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g Déleni zilnich vstupu
Podle predpokladané doby zavedeni:
Kratkodobé
periferni zilni kanyla - 72-96 hodin
centralni Zilni katetr - 1-3 tydny
Stiednédobé
midline - 1-3 mésice
PICC - 3-12 mésicu
Dlouhodobé
tunelizované katetry s manzetou (Hickman,

Broviac) - roky
porty - roky



lenl' pfistup pro onkologlcke pacienty
v Nemocnici Havlickuv Brod

Centralni zilni pristup

Délka 1é¢by 3-6 mésicli
Ambulantni rezim
Prerusovana lécba

Minimalni riziko pii zavadéni
Minimalni ¢etnost komplikaci

Cenova dostupnost



Vascular Access in Oncology Patients

Maurizio Gallieni, MD; Mauro Pittiruti, MD; Roberto Biffi, MD

ABSTRACT Adequate vascular access is of paramount importance in oncology patients. It is
important in the initial phase of surgical treatment or chemotherapy, as well as in the chronic man-
agement of advanced cancer and in the palliative care setting. We present an overview of the
available vascular access devices and of the most relevant issues regarding insertion and man-
agement of vascular access. Particular emphasis is given to the use of ultrasound guidance
as the preferred technique of insertion, which has dramatically decreased insertion-related
complications. Vascular access management has considerably improved after the publication
of effective guidelines for the appropriate nursing of the vascular device, which has reduced
the risk of late complications, such as catheter-related bloodstream infection. However, many
areas of clinical practice are still lacking an evidence-based background, such as the choice of
the most appropriate vascular access device in each clinical situation, as well as prevention
and treatment of thrombosis. We suggest an approach to the choice of the most appropriate
vascular access device for the oncology patient, based on the literature available to date. (CA
Cancer J Clin 2008;58:323-346.) © American Cancer Society, Inc
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TABLE 1 Features, Advantages, and Disadvantages of Different Types of Vascular Access Devices

Tip Technical VAD Expected Type Ideal Main Main
Position Feature Material Duration of Use Setting Advantage Disadvantage
Shorttem VADs
Short peripheral
cannulas Penpheral Nontunneled  Teflon, silicone 72 to 96 hours Continuous Hospital Low cost Short duration
Short-term CVCs Central Nontunneled  Polyurethane  11to 3 weeks Continuous Hospital Low cost High risk for
CRBSI
Medium-term VADs
Midline catheters Pernpheral Nontunneled  Polyurethane, <2to3months Discontinuous  Hospital Low nisk of Peripheral route
silicone and/or CRBSI
outpatient
PICCs Central Nontunneled  Polyurethane, 3t012(?) Discontinuous ~ Hospital No nisk at Low flow
silicone months and/or insertion
outpatient
Hohn Central Nontunneled Silicone <2to3months  Discontinuous Hospital Low risk of Risk of
and/or thrombosis dislocation
outpatient
Long-tem VADs
Tunneled catheters Central Tunneled Polyurethane, Months to Discontinuous ~ Outpatient Indefinite High cost
(Groshong, silicone years duration
Hickman, Broviac)
Ports Central Totally Polyurethane, Months to Discontinuous ~ Outpatient Indefinite High cost
implanted silicone years duration

Abbreviations: CRBSI, catheter-related blood stream infection; CVC, central venous catheter; PICC, peripherally inserted central catheter;
VAD, vascular access device.
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PICC

PICC (peripherally inserted central catheter)
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Heart

PICC line enters body here

Diagram showing a PICC line
@ CancerHelp UK
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US-PICC = novy zpusob ziskani zilniho
pristupu

RICC

Jen ve vybranych indikacich
Velka Cetnost selhani pri
zavadeni

Vysoké riziko malpozice

Vysoka Cetnost pozdnich
komplikaci (infekce,
trombozy)

Malo komfortni pro pacienta

US-PICC

Siroké spektrum indikaci
Uspé&snost zavedeni témé&F
100%

Zadné malpozice (IC-EKG)
Velmi nizka incidence

pozdnich komplikaci
(infekce, trombozy)

Velmi dobre tolerovany
pacientem



Vyhody US-PICC proti CVC

Absolutne bezpecné zavedeni i u velmi rizikovych
pacientu (koagulopatie, antikoagulaéni |écba,
tracheostomie, kardiorespiracni onemocneni,...)

Nizka Cetnost bakterialnich infekci (CRBSI)
Komfortngjsi vyusteni katetru

Delsi doba zavedeni

Vhodny i pro ambulantni pacienty

Neni nutna heparinova zatka



US-PICC = nizké riziko infekce

Proc?

Vyusténi katetru je vzdalené od sekreti z nosu, dutiny
ustni, z dychacich cest

Nizka bakteridlni kontaminace ktize na pazi
Odlisny charakter kiiZze na pazi (sucha, tenka)

Vyusténi katetru se lépe udrzuje v Cistoté a je zde lepsi
stabilizace kryci naplasti
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US-PICC = nizké riziko infekce

=

o/1000 katetr dnti (Gebauer 2004 — pacienti na PEV)
0.4/1000 katetr dnd (Pittiruti 2006 - pacienti na PEV)
o/1000 katetr dnt1 (Harnage 2006)

0.3/1000 katetr dni (Scoppettuolo 2010 — pacienti s
infekénimi onemocnénimi)

o/1000 katetr dnti (Cotogni 2013 — onkologicti pacienti
na domaci PEV)

0/1000 katetr dnti (Botella 2013 — onkologicti pacienti
na domaci PEV)



PICC

- Vytahnout jen v pripade, ze jiz neni potreba nebo v
pripade komplikaci

(CDC 2011, INS 2011, SHEA 2008, AuSPEN 2008, ESPEN 2009,
EPIC 2014)
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Nizka cetnost hluboké zilni trombdzy

Proc?
UZ navigace pfi zavadéni
Pouziti mikrozavadéce
Dostatecny krevni priatok kolem katetru - prameér zily musi
byt nejméné 3x vétsi nez prameér PICC katetru
Prednostni pouzivani katetrt o malém primeéru -
nejcastéji 4F (odpovida 20G)
Pouzivani jednoluminovych katetrt
Presné umisténi konce katetru v oblasti kavoatrialni junkce

Katetr neni fixovan ke klizi suturou, ale pouze kvalitni
lepici fixaci



Pocet zavedenych PICC na ARO HB

2009 3

2010 3

2011 10

2012 25 od kvétna UZ navigace
2013 25

2014 21

2015 38

Celkem 130



= . L’Jspéénému zavedeni a
pouzivani PICC
Spravna indikace
Vybér vhodné zily
Prima UZ navigace pfi punkci
Vhodné misto pro punkci
Pouziti mikrozavadéce pri punkci
Presné umisténi konce katetru pomoci ekg
snimaného z konce katetru

NepouZzivat fixaci katetru koznimi stehy

Adekvatni osetrovatelska péce — hlavni predpoklad
uspéchu



Oblasti s nejvetsim vyuzitim PICC
Onkologie

Intenzivni péce
Protiinfekc¢ni lécba
Parenteralni vyziva
Peritransplantac¢ni obdobi
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- Kontraindikace k zavedeni PICC

AV shunt

axillarni lymfadenektomie

zilni lumen o priméru mensim nez 3 mm
hluboka zilni trombdza

potfeba urgentniho zajisténi centralniho zilniho
pristupu

Intermitentni l1écba s intervaly delSimi nez 1 tyden



= . L’Jspéénému zavedeni a
pouzivani PICC
Spravna indikace
Vybér vhodné Zily
Prima UZ navigace pfi punkci
Vhodné misto pro punkci
Pouziti mikrozavadéce pri punkci
Presné umisténi konce katetru pomoci ekg
snimaného z konce katetru

NepouZzivat fixaci katetru koznimi stehy

Adekvatni osetrovatelska péce — hlavni predpoklad
uspéchu



INSERTION LANDMARKS: VEINS, ARTERIES, NERVES

VEINS LISTED IN ORDER OF PREFERRED ACCESS.

BASILIC VEIN
ADVANTAGES

» Largest straight pathway in the upper arm
» Enhanced by positioning the arm at 30-degree angle from body

DISADVANTAGES

» May be located too far medially or postenarly, making insertion
and care difficult

» Close proxmity to brachial artery and some branches of the
internal cutanagus nerve

BRACHIAL VEIN

{Only usad with Wiraspund-assisted msertion)

ADVANTAGES

» large vessel

» Usually undamaged, even m patients with history of many Vs

DISADVANTAGES
» Doeep location makes insertion without ultraspund guidance difficult
» Proxamity to median nerve poses nisk of narve injury

CEPHALIC VEIN

ADVANTAGES

» Easy access for insertion and care
» Easy tp palpate and locate visually

DISADVANTAGES

» Vessel may be small with a tortugus pathway

» Joins axillary vain at an angle that may make advancement difficult
» Vassel narrgws as it ascends the upper amm




Poradi vybeéeru zily

1. V. basilica

5. V. brachialis - blizkost
a. brachialis a n.
medianus

5. V. cephalica - klikaty
prabéh, maly primeér

~ "Pullout! Pull out! . ... You've hit an artery!”
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= . L’Jspéénému zavedeni a
pouzivani PICC

Spravna indikace

Vybér vhodné zily

Prima UZ navigace pfi punkci

Vhodné misto pro punkci

Pouziti mikrozavadéce pri punkci

Presné umisténi konce katetru pomoci ekg
snimaného z konce katetru

NepouZzivat fixaci katetru koznimi stehy

Adekvatni osetrovatelska péce — hlavni predpoklad
uspéchu



i A In-plane view of the needle
(long axis of the vessel)

B8 Out-of-plane view of the needle
(short axis of the vessel)
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= . L’Jspéénému zavedeni a
pouzivani PICC

Spravna indikace

Vybér vhodné zily

Piima UZ navigace pfi punkci

Vhodné misto pro punkci

Pouziti mikrozavadéce pri punkci

Presné umisténi konce katetru pomoci ekg
snimaného z konce katetru

NepouZzivat fixaci katetru koznimi stehy

Adekvatni osetrovatelska péce — hlavni predpoklad
uspéchu



— —_—

3 zony pro zavedeni PICC

Komprese
katetru
svalovou
kontrakci,
riziko migrace

Ochlupeni,
poceni, vetsi
bakterialni

kolonizace

Optimalni pro inzerci

— dobra stabilizace

b |UZ katetru, nejméné
V |LEUVEN infek¢nich komplikaci

Dawson, presentation on the 7th PICC day, GAVeCelLT, Turnn, 2013



= USpéénému zavedeni a
pouzivani PICC

Spravna indikace

Vybér vhodné zily

Pfima UZ navigace pfi punkci

Vhodné misto pro punkci

Pouziti mikrozavadéce pri punkci

Presné umisténi konce katetru pomoci ekg
snimaného z konce katetru

Nepouzivat fixaci katetru koznimi stehy

Adekvatni osetrovatelska péce — hlavni predpoklad
uspéchu



.Ted' se nehybejte. Tohle moznd trochu zaboli..."









= uspé§nému zavedeni a
pouzivani PICC

Spravna indikace

Vybér vhodné zily

Pfima UZ navigace pfi punkci

Vhodné misto pro punkci

Pouziti mikrozavadéce pri punkci

Presné umisténi konce katetru pomoci ekg
snimaného z konce katetru

Nepouzivat fixaci katetru koznimi stehy

Adekvatni osetrovatelska péce — hlavni predpoklad
uspéchu



Initial negative p wave  Biphasic p wave M‘_J/k/\r

deflection p wave

Figure 1 Schematic diagram showing how the intra-cavity BCG changes as the peripherally inserted central catheter
(PICC) is inserted down the superior vena cava, through the cavo-atrial junction, and into the right atrium. As the
PICC reaches the pericardial reflection, the p wave starts to become more peaked. The peaked p wave reaches its
maximum height as the PICC reaches the cavo-Atrial junction. As the PICC enters the right atrium then the p wawe
becomes biphasic. In this study, the PICC was positioned at the point of maximum p wave (at the cavo-atrial junc-
tion). Image reproduced with permission of C. R. Bard, Inc.

Johnston, Anesthesia 2014



EKG snimane z konCe katetru




= USpéénému zavedeni a
pouzivani PICC

Spravna indikace

Vybér vhodné zily

Piima UZ navigace pfi punkci

Vhodné misto pro punkci

Pouziti mikrozavadéce pri punkci

Presné umisténi konce katetru pomoci ekg
snimaného z konce katetru

Nepouzivat k fixaci katetru kozni stehy

Adekvatni osetrovatelska péce — hlavni predpoklad
uspéchu






= uspé§nému zavedeni a
pouzivani PICC
Spravna indikace
Vybér vhodné zily
Pfima UZ navigace pfi punkci
Vhodné misto pro punkci
Pouziti mikrozavadéce pri punkci
Presné umisténi konce katetru pomoci ekg
snimaného z konce katetru

Nepouzivat k fixaci katetru kozni stehy

Adekvatni osetrovatelska péce — hlavni predpoklad
uspéchu
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~ Poutzivani PICC - proplachy

Pti kazdé manipulaci dodrzovat zasady asepse
K proplachu pouzivat fyziologicky roztok

Po ukonceni infuzni terapie, podani krevnich derivat a nebo
odbéru krve - vzdy proplachnout metodou START - STOP
alespon 4x za sebou (prerusovana aplikace FR - v katétru se
vytvori vir, ktery diikladné oplachne stény katétru)

K proplachu nepouzivat 2 nebo 5 ml stfikacky - hrozi
poskozeni katétru tlakem, pouzivat strikacky o objemu 10 ml
nebo vétsi
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INFUSION ASPIRATION
Positive Presure Negative Pressure

~NPVYe  pASV Valve Technology

GROSHONG

Distal Valved Catheter

PASYVY ThePASV (Pressure Activated Safety Valve) Valve is a direction-specific valve located in the proximal end

A
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PASV Valve Technology is Designed to:

Infusion

Aspiration

Open with minimal pressure and
automatically close after infusion
that may cause blood reflux

Open for sampling and automatically
close to resist pressure fluctuations

of the BioFlo PICC so that it does not interfere with blood flow or catheter trimming.

Closed

Remain closed during normal
increases in central venous
pressure to prevent blood reflux
in the catheter tip



PICC u onkologickych pacientu v roce

2014

Dohledan osud 17 katetrii z 21
Priimeérna doba zavedeni 7 mésicti
(od 2,5 mésice do 13 mésicii)

Extrakce katetru pred ukoncenim lécby: 4x
- zarudnuti okoli vstupu katetru (po 5 mésicich)
- tromboza v. brachialis (po 2,5 mésicich)
- technické komplikace:
- postupné povytazeni katetru (po 3,5 mésicich)
- prasknuti katetru pred vstupem do ktize (po 4,5
mésicich)
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PICC x midline %

End of End of
Catheter Catheter

oy

/Catheter Tail with Cap '\{Catheter Tail with Cap

PICC Catheter Midline Catheter

* oba zavedeny periferii
* PICC centrdlni, midline periferni
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Vyuziti midline katetru

Stfednédoby periferni zilni pristup

Leky spH5az9
Leky s osmolaritou do 600 mOsm/L
Parenteralni vyziva do 800 mOsm/L

Opakovane krevni odbéry — krev lze odebirat asi u
60% midline katetru oproti 99% u PICC



Midline katetr

Casova naro&nost zavedeni je srovnatelna se
zavedenim CZK, ale je minimalni riziko pfi zavadéni
a nizke riziko pozdnlch komplikaci

Cetnost katetrovych sepsi je 0,2/1000 katetr dnu —

B N AN oA,

hospitalizovanych pacientu

Indikovan u pacientu s predpokladanym obtiznym
zajistenim periferni zily a oCekavanou dobou I.v.
terapie nad 1 tyden

U pacientu hospitalizovanych na standardnim
oddeleni je vhodnou alternativou ke kanylaci periferni
zily
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= Date of PICC insertion: 13.05.2010
Date of PICC photograph: 16.05.2013




Date of PICC insertion: 13.05.2010
Date of PICC photograph: 23.05.2014




