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Vaskularni vstupy u deti — doporuceni,

moznost, uskali

Jana Kubalova
Zdravotnicka zachranna sluzba Zlinského kraje
Oddéleni urgentniho prijmu FN USA

Détské polytrauma, 27. 11. 2024, Ostrava
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'V vstup u deti?

* Neposkytnuti nebo odlozeni terapie z
dlivodu nezajisténi cévniho vstupu je
neakceptovatelné

* Spravna volba ve spravny ¢as muze byt
zivot zachranujici




ROZSIRENA RESUSCITACE
DETIi DO 18 LET

Y
GUIDELINES

Nehrozi nebezpeci? Volejte "Pomoc!"

Srdeéni zastava?
(véetné bradykardie nasledkem hypoxie nebo ischémie)

Zahajte/pokracujte v KPR ditéte
Minimalizujte pferusovani srdeéni masaze
Zavolejte 155 nebo resuscita¢ni tym (pokud nebylo provedeno)
PFipojte defibrilator nebo monitor

Zhodnot'te srdeéni
rytmus

Defibrilovatelny Nedefibrilovatelny

Co nejdiive podejte
adrenalin IV/10 10 pg/kg
(max. 1 mg)

TGN —

) Obnoveni
1vyboj 4 J/kg spontanniho
obéhu (ROSC)

OkamzZité pokraéujte 2 minuty v KPR
Minimalizni#~ ==-—""  ~ 7 —“-Zuimagi¥e
Po 3. vyboji:

Amiodaron 5 mg/kg (max. 300 mg) IV/IO
Adrenalin 10 pg/kg (max. 1 mg) IV/IO

OkamzZité pokradujte
2 minuty v KPR
Minimalizujte pFerufovani

ANO ODPOVIDA?

ZKONTROLUJ DYCHACI CESTY

VOLNE?
RIZIKO OBSTRUKCE?
OBSTRUKCE PRITOMNA?

ZPRUCHODNI DYCHACI CESTY ZPRUCHODNI DYCHACI CESTY

- JEDNODUCHE MANEVRY - JEDNODUCHE MANEVRY
- LM/ OTI - LM/ OTI

ZKONTROLUJ DYCHANI DYCHA?
FREKVENCE DYCHANI

DECHOVA PRACE

DECHOVY OBJEM

OXYGENACE (BARVA, Sp02)

OXYGENACE, ASISTOVANA
VENTILACE

VENTILACE

" ZNAMKY ZIVOTA? PULS
ZKONTROLUJ OBEH CENTRALNE?
SRDECNI FREKVENCE

KREVNI TLAK

PULS PERIFERNI

PERFUZE PERIFERIE (KAPIL. NAVRAT,
TEPLOTA KUZE, BARVA KUZE)
PRELOAD (JUGULARNI ZiLY, JATRA)

I.V./ 1.OS., TEKUTINY,
VASOAKTIVNI MEDIKACE

RESUSCITACE — KOMPRESE
HRUDNIKU

NEUROLOGICKE VYSETRENI

REAGUIJE?

REAGUJE AZ NA OSLOVENI?
REAGUJE POUZE NA BOLEST?
NERAGUJE VUBEC?

PERI
ARREST

EXPOZICE, ANAMNEZA,
TEPELNY KOMFORT
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Realita

* 593 pokusu (détské nemocnice)
* 2,2 bodnuti/ 1 dité pro Uspésné zavedeni iv vstupu
* Doba zavedeni > 0,5 hod

 Usp&&nost na 1. pokus < polovina déti
DirricuLT VENOUS ACCESS IN CHILDREN:

° 1/3 potFebovaIa > 2 pokusy TAKING CONTROL
* 5% - PIV se nezdaril A enc Rllon, A, D, GEN.CCRY, G, CTRN, FAEN Bt L S, AN, BSN.

Rebecca A. Steinmann, RN, APN, CEN, CCRN, CCNS, and Jeanne Venella, RN, MS, CEN,
St. Louis, MO, Chicago, IL, Salt Lake City, UT, Nashville, TN, and Naperville, IL

J Emerg Nurs 2009;35:419-24.
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Obtizny iv vstup

Risk factors Consequences

Risk factors for pediatric difficult venous access

Patient-related factors

Age <3 years4344 Venous fragility
Weight <5 kg or <10th percentile” Poor venous visibility and palpability due to small size
Prematurity (<38 weeks’ gcss1‘.:11‘_1:}r'1}':L
('}bcsityﬁ'zl Poor venous visibility
Dark or scarred skin®!-#346
Veins that roll® Difficulties with puncture
Pain, anxiety, and fear™* Peripheral vasoconstriction
. 47
Needle phobia
Mental/femotional status Patient restlessness, combativeness, or inability to cooperate

Illness- and injury-related factors

Acute conditions

Dehydration Volume depletion and venous collapse
Sepsis Disorentation, agitation, chills, severe shaking
Septic shock Low blood pressure
Vasoconstriction Poor venous visibility and palpability
Burns Volume depletion from plasma loss
Trauma Volume depletion from hemorthage
Damage or limited access to peripheral veins
Peripheral edema Poor venous visibility and palpability
Hypothermia Peripheral vasoconstriction ] Emerg Nurs 2009:35:419-24
: :35: X
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Moznosti vasku

Arterial

Umbilical
arterial catheter*

- Radial

Posterior
tibial

Vascular access in children
5 |

Vibhavari M Naik, S Shyam Prasad Mantha, Basanth Kumar Rayani
Department of Anaesthesiology, Basavatarakam Indo-American Cancer Hospital and Research Institute,
Hyderabad, Telangana, India

arniho vstupu u deti

Vascular Access in Children

Venous Intraosseous
Central Peripheral L P'rqxnmal
tibia
> PICC' Umbilical it
vein catheter* .|s.ta
tibia
Non-tunnelled i
catheter idline "
catheter Distal
Femur
Tunnelled Peripheral
catheter canula — Humerus
Implantable )
ports Scalp veins! External jugular
veins
Limb veins




Kdy, kam, co, jakym zpusobem?

* \/ soucasné dobé neni dostupny evidence-based GL

* Doporuceni na zaklade dostupného vedeéeni, konsenzus
odborniku, evidence nizka
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The Michigan Appropriateness Guide
for Intravenous Catheters in
Pediatrics: miniMAGIC

Amanda J. Ullman, RN, PhD>*¢ Steven J. Bernstein, MD, MPH,*¢ Erin Brown, PhD,*' Ranjit Aiyagari, MD, FACC,?

Darcy Doellman, MSN, RN, CRNI, VA-BC# E. Vincent S. Faustino, MD, MHS," Beth Gore, PhD,

Jeffrey P. Jacobs, MD, FACS, FACC, FCCP* Julie Jaffray, MD, Tricia Kleidon, RN, MNursPrac,®

Prashant V. Mahajan, MD, MPH, MBA™ Craig A. McBride, FRACS,2*f Kayce Morton, DO,” Stephanie Pitts, MSN, RN, CPN, VA-BC*?
Elizabeth Prentice, MBBS, FANZCA,® Douglas C. Rivard, DO,”® Erin Shaughnessy, MD, MSHCM,! Marc Stranz, PharmD "

Joshua Wolf, MBBS, PhD, FRACP** David S. Gooper, MD, MPH* Marie Cooke, RN, PhD,>* Claire M. Rickard, RN, PhD,2®

Vineet Chopra, MD, MSc®¥

DBJECTIVES: Vascular access device decision-making for pediatric patients remains a complex, highly variable process. To date,
evidence-based criteria to inform these choices do not exist. The objective of the Michigan Appropriateness Guide for Intravenous
Catheters in pediatrics (miniMAGIC) was to provide guidance on device selection, device characteristics, and insertion technique
for clinicians, balancing and contextualizing evidence with current practice through a multidisciplinary panel of experts.
METHODS: The RAND Corporation and University of California, Los Angeles Appropriateness Method was used to
develop miniMAGIC, which included the following sequential phases: definition of scope and key terms, information
synthesis and literature review, expert multidisciplinary panel selection and engagement, case scenario development,
and appropriateness ratings by an expert panel via 2 rounds.

RESULTS: The appropriateness of the selection, characteristics, and insertion technique of intravenous catheters commonly

used in pediatric health care across age populations (neonates, infants, children, and adolescents), settings, diagnoses, clinical & &
indications, insertion locations, and vessel visualization devices and techniques was defined. Core concepts including vessel

preservation, insertion and postinsertion harm minimization (eg, infection, thrombosis), undisrupted treatment provision, and ml n l

The Michigan Appropriateness Guide
for Intravenous Catheters in Paediatrics




To cite: Ullman AJ, Bernstein SJ, Brown E, et al. The Michigan
Appropriateness Guide for Intravenous Catheters in Pediatrics:

Appropriate Uncertain Inappropriate
miniMAGIC. Pediatrics. 2020;145(s3):201954 74 g i
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Rozhodujici otazky

Zavaznost stavu (fyziologicky stabilni/ nestabilni)

* Nestabilni — priorita je Cas (rychlost zajisténi)
PIV max. do 60 - 120 s, max. 2 pokusy

* Stabilni — rozhoduje ,,0bsah” infuze, potreba monitorace, jak dlouho
predpokladame zavedeni, multidisciplinarni pristup
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'V vstup u kriticky nemocnych deti

* Periferni intravendzni katetr

* Periferné zavadeny CVK (PICC)
* Midline

* Tunelizované CVK, implantované
(PORT)




PIV -
2

* Preference — dorsum ruky, s
antekubitalni fossa ram — N
* V. jugularis ext. / '
, . X | s -
* Pro emergentni situace co \
nejvétsSi mozny kalibr (déti supj,j'“;:;w L e tpioaton
20G, batole 22G,
novorozenci 24, 26G) [
* Transparentni kryti, ——
stabilizace koncetiny -y

vvvvv
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Pomucky k usnadnéni

* Sedace/ anestezie

* Turniket, poklepani, lokalni ohrivani (vazodilatace)
* Transluminacni metody

* Svétlo blizici se IR

* Ultrazvuk

* Cil: Maximalné vizualizovat zilu
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Sedace (doporugeni CSARIM 9/2008)

PEDIATRICKY PROTOKOL

Adrenalin - KPR 0,01 mig Naloxan 0,01 gy

u spustte kartu po celé délce téla | Mvopin 0,01-0,02 mg/kg Pipekuronium — Aruan 0,1 mg/ig

inu. Barevna Cast obsahuje vhodné | Bisulepin - Dithisden 0,5-1mg/—6 ket, 1-2mg/7-14ket Propefol 1-4 mg/kg | llx "

gorii. Davkovani ek je standardng [ o r.etiazon — pesong - peramed 6mg’g Rocurenium — £smern 06-12mgfkg

succinylcholinchlorid, jehoi pole je — :
Flamazenil - Arexgte 0,01 moyg (nad 1 rok) Sufentanil - Sufzta 0,105 ey

E{u@?m barvou, k jejch aplikacije | Hyarocortaon 1-5mylg Salbutamol — entofi el oyt e Objem krve 80mifkg

sni dirky najednou. Leky podavané | Ketamin - Calyosol idnagezie) 5-1mghg Adrenalin (Anafylme) Lm. - intramuskulamé! Krystaloidy bolus 10mifhg lze spkovat)
etamin — Calypsol (Anestezie) 1-4myg Netamin — Calypsol - INTRAMUSKULARNE | analgezie 23 mykgiim. Glukiza 40% 1-2mifkg

scenta.Je potfeba s iditjeho skutetngm | Midazolam — Dormium 005-0,1 makg o ke, 0,025-0,05/6-12let Ketamin — Galypsol — INTRANASALNE analgezie 1-5 myhy sedace 510y Defibrilacni vjibe) L AT
Morphin 00502 gk Midazolam — Dormicum - INTRANASALNE | Fee 0,10 5 mo kg sedace 051 my g UPY —dechovobjem | 6-8midg

Katarina Yesela, Petr Kolouch, Jan Veselyj, David Pefan, Jifi Danda, Viadimir Mixa, Jitka Dissou, Jifi Kodet, laroslav Kratodwil, Jana Kubalova — ©Zdravoinicka zachranna sluzba hl. m. Prahy, akiualizace 2022
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Transluminacni metody

* Mobilni aplikace

* VeinViewer Flex ®

* IR svetlo

* Transilluminator Veinlite

* LED+, PEDI2

* LED diody
* (13 000 - 18 750Kg)
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UZ navigovana kanylace

* VVyuziti jak u PIV, CVK, arterialniho vstupu

* Odpovidajici pristroj, trénink, kompetence

* \yvhody: UZ — navigace k céve, stanoveni
kalibru, ovéreni polohy

» Uz T Uspédnost zavedeni, Ymnostvi
komplikaci '

[WestJEM. 2008;9:219-224 ]
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. OS. VSTUP= 1. VOLBA U DETI ZE ZASTAVOU OBEHU NEBO

DEKOMPENZOVANYM SOKEM
(manual EPALS, CPR GL 2021)

EUROPEAN
. RESUSCITATION
COUNCIL
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Participants Grading Insertion Attempt
time
[1 = excellent to 6 = failure] [sec] [number]
Participant Observer
EZ-10 EZ-10 FASTR EZ-I0 EZ-10 FASTR EZ-I0 EZ-10 FASTR EZ-I0 EZ-10 FASTR
tibia humerus Tibia humerus tibia humerus tibia humerus
Mean value 13 2.0 16 10 1.4 1.1 2.6 1 1
Standard 0.5 0.8 0.8 0.2 0.6 0.2 7. 47 20.6 0. 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 g 2 33 210 110 2 2 2
p value 0.008 0.012 0.165 0.209
(ANOVA)
OS Rychlost zavedeni
analysis (i YCNIOST Zzaveaenl *
applicable) wl T
EZ-IO tibia vs. 0.006 0.025 £ ]
EZ-IO humerus g "
EZ-10 humerus 0.390 0.039 : ] I
vs. FASTR — *pcam
EZ-IO tibia vs. 0.349 1.0 i -
EZ-10 humerus
1 Figure 3
doi:10.1371/journal.pone.0143726.t001 ;;fﬁf:r:;;'gmhjr‘gf‘g;"::::‘;}'fealﬁfg"c'f;}mr‘ﬁ

tion (CVYC) for vascular access to enable drug and
fluid administration in adult emergency patients
under resuscitation.

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

F | O W ra t e flow with flow with flow with increase decrease
‘ Intravenous gravity  pressure Bionector with with
Lo

catheter imUVmin) (ml/min) (mU'min) pressure  Bionector

\‘\ 14G 50 mm cannula 2361 3842  138.3 B2T%  —414%

Table 2 Comparison of flow rates with/without pressure bag

14G 14 cm Abbocath 197 366 131.3 B5.8% —33.4%
o - . . - 1
Flow rate Tibia (mL/min) Humerus (ml/min) > I_'[EG 50 mm cannula 154.7 334.4 109.6 116.2% —28.2%
Y 146 15em 1173 211.1 101.1 B0% —13.8%
No pressure bag 73.0 (35.4) 84.4 (37.5) ' Leadercath
With pressure bag 1653 (112.5) 153.2 (65.0) 18G 45 mm cannula  98.1 153.1 80.3 56% —18.1%
Diatterence —92.3 —63.3 160G distal port tnple 60.4 116.1 67.4 67.3% —2.88%
95% CI ~1322t0 =523  —99.0 to —38.7 Umen Gentral line
20G 33 mm cannula  64.4 105.1 58.5 63.2% —8.1T%
Published in The American journal of emergency medicine 2009 22G 25 mm cannula  35.7 1.4 4.7 100% —2.80%
An observational, prospective study comparing tibial 1BG proximal port 28.7 1.3 28.7 167% —3.31%
and humeral intraosseous access using the EZ-10. M. Ong, Y. Chan, J. Oh, A. Ngo FP'E lumen central
ine
4 7 A Two-Phase Study of Fluid Administration
Measurement During Intraosseous Infusion
Miller L, Philbeck T,Montez D, H.]'ga‘ T,-"'u"IdELCEII’e CDI’DDr‘ation‘ San Antonio, X Intraﬂsseﬂus Fm.ss“re Infusiﬂn cumpariﬁon uSing a Rapid
6000 Infusion Device and a Pressure Bag In a Swine Model
W LEFT TIBIA MRIGHT TIBIA B RIGHT HUMERLUS L airet JR, Bebarta V, Lairet K, Kacprowicz R, Johnson R, Pitotti R, Bolleter 5,
5000 Cowart J, Bush A/Wilford Hall Medical Center, San Antonio, TX; US Armmy Institute of
Surgical Research, Ft Sam Houston, TX; Whght Patterson AFE, WPAFE, OH; San
4000 373 — Antonio Airlife, San Antonio, TX; 59th Clinical Research Division, San Antonio, TX
Eim e Site Rate of infusion (mL'min)  |Mean pressure (mmHg)
2 2o T ProximlFemecs P [ 115 ]  [o4080-42)
2000 - Proximal Humerus RID 78 [239 (180 - 278)
Proximal Tibia PB 8l |.1.‘.-'1 (458 - 491)
1000 g = Droximal Tibia RID 47 [270 (260 - 288)
Famoral Vain Introducer PB (170 [147 (133 - 155)
o
100 150 260 PB = prawsurs bag system; KID = rapid infusion davice; Kate = ml /min; Prassure = mmHy
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
https://www.semanticscholar.org/paper/An-observational%2C-prospective-study-comparing-and-Ong-Chan/761f152be8424354ff3ba2b1e1e8aa0fcffd5069
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POCT laboratorni diagnostika

* Analysis of intraosseous blood samples using an EPOC
point of care analyzer during resuscitation, Tallman 2017

* Zaver: vysledky srovnatelné pro pH, bikarbonat, sodik, BE, laktat

* Intraosseous blood samples for point-of-care analysis:
agreement between intraosseous and arterial analyses,
Jousi et al., 2017

* Vysledky: 10 vs art. krev - srovnatelné pH, glukoza, laktat. K+
lehce vyssi u IO, BE a bikarbonat lehce vyssi, Na a Ca lehce nizsi u
10, hodnoty krevnich plynl jsou mezi v. a art. odbérem. Hb, HCT
variabilni

= e @ =
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Mame se bat komplikaci? ( o

* \V\ychozi podminky — kriticky pacient, PIV nelze, stresova situace

* Cetnost zavedeni spise nizka, ¢etnost zavedeni na 1 osobu spie raritni
* Usp&%nost metody 71 — 100%

* Zavazné komplikace < 1% ‘
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?c%%g Case Report e59

Serious Complications of Intraosseous Access
during Infant Resuscitation

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
3Dpepartment 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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Jak se vyhnout komplikacim?

* Kvalitni dostupné pomucky — EZ-IO

* Dostatecné vzdéelavani a trénink (anatomie,
protokoly, simulace)

* Dostatecné zkusenosti s metodou — nebat se a MelefFlex

pouzivat, je-li indikace
I

!
* Spravné misto, spravna technika, spravna } | !
délka jehly, fixace jehly, stabilizace koncetiny é"-'
a casta kontrola = eliminace komplikaci 1




Peripherally compatibl

Non-peripherally compat

for Intravenous Ca
Malignant hematolog
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Congenital
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Other long-term va
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Appropriate
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Neonate

Non-tunneled CVAD

Appropriate sites

Forearm

Foot

Antecubital ’

Uncertain sites

Inappropriate

Midline
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