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Indikace k zavedeni pristupu do @E,

JImik/ [/

krevniho obéhu

* Aplikace léku — =

« Aplikace tekutin a
parenteralni vyzivy

e Odbéry krve pro
laboratorni vysetreni

e Invazivni merenl tlaku —
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MozZnosti

v. jugularis externa
v. jugularis interna

v, subclavia
v. axillaris

e Vstup primo do obéhu:

v. cephalica

e Do periferniho zilniho v. basiliea
Systé mu vv. antebrachii
, , oy v. femoralis
e Do centralniho zilniho
systéemu

e Alternativni pristupy

Intenzivni medicina, Sevéik P,

— Cerny V., Vitovec J., Galén 2000
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Periferni zilni pristup @E.

[JImik/ [/

Metoda volby

Prednost pred kanylaci centralni zily

Prednost: vstupy na horni koncetiné (hrbet ruky,
predlokti, kubitalni jamka) nebo krku (v. jugularis
ext.) — kratka vzdalenost do centralniho zilniho
systemu

o DalSi moznosti: v. umbilicalis (novorozenci), hlava (déti
do 1 roku), hrbet nohy (déti), vnitrni kotnik (déti i dospéli)

1 umbilical vein
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Periferni zilni pristup

Theoretical Maximum Flow Rates

Colour Gauge |Flow

Yellow 244G 13 mlfmin
BB 226 30 mi/min
Pik 120G |55 mi/min
Gigen 118G (80-100 mi/min
White 17G 135 ml/min

166

180 mlfmin

270 mlfmin




Centralni zilni vstup - indikace ~ (Rgezz/

» Nutnost rychlé a masivni
objemové nahrady

» Parenteralni vyziva

» Hemodynamicke
monitorovani

» Potreba hemodialyzy,
hemoperfuze, kontinualnich
eliminacnich metod

» Zavedeni doCasné
kardiostimulace

» VV/yhody: Pacient definitivhé
zajistén
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CV - nevyhody [—] (e

o CV pfristup v emergentni situaci vyzaduje
zkusenost personalu

* Nutnost rtg kontroly

* Inserce trva prumérné 8 —10 min

 Mozné komplikace (punkce tepny,
pneumothorax, malpozice, infekce, trombozy)

o Komplikace vice nez 15% pac. s CV (infekce a
trombozy az 26%)

McGee DC., Gould MK.: Preventing Ruesch, Sibylle MD; Walder, Bernhard,;
Complication of Central Venous Tramer, Martin R.I:Complications of
Catheterization. N Engl J Med central venous catheters: Internal jugular
2003;348:1123/33 versus subclavian access-A systematic

review:; Critical Care Medicine: 2002 Vol
30 Is 2:454-460

—




Pristupy do centralniho reciste o

Vyhody Nevjhody "

V. jugularis interna Siroky prasvit Tésny vztah k a.
Snadna lokalizace a carotis
pristup ObtizngjSi fixace
Kratka vzdalenostdo  VysSi riziko
HDZ nozokomialni infekce
Nizka ¢etnost
komplikaci

v. subclavia Siroky prusvit Zily Vy33i riziko
SnadnégjSi fixace pneumothoraxu
NizSi riziko Teésny vztah k a.

nozokomialni infekce  subclavia
ObtiZzna kontrola
pripadneého krvaceni
(nelze komprimovat)

Intenzivni medicina, Sev¢&ik P, Cerny V., Vitovec J., Galén 2000 -
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,Kdyz nejde zajistit zilu...” @Eam.m

JImik/ [/

"Sometimes I can't find a vein,
even when my life depends on it"
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Alternativni pristupy do cevniho @

ZVzls ///JN]
reciste

dET

di.m.

dp.r.

dp.o.

dnasalni

dinhalaéni — intrabrochialni
dsub-lingualni
dtransdermalni
Qumbilikalni

dcentralni vendzni katétr
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LMA® MAD NASAL™ INTRANASAL  (§eagy;
MUCOSAL ATOMIZATION DEVICE

* Vhodné pro ketamin,
midazolam, sufentanil,
fentanil, naloxon

» Jednorazoveé Ize podat
maximalné 1 ml roztoku do
jedné nosni dirky

* Pri potrebé podat vyssi
davku rozdelit roztok do
obou nosnich direk nebo
aplikaci opakovat

* PIny nastup ucinku lze
ocekavat za 10 az 15 minut




(frez/
PAUL MERKUS, CURRENT ASPECTS OF NASAL DRUG
DELIVERY, http://ndl.handle.net/11245/1.253097

800 -

—&— 100 microL spray
—— 200 microL spray

—_— —m—drops rhinyle

E 600 —o—drops pipet

8
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@ 200

o
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Figure 5. Improved systemic uptake with a 100pl spray compared to a 200 ul spray and

drops of desmopressin (DDAVP).
Adapted from Harris 1986 with permission of John Wiley & Son, Inc., Hoboken, USA.
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Alternativni pfistupy do cév (frez/
QET
di.m.
dp.r.
dp.o.
[ nasalni
dinhalaéni — intrabrochialni
A sub-lingualni
d transdermalni
O umbilikalni
[l centralni venozni katétr

1. 0S. (ZA KAZDE SITUACE, V KAZDE VEKOVE
KATEGORII, JAKEKOLIV LEKY A INFUZE)
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Indikace Kk I. os. zavedeni (Sleem

Déti i dospéeli, v jakékoliv situaci, kdy je nutné co
nejrychleji zajistit zilni vstup a selhaly pokusy o
punkci periferni zily

KPR GL:

« Dospéli: 1. alternativa pri selhani PIV, 2x pokus
o Déti: pokud se nezdari PIV do 1 min => 10 (uz od GL 2010)

e Deti zastava obéhu nebo dekomp. Sok (adrenalin, tekutiny): i. os =
1. volba!!l

 Podavani lékd ET: nepredvidatelna plazmaticka koncentrace,
neznama optimalni davka rady Iéku pro ET podani

 Od CV vstupu je odrazovano — nutnost preruseni KPR

Contaents lists available at ScienceDirect

Nolan, J.P. et al/ Resuscitation 81 (2010) 1219-1276 Resuscitation @'%m
C.D. Deakin et al./ Resuscitation 81 (2010) 1305 — 1352 T et
D.Biarent et al./ Resuscitation 81 (2010) 1364 — 1388

European Resuscitation Council Guidelines for Resuscitation 2015 @m,m

Section 6. Paediatric life support

lan K. Maconochie*, Robert Bingham®,
Antonio Rodriguez-Nafez*®, Thomas Ra
omini hal
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Patient Safety in Surgery BioMied Cert

|/ /1IN
Research ;
Is the intraosseous access route fast and ¢ *
conventional central venous catheterizati 14 1 T
resuscitation in the emergency departme £
* *® & 5
observational pilot study 5
. . . . g 1
Bernd A Leidel*!.3, Chlodwig Kirchhoff2, Viktor 3 .l 1
£
Wolf Mutschler?, Karl-Georg Kanz? and Volker | £ o "
24 $ # p< i
i
Address: "Department of Emerpency Medicine, Charité - University Medicine Berlin, Cam o =3 v
Rerlin, Cermany, Depariment of Trauma, University Medical Centre of Munich, Downio
*Helicopter Emergency Medical Service Chrstoph 31, ADAC Lufirettung air rescue service
Renjamin Franklin, Hindenburpdamm 30, 12203 Berlin, Cermany
Email: Bernd A Leidel* - bernd.a.leidel @charite. de; Chlodwig Kirchhoff - kirchhoff@ Figure 3
Viktoria Bogner - viktoria bogner@med uni-muenchen. de; fulia Stepmaier - julia stegmai Procedure time of intracsseous (10) cannulation was
Waolf Mutschler - mutschler@med.uni-muenchen.de; Karl-Ceorg Kanz - karl-georg. kanzg significantly shorter than central venous catheteriza-
Volker Braunstein - volker.braunstein@med uni-muenchen.de tion (CVC) for vascular access to enable drug and
* Comesponding author fluid administration in adult emergency patients

under resuscitation.

Publiched: B Owetober 2005 Recarvad: 7 Juna
Results: Ten consecutive adult patients under resuscitation, each
weare analyzed. IO access was performed with |0 gblal or humeral Insertlons, CVC In 10 Internal

Jugular or subclavian veins. Tha success rate opn first attempt was 90%% for JO Insartion versys 60%

for CVC. Mean procedura time was significantly lower for 1O cannulation (2.3 min + 0.8) compared
o CVE (39MiN - e onclusion: Preliminary data demonstrate that IO access Is a rellable bridging method to gain

patlent, while T™H .o\ lar access for In-hospital adult emergency patients under trauma or medical resusci@mdon with
complications, lk
T

Impossible peripheral IV access. Furthermore, IO cannulation reguires significantly less tme to

enable administration of drugs or Infusion solutlons compared to CVC. Because CVC was slower

and less efflcaclous, |O access may Improve the safety of adult padents under resuscitation In the

emeargency department.
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Indikace k i. 0s. — nejéast&jsi dg. ke

B KPCR = 146 (55,7%)

@ zavazna neurologicka dg. = 21
(8%)
W nitrolebni poranéni =7 (2,7%)

B dekomp. DM =16 (16,1%)

O polytrauma = 17 (6,5%)

B krvaceni=12 (4,6%)

B popaleniny =6 (2,3%)

O anafylaxe =1 (0,4%)

O kardiolog. dg. = 14 (5,3%)

OO dechova insuf. = 8 (3,1%)

W jiné = 14 (5,3%)

_




Manualni (e

« Vice typu, Dieckmann™ (Cook Critical Care)

* Nutny nacvik a zkuSenosti

e Obtizné uziti, nutna sila k zavedeni

« Casto opominany pfi uziti pro psychologickou bariéru personalu

 Bezpecné, dostupné radu let, Ize ridit hloubku zavedeni béhem
vykonu

etSinou vyuzivany v pediatrii (meékcCi kost)




Automatické

B.l.G. ™ 15G, 18G - WeisMed LtD.
NIO™ — PerSys Medical

« Jednoducha aplikace, do
17s vC. pripravy a inserce

* Nutné peclivé vyhledani
mista inserce a stabilizace
koncetiny

 Hloubka inserce se musi
prednastavit predem dle

veku a mista vpichu, po

istfelenl’ jiz nelze upravit
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Poloautomatické Arrow EZ—10O B#sas/
EZ (Easy) IO (IntraOsseal) access

e Snadné pouziti a
kontrola hloubky
zavedeni

e Priprava mista a
zavedeni 6 — 10 s

* \Vysoké procento
uspéesnosti 97% a
minimalni riziko
komplikaci

Efficacy and safety of the EZ-I0™ intraosseous device: Out-of-hospital
implementation of a management algorithm for difficult vascular access™**

Nicolas Gazin?, Harold Auger?, Patricia Jabre®®¢, Christine Jaulin?, Eric Lecarpentier?,
Catherine Bertrand?, Alain Margenet?, Xavier Combes®*




EZ-10 - pouziti v jakémkoliv véku a

konstituci pacienta,

EZ-IO PD 15 mm Neeadle Set

EZ-10 AD 25 mm Needle Set

EZ=-IOLD 45 mm Neadle Sat

podmmka MOoZnost najlt mlsto vplchu

Kratka 1,5 cm,
prevazne déti,

orient. do 39kg

i’

Stfedni — 2,5 cm

) f—}g'_"

I o Foru m“"
B iitanbul

+ Forvm

humerus

Dlouha — 4,5 cm,
obézni pacienti,
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4 Sites, 8 Targets Mista zavedeni i

~___— Proximal Humerus

Preferred site for adults

Optimal site for high flow and quick drug uptake
Awake, responsive patients

Less painful

Distal Femur
Best under 12 years

Proximal Tibia

Unresponsive Site selection
Unfamiliarity with other sites Dependent upon:

Unable to landmark other sites
® No previous IO in 48 hours

Absence of contraindications

. A @
Distal Tibia
®

Unable to access other sites Ability to secure & monitor
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Sternum?

Angle of Louis

| True ribs
Sternum | Body — | {wertebrostemnal
Xiphoid
process &
Costal cartilage 7%
Vertebrochondral | (i
ribs i False
ribs

Floating ribs




» Dezinfekce
= Asepse




ROPICHNOUT KUzl




4. VRTAT (frézovat)...
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"~ DO ZTRATY ODPORU













JAT INEUZI
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Prutok v zavislosti na pretlaku (e

Proximal Tibia .Proximal Humerus

5000

3 2500
£
E
100 150 200 250 300
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algoritmus (e

Reaguje na bolest? >| Flush 5 — 10 ml FR béhem 5 s
oo T—
Medikace + infuze pretlakem

Kontraindikace
mezokain/ lidokain? P¥i bolesti v prabéhu infuze
‘l’ Ize 2. davku anestetika

opakovat, ne drive, nez za
Monitoruj 45 min
v

1. davka (vétSi) mezokain/ lidokain béhem 1 — 2 min.

Flush5—-10 ml FR béhem 5 s

2. Davka (mensi) mezokain/ lidokain béhem 30 s

Medikace + infuze pretlakem
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Proximalni humerus

§ ¥ . {1'"_' _" Pt i 3
NS e . T
AR Epiphyseal plate | @i

' (growth plate) WA

o Stabilizovat jehlu
abilizovat koncetinu



Distalni femur

e Do 12 let véku

|
« Jedenprstnad ) -
koleno, lehce
vycentrovat < a/
med., ne pres | )
Slachu '; <
Midline of bone

7
7

Growth Plate

e Jehla 2,5 cm
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Proximalni tibie > 40 kg C

2 cm medial to
Tuberosity

3 cm from
base of patella

I
|
¥

|
|'f \51 ' H f/

‘Actual insertion

sites located
Anterior (front) view

1
|
I
I
|
1
1
|
|
I
1
I

(Fingers on tibial tuberosities)




Proximalni tibie

e Déti <39 kg

* Vyhmatat tuberositas
tibie + 1 cm medialné

o 2 prsty pod patelu + 1
cm medialne

* Vhodne vyhmatat
e Ay

Growth Plate \J\O .....

| T B N |
X \
) T — \(%* -
\ N\
\i

\ ; L‘ \\E\

/\ \ () \




BEE/ /
Annals of Emergency Medicine JIMIK/ /IR

Volume 58, Issue 6 , Pages 509-516, December 2011

Intraosseous Versus Intravenous Vascular Access During Out-of-
Hospital Cardiac Arrest: A Randomized Controlled Trial

Rosalyn Reades MD, Jonathan R, Studnek PhD, NREMT-P(Z Steven Vandeventer, EMT-P, John Gamett MD

Received 15 April 2011; received in revised form 9 June 2011, 23 June 2011 and 8 July 2011; accepled 14 July 2011. published online 19

August 2011

Celkem: 182 pacientu OHCA u 113 pacientlu uspéch na 1. pokus

64 (35%) - proximalni tibie (91% uspéch na 1. pokus; 4,6 min)
51 (28%) - hlavice humeru (51%; 7 min)
67 (37%) - PIV (43%; 5,8 min)

Conclusion

Tibial intraosseous access was found to have the highest first-attempt success for vascular access and the most rapid time fo
vascular access during out-of-hospital cardiac arrest compared with peripheral intravenous and humeral intfraosseous access.

S eeeEEEEELLSSSRSR_—_——




Distalni tibie

DOSPELI:

3 cm proximal to the most
prominent aspect of the
medial malleolus

Midline of the bone 1-2 cm proximal to the most
prominent aspect of the
medial malleolus

EZ-1I®
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Kontraindikace @;,

[JImik/ [/

o Kdyz neni indikovano (Ize i jinak)

* |Infekce v miste vpichu

* Predchozi ortopedicke vykony v miste vpichu

o Zlomeniny nebo velké rany nad mistem vpichu
e Sternum: masaz srdce, st. po sternotomi

* Proximalni tibie a femur: st. po TEP kolene

» Obeézni pacienti: kratka kanyla nebo nemoznost
vyhmatat misto vpichu

* < (24 hod) 2 dny od posledniho IO vpichu ve
stejné lokalizaci

ice vpichu v jedné lokalité X |ze vyuzit vice mist!!




Komplikace 10

Komplikace |O: osteomyelitis,
fraktura, infekce, extravazace, -
kompartment syndrom a poranéni .~

o e , r\'
rustove plotenky rw

StUd‘I,e . Rossetti, VA, Thompson, BM, Miller,
e Déti— OSteomyelltIS < O, 6% (4200 Jetall. Intraosseus infusion: an

. ° : — IArmi alternative route of pediatric access.
pacientu, komplikace = bakteriemie | {* Emerg Med 1685; 14'685.8
v dobe vpichu, prodlouzena doba
Inserce)

Brickman KR, Rega P, Schoolfield L,

Harkins K, Weisbrode SE, R Id
- Na histopat. zmény ve dieni po 10 | g iwestigaionofbone

inf. nema vliv ani ryCh|OSt ani developmental and histopathologic

changes from intraosseous infusion.
osmolalita (u prasat) — infuze < 2 A Emer Med Ootober

hod 1996:28:430-435

—




West J Emerg Med. 2013 Seplember, 14(5): 440-443. PMCID F'MCE-?EEEHSI
doi: 10.5811Avestiem 2013.1.12000
Complication with Intraosseous Access: Scandinavian Users’ Experience

Peter Hallas, MD,” Mikkel Brabrand, MD,T and Lars Folkestad, MD?
anp]icatinn with Intraosseous Access Hallas et al

Table. Complication rate with intraosseous access (10) reported by Scandinavian users - listed by device.

10-equipment used All % EZ-I0 BI1G Cook  Others p-value*
Cases reported 1,802 100.0 861 255 418 268
Start complications
Equipment difficult to assemble 36 20 4 21 5 6 < 0.0001
Difficult to identify correct anatomical site af 3.2 28 17 5 7 0.0013
Bended or broken needle 72 40 11 17 20 24  =0.0001
Patient discomfort / pain 128 7.1 73 13 20 22 0.0663
Difficult to penetrate the periosteum 186 10.3 18 o6 o1 61 = [0.0001
Difficult to aspirate bone marrow 221 123 92 a1 38 40 <= 0.0001
Complications in use
Difficult to inject fluid and drugs 133 74 59 33 27 14 0.0026
Slow infusion despite use of pressure bag 199 8.8 7 32 34 16 0.0610
Displacement after insertion 153 8.9 47 20 38 18 = 0.0001
Extravasation 66 3.7 25 12 17 12 0.4089
Late complications
Compartment syndrome 10 0.6 6 1 1 2 0.796
Osteomyelitis 7 0.4 4 1 1 1 1.000

Skin infection 0.3 0.829
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Statistika ZZS JmK (ikpam/

» Ruzova: e Celkem 2014:
—2014: 17 i 156 zavedeni
—2015: 17

e Modra:

—2014: 101 l
~2015:85 .+ < Celkem 2015:

o ZIUta: | 139 zavedeni
—2014: 38 '
—2015: 37 3
;i

—



Arrow EZ—|0® View More by This Developer

By Ideawire,inc.

Open iTunes to buy and download apps.

Description ,’Il

/7 Arrow EZ-10% app by Teleflex is a complete how to guide designed for the Health Care Professional application of
yC y aV y I I the Arrow® EZ-10% Intraosseous Vascular Access System

Arrow EZ-10® Support k

l What's New in Version 2.1

- Optimization for iPhone 6 and 6+ screen sizes

- Notifications of important announcements

- Live lab postings with registration functionality

3:29 PM

ARROW EZ-IO —

ARROW EZ-IO

INTRAOSSEQOUS VASCULAR ACCESS

How To Use

Site Identification

Needle Selection
Insertion Technique
Flush/Infusions/Medications

Removal Technigue

MMeleflex






SEJDEME SE NA

WORKSHOPU!!
(workshop 17. 4.)

DEKUJI ZA POZORNOST
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