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e Déti zastava obeéhu nebo dekompenzovany sok (adrenalin, tekutiny)
i. os = 1. volba (manual EPALS, CPR GL 2021)

* EPALS, ALS, ATLS, PHTLS, TCCC.....
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ProcC to funguje?

e Ve dreni husta sit cév

e Krevni proud rychly

e Dren nezkolabuje

e Léky a tekutiny rychle dosahnou centralniho
cévniho reciste |0 = PIV = efektivni varianta PIV

Miller, LJ, Kuhn JG, Von Hoff, DD. Does IO
e equal IV? Prehosp Emerg Care 2005; 9:102

Haversian or
central canal

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

1942 - Papper — doba vstrebani |ékl do
centralniho recisté je u IV podania IO
identicka
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Schalk et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine 2011, 19:65 SCANDINAVIAN JOURNAL 0

http//www.sjtrem.com/content/19/1/65 trauma. resuscitation

& emergency medicine p %
37.231 calls
\ /
Efficacy of the EZ-I0™ needle driver for out-of- 4 3
. . . . Patients requiring vascular access:
hospital intraosseous access - a preliminary,
observational, multicenter study | 22415 (estimated 50% of all misslons]>

Richard Schalk', Uwe Schweigkofler’, Gésta Lotz', Kai Zacharowski', Leo Latasch® and Christian Byhahn'™

4 A
Table 1 Indications for EZ-I0® use in 74 patients Difficult vascular access:
Diagnosis n and (%) Q patients (040®
Cardiac arrest 41 (5606)
_ —— \_ ,/
Multiple trauma 15 (2090)
Myocardial ischemia 5 (7%) e vl gt
Pulmonary edema 4 (5%) Primary use of EZ-10: EZ-10 used after
Drug poisoning 4 (5%) i falied venous access:
ki . 10 patients (14%)
Stroke/Intracerebral hermorrhage 3 (4%)
z o
Gastrointestinal hemorrhage 2 (3%) 64 patlents (866)
Table 2 Previous personal experience with 10 needle \ / \ /
placement - =_5 < = ~
Previously placed intraosseous needles (n = 63 EP/PM) 77 attempts of 10 needle insertions
None 1-5 6-10 =10 \. 2
25 (40%) 32 (5096) 3 (5%) 3 (5%) N

Data are number and (%)
EM: emergency physician PM: paramedic

Successful: Failed:

n=75 (97%) n=2 (3%)
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Proximalni humerus — vyhledani mista vpichu

THE TELEFLEX

ACADEMY S

Key Concepts: Arrow EZ-10 System
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Myty? Fakta? Otazky?

* CVK je zavedeny stejné
rychle?

* Prutok je pomaly?
e Laboratorni odbér?

* MuzZe sestra zajistit
humerus?

* Riziko vaznych komplikaci?
* MR?

e Je proi. os. jesté misto v
dobé ultrazvukove?
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Participants Grading Insertion Attempt
time
[1 = excellent to 6 = failure] [sec] [number]
Participant Observer
EZ-10 EZ-10 FASTR EZ-IO EZ-10 FASTR EZ-I0 EZ-10 FASTR EZ-I0 EZ-10 FASTR
tibia humerus Tibia humerus tibia humerus tibia humerus
Mean value 1.3 2.0 1.6 1.0 1.4 1.1 32.6 1.1
Standard 0.5 0.8 0.8 0.2 0.6 0.2 7.2 42.3 20.6 0.3 04 0.2
deviation
Median 1 2 1 1 1 1 15 19 30 1 1 1
Minimum 1 1 1 1 1 1 8 5 14 1 1 1
Maximum 2 3 3 2 3 2 33 210 110 2 2 2
p value 0.008 0.072 0.165 0.209
(ANOVA) /
post hoc Ry h | t d .
anaf_VSiS (lf C O S Z a Ve e n I vl ”
applicable) _* T
EZ-IO tibia vs. 0.006 0.025 £ o
EZ-10 humerus ; . T
EZ-10 humerus 0.390 0.039 £
vs. FASTR 3 == K peate
EZ-IO tibia vs. 0.349 1.0
EZ-10 humerus
Figure 3
doi:10.137 fournal pone.0143726.00" Citcandy shoeertha comra venous aererin
tion (CVC) for vascular access to enable drug and
fluid administration in adult emergency patients
under resuscitation.

Liedel et al.
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Rate of Rate of Rate of Percentage Percentage

F | O W ra te flow with flow with flow with increase decrease
,, Intravenous gravity  pressure Bionector with with

] ) ) € i catheter {mUmin) {(ml/min) (ml'min) pressure  Bionector
Table 2 Comparison of flow rates with/without pressure bag \ >
N 14G 50 mm cannula 236.1 384.2 138.3 62.T% —41.4%
Flow rate Tibia (mL/min) Humerus (mlL/min) 14G 14 cm Abbocath 197 366 131.3 85.8% —33.4%
‘ 1
“ 166G 50 la 154.7 334.4 109.6 116.2% —29.2%
No pressure bag_____73.0 (35.4) 844 (37.5) ), Lo _
p 146G 15cm 1173 2111 1. B0% —13.8%
With pressure bag 165.3 (112.5) 153.2 (65.0) lisdercath
Difference —92.3 —68.8 F18G 45 mm cannula  98.1 15;.:] 80.3 56% —18.1%
95% CI —132.2 to —52.3 —99.0 to —38.7 T dstal port nple . BO.A e 87.4 B7.3% _7.88%
lumen central line
Published in The American journal of emergency medicine 2009 20G 33 mm cannula  64.4 i = UgEN ~BEE
An observational, prospective study comparing tibial and 226G 25 I cannula 357 7.4 .7 100% —2.80%
humeral intraosseous access using the EZ-10. M. Ong, Y. Chan, J. 18G proximal port 28.1 3 28.1 167% —3.37%
triple lumen central
Oh, A. Ngo line
4 7 A Two-Phase Study of Fluid Administration
Measurement During Intraosseous Infusion
Miller L, Philbeck T,Montez D, Puga T/Vidacare Corporation, San Antonio, TX
Intraosseous Pressure Infusion Comparison Using a Rapid
— Infusion Device and a Pressure Bag In a Swine Model
W LEFT TIBIA W RIGHT TIBIA B RIGHT HUMERUS - ] _ n “5“"_' h g e
— . Lairet JR, Bebarta V, Lairet K, Kacprowicz R, Johnson R, Pitotti R, Bolleter 5,
Cowart J, Bush A/Wilford Hall Medical Center, San Antonio, TX; US Ammy Institute of
i i, T . Surgical Research, F. Sam Houston, TX; Wnght Patterson AFE, WPAFE, OH; San
_ l Antonio AirLife, San Antonio, TX; 59th Clinical Research Division, San Antonio, TX
= — —— — —
%3000 1 ETﬁ Site !R.;te of infuston (mL min) |Mta.n pressure (mmHe)
£ g Proximal Humerus PB T [ma@se-a
R i Proximal Homenss RID |79  |239(180-278)
1000 B33 64 azglnqa i Proximal Tibia PB gl |-1-.'r]. [453 - 4&1)
az7 555- t Proximal Tibia RID 47 [270 (260 - 288)
0 , , , Famoral Vein Introducer PB (170 [147 (133 - 155)
100 150 200 230 200 PE = prawsurs bag system; RID = rapid infusion davics; Rate = ml 'min; Prassure = mmHp
Infusion Pressure (mmHg)

Annals of Emergency Medicine, 2010



https://www.semanticscholar.org/paper/An-observational%2C-prospective-study-comparing-and-Ong-Chan/761f152be8424354ff3ba2b1e1e8aa0fcffd5069
https://www.semanticscholar.org/paper/An-observational%2C-prospective-study-comparing-and-Ong-Chan/761f152be8424354ff3ba2b1e1e8aa0fcffd5069
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Prutok kanylou

* Hagen-Poiseuilleolv zakon: Q=mtr4 . AP/8ul
e Q = prutok
* r = polomeér kanyly
e AP =tlakovy gradient mezi zacatkem a koncem
* M = viskozita podavaného roztoku
e | = délka kanyly

—> pritok zavisi pfimo umeérné na ctvrté mocniné poloméru

= prutok kratkou kanylou zavedenou do EZ (I=4,5cm) bude min. 3x nez pritok
katétrem téhoz kalibru zavedeném do CZ (=15 — 20cm)
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Prutok kanylou
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POC laboratorni diagnostika

* Analysis of intraosseous blood samples using an EPOC

point of care analyzer during resuscitation, Tallman 2017

)
e Zaver: vysledky srovnatelné pro pH, bikarbonat, sodik, BE,
laktat
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* Intraosseous blood samples for point-of-care analysis:
agreement between intraosseous and arterial analyses,
Jousi et al., 2017

e Vlysledky: 10 vs art. krev - srovnatelné pH, glukoza, laktat. K+
lehce vyssi u 1O, BE a bikarbonat lehce vyssi, Na a Ca lehce

nizsi u 10, hodnoty krevnich plynu jsou mezi v 10 a art.
odbérem. Hb, HCT variabilni
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Mame se bat komplikaci?

* \Vlychozi podminky — kriticky pacient, PIV nelze, stresova situace
* Cetnost zavedeni spide nizkd, ¢etnost zavedeni na 1 osobu spise raritni
 Uspéinost metody 71 — 100% p

®
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WestJ Emerg Med. 2013 September; 14(53): 440-443. PMCID: PMC3ITE9903
doi: 10.581 1/westiem. 2013.1.12000

Complication with Intraosseous Access: Scandinavian Users’ Experience

Peter Hallas, MD,” Mikkel Brabrand, MD T and Lars Folkestad, MD#

pomplicaf:ic-n with Intraosseous Access Hallas et al

Table. Complication rate with intransseous access (10) reported by Scandinavian users - listed by device.
10-equipment used All— Yo EZ 10 B.I.G Cook  Others p-value*
802 100.0 861 255 418 268

Cases reported

Start complications

Equipment difficult to assemble 4 21 5 6 <0.0001
Difficult to identify correct anatomical site a7 3.2 23 17 3] i 0.0013
Bended or broken needle 72 4.0 11 17 20 24 < (0.0001
Patient discomfort / pain 128 71 73 13 20 22 0.0663
Difficult to penetrate the periosteum 186 10.3 18 o6 51 61 < 0.0001
Difficult to aspirate bone marrow 221 123 92 51 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 159 88 77 32 34 16 0.0610
Displacement after insertion 153 8.5 47 50 38 18 < 0.0001
Extravasation 66 37 25 12 17 12 0.4089
Late complications
Compartment syndrome 10 06 6 1 1 2 0.796
Osteomyelitis 7 04 4 1 1 1 1.000

Skin infection 5] . 4 1 1 0 0.829




Figure 3. PA-P5RS Intracssecus Line Clinical Conditions and System Matters, January 1, 2006, through December 31, 2015

(N = 90)*

CLINICAL CONDITIONS

Compartment
syndrome

Magnetic resonance
image (MRI)
incompatibility

Intracsseous (10)
line came out of site

Removal issues
(e.g., cap separated
from needle)

Pain at site |2 -
leaking at |O site Ij_-

MNeedle issues
(e.g., bent or
broken needle, too
short, left in b{:me]

Redness,
swelling at site
Extremity issues -
Extravasation -

B Newbomn to 23 months old
2 years old to 19 years old
B 20 years old and older

NUMBER DF EVENTS

SYSTEM MATTERS

Lea Anne Gardner, FRD, RN
Senior Patient Safery Analyst
Pennsylvania Patient Safety Authority

Suggested insertion
not carried out

Complications and Circumstances Pertaining to

Intraosseous Lines
No order for |O

O criteria not followed

No complications
indicated

Eqmpmeni relaied

problems ( g[;
unavailable need

cap separated from
needle)

30 0 5 10 15
NUMBER OF EVENTS

H&16579

“47.1% (37 of P0) of the event reports had two or more circumstances identified in the event narrafive.
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| ?c%%g Case Report e59

Serious Complications of Intraosseous Access
during Infant Resuscitation

Y
|

Jiri Molacek!  Karel Houdek! Vaclav Opatrny!  Jiri Fremuth? Lumir Sasek? Inka Treskova3
Vladislav Treska’

T Department of Vascular Surgery, University Hospital in Pilsen, Pilsen, Address for correspondence Jiri Molacek, MD, PhD, Department of
Czech Republic Vascular Surgery, University Hospital in Pilsen, alej Svobody, Pilsen
2Department of Pediatric Intensive Care Unit, University Hospital in 30460, Czech Republic (e-mail: molacek@fnplzen.cz).
Pilsen, Pilsen, Czech Republic
3Department of Plastic Surgery, University Hospital in Pilsen, Pilsen,
Czech Republic

Eur ] Pediatr Surg Rep 2018;6:e59-e62.

We report on a 2.5-month-old infant with ischemia of the left leg and compartment
following intraosseous needle application during resuscitation. Unfortunately, this
event led to major limb amputation. The cause, mechanism, and prevention of this
severe complication are discussed in this article.
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Lze snizit % komplikaci?

* Dostupné pomucky — EZ-IO

e Dostatecné vzdéelani a tréenink — anatomie,
protokoly, simulace = vyhledani mista, technika
zavedeni, spravna fixace

 Dostatecné zkusenosti s metodou — nebat se a
pouzivat, je-li indikace

e Casta kontrola vstupu
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Je pro i.0s. vstup jesteé misto v dobe UZ?

* ANO
v'Cas
v'Zkuseny operator
v PFistroj

https://www.pocus101.co
m/ultrasound-guided-
peripheral-iv-insertion-
placement-and-access-
made-easy/
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1. VYHLEDAT MISTO VPICHU

= Dle situace
" Dle veku
REZ- 10 2volit'spravnou délku jehly




2. PRIPRAVA MISTAVPICHU

" Dezinfekce
= Asepse
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4. VRTAT (frézovat)...
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*‘\ Zdravotnickd zéchrannd sluzba
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5. ROZSROUBOVAT
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6. ASPIROVAT




Zdravotni kddh nnd sluZba
£

Zlinského kroj

7. APLIKOVAT BOLUSIII (b hem5 s 5 10 ml
FR, déti 2 — 5 ml)




8. FIXOVAT (fixator dlaha), APLIKOVAT INFUZI
PRETLAKEM (300 mmHg)
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9. CASTA KONTROLA !!I11
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Teleflex

Teleflex Arrow® EZ-I0® App =
a Vzdélavani

Pasitionicsg for Proximal Hurmens Site
Usse the Asrow™ EZ-I0" System across. Identification

3 BILATERAL ADULT Using either methed beow, adduct and iernally

INSERTION SITES

ARROW EZ-10

INTRADSSEOUS VASCULAR ACCESS SYSTEM

When every moment matters,
it's time 1o rethink difficult vaseular access.

ARROW EZ-IO

INTRAOSSEOUS VASCULAR ACCESS SYSTEM

When every moment matters,
it’s time to rethink difficult vascular access.
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HOW WHEN PAIN HELPFUL ADD'L
TO USE TO USE PROTOCOL VIDEOS RESOURCES

MUDr. Jana Kubalova
Zdravotnicka zachranna sluzba Zlinského kraje, p.o.

Teleflex

jana.kubalova@zzszk.cz %
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