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Indikace k zavedeni pristupu do

krevniho obéhu

* Aplikace leki —

* Aplikace tekutin a
parenteralni vyzivy

e Odbery krve pro
laboratorni vySetreni

* Invazivni meéreni tlaku —
hemodynamicky monitoring




v. jugularis externa

v. jugularis interna

v. subclavia
v. axillaris -

e Vstup p Fimo do ob éhu: !
] ) A v. cephalica }
e Do periferniho zilniho v. basilica
SyStém u vv, antebrachii
, , g v. femoralis X 2
e Do centralniho zilniho | o
systému -
v \)

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



Periferni zilni pristup

Metoda volby
Prednost pred kanylaci centralni zily

Prednost: vstupy na horni kon ¢€etiné (hrbet
ruky, p redlokti, kubitalni jamka) nebo krku

(v. jugularis ext.) — kratka vzdalenost do
centralniho zilniho systemu

Dalsi moznosti: v. umbilicalis (novorozenci),
hlava (deti do 1 roku), hrbet e
nohy (déti), vnitrni kotnik

(déti i dospéli)




Periferni zilni pristup

Theoretical Maximum Flow Rates

Colour

Gauge Flow

24G (13 ml/min
226G 130 ml/min

20G |55 ml/min
186G |80-100 ml/min

White

176G 135 ml/min
166G 180 ml/min

270 mlfmin




Centralni zilni vstup - indikace

* Nutnost rychlé a masivni
objemové nahrady

 Parenteralni vyziva L
« Hemodynamické monitorovani

* Potfeba hemodialyzy, hemoperfuze,
kontinualnich elimina¢nich metod

e Zavedeni docasné kardiostimulace
« VVyhody: Pacient definitivne zajisten




CV - nevyhody

CV pristup v emergentni situaci vyzaduje
zkusenost personalu

Nutnost rtg kontroly

Inserce trva prumérné 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 Tramér, Martin R.l: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




WV "\

Pristupy do centralniho reciste

jhody evyhody

v. jugularis interna Siroky prasvit Tésny vztah k a. carotis
Snadna lokalizace a Obtiznéjsi fixace
pFistup VySSi riziko nozokomialni
Kratka vzdalenost do infekce
HDZ

Nizka Cetnost komplikaci

v. subclavia Siroky prasvit zily Vy3Si riziko
Snadnéjsi fixace pneumothoraxu
NizSi riziko nozokomialni  Tésny vztah k a.
infekce subclavia

Obtizna kontrola
pfipadného krvaceni
(nelze komprimovat)

v. femoralis Snadny pfistup Riziko ileofemoralni
Siroky prusvit trombdzy, riziko punkce
a. femoralis

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"



Nezdareny PIV — alternativy pro emergentni

situace

ET - nepredvidatelna plasmaticka koncentrace, neni doporuova
* I.M. - anafylakticka reakce (adrenalin), hypoglykémie (glul
* P.r. —malé déti — febrilni kieCe, sedace
* P.O. - lehka alergicka reakce

e nasalni - analgézie, sedace
 inhalacni — intrabrochialni
 sub-lingualni - nitraty pi
o transdermalni -z
Sechny leky (jen pro novorozence)

= vSechny leky (ED — jen pro zkuSené léka fe)

5. — vsechny leky v jakekoliv emergentni situaci



Patient Safety in Surgery e

Research

Is the intraosseous access route fast and efficacious compared to
conventional central venous catheterization in adult patients under
resuscitation in the emergency department?! A prospective
observational pilot study

Bernd A Leidel* .3, Chlodwig Kirchhoff2, Viktoria Bogner?, Julia Stegmaier2,
Wolf Mutschler?, Karl-Georg Kanz? and Volker Braunstein?

Address: } Department of Emergency Medicine, Charité - Univessity Medicine Berlin, Campus Benjamin Franklin, Himdenburpdamm 30, 12203
Berlin, Cermany, 2Depantment of Trawma, University Medical Centre of Monich, Downtown, Mussbaam Street 20, B0336 Munich, Cemmany and
THelicopter Emergency Medical Service Chrisioph 31, ADAC Lufiretiung air rescue services, Charité - University Medicine Bedin, Campiss
Denjamin Franklin, Hindenburpdamm 30, 12203 Berlin, Germany
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Viktoria Bogner - viktoria. bognern@med. ani-mueenchen.de; fulia Stegmaier - julia.stegmayien@med uni-muenchen.de;

Woll Mutschler - mutschleni@med uni-muenchen.de; Kar-Ceorg Kanz - karl-peorg. kanz@med uni-muenchen. de;
Volker Braunsiein - volker braunstein@med uni-muenchen. de

* Comesponding author

Publiched: 8 Cwctober 200% Recatved: 7 June 2009

Results: Ten consecutive adult patients under resuscltation, each receiving 1O access and CVC,
were analyzed. IO access was performed with |0 gblal or humeral Insertions, CYC In 10 Internal
|ugutar or subclavian velns. The success rate on first attempt was 90% for 10 Insartlon versus 60%
for CVC. Mean procedure tme was significantly lower for 1O cannulation (2.3 min £ 0.8) compared
to CVC (9.9 min £ 3.7) (p < 0.001). As for compiications, fallure of 1O access was observed In one
patent, while two or more attempts of CVC were necessary In four patients. No other refevant

complications, (ke Infectlon, bleeding or pneumothorax were cbserved.

Conclusion: Prellminary data demonstrate that IO access Is a rellable bridging method to gain
vascular access for in-hospital adult emergency patients under trauma or medical resuscimtdon with
iImpossible peripheral IV access. Furthermore, IO cannulation requires significantly less ome to
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Flgure 3

Procedure time of Intraosseous (10) cannulation was
slgnificantly shorter than central venous catheteriza-
tion (CVC) for vascular access to enable drug and
fluld administration in adult emergency patients
under resuscitation.

enable administratlon of drugs or Infusion solutdons compared to CVC. Because CVC was slower
and less efflcaclous, 1O access may Improve the safety of adult padents under resuscitation in the

emergency department.




Nezdareny PIV — alternativy pro emergentni

situace

ET — nepredvidatelna plasmaticka koncentrace, neni doporu¢ovanc

* I.M. - anafylakticka reakce (adrenalin), hypoglykémie (glukag

* P.r. —malé déti — febrilni kieCe, sedace

* P.O. - lehka alergicka reakce

e nasalni - analgézie, sedace

* inhalacni — intrabrochialni

- sub-linguélm’ — nitraty pfi I

 transdermalni - ane

o umbilikalni - vs

« CV katet
vsechny leky v j[akekoliv emergentni situaci



Historie 10 infuze

1922 — Drinker et all. — Iéky a infuze aplikované do kostni
drené (sternum) se rychle vstrebaji do centralniho recisté

1942 - Papper — doba vstrebani Iéku do centralniho reciste je
u IV podani a 10 identicka

Siroké uziti 10 ve II. Svétové valce u pacientt s
hemoragickym Sokem, zdokumentovano pres 4000 pfipadu
uziti

1984 - Orlowski — znovuobjeveni 10 jako alternativy k PIV
béhem epidemie cholery v Indii ,My Kingdom for an IV line*

1985 - |O zahrnut do doporuc¢eni American Hearth
Associtation: Pediatric Life Support guidelines

2005 - AHA, ERC, ILCOR - IO vstup = prvni alternativa k i.v.
2010 — ERC guidelines — 10 1. alternativa u déti i dospélych



‘ PIV wvs. 10 - S

"" | sl ,
o Zlaty standard * Finanéné narocna
 Levna (15 K¢) (1300-1600 KCc)
e Inserce od 1,5 min ale e Inserce do 1 min!!
i vice nez 10 min!!, 10's (EZ-10), 17s (BIG)
jestlize je periferni . erevnl’ reciSté pristupne
fecisté zkolabované vzdy — nekolabuje
(pri Soku nebo » Maximalni doba inserce:
dehydrataci....) NYNI 72 HODIN!!
G J

Y
Rychlost dosazeni centralniho reci

Minimalni mnozstvi k

Spektrum podavanych Iékc

Moznost labor. testu (aspirovat
krevni pl



Indikace 10

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

ERC Guidelines 2010:
* Dospéli: 1. alternativa pfi selhani PIV
o Déti: pokud se nezdari PIV do 1 min => 10 |
 Podavani leku ET: nepredvidatelna pla
neznama optimalni davka rady leku
 Od CV vstupu je odrazovano —

Nolan, J.P. et al/ Resuscitation 81 (2010) 1219127
C.D. Deakin et al./ Resuscitation 81 (2010) 1303521
D.Biarent et al./ Resuscitation 81 (2010) 1364 8138
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Contents lists available at ScienceDirect

Resuscitation
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ELSEVI R journal homepage: www.elsevier.com/locate/resuscitation - =

Short communication

Efficacy and safety of the EZ-IO™ 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®-*
2 Service d'Anesthésie Réanimation and SAMU 94, CHU H Mondor (AP-HP), 94000 Créteil, France

® Department of Health Sciences Research, Mayo Clinic, Rochester, USA
© INSERM U970 - Centre de recherche cardiovasculaire de Paris, France

Cardiac arrest Spontaneous cardiac activity
children adult
h
2 peripheral venous 4 peripheral venous
access attempts access attempts

Failure Failure
¥ ¥ l

EZIO EZIO EZIO

Fig. 1. Management algorithm for difficult vascular access.



Kontraindikace

O = 1. alternativa k nezdarenému PIV vstupu,
ookud je mozny PIV vstup, pak ne IO

nfekce v misté vpichu

Pfedchozi ortopedické vykony v misté vpichu
Zlomeniny nebo velké rany nad mistem vpichu
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 IO vpichu ve
stejné lokalizaci

Vice vpicht v jedné lokalité X Ize vyuzit vice mist!!



Komplikace IO

Komplikace |O: osteomyelitis,
fraktura, infekce, extravazace,
kompartment syndrom , tukova
embolie a poranéni rastove

p I Ote n ky (n € pO plsovany) Manufacture’s database, VidaCare
Studie: Corporation

o Dospé“' - (2004_2009) < 0,004% Davidoff J, Fowler R, Gordon D, et al.

Clinical evaluation of a novel

o Détl = OSteomye_litiS <0, 6% (4200 intraosseous device for adults. JEMS
pacientu, komplikace = bakteriemie 2005 suppl: 20-23
v dObe VplChU, prodlouzena dOba Rossetti, VA, Thompson, BM, Miller,

|nserce) J et all. Intraosseus infusion: an
alternative route of pediatric access.

* Na hIStOpat Zmeny ve dreni pO 10 Ann Emerg Med 1985; 14:885-8
Inf. nema vliv ani rychlost ani
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Brickman KR, Rega P, Schoolfield L
OsmOIa“ta_ (U prasat) Harkins K, Weisbrode SE, Reynolds
 Pozor na inf. > 2 hod (chemoter., | c: investigation of bone

developmental and histopathologic
changes from intraosseous infusion.
Ann Emerg Med October
1996;28:430-435

cytotox., hyperosmol. leky)




Dostupna zafrizeni pro 10

» Z hlediska zpusobu inserce kanyly dc
kosti:

» Manualni
> Automatickeé
> Semiautor




Manualni zarizeni

Typy:
Jamshidi and llinois Sternal™ (Cardinal Health Care)
Dieckmann™ (Cook Critical Care)

|0 jehly VidaCare (bez vrtacky - armada)

Nutny nacvik a zkusSenosti
Obtizné uziti, nutna sila k zavedeni
Casto opominany pfi uziti pro psychologi
Bezpecné, dostupné radu let, Ize Fidi
vykonu

VeétSinou vyuzivany v pediatrii



Automaticke: BIG™ = Bone Injection Gun
WeisMed LtD.

Pediatric B.1.G.:18G

Jednoducha aplikac

« Je nutné peclivé
koncetiny

 Hiloub
miste




Vrtacka EZ — IO™ - VidaCare

EZ (Easy) IO (IntraOseal) access

e Snadné pouziti a kontrola
hloubky zavedeni

* Prutok od 16G — zale

na misté vpichu
* Pfiprava mis
zavedeni

DRIVE SHAFT

TRIGGER

BODY |-

Efficacy and safety of the EZ-IO™ intraosseous device: Out-of-hospital

SEALED CAP 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
- prutoku v jehle

Arterial Venous
e Anatomii pacienta Pressure Pressure
B , ) 120/80 mm Hg 0 to 10 mm Hg
 Volbé mista inserce \ y

o Uziti pretlakového vaku

300mmHg pretlak = 5l/hod (humerus)
= 1l/hod (tibie)

Intraosseous Pressure
35/25 mm Hg

* Obecné prutok
odpovida prutoku I.v.
kanylou o praméru 20 -

21G (humerus, sternum 16
pfi uziti pretlakového val

cca 1/3 arter. TK

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




Proximalni tibie
Misto vpichu:

 Vyhmatat tuberositas tibie

e Misto vpichu cca 1 prst pod
tuberositas a 1 - 2 cm medialné
K vnitfnimu kondylu

* Neni-li hmatna tuberositas (male
déti), misto vpichu je 2 prsty pod
patelou a pak 1 prst medialné

* U nejmensich déti vhodné pokrcit
nohu v koleni a vyto€it nohu lateralné







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-PE Steven Vandeventer, EMT-P. John Garretl MD

Received 15 Apiil 2011, received in revised form- 2 June 2011, 23 June 2011 -and & July 20711 accepted 14 July 2011, published online 19
August 2011

Celkem: 182 pacie
u 113 pacientt
64 (35%) -
51 (28%
67 (¢

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 infraosseous access.




Na nékterych pracovistich misto
prvni volby

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

Misto vpichu:

1. Dlan na pupek

2. Vyhmatat tuberkulum majus —
anterolateralné pri tponu hlavy
bicepsu = misto vpichu

3. (vyhmatat chir. krcek humeru,
misto vpichu 1 prst nad)

4. Rychlost dosazeni srdce = 1s!!

5. Udospeélych ad étinad 5 let v eku




Vyhody pristupu do proximalniho

humeru
* Nejlepsi pratok
o NizSi tlak
* MenSi bolest ve srovnani s ostatnimi pristupy

* Vyhodnéjsi k anestezii
o MEekCi kost

Provedeni:

e Nutnost uziti 45mm jehly u do
tkani, do kosti 2 cm hluboka

« Zabranit pohybu konce
e Pedlivé stabilizove
e Stabilizovat k



Distalni tibie

Vvhledani mista vpichu:

1. Ploska 2 prsty nad
vnitfnim kotnikem
(malleolus med.)

2. Vyhmatat kost

3. Vrtat kolmo na kost -
90°
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Misto vpichu:

Manubrium sterni

Angle of Louis

i'l'l.."lanubrium ;
(= -y True ribs
Sternum‘ Body —RaE == : W% | (vertebrosternal
| process
Costal cartilage

Vertebrochondral I |
ribs |




IO jehla mechanicka, sternalni — Nasttelovaci: FAST 1™- Pyng Medical
VidaCare First Access for Shock and Trauma




Provedeni IO (obecneé) I.

Pred aplikaci je nutné zaskoleni na typ nastroje!!




Provedeni 10 (obecne) IlI.

. Peclivé vyhledani mista vpichu (dle veku,
situace, dostupného zarizeni), stabilizace
koncetiny, dezinfekce, asepse

. Po inserci aplikace anestetika - 2ml velmi
pomalu (pacienti pfi vedomi)

. Po inserci aplikace bolusu: 10ml beh
rychle behem 4 s — dramaticky zvy
NO FLUSH = NO FLOW

. Aplikace tekutin pretlakem




Aplikace 10 pri vedomi - VAS

Inserce:
e 2.8 —tibhie
e 3,0 — humerus

Vynéti:
e 3.3 —tibie
e 12-r







Postup pri provedeni 1O vstupu

vrtackou EZ-IO
(workshop)

EZ-I0® Power Dniver



Vyhledani mista vpichu a stabilizace
koncetiny

Pecliva dezinfekce mista (jako k PIV)

Otevrit kontejner na jehlu, nebo steril
box a jehlu nasadit na vrtacku (mac

Sejmout kryt jehly

Propichnout jehlou
vyhledaném miste
na kuzi — bole



Postup s EZ — IO |I.

. Po ztraté odporu (pfi dosazeni spongiozy) ihned zastavit

vrtaCku, necuknout zpatky!!

. Fixovat jehlu prsty, sejmout 4~
vrtaCku, odsroubovat vrchni |
cast jehly a vyjmout

. Nasadit naplnénou originalni spojovaci
hadiCku, strikackou aplikovat rychle 10 ml FR.
Pacienti pfi védomi: pomalu 2-3 ml

1% Mezokainu, pak rychle bolus 10ml FR.

. Pripojit infuzni set, pacientovi nasadit
vyplnény identifikacni Stitek s hodinou
a dnem aplikace (soucast setu) neba
zaznamenat ¢as do dokumentace



. Odpojit infuzni set a
spojovaci hadi¢ku

. NaSroubovat injekéni
stfikacku se zavitem

. Po sméru hodinovych rucicek
za Sroubovani a tahu vyjmout
1O jehlu

. Pfi vytahovani s jehlou
neviklat!

. Vyjmout do 24 =
po inserci!!!!




Kratka 1,5 cm,
; % —@ pfevazné déti,
orient. do 39kg

EZ-10 PD 15 mm Needle Set

Stredni — 2,5 cm,
| prevazné dospéli

EZ-I0 AD 15 mm Needle Set

Py

EZ-IO LD 45 mm Needle Set Dlouha — 4,5 cm,
; - obézni pacienti,




— ey

% man mark |

[ 45 mti
| Meedle Set |

2% mm
I "'-n'd-'lr‘n-:

f_..-r""

Yes m Yes %

I Mvole that the & smm oaark 19 07T |
vimhle above the skio

No m

Po dosazeni kosti musi zustat vidét nad kuzi ¢erna znacka
= zbyva 5mm jehly => bezpecné dosazeni spongiozy




Chotébor




Celkem pacient u: 133
Celkem zavedeni: 141

°1

L

o 2006
x Systematicky
na BIG

?007 2008

[1Celkem pc
W prox. T
[]







B KPCR = 67 (50,4%)

0O zavazna neurologicka dg. = 12
(9%)

B nitrolebni poranéni =5 (3,8%)

O dekomp. DM =11 (8,3%)

O polytrauma = 8 (6%)

B krvaceni =7 (5,3%)

B popaleniny =

O anafyl









e Selhani: 10x (n = 141) => 92,9% Uspésnc
* Priciny:
* Nejde vyjmout zavadeci je

* Nespravna lokalizace
nevede

e Obezita — kratka |
e Zruseno pro



- \-1d

* 10 je vhodny ke kratkodobému zajisténi vstupu

do zilniho fecCisté v_ emergentni situaci, kdy neni
mozné rychle zajistit PIV vstup
* |O je doporucen jako prvni alternativa pri

nezdarenem PIV u déti | dospélych
(ERC guidelines 2010)

* NejrychlejSi pristup (ve srovnani s PIV i CV)

Nejsnadn €jSi pristup (ve srovnani s CV)

Bezpeény pfistup

Z hlediska podani infuzi a lIéku je srovnatelny s PIV
Bolestivost srovnatelna s IV kanylaci




Zaver ll.

* Pro uspesné rozsireni metody je nutny:
* Plosny (Iékari, NLZP) a pravidelny
nacvik metody

e Dostupné snadno ovlad
bezpecneé pro pacien
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