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Potrebujeme intravaskularni vstup?
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* Déti zastava obehu nebo dekompenzovany sok (adrenalin, tekutiny):
i. os = 1. volba (manuadl EPALS, CPR GL 2015)
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Proc to funguje? —

* Ve dreni husta sit cév

Krevni proud rychly

Dren nezkolabuje

Léky a tekutiny rychle dosahnou centralniho

cévniho recisté 10 = PIV = efektivni varianta PIV

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

1922 — Drinker et all. — |éky a infuze
aplikované do kostni drené (sternum) se rychle
vstfebaji do centralniho recisté

1942 - Papper — doba vstiebani |ékd do
centralniho recisté je u IV podani a 10
identicka
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4 Sites, 8 Targets

- Proximal Humerus
Preferred site for adults

Awake, responsive patients
Less painful

Distal Femur
Best under 12 years

_ Proximal Tibia

Unresponsive
Unfamiliarity with other sites
Unable to landmark other sites

——_ Distal Tibia

Larger patient
Unable to access other sites

WWwW.Zz5jmk.cz

Mista zavedeni

Optimal site for high flow and quick drug uptake

Site selection
Dependent upon:

® No previous IO in 48 hours

Absence of contraindications

@
® Accessibility
@

Ability to secure & monitor
ishevd linka 155
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Semi-automaticke Arrow EZ—IO™- EZ (Easy) IO (IntraOsseal) access

Efficacy and safety of the EZ-10™ intraosseous device: Qut-of-hospital
implementation of a management algorithm lor difhicult vascular access™ ™

Micolas Gazin®, Harold Auger?, Patricia Jabre®®<_ Christine Jaulin?, Eric Lecarpentier?,
Catherine Bertrand?, Alain Margenet?, Xavier Combes?-*

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)

Rychlejsi zavedeni

Vysoké procento uspésnosti
Minimalni riziko komplikaci
LepsSi, nez manualni a jiné
semi-automatické pomucky

Klause A, Williams B., Intraosseous access in the prehospital
setting: literature review. Prehosp Disaster Med. 2012
Oct;27(5):468-72. doi: 10.1017/ 51049023X12001124.
Epub 2012 Aug 9. (2100 => 20)
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/I\/I\'/ty? Fakta?

* CVK je zavedeny stejné rychle?
* Pratok je pomaly?

* Riziko vaznych komplikaci?

* Poskozeni rustové ploténky?




S/ |0 vs. CVK
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Patient Safety in Surgery

Research

Is the intraosseous access route fast and efficacious comp:
conventional central venous catheterization in adult patier
resuscitation in the emergency department? A prospectiv
observational pilot study

Bernd A Leidel*1-3, Chlodwig Kirchhoff2, Viktoria Bogner?, Julia St
Wolf Mutschler?, Karl-Georg Kanz? and Volker Braunstein?

Addreas: "Depantment of Emerpency Medicine, Charisé - University Medicine Berlin, Campias Renjamin Frankdin, 1lindenburg
Hetlin, Cermany, “Depanment of Trawma, [iniversiny Medical Centee of Munch, Downtomemn, Mussbaum Stres 20, 80336 St
THelioopter Emergency Medical Service Chnsveph 31, AUAC Lufiretnenp aie resoue sepvices, (Thariig - Universioy Medicine Berl
Benjamin Frankbin, Hindenburpdamm 30, 12203 Berlin, Cermany
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Figure 3

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

Jugular or subclavian velns. The success rate on first attempt was 90% for [0 nserflon varsus G0t

for CVC. Mean procedurg time was signiflcantly lower for 1O cannulation {2.3 min £ 0.58) compared

to CVC (9.9 min £ 3.7) (p < 0.001). As for complicadons, fallure of 1O access was observed In one

patlent, while two or more attempts of CVYC were necessary In four patlents. Mo other relevant

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

enable administraclon of drugs or Infuslon soludons compared o CYC. Because CVC was slower 4 dshovilinka 155
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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 successful on the first attempt

* mean time to 10 access was 103.6196.2 seconds

* one serious complication — a lower extremity compartment syndrome
* 10 access costs $100/patient.

Conclusions:
* |0 catheter placement than reported for CVCs, few complications and high user

satisfaction L
s
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* Hagen-Poiseuilleotv zakon: Q=nr4 . AP/8pl
* Q= prutok
* r = polomeér kanyly

AP = tlakovy gradient mezi zacatkem a koncem

M = viskozita podavaného roztoku

| = délka kanyly
—> prutok zavisi primo umérné na ctvrté mocniné poloméru

— prutok kratkou kanylou zavedenou do PZ (I=4,5cm) bude min. 3xP neZ pratok
katétrem téhoZ kalibru zavedeném do CZ (1=15 — 20cm)

. [
— video -

—

MC-001297 Proximal Humerus Subclavian Vein Dissected and Flush (Cadaveri....mov/qr
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Proximal Tibla .F'mxlrnal Humerus
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ASPIROVAT, APLIKOVAT BOLUS!!!
(béhem 5s5-10 ml FR, déti 2 —5 ml)
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Mame se bat komplikaci?

* Mozné zavazné komplikace 10:
osteomyelitis, fraktura, infekce,
extravazace, kompartment syndrom -
a poranéni rustové ploténky, tukova
embolie
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Serious Complications of Intraosseous Access
during Infant Resuscitation

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

1 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
2pepartment of Pediatric Intensive Care Unit, University Hospital in 30460, Czech Republic (e-mail: molacek@fnplzen.cz).
Pilsen, Pilsen, Czech Republic

3 Department 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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—tYomplikace- statistiky

* Déti — osteomyelitis < 0, 6% (4200 pacientl, komplikace = bakteriémie v dobé
vpichu, prodlouzena doba inserce)

Rossetti, VA, Thompson, BM, Miller, J et all. Intraosseus infusion.: an alternative route of pediatric access.
Ann Emerg Med 1985; 14:885-8

* Na histopat. zmeény ve dreni po 10 inf. nema vliv ani rychlost ani osmolalita (u
prasat)

Brickman KR, Rega P, Schoolfield L, Harkins K, Weisbrode SE, Reynolds G: Investigation of bone
developmental and histopathologic changes from intraosseous infusion. Ann Emerg Med October
1996,;28:430-435

;:;_ tisheovd linka 155



West J Emerg Med. 2013 September: 14(5) 440-443. PMCID: PMC3789903
*EE EWEFS/ ] doi: 10.5811/westiem 2013.1.12000

3 Imbic/ /U
- o lidech a pro tigi .. Complication with Infraosseous Access: Scandinavian Users’ Experience
Peter Hallas, MD,” Mikkel Brabrand, MD," and Lars Folkestad, MD?

pumplicatiun with Intraosseous Access Hallas et al

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

[C-equipment used Al — % EZ-I0 BlG Cook Others p-value®
Cases reported 802 1000 861 255 418 268
Start complications
Equipment difficult to assembie 356 20 4 21 6 <0.0001
Ditficult to identity correct anatomical site af a2 28 17 5 7 0.0013
Bended or broken needle T2 4.0 1 17 20 24 <D.0DMNM
Patlent discomfor / pain 128 71 73 13 20 22 0.0663
Difficuit to penelrate the perosteum 185 1023 ia a6 51 61 <0000
Difficult to aspirate bone mamow sy 123 a2 51 a8 40 <0.0001
Complications in use
Difficult to inject fluid and drugs 133 T4 59 a3 27 14 0.0026
Slow infusion despite use of pressure bag 158 8.8 ir 32 34 16 0.0610
Displacement after insertion 153 B.5 47 50 38 18 <0.0001
Exfiravasation 65 3.7 28 12 17 12 04089
Late complications
Compartrment syndrome ] 0.6 & 1 1 2 0.796 """:}
Osteomyelitis 7 04 4 1 1 1 1,000 § dshovitinka 155

SKin infection 6 0.3 4 1 1 0 0.829
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— Poranéni rUstové ploténky?

 74dné abnormality na rlstové ploténce pfi klinickém i rtg vydetieni u 3. — 4. tydennich
prasat (FR, NaHCO3)

Brickman KR, Rega P, Koltz M, Guinness M. Analysis of growth plate abnormalities following intraosseous
infusion through the proximal tibial epiphysis in pigs. Ann Emerg Med. 1988 Feb. 17(2):121-3.

* 23 déti, prox. tibie, priim. vék 18.6m, zavedeni 5 hodin, objem 225 ml, rtg vys. za 29,2 m,
porovnani obou koncetin, zadné signifikantni zmény mezi punktovanou a kontrolni
koncetinou

Claudet 1., Baunin C., Laporte-Turpin E., Marcoux MO, Grouteau E., Cahuzac JP: Long-term effects on tibial

growth after intraosseous infusion: a prospective, radiographic analysis. Ped. Emerg. Care. 2003
Dec;19(6):397-401.
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https://www.ncbi.nlm.nih.gov/pubmed/14676488
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* CVK je zavedeny stejné
rychle

* Prutok je pomaly

* Riziko kempiikaci

* Poskozenirustové
ploténky
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Spravné provedeni

* Spravné misto, spravna technika, spravna délka jehly, Casta kontrola —
eliminace komplikaci
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1. VYHLEDAT MiSTO VPICHU

" Dle situace

" Dle veku

= Dledostupneno zarizeni

= EZ-10 2volit spravnou délku jehly  /

ka 155




2. PRIPRAVA MISTANPICHU

. " Dezinfekce
B " Asepse




3. PROPICHNOUT KUZI




4. \VRTAT (frézovat)...




DO ZTRATY ODPORU




5. ROZSROUBQVAT




6. ASPIROVAT, APLIKOVAT BOLUS!!! (béhem
5s5-10 ml FR, déti 2 — 5 ml)




7. FIXOVAT, APLIKOVATINFUZI PRETLAKEM (300
mmHg)
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MUDr. Jana Kubalova

Zdravotnicka zachrann? <'7h3 Jihomoravského kraje, p.o.
kubalovaj@zzsjmk.cz
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