio di dislocazione

 riduzione del rischio di trombosi



Quindi

Il protocollo ISAC-Ped e strutturato in
modo tale da minimizzare tutte le
complicanze potenzialmente legate alla
Inserzione:

precoci

tardive



La nostra esperienza con ISAC-Ped

729 cateteri in pazienti pediatrici
* 68 in neonati (0-30 gg)

* 173 in lattanti (1-12 mesi)

* 488 in bambini (1 — 18 anni)

Tutti inseriti da un piccolo numero di
operatori specificamente addestrati (un
chirurgo — un infermiere — due neonatologi)



CICC FICC TOTAL
VEINS 67 1 68
Right brachiocephalic 61
Left brachiocephalic 5
Right internal jugular 1
Right femoral 1
TUNNELIZATION 67 1 68
ECHOCARDIOGRAM 22 22
EXCHANGE BY GUIDEWIRE 1 1
CATHETER CALIBER
3 Fr 59 59
4 Fr 7 7
5Fr 1 1
24 G 1 1
LUMEN
Monoluminal 59 1 60
Biluminal 8 8
MEAN AGE (days) 10,11 2 10
MEAN WEIGHT 2,76 3,4 277
GENDER
Males 26 26
Females 41 1 42




Neonatl

* 67 CICC (quasi tutti in vena anonima destra)
* 1FICC
Tutti inseriti con ECOGUIDA

Tip location sempre con IC-ECG (in un terzo
dei casi, anche tip location mediante
ECOCARDIO)

Tutti tunnellizzati



Neonati

* 67 CICC (quasi tutti in vena anonima destra)
* 1FICC
Tutti inseriti con ECOGUIDA

Tip location sempre con IC-ECG (in un terzo
dei casi, anche tip location mediante
ECOCARDIO)

Tutti tunnellizzati

NESSUNA COMPLICANZA
LEGATA ALLA MANOVRA DI INSERZIONE




cicc FICC TOTAL
VEINS 155 18 173
Right brachiocephalic 124 124
Left brachiocephalic 21 21
Right internal jugular 4 4
Left internal jugular 2 2
Right external jugular 1 1
Left external jugular 1 1
Right axillary 1 1
Left axillary 1 1
Right femoral 13 13
Left fermoral 5 5
TUNNELIZATION 145 8 157
ECHOCARDIOGRAM 46 6 52
EXCHANGE BY GUIDEWIRE 3 2 5
CATHETER CALIBER
2 Fr 1 1
2,7 Fr 2 2
3 Fr 95 9 104
4 Fr 49 2 51
5Fr 4 1 5
55 Fr 2 2
18 G+22G 2 2
20G 3 3
22G 1 1
24 G 2 2
LUMEN
Monoluminal 120 17 137
Biluminal 35 1 36
MEAN AGE (months) 4,55 4,025 4435
GENDER
Males 95 12 107
Females 60 6 66




Lattanti

e 155 CICC (quasi tutti in vena anonima)
* 18 FICC

Tutti inseriti con ECOGUIDA

Tip location sempre con IC-ECG (in un terzo
dei casi, anche tip location mediante
ECOCARDIO)

Nel 95% tunnellizzati
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NESSUNA COMPLICANZA
LEGATA ALLA MANOVRA DI INSERZIONE




cicc FICC PICC TOTAL
VEINS 196 13 279 488
Right Brachiocephalic 174 174
Left Brachiocephalic 17 17
| Right internal jugular 1 1
| Right axillary 3 69 72
Left axillary 1 17 18
Right basilic 139 139
Left basilic 28 28
Right brachial 21 21
Left brachial 5 5
| Right femoral 12 12
Left femoral 1 1
TUNNELIZATION 196 5 85 286
ECHOCARDIOGRAM 45 4 25 74
EXCHANGE BY GUIDEWIRE 4 1 30 35
CATHETER CALIBER
2Fr 2 2
3Fr 58 2 113 173
4 Fr 76 2 115 193
SFr 40 4 47 91
5,5Fr 8 8
6 Fr 2 2
6,6 Fr 3 1 4
7 Fr 9 9
11,5Fr 4 4
120G 1 1 2
122 4 174 300
70 9 105 184
2 2




Bambini

e 279 PICC

* 196 CICC (quasi tutti in vena anonima)
* 13 FICC

Tutti inseriti con ECOGUIDA

Tip location sempre con IC-ECG (in un quarto
dei casi, anche tip location mediante
ECOCARDIO)

Nel 70% tunnellizzati
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Questo e quello che puo darvi la adozione di un
protocollo di inserzione come lo ISAC-Ped

NO puntura arteriosa

NO emotorace

NO pneumotorace

NO malposizioni primarie
NO trombosi venosa

NO infezioni precoci
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VI BASTA ?
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