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e Déti zastava obéhu nebo dekompenzovany sok, kdy je vysoka
pravdépodobnost, Ze PIV nepujde zajistit i. os = 1. volba (manual
EPALS, CPR GL 2025)

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

e Ve dfeni husta sit cév

e Krevni proud rychly

e Dren nezkolabuje

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

Compact

ﬂ; —— Miller, LJ, Kuhn JG, Von Hoff, DD. Does 10
D\, Periosteum equal IV? Prehosp Emerg Care 2005; 9:102

Haversian or
central canal

Trabeculae

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

1942 - Papper — doba vstfebani Iékd do
centralniho recisté je u IV podani a IO
identicka

Volkmann
canal
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Application Times, Placement Accuracy, and User Ratings
of Commercially Available Manual and Battery-Powered
Intraosseous Catheters in a High Bone Density Cadaveric Swine
Model

Victoria C. Kay, MD'"*,1; Joseph A. Gehrz, MD*,1; Derek W. Grady, MDt,1; Alec D. Emerling, MD*, f;
Andrew McGowan, MD* 1,§; Erin R. Reilly, MPH* f; Vikhyat S. Bebarta, MD||,¥;
Joshua Nassiri, MDt,1,§; Jorge Vinals, PhD**; Andrew Schrader, DVMt1; Gregory J. Zarow, PhDt,11;
Jonathan D. Auten, DO1,§
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ORIGINAL RESEARCH Open Access

Efficacy of the EZ-I0" needle driver for out-of-
hospital intraosseous access - a preliminary,
observational, multicenter study

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

Table 1 Indications for EZ-10® use in 74 patients

Diagnosis n and (%)
Cardiac arrest 41 (56%0)
Multiple trauma 15 (2090)
Myocardial ischemia 5 (79%)
Pulmonary edema 4 (59)
Drug poisoning 4 (5%)
Stroke/Intracerebral hermorrhage 3 (4%)
Gastrointestinal hemorrhage 2 (3%)

Table 2 Previous personal experience with 10 needle
placement

Previously placed intraosseous needles (n = 63 EP/PM)*
None 1-5 6-10 =10
25 (40%) 32 (50%) 3 (59%) 3 (5%9)

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

4 B\
37.231 calls
N\ J
, )
Patients requiring vascular access:
f 18.615 (estimated 50% of @
/
Difficult vascular access:
@ patients (0.40@
e .
v v
Primary use of EZ-10: EZ-10 used after

10 patients (14%)

N N

falied venous access:

64 patients (86%)

)

Successful: Failed:

n=75 (97%) n=2 (3%)

( e S s
77 attempts of 10 needle insertions

7
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Preferovand mista
> 22 let véku




Proximalni humerus — vyhledani mista vpichu

.
THE TELEFLEX
ACADEMY

i
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Preferovand mista
<21 let véku
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Myty? Fakta? Otazky?

* CVK je zavedeny stejné
rychle?

* Pratok je pomaly?
* Laboratorni odbeér?
* Riziko vaznych komplikaci?

e Je proi. os. jesté misto v
dobé ultrazvukove?
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Participants

Mean value

Standard
deviation

Median
Minimum
Maximum

p value
(ANOVA)

post hoc
analysis (if
applicable)
EZ-I0 tibia vs.
EZ-10 humerus
EZ-10 humerus
vs. FASTR

EZ-IO tibia vs.
EZ-10 humerus

Grading

[1 = excellent to 6 = failure]

Rychlost zavedeni

Participant Observer
EZ-10 EZ-10 FASTR EZ-10 EZ-10
tibia humerus Tibia humerus
1.3 2.0 1.6 1.0 1.4
0.5 0.8 0.8 0.2 0.6
1 2 1 1 1
1 1 1 1 1
2 5! ! 2 3
0.008 0.012
0.006 0.025
0.390 0.039
0.349 1.0

doi:10.1371/journal.pone.0143726.t001

Liedel et al.

Insertion Attempt
time
[sec] [number]
FASTR EZz-0 EZ-10 FASTR EZ-IO EZ-10 FASTR
tibia humerus tibia humerus
1.1 32.6 1.1
0.2 7.2 42.3 20.6 0.3 0.4 0.2
1 15 19 30 1 1 1
1 8 5 14 1 1 1
2 33 210 110 2 2 2
0.165 0.209

Presaduns time [min)
&

: 1
10
2 =— # pe oo
o
o =3 ove
Figure 3

Procedure time of intraosseous (10) cannulation was
significantly shorter than central venous catheteriza-
tion (CVC) for vascular access to enable drug and
fluid administration in adult emergency patients
under resuscitation.
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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) (mli/min) (mUmin) pressure Bionector
Table 2 Comparison of flow rates with/without pressure bag \\” AE T e = =y R
¥ mm cannula : ? : . —41.
Flow rate Tibia (mL/min) Humerus (mlL/min) \ 14G 14 cm Abbocath 197 366 131.3 85.8% —33.4%
N 16G 50 la 154.7 334.4 109.6 116.2% —29.2%
No pressure bag 73,0 (35.4) 844 (37.5) ; e B e s
With pressure bag 165.3 (112.5) 153.2 (65.0) ) Leadercath ; . ; '
Difference —92.3 —63.8 (186G 45mm cannula  98.1  153.1 80.3 56% —18.1%
95% CI —132.2t0 -523  —-99.0 to —38.7 TBG distal port tiple 694 1161 67.4 67.3% —2.88%
lumen central line
Published in The American journal of emergency medicine 2009 20G 33 mm cannula  64.4 105.1 98.5 63.2% —5.17%
An observational, prospective study comparing tibial and 22G 25 i cannula 357 7.4 3.1 100% —2.80%
humeral intraosseous access using the EZ-10. M. Ong, Y. Chan, J. ::(: piroxlmal p°{"| 28.1 7.3 2.1 167% —3.37%
Oh, A. Ngo Iinze umen centra
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
pr Intraosseous Pressure Infusion Comparison Using a Rapid
BLEFT TIBIA B RIGHT TIOA B RIGHT HUMERUS Infusion Device and a Pressure Bag In a Swine Model
5000 @] Lairet JR, Bebarta V, Lairet K, Kacprowicz R, Johnson R, Pitotti R, Bolleter S,
4 Cowart J, Bush A/Wilford Hall Medical Center, San Antonio, TX; US Amy Institute of
i T T B Surgical Research, F. Sam Houston, TX; Wnght Patterson AFE, WPAFE, OH; San
s 1’ Antonio AirLife, San Antonio, TX; 59th Clinical Research Division, San Antonio, TX
%3000 2T6- .- ! . Site !R.ite of infusion {ﬂ:ll- min_}_. |3\Iea.n pressure (mmbze)
- : Proximal Humerus PB T [v4@s0-42)
00 ‘ - — Proximal Homens RID |79 |239(180-278)
. Proximal Tibna PB 81 |a1.‘.-'1 (458 - 491)
Proximal Tibia RID 47 [270 (260 - 288)
0 Femoral Vein Introducer FB [170 [147 (133 - 155)
100 150 200 250 300 PE = prassors bag system; RID = rapid infusion davics; Rate = ml ‘min; Prassure = mmHp
Infusion Pressure (mmHg)

Annals of Emergency Medicine, 2010
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Prutok kanylou

* Hagen-Poiseuilleotv zakon: Q=mnr4 . AP/8ul
e Q= prutok
* r=polomeér kanyly

AP = tlakovy gradient mezi zacatkem a koncem

M = viskozita podavaného roztoku

| = délka kanyly

—> prutok zavisi pfimo umeérné na ¢tvrté mocniné poloméru

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

PN
* Analysis of intraosseous blood samples using an EPOC . ”
point of care analyzer during resuscitation, Tallman 2017 sz 3
e Zaver: vysledky srovnatelné pro pH, bikarbonat, sodik, BE, \‘?'935*33

laktat

 Intraosseous blood samples for point-of-care analysis:

agreement between intraosseous and arterial analyses,
Jousi et al., 2017

* Vysledky: |0 vs art. krev - srovnatelné pH, glukoza, laktat. K+
lehce vyssi u 10, 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?

* VV\ychozi podminky — kriticky pacient, PIV nelze, stresova situace
» Cetnost zavedeni spide nizkd, éetnost zavedeni na 1 osobu spige raritni
* Usp&%nost metody 71 — 100% W

o
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Wesl J Emerg Med. 2013 September; 14(5): 440443 PMCID: PMC37E9303
doi: 10.581 1iwestiem. 2013.1.12000

Complication with Intraosseous Access: Scandinavian Users’ Experience

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

pomplicaf:ion with Intraosseous Access Hallas et al

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

IC-eguipment used Al Yo EZ-I0 B.l.G Cook Others  p-value®
Cases reported ;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 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
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‘i!' Zlinskeho kroje, p.o. 1-12 months 101 (58.4)
- 1-6 years 106 (54.9)°
6-12 years 15 (50.0)

. . >12 years 12 (57.1)
Factors influencing the success Al

. . = Removal of intraosseous needle (n =307)" n (%)

and complications of intraosseous b
access in pediatric patients—a = ey
prospective nationwide e 2eD

surveillance study in Germany

Daniel Pfeiffer’, Martin Olivieri*, Sebastian Brenner?,
Delphina Gomes', Victoria Lieftiichter' and
Florian Hoffmann'*

Dr.

Munich, Germany, ?Division of Pediatric Intensive Care, Department of Pediatrics, University Hospital Carl

Gus

Tibia
Proximal tibia
Distal tibia
Distal femur
Proximal humerus
v. Hauner Children's Hospital, Pediatric Intensive Care Unit, Ludwig-Maximilians-University Munich, Spina iliaca ant. sup.
System used (n=494)

tav Carus, Dresden, Germany

EZIO semiautomatic drill

2023 EZIO drill manual use

Cook needle

Bone injection gun (BIG)

Results: A total of 417 patients underwent 549 intraosseous access attempts. The
overall rates of success and success at the fnrst attempt were 98.3% and 81.9%,
respectively. Approximately 63.6% of patients were successfully punctured
within 3 min from the time of indication. Approximately 47.7% of 10 access

attempts required patient resuscitation. Dislocation [OR 17.74 (5.32, 59.15)] and

other complications [OR 9.29 (2.65, 32.55)] occurred more frequently in the
prehospital environment. A total of 22.7% of patients experienced minor
complications, while 2.5% of patients experienced potentially severe
complications.

Anatomical location of intraosseous access attempt (n = 530)

Individual attempts n (%)
519 (97.9)°
509 (96.0)°

9 (1.7)
4 (08)°
6 (1.1)°
1(0.2)°

Individual attempts n (%)

460 (93.1)
5(1.0)
26 (53)

3 (0.6)

Female n (%)
72 (41.6) 173 (41.5)
85 (44.0) 193 (46.3)
15 (50.0) 30 (7.2)
9 (42.9) 21 (5.0)
181 (43.4) 417 (100.0)
n (%)
209 (68.0)
86 (28.0)
12 (39)

Right side n (%) @ Left side n (%)
265 (51.1) 239 (46.1)
260 (51.1) 234 (46.0)

4 (444) 5 (55.6)
2 (50.0) 1 (25.0)
2(333) 3 (50.0)

Of which successful
(n =445, 90.1%)
377 (82.0)

3 (60.0)

18 (69.2)

3 (100.0)
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Case Reports > Cureus. 2023 Dec 9;15(12):e50248. doi: 10.7759/cureus.50248.
eCollection 2023 Dec.

Compartment Syndrome Resulting From Improper
Intraosseous Cannulation: A Case Report

Kishan K Desai 7 2, Adam JMann 1 2, Faris Azar ! 2, Lawrence Lottenberg ' 2,

Robert Borrego 1 2

Nespravné umisténa kanyla pr. Prox. Tibie, st, po
dopravni nehodé, rozvinuti kompartment sy s
nutnosti fasciotomii ve vSech 4 prostorech

Zaveér: io je zivot zachranujici intervence, pouzivat,
ale skolit
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Lze snizit % komplikaci?

* Dostupné pomucky — EZ-10

e Dostatecné vzdeélani a trénink — anatomie,
protokoly, simulace = vyhledani mista, technika
zavedeni, spravna fixace

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

» Casta kontrola vstupu
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Je pro i.0s. vstup jeste 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/




1. VYHLEDAT MISTO VPICHU

" Dle situace
" Dle veku
REZ-1Ozvolit spravnou délku jehly
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2. PRIPRAVA MISTAVPICHU

" Dezinfekce
= Asepse







Aflg Zdravotnickd zdchrannd sluzba
#' Zlinského kraje, p.o.

4. VVRTAT (frézovat)...
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... DO ZTRATY ODPORU
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5. ROZSROUBOVAT




6. ASPIROVAT
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7. APLIKOVAT BOLUS!!! (b’ehe 555-10 ml
FR, déti 2 —5 ml)




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

Teleflex Arrow® EZ-10® App =

Vzdélavani

Positioning for Preximal Humerus Site

Use the Arrow® EZ-10" System across Identification

3 BILATERAL ADULT Using either method befow, adduct aod imernally
INSERTION SITES fotate the aem

Method 1
Place the arm tight against the body. Rotate the
hand 50 The palm is facing outward, thomb
poiting down

|
-y
e
iR H
iy es &

ARROW EZ-10

INTRACSHEQUS VASCULAR ACCESD GYSTEM

‘When every moment matters,
'8 thigie (6 vethink difficult vaseular Access,

N

ARROW EZ-1O

INTRAOSSEOUS VASCULAR ACCESS SYSTEM

When every moment matters,
it’s time to rethink difficult vascular access.

References / Disclaimers A

®@ O 4 ® =

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 %




