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3a6e3neyeHHs CyLUHHOrO LOCTYNY — OCHOBHE 3aBAaHHA BNPOAOBX NEPLUNX XBUAWNH peaHimaii, npoTe Le He NOBUHHO NPU3BECTI A0 NPUMUHEHHS HATUCKaHb
Ha rpyaHy KniTKy abo BeHTunsauii. CyanHHnin JOCTYN nonsrae y karetepusavii nepucepnyHoi BeHN abo BHYTPILLHbOKICTKOBOrO (iHTPA0CaNnbHOr0) NpocTopy.
€sponeiicbka Paja 3 peaHimauii we y 2005 p. pekomeHayBana 3anpoBafXyBaTu y NPaKTUKy 3aCTOCYBAHHS BHYTPILUHbOKICTKOBOr0 AOCTYMY NpU 3MiAiCHEHHI
peaHimaujiiHux 3axopiB. Y HacTynHux nepernsgax Pekomenpauiii €sponeicbkoi Pagu 3 peatimadii (2010 p., 2015 p.) Takox 3a3Ha4aeTbCcsi HEOOXIOHICTb
3aCTOCOBYBATM BHYTPILLHLOKICTKOBMIA AOCTYN Mifi 4ac MPOBEAEHHS CEpLEeBO-NereHeBoi peaHimauii. Jlikapto HeBigKNaaHUX CTaHiB CRifg 3acTOCOBYBATM
BHYTPILUHbOKICTKOBWIA BOCTYN 1K KOPUCHY anbTepHaTUBY nepucepiinHoMy BEHO3HOMY J0CTYNY. BHYTPILLHBOKICTKOBUIA JOCTYN M€ YCi NepeBari LeHTpanbHoro
BEHO3HOr0 A0CTYNY, ane BUKOHYETHCA 3HA4YHO NerLue Ta LBNALLE.

OTXe, Npu 3ynuHLi KPOBOOOBIry Ta AUXaHHS, @ TAKOX NpU AEKOMMNEHCOBAHOMY LLOKY, KOMM BBEAEHHA afpeHaniHy Ta/abo iHy3iliHUX PO34nHIB € Tepanieo
nepLuoro BUGOPY, Haikbinbll BiANOBIAHWA CYANHHWA JOCTYN — BHYTPILUHbOKICTKOBMA. 3a YMOBM, L0 TexHika BUKOHAHA i3 MpaBWUnamm acenTuku, puauk
iH(DEKLAHMX yCKNaHEeHb Ay)Xe HU3bKNiA. OoHAK BHYTPILLHLOKICTKOBWIA AOCTYN Mae 6yTW MepexiaHMM CYAWHHWUM AO0CTYNOM Ta BUAANATUCSA SKHAMLLBMALLE.
Vloro BUKOpUCTAHHS HIKOMA HE NOBUHHO NepeBULLYBaTH 24 TOANH.

KnioyoBi cnoBa: BHYTPILLHbOKICTKOBWIA JOCTYN, NepudepiHiA BEHO3HWA JOCTYN, AiTW, peaHimauis.

Modern way of vascular access in critical state of children
Ya.V. Semkovych, M.Ya. Semkovych
State Higher Educational Institution «lvano Frankivsk National Medical University», lvano-Frankivsk, Ukraine

To provide a vascular access is the main task during the first minutes of resuscitation, but it should not interrupt the chest compression or ventilation. Vascular
access includes the catheterization of peripheral vein or intraosseous space. The European Resuscitation Council in 2005 has recommended to establish the
practice of intraosseous access (I0A) during resuscitation. The following updates of the European Resuscitation Council Recommendations (2010, 2015)
has also considered that it necessary to use intraosseous access during cardiopulmonary resuscitation. The emergency physician should use intraosseous
access as useful alternative to peripheral venous access. Intraosseous access has all advantages of central venous access, but it is much easier and faster.
Consequently, in case of cardiac arrest and apnoea as well as decompensated shock, when the introduction of adrenaline and/or infusion solutions is the first-
line treatment, the most appropriate vascular access is intraosseous one. Provided that the procedure is performed in compliance with aseptic rules, the risk
of infectious complications is very low. However, intraosseous access should be transitional vascular access and should be removed as soon as possible.
Its use must never exceed 24 hours.
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COBpeMeHHbIﬁ cnoco® COoCyaAnCTOro goctyna npu KpUTU4eCKUX COCToOAHNAX 'y peten
A.B. Cemkosny, M. Cemkosny
[BY3 «l1BaH0-®paHKOBCKNI HALMOHAMbHBIA MEANLMHCKIIA YHUBEPCUTET>», YKpanHa

06ecneyeHure coCyaNCTOro AOCTYNa — OCHOBHAA 3aa4a B Te4eHUe NEePBbIX MAHYT PeaHUMaLn, OAHAKO 3TO He OMDKHO NPUBECTN K NPEKPALLEHNI0 HAXATHi
Ha FPYAHYI0 KNeTKy unn BeHTunsumu. CocyancTbiii JOCTYN 3aKMOYaeTCa B KaTeTepu3aunin nepudepuyeckoi BeHbl AN BHYTPUKOCTHOMO (MHTPAoCCanbHOrO)
npoctpaHcTea. EBponeiicknit CoBeT no peaHumauum ewe B 2005 r. pekOMeHAOBan BBOAUTb B MPAKTUKY MPUMEHEHWs BHYTPUKOCTHOTO AOCTyna npu
OCYLLECTBAIEHNI PeaHNMALMOHHBIX MeponpusTuiA. B cnepytoumx npocmoTpax Pekomenaaumii EBponeiickoro Coseta no peanumaniu (2010 r., 2015 r.) Toxe
0TMeYeHa He0OXOAMMOCTb NPUMEHATb BHYTPUKOCTHBIA JOCTYN NpW NPOBELEHUN CepAeYHO-Nero4HoN peaHumauu. Bpady HeOTNOXHbIX COCTOSHUIA cneayeT
NPUMEHSATb BHYTPUKOCTHBIA LOCTYN KaK NONE3HYH0 anbTepHaTuBY nepudepuyeckomy BeHO3HOMY JOCTYNY. BHYTPUKOCTHBIA JOCTYN UMEET BCe NpenMyLLecTsa
LiEHTPaNbHOM0 BEHO3HOI0 JOCTYNA, HO BbINOMHAETCA 3HAYUTENbHO Nerye u bbicTpee. CnefoBaTenbHo, NP 0CTAHOBKE KPOBOOOPALLEHNS 11 [bIXaHUS, @ TaKXKe
npu LEKOMNEHCUPOBAHHOM LLIOKE, KOrfa BBeJeHUe afpeHaniHa n/unu nHMy3MoHHbIX pacTBOPOB ABMIAETCA Tepanuein nepsoro Bbi6opa, Cambli NOAXOAALLNNA
COCYAUCTBIA JOCTYN — BHYTPUKOCTHBIIA. [Tp1 yCNOBMM, YTO TEXHIKA BbINOSIHEHA C MPaBUIAMI aCENTUKN, PUCK MHADEKLMOHHBIX OCIIOXHEHMIA 04EHb HU3KMIA.
OnHaKo BHYTPUKOCTHbIA AOCTYN AOMKEH ObiTb MEPEeXOAHbIM COCYAWCTHIM JOCTYNOM W yAAnaTbCs Kak MOXHO 6bicTpee. Ero mcnonb3oBaHue Hukorga
He [I0JKHO NpeBbilwath 24 4acos.

KniouyeBble ¢noBa: BHYTPUKOCTHbIA AOCTYN, Nepuchepuyecknii BEHO3HbIA AOCTYN, AETW, PeaHUMaLms.

3a663HG‘ICHHH CYZIMHHOTO JIOCTYIIy — OCHOB-  [OTh came 3 MpobJjeMaMy y IUX MepPIIoYeproBIX
He 3aBJaHHs BIPOIOBK MEPINNX XBUJIWH JIKyBadbHUX 3axojax [5,10]. Ak Bkasye L.J. Mil-
peaHimaiiii, mpore e He MOBMHHO TpuaBecTw A0 ler, monax 20 muH ypredntHux narientis y CIITA
NPUNIMHEHHST HATUCKaHb Ha TPYAHY KJITKy ab6o  moTpebyioTh CyAMHHOTO JOCTYITY Ha eTall HaJaaH-
Bentuiisiii [6,19]. BunukHeHHsT yCK/IajHEHb Ta  Hs HEBIIKJIAIHOI OTIOMOTH. 3 HUX 5 MJIH HaIli€H-
CMEepPTh y MOAIOHUX CUTYaIisIX HEPIZKO IOB's3y-  TiB He BAAETHhCs 3a0€3MI€YNTH CTaHAAPTHUN Hepu-
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(bepruHUI BHYTPINIHBOBEHHUH JOCTYII, a IIe
y 7 MJIH WOTO 3/IiIiICHEHHSI BUMAara€ MOBTOPHUX
crpob Ta 3abupae HaaTo HGarato yacy [15].

CyauuHuii 10CTyn TOJISATaE y KaTeTepusallil
nepudepudHoi BeHr ab0 BHYTPIMIHBOKICTKOBOTO
npocropy [4,11]. €Bporneiicbka Paja 3 peanimartii
e 'y 2005 p. pekoMmenjyBasia 3arpoBajKyBaTH
y MPaKTUKY 3aCTOCYBAHHS BHYTPIIIHbOKICTKOBOIO
nocrymy (BK/l) mpu 3piticHeHHi peaHiMalliiiHUX
3ax0/liB. Y HacTyIHUX Ieperysigax Pekomenpaniii
€sporneiicbkoi Paam 3 peanimarnii (2010 p,,
2015 p.) TakoX 3a3HAYa€ThCs HEOOXiIHICTDH
3actocoByBat BK/I iz uac mpoBe/ieHHsT cepIieBo-
JlereHeBol peanimarii. Jlikapio HeBiAKJIaZHUX CTa-
HiB ciij 3actocoByBatn BK/I sik xopuchy asbrep-
HaTUBY NepudepuaIHOMYy BeHO3HOMY focTytry [17].
BHyTpillIHbOKICTKOBUI JIOCTYII Ma€ yci mepeBaru
[EHTPAJIBHOTO BEHO3HOTO 3a0€3IeUeHHS, ajle BUKO-
HY€ETbCA 3HAuHO Jiernie Ta mBuame [9,12,13].
D. Oriot Ta cmiBast. (2001) BBaxkatoTsh, mo BK/[ —
IpOCTHii Ta ePeKTUBHUI METO/I BBe/IeHHS ITperapa-
TiB 1P OY/Ib-SIKUX KPUTUIHUX CTAHAX Y Me/[iaTpid-
Hif TPaKTHUIli, KOJIW BHYTPIlIIHbOBEHHE HA/IXO/KEH-
Hs TIpenapatiB HeMOXJuBe abo HealeKBaTHE.
3a yMOBH, 1110 TEeXHIKA BUKOHAHA i3 IMPaBUJIAMU
aCeNTUKM, PU3NK 1H(MEKIINHUX YCKIATHEHD ysKe
Husbkuil. Omxnak BK/[ mae Oytu mnepexigHum
CYZIMHHUM JIOCTYIIOM Ta BUJIQJIITUCS SKHANTITBUZIIIIE.
[loro BUKOpHCTAHHS HiKOJIM He TIOBHHHO IEPeBU-
nryBatu 24 romgua [8,18]. Karerepusartito 1ieH-
TpaJbHOI BEHW MO’Ke€ BUKOHATU TIJIBKU JOCBimue-
HU CIEIaicT, a caMa Mpoleaypa MoXKe 3alHATH
HeBHUI IIPOMI’KOK Yacy, TOMY He € METOZIOM IIepIIo-
ro BubGOpy /st 3a06e31eYeHHs CyJUMHHOIO JIOCTYILY
Ha TIOYaTKOBUX eTarax peaHimartii [2,14].

OTske, Mpy 3yNUHII KPOBOOOITY Ta JUXaHHS,
a TaKO’K TIPY JIEKOMIIEHCOBAHOMY TITOKY, KOJIN BBe-
JIeHHST aJipeHastiny Ta/abo iH(pY3IiHUX PO3YNHIB
€ Tepariero meproro BUOOpy, HaibiIbII BiAIIOBII-
HUHN CYJIMHHUUN AOCTYN — Ile BHYTPIlTHHOKICTKO-
Buii [1]. Sk TiIbKY cyAMHHUI JOCTYT Oy/ie HaIiii-
HO 3aiKCOBaHO, HEOOXIHO B3ATH 3pa3Ku KPOBi
JUIst TabOPAaTOPHUX aHAII31B, HATPUKJIA, Ta30Me-
Tpil KPOBI, TJIKeMii, eJeKTPOJIiTiB, 3araJbHOTO
Ta MikpobiosoriuHoro aHanizy kposi [3]. 3abip
Marepiay MpOBOAUTHCS Mepe]] BBEACHHIM OY/Ib-
SIKUX PO3YUHIB, 32 YMOBH, 1110 3a6ip KPOBI He 3aT-
pUMy€ BBEJEHHS aJIPEHAJNiHYy Ta IHIIUX JIiKiB
i po3umHiB, HeOOXiJHMX IIiJ dYac peaHimarii.
BoatocHe BBe/leHHST PO3YMHIB 3JIHCHIOETHCS 3a
JIOTIOMOTOIO TIprIla a60 KParImHHOIO iHDY3i€lo,
3 ypaxyBaHHSIM BBejaeHOro o0'emy. Yci Jiku, 1o
BBOZAATHCA I 4ac peaniMallil, HeoOXiZHO IIPO-
MTOBXHYTU [aJi CyAWHHUM PYCJOM, BBOIIYN
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6omoc i3 2-5 mur 0,9% i30TOHIYHOTO PO3YNHY
xJ0puay Hatpito. 71 enoTpaxeasbHOro MUISXY
XapakTepHa 3MiHHa abcopOIlist JIKiB, TOMy BHY-
TPIIIHbOBEHHUI Ta BHYTPINTHbOKICTKOBUU -
XU BBeJIeHHs JIiKiB 6e3yMOBHO Kpari [7].
BHYTpilIHbOKICTKOBUN JOCTYIl — 1€ JIOCTYII
nepuoro BuOOpPy y BUIAAKY 3YIMUHKHU CEPIsS
Ta IUXaHHS YU TIPU JIEKOMIIEHCOBAHOMY TIOKY.
JlocTyn noBuHeH QYHKIIIOHYBaTH, TOKK He Oy/Ie
3abe3rneyeHo HaMilHWI BEHO3HUIT JOCTYIL.
Yepes BK/l mokHa BBOAUTH JIiKW, PO3UYNHU
Ta npenapatu Kposi. Besiwmki Gosrocu moTpiGHO
MTBU/IKO BBOIUTHU, CTUCKAIOYN TAKETH 3 PO3UU-
HaMu pykamu. [OJKM creniagbHOI KOHCTPYKIIil
N03BoJIAI0Th 1toctaBuT BK/[ mBuako Ta serko.
[anuii MeTos 3aCTOCOBYETBCS B CUTYAIliSIX, KOJIU
crpobu 3abe3neynTy HaJilHUI BEHO3HUI JOCTYII
BUSBJSIOTHCS HEBIATUMU, i BUTPAYEHO TOHAT
OMHY XBUJWHY dYacy. SIK 3a3Havasocs padile,
e MUISIX MEPHIoro BUOOPY TIPU 3YMUHIN CEpIis
Ta quxanHg [16].
[TTo6 kaTeTepusyBaTH IHTPAOCATIBHUI TIPOCTIP,
HeoOXiHo MaTi ToJKy st BK/I:
1. Tonku-tpoakapu 3 OTBOPOM Ha KiHII
Ta IBOMa OOKOBUMU OTBOPAMU, BBOISTHCS BPYUHY.
BianosinHo 710 Biky BUKOPUCTOBYIOTb HACTYIIHI
po3MipHu:
& HOBOHapo;iKeHi — 6 MicaiiB = 18 G;
¢ ity BikoM 6—18 micanis = 16 G;
o jitu crapire 18 micamnis = 14 G.
2. ABTOMAaTM30BaHi TPUCTPOI, 1O BKPYUYIOTH
TOJTKY B KICTKY. 3aCTOCYBaHHS TaKOTO TIPUJIAIY
BUMara€e cleliaJbHOTO HaBYaHHs, aje aHaJi3
pe3yJIBTaTiB TTOKa3aB WOTO MBU/IKICTD Ta e(PeKTUB-
HicTh. Tonkum Ang MyHKIID KiCTKOBOTO MO3KY
Ta HONEePEeKOBOI MYHKIIIi MOKYTh OYyTH BUKOPHCTA-
Hi, IKIIIO HEMA€E aJIbTePHATUBU.
AHATOMIUHI OpPIEHTUPU 71T BBEJCHHS TOKICT-
KOBHX TOJIOK:
¢ VY miteir BikoM /10 6 POKiB: IlepeaHbO-MeIi-
aJIbHA TIOBEPXHS TOMINKM HA 2—3 CM HUKYE
BiZl OYyrpUCTOCTI BEJIMKOIOMIJIKOBOI KiCTKU
(MemiasbHire Big GyrpucTocTi).

& Y miTeil BikoM 6 POKIB i cTapiie: Ha MeTiajib-
Hill TTOBEPXHI BEJIMKOTOMIJIKOBOI KiCTKU Ha
3 cM BHUIIE Bijl Me/IialbHOI KiCTOUKHU.

¢ Ha narepasnbHiil TOBepXHi CTETHOBOI KiCTKH,
Ha 3 CM BHUIIIE Bi/l JIaT€PATbHOTO HA/[BUPOCTKA.

o Ha nepexnniii nmoBepxHi ToJiBKU I1J1€40BOI
KicTku (y TiTITKIB).

Ili wmicrs BusHavyeni Tak, MO0 YHUKHYTH
MOIIKO/PKEHHSI POCTOBUX IJIACTUHOK JIOBI'MX
TpybGuacTux Kictok (Meradisy). [oska npoxoauTh
yepe3 OKICTS Ta KOPTUKAJBHUU ITap /10 MeLyJisp-
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HOI TIOPOKHWHU. BBefileHHS TOJKH Yy KICTKY
Ta TOYaToOK iH(Y3ii po3unHy MOKYTh OyTH GOJIiC-
HUMU. Y TPUTOMHOI JUTUHU TIKIPY Ta MiJOKICTS
HeoOXiHo iHbiabTpyBaTt 1% pO3UnHOM JIioKAi-
Hy, HoJajbliie 3HEOOJEHHS MOKHA MPOBECTH
pa3oM i3 TepIuM BBeIEHHIM PO3YNHIB.

AJNTOPUTM BBE/IEHHST JIOKICTKOBOI TOJTKU:

1. BusnauuTu miciie BBeieHHS.

2. Ouuctutn i pojie3indiKyBaTH MIKIPy HaB-
KOJIO MiCIIsl BBE/ICHHSI CIIMPTBMiCHUM PO3UMHOM.

3. IndinsrpyBatu mkipy g0 okictsi 1% posuu-
HOM Jijiokainy (y NPUTOMHOI JUTHUHM, Y HENPHU-
TOMHOI IMTUHU MOKHA HE BUKOHYBATN ).

4. 3adikcyBaTu KiHITIBKY, YTPUMYIOUH il HEJO-
MiHYIOUOI0 PYKOIO (IlepeKoHaiTecs, 10 PyKU He
3HAXO/IAThCS TMiJ1 KiHI[IBKOIO).

5. Mi1HO TpuMaTH roJIKy Hajl AiJISTHKOIO HIKipH
iz kyToMm 90°.

6. IIpocyBatu ToIKy Bliepe/] KOJUBAJIbHUMU Ta
obepTaabHUMU pyxamu 11 KyTom 90° 10 oBepx-
Hi /10 MOMEHTY, KOJIM BiJ[YyETHCS, 1110 TOJIKA TIPO-
HIIJ1a KOPTUKAJIBHUH Tap («BiAUYTTS TTPOBATY> ).

7. Tosika mMoBMHHA YBilTH Ha TIMOWHY TIPH-
6m3HO 1-2 M.

v SIKI0 3aCTOCOBYETHCS aBTOMATHU30BAHUN
HNPUCTPiid, TaKUl FK Jpesib, MPUTUCHYTH
TOJIKY MIITHO /10 IIKipH, BIMKHYTH JBUTYH,
He JTOKJIAZIATH 3yCUJTh.

v 3YIUHUTUCH TIPU TOSBI <«BIMYYTTS IPOBA-
ay». IIpocyBanHs oIk 3asekaTiuMe TaKOK
Bi/l TUTTY BUKOPHCTOBYBAHOTO MPUCTPOIO.

8. Ilicims BupmaneHHs Tpoakapy NPUENHATH
KOPOTKMI TepexiHuK i3 TPUXOJOBUM KPaHOM,
i1’ €THAHUM JIO TIITIPUIIA Ta CUCTEMU JIJIs iH(Y3ii.
AcnipyBaru KpoB ab0 mpoMuTH (HiziosorivHIM
PO3YMHOM [IJIsT TMiATBEPKEHHS TPABUIBHOTO
MTOJIOKEHHST TOJKU. Y MiAIKIPHINA TKAaHWHI HaB-
KOJIO MiCIlsI BBEJIEHHS He TIOBUHHO 3'SBUTUCS
HaOpsAKY. 3pasky KPOBI JJIsI 3aTajbHOIO aHaJi3y
KPOBi, CEYOBMHM, €JIEKTPOJIITIB 1 IPoOM Ha cymic-
HiCTh GEpyThCs 10 BBEAEHHS JIIKIB Ta PO3YMHIB,
mpore 3a6ip KpoBi He MOBUHEH 3aTPUMYBATH IX
BBEJICHHS.

9. Ilix vac peamimariii Ticjisi BBeIEeHHS JIKiB
BBeCTH 6OJIIOC i30TOHIYHOTO PO3YMHY 006'€MOM
2—10 mu1, stk 6yJ10 3a3HaveHO Bulie. Besnki 06'eMu
piIuHU BBOJATH, 3aCTOCOBYIOUM TOMIPHUM TUCK
(uepes mpuir abo CTUCKAIOYN MITIIOK i3 PiINHOIO).

10. Ilicags BBeeHHS TOJKU [0 MEYJSIPHOI
MOPOKHWHU 1i TOJIOKeHHsT Oy/ie cTabiIbHUM 1 He
BUMarae J01aTkoBoi (ikcarii. Tonky HeoOXigHO
3aKpinuTH, M6 3anm06irTk il BUIIAJAKOBOMY yCY-
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HEHHIO, 0COOJIMBO HAa Yac TPAHCIIOPTYBAaHHS JI0
MiCIIST TPU3HAYEHHS.

OCHOBHUMM YCKJIQJJHEHHSIMM IIiJ] Yac Karere-
pu3allii iHTpaocasTbHOrO IPOCTOPY MOKYTh OYTH:

¢ ExcrpaBasailisi 70 TKaHUH TPAIJIIETbCA
PiZIKO 1pU BUKOPUCTAHHI BHYTPIITHbOKIC-
TKOBOI ToJikH. TrMUYacoBmit HAOPSK criocTe-
pira€Tbcsi 4acTO BHACJIIOK MOTPAILJISTHHS
PIAMHM /10 OTOYYIOUMX KiCTKY TKaHWUH 3
MeJIyJIIPHOI TIOPOKHUHU 4Yepe3 mepdopa-
ito. IIpu Oyb-sIKOMY CYMHIBI IPUITMHUTH
BBE/IEHHS PO3YUHIB /10 KiCTKOBOMO3KOBOI
ITOPOKHUHU Ta acIipyBaTy HEBEJUKY Kijib-
KICTh PIIUHY ITIPUIIOM. 3a3BUYail 1€ pijn-
Ha POKEBOT0O KOJIbOPY, OCKIJIbKU aCHipy€ETh-
¢4 iesika KUTbKICTb KiICTKOBOTO MO3KY.

o EmGoutist: ipy HETPUBATIOMY BHKOPHCTAHHI
JIOKICTKOBOI TOJIKK PUSUK KUPOBOI eMO01iT 60
eMO0JTi1 KiCTKOBIM MO3KOM HeBHCOKHUT (<1%).

o [udexrii, HapukIam, ocreomiemiT. Pusuk
Jly’)ke HMU3bKHUI, SIKIIO TOJKY YTPUMYBaTH
AKHAUKOPOTIINI 1epioJl, AK TIJAbKU Iie
MOZKJIMBO — ii HEOOXITHO BUIAINTH.

¢ KoMmmapTMeHT-CUHAPOM: KPOBOBUJIUBH JI0
(acmiampaUX DYTIAAPIB MOKYTH TPU3BECTH
JI0 TIOPYIIIEHHST KPOBOIIOCTAYaHHS KiHITIBKHU.

¢ llepesmom: mpu TpaBUJIBHIN TEXHIIll BUKO-
HaHHA Ta I[epeBiplli Iepej BBeJAEHHSIM
TOJIKU, Y1 HEMAE KiCTKOBOI MAaTOJIOT11, pU3UK
1epesioMiB 3BOJIUTLCS /10 MiHIMYMY.

¢ Hexkpos mkipu.

JoxictkoBa indysis nmoBunHa OyTH 3aMmiHena
Ha CTaH/IAPTHUHN BEHO3HUH JIOCTYTI, SIK TIJIBKYU CTaH
auTuHU Oye ctabigizoBaHo (MaKCUMAaIbHO 10 24
TOJTUH).

BucnoBku

1. 3rinHo 3 Pekomenpanisimu €BpornenchKoi
pazu peanimarii, 3acrocyBanast BK/l npu 3miii-
CHEHHI peaHiMallilHUX 3aX0/liB € IPIOPUTETHUM.

2. BayrpinnbokicTkoBa iH(DY3is MOKe PO3TJIs-
jpatucs K MeToj BUOOPY IMiji yac HajaHHS
JOTIOMOTH JITAM i3 TPpaBMaTUYHUM INMOKOM Ha
JIOTOCTTITATbHOMY €Talli Ta Ha erarnaxX eBaKyallil.
Jlnst cropentss BK/[ Heo6XigHO BiABOAUTH HE
Gisbiire 90 cexyHit, aGo TpHU CrpoOH.

3. Ilpu cTpyMHUHHUX BHYTPINTHBOKICTKOBUX
iH(y3isx crocTepiraeTbest OOTIOYICTD, BUKIMKAHA
THCKOM Ha Tybuacty cybcTaHiliio, mo morpedye
A/IEKBATHOTO 3HEOOJIEHHSI.

Aemopu 3asensioms npo eiocymuicms KOHQLIK-
my inmepecis.
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The ensuring of vascular access is the main task during the first minutes of reanimation, but it should not lead to the stopping of pressure on the chest
or ventilation. Vascular access consists in the catheterization of the peripheral vein or intraosseous space. The European Reanimation Council in 2005 recom-
mended to introduce into practice the application of intraosseous access (I0A) in the implementation of reanimation measures. The following revisions
of the Recommendations of the European Reanimation Council (2010, 2015) also consider it necessary to use intraosseous access during cardiopulmonary
reanimation. The emergency doctor should use intraosseous access as a useful alternative to peripheral venous access.

Consequently, at the stopping of blood circulation and respiration, as well as with decompensated shock, when the introduction of adrenaline and/or infusion solu-
tions is the therapy of the first choice, the most appropriate vascular access is intraosseous. If the technique is done with aseptic rules, the risk of infectious com-
plications is very low. However, intraosseous access should be transitional vascular access and remove as soon as possible. Its using should never exceed 24 hours.

Key words: intraosseous access, vascular access, children, reanimation.

he ensuring of vascular access is the main

task during the first minutes of reanimation,
but it should not lead to the stopping of pressure
on the chest or ventilation [1, 2]. The emergence
of complications and mortality in such situations
is often associated with problems in these primary
medical interventions [3, 4]. As Miller L. J. points
out, more than 20 million urgent patients
in the United States need vascular access at the
stage of emergency care. Five million patients of
them are not able to provide standard peripheral
intravenous access, and in another seven million
of them, its implementation requires repeated
attempts and takes too much time [5]. Vascular
access consists in the catheterization of the
peripheral vein or intraosseous space [6, 7].
The European Reanimation Council in 2005
recommended to introduce into practice the appli-
cation of intraosseous access (IOA) in the imple-
mentation of reanimation measures. The following
revisions of the Recommendations of the Europe-
an Reanimation Council (2010, 2015) also consi-
der it necessary to use IOA during cardiopulmona-
ry reanimation. The emergency doctor should use
IOA as a useful alternative to peripheral venous
access [8]. IOA has all the advantages of central
venous access, but it is laid down much easier and
faster [9, 10, 11]. Oriot D. and co-authors (2001)
consider that TOA is a simple and effective method
of introduction medicine at any critical conditions
in pediatric practice, when intravenous introduc-
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tion of medicine is impossible or inadequate. If the
technique is done with aseptic rules, the risk
of infectious complications is very low. However,
IOA should be transitional vascular access and
remove as soon as possible. Its using should never
exceed 24 hours [12, 13]. Only an experienced
specialist can perform the catheterization of the
central vein, and the procedure itself may take
a certain amount of time, therefore, it is not the
first choice method to provide vascular access
at the initial stages of reanimation [14, 15].
Consequently, at the stopping of blood circu-
lation and respiration, as well as with decompen-
sated shock, when the introduction of adrenaline
and/or infusion solutions is the therapy of the
first choice, the most appropriate vascular access
is intraosseous [16]. As soon as the vascular
access is securely fixed, blood samples must be
taken for laboratory tests, such as blood gasome-
try, glycemia, electrolytes, general and microbio-
logical blood tests [17]. These samples should
be taken before the introduction of any solutions,
if the blood sampling does not delay the intro-
duction of adrenaline and other medicine and
solutions needed during reanimation. Bolus
injection of solutions is performed with a syringe
or as a drip infusion, taking into account the
entered volume. All medicines introduced during
reanimation should be pushed further to the vas-
cular channel using bolus with 2-5 ml of 0.9% iso-
tonic sodium chloride solution (up to 10 ml,
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if it is injected into the peripheral vein or foot).
For the endotracheal way it is typical the variab-
le absorption of medicines, therefore, the intrave-
nous and intraosseous ways of medicines injec-
tion are definitely better [18].

IOA is the access of the first choice in case of
heart and breath's stopping or decompensated
shock. Access must function until reliable
venous access will be provided. Through TOA
you can inject medicines, solutions and blood
products. Big boluses can be quickly injected by
compressing the bags with solutions by hands.
Special designed needles make it easy to set up
IOA fast and easy. It is used in situations when
the attempts to provide reliable venous access
come out unsuccessful and it is spent more than
1 minute of time. As it was noted earlier, this is
the path of the first choice when the heart and
breath stop [19].

To catheterize the intraosal space, it is necessa-
ry to have a needle for intraosseous access:

1. Needle-trocar with a hole at the end and two
side holes, they are entered manually.

According to age, the following sizes are used:

+ new-born children — 6 months = 18 G

# children aged 6—18 months = 16 G

+ children senior 18 months = 14 G

2. Automatic devices that twist the needle into
the bone. The usage of such device requires special
training but the analysis of the results showed
both speed and efficiency. Needles for bone mar-
row puncture and lumbar puncture can be used
if there is no alternative.

Anatomical guidelines for the introduction
of intraosseous needles:

o In children under the age of 6: the anterior-
medial surface of the leg 2—-3 centimeters
below the hillock of shinbone (more medial
than the hillock).

o In children of 6 years and older: on the
medial surface of the shinbone 3 centimeters
above the medial bone.

# On the lateral surface of the thigh, 3 centi-
meters above the lateral hillock.

¢ On the front surface of the head of the
humerus (in teenagers).

These areas are defined so to avoid damaging
the growth plate of long tubular bones (metaphy-
sis). The needle passes through the periosteum
and the cortical layer to the medullary cavity. The
introduction of the needle into the bone and the
beginning of infusion of the solution may be pain-
ful. In the conscious child, the skin and periosteum
should be infiltrated with 1% solution of lidocaine,
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and further anesthesia can be done together with
the first injection of solutions.

Algorithm of the introduction of intraosseous
needle:

1. Determine the introduction point.

2. Clean and disinfect the skin around the place
of injection by the alcohol-based solution.

3. Infiltrate the skin to the periosteum with 1%
solution of lidocaine (in a conscious child, you
cannot do it in unconscious child).

4. Fix the limb, holding it with a non-dominant
hand (make sure your hands are not under the
limb).

5. Hold the needle firmly over the prepared
area of the skin at an angle of 90 °.

6. Move the needle forward with oscillatory and
rotative movements at an angle of 90 ° to the surfa-
ce to the moment until it is felt that the needle has
passed the cortical layer («feeling of failure»).

7. The needle should enter a depth of about 1-2
centimeters.

v Ifan automated device such as a drill is used,
press the needle firmly to the skin, turn the
engine on, do not make an effort.

v Stop when there is a «feeling of failure».
Advancement of the needle will also depend
on the type of device used.

8. After removing the trocar, attach a short
adapter with a three-way cock connected to the
syringe and infusion system. Aspirate blood or
rinse with physiological solution to confirm the
correct position of the needle. In the hypodermic
tissue around the injection place should not
appear swelling. Blood samples for general analy-
sis of blood, urea, electrolytes and compatibility
tests are taken prior to the injection of medicine
and solutions, but blood taking should not delay
their introduction.

9. During the reanimation after the injection of
medicine enter the bolus of isotonic solution in
volume of 2—10 ml as it was mentioned above.
Large volumes of liquid are introduced by apply-
ing of moderate pressure (through a syringe or
pressing a bag of liquid).

10. After insertion of the needle into the medul-
lary cavity, its position will be stable and does not
require additional fixation. The needle must be
fixed to prevent its accidental removal, especially
during transportation to the place of appointment.

The main complications during catheterization
of the intraosal space may be:

+ Extravasation to tissues occurs rarely

when using the intraosseous needle. Tem-
porary swelling is often observed as a result
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of liquid entering to the surrounding tissu-
es of a bone from the medullary cavity
through perforation. In case of any suspi-
cion, stop the introduction of solutions to
the marrowy cavity and aspirate a small
amount of fluid to the syringe. Usually this
is a pink-colored liquid, because some bone
marrow is aspirated.

+ Embolism: with short-term usage of the intra-
osseous needle, the risk of fatty embolism or
embolism by the marrow is low (<1%).

+ Infections, for example, osteomyelitis. The
risk is very low, if the needle is held as short
as possible period, as soon as possible it
should be eliminated.

o Compartment syndrome: hemorrhages to
the fascial cases can lead to violation of
blood supply to the limb.

o The fracture: with the correct technique of
implementation and testing before the
introduction of the needle if there is no bone
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pathology, the risk of fractures is minimized.
+ Necrosis of the skin.
Intraosseous infusion should be replaced on
standard venous access as soon as the child's con-
dition is stabilized (to the limit of 24 hours).

Conclusions:

1. In accordance with the Recommendations of
the European Reanimation Council the usage of
internal bone access in the realization of reanima-
tion measures is the priority.

2. Internal bone infusion may consider as a
method of choice in helping children with trauma-
tic shock at the pre-hospital and evacuation sta-
ges. To create an intravenous access, you must take
no more than 90 seconds or three attempts.

3. Using jet internal bone infusion, pain is
observed, it is induced by pressure on the spongy
substance, which requires adequate anesthesia.
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