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Indikace k zavedeni pristupu do krevniho

obehu

Aplikace lékt —  °

* Aplikace tekutin a
parenteralni vyzivy

* Odbeéry krve pro
laboratorni vysetreni

* |nvazivni meéreni tlaku —
hemodynamicky monitoring



v. jugularis externa

v. jugularis interna

v. subclavia

e Vstup pfimo do obéhu: i

v. cephalica

* Do periferniho zZilniho systému  v.basilica

vv. antebrachii

* Do centralniho Zilniho systému

v. femoralis

e Alternativni pristupy

Intenzivni medicina, Sevdéik P,
Cerny V., Vitovec J., Galén 2000



Periferni zilni pristup

 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
systému

e Dalsi moznosti: v. umbilicalis (novorozenci), hlava




Periferni zilni pristup

Theoretical Maximum Flow Rates

Colour Gauge |Flow

Yellow 244G 13 mlfmin
226G |30 ml/min
20G |55 ml/min
186G  |80-100 ml/min
White 176G |135 mifmin
116G |180 ml/min

146|270 mifmin




Centralni zilni vstup - indikace

* Nutnost rychlé a masivni
objemové nahrady

e Parenteralni vyziva
» Hemodynamické monitorovani

* Potreba hemodialyzy, hemoperflze,
kontinualnich eliminacnich metod

e Zavedeni docasné kardiostimulace
* VVyhody: Pacient definitivneé zajistén




CV - nevyhody

CV pristup v emergentni situaci vyzaduje zkusenost
personalu

Nutnost rtg kontroly
Inserce trva prumeérné 8 —10 min

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

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.1: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




Centralni zilni vstup




Pristupy do centralniho reciste

v. jugularis interna Siroky prasvit
Snadna lokalizace a
pristup
Kratka vzdalenost do
HDZ
Nizka cetnost komplikaci

v. subclavia Siroky prasvit Zily
Snadngjsi fixace
Nizsi riziko nozokomialni
infekce

Tésny vztah k a. carotis
Obtiznéjsi fixace

Vyssi riziko nozokomialni
infekce

VysSi riziko
pneumothoraxu

Tésny vztah k a. subclavia
Obtizna kontrola
pripadného krvaceni
(nelze komprimovat)

Intenzivni medicina, Sev¢ik P, Cerny V., Vitovec J., Galén 2000



,Kdyz nejde zajistit zilu...”

"Sometimes I can't find a vein,
even when my life depends on it"




Alternativni pristupy do céevniho reciste

JET

di.m.

dp.r.

dp.o.

A nasalni

dinhalacni — intrabrochidlni
dsub-lingudlni
dtransdermalni
Jumbilikalni

dcentralni vendzni katétr
i. os.



Alternativni pristupy do céevniho reciste

JET

di.m.

dp.r.

dp.o.

 nasalni

dinhalaéni — intrabrochialni
 sub-lingudlni

M transdermalni

d umbilikalni

A centralni venodzni katétr

LJi. 0S. (zZA KAZDE SITUACE, V KAZDE VEKOVE KATEGORII,
JAKEKOLIV LEKY A INFUZE)



Indikace |10

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

ERC Guidelines 2010:
* Dospéli: 1. alternativa pri selhani PIV

* Déti: pokud se nezdari PIV do 1 min => 10 jako 1. volba

* Podavani léku ET: nepredvidatelnd plazmaticka koncentrace,
nezndma optimalni davka rady lékd pro ET podani

 Od CV vstupu je odrazovano — nutnost preruseni KPR

Nolan, J.P. et al/ Resuscitation 81 (2010) 1219-1276
C.D. Deakin et al./ Resuscitation 81 (2010) 1305 — 1352
D.Biarent et al./ Resuscitation 81 (2010) 1364 — 1388



Kontraindikace

* Infekce v misté vpichu

* Predchozi ortopedické vykony v misté vpichu

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

* Proximalni tibie a femur: st. po TEP kolene

* Obézni pacienti: kratka kanyla nebo nemoznost
vyhmatat misto vpichu

* < (24 hod) 2 dny od posledniho 10 vpichu ve stejné
lokalizaci

e Vice vpichu v jedné lokalité X lze vyuzit vice mist!!



Komplikace |10

Komplikace I10: osteomyelitis, fraktura,
infekce, extravazace, kompartment

Studie:

e Déti— osteomyelitis < 0, 6% (4200 : :
. o . _ c s Rossetti, VA, Thompson, BM, Miller,
paC|entu, kompllkace - bakterlemle \ J et all. Intraosseus infusion: an

dobé vpichu, prodlouzena doba alternative route of pediatric access.
inse rce) Ann Emerg Med 1985; 14:885-8

* Na histopat. zmeény ve dreni po |0 inf. | Brickman KR, Rega P, Schoolfield L,

nema vliv ani rychlost ani osmolalita (u | Harkins K, Weisbrode SE, Reynolds
G: Investigation of bone

prasat) —infuze <2 hod developmental and histopathologic
changes from intraosseous infusion.
Ann Emerg Med October
1996;28:430-435




West J Emerg Med. 2013 Seplember, 14(5) 440-443. PMCID: PMC3789903
doi: 10.5611/westiem 2013.1.12000
Complication with Intraosseous Access: Scandinavian Users’ Experience

Peter Hallas, MD,” Mikkel Brabrand, MD,T and Lars Folkestad, MD*
Fmﬂp]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 % EZI0 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 1 1 0 0.829




Manualni zarizeni

* Vice typU, Dieckmann™ (Cook Critical Care)

* Nutny nacvik a zkusenosti

* Obtizné uziti, nutna sila k zavedeni

 Casto opomindny pFi uziti pro psychologickou bariéru personalu

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

e VeétSinou vyuzivany v pediatrii (mékci kost)



Automatické: BIG™ = Bone Injection Gun
WeisMed LtD.

Adult B.l.G. 15G
Pediatric B.1.G.:18G

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

Nutné peclivé vyhledani mista

inserce a stabilizace koncetiny

Hloubka inserce se musi
prednastavit predem dle véku
a mista vpichu, po vystreleni jiz
nelze upravit




Vrtacka EZ—10™ - VidaCare

EZ (Easy) 10 (IntraOsseal) access

e Snadné pouziti a kontrola
hloubky zavedeni

e Priprava mista a zavedeni 6
—10s

e \/ysoké procento uspésnosti
97% a minimalni riziko
komplikaci

Efficacy and safety of the EZ-I0™ intraosseous device: Out-of-hospital
r 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®*



Prutok 10 kanylou

e Zavisi na druhu zarizeni AHetia Venous
o . Pressure Pressure
prutoku VJehle 120/80 mm Hg 0 to 10 mm Hg
e Anatomii pacienta \ /

* Volbé mista inserce
e Uziti pretlakového vaku
* Obecné pratok

Intraosseous Pressure

odpovida prutoku i.v. 35/25 mm Hg
kanylou O pr&méru 20 - cca 1/3 arter. TK

21G (humerus, sternum 16G
pFi uziti pretlakového vaku)

Miller L., Kramer GC, Bolleter S.
Rescue access made easy. JEMS
2005; suppl: 8-18




Provedeni IO

Pred aplikaci je nutné zaskoleni na typ nastroje!!
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5. ROZSROUBQVAT












Author, date and

Study type
(level of

country

’

Patient group

humerus, 20 mg
lidocaine, 10 ml saline
flush followed by further
40 mg lidocaine

1. 10 healthy volunteers left
prox. tibia, 40 mg => flush
=>20 mg 2% lidocaine.

2. right prox. tibia 80 mg
=> flush => 20 mg 2%
lidocaine.

3. 6 volunteers proximal
right humerus 40 mg =>
flush => 20 mg 2%

lidocaine.

evidence)

Open-label
trial

Open-label
trial

Study
Key results
Weaknesses

Pain on 10 insertion

Pain during infusion

Mean pain during
IO insertion

Conference

Mean 3.9 (+1.5)
Mean 2.0 (+1.2) after

abstract only;
small numbers;

20 mg initial bolus; no "™
volunteers;

pain after 40 mg initial  sponsored by

bolus device
manufacturer
Healthy

Tibia left: 4.4 (+2.6)

volunteers; 5 took
Tibia right 3.6 (+2.3)  Partinboth parts,
so may have
become

Humerus: 3.0 (£1.5) R

Mean pain score
during initial flush

access. 1 new

volunteer to part
ithdrew after

Tibia left: 6.8 (+2.9)
Tibia right 7.9 (+2.8)
Humerus: 4.6 (+2.9)

10 inSgrtion

becaybe of excess
#1; sponsored

by manufacturer

Peak pain
during infusion

Tibia: 2.9

Humerus: 1.4



7. FIXOVAT, APLIKOVARINFUZ! PRETLAKEM (300

mmHg)




Postup pri vyjmuti




Annals of Emergency Medicine
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-PLA Steven Vandeventer EM John Garrett M

Celkem: 182 pacientll OHCA u 113 pacientu Uspéch na 1. pokus

64 (35%) - proximalni tibie (91% uUspéch 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 to
vascular access during out-of-hospital cardiac arrest compared with peripheral intravenous and humeral intraosseous access.




Proximalni tibie

Vyhledani:
* Vyhmatat tuberositas tibie

* Misto vpichu cca 1 prst pod tuberositasa 1- 2 cmm medialné k
vnitrnimu kondylu













Hlavice humeru

 Na nékterych pracovistich misto
prvni volby

Paxton JH, Knuth TE, Klausner HA, Henry Ford
Hospital, Detroit, MI. Humeral head intraosseus
insertion: The prefered emergency venous access,
2008, Annals of Emerg Med, vol. 52, No 4. S 58

Misto vpichu:

= Tuberkulum majus — lateralné od
uponu hlavy bicepsu

= U dospélych a déti nad 5 let véku
* Peclivé stabilizovat jehlu (stabilizator)

e Stabilizovat koncetinu









Distalni tibie

Vyhledani mista vpichu:

1. Ploska 3 prsty nad
vnitrnim kotnikem
(malleolus med.)

2. Vyhmatat kost

Vrtat kolmo na kost
-90°




Distalni femur

e Udeti do 6 let veku

* Misto vpichu =1 prst
nad patelou

e Uzit jehlu minim.
délky 2,5 cm (EZ-10

modra)
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EZ-IO PD 15 mm Needle Set

— il ——{=

EZ-IO AD 25 mm Needle Set

)
!

| ;‘n_”!w R
.

EZ-IO LD 45 mm Needle Set
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100 - Celkem pacienti: 262
90 - Celkem zavedeni: 278
80 -

70 - @ Celkem pocet
60 - ®prox. Tibie
50 B humerus

40 - Bradius

30 - Odist. Tibie

20 - B nezjistéeno
10 -

0 -

2010 2012

Systematicky nacvikp/2009 systematické
na BIG trenazéru  progkoleni na EZ-10




B KPCR = 146 (55,7%)

@ zavazna neurologicka dg. = 21
(8%)
B 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%)

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

W jiné = 14 (5,3%)




e Selhani: 16x (n = 278 pripadu uziti) = 94% Uspésnost!!

* Priciny:
* Nejde vyjmout zavadéci jehla (BIG)
* Nespravna lokalizace mista zavedeni — nevede
e Zruseno pro bolestivost
* Obezita — kratka jehla



|0 je vhodny:
ke kratkodobému zajisténi zilniho vstupu

v emergentni situaci, kdy neni mozné rychle zajistit PIV
vstup

jako prvni alternativa pri nezdareném PIV u déti i
dospeéelych (ERC guidelines 2010)

pristup bezpecny
podani infuzi a 1ékd = PIV
bolestivost pri inserci je srovnatelna s IV kanylaci

podminka:
e Plosny a pravidelny nacvik metody

e Dostupné snadno ovladatelné zarizeni, bezpecné pro
pacienta i personal



SEJDEME SE NA WORKSHOPU!!
(workshop 12. 4.)

DEKUJI ZA POZORNOST
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