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Maggior costo-
efficacia e sicurezza
del dispositivo

Scelta proattiva dei materiali

Maggiore resistenza alle sollecitazioni pressorie endoluminali (mdc e alti flussi)

Maggiore resistenza alla tensione ed ai carichi di rottura del catetere e delle connessioni

Minor fragilita e bassa percentuale di rottura durante la rimozione (denaturazione)

Bassa sensibilita ai solventi (etere)

Minor tendenza all’'occlusione, al malfunzionamento da guaina fibroblastica e al Kinking

Minor spessore della parete a parita di calibro

Rigidita modulata

Miglior set di introduzione




Resistenza del catetere al

torsione e ai carichi

a pressione, alla
di rottura

* Maggiore resistenza alla tensione ed ai carichi

* Bassa resistenza alla pressione: circa 40-60 psi di rottura del catetere e delle connessioni
* Probabile rottura durante la rimozione (si  Maggiore resistenza alle sollecitazioni
denaturano con gli anni) pressorie endoluminali (300psi)

* Flussi elevati (5ml/s) a parita di ingombro
vascolare




Spessore parietale e calibro P-PUR Vs. Silicone

| cateteri in poliuretano sono piu rigidi durante I'inserzione e particolarmente morbidi quando a
dimora, per assicurare comfort al paziente, hanno una parete meno spessa e diametro piu piccolo
rispetto ai cateteri in silicone.

PICC power 4 French Broviac 4.2 French




Power Injectability: nuova necessita
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2. The world of pediatric central venous access needs an
update, by implementing materials and methods which

have become (or are becoming) the standard of care in
adults:
* Consistent adoption of US-guidance for all central venous
access devices (PICC, CICC, FICC, ports)
* Adoption of tip location by intracavitary EKG and/or
e——tiiocardio,
+ Shift to power injectable polyurethane for all external
catheters (the reason for still using fragile silicon catheters
like Broviac and Hickman is mysterious)

Risulta da 2 caratteristiche

= Poliuretano particolarmente resistente (nuova
generazione)

= Connessioni particolarmente resistenti

children
| P-PUR: Utlll/ necessari per: + Increased adoption of tunneling for all exteral catheters

(even if non-cuffed)

= Bambini che eseguono diverse stadiazioni TAC/RM
durante il percorso terapeutico: Resistenza agli alti flussi
(Power Inijectors radiologici)

= Bambini che devono eseguire protocolli terapeutici ad alti
flussi resistenza alla pressione 300 psi e flussi 5ml/s




FICC

CICC, PICC O FICC?

Utilizzare preferenzialmente i PICC

Utilizzare i CICC soltanto se le vene del braccio

non sono disponibili, tunnellizzandoli se
indicato

Utilizzare i FICC soltanto se la
cava superiore e ostruita,
tunnellizzandoli tassativamente

. ‘.‘

Sistema esperto
per la scelta

del dispositivo

pPer accesso venoso

Scelta del dispositivo
per accesso venoso

Scegli la tipologia di paziente

opzioni:
Bambino
Neonato
Adulto
- e H
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2, The world of

pediatric central venous access needs an
update, by implementing materials and methods which

have become (or are becoming) the standard of care in
adults:
+ Consistent adoption of US-guidance for all central venous
access devices (PICC, CICC, FICC, ports)
+ Adoption of tip location by intracavitary EKG and/or
echocardio
+ Shift to power injectable polyurethane for all external
catheters (the reason for still using fragile silicon catheters

* Increased use of PICCs as first option central line in all
children

Cased agopuon of tun g
(even if non-cuffed)




Breve o Lunga permanenza?

come alternativa piu efficace e
meno costosa rispetto ai CVC tunnellizzati-cuffiati




Vantaggio della cuffia YR r;'..'f:"“‘“ﬂf’)

Oggi la stabilizzazione pu0 essere ottenuta anche con i sistemi ad ancoraggio REORTE R

ety

2. The world of pediatric central venous access needs an
sottocutaneo (SAS) update, by implementing materials and methods which

have become (or are becoming) the standard of care in

adults:
[ ‘ix8 | * Consistent adoption of US-guidance for all central venous
3F access devices (PICC, CICC, FICC, ports)
4F . Adoptiop of tip location by intracavitary EKG and/or
N . . . . echocardio
» Piu indaginosi al momento dell'impianto - « Shift o power injectable polyurethane for all external

6F

catheters (the reason for still using fragile silicon catheters
7F

like Broviac and Hickman is mysterious)

» Necessitano di un fissaggio per le prime settimane

. . : > 8F * Increased use of PICCs as first option central line in all
» Possibili complicanze legate alla cuffia - [ = A S
. . RN . . * Increased adoption of ling for all external cath

> Rimozione pil indaginosa - 12¢ s ¢ e i b e

> Piu costosi




Vantaggi del SAS

Alta performance

Alta resistenza alla trazione

Costo-efficacia

Durata potenziale per tutta la vita del catetere
Nessuna sedazione per rimuovere SAS e catetere
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2. The world of pediatric central venous access necds an
update, by implementing materials and methods which
have become (or are becoming) the standard of care in
adults:
= Consistent adoption of US-guidance for all central venous
access devices (PICC, CICC, FICC, ports)
* Adoption of tip location by intracavitary EKG and/or
echocardio
= Shift to power injectable polyurethane for all external
catheters (the reason for still using fragile silicon catheters
like Broviac and Hickman is mysterious)
* Increased use of PICCs as first option central line in all
children
* Increased adoption of tunneling for all external catheters
(even if non-cuffed)

3. Eliminate the problem of dislodgment (the main cause
of loss of the central line in pediatrics) by an extensive
use of subcutaneously anchored securement devices.

Ve Aczess 2017, 00 )00} 000-00)
DO 10,5304/ 5000730

155N 1129-12%8 ORIGINAL RESEARCH ARTICLE

Potential role of a subcutaneously anchored securement
device in preventing dislodgment of tunneled-cuffed
central venous devices in pediatric patients

Andrea Doling™, Antario Sakan, Andres Dat, Nicoa Dism’, Abssi P Prat’, Flippo Bemascon’, Ligi Maagets,
Siztaro Ararai, Michela Beviacaus', Gioami Morkotbic’, Grolamo Matiof, Cleia Zanaben

GAVeCeLT - WoCoVA Consensus on subcutaneously anchored securement
devices for the securement of venous catheters: Current evidence and
recommendations for future research
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Quindi non piu atipico ma
consueto..
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Atypical use of PICC n infants and small children:
a unicentric experience
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Nicola Disma*
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La valvola a tre posizioni Groshong resta chiusa se
non & in funzione, si apre verso |'esterno per
I'infusione e verso |'interno per |'aspirazione

Vantaggio della valvola

» ZERO

» Maggiore incidenza di malfunzioni

» Possibile malfunzionamento della valvola

» Maggior rischio di reflusso di sangue

» Maggior rischio di malfunzione da guaina
fibroblastica

» Minor flusso per gravita

» Piu costosi

Catetere tunnellizzato con valvola (Groshong




Ma e solo una questione di catetere?
KIT introduzione cateteri in silicone usati nei bambini

Pedigtnic Avetheas XIB  18:76-751 Aot /3 MAD-S5922008 (2431 x

Internal jugular vein diameter in pediatric
patients: are the [-shaped guidewire diameters
bigger than internal jugular vein? An evaluation
with ultrasound




Vantaggio del kit da microintroduzione

: con
punta estremamente affilata per un
inserimento meno traumatico

di tipo peel-away dal
design ergonomico, permette
un’inserzione del catetere meno
traumatica. La punta rastremata con
tecnologia R.F. (radiofrequenza) garantisce
sostegno e facilita di inserzione

con punta
morbida.
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* Quindi... usare il buon senso! g
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Complicanze meccaniche

Evidenza scientifica di una esposizione piu elevata alle complicanze meccaniche dei cateteri in silicone:

> dislocazione e rottura
> fissurazione esterna o interna

» frattura/ embolia segmento distale

The journal of Vesowlar Access 2000; 1: 3639

Groshong catheters: technical aspects and
clinical features

C. CAMPIS, | CAMILLUCCT , A. CAMPOPIANQ , C, FANIZZA', A, SARDONIO

National Research Council - institute of Biomedical Technologies, Romse - aly
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A comparative study on the mechanical behavior of
polyurethane PICCs
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Groshong PICC and home care: an opportunity.
Clinical experience after the first 200 implants

S. SPAZIANI, T. MICHELI", B. VINCENZI', C. CAMPISI

Rep. Anaigesic and Pallative Therapy Uni. ASL Frosinone, Frosinone - haly
Biomedical Campus, Rome - Raly
National Research Council, Imstitute of Biomedical Technologies, Rome - italy
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Rischio di rottura

Le evidenze dimostrano che il SIL e piu soggetto a complicanze meccaniche
(rotture, dislocazioni) rispetto al PUR

E anche plausibile che il P-PUR possa dimostrarsi ancora pil vantaggioso a tale
riguardo

Raccomandazioni GAVeCelT per la prevenzione delle complicanze meccaniche

Utilizzare esclusivamente cateteri in poliuretano power-injectable.

Non usare mai cateteri in silicone.

Non utilizzare taglienti di alcun tipo (forbici, etc.) durante il cambio della medicazione.
Stabilizzare in modo adeguato il catetere mediante una strategia multimodale (sito di
emergenza appropriato + colla in cianoacrilato + sutureless device + medicazione trasparente
semipermeabile)

5. Utilizzare sistemi di ancoraggio sottocutaneo nei cateteri esterni ad alto rischio di
dislocazione.

PWNP

Comparative Study > J Vasc Access. 2016 Nov 2;17(6):535-541. doi: 10.5307/jva.5000606.
Epub 2016 Oct 21

Fracture of totally implanted central venous access
devices: a propensity—score—matched comparison of
risks for Groshong silicone versus polyurethane
catheters

Soichi Kojima 1, Takao Hiraki 1 , Hideo Gobara 1, Toshihiro Iguchi 1, Hiroyasu Fujiwara 1,

Yusuke Matsui ', Toshiharu Mitsuhashi 2, Susumu Kanazawa !




Ann Hematol (2016) 95:817-825 ® S .
DOI 10.1007/500277-016-2634-x ’

ORIGINAL ARTICLE

A comprehensive approach to the prevention of central venous
catheter complications: results of 10-year prospective surveillance
in pediatric hematology-oncology patients

Simone Cesaro ' - Mara Cavaliere® - Anna Pegoraro '~ - 20 l 6
Piergiorgio Gamba® - Nicola Zadra® - Gloria Tridello '*

complications were managed successfully in most cases and,
therefore, were associated with a very low rate of CVC re-

moval (2.3 %). Conversely, mechanical complications, affect-

Over a 10-year period, 919 patients (57.3 % males and 42.7 %
females) were included in the study: 538 patients (58.5 %)
were affected by leukemia or lymphoma, while 381 patients

(41.5 %) were affected by solid tumor or non-malignant dis- ing 18.3 % of CVCs, were associated with the highest prema-
ease. A total of 1161 newly placed long-term CVCs were mmmm“ %). mwu%"ffm CVCs
inserted for a total of 413,901 CVC-days of observation. phmm“d dml:nﬁed Wm’ dnlocg:“ ‘;gﬁ)imc‘lm i 60::):
The vast majority of CVCs were partially implanted, open- R, O a on

ended, Broviac-Hickman type CVC (95 %). Table 2 lists main kinking (4 %), occurred at a median time of 61 days, range 0—
patient and CVC characteristics. 818 from insertion. In six cases (3 %), these episodes hap-

pened early, by 48 h from insertion.




J Vasc Access 2015; 00 (00): 000-000
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ISSN 1129-7298 REVIEW

A comparison of silicone and polyurethane PICC lines and
postinsertion complication rates: a systematic review

Tammy Seckold, Sandra Walker, Trudy Dwyer

Central Queensland University, Queensland - Australia

Resuls: Overall the PICCs complication rates ranged from § to 47.9%. While both lines
saw similar overall rates upon closer observation the strengths and weaknesses of

Polyurethane PICC lines were found to provide lower rates of infection, dislodgment,
thrombus and rupture complications.
VIIXEQ TESUIS WETe TOUna witn catrieter ine OCCIUSIONS, OVerall dverates SHOwimnd

polyurethane lings slighty higher rates than silicong. Oncology patients however saw
opposite resuls.




Rischio di occlusione

Non vi sono differenze tra SIL e PUR in termini di occlusione.

Il P-PUR potrebbe avere vantaggi (disostruzione piu facile)

Groshong PICC and home care: an opportunity.
Clinical experience after the first 200 implants

5, SPAZIANI', T MICHELY', B. VINCENZI', C. CAMPSI

Rep, Anaigesic and Pallative Theragy Unt, ASL Frosinane, Frosinone - Raly
Blomedical Campus, Rome « Raly
National Research Council, Institute of Biomedical Technologies, Rome « ftaly

Assryact: Peripherally Inserted Ceatral Catheters (PICC) represent an alternative for critical patient care, and
are safer to mplant in home padients,

The suthors report on their experience with the first 200 4 Fr Groshong PICC implanted during the last 18
months, The procedure can be easily applied at bome (98% successful mplant rate), without the need for flo
aroscopic or ultrasound guidance. Moreover, the authory befieve that the X.eay control after inplant s not wrice
Iy necessary. After 11,570 days /catheters, only 5 deviens were explanted becase of complications: 4 because of
sepuis and peripheral phiebicis, and the last vas explanted by another medical salf for unclear reasons, The
complications needing no explanation were a total of $2: for 12 of them the external portion of tabe was dam
aged during use, while for the other 20 the internal clots were resolved wih forced fushing,

The nathors conchde that Groshong PICC can be considered the gold standard for home care management of
critical patients, taking into acoount the quality of pare siicon, the presence of 2 valve and the speciallymade
doveip.

RACCOMANDAZIONI GAVeCelT 2021
PER LA INDICAZIONE, L'IMPIANTO E LA GESTIONE
DEI DISPOSITIVI PER ACCESSO VENOSO

E bene preferire i CCT in poliuretano power injectable (nomi commerciali: Pro-Line, Power-Line o Power-Hickman)
piuttosto che in silicone {nomi commerciali: Groshong, Hickman o Broviac): infatti il silicone non presenta vantaggi sul
poliuretano in termini di rischio di complicanze infettive o trombotiche, ma presenta sicuramente un elevato alto di

\H icha Idicl inni entbiien dAalln nyomtal o srnuien dalla

Raccomandazioni per la prevenzione delle occlusioni del lume degli accessi venosi

1. Lavare in modo ‘pulsante’ (push/pause) con soluzione fisiologica (2 volte lo spazio morto)
prima e dopo ogni infusione

2. Lavare in modo ‘pulsante’ (push/pause) con soluzione fisiologica (3-4 volte lo spazio morto)
dopo la infusione di emoderivati o dopo infusione di lipidi o dopo la esecuzione di prelievi
dal catetere o dopo la infusione di mezzo di contrasto

3. Utilizzare il lock con anticoagulanti (eparina o citrato) esclusivamente nel cateteri utilizzati

er dialisi e aferesi
. tilizzare cateteri esterni idline, CC, CICC, FICC etc.) sempre power injectable, in
poliuretano; non utilizzare mal cateteri esterni in silicone; non utilizzare mal cateteri valvolati

- L

L »

6. Evitare i ‘cocktail’ di farmaci

7. Utllizzare strategle ‘no-reflux’: evitare |l ‘backflow’ alla deconnessione del sistema,
utilizzando soltanto NFC a pressione neutra; lasciare una pressione positiva durante la
rimozione dell’'Huber dal port

frnoilie ! il




Raccomandazioni per la prevenzione delle
trombosi venose catetere-correlate

1. Scegliere perlavenipuntura unavena il cui diametro interno sia almeno il triplo del diametro
esterno del catetere (diametro della vena in mm = pari o superiore al diametro del catetere
in Fr)

2. |Utilizzare sempre la venipuntura ecoguidata e preferire i kit da microintroduzione

3. Utilizzare metodi intra-procedurali di tip location (preferire - ovunque sia applicabile — il

metodo dell’ECG intracavitario o la ecocardioscopia con bubble test), posizionando la punta

I re in prossimita della giunzione cavo-atrial

Stabilizzare in modo adeguato il catetere mediante una strategia multimodale (sito di

emergenza appropriato + colla in cianoacrilato + sutureless device + medicazione trasparente

semipermeabile)




Raccomandazioni prevenzione
complicanze infettive

Non ci sono evidenze che la scelta tra SIL vs. PUR vs. P-PUR possa influire sul rischio di infezione

Beau 1999, Hoffer 2001, Pittiruti 2009 Cohen 2011, Miyakagi 2012

Bundle GAVeCeLT per la prevenzione delle infezioni da CVC (PICC-CICC-FICC)

1} Al momento dellimpianto:

o Igiene delle mani, antisepsi cutanea con clorexidina 2% in alcool isopropilico 70% e
massime precauzioni i barriera

o Scelta razionale del sito di emergenza (preferire; meta braccio per i PICC, reg.
sottoclaveare per i CICC, meta coscia per i FICC)

o Utilizzare sempre la venipuntura ecoguidata

o Stabilizzazione e protezione del catetere al sito di emergenza mediante colla in
cianoacrilato, sutureless device e membrana trasparente semipermeabile

American Journal of Infection Control

journal homepage: www.ajicjournal.org

Catheter securement impact on PICC-related CLABSI: A university
hospital perspective

M.S. Rowe MNSc, BSN, RNP, VA-BC ", K. Arnold DNP, MSN, BBA, BA, BSN, RN ",
T.R. Spencer DipAppSc, BHSc, Int Care Cert, RN, APRN, VA-BC"

The use of a subcutaneous engineered securement device (SESD) for peripherally inserted central catheters
(PlCC Jinan acure care semng was found to have a direct |mpact on central line assocnated bloodstream infec-

Obkmve While rhe Inler.nure suggests the use orSESDs has had successful results for device securement, it

is unknown to what extent they may impact CLABSI rates, Securement and stabilization performance among
devices may be a direct risk faclur l'or CLABSIs.

The primary researcher lmplememed a quanmahve desngn which was analyzed wnh demographlcs smnsncs
and relative risk ratio.
Results: There was a 288% (n = 47) increase in relative risk of CLABSI found in the AESD group compared to the
SESD group. The results imply the use of SESDs may improve nursing practice and patient outcomes lowering
CLABSI rates in patients with PICCs by a reduction of risks associated with securement design differences.
© 2020 Association for Professionals in Infection Control and Epidemiology. Inc. Published by Elsevier Inc. This
is an open access article under the CC BY-NC-ND license. (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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b Important innovations have been developed recently in the field of CVADS, leading to new insertion
methods, new materials and new strategy in the overall management of the device, especially in the adult
population

+ [hese guidelines recommend how {o apply these innovations in the pediatric population
+ Securement of CVAD is an important safequard as it reduces one of the most important complications,

that is, dislodament.

» Securement must be chosen according to the following characteristics: it must prevent movements of the
CVAD and avoid dislocation, prevent accidental removal, prevent micro-movements that generate
damage to the vascular walls and protect the insertion site from microbial contamination maintaining skin

inteqrity around the insertion site.

+ The use of SAS is recommended for CVADs with a duration of more than 15 days or in situation at high
risk for dislodgment

Original research article

A The Journal of
IV Vascular Access

Safety and effectiveness of

subcutaneously anchored securement for
tunneled central catheters in oncological
pediatric patients: A retrospective study

Alessandro Crocoli'"”, Cristina Martucci'"”, Luca Sidro?,
Daniela Delle Donne?, Giuseppe Menna’, Mauro Pittiruti‘",
Maria Debora De Pasquale’, Luisa Strocchio®, Gian Luigi Natali®
and Alessandro Inserra’

The Journal of Vascular Access
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Review
Vascular Access in Pediatric Oncology and Hematology: State of
the Art

Alessandro Crocoli ', Cristina Martucci '"*, Giorgio Persano !, Maria Debora De Pasquale ', Annalisa Serra 2,
Antonella Accinni !, Ivan Pietro Aloi !, Arianna Bertocchini !, Simone Frediani !, Silvia Madafferi !, Valerio Pardi !
and Alessandro Inserra '’

Table 1. ATIEOP Recommendations for VADs Positioning *.

(1) A tunneled catheter is recommended for continuous use (A 1)

(2) For discontinuous use, a totally implanted VAD is recommended (A II)

(3) Itis recommended that the ratio of the catheter caliber to vein diameter should not exceed
1/3 (A1)

4) Mulhple lumen VADs should be mserted only in few selected patients, based on the

3)

(6) = "

(7) The ultrasound-gulded technique represents the current standard for venipuncture and
venous cannulation for insertion of VAD (A It)

(8) The use of cyanoacrylate tissue glue is recommended (A II)

The choxce of matenal must be based on hxgh performance in terms of guaranteed flows and
pressure resistance as well as device endurance (A II)




Conclusioni

(utilizzare i CICC soltanto se le vene del braccio non sono disponibili,
tunnellizzandoli se indicato; utilizzare i FICC soltanto se |la cava superiore € ostruita,
tunnellizzandoli tassativamente)

e utilizzare solo

(in trent’anni e piu, nessuno studio & mai riuscito a dimostrarne
alcun vantaggio )

come alternativa piu efficace e
meno costosa rispetto ai CVC tunnellizzati-cuffiati



