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"Sometimes I can't find a vein,
even when my life depends on it"
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Indikace K 1.

0s. zavedeni

Déti i dospéli, 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
 Déti: pokud se nezdari PIV do 1 min => 10 (GL 2010)
 Déti zastava obeéhu nebo dekomp. Sok (adrenalin, tekutiny): i. os = 1.

volbal!!!

* Podavani 1éka ET: nepredvidatelna plazmaticka koncentrace,
neznama optimalni davka rady 1ékt pro ET podam

* Od CV vstupu je odrazovano — nuti

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

Contents lists ava

Resuscitation

journal homepage: www.elsevier.com/locate/resuscitation

ilable at ScienceDirect

EUROPEAN
' RESUSCITATION
COUNCIL

@ CrossMark.

European Resuscitation Council Guidelines for Resuscitation 2015
Section 6. Paediatric life support
[an K. Maconochie?®*, Robert Bingham?, Christoph Eich¢, Jests Lopez-Herce¢,

Antonio Rodriguez-Nifiez¢, Thomas Rajka’, Patrick Van de Voorde2, David A. Zideman?®,
Dominique Biarent', on behalf of the Paediatric life support section Collaborators'



|O vs. CVK

Patient Safety in Surgery

Research

Is the intraosseous access route fast and efficacic
conventional central venous catheterization in ac
resuscitation in the emergency department? A p
observational pilot study

Bernd A Leidel*1.3, Chlodwig Kirchhoff?, Viktoria Bogn
Wolf Mutschler?, Karl-Georg Kanz? and Volker Braunste

Address: 'Department of Emergency Medicine, Charité - University Medicine Berlin, Campus Benjamin |
Rerlin, Cermany, 2Depariment of Trawma, University Medical Centre of Munich, Downtown, Mussbaum
*Helicopter Emergency Medical Service Christoph 31, ADAC Luftrettung air rescue services, Charité - Un
Benjamin Franklin, Hindenburpdamm 30, 12203 Berlin, Cermany
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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
fluid administration in adult emergency patients
under resuscltation.

Results: Ten consecutive adult patlents under resusclitation, each recelving 1O access and CVC,
were analyzed. [ access was performed with [0 fblal or humeral Insertdons, CYC In 10 Internal

Jugular or subclavian velns. The success rate on first attempt wag 900 for [ Insertlon versys Gl

for CVC. Mean procedura time was signiflcantly lower for 1O cannulatlon {2.3 min £ 0.8) compared

to CVC (99 min + 3.7) (p < 0.001). As for complicadons, fallure of 1O access was observed In ona

patlent, while two

complications, like
I

Conclusion: Preliminary data demonstrate that IO access Is a rellable bridging method to gain
vascular access for In-hospital adult emergency patients under trauma or medical resuscl@adon with

Impossible peripheral 1V access. Furthermore, 1O cannulation reguires significanthy less dme to

enable administration of drugs or Infuslon soludons compared o CVC. Because CYC was slower

and less efficaclous, 1O access may Improve the safety of adult patlents under resuscltation In the

emergency department.




WICHTIG

A The Journal of
|O vs. CVK e
[}

Dolister M et al, Intraosseous vascular access is safe, effective and
costs less than central venous catheters for patients in the hospital
setting, J Vasc Access 2013; 14(3): 216 — 224

»Results:

* 105 cases, Six centers

* 94% of placements were successtul on the Tirst attemp
* mean time to IO access was 103.6+96.2 seconds

* one serious complication — a lower extremity compartment
syndrome

* 10 access costs $100/patient.

Conclusions:

* 10 catheter placement than reported for CVCs, few complications
- P

* if 20% of the 3.5 million CVCs placed annually were Treéplaced with
10 catheters, cost savings could approach $650 million/year




Prutok kanylou

- Hagen-Poiseuilleouv zakon: Q=mnr4 . AP/8pl

= (Q = prutok

= r = polomér kanyly

= AP = tlakovy gradient mezi zacatkem a koncem

= M = viskozita podavaného roztoku

= | = délka kanyly
—priutok zavisi primo imérné na ¢tvrté mocnin€e polomeéru
— priitok kratkou kanylou zavedenou do PZ (1=4,5cm) bude

min. 3x1 neZ priitok katétrem téhoz kalibru zavedeném do CZ
(I=15 — 20cm)

= video ﬂ

MC-001297 Proximal Humerus Subclavian Vein Dissected and Flush (Cadaveri....mov



Hot topic on Colours of sepsis

KONGRESY KONTAKTY ENGLISH

AKUTNI:.EZ PRENOSY VYUKA PUBLIKACE

ON-LINE REPORTAZ Z 19. ROCNIKU COLOURS OF SEPSIS

10:45 - 11:45 Panelova diskuze - Tezka sepse

V paneloveé diskuzi jsme se vénovali problematickym kapitolam |é€by sepse. Dozvédéli jsme se, ze kapilarni
navrat, jedno z nejjednodussich klinickych vysetreni, ma stale své misto jako ukazatel stavu perflaze. Zive se

diskutovalo téz nad zajisténim vstupu. V podstaté se shodli s mezinarodnimi GL, které tvrdi, Ze v pripadé,

kdy nelze zajistit periferni Zilu do 2 minut, mame preferovat intraossealni pristup.




Komplikace N

Zavazné koleikace 10:
osteomyelitis, fraktura, infekee,
extravazace, kompartment
syndrom a poraneni rustové

Manufacture’s database, VidaCare
pIOtenky Corporation
. ’ Davidoff J, Fowler R, Gordon D, et al.
Stlldle: Clinical evaluation of a novel
° DOSpéli . (2004 2009) <0 004% intraosseous device for adults. JEMS

o s 2005; suppl: 20-23
» Déti — osteomyelitis < 0, 6% (4200

acientii, komplikace = bakterlemle V| Rossetti, VA, Thompson, BM, Miller,
obé V'%lChu prodlouzena doba ‘ J et all. Intraosseus infusion: an

alternative route of pediatric access.

Inserce Ann Emerg Med 1985; 14:885-8
* Na histopat. zmény ve dreni po IO inf.
nema vliv ani rychlost ani osmolalita Brickman KR, Rega P, Schoolfield L,
Harkins K, Weisbrode SE, Reynolds
(u prasat) oo
. : Investigation of bone
* Pozor na inf. > 2 hod (ChemOteI'. 5 developmental and histopathologic
cviotox. h erosmol. lék changes from intraosseous infusion.
Yt » 1YP y) Ann Emerg Med October

1996;28:430-435




West J Emerg Med. 2013 September; 14(5): 440443, PMCID: PMC37E9303
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¥

Fj{}l_‘ﬂ

Table. Complication rate with intraosseous access (10) reported by Scandinavian users - listed by device.
|0-equipment used /7 A\ % EZI0 BIG Cook Others p-value*

Cases reported 1,802 0.0 861 255 418 268

Start complications

Equipment difficult to assemble 36 20 4 21 5 6 < 0.0001
Difficult to identify correct anatomical site of 3.2 28 7 5 7 0.0013
Bended or broken needle 72 40 1 17 20 24 = 0.0001
Patient discomfort / pain 128 71 73 13 20 22 0.0663
Difficult to penetrate the periosteum 186 103 18 o6 21 61 <= 0.0001
Difficult to aspirate bone marrow 221 123 52 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 1329 8.8 v 32 34 16 0.0610
Displacement after insertion 133 8.9 47 a0 38 18 < 0.0001
Extravasation 66 3.7 25 12 7 12 0.4089
Late complications
Compartment syndrome 10 0.6 6 1 1 2 0.796
Osteomyelitis 4 1 1 1 1.000
Skin infection 1 1 0 0.3829




Manualni

* Vice typt, Dieckmann™ (Cook Critical Care)

Nutny nacvik a zkusenosti

Obtizné uziti, nutna sila k zavedeni

Casto opominany pii uziti pro psychologickou bariéru personalu
Bezpecéné, dostupné radu let, Ize ridit hloubku zavedeni béhem
vykonu

Vétsinou vyuzivany v pediatrii (imekéi kost)



Semi-automaticke

B.I.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
vystreleni jiZ nelze upravit



Semi-automatické Arrow EZ-I0O™ -
EZ (Easy) 10 (IntraOsseal) access

* Snadné pouziti a
kontrola hloubky
zavedeni

* Priprava mista a
zavedeni 6 — 10 s

* Vysoké procento
uspésnosti 97% a
minimalni riziko
komplikaci

Efficacy and safety of the EZ-I0O™ intraosseous device: Out-of-hospital
implementation of a management algorithm for difficult vascular access™**

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




Co si vybrat?

Olaussen A, Williams B., Intraosseous access in the prehospital setting: literature
review. Prehosp Disaster Med. 2012 Oct;27(5):468-72. doi: 10.1017/
S1049023X12001124. Epub 2012 Aug 9. (2100 => 20)

* ,,IO...a safe and simple method for gaining access to the patients' vascular
system

- ....semiautomatic devices offers better and faster intraosseous access
compared with the use of manual devices and also were associated with
fewer complications

* ....semiautomatic devices can reduce insertion times and the number of
insertion attempts when contrasted with the use of manual insertion
techniques®.

Weiser G et al, Current advances in intraosseous infusion - a systematic review,
Resuscitation, 2012 Jan;83(1):20-6. doi: 10.1016/j.resuscitation.2011.07.020. Epub
2011 Aug 24. (179 => 10)

+ ,CONCLUSIONS: studies suggested a superiority of the battery-powered
IO driver over manual needles, and other semi-auton RESUSCITATION

OFFICIAL JOURNAL OF THE :;f.';i?t“a sEen
EUROPEAN RESUSCITATION COUNCIL [858RYouncit




Spravné provedeni







4 Sites, 8 Targets Mista zavedeni

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

Unable to landmark other sites

Dependent upon:
® No previous IO in 48 hours

. o ® Absence of contraindications
O Distal Tibia

Unable to access other sites ® Ability to secure & monitor




FAST 1™- Pyng Medical
First Access for Shock and Trauma

Sternum?

Angle of Louis

.Manub{ium;'- - A

Sternum . Body — =
Kiphoid t}n

process
Costal cartilage %

Vertebrochondral | [y 44 2 = A
ribs ' l‘ il 2 ¥ J | False
i) | ribs
I/ h ) .

Floating ribs

Trueribs |
| {(vertebrosternal)

FAST Responder - Pyng Medical
https://www.youtube.com/watch?v=FG6a01sj30w



EZ-10 - pouziti v jakemkoliv véku a

konstituci pacienta, . o
podmlnka moznost Ilajlt misto vpichu |
e m‘ﬁg

Kratka 1,5 cm,

-—JBP! prevazné deti,
: orient. do 39kg

EZ-IO PD 15 mm Nzedle Set

: - v ; e
- - " || Stfedni — 2,5 cm,
1 | nad 3kg

EZ-I0 AD 25 mm Needle S: * AR (taabul®

—— . = [ VA I Fommw

LS S = = -z B ictanbul®

|

Dlouh4 e
EZ-IO LD 45 mm Neadle Set ouha — 4,5 cm, ju

obézni pacienti,
! ' humerus
ﬁ




Thin
tissue over

Moderate
tissue over

Thick
tissue over

Humerus
bone site

gt JL

Insert the

CarP

45 C45
amy amyy
It Iyl

e felt

~~

No

Select next size up
or different site

|

Yes
Insert needle

EZ-I®




2. PRIPRAVA'MIS:

" Dezinfekce
" Asepse
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. PROPICHNOUT KUZI



4. VRTAT (frézovat)...







- DO ZTRATY ODPORU













APRIKOVAT INFUZI




Prutok v zavislosti na pretlaku

Proximal Tibia .Prcximal Humerus

5000

2500
==
100 150 200 250 300

-
[=]

mil/hou




|
Author, date |
and country i

Outcomes

Open-label Pain on IO insertion

trial

Proximal humerus, Pain during infusion

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

Open-label Mean pain during
oy o trial . .

left prox. tibia, 40 IO insertion

mg => flush => 20 mg

2% lidocaine.

2, right prox. tibia

Study

|

|

K 1 '
ey results i Weaknesses

Mean 3.9 (£1.5) Conference
abstract only;

Mean 2.0 (+1.2) after .0 numbers:
20 mg initial bolus; no healthy

. .+, . 1volunteers;
pain after 40 mg initial sponsored by
bolus

device
manufacturer

Healthy
volunteers; 5
took part in both
parts, so may
have become
‘habituated’ to
10 access. 1 new
volunteer to part

Tibia left: 4.4 (£2.6)
Tibia right 3.6 (£2.3)

Humerus: 3.0 (+1.5)

score
uring initial
flush

80 mg => flush => 20
mg 2% lidocaine.

3. 6 volunteers
Peak pain
ing infusion

Tibia le 2 withdrew after
. . JO insertion
lela I‘lght 7.9 (:|:2.8) b&eause of
) excess pain;
Humerus: 4.6 (£2.9)  gpofsored by

nufacturer

Tibia: 2.9

Hume

flush => 20 mg 2%
lidocaine.




algoritmus

Flush 5 — 10 ml FR béhem 5 s

vV

Reaguje na bolest? ‘—>
o i

Kontraindikace i.v.

Medikace + infuze pretlakem

lidokain?

Monitoruj

Déti: lidokain 0,5mg/kg, ne

A"

béhem 2 min., pockat 60s

1. davka 40mg 2% lidokainu bez epinephrinu vice, nez 40mg, 2. davka =

polovina prvni, flush 2 — 5ml

v

Flush 5 — 10 ml FR béhem 5 s

Pri bolesti v priitbéhu infaze

_‘!,

1ze 2. davku lidokainu

opakovat, ne drive, nez za 45

2. Davka 20mg 2% lidokainu béhem 60 s min

v

Medikace + infaze pretlakem

10 lidokain nefunguje?
Uvazujte o systémové

analgézii (i.nas.)

\<




Proximalni humerus

.y Ty h "I' i)
LT epiphysealplate \ | s
g T K (growth plate) W SETnl

» Stabilizovat jehlu
 Stabilizovat koncetinu



Distalni femur

* Do 12 let véku
* Jeden prst nad
koleno, |
vycentrovat med. ]
ne pf.eS Slachu | S
* Jehla 2,5 cm

Midline of bone



Proximalni tibie > 40 kg

| |

2 cm medial to

3 cm from
Tuberosity

base of patella

I Ij ,-"';J
f \'\I | H

Actual insertion
sites located

Anterior (front) view
(Fingers on tibial tuberosities)
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Proximalni tibie
» Déti < 39 kg
» Vyhmatat tuberositas
tibie + 1 cm medialné

» 2 prsty pod patelu + 1
cm medialné

* Vhodné vyhmatat
medialni hranu tibie
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Distalni tibie

DOSPELI:

3 cm proximal to the most
prominent aspect of the
medial malleolus 7

DETT:

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

€Z-1&




|0 v praxi - statistika ZZS JmK
« Ruzova:
" 2014: 17
= 2015: 17
= 2016: 15
* Modra:
= 2014: 101
" 2015: 85
= 2016: 69
. Zluté:
" 2014: 38
= 2015: 37
= 2016: 39




Vychytavky

ARROW EZ-I0O

INTRAOSSEOQUS VASCULAR ACCESS

Arrow EZ-10®

By Ideawire,inc.

Open iTunes to buy and dow

THE TELEFLEX

ACADEMY

Arrow EZ-10 System
Infant/Child Application Tips
Clinical Resource

Teleflex



Dekuji za pozornost 8\,,

Teésime se na vas v praktické casti.....
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&
. ' "w N




	Snímek 1
	Obsah
	Indikace k i. os. zavedení
	Snímek 4
	IO vs. CVK
	Průtok kanylou
	Hot topic on Colours of sepsis
	Komplikace
	Snímek 9
	Manuální
	Semi-automatické
	Snímek 12
	Co si vybrat?
	Správné provedení
	Snímek 15
	Snímek 16
	Sternum?
	Snímek 18
	Snímek 19
	Snímek 20
	Snímek 21
	Snímek 22
	Snímek 23
	Snímek 24
	Snímek 25
	Snímek 26
	Snímek 27
	Snímek 28
	Průtok v závislosti na přetlaku
	Snímek 30
	algoritmus
	Proximální humerus
	Distální femur
	Proximální tibie > 40 kg
	Proximální tibie
	Distální tibie
	IO v praxi - statistika ZZS JmK
	Vychytávky
	Těšíme se na vás v praktické části…..

