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3a6e3neveHHs CyONHHOM0 JOCTYNY — OCHOBHE 3aBAaHHSA BNPOAOBX NEPLUNX XBUAWH peaHimaii, npoTe Lie He NOBUHHO NPU3BECTYU L0 NPUNUHEHHS HATUCKaHb
Ha rpyaHy KniTky a6o BeHTunAuii. CyanHHnin [OCTYN Nonsrae y katetepusalii nepudpepuyHoi BeHn abo BHYTPILLHbOKICTKOBOrO (iHTPaocansHoro) npocTopy.
€sponeicbka Paga 3 peanimauii we y 2005 p. pekomeHayBana 3anpoBaKyBaTil y NPakTUKy 3aCTOCYBaHHS BHYTPILLHbOKICTKOBOrO JOCTYNY NpU 34ilACHEHHi
peaHimauiiiHnx 3axogis. Y HacTynHux nepernagax Pekomenpauii €sponeiicbkoi Pagu 3 peanimauii (2010 p., 2015 p.) TakoX 3a3HA4a€TbCs HEOOXIAHICTb
3aCTOCOBYBATM BHYTPILUHbOKICTKOBMI AOCTYN Nif 4Yac NpOBefEeHHS CepLeBO-fereHeBoi peaimauii. Jlikapio HeBiAKNAaAHWX CTaHiB Chif 3acTOCOBYBATM
BHYTPILUHbOKICTKOBUI JOCTYN $IK KOPUCHY anbTepHATUBY NepudiepiitHoMy BEHO3HOMY JOCTYMY. BHYTPILLHbOKICTKOBUMIA JOCTYN MAE YCi Nepesari LEeHTpanbHoro
BEHO3HOr0 A0CTYNY, ane BUKOHYETHCH 3HAYHO JErLUe Ta LWBUALLE.

OTXe, Npu 3ynuHLI KPOBOOOIry Ta AMXaHHS, a TaKOX NpW LEKOMMNEHCOBAHOMY LUOKY, KOS BBEAEHHS afpeHaniHy Ta/abo iHY3iiHNX PO34MHIB € Tepanieo
nepLuoro Bu6opy, Hanbinbll BiANOBIAHMIA CYANHHWA LOCTYN — BHYTPILUHbOKICTKOBNA. 3a YMOBM, L0 TeXHika BMKOHAHA i3 MpaBuaamm acenTuku, pU3nK
iHpeKUiAHUX yCKNagHeHb Ay)Ke HU3bKuii. OaHaK BHYTPILLHLOKICTKOBWIA AOCTYN Mae 6yTu mepexigHWM CYAWHHUM AOCTYNOM Ta BUAANATMCA SKHANLIBMALLE.
[loro BUKOPUCTAHHS HIKONW HE MOBUHHO NEPEBULLYBATH 24 FOfNH.

Knto4osi cnosa: BHYTPIiLLHLOKICTKOBWIA JOCTYN, NepUepiiHUA BEHO3HUIA JOCTYM, AITH, peaHiMmaLlis.

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», Ivano-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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COBpeMeHHbIVI crnoco6 cocyancToro goctyna npv KPUTU4eCKUX COCTOAHUAX Y perten
AB. CemkoBuy, M. CemkoBuy
[BY3 «/BaHO-DpaHKOBCKNIA HALMOHAMbHBIA MESULMHCKNIA YHUBEPCUTET», YKpanHa

06ecne4eHure COCYAMCTOro A0CTyNa — OCHOBHAs 3aiaqa B TEYEHME NEPBbIX MUHYT PeaHMMaLmMK, OfIHAKO 3TO He [JO/KHO NPUBECTYU K MPEKPALLEHN0 HaXaTNid
Ha rPYAHYH KNeTKy Uni BeHTUNsiumu. CocyanCTbI JOCTYN 3aKMO4aeTCs B KaTeTepn3awun neprucepuyeckoin BeHbl UK BHYTPUKOCTHOTO (MHTPAOCCaNbHOTO)
npocTpaHcTea. Eeponenckuit CoBeT mo peaHumaunn ewe B 2005 . peKOMeHAOBan BBOAWTb B MPAKTUKY MPUMEHEHWS BHYTPUKOCTHOTO AOCTyna npu
OCYLLIECTBAIEHNN PEaHUMALMOHHBIX MeponpusaTuii. B cnedytowwmx npocmoTpax PekomeHaaumii EBponeiickoro Coseta no peanumauun (2010 r., 2015 r.) Toxe
0TMEYeHa He06XOAMMOCTb NPUMEHSTb BHYTPUKOCTHBIA LOCTYN NPWU NPOBEAEHUM CEPLEYHO-NEr04HOI peaHnmaln. Bpaiy HEOTNOXHbIX COCTOSHNIA crieayeT
NPUMEHSATL BHYTPUKOCTHBIA AOCTYN KaK NONE3HYH anbTepHaTUBY Nepucepuyeckomy BEHO3HOMY A0CTYNY. BHYTPUKOCTHbI AOCTYN UMEET BCe NpenmMyLLecTa
LIEHTPaNbHOT0 BEHO3HOIO [JOCTYNa, HO BbIMOMHAETCH 3HAYMTENbHO Nierye u GbicTpee. CnefoBaTenbHO, NpU OCTAHOBKE KPOBOOOPALLEHIS U [ibIXaHUS, a TaKxkKe
npy AeKOMMNEHCMPOBAHHOM LLIOKE, KOTZla BBEJIEHNE afipeHanuHa W/unn uHAY3MoHHbIX PACTBOPOB SBASETCS Tepanuei nepBoro BbI6GOPA, Camblil NOAXOAALNNA
COCYAMCTBIIA JOCTYN — BHYTPUKOCTHBIA. 1pn YCNIOBUM, 4TO TEXHWKA BbINOHEHA C NPaBWIAMI aCenTUKN, PUCK UHKEKLIMOHHBIX OCNIOXHEHWUI 04eHb HU3KWIA.
0fHaKko BHYTPUKOCTHbIA [OCTYN JOMKEH ObiTb MEPEXOAHbIM COCYAMCTbIM JOCTYNOM W YAANATbCA Kak MOXHO ObicTpee. Ero mcnonb3oBaHue HUKOrAa
He [OJKHO NpeBbIlwarth 24 4acos.

KnroueBbie cnoBa: BHYTPUKOCTHBIA JOCTYN, Nepudyepuyecknii BEHO3HbIA JOCTYN, [ETH, peaHUMaums.

33663H€‘{€HHH CYZIMHHOTO JIOCTYITy — OCHOB-  I0Th caMe 3 TpobGJeMaMi y IHX TePIIOYeproBux
He 3aB/IaHHs BIPOJOBXK MEPIIMX XBUJIWH JiKyBaldbHuX 3axonax [5,10]. Ak Bkaszye L.J. Mil-
peaHimariii, Tipote Iie He MOBMHHO TIpu3BecTH a0  ler, moHan 20 Mo yprentaux narientis y CIITA
NPUITMHEHHST HATUCKAHb HA TPYAHY KJIITKy abo moTpedyIoTh CYyJAMHHOTO IOCTYIy Ha eTari HajaH-
BeHTU AT [6,19]. BuHuKHEHHS yCKJIagHeHb Ta  HsS HEBIAKJIAAHOI TOMOMOTH. 3 HUX 5 MJIH Talli€H-
CMEPTh Yy MOAIOHMX CHUTYaIlisIX HEPiZKO IOB's3y-  TiB He BAAEThCs 3a0€3MeUNTH CTaHAAPTHUI IIepu-

ISSN 1992-5913 Cospemennas neauatpusi 8(88)/2017 33



Yntamte Hac Ha cawnTe: http://med-expert.com.ua

(hepuunuil BHYTPINTHBOBEHHUI JOCTYI, a Iiie
y 7 MJIH WOrO 3/IiiCHEHHSI BUMara€ MOBTOPHUX
crpob ta 3abupae HaaTo Oarato vacy [15].

CynuHHUN [OCTYI TOJISITAE y KaTeTepusarlil
neprdepruuHol BeHH ab0 BHYTPIITHBOKICTKOBOTO
mpoctopy [4,11]. €Bponeiicbka Pana 3 peanimartii
ne y 2005 p. pekomeHjyBajia 3arpoBa/KyBaTH
y TPAKTUKY 3aCTOCYBAHHSI BHYTPIIIHbOKICTKOBOTO
nocryny (BK/l) nipu 3pificHeHHI peaHiMaiiiitHuX
3aXO/liB. ¥ HACTYIHUX Teperysiiax PexoMmenaliin
Espomneiicbkoi Paam 3 peanimarnii (2010 p,,
2015 p.) TakoK 3a3HAYAETHCS HEOOXiAHICTH
3acrocoByBatu BK/] min uac mpoBesieHHs cepiieBo-
JlereHeBol peanimartii. Jlikapio HEBiJIKJIQHUX CTa-
HiB ciiy 3acrocoByBatu BK/] sik kopuchHy assrep-
HaTUBY niepruhepunaIHOMY BEHO3HOMY AocTyIry [17].
BHyTpilIHbOKICTKOBUIT OCTYNI Ma€ yci mepeBaru
IIEHTPAJIbHOTO BEHO3HOTO 3a0€3IIeUeHHSI, ajie BUKO-
HYETHhCS 3HAYHO Jiertme Ta mBumamre [9,12,13].
D. Oriot Ta cmiBast. (2001) BBaskaiots, mo BK/I —
pocTrii Ta eheKTUBHUI METO/I BBEJICHHSI ITperapa-
TiB TP OY/Ib-SIKUX KPUTUYHHUX CTAHAX Y Me/[iaTPId-
Hii TPaKTUIli, KOJIK BHYTPIITHbOBEHHE HA/IXO/KEH-
HS TperapaTiB HeMOXJIMBe abo HeajeKBaTHE.
3a yMOBH, MO TexXHiKa BUKOHAHA i3 TIPaBUJIAMU
acenTUKM, pU3UK 1H(MEKIINHUX YCKIAJHEHb IysKe
Husbknii. Ogunak BKJl mae Oytu mepeximaum
CYZIMHHUM JIOCTYIIOM Ta BUJIAJIATUCS SKHANIIIBU/IIIIE.
loro BUKOpHCTAHHS HiKOJIM He TIOBMHHO IIePeBN-
nyBatn 24 roxaun [8,18]. Karerepusaitito 1ien-
TPaJbHOI BEHW MOK€ BUKOHATU TIJIbKU JOCBimTde-
HUH CHEITiaIicT, a caMma MPOoIeaypa MOKe 3alHATH
MIEBHUH TTPOMIKOK Yacy, TOMY He € METO/IOM TIePIIO-
ro BHOOPY [Uist 3a6e3MedeH st CYANHHOTO JOCTYITY
Ha TIOYaTKOBUX eTarax peanimartii [2,14].

OTske, pu 3yNMUHII KPOBOOOITY Ta MMXaHHS,
a TaKOJK TIPH JIEKOMTIEHCOBAHOMY TITOKY, KOJTN BBe-
JIeHHsT apeHatiny Ta/abo iHdy3iiiHUX PO3YNHIB
€ TeparTieio meproro BUOOPY, HalO1IbIIT BiAIOBII-
HUUN CYIUHHUU OCTYT — Il€ BHYTPIITHbOKICTKO-
Buil [1]. SIK TigbKK cyAMHHUI OCTY Oyie Haiii-
HO 3adikcoBaHO, HEOOXIJIHO B3SITH 3pasKy KPOBI
Ui 1ab0PaTOPHUX aHAIII3iB, HAIIPUKJIA/, Fa3oMe-
Tpii KpOBI, IJiKeMii, eJeKTPOJIiTiB, 3arajibHOr0O
Ta MikpobioJsoriuHoro aHamizy kposi [3]. 3abip
Marepiany MPOBOAUTHCS Tiepe]l BBEIEHHIM Oy/Ib-
SIKUX PO3YMHIB, 32 YMOBH, 110 3a0ip KPOBi He 3aT-
pUMY€E BBeJIEHHS aJpCHAJIiHy Ta IHNIUX JIiKiB
i po3uwHiB, HEOOXiAHMX M Yac peaHimarii.
BoatocHe BBeneHHSI pO3UMHIB 3/IICHIOETHCS 3a
JIOTIOMOTOIO TpHIia ab0 KParinHHOW0 iHDY3i€o,
3 ypaxyBaHHsSIM BBejieHOro 00'emy. Yci Jiikw, 110
BBOJSTHCS Tl 4ac peaHimaliii, HeoOXiZHO TIpo-
HNITOBXHYTHU [aJli CyTUHHUM PYCJIOM, BBOJISYU
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6omioc i3 2-5 ma 0,9% i30TOHIYHOTO PO3UUHY
XJIOpUy Hatpito. /[ eApoTpaxeasbHOTO TMLISXY
XapakrepHa 3MinHa abcopOitist JiKiB, TOMY BHY-
TPIITHBOBEHHUM Ta BHYTPIITHBOKICTKOBUAM IILJISI-
X1 BBeJIEHHSI JIiKiB Oe3yMOBHO Kpaiii [7].
BayTpilHbOKICTKOBUI NOCTYI — Ii€ JOCTYII
nepuroro BubOOpYy y BUMAIAKY 3YHUHKH CEPIs
Ta MUXaHHSI YU TPU JI€KOMIIEHCOBAHOMY IIOKY.
octyn noBunen GbyHKIIIOHYBATH, TOKHU He Oye
3abe3reyeHo HaAidHWIT BEHO3HUI  JTOCTYIL.
Yepesz BK/l moxkna BBOpuTH JiKW, PO3YUHU
Ta npenapatu Kposi. Bemuki Gosocu motpibHO
NIBU/IKO BBOAWTH, CTUCKAIOYN TMAKeTH 3 PO3UM-
Hamu pykamu. loJku cremniajsbHOi KOHCTPYKIIii
N103BOJIA0Th TocTaBuT BK/] mBusko ta jerxo.
Jlanuii MeTo/1 3aCTOCOBYETHCS B CUTYAIlisIX, KON
crpobu 3abe3neynTy Ha[ilHUI BEHO3HUI JOCTYII
BUSIBJISIOTBCA HEBAAJIMMHU, 1 BUTPAYeHO MOHA]
OHY XBUJMHY 4Yacy. SIK 3a3Hauanocsd pamiiie,
e MUISIX TEPIoro BUOOPY TPU 3YMUHIN CepIis
Ta quxanHsa [16].
1106 xaTeTepusyBaTH IHTPAOCATBHUIN MTPOCTIP,
Heo6XigHo MaTH rosiky aust BK/I:
1. Tomku-tpoakapu 3 OTBOPOM Ha KiHII
Ta IBOMa HOKOBUMU OTBOPAMH, BBOASITHCS BPYUHY.
BinnosinHo 710 Biky BUKOPUCTOBYIOTH HACTYITHI
po3mipu:
& HOBOHapoKeHi — 6 MicsiB = 18 G;
¢ ity Bikom 6—18 micqawis = 16 G;
o jiitu crapuie 18 micaniB = 14 G.
2. ABTOMAaTH30BaHi MPUCTPOI, 1O BKPYUYIOTH
TOJKY B KICTKY. 3aCTOCYBAaHHS TaKOTO TPUIALY
BUMAara€ CIeliaJbHOTO HaBUYaHHsS, ajie aHaJi3
pe3yJIbTaTiB TTOKa3aB HOTO MIBUJIKICTD Ta e(DEKTUB-
HicTh. [onkM /st MYHKINT KiCTKOBOTO MO3KY
Ta MOIEPEKOBOI IYHKIIi MOKYTh OYyTH BUKOPUCTA-
Hi, SKIII0 HEMAE aJbTePHATUBU.
AHATOMIYHI OpIEHTUPU 71T BBEJEHHS TOKICT-
KOBWX TOJIOK:
& VY niTeli BikoM 710 6 POKiB: TlepeaHbO-MeIi-
aJibHa MTOBEPXHS TOMIJKYA Ha 2—3 M HUKYe
Biji OYrprCTOCTi BEJMKOTOMIJIKOBOI KiCTKU
(MemiasbHiIe Big GyrpucTocTi).

& Y miTeii BikoM 6 POKiB i cTapiie: Ha Me/lialTb-
Hill TTIOBEPXHI BEJMKOTOMIJIKOBOI KiCTKU Ha
3 cM BHUlIle Bijl Me/lia/IbHOI KICTOUKH.

o Ha jarepasbHiil TTOBEPXHI CTETHOBOI KiCTKH,
Ha 3 CM BHUIIIE B/l JJaT€PaIbHOTO HAJIBUPOCTKA.

o HHa nepenniil nmosepxHi roJiiBKM I1J1€40BOI
KicTku (y TiTITKIB).

Ili wmicis BusHaveHi Tak, MO0 YHUKHYTH
MONIKO/[PKEHHSI POCTOBUX IIJIACTUHOK JOBIUX
TpybuacTux Kictok (Mertadisy). Toska mpoxoauTh
yepe3 OKIiCTS Ta KOPTUKAJIBHUM 11ap 10 MeAyJisip-
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HOI TIOPOXKHWHU. BBeIeHHS TOJKU Y KICTKY
Ta MoYaToK iHdY3il po3unHy MOKYTh OyTH GOJIiC-
HUMU. Y TIPUTOMHOI IUTUHU IMIKIPY Ta MiJIOKICTS
HeoOXiHO iHiBTpyBaT 1% PO3YMHOM JIioKai-
HY, ToJaibiie 3HeOGOJEHHsS MOXKHA IPOBECTU
pa3oM i3 1epIlrM BBE/IEHHSIM PO3YMHIB.

ANTopuTM BBEJIEHHS JIOKICTKOBOI TOJIKU:

1. BusHaumTu miciie BBeIeHHS.

2. Ouucrutn i pozie3indiKyBaTH MIKIPy HaB-
KOJIO MiCIlg BBEJICHHSI CHUPTBMICHUM PO3UMHOM.

3. IndinsrpyBaru mkipy 0 okicts 1% posun-
HOM Jijlokainy (y NMPUTOMHOI JAWUTWUHU, Y HENPHU-
TOMHOI ITUTUHU MOKHA He BUKOHYBATN ).

4. 3adikcyBaTtu KiHIIIBKY, yTPUMYIOUH i1 HEZO-
MIHYIOUOI0 pYKOW (IIepeKOHalTecs, M0 PYyKU He
3HAXO/IAThCS 1M1/ KiHI[IBKOIO).

5. MitHo TpuMaTH roJIKy HaJ AiJISTHKOIO MIKipH
iz kyTom 90°.

6. [IpocyBaTtu ronKy Briepes KOJUBAJIBHIME Ta
obepragbHIMK pyXamu Tig kyToMm 90° 10 moBepx-
Hi JI0 MOMEHTY, KOJIU BiJ[4YETHCS, 110 TOJKA TIPO-
WIJIa KOPTUKAJIBHUH ap («BiAUYTTS TIPOBAIY» ).

7. Tonka moBMHHA YBIifiTM Ha TIMOUHY TIPU-
6s3HO 1-2 cMm.

v K0 3acTOCOBYETHCS AaBTOMATU30BAHUI
NPUCTPii, TaKW gK JpeJib, MPUTUCHYTHU
TOJIKY MIiITHO /10 IIKipH, BIMKHYTH JIBUTYH,
He JIOKJIaJIaTH 3yCUJIb.

v 3YINUHUTHUCH IPHU HOSIBI «BiUYTTS IIpOBa-
ay». [IpocyBanHs TOJIKM 3a/eKaTUMeE TaKOXK
BiJl TUITY BUKOPHCTOBYBAHOTO TIPUCTPOIO.

8. Ilicna BumameHHA Tpoakapy NPHUETHATH
KOPOTKUH TIEPeXifIHUK 13 TPUXOJOBUM KPAHOM,
i1 €/JHAHUM JIO TITIPUIIA Ta CUCTEMU JIJIsT iH(DY3ili.
AcniipyBatu KpoB a60 mpomMuTH (hiziosoTiaHUM
PO3UMHOM [IJIsT MiATBEPAKEHHS TPABUJIBHOTO
MOJIOKEHHST TOJIKK. Y MiAIKIpHIN TKaHWHI HaB-
KOJIO MicCII BBeJIEHHS He TIOBUHHO 3 SBUTHCS
HaOpsiKy. 3pasku KPOBI JIJIsI 3araJbHOTO aHAI3y
KPOBIi, CEYOBMHM, €JIEKTPOJITIB 1 TPoOM Ha cymic-
HicTh OepyThCs 10 BBEAEHHS JIIKiB Ta PO3YMHIB,
npore 3abip KPOBi He IIOBUHEH 3aTPUMyBaTH iX
BBEJICHHS.

9. Ilix ywac peanimariii micasT BBeJleHHS JIKiB
BBeCTH OOJIOC i30TOHIYHOTO PO3YMHY 00'€MOM
2—10 mu1, stk OyJ10 3a3HaveHo Buile. Besmki 06'emMu
pPiIIMHU BBOJATH, 3aCTOCOBYIOUM MOMIPHUM THUCK
(uepes mpui; abo CTUCKAIOYH MITIOK i3 PIANHOIO).

10. Ilicns BBemeHHS TOJKM 0 MEIyJISPHOI
HOPOKHUHU 11 MOJIOKeHHsT Oye cTabiIbHUM 1 He
BUMarae M0AaTtkoBoi ¢ikcarii. Tonky HeoOXimHO
3aKpIinuTH, MOO6 3amodirTk i BUIAJIKOBOMY yCY-
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HEHHIO, 0COOJMBO Ha Yac TPAHCIOPTYBAHHS JIO
MICIIsT TPU3HAYEHHS.

OCHOBHUMHU yCKJIQIHEHHSIMU ITiJ] 4yac KaTeTe-
pu3allii iHTpaocasbHOTO MPOCTOPY MOKYTH OYTH:

¢ ExcrpaBasallis /10 TKaHUH TPaIlJISIETbCI
PIIKO TIPU BUKOPUCTAHHI BHYTPIIIHLOKIC-
TKOBOI rosiku. TuMyacoBuii HaGPSK crocTe-
piraeTbcsi YacTo BHACJHIIOK IMOTPAILISTHHS
PIIMHU /10 OTOUYYIOUYMUX KICTKY TKAaHUH 3
Me/lyJISIPHOI [TIOPOKHUHM 4Yepe3 nepdopa-
ito. ITpu Oyab-IKOMY CYMHIBI IPUITMHUTH
BBE/ICHHA PO3YMHIB /10 KiCTKOBOMO3KOBOI
MOPOKHUHU Ta aclipyBaTh HEBEJIUKY KiJib-
KIiCTb PIJIMHM TITIPUIIOM. 3a3BUYAll 11e pijn-
Ha POKEBOTO KOJbOPY, OCKIJIbKU aCIiPY€ETh-
¢ JledKa KiJIbKiCTh KiCTKOBOTO MO3KY.

o EmOoumist: mpy HeTpMBAJIOMY BHUKOPHCTaHHI
JIOKICTKOBOI TOJIKM PU3UK KUPOBOI eMO01iT 60
eMOOJIiT KICTKOBMM MO3KOM HeBUCOKUI (<1%).

o [udexrii, HampuKIaa, ocTeoMiemiT. Pusmk
Ny’Ke HU3bKUH, SKIIO TOJIKY yTPUMYBaTH
SIKHAMKOPOTIIMI TIePiofl, SK TIJIbKH IIe
MOKJIUBO — ii HEOOXIZIHO BUIAINTH.

¢ KoMmnapTMeHT-CUH/IPOM: KPOBOBUJIUBU 10
dacmianbauxX OYTAAPIB MOKYTH TPU3BECTH
710 TIOPYTIIeHHS KPOBOTIOCTAYaHHS KiHITiBKH.

o llepesom: mpu mpaBUJIbHINM TEXHilli BUKO-
HaHHSA Ta IlepeBiplli Iepeji BBeJEHHSIM
TOJIKU, Y1 HEMAE KiCTKOBOI MaTOJIOT11, PUSUK
repesioMiB 3BOJIUTHCS /10 MIHIMYMY.

o Hexkpos mkipu.

JlokicTkoBa iH(dysid 1moBuHHA OyTH 3aMiHeHa
Ha CTaH/IAPTHUI BEHO3HUH JIOCTYII, SIK TIJTbKYU CTaH
auTuHu Oyze cTabinizoBaHo (MaKCUMAJIBHO 10 24
TO/INH).

Bucnosku

1. 3rimno 3 Pexomenmarisimu €BpomnelicbKoi
pazmu peanimariii, 3acrocyBanssi BK/[ npu 3miii-
CHEHHI peaHIMaIiiHUX 3aX0/IiB € ITPIOPUTETHUIM.

2. BayTpimubokicTkoBa iH()Y3id MOKe PO3TJIs-
JaTUCS K MeToJ BHUOOPY IIij yac HaJaHHS
JIOTIOMOTH [IiTAM 13 TpaBMaTUYHUM MIOKOM Ha
JIOTOCTIITaIbHOMY eTalli Ta Ha eTanax eBakyarlil.
s crBopenns BKJ] HeoOXizHO BigBoauTH He
6isbie 90 cekyr, abo Tpu cripobu.

3. Ilpu cTpyMUHHUX BHYTPINTHBOKICTKOBUX
iH(y3igx crocrepira€TbCst OOMIOYICTD, BUKIMKAHA
TUCKOM Ha TyOuacty cybcTaHifiio, 1o 1morpedye
a/IEKBaTHOTO 3HEOOJIEHHS.

Aemopu 3as61510mv NPo GI0CYMHicmb KOHGIIK-
my iHmepecis.
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Modern way of vascular access
in critical state of children
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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.
Keywords: intraosseous access, vascular access, children, resuscitation.

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]. TOA 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 IOA 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

o 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:

# 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 If an 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:

o 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

References

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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