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e Centralni Zily — Zily v blizkosti srdce s velkym pritokem

* Indikace
« diagnostické — odbér vzork( krve, méFeni tlakd (CZT, PA, PCWP, CO...)

* terapeutické — rychld a masivni objemova ndhrada, podavani |ék( na podporu
obéhu, parenteralni vyziva, doCasna kardiostimulace, HD pfristup, ECMO

* nemoznost zajistit jiny Zilni vstup

e Kontraindikace
* nesouhlas pacienta
* nemoznost ¢i neschopnost bezpecného provedeni vykonu a reseni komplikaci
* nemoznost zajistit asepticky pristup
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Technika zavedeni — Seldinger 1953

FROM THE ROENTGEN DIAGNOSTIC DEPARTMENT (DIRECTOR: PROFESSOR KNUT LINDBLOM),
KAROLINSKA S8JUKHUSET, STOCKHOLM, SWEDEN

CATHETER REPLACEMENT OF THE NEEDLE IN
PERCUTANEOUS ARTERIOGRAPHY

A new technique
by

Sven Ivar Seldinger

The catheter method of angiography has become more popular in
the past few years, as it provides the following advantages over the
method of injecting the contrast medium by means of a simple needle:

1) The contrast medium may be injected into a vessel at any level
desired.

2) Risk of extravascular injection of the contrast medium is mini-
mised.

3) The patient may be placed in any position required.

4) The catheter may be left in situ without risk while the films are
being developed, thus facilitating re-examination if necessary.

Until recently, however, the use of the catheter method was restricted
because of the lack of a suitable flexible thin-walled catheter which
could be used percutaneously. FariNas, in 1941, described a method in
which a urethral catheter was passed up into the aorta through a trocar
inserted in the exposed femoral artery. In 1947, RADNER catheterized
the exposed and ligated radial artery and performed vertebral angio-
graphy and later thoracic aortography. Since then, many authors have
catheterized arteries for various purposes, by surgical exposure followed
by ligature or resuturing of the artery. In 1949, JOnsson performed
thoracic aortography after puncture of the common carotid artery by
means of & blunt cannula provided with an inner sharp needle. The
cannula, guided by a silver thread, was then directed downwards. Later

Briefly presented at the Congress of the Northern Association of Medical Radiol-
ogy, Helsinki, June, 1952; submitted for publication, October 28, 1952.
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Fig. 2. Diagram of the technique used. a) The artery punctured. The needle pushed
upwards. b) The leader inserted. ¢) The needle withdrawn and the artery eompressed,
d) The catheter threaded on to the leader. e) The catheter inserted into the artery,
f) The leader withdrawn.

The leader should have a diameter slightly less than -
the needle and the catheter, so that it is capable of passi
both, and should be at least 8—9 em longer than the latter;
hand it should just fit the lumen of the catheter (Fig. 1). Th
catheter may be cut before use as shown in Fig. 2.

Technique (sec Fig. 2).

a) After local anaesthesia, the artery is punctured per
at a relatively small angle.

After puncture it is best to rotate the needle 180° and pu:
into the artery using the bleeding as a guide to ensure that
remains in the artery. Puncture of arteries smaller than 1
artery is facilitated by using an inner needle as a guide ove
outer needle is directed into the artery.

b) The supple tip of the leader is inserted a very shc
into the lumen of the artery through the needle.
c¢) The leader is held in place and the needle removed.

Sven Ivar Seldinger
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* Trendelenburgova poloha pro VIl a VS
* hlava nize nez nohy, naklon cca 10°
* zlepsSeni zilni naplné, snizeni rizika vzduchové embolie

* VII-2zvétSeni prasvitu pomoci PEEP (do 12 cm H,0)

* detekce polohy punkéni jehly vena vs. arterie
 charakter a barva krevniho pratoku (CAVE FiO,, MAP, CVT)
* napojeni spojovaci hadicky s FR
* zméreni TK, ABR

» otoceni Ukosu jehly doll snizuje riziko poskozeni
zadni stény zily

punkéni jehla

e vodi¢ nevytahovat jehlou zpét (hrozi poskozeni v
nutnosti vytahnout jehlu i s vodicem

* volneé proplach a odsati ze vSech lumen

/// ~
=
g &y
Z / v. jugularis interna

tkos dold ~ Ukos nahoru jako obv_yklc;
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Mista vstupu do centralnich zil

* v. jugularis interna
e v. subclavia

e v. femoralis

e v. mediana basilica
e v. axillaris

* v. brachiocephalica




Vena jugularis interna

l. dx. — nejkratsi a nejprimé;jsi cesta k srdci

l. sin. — katetr se musi ostfe ohnout do v. brachiocephalica (vyssi riziko eroze
cévy)

 minimalni riziko vzniku PNO

L= m. sternocleidomastoideus
|

v. jugularis v. jugularis interna

externa
* mensi komfort pro pacienta ——

a. carotis

2\ communis m. scalenus
\ o

anterior

* horsi fixace ke kUzi, nez u VS

klavikula

* interfence s fixaci TS

m. deltoideus

» veétsi riziko infekénich komplikaci

a. subclavia

prvni zebro
v. axillaris

V. cava superior v. subclavia
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Vztah v. jugularis interna a a. carotis
O O
12h 12h O
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* mensi riziko kolapsu zily, nez u VJI — vyhoda pri hypovolémii (fixace VS k okoli
vazivovymi poutky)

* niZsSi riziko infekénich komplikaci (dlouhd draha mezi vpichem do klze s
vstupem do Zily)

L/ m. sternocleidomastoideus

v. jugularis v.jugularis interna

* vyssi riziko vzniku PNO g i

m. trapezius

a. carotis

'/ m. scalenus
communis :,
N :,:,

anterior

* pfineuspéchu nepunktovat VS
na druhé strané pro riziko PNO
(m0Ze se projevit i s odstupem)

klavikula

m. deltoideus

* nevhodné pro silné katetry (HD)

* riziko ,zastipnuti” katetru mezi
klickem a prvnim Zebrem prvni zebro
(subklavialni ,,pinch-off“ syndrom)

a. subclavia

v. axillaris

V. cava superior v. subclavia

* trombdza u pac. s predpokladem trvalé Hu

Sevcik P et al. Intenzivni medicina, Galén, 2014 Lékaiska fakulta 5
Univerzity Palackého |. INTERNT KLINI KA
KOMPLEXNI v Olomouci KARDIOLOGICKA

KARDIOYASKULARNI CENTRUM 4 FAKULTNT NEMOCNICE OLOMOUC



Vena femoralis

* bezpelny vstup u kriticky

nemocnych
e proveditelné i u hypovolémii a : n-.C!IJt?neII{s
v emaoris lateralls
béhem KPR )
mliaeus n. femoralis
a. femoralis
. femorali
* nehrozi riziko PNO s V- femoralis

canalis
femoralis

* infekéni komplikace zvysena pri
zavedeni > 48 hod

m. pectineus .
funiculus

spermaticus
vstupujici
do anulus
inguinalis
superficialis

m. adductor
longus

* pod triselnym vazem je v. ulozena m. sartorius
medialné 1-2 cm od tepny

 vetsi hloubka zily

* komplikace
* punkce tepny:5—-10 %




krvaceni

* zejména pri koagulopatii - bezpecnéjsi VII, VF, nebo katetry z periferie
* bezpecna hladina trombocyt( (30 -) 50 x 10%/I

trombdza

* nasténné tromby 10-30 %, okluzivni tromby 10 %
e veéetSinou klinicky némé (mohou ale byt pri¢inou PE)

perforace zily po zavedeni katetru
* mechanické poskozeni stény cévy, chemické drazdéni infuznimi roztoky
* vznik za 1-7 dni od kanylace, pluralni vypotek, perikardialni tamponada

nechténa punkce tepny

pneumotorax
* zejména pri punkci VS (ale mGze byt i u VII)

infekce
malpozice

Lékarska fakulta o
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Infekce

- Central line-associated bloodstream infection (CLABSI)

* laboratorné potvrzena infekce krevniho fecisté u pacienta se zavedenym CZK
v dobé priznakd nebo 24 hod pred projevem priznakt (katetr zavedeny
alespon 2 dny) pfi absenci jiného zjevného zdroje infekce

CLABSI
Catheter removal Parenteral antibiotics
Uncomplicated CLABSI Complicated CLABSI
-
Staphylococcus Coagulase neg. Enterococci* Candida
aureus* Staphylococci Gram neg. bacilli species™®** 4 to 6 weeks
14 days 7 days 10 to 14 days 14 days
\_

* Transesophageal echography recommended
** Ophtalmologic examination recommended




Malpozice
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ORIGINAL

ARTICLE

5% The NEW ENGLAND
.7/ JOURNAL of MEDICINE

Intravascular Complications of Central Venous Catheterization by Insertion
Site

3SITES trial

Jean-Jacques Parienti, M.D., Ph.D., Nicolas Mongardon, M.D., Bruno Mégarbane, M.D., Ph.D., Jean-Paul Mira, M.D., Ph.D., Pierre Kalfon, M.D.,

Ph.D., Antoine Gros, M.D., Sophie Marqué, M.D., Marie

US akademickda centra

zavedeni ,zkuSenym lékarem” (alespon
50 predchozich katetrizaci)

VS (1 016) : VJ (1 284) : VF (1 171)

sledovani primérné 5 dni (neni
sledovana mortalita nebo doba pobytu
na JIP)

primarni outcome nezahrnoval
mechanické komplikace

méné mechanickych komplikaci pfi
pouziti US navigace (pouziti ale nebylo
randomizovano)

Parienti JJ et al. N Engl J Med 2015; 373:1220-1229 c?
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Seguin, M.D., et al., for the 3SITES Study Group™

Thuong, M.D., Véronique Pottier, M.D., Michel Ramakers, M.D., Benoit Savary, M.D., Amélie
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Subclavian Jugular Femoral
(N=843) (N=845) (N=844)
Mechanical (grade =3) 18 (2.1%) 12 (1.4%) 6 (0.7%)
B Symptomatic deep-vein 4 (0.5%) 8 (0.9%) 12 (1.4%)
thrombosis
M Bloodstream infection 4 (0.5%) 12 (1.4%) 10 (1.2%)
Lékarska fakulta o
Univerzity Palackého | INTERNI KLINIKA
v Olomouci KARDIOLOGICKA
FAKULTNT NEMOCNICE OLOMOUC




Techniky navigace ke kanylaci centralnich zil

. ~ * palpace arterii
Anatomicka [ErFeTEs podle struktur na povrchu

technika e nepostihne anatomické varianty a
dalsi prekazky ke kanylaci (trombdza)

e jednoducha vizualizace vSech
anatomickych struktur

e overeni moznosti cévniho pristupu
o off-line“vs.  real-time“

UZ navigace

7 §



Vyuziti UZ pfi kanylaci

Pred kanylaci

- lokalizace zily
- prGchodnost Zily

- vztah zily k tepné a
dalSim strukturam

Béhem kanylace

- trajektorie jehly

- kontrola polohy
vUci stredu Zily a
zadni sténé zily

- poloha vodice

Po kanylaci

- ovéreni polohy

- dg. a vylouceni
PNO

- dg. trombodzy

- dg. hematomu




(A)

(on

out-of-plane
kratka osa cév (VIJI, VF)

French JLH et al. Anaesthesia, (2008) 63: 806—813

W,
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in-plane

dlouhd osa cév (VS)
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Saugel B et al. Critical Care (2017) 21:225 c? Lékarska fakulta
@ v Univerzity Palackého
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Ovalny tvar Cirkularni tvar

Kompresibilni, prisvit se méni s dechovym cyklem Hare komprimovatelna, pulzuje s tepem

PW doppler — nepulzatilni, peaky ménici se s respiraci PW doppler - pulzace se systolickymi peaky

CFM - pomaly konstantni pratok CFM — pulzatilni pritok

Valsalva/Trendelenburg — priimér se zvétsuje Valsalva/Trendelenburg — priimér se témér neméni
Michdlek P. Anest. intenziv. Med., 24, 2013, ¢. 4, s. 263-267 Lékatska fakulta -
Saugel B et al. Critical Care (2017) 21:225 c? @ V Univerzity Palackého " [. INTERNI KLINIKA

KOMPLEXNI v Olomouci KARDIOLOGICKA
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Ovéreni polohy

Figure 4. Dense laminar flow of microbubbles in the right atrium (arrow)

The Ultrasound-Only Central Venous — =fsmin st

correctly placed in the superior vena cava.

Catheter Placement and Confirmation
Procedure

Turandot Saul, MD, RDMS, RDCS, Michael Doctor, MD, Nicole L. Kaban, MD, Nicholas C. Avitabile, DO,
Sebastian D. Siadecki, MD, Resa E. Lewiss, MD

Figure 3. A 10-mL syringe with 1 mL of room air and a 10-mL syringe
with 9 mL of saline are attached to a 3-way stopcock, which is attached
to distal port of the central venous catheter. Figure 5. Turbulent flow of microbubbles in the right atrium (arrow) after

injection of 5 mL of air-saline contrast in a central venous catheter
malpositioned in the right atrium.
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REVIEW Open Access

Bedside ultrasound to detect central @
venous catheter misplacement and

associated iatrogenic complications: a

systematic review and meta-analysis

Jasper M. Smit"", Reinder Raadsen', Michiel J. Blans®, Manfred Petjak?, Peter M. Van de Ven®
and Pieter R. Tuinman'?
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Fig. 4 Forest plot of the specificity and sensitivity of ultrasound for detection of CVC-related complications. The pooled specificity and sensitivity
as well as the specificity and sensitivity for each study individually with their respective confidence interval (Cl). Studies showed significant

statistical heterogeneity; for specificity, # = 833 (95% CI: 646-86.7) and, for sensitivity, > = 75.5 (95% CI: 77.1-90.4)

Results: We included 25 studies with a total of 2548 patients and 2602 CVC placements. Analysis yielded a
pooled specificity of 98.9 (95% confidence interval (Cl): 97.8—99.5) and sensitivity of 68.2 (95% Cl: 54.4—-79.4).
US examination was feasible in 96.8% of the cases. The prevalence of CVC malposition and pneumothorax was

6.8% and 1.1%, respectively. The mean time for US performance was 2.83 min (95% Cl: 2.77-2.89 min) min,
while chest x-ray performance took 34.7 min (95% Cl: 32.6—36.7 min).

Smit et al. Critical Care (2018) 22:65
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Cochrane Database of Systematic Reviews (%) CpChrane
Ultrasound guidance versus anatomical landmarks for internal N\ Library
jugular vein catheterization

Cochrane Systematic Review - Intervention | Version published: 09 January 2015

Experimental (Ultrasound)  Control (Landmark) Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 Traditional landmark vs ultrasound guidance for internal jugular wein cannulation for central vein catheterization. Direct puncture
Agaraal 20049 a 40 g 40 31% 0.09[0.01,1.58]
Eangal 2005 a 30 T 30 33% 0.07 [0.00,1.13] 4
Edck 1999 1 42 4 42 51% 0.7 [0.02,1.33] 4
Derys 1993 ] 302 40 302 131% 0.231[0.11, 0.46]
Grebenik 2004 14 549 g s 12.4% 1.93[0.87, 4.26] T
Leung 2006 3 2] 12 s H94% 0.24[0.07,0.84]
Lin 1998 a 104 12 86 10.9% 0.34 013, 0.94]

AUTHORS' CONCLUSIONS: Based on available data, we conclude that two-dimensional ultrasound offers gains
in safety and quality when compared with an anatomical landmark technique. Because of missing data, we did
not compare effects with experienced versus inexperienced operators for all outcomes (arterial puncture,
haematoma formation, other complications, success with attempt number one), and so the relative utility of
ultrasound in these groups remains unclear and no data are available on use of this technique in patients at
high risk of complications. The results for Doppler ultrasound techniques versus anatomical landmark
techniques are also uncertain.

Heatly 19495 i} 20 0 20 Mot estimable

YWerghese 1995 1 16 3 16 48% 0.33[0.04, 2.87] 4

YWerghese 1996 a 43 19 52 34% 0.03[0.00, 0.50] —
Subtotal (95% CI) 79 a8 8.3% 0.12 [0.01, 1.58] —
Total events 1 22

Heterogeneity: Tau®=1.98; Chi#= 2.24, df= 1 (P = 0.13); F= 55%
Testfor overall effect Z= 1.62 (F=0.11)

Total (95% Cl) 1212 1194 100.0% 0.29[0.17, 0.52] i
Total events 43 161
ity == CChif= = = RF= } } } 1 } }
?et?;ogenelwl.l T?ru t—g_ﬁi 1C3h|p_<208ﬁ102ﬁ1df_ 12 (F=0.00a8); F=a7% o 0 0's 5 : 10
estioroverall 8 BC_' =418 s ) Favours ultrasound Favours landmark
Testfor subgroup differences: Chif= 081, df= 2 (F= 0673, F=0%

Brass P et al. Cochrane Database Syst Rev. 2015 Jan Lékatska fakulta ”
9;1:CD006962 ;; Univerzity Palackého [. INTERNI KLINIKA
KOMPLEXNI KARDIOLOGICKA

RN v Olomouci
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Cochrane Database of Systematic Reviews E COChrane
Ultrasound guidance versus anatomical landmarks for subclavian or N4 Library
femoral vein catheterization

Cochrane Systematic Review - Intervention | Version published: 09 January 2015

Ultrasound Landmark Risk Ratio Risk Ratio
Study or Subgroup  Bvents Total Bvents Total Weight M-H, Random, 95% CIl M-H, Random, 95% CI
1.1.1 Traditional landmark vs ultrasound guidance for subclavian vein cannulation for central vein catheterization. Direct and indirect puncture
Gualtieri 19945 1 24 11 27 11.2% 010[0.01,0.71]
Mansfield 1994 a0 411 a0 410 32.3% 1.00[0.66,1.51] —T—
Falepu 2009 2 17 4 28 148% 082[017,4.03)
Subtotal (95% CI) 453 465 58.4% 0.57 [0.17, 1.91] —-d-—
Total events 43 a5

Heterageneity: Tau®=072; Chif= 4535, df= 2 (FP=007); F= 63%
Testfor overall effect £2=092 (P = 0.36)

1.1.2 Traditional landmark vs Doppler guidance for subclavian vein cannulation for central vein catheterization. Direct puncture

Bold 1998 2 118 1 119 8.5% 200018, 21.76]

Branger 1994 1] 18 3 18 B.3% 0.14[0.01, 2.58] +

Lefrant 1998 g 142 24 143 26.8% 033015 0.72] - &

Subtotal (95% CI) 280 280 41.6% 0.40 [0.15, 1.09] —~ai——

Total events 10 28

Heterogeneity: Tau®=0.20; Chi#= 241, df= 2 {(F= 0305, F=17%

Testfor overall effect £=1.79 (P =007

Total (95% CI) 733 745 100.0% 0.52 [0.23, 1.17] e am

Total events 53 g3

Heterogeneity: Tau®= 0.47; Chif=12.42 df= (P = 0.03}; F= 60% 0 =05 D=2 é 2=D
Testfor overall effect £=1.58 (F=1011) Favours experimental  Favours contral

Testfor subaroup differences: Chif=018, df=1 (P=067), F=0%

AUTHORS' CONCLUSIONS: On the basis of available data, we conclude that two-dimensional ultrasound offers
small gains in safety and quality when compared with an anatomical landmark technique for subclavian
(arterial puncture, haematoma formation) or femoral vein (success on the first attempt) cannulation for central
vein catheterization. Data on insertion by inexperienced or experienced users, or on patients at high risk for
complications, are lacking. The results for Doppler ultrasound techniques versus anatomical landmark
techniques are uncertain.

Brass P et al. Cochrane Database Syst Rev. 2015 Jan c? Lékatska fakulta ”
9;1:CD011447 Univerzity Palackého [. INTERNI KLINIKA
KOMPLEXNI KARDIOLOGICKA
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» Kanylace centralnich Zil je zdkladnim vykonem u pacientu nejen
v intenzivni péci.

* Jde o vykon rutinni, presto se mohou vyskytnou zavazné
komplikace.

» Ultrazvukova navigace zvysuje efektivitu i bezpecnost vykonu.
Intenzivista ovsem musi byt schopen zvladnout kanylaci i pfi
nedostupnosti ultrazvuku.

Lékarska fakulta 5
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vodi¢ nevytahovat jehlou zpét (hrozi poskozeni vodice o @
ukos) — v pripadé nutnosti vytahnout jehlu i s vodicem N

volné proplach a odsati ze vsSech lumen

Trendelenburgova poloha pro VIl a VS i\
* hlava nize nez nohy, naklon cca 10°

* zlepseni zZilni naplné, snizeni rizika vzduchové embolie

VJI — zvétSeni prusvitu pomoci PEEP (do 12 cm H,0) \f.f

detekce polohy punkcni jehly vena vs. arterie

 charakter a barva krevniho pratoku (CAVE FiO,, MAP, CVT) -
* napojeni spojovaci hadicky s FR ’
* zméreni TK, ABR

otoceni ukosu jehly doll snizuje
riziko poskozeni zadni stény zily
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