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Ðîáîòà âèêîíàíà â ðàìêàõ ÍÄÐ êàôåäðè àíåñòå-
ç³îëîã³¿ òà ³íòåíñèâíî¿ òåðàï³¿ ÍÌÀÏÎ ³ì. Ï. Ë. Øó-
ïèêà «Âèâ÷åííÿ ïðîâ³äíèõ ïàòîô³ç³îëîã³÷íèõ ïîðó-
øåíü ó õâîðèõ, ÿê³ ïåðåáóâàþòü ó êðèòè÷íèõ ñòàíàõ, 
îáóìîâëåíèõ òðàâìîþ, ³íôåêö³ºþ òà ³íòîêñèêàö³-
ºþ, ç ðîçðîáêîþ îïòèìàëüíèõ òåõíîëîã³é ³íòåí-
ñèâíî¿ òåðàï³¿ òà àíåñòåç³îëîã³÷íîãî çàáåïå÷åííÿ» 
(¹ 018U000170, 2008-2013 pp.)

Âñòóï. Ó ìåäèöèí³ êðèòè÷íèõ ñòàí³â ñâîº÷àñíå 
çàáåçïå÷åííÿ íàä³éíîãî ñóäèííîãî äîñòóïó ÷àñòî 
îçíà÷àº ïðîâåäåííÿ ìåæ³ ì³æ æèòòÿì ³ ñìåðòþ. Çà 
äåÿêèìè îö³íêàìè, ç ïîíàä 20 ì³ëüéîí³â óðãåíòíèõ 
ïàö³ºíò³â, ÿê³ ó ÑØÀ ùîðîêó ïîòðåáóþòü ñóäèííîãî 
äîñòóïó íà åòàï³ íàäàííÿ íåâ³äêëàäíî¿ äîïîìîãè, 
ï’ÿòè ì³ëüéîíàì ñòàíäàðòíèé ïåðèôåðè÷íèé âíó-
òð³øíüîâåííèé äîñòóï çàáåçïå÷èòè íå âäàºòüñÿ, à 
ùå ó ñåìè ì³ëüéîí³â éîãî çä³éñíåííÿ âèìàãàº ïî-
âòîðíèõ ñïðîá òà çàáèðàº íàäòî áàãàòî ÷àñó [34]. 
Äîäàòêîâ³ íåñïðèÿòëèâ³ îáñòàâèíè, òàê³ ÿê øîê ³ ã³-
ïîâîëåì³ÿ ó ïàö³ºíòà, îáìåæåíèé äîñòóï äî ò³ëà 
ïîñòðàæäàëîãî òà íåäîñòàòí³é ð³âåíü îñâ³òëåííÿ íà 
ì³ñö³ íåùàñíîãî âèïàäêó, ìîæóòü ñóòòºâî ïîã³ðøèòè 
ñèòóàö³þ. ßê ðåçóëüòàò, òèñÿ÷³ ïàö³ºíò³â ïåðåä÷àñíî 
ïîìèðàþòü íà äîãîñï³òàëüíîìó åòàï³. Îñîáëèâîãî 
çíà÷åííÿ ïðîáëåìà çàáåçïå÷åííÿ ñóäèííîãî äî-
ñòóïó íàáóâàº ïðè ìàñîâîìó íàäõîäæåíí³ ïàö³ºíò³â 
ó âèïàäêàõ ïðèðîäíèõ (ñòèõ³éí³ ëèõà), òåõíîãåííèõ 
(âåëèê³ àâàð³¿ íà âèðîáíèöòâ³) òà àíòðîïîãåííèõ 
(â³éñüêîâ³ ä³¿, òåðîðèñòè÷í³ àêòè, íàðîäí³ çàâîðó-
øåííÿ, íåùàñí³ âèïàäêè ï³ä ÷àñ ìàñîâèõ ðåë³ã³éíèõ, 
êóëüòóðíèõ òà ñïîðòèâíèõ ïîä³é) êàòàêë³çì³â, ùî ñó-
ïðîâîäæóþòüñÿ ÷èñëåííèìè æåðòâàìè. Íàä³éíîþ 
àëüòåðíàòèâîþ â òàêèõ ñèòóàö³ÿõ ñòàº âíóòð³øíüî-
ê³ñòêîâèé (ÂÊ) øëÿõ ââåäåííÿ ïðåïàðàò³â. 

²ñòîð³ÿ. ²ñòîð³ÿ ìåòîäèêè ÂÊ äîñòóïó íàë³÷óº 
ìàéæå 100 ðîê³â. Ïåðøå íàóêîâå ïîâ³äîìëåííÿ 
ïðî ìîæëèâ³ñòü ÂÊ äîñòóïó äî ñèñòåìè êðîâîîá³ãó 
ç’ÿâèëîñü ó 1922 ðîö³, êîëè ñï³âðîá³òíèê Ãàðâàðä-
ñüêîãî óí³âåðñèòåòó C. K. Drinker îïóáë³êóâàâ â Àìå-
ðèêàíñüêîìó Æóðíàë³ Ô³ç³îëîã³¿ ðåçóëüòàòè ñâî¿õ 
äîñë³äæåíü ùîäî îñîáëèâîñòåé ñòåðíàëüíîãî êðî-
âîòîêó ó ññàâö³â òà çàïðîïîíóâàâ âèêîðèñòàííÿ ÂÊ 
ïðîñòîðó ãðóäèíè â ÿêîñò³ âåíè, ùî íå ñïàäàºòüñÿ 
[12]. Â åêñïåðèìåíò³ íà òâàðèíàõ â³í ïðîäåìîíñòðó-
âàâ, ùî ðå÷îâèíè, ââåäåí³ â ê³ñòêîâèé ìîçîê, øâèä-
êî àáñîðáóþòüñÿ ó ñèñòåìíèé êðîâîîá³ã. 

Íàñòóïí³ äâà äåñÿòèð³÷÷ÿ îçíàìåíóâàëèñü ïî-
äàëüøèìè äîñë³äæåííÿìè ïðîáëåìè ÂÊ ââåäåííÿ 

ïðåïàðàò³â. Òàê³ â³äîì³ äîñë³äíèêè ÂÊ äîñòóïó ÿê 
äîêòîð L. Tocantins ç Ô³ëàäåëüô³¿ òà éîãî êîëåãà 
J. F. O’Neill íà ïî÷àòêó 1940-õ ðîê³â ï³äòâåðäèëè, 
ùî ê³ñòêîâî-ìîçêîâèé ïðîñò³ð äîâãèõ òðóá÷àñòèõ 
ê³ñòîê òà ãðóäèíè ìîæå âèêîðèñòîâóâàòèñü äëÿ çà-
áåçïå÷åííÿ ñóäèííîãî äîñòóïó [53-54]. Âîíè ïðî-
äåìîíñòðóâàëè, ùî áàðâíèê ÷åðâîíîãî êîëüîðó, 
ââåäåíèé ó ÂÊ ïðîñò³ð âåëèêîãîì³ëêîâî¿ ê³ñòêè êðî-
ëèêà, ç’ÿâëÿºòüñÿ â ïîðîæíèíàõ ñåðöÿ ÷åðåç 10 ñå-
êóíä ï³ñëÿ ³í’ºêö³¿. ²íøèé ï³îíåð ÂÊ ³íôóç³¿, äîêòîð 
E. M. Papper, íåçàáàðîì äîâ³â, ùî ÷àñîâ³ ïàðàìåòðè 
öèðêóëÿö³¿ ð³äèí, ââåäåíèõ ÂÊ òà âíóòð³øíüîâåííèì 
øëÿõîì, ïðàêòè÷íî íå â³äð³çíÿþòüñÿ [43]. 

Íàéâèùîãî ï³êó âèêîðèñòàííÿ ÂÊ äîñòóïó äëÿ 
ââåäåííÿ ìåäèêàìåíò³â äîñÿãëî â ðîêè Äðóãî¿ ñâ³òî-
âî¿ â³éíè, êîëè ÂÊ øëÿõ âîëåì³÷íî¿ ðåñóñöèòàö³¿ âè-
áèðàâñÿ ìåäèêàìè äëÿ ðÿòóâàííÿ æèòòÿ ñîëäàò³â, ÿê³ 
ïîìèðàëè â³ä ãåìîðàã³÷íîãî øîêó [13]. Çàäîêóìåí-
òîâàíî ïîíàä 4 000 âèïàäê³â âèêîðèñòàííÿ ÂÊ ³íôóç³¿ 
ó âîºííèé ÷àñ. 

Ó ï³ñëÿâîºííèé ÷àñ ìåòîä ÂÊ ³íôóç³¿ áóâ íåçàñëó-
æåíî çàáóòèì. Îñíîâíèìè ïðè÷èíàìè öüîãî ñòàëè 
ïîâåðíåííÿ â³éñüêîâèõ ñïåö³àë³ñò³â, ÿê³ ìàëè äîñâ³ä 
ÂÊ ³íôóç³¿, äî öèâ³ëüíî¿ ìåäèöèíè, â³äñóòí³ñòü ó òîé 
÷àñ ó ÑØÀ ³íñòèòóòó ïàðàìåäèê³â òà ðîçðîáêà ³ çà-
ïðîâàäæåííÿ ó øèðîêó êë³í³÷íó ïðàêòèêó âíóòð³ø-
íüîâåííèõ ïëàñòèêîâèõ êàòåòåð³â îäíîðàçîâîãî 
âèêîðèñòàííÿ. Ðåàí³ìàö³þ ìåòîäó ïðèïèñóþòü àìå-
ðèêàíñüêîìó ïåä³àòðó J. Orlowski ç êë³í³êè Êë³âëåíäà, 
ÿêèé ï³ñëÿ â³äâ³äàííÿ íà ïî÷àòêó 1980-õ ðîê³â ²íä³¿ ó 
çâ’ÿçêó ç åï³äåì³ºþ õîëåðè òà ñïîñòåðåæåííÿ çà òèì, 
ÿê âêðàé çíåâîäíåíèõ ä³òåé ðÿòóâàëè øëÿõîì ÂÊ ³í-
ôóç³¿, îïóáë³êóâàâ ó 1984 ðîö³ ñòàòòþ, â ÿê³é çàêëè-
êàâ äî â³äðîäæåííÿ ìåòîäó ÂÊ ³íôóç³¿ â ïåä³àòðè÷í³é 
ïðàêòèö³ [41]. Çàêîðäîíí³ ïóáë³êàö³¿ îñòàíí³õ ðîê³â 
ñâ³ä÷àòü ïðî çíà÷íå ðîçøèðåííÿ ç òîãî ÷àñó ïðàêòè-
êè âèêîðèñòàííÿ ÂÊ øëÿõó çàáåçïå÷åííÿ ñóäèííîãî 
äîñòóïó íà äîãîñï³òàëüíîìó òà ðàííüîìó ãîñï³òàëü-
íîìó åòàïàõ ÿê ó ä³òåé, òàê ³ â äîðîñëèõ [8, 18, 29, 36, 
38, 45, 46, 48]. 

Âèçíàííÿ êàíþëÿö³¿ ÂÊ ïðîñòîðó ÿê øâèäêîãî, 
íàä³éíîãî òà åôåêòèâíîãî ñïîñîáó çàáåçïå÷åííÿ 
äîñòóïó äî ñèñòåìíîãî êðîâîîá³ãó çíàéøëî ñâîº 
â³äîáðàæåííÿ â îñòàíí³õ íàñòàíîâàõ ªâðîïåéñüêî¿ 
Ðàäè Ðåàí³ìàö³¿ ç ñåðöåâî-ëåãåíåâî¿ ðåàí³ìàö³¿, â 
ÿêèõ ÂÊ äîñòóï ÿê íàéêðàùà àëüòåðíàòèâà âíóòð³ø-
íüîâåííîìó ðåêîìåíäóºòüñÿ ó âèïàäêàõ, êîëè ïåðè-
ôåðè÷íó âåíó íå âäàºòüñÿ êàòåòåðèçóâàòè âïðîäîâæ 
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ïåðøèõ äâîõ õâèëèí ðåàí³ìàö³¿ àáî âíóòð³øíüîâåí-
íèé äîñòóï ç ÿêèõîñü ïðè÷èí âèÿâëÿºòüñÿ âçàãàë³ íå-
ìîæëèâèì [11]. 

Àíàòîìî-ô³ç³îëîã³÷í³ ïåðåäóìîâè. Ç àíàòî-
ì³÷íî¿ òî÷êè çîðó ÂÊ ³íôóç³ÿ º ìîæëèâîþ ³ç-çà íàÿâ-
íîñò³ â ê³ñòêîâîìó ìîçêó äîâãèõ òðóá÷àñòèõ òà äåÿ-
êèõ ³íøèõ ê³ñòîê ñ³òêè âçàºìíî ïåðåïëåòåíèõ äð³áíèõ 
âåí, ùî äðåíóþòü ìåäóëÿðí³ ñèíóñè [50]. Âêàçàí³ 
âåíè ï³äòðèìóþòüñÿ ê³ñòêîâèìè ñòðóêòóðàìè, à òîìó 
í³êîëè íå ñïàäàþòüñÿ òà çàáåçïå÷óþòü â³äíîñíî ïî-
ñò³éíèé êðîâîò³ê ÷åðåç âíóòð³øíüîê³ñòêîâèé ïðîñò³ð 
íàâ³òü ó ïàö³ºíò³â ç øîêîì òà ã³ïîâîëåì³ºþ. Ç ³íòðà-
ìåäóëÿðíèõ âåí êðîâ øâèäêî ïîñòóïàº â ñèñòåìíèé 
êðîâîîá³ã. 

Áóäü-ÿê³ ë³êàðñüê³ çàñîáè òà ³íôóç³éí³ ðîç÷èíè, 
ùî âèêîðèñòîâóþòüñÿ äëÿ ðóòèííî¿ âíóòð³øíüîâåí-
íî¿ ìåäèêàìåíòîçíî¿ òà âîëåì³÷íî¿ ðåñóñöèòàö³¿, 
òàê³ ÿê àäðåíàë³í, àòðîï³í, äîôàì³í, äîáóòàì³í, ë³äî-
êà¿í, ä³ãîêñèí, ã³äðîêàðáîíàò íàòð³þ, ãåïàðèí, àíòè-
á³îòèêè, ì³îðåëàêñàíòè, êðèñòàëî¿äè, êîëî¿äè ³ ïðå-
ïàðàòè êðîâ³, ìîæóòü áóòè áåçïå÷íî ââåäåí³ ÂÊ [3, 6, 
16, 20, 26]. Äîçóâàííÿ ìåäèêàìåíò³â òà ðîç÷èí³â ïðè 
ÂÊ øëÿõó ââåäåííÿ íå â³äð³çíÿºòüñÿ â³ä äîçóâàííÿ 
ïðè âíóòð³øíüîâåííîìó [6, 31]. Â’ÿçê³ ìåäèêàìåíòè 
òà êîëî¿äí³ ðîç÷èíè, à òàêîæ êðèñòàëî¿äí³ ðîç÷èíè ó 
âèïàäêàõ íåîáõ³äíîñò³ ïðèñêîðåíî¿ âîëåì³÷íî¿ ðå-
ñóñöèòàö³¿, ïîâèíí³ ââîäèòèñü ï³ä òèñêîì àáî àâòî-
ìàòèçîâàíèì (ç äîïîìîãîþ ³íôóç³éíèõ íàñîñ³â òà 
ñïåö³àëüíèõ ì³øê³â äëÿ ïðèñêîðåíîãî ââåäåííÿ ðîç-
÷èí³â ï³ä òèñêîì), àáî ðó÷íèì (ç äîïîìîãîþ øïðè-
ö³â òà òð³éíèê³â äëÿ ñóäèííèõ ë³í³é) ñïîñîáîì, ùîá 
çäîëàòè îï³ð âåí-åì³ñàð³â, ùî çâ’ÿçóþòü ÂÊ ïðîñò³ð 
ç ñèñòåìîþ êðîâîîá³ãó [23]. Øâèäê³ñòü ³íôóç³¿, ÿêî¿ 
âäàºòüñÿ äîñÿãíóòè ïðè ÂÊ äîñòóï³, çàçâè÷àé, åêâ³-
âàëåíòíà øâèäêîñò³ ³íôóç³¿, ÿêà äîñÿãàºòüñÿ ïðè ïå-
ðèôåðè÷íîìó âíóòð³øíüîâåííîìó äîñòóï³ ÷åðåç êà-
íþëþ 21-ãî êàë³áðó [35]. Ïî÷àòîê ä³¿ ìåäèêàìåíò³â òà 
¿õ êîíöåíòðàö³¿ ï³ñëÿ ÂÊ ââåäåííÿ ï³ä ÷àñ ñåðöåâî-
ëåãåíåâî¿ ðåàí³ìàö³¿ íàáëèæàþòüñÿ äî òèõ, ùî äî-
ñÿãàþòüñÿ ï³ñëÿ âíóòð³øíüîâåííîãî [47, 39]. Â åêñ-
ïåðèìåíòàõ íà òâàðèíàõ ïðîäåìîíñòðîâàíî, ùî ÂÊ 
øëÿõ ââåäåííÿ ìåäèêàìåíò³â ìîæå áóòè òàêèì æå 
åôåêòèâíèì, ÿê ³ âíóòð³øíüîâåííèé ÷åðåç öåíòðàëü-
íó âåíó [47, 40, 37], òà íàâ³òü á³ëüø åôåêòèâíèì, í³æ 
âíóòð³øíüîâåííèé ÷åðåç ïåðèôåðè÷íó âåíó [47]. 

Ïîð³âíÿëüí³ ëàáîðàòîðí³ äîñë³äæåííÿ çðàçê³â 
âåíîçíî¿ êðîâ³ òà ê³ñòêîâîãî ìîçêó ó ä³òåé ç ðàêîì 
ïîêàçàëè, ùî àñï³ðàòè ê³ñòêîâîãî ìîçêó, îòðèìà-
í³ â³äðàçó ï³ñëÿ êàíþëÿö³¿ ÂÊ ïðîñòîðó (äî ïî÷àòêó 
³íôóç³¿), ìîæóòü áóòè âèêîðèñòàí³ äëÿ ïðîâåäåííÿ 
ö³ëîãî ðÿäó ëàáîðàòîðíèõ òà ì³êðîá³îëîã³÷íèõ äî-
ñë³äæåíü, òàêèõ ÿê âèçíà÷åííÿ ð³âí³â ãåìîãëîá³íó, 
ãëþêîçè, íàòð³þ, õëîðó, ñå÷îâèíè, êðåàòèí³íó, pH, 
pCO

2
, á³êàðáîíàòó ³ ñèðîâàòêîâèõ êîíöåíòðàö³é ìå-

äèêàìåíò³â òà îòðèìàííÿ êóëüòóð áàêòåð³é, â³ðóñ³â ³ 
ãðèáê³â [21, 55]. Êð³ì òîãî, àñï³ðàòè ê³ñòêîâîãî ìîçêó 
äîçâîëÿþòü áåçïîìèëêîâî âèçíà÷àòè ãðóïîâó òà 
ðåçóñ-ïðèíàëåæí³ñòü êðîâ³ [5]. Íà â³äì³íó â³ä ïåðå-
ë³÷åíèõ, òàê³ äîñë³äæåííÿ ÿê ï³äðàõóíîê ëåéêîöèòàð-
íî¿ ôîðìóëè, âèçíà÷åííÿ ð³âí³â êàë³þ, ³îí³çîâàíîãî 

êàëüö³þ, ALT, AST òà îêñèãåíàö³¿ ó çðàçêàõ ê³ñòêîâîãî 
ìîçêó äàþòü ðåçóëüòàòè, ùî íå â³äïîâ³äàþòü ïîêàç-
íèêàì ïåðèôåðè÷íî¿ êðîâ³. 

Íà òâàðèííèõ ìîäåëÿõ (ñîáàêàõ) ïîêàçàíî, ùî ÂÊ 
ââåäåííÿ ë³êàðñüêèõ çàñîá³â ìîæå íåãàòèâíî âïëè-
íóòè íà êîðåêòí³ñòü ïîäàëüøèõ ëàáîðàòîðíèõ àíàë³-
ç³â [25], òîìó á³ëüø³ñòü åêñïåðò³â íå ðåêîìåíäóþòü 
âèêîðèñòîâóâàòè ÂÊ äîñòóï äëÿ ëàáîðàòîðíèõ äî-
ñë³äæåíü, ÿêùî â³í óæå âèêîðèñòîâóâàâñÿ äëÿ ââå-
äåííÿ ïðåïàðàò³â. 

Ïîêàçàííÿ. Îñíîâíèìè ãðóïàìè ïàö³ºíò³â, ÿêèì 
ìîæå áóòè ïîêàçàíèé ÂÊ äîñòóï, º [1]: 

 íîâîíàðîäæåí³, ä³òè óñ³õ â³êîâèõ ãðóï òà äîðîñ-
ë³ ó ñòàí³ êë³í³÷íî¿ ñìåðò³ ó âèïàäêàõ, êîëè íå âäàºòü-
ñÿ øâèäêî çàáåçïå÷èòè äîñòóï ÷åðåç ïåðèôåðè÷-
íó âåíó (ó çâ’ÿçêó ç âèð³øàëüíèì çíà÷åííÿì ÷àñó â 
òàêèõ âèïàäêàõ êàíþëÿö³þ ÂÊ ïðîñòîðó ñë³ä ââàæàòè 
á³ëüø ïð³îðèòåòíîþ, í³æ êàòåòåðèçàö³þ öåíòðàëüíî¿ 
âåíè àáî âåíåñåêö³þ);

 ïàö³ºíòè ç íåâ³äêëàäíîþ ãîñòðîþ õ³ðóðã³÷íîþ 
àáî òåðàïåâòè÷íîþ ïàòîëîã³ºþ òÿæêîãî ñòóïåíþ 
(ïîë³òðàâìà, îï³êè, øîê, ñåïñèñ, åï³ëåïòè÷íèé ñòà-
òóñ) ó âèïàäêàõ, êîëè íå âäàºòüñÿ øâèäêî çàáåçïå-
÷èòè äîñòóï ÷åðåç ïåðèôåðè÷íó âåíó;

 ïàö³ºíòè, ÿêèì ñóäèííèé äîñòóï íåîáõ³äíèé 
çà êë³í³÷íèìè ïîêàçàííÿìè äëÿ ïðîâåäåííÿ âíó-
òð³øíüîâåííî¿ ìåäèêàìåíòîçíî¿ òåðàï³¿, áåç ÿêî¿ íå 
ìîæíà îá³éòèñü, àëå ÿêèì éîãî íå âäàºòüñÿ çàáåç-
ïå÷èòè ³íøèìè øëÿõàìè òà ìåòîäàìè, íåçâàæàþ÷è 
íà ÷èñëåíí³ ïîïåðåäí³ ñïðîáè. 

Ïðîòèïîêàçàííÿ. ²ñíóº â³äíîñíî ìàëî ïðîòèïî-
êàçàíü äî âèêîíàííÿ ÂÊ äîñòóïó, òàê ÿê ìåòîä âèêî-
ðèñòîâóºòüñÿ, ãîëîâíèì ÷èíîì, ó ñèòóàö³ÿõ, ùî çà-
ãðîæóþòü æèòòþ. Äî àáñîëþòíèõ ïðîòèïîêàçàíü 
íàëåæàòü: 

 ïîðóøåííÿ ö³ë³ñíîñò³ ê³ñòêè òðàâìàòè÷íî-
ãî (ïåðåëîì) àáî ÿòðîãåííîãî (íåäàâíÿ – â ìåæàõ 
24 ãîäèí – ïåíåòðàö³ÿ â ³íòðàìåäóëÿðíèé ïðîñò³ð 
ê³ñòêè â ðåçóëüòàò³ ïîïåðåäí³õ ñïðîá ÂÊ äîñòóïó) 
ïîõîäæåííÿ, òàê ÿê ðîç÷èíè òà ìåäèêàìåíòè, ùî 
ââîäÿòüñÿ, íå áóäóòü ïîñòóïàòè â ñèñòåìíèé êðîâî-
îá³ã ó çâ’ÿçêó ç âèò³êàííÿì ÷åðåç ì³ñöå ïåðåëîìó àáî 
ïóíêö³éíèé îòâ³ð;

 ïîøêîäæåííÿ ñóäèí ê³íö³âêè òðàâìàòè÷íîãî 
(ðîçðèâ) àáî ÿòðîãåííîãî (íåâäàëà ñïðîáà âåíå-
ñåêö³¿) ïîõîäæåííÿ, òàê ÿê ðîç÷èíè òà ìåäèêàìåí-
òè, ùî ââîäÿòüñÿ, íå áóäóòü ïîñòóïàòè â ñèñòåìíèé 
êðîâîîá³ã àáî ó çâ’ÿçêó ç ïîðóøåííÿì öèðêóëÿö³¿ 
êðîâ³ ÷åðåç ê³ñòêó, ÿêùî ïîøêîäæåíà ìàã³ñòðàëüíà 
àðòåð³ÿ, àáî ó çâ’ÿçêó ç ¿õ âèò³êàííÿì ÷åðåç äåôåêò 
ó ñóäèíí³é ñò³íö³, ÿêùî ïîøêîäæåíà âåíà, ÷åðåç ÿêó 
äðåíóºòüñÿ ³íòðàìåäóëÿðíà êðîâ. 

Äî â³äíîñíèõ ïðîòèïîêàçàíü â³äíîñÿòü:
 ïàòîëîã³÷í³ ïðîöåñè (íàïðèêëàä, îï³ê, ôëåã-

ìîíà, îñòåîì³ºë³ò) àáî ïîïåðåäíÿ îðòîïåäè÷íà 
îïåðàö³ÿ (íàïðèêëàä, òîòàëüíå åíäîïðîòåçóâàííÿ 
êîë³ííîãî ñóãëîáó) â çîí³ áàæàíî¿ ÂÊ êàíþëÿö³¿, 
òàê ÿê ÂÊ äîñòóï áóäå íåñòè ðèçèêè ³íôåêö³éíèõ 
óñêëàäåíü [23, 40] àáî ìîæå âèÿâèòèñü íåäîñòàòíüî 
åôåêòèâíèì;
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 çàõâîðþâàííÿ ê³ñòîê, ùî ñóïðîâîäæóþòüñÿ 
ï³äâèùåíîþ ¿õ ëàìê³ñòþ, âðîäæåíîãî (íàïðèêëàä, 
osteogenesis imperfectà) àáî íàáóòîãî (íàïðèêëàä, 
îñòåîïîðîç) ïîõîäæåííÿ, òàê ÿê ñïðîáè ÂÊ äîñòóïó 
áóäóòü íåñòè íåáåçïåêó ÿòðîãåííîãî ïåðåëîìó; 

 âðîäæåí³ âàäè ñåðöÿ ç âíóòð³øíüîñåðöå-
âèì øóíòîì êðîâ³ ñïðàâà íàë³âî (íàïðèêëàä, òå-
òðàäà Ôàëëî òà àòðåç³ÿ ëåãåíåâî¿ àðòåð³¿), òàê ÿê 
ñïðîáè ÂÊ äîñòóïó áóäóòü íåñòè íåáåçïåêó åìáîë³¿ 
ñóäèí ãîëîâíîãî ìîçêó ÷àñòèíêàìè æèðó àáî ê³ñòêî-
âîãî ìîçêó [40, 42, 15]. 

Òåõí³÷í³ ïðèñòðî¿ äëÿ ÂÊ äîñòóïó. Ë³äåðàìè â 
ðîçðîáö³ òåõí³÷íèõ ïðèñòðî¿â äëÿ ÂÊ äîñòóïó º ÑØÀ 
òà Êàíàäà. ²ñíóþòü òðè îñíîâí³ ìåòîäèêè òà, â³äïî-
â³äíî, òðè ãðóïè òåõí³÷íèõ ïðèñòðî¿â äëÿ êàíþëÿö³¿ 
ÂÊ ïðîñòîðó ó ä³òåé òà äîðîñëèõ – ìàíóàëüí³, ïðó-
æèííî-óäàðí³ òà àêóìóëÿòîðíî-äðèëåâ³ [31, 4]:

 ìàíóàëüí³ ïðèñòðî¿, äî ÿêèõ â³äíîñÿòüñÿ 
ãîëêè Jamshidi (âèðîáíèê – Cardinal Health, McGraw 
Park, Illinois, USA), Dieckmann (âèðîáíèê – Cook 
Critical Care, Bloomington, Indiana, USA) òà äåÿê³ 
³íø³, ïðèçíà÷åí³ äëÿ ðó÷íîãî ¿õ âêðó÷óâàííÿ â ê³ñòêó 
ïåðåâàæíî ó ïàö³ºíò³â ìîëîäøîãî â³êó ç íåçð³ëèì 
ñêåëåòîì ³ ïðåäñòàâëÿþòü ñîáîþ ïîðîæíèñò³ ñòà-
ëåâ³ ãîëêè, îñíàùåí³ âíóòð³øí³ì òðîàêàðîì äëÿ çà-
ïîá³ãàííÿ çàêóïîðö³ ê³ñòêîâèìè ôðàãìåíòàìè, ðóêî-
ÿòêîþ äëÿ ðîçì³ùåííÿ äîëîí³ ë³êàðÿ òà ïåðåñóâíèì 
áîðòèêîì/ôëàíöåì (àáî ì³òêàìè) äëÿ ðåãóëþâàííÿ 
(àáî êîíòðîëþ) ãëèáèíè êàíþëÿö³¿;

 íàï³âàâòîìàòè÷í³ ïðóæèííî-óäàðí³ ïðè-
ñòðî¿, äî ÿêèõ â³äíîñÿòüñÿ FAST1® äëÿ äîñòóïó ÷åðåç 
ãðóäèíó òà B. I. G® äëÿ äîñòóïó ÷åðåç äîâã³ òðóá÷àñò³ 
ê³ñòêè, ìàþòü íàñòóïí³ õàðàêòåðèñòèêè:

 ïåðøèé òèï, ïðèñòð³é FAST1® Intraosseous 
Infusion System òà éîãî ìîäèô³êàö³ÿ FASTx™ 
Sternal Intraosseous Device  (âèðîáíèê – Pyng 
Medical Corporation, Vancouver, Canada), ïðèçíà÷å-
íèé äëÿ çàáåçïå÷åííÿ ñòåðíàëüíîãî ÂÊ äîñòóïó ó 
ïàö³ºíò³â â³êîì 12 ðîê³â òà á³ëüøå é îñíàùåíèé ìå-
õàí³çìîì êîíòðîëþ ãëèáèíè ïåíåòðàö¿ ó âèãëÿä³ ê³ëü-
êîõ ðîçì³ùåíèõ ïî ïåðèìåòðó êîëà ãîëîê-ùóï³â, ùî 
òî÷íî âèçíà÷àþòü ãëèáèíó ãðóäèíè ³ ïåðåøêîäæàþòü 
âèïàäêîâ³é êàíþëÿö³¿ ñåðåäîñò³ííÿ, òà öåíòðàëüíî 
ðîçì³ùåíîþ ãîëêîþ-êàíþëåþ, ùî ïðè ñèëüíîìó íà-
òèñêóâàíí³ íà ïðèñòð³é ïðîíèêàº ç äîïîìîãîþ ðîç-
ì³ùåíî¿ âñåðåäèí³ íüîãî ïðóæèíè â ³íòðàìåäóëÿð-
íèé ïðîñò³ð ãðóäèíè [10]; 

 äðóãèé òèï, ê³ñòêîâî-³í’ºêö³éíèé ï³ñòîëåò 
B. I. G® Bone Injection Gun (âèðîáíèê – WaisMed 
Ltd, Houston, Texas, USA), ïðèçíà÷åíèé äëÿ çàáåç-
ïå÷åííÿ ïåðåâàæíî âåëèêîãîì³ëêîâîãî ÂÊ äîñòóïó ó 
ä³òåé òà äîðîñëèõ (äîñòóïíèé, â³äïîâ³äíî, ó 2-õ ð³ç-
íèõ ðîçì³ðàõ) ³ ìàº ïîòóæíó ïðóæèíó, ùî ï³ñëÿ âèäà-
ëåííÿ çàïîá³æíîãî ñòîïîðíîãî øòèôòà ³ íàòèñêàííÿ 
íà ñïóñêîâèé ãà÷îê çàãàíÿº êàíþëþ â ³íòðàìåäóëÿð-
íèé ïðîñò³ð ê³ñòêè [4, 10]; 

 íàï³âàâòîìàòè÷í³ àêóìóëÿòîðíî-äðèëå-
â³ ïðè ñòðî¿, äî ÿêèõ â³äíîñèòüñÿ ãîëêîâèé äðàé-
âåð («ãîëêîâåðò») EZ-IO® (âèðîáíèê – VidaCare 
Corporation., Shavano Park, Texas, USA), ïðèçíà÷åí³ 

äëÿ êàíþëÿö³¿ ÂÊ ïðîñòîðó ó ïàö³ºíò³â óñ³õ â³êîâèõ 
ãðóï ³ îñíàùåí³ åëåêòðè÷íèì äæåðåëîì åíåðã³¿ ó âè-
ãëÿä³ àêóìóëÿòîðíî¿ áàòàðå¿ òà íàáîðîì ç 3-õ ãîëîê 
ð³çíî¿ äîâæèíè (äëÿ ä³òåé òà äîðîñëèõ) [4, 10]. 

Ë³òåðàòóðí³ äæåðåëà ñâ³ä÷àòü ïðî âèñîêó ÷àñòî-
òó óñï³õó òà âèñîêó øâèäê³ñòü êàíþëÿö³¿ ÂÊ ïðîñòîðó 
ïðè ¿¿ âèêîíàíí³ îïèñàíèìè âèùå ïðèñòðîÿìè:

 ìàíóàëüí³ ãîëêè: â³äñîòîê óñï³õó – 76-100 % 
(ó ïàö³ºíò³â â³êîì á³ëüøå îäíîãî ðîêó – 50-67 %), ñå-
ðåäí³é ÷àñ – 38 ñåêóíä [22];

 FAST1: â³äñîòîê óñï³õó – 72-95 %, ñåðåäí³é 
÷àñ – 62 ñåêóíäè [22, 17-32];

B. I. G.: â³äñîòîê óñï³õó – 45-91 %, ñåðåäí³é ÷àñ – 
49 ñåêóíä [22, 9, 46, 19];

 EZ-IO: â³äñîòîê óñï³õó – 87-97 %, ñåðåäí³é ÷àñ – 
ìåíøå 10 ñåêóíä [17, 24, 8]. 

Äîñë³äæåííÿ àíàëîã³÷íèõ ïàðàìåòð³â ïðè êàíþ-
ëÿö³¿ ïåðèôåðè÷íî¿ âåíè ïðîäåìîíñòðóâàëî ã³ðø³ 
ðåçóëüòàòè [2, 30, 28]. 

Êð³ì ïåðåë³÷åíèõ, ³íø³ òèïè ãîëîê, îñíàùåíèõ 
ìàíäðåíàìè (íàïðèêëàä, ê³ñòêîâî-ìîçêîâ³, ñï³íàëü-
í³ òà äåÿê³ ³íø³), ìîæóòü âèêîðèñòîâóâàòèñü äëÿ çà-
áåçïå÷åííÿ ÂÊ äîñòóïó, ÿêùî ñïåö³àëüí³ ãîëêè àáî 
ïðèñòðî¿ º íåäîñòóïíèìè [40, 14]. ªäèíèì ïðèñòðî-
ºì äëÿ ÂÊ äîñòóïó, çàðåºñòðîâàíèì ñüîãîäí³ â Óêðà-
¿í³, º ê³ñòêîâî-³í’ºêö³éíèé ï³ñòîëåò B. I. G. [56]. 

Îñíîâí³ ê³ñòêîâ³ ñòðóêòóðè äëÿ çä³éñíåííÿ ÂÊ 
äîñòóïó. Íàñòóïí³ ê³ñòêîâ³ ñòðóêòóðè íàé÷àñò³øå âè-
êîðèñòîâóþòüñÿ äëÿ âèêîíàííÿ ÂÊ äîñòóïó [6, 40]:

 ïðîêñèìàëüíèé â³ää³ë âåëèêîãîì³ëêîâî¿ 
ê³ñòêè (âèêîðèñòîâóºòüñÿ äëÿ çàáåçïå÷åííÿ ÂÊ äî-
ñòóïó ó ïàö³ºíò³â óñ³õ â³êîâèõ ãðóï – ä³òåé, ï³äë³òê³â òà 
äîðîñëèõ; íàÿâí³ñòü ïðóæèííî-óäàðíîãî ïðèñòðîþ 
B. I. G® àáî àêóìóëÿòîðíî-äðèëåâîãî ïðèñòðîþ EZ-
IO®, ÿê ïðàâèëî, âèìàãàºòüñÿ äëÿ çä³éñíåííÿ òàêîãî 
äîñòóïó ó ïàö³ºíò³â â³êîì ïîíàä 6 ðîê³â);

 äèñòàëüíèé â³ää³ë âåëèêîãîì³ëêîâî¿ (ìåä³-
àëüíà ê³ñòî÷êà) òà ìàëîãîì³ëêîâî¿ (ëàòåðàëüíà 
ê³ñòî÷êà) ê³ñòîê (âèêîðèñòîâóþòüñÿ äëÿ çàáåçïå-
÷åííÿ ÂÊ äîñòóïó ìàíóàëüíèì ³ íàï³âàâòîìàòè÷íèì 
ñïîñîáîì ó ïàö³ºíò³â óñ³õ â³êîâèõ ãðóï – ä³òåé, ï³ä-
ë³òê³â òà äîðîñëèõ; ÿê ìàíóàëüí³, ïåðåâàæíî ó ä³òåé 
ìîëîäøîãî â³êó, òàê ³ íàï³âàâòîìàòè÷í³, ó ïàö³ºíò³â 
óñ³õ â³êîâèõ ãðóï, ïðèñòðî¿ ìîæóòü âèêîðèñòîâóâà-
òèñü äëÿ êàíþëÿö³¿ ÂÊ ïðîñòîðó â öüîìó ì³ñö³); 

 äèñòàëüíèé â³ää³ë ñòåãíîâî¿ ê³ñòêè (âèêî-
ðèñòîâóºòüñÿ ÿê àëüòåðíàòèâà ïðîêñèìàëüíîìó â³ä-
ä³ëó âåëèêîãîì³ëêîâî¿ ê³ñòêè ïðè ìàíóàëüíîìó ñïî-
ñîá³ çàáåçïå÷åííÿ ÂÊ äîñòóïó ó íåìîâëÿò òà ä³òåé 
ìîëîäøîãî â³êó, òàê ÿê ò³ëüêè ó öüîãî êîíòèíãåíòó 
ïàö³ºíò³â äîâæèíè ãîëêè âèñòà÷àº äëÿ äîñÿãíåííÿ 
³íòðàìåäóëÿðíîãî ïðîñòîðó ÷åðåç óñþ òîâùó ì’ÿêèõ 
òêàíèí äèñòàëüíî¿ ÷àñòèíè ñòåãíà ³ òâåðäî¿ ÷àñòèíè 
ñòåãíîâî¿ ê³ñòêè);

 ïðîêñèìàëüíèé â³ää³ë ïëå÷îâî¿ ê³ñòêè (âè-
êîðèñòîâóºòüñÿ äëÿ çàáåçïå÷åííÿ ÂÊ äîñòóïó ó ê³ñò-
êîâî-çð³ëèõ ï³äë³òê³â òà äîðîñëèõ; äëÿ óñï³øíîãî 
âèêîíàííÿ ÂÊ äîñòóïó â öüîìó ì³ñö³, çàçâè÷àé, íåîá-
õ³äí³ íàï³âàâòîìàòè÷í³ ïðèñòðî¿ EZ-IO® àáî B. I. G®); 
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 ðóêîÿòêà ãðóäèíè (âèêîðèñòîâóºòüñÿ äëÿ çà-
áåçïå÷åííÿ ñòåðíàëüíîãî ÂÊ äîñòóïó ó ï³äë³òê³â 
â³êîì â³ä 12 ðîê³â òà äîðîñëèõ [19]; êàíþëÿö³þ çä³é-
ñíþþòü çà äîïîìîãîþ ñïåö³àëüíî ðîçðîáëåíîãî äëÿ 
öüîãî ïðèñòðîþ FAST1® àáî éîãî âäîñêîíàëåíî¿ ìî-
äèô³êàö³¿ FASTx™). 

Äåÿê³ ³íø³ ê³ñòêîâ³ ëîêóñè, òàê³ ÿê âåðõíÿ ïåðåäíÿ 
êëóáîâà îñòü, êëþ÷èöÿ, äèñòàëüíèé â³ää³ë ïðîìåíå-
âî¿ ê³ñòêè òà ê³ñòêè áåç ê³ñòêîâî-ìîçêîâèõ ïîðîæíèí 
(íàïðèêëàä, ï’ÿòêîâà ê³ñòêà òà øèëîïîä³áíèé â³ä-
ðîñòîê ïðîìåíåâî¿ ê³ñòêè) òàêîæ ç óñï³õîì âèêîðèñ-
òîâóâàëèñü äëÿ çàáåçïå÷åííÿ ÂÊ ñóäèííîãî äîñòóïó 
[4, 7, 33]. Çà â³äñóòíîñò³ ïðîòèïîêàçàíü ïåðøó ñïðî-
áó ÂÊ äîñòóïó â óñ³õ ïàö³ºíò³â ðåêîìåíäóþòü ïî÷è-
íàòè ç ïðîêñèìàëüíîãî â³ää³ëó âåëèêîãîì³ëêîâî¿ 
ê³ñòêè. 

Óñêëàäíåííÿ. Êàíþëÿö³ÿ ÂÊ ïðîñòîðó ââàæà-
ºòüñÿ â³äíîñíî áåçïå÷íîþ ìàí³ïóëÿö³ºþ. Çà äàíè-
ìè ë³òåðàòóðè, ÷àñòîòà óñêëàäíåíü ïðè ÂÊ øëÿõó 
çàáåçïå÷åííÿ ñóäèííîãî äîñòóïó ñòàíîâèòü ìåíøå 
1 % [27]. Äî ïîòåíö³éíèõ óñêëàäíåíü ÂÊ äîñòóïó íà-
ëåæàòü òðàâìàòè÷í³ (ïåðåëîì ê³ñòêè, êîìïàðòìåíò-
ñèíäðîì), ³íôåêö³éí³ (íåêðîç øê³ðè, ï³äøê³ðíèé 
àáñöåñ, îñòåîì³ºë³ò) òà åìáîë³÷í³ (æèðîâà àáî ê³ñò-
êîâî-ìîçêîâà åìáîë³ÿ) [15, 27, 49, 44]. 

Í³ÿêèõ ñâ³ä÷åíü íåãàòèâíîãî âïëèâó ÂÊ ³íôóç³¿ íà 
ê³ñòêîâèé ìîçîê àáî ð³ñò ê³ñòêè ó â³ääàëåíîìó ïåð³î-
ä³ íå çàäîêóìåíòîâàíî. Óñ³ ëåòàëüí³ âèïàäêè â³ä ÂÊ 
êàíþëÿö³¿, ïðî ÿê³ ïîâ³äîìëÿºòüñÿ â ë³òåðàòóð³, áóëè 
íàñë³äêîì ñïðîá ñòåðíàëüíîãî äîñòóïó ç âèêîðèñ-
òàííÿì ìàíóàëüíèõ ïðèñòðî¿â, ùî çàê³í÷èëèñÿ ïî-
øêîäæåííÿì âåëèêèõ ñóäèí àáî ñåðöÿ, ìåä³àñòèí³-
òîì òà ã³äðîòîðàêñîì [51]. 

Âèñíîâêè. 
 Çàáåçïå÷åííÿ øâèäêîãî ³ íàä³éíîãî ñóäèííî-

ãî äîñòóïó º âèð³øàëüíèì åëåìåíòîì ðåñóñöèòàö³¿ 
ïàö³ºíò³â, ÿê³ ïåðåáóâàþòü ó êðèòè÷íîìó ñòàí³ àáî ó 
ñòàí³ êë³í³÷íî¿ ñìåðò³. Çä³éñíåííÿ ñòàíäàðòíîãî ñó-
äèííîãî äîñòóïó ÷åðåç ïåðèôåðè÷íó âåíó ó ïàö³ºí-
ò³â ç øîêîì, ã³ïîâîëåì³ºþ àáî çóïèíêîþ êðîâîîá³ãó, 
îñîáëèâî ó ä³òåé ìîëîäøîãî â³êó, ÷àñòî ïîâ’ÿçàíî ç³ 
çíà÷íèìè òåõí³÷íèìè òðóäíîùàìè àáî âçàãàë³ âèÿâ-
ëÿºòüñÿ íåìîæëèâèì. 

 Ç ê³ëüêîõ ³ñíóþ÷èõ àëüòåðíàòèâíèõ ñïîñîá³â 
çàáåçïå÷åííÿ ñóäèííîãî äîñòóïó (òðàíñêóòàííà êà-
òåòåðèçàö³ÿ öåíòðàëüíî¿ âåíè, âåíåñåêö³ÿ òà êàíþ-
ëÿö³ÿ ÂÊ ïðîñòîðó) íàéá³ëüø øâèäêèì ³ áåçïå÷íèì 
º ÂÊ. ßê îêðåìèé ìåòîä çàáåçïå÷åííÿ äîñòóïó äî 
ñèñòåìè êðîâîîá³ãó â³í â³äîìèé ç 1922-ãî ðîêó òà 
ïðîéøîâ óñï³øíó àïðîáàö³þ íà òèñÿ÷àõ æåðòâ Äðó-
ãî¿ ñâ³òîâî¿ â³éíè. Ó ðîçâèíåíèõ êðà¿íàõ ç ê³íöÿ ÕÕ 
ñòîð³÷÷ÿ ñïîñòåð³ãàºòüñÿ çíà÷íå çðîñòàííÿ ïðàêòè-
êè âèêîðèñòàííÿ ÂÊ äîñòóïó ÿê íà äîãîñï³òàëüíîìó, 
òàê ³ íà ðàííüîìó ãîñï³òàëüíîìó åòàïàõ. 

 Äîñë³äæåííÿ îñòàíí³õ äâîõ äåñÿòèð³÷ äåìîí-
ñòðóþòü, ùî ÂÊ äîñòóï íà åòàïàõ íàäàííÿ íåâ³äêëàä-
íî¿ äîïîìîãè ìàº ïåðåâàãè ïåðåä âíóòð³øíüîâåí-
íèì ó øâèäêîñò³ òà â³äñîòêó óñï³øíèõ êàòåòåðèçàö³é, 
ìîæå áóòè âèêîðèñòàíèé äëÿ ââåäåííÿ áóäü-ÿêèõ 
ë³êàðñüêèõ çàñîá³â òà ³íôóç³éíèõ ðîç÷èí³â, ùî 

çàñòîñîâóþòüñÿ â ïðîöåñ³ ðóòèííî¿ âíóòð³øíüîâåí-
íî¿ ðåñóñöèòàö³¿, òà äîçâîëÿº îòðèìàòè çðàçêè á³î-
ëîã³÷íèõ ìàòåð³àë³â (àñï³ðàòè ê³ñòêîâîãî ìîçêó), ùî 
ï³äõîäÿòü äëÿ âèêîíàííÿ á³ëüøîñò³ ñòàíäàðòíèõ ëà-
áîðàòîðíèõ àíàë³ç³â, ÿê³ çàçâè÷àé ïðîâîäÿòüñÿ íà 
çðàçêàõ ïåðèôåðè÷íî¿ êðîâ³. 

 Íîâîíàðîäæåí³, ä³òè òà äîðîñë³ ç ïîâíîþ çó-
ïèíêîþ êðîâîîá³ãó ó âèïàäêàõ, êîëè íå âäàºòüñÿ 
øâèäêî çàáåçïå÷èòè ñóäèííèé äîñòóï ÷åðåç ïåðè-
ôåðè÷íó âåíó, ïàö³ºíòè ç íåâ³äêëàäíîþ õ³ðóðã³÷íîþ 
òà òåðàïåâòè÷íîþ ïàòîëîã³ºþ òÿæêîãî ñòóïåíþ (ïî-
ë³òðàâìà, îï³êè, øîê, ñåïñèñ, åï³ëåïòè÷íèé ñòàòóñ) 
çà àíàëîã³÷íèõ îáñòàâèí òà á³ëüø ñòàá³ëüí³ ïàö³ºíòè ç 
êë³í³÷íèìè ïîêàçàííÿìè äî âíóòð³øíüîâåííî¿ ìåäè-
êàìåíòîçíî¿ òåðàï³¿, ó ÿêèõ ñóäèííèé äîñòóï íå âäà-
ºòüñÿ çàáåçïå÷èòè ³íøèìè øëÿõàìè òà ìåòîäàìè, 
íàëåæàòü äî òðüîõ îñíîâíèõ êîíòèíãåíò³â õâîðèõ, 
ÿêèì ìîæå áóòè ïîêàçàíà êàíþëÿö³ÿ ÂÊ ïðîñòîðó. 

 Ï’ÿòü ãðóï ïðîòèïîêàçàíü äî âèêîíàííÿ ÂÊ äî-
ñòóïó (ïîðóøåííÿ ö³ë³ñíîñò³ ê³ñòêè, ïîøêîäæåííÿ 
ñóäèí, ïàòîëîã³÷í³ ïðîöåñè â ì³ñö³ áàæàíî¿ ïóíêö³¿, 
çàõâîðþâàííÿ ê³ñòîê òà âðîäæåí³ âàäè ñåðöÿ ç âíó-
òð³øíüîñåðöåâèì øóíòîì ñïðàâà íàë³âî) îáìåæó-
þòü âèêîðèñòàííÿ ÂÊ äîñòóïó ó ìåäèöèí³ êðèòè÷íèõ 
ñòàí³â. 

 Òðè ãðóïè ïðèñòðî¿â äëÿ êàíþëÿö³¿ ÂÊ ïðîñòîðó 
(ìàíóàëüí³, ïðóæèííî-óäàðí³ òà àêóìóëÿòîðíî-äðè-
ëåâ³) º ñüîãîäí³ êîìåðö³éíî äîñòóïíèìè íà ñâ³òîâî-
ìó ðèíêó âèðîá³â ìåäè÷íîãî ïðèçíà÷åííÿ äëÿ ìå-
äèöèíè êðèòè÷íèõ ñòàí³â. Ïðèñòðîÿì ìàíóàëüíîãî 
àáî àêóìóëÿòîðíî-äðèëåâîãî òèïó ñë³ä íàäàâàòè 
ïåðåâàãó ó íîâîíàðîäæåíèõ òà ä³òåé â³êîì äî îäíîãî 
ðîêó, òîä³ ÿê ïðèñòðî¿ ïðóæèííî-óäàðíîãî àáî àêó-
ìóëÿòîðíî-äðèëåâîãî òèïó ïîâèíí³ âèêîðèñòîâóâà-
òèñü ó ä³òåé ñòàðøîãî â³êó, ï³äë³òê³â òà äîðîñëèõ. 

 Âåëèêîãîì³ëêîâà, ìàëîãîì³ëêîâà, ñòåãíîâà òà 
ïëå÷îâà ê³ñòêè, à òàêîæ ãðóäèíà, ìîæóòü âèêîðèñòî-
âóâàòèñü â ÿêîñò³ ê³ñòêîâèõ ñòðóêòóð äëÿ êàíþëÿö³¿ 
³íòðàìåäóëÿðíîãî ïðîñòîðó. Çà â³äñóòíîñò³ ïðîòè-
ïîêàçàíü ïðîêñèìàëüíèé â³ää³ë âåëèêîãîì³ëêîâî¿ 
ê³ñòêè ïîâèíåí çàâæäè ïåðøèì âèêîðèñòîâóâàòèñü 
äëÿ çàáåçïå÷åííÿ ÂÊ äîñòóïó â óñ³õ ïàö³ºíò³â (íîâî-
íàðîäæåíèõ, ä³òåé òà äîðîñëèõ). 

 Òðè ãðóïè óñêëàäíåíü (òðàâìàòè÷í³, ³íôåêö³éí³ 
òà åìáîë³÷í³) ìîæóòü ñòàòè íåñïðèÿòëèâèì íàñë³ä-
êîì êàíþëÿö³¿ ³íòðàìåäóëÿðíîãî ïðîñò³ðó, àëå ðèçèê 
¿õ âèíèêíåííÿ º ì³í³ìàëüíèì (ìåíøå 1 %,), ÿêùî íà-
ëåæíà òåõí³êà òà â³äïîâ³äíå îáëàäíàííÿ âèêîðèñòî-
âóºòüñÿ äëÿ âèêîíàííÿ òà åêñïëóàòàö³¿ ÂÊ äîñòóïó. 

 Âèêëèêè ñüîãîäí³øíüîãî äíÿ, çîêðåìà, ìîæëè-
â³ñòü âèíèêíåííÿ ñèòóàö³é ç ÷èñëåííèìè ïîñòðàæ-
äàëèìè ïðè ïðîâåäåíí³ çàõîä³â ç ó÷àñòþ âåëèêî¿ 
ê³ëüêîñò³ ëþäåé, âèìàãàþòü âäîñêîíàëåííÿ ñèñòåìè 
íàäàííÿ íåâ³äêëàäíî¿ ìåäè÷íî¿ äîïîìîãè íà äî-
ãîñï³òàëüíîìó òà ðàííüîìó ãîñï³òàëüíîìó åòàïàõ, 
îäíèì ³ç íàïðÿì³â ÿêîãî ìîæå ñòàòè ðîçøèðåííÿ 
àðñåíàëó çàñîá³â äëÿ çàáåçïå÷åííÿ ñâîº÷àñíîãî ñó-
äèííîãî äîñòóïó ó êðèòè÷íî õâîðèõ ïàö³ºíò³â. 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2013 – Âèï. 1, òîì 1 (98) 20

ÎÃËßÄÈ Ë²ÒÅÐÀÒÓÐÈ

Ë³òåðàòóðà
1. Bailey P. Intraosseous infusion. Ðåæèì äîñòóïó: http://www. uptodate. com/contents/intraosseous-infusion
2. Banerjee S. The intraosseous route is a suitable alternative to intravenous route for fluid resuscitation in severely dehydrated 

children / S. Banerjee, S. C. Singhi, S. Singh [et al.] // Indian Pediatr. – 1994. – Vol. 31. – P. 1511-1520. 
3. Berg R. A. Emergency infusion of catecholamines into bone marrow / R. A. Berg // Am. J. Dis. Child. – 1984. – Vol. 138. – 

P. 810-811. 
4. Blumberg S. M. Intraosseous infusion: a review of methods and novel devices / S. M. Blumberg, M. Gorn, E. F. Crain // Pediatr. 

Emerg. Care. – 2008. – Vol. 24. – P. 50-56. 
5. Brickman K. R. Typing and screening of blood from intraosseous access / K. R. Brickman, K. Krupp, P. Rega [et al.] // Ann. 

Emerg. Med. – 1992. – Vol. 21. – P. 414-417. 
6. Buck M. L. Intraosseous drug administration in children and adults during cardiopulmonary resuscitation / M. L. Buck, 

B. S. Wiggins, J. M. Sesler // Ann. Pharmacother. – 2007. – Vol. 41. – P. 1679-1686. 
7. Clem M. Intraosseous infusions via the calcaneus / M. Clem, P. Tierney // Resuscitation. – 2004. – Vol. 62. – P. 107-112. 
8. Cooper B. R. Intra-osseous access (EZ-IO) for resuscitation: UK military combat experience / B. R. Cooper, P. F. Mahoney, 

T. J. Hodgetts [et al.] // J. R. Army Med. Corps. – 2007. – Vol. 153. – P. 314-316. 
9. David J. S. Intraosseous infusion using the bone injection gun in the prehospital setting / J. S. David, P. Y. Dubien, O. Capel 

[et al.]// Resuscitation. – 2009. – Vol. 80. – P. 384-385. 
10. Day M. W. Intraosseous devices for intravascular access in adult trauma patients / M. W. Day // Crit. Care Nurse. – 2011. – 

Vol. 31. – P. 76. 
11. Deakin C. D. European Resuscitation Council guidelines for resuscitation 2010, section 4. Adult advanced life support / 

C. D. Deakin, J. P. Nolan, J. Soar [et al.] // Resuscitation. – 2010. – Vol. 81. – P. 1305-1352. 
12. Drinker C. K. The circulation in the mammalian bone marrow / C. K. Drinker, K. R. Drinker, C. C. Lund // Am. J. Physiol. – 

1922. – Vol. 62. – P. 1-92. 
13. Dubick M. A. A review of intraosseous vascular access: current status and military application / M. A. Dubick, J. B. Holcomb // 

Mil. Med. – 2000. – Vol. 165. – P. 552-559. 
14. Ellemunter H. Intraosseous lines in preterm and full term neonates / H. Ellemunter, B. Simma, R. Trawöger [et al.] // Arch. Dis. 

Child. Fetal Neonatal Ed. – 1999. – Vol. 80. – P. F74-75. 
15. Fiallos M. Fat embolism with the use of intraosseous infusion during cardiopulmonary resuscitation / M. Fiallos, N. Kissoon, 

T. Abdelmoneim [et al.] // Am. J. Med. Sci. – 1997. – Vol. 314. – P. 73-79. 
16. Fiser D. H. Intraosseous infusion / D. H. Fiser // N. Engl. J. Med. – 1990. – Vol. 322. – P. 1579-1581. 
17. Frascone R. J. Consecutive field trials using two different intraosseous devices / R. J. Frascone, J. P. Jensen, K. Kaye [et al.] // 

Prehosp. Emerg. Care. – 2007. – Vol. 11. – P. 164-171. 
18. Gazin N. Efficacy and safety of the EZ-IO™ intraosseous device: out-of-hospital implementation of a management algorithm 

for difficult vascular access / N. Gazin, H. Auger, P. Jabre [et al.] // Resuscitation. – 2011. – Vol. 82. – P. 126-129. 
19. Gerritse B. M. Prehospital intraosseus access with the bone injection gun by a helicopter-transported emergency medical 

team / B. M. Gerritse, G. J. Scheffer, J. M. Draaisma // J. Trauma. – 2009. – Vol. 66. – P. 1739-1741. 
20. Glaeser P. W. Emergency intraosseous infusions in children / P. W. Glaeser, J. D. Losek // Am. J. Emerg. Med. – 1986. – Vol. 

4. – P. 34-36. 
21. Grisham J. Bone marrow aspirate as an accessible and reliable source for critical laboratory studies / J. Grisham, C. Hastings // 

Ann. Emerg. Med. – 1991. – Vol. 20. – P. 1121-1124. 
22. Hartholt K. A. Intraosseous devices: a randomized controlled trial comparing three intraosseous devices / K. A. Hartholt, 

E. M. van Lieshout, W. C. Thies [et al.] // Prehosp. Emerg. Care. – 2010. – Vol. 14. – P. 6-13. 
23. Hodge D. 3rd. Intraosseous infusions: a review / D. 3rd. Hodge // Pediatr. Emerg. Care. – 1985. – Vol. 1. – P. 215-218. 
24. Horton M. A. Powered intraosseous insertion provides safe and effective vascular access for pediatric emergency patients / 

M. A. Horton, C. Beamer // Pediatr. Emerg. Care. – 2008. – Vol. 24. – P. 347-350. 
25. Johnson L. Use of intraosseous blood to assess blood chemistries and hemoglobin during cardiopulmonary resuscitation with 

drug infusions / L. Johnson, N. Kissoon, M. Fiallos [et al.] // Crit. Care Med. – 1999. – Vol. 27. – P. 1147-1152. 
26. Katan B. S. Intraosseous infusion of muscle relaxants / B. S. Katan, J. S. Olshaker, S. E. Dickerson // Am. J. Emerg. Med. – 

1988. – Vol. 6. – P. 353-354. 
27. La Fleche F. R. Iatrogenic bilateral tibial fractures after intraosseous infusion attempts in a 3-month-old infant / F. R. La Fleche, 

M. J. Slepin, J. Vargas [et al.] // Ann. Emerg. Med. – 1989. – Vol. 18. – P. 1099. 
28. Leidel B. A. Comparison of two intraosseous access devices in adult patients under resuscitation in the emergency department: 

A prospective, randomized study / B. A. Leidel, C. Kirchhoff, V. Braunstein [et al.] // Resuscitation. – 2010. – Vol. 81. – P. 994-
999. 

29. Leidel B. A. Is the intraosseous access route fast and efficacious compared to conventional central venous catheterization 
in adult patients under resuscitation in the emergency department? A prospective observational pilot study / B. A. Leidel, 
C. Kirchhoff, V. Bogner [et al.] // Patient Saf. Surg. – 2009. – Vol. 3. – P. 24. 

30. Lillis K. A. Prehospital intravenous access in children / K. A. Lillis, D M. Jaffe // Ann. Emerg. Med. – 1992; – Vol. 21. – P. 1430-
1434. 

31. Luck R. P. Intraosseous access / R. P. Luck, C. Haines, C. C. Mull // J. Emerg. Med. – 2010. – Vol. 39. – P. 468-475. 
32. Macnab A. A new system for sternal intraosseous infusion in adults / A. Macnab, J. Christenson, J. Findlay [et al.] // Prehosp. 

Emerg. Care. – 2000. – Vol. 4. – P. 173-177. 
33. McCarthy G. Successful intraosseous infusion in the critically ill patient does not require a medullary cavity / G. McCarthy, 

C. O’Donnell, M. O’Brien // Resuscitation. – 2003. –Vol. 56. – P. 183-186. 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2013 – Âèï. 1, òîì 1 (98) 21

ÎÃËßÄÈ Ë²ÒÅÐÀÒÓÐÈ

34. Miller L. J. Intraosseous vascular access. State of the art. Ðåæèì äîñòóïó: http://acls. mshpreps. com/EZ-IO/Supplement %20
Materials/Intraosseous %20Vascular %20Access. pdf

35. Miller L. Rescue access made easy / L. Miller, G. C. Kramer, S. Bolleter // JEMS. – 2005. – Vol. 30. – Suppl. 8-18. 
36. Molin R. Current use of intraosseous infusion in Danish emergency departments: a cross-sectional study / R. Molin, P. Hallas, 

M. Brabrand [et al.] // Scand. J. Trauma Resusc. Emerg. Med. – 2010. – Vol. 18. – P. 37. 
37. Neufeld J. D. Comparison of intraosseous, central, and peripheral routes of crystalloid infusion for resuscitation of hemorrhagic 

shock in a swine model / J. D. Neufeld, J. A. Marx, E. E. Moore [et al.] // J. Trauma. – 1993. – Vol. 34. – P. 422-428. 
38. Ngo A. S. Intraosseous vascular access in adults using the EZ-IO in an emergency department / A. S. Ngo, J. J. Oh, Y. Chen 

[et al.] // Int. J. Emerg. Med. – 2009. – Vol. 2. – P. 155-160. 
39. Orlowski J. P. Comparison study of intraosseous, central intravenous, and peripheral intravenous infusions of emergency 

drugs / J. P. Orlowski, D. T. Porembka, J. M. Gallagher [et al.] // Am. J. Dis. Child. – 1990. – Vol. 144. – P. 112-117. 
40. Orlowski J. P. Emergency alternatives to intravenous access. Intraosseous, intratracheal, sublingual, and other-site drug 

administration / J. P. Orlowski // Pediatr. Clin. North. Am. – 1994. – Vol. 41. – P. 1183-1199. 
41. Orlowski J. P. My kingdom for an intravenous line / J. P. Orlowski // Am. J. Dis. Child. – 1984. – Vol. 138. – P. 803-806. 
42. Orlowski J. P. The safety of intraosseous infusions: risks of fat and bone marrow emboli to the lungs / J. P. Orlowski, C. J. Julius, 

R. E. Petras [et al.] // Ann. Emerg. Med. – 1989. – Vol. 18. – P. 1062-1067. 
43. Papper E. M. The bone marrow route for injecting fluids and drugs into the general circulation / Anesthesiology. – 1942 – 

Vol. 3. – P. 307-313. 
44. Rosetti V. A. Intraosseous infusion: an alternative route of pediatric intravascular access / V. A. Rosetti, B. M. Thompson, 

J. Miller [et al.] // Ann. Emerg. Med. – 1985. – Vol. 14. – P. 885-888. 
45. Schalk R. Efficacy of the EZ-IO needle driver for out-of-hospital intraosseous access – a preliminary, observational, multicenter 

study / R. Schalk, U. Schweigkofler, G. Lotz [et al.] // Scand. J. Trauma Resusc. Emerg. Med. – 2011. – Vol. 19. – P. 65. 
46. Schwartz D. The use of a powered device for intraosseous drug and fluid administration in a national EMS: a 4-year experience 

/ D. Schwartz, L. Amir, R. Dichter [et al.] // J. Trauma. – 2008. – Vol. 64. – P. 650-654. 
47. Spivey W. H. Comparison of intraosseous, central, and peripheral routes of sodium bicarbonate administration during CPR in 

pigs / W. H. Spivey, C. M. Lathers, D. R. Malone [et al.] // Ann. Emerg. Med. – 1985. – Vol. 14. – P. 1135-1140. 
48. Sunde G. A. Emergency intraosseous access in a helicopter emergency medical service: a retrospective study / G. A. Sunde, 

B. E. Heradstveit, B. H. Vikenes [et al.] // Scand. J. Trauma Resusc. Emerg. Med. – 2010. – Vol. 18. – P. 52. 
49. Taylor C. C. Amputation and intraosseous access in infants / C. C. Taylor, N. M. Clarke // BMJ. – 2011. – Vol. 342. – P. d2778. 
50. Tobias J. D. Intraosseous infusions: a review for the anesthesiologist with a focus on pediatric use / J. D. Tobias, A. K. Ross // 

Anesth. Analg. – 2010. – Vol. 110. – P. 391-401. 
51. Tocantins L. M. Complications of Intra-Osseous Therapy / L. M. Tocantins, J. F. O’neill // Ann. Surg. – 1945. – Vol. 122. – 

P. 266-277. 
52. Tocantins L. M. Infusion of blood and other fluids into the general circulation via the bone marrow / L. M. Tocantins, J. F. O’Neill // 

Surg. Gynecol. Obstet. – 1941. – Vol. 73. – P. 281-287. 
53. Tocantins L. M. Infusions of blood and other fluids via the bone marrow in traumatic shock and other forms of peripheral 

circulatory failure / L. M. Tocantins, J. F. O’Neill, A. H. Price // Ann. Surg. – 1941. – Vol. 114. – P. 1085-1092. 
54. Tocantins L. M. Infusions of blood and other fluids via the bone marrow: Application in pediatrics. / L. M. Tocantins, J. F. O’Neill, 

H. W. Jones // JAMA. – 1941. – Vol. 117. – P. 1229-1234. 
55. Ummenhofer W. Are laboratory values in bone marrow aspirate predictable for venous blood in paediatric patients? / 

W. Ummenhofer, F. J. Frei, A. Urwyler [et al.] // Resuscitation. – 1994. – Vol. 27. P. 123-128. 
56. Íàêàç ÌÎÇ Óêðà¿íè â³ä 15. 02. 2007 ð. ¹ 15 «Ïðî äåðæàâíó ðåºñòðàö³þ ìåäè÷íèõ âèðîá³â». 

ÓÄÊ 616. 12+616. 24]-008-039. 882-083. 98-08
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Ôåäîñþê Ð. Ì. 
Ðåçþìå. Âíóòð³øíüîê³ñòêîâà ³í ôóç³ÿ ÿê îêðåìèé ìåòîä ñóäèííîãî äîñòóïó áóëà âïåðøå îïèñàíà ó 1922 

ðîö³ â ÑØÀ (C. K. Drinker, Ãàðâàðäñüêèé óí³âåðñèòåò). Âîíà øèðîêî âèêîðèñòîâóâàëàñÿ äëÿ ðåñóñöèòàö³¿ 
ïîðàíåíèõ ï³ä ÷àñ Äðóãî¿ ñâ³òîâî¿ â³éíè, àëå âòðàòèëà ñâîþ ïðèâàáëèâ³ñòü ó ï³ñëÿâîºííèõ ðîêàõ, êîëè ïðî-
áëåìà ñóäèííîãî äîñòóïó áóëà âèð³øåíà ÷åðåç âèíàéäåííÿ òà çàïðîâàäæåííÿ ó øèðîêó êë³í³÷íó ïðàêòèêó 
âíóòð³øíüîâåííèõ ïëàñòèêîâèõ êàòåòåð³â îäíîðàçîâîãî âèêîðèñòàííÿ. Çàêîðäîíí³ ïóáë³êàö³¿ îñòàíí³õ äâîõ 
äåñÿòèð³÷ü ñâ³ä÷àòü ïðî â³äðîäæåííÿ ³íòåðåñó äî âíóòð³øíüîê³ñòêîâî¿ ³íôóç³¿ òà ðîçøèðåííÿ ïðàêòèêè ¿¿ âè-
êîðèñòàííÿ ó ä³òåé òà äîðîñëèõ ÿê íà äîãîñï³òàëüíîìó, òàê ³ íà ðàííüîìó ãîñï³òàëüíîìó åòàïàõ. Òðè ãðóïè 
ïðèñòðî¿â äëÿ âíóòð³øíüîê³ñòêîâîãî äîñòóïó (ìàíóàëüí³, ïðóæèííî-óäàðí³ òà àêóìóëÿòîðíî-äðèëåâ³) çàïðî-
âàäæåí³ â ðîçâèíåíèõ êðà¿íàõ ó ïðàêòèêó ñëóæá íåâ³äêëàäíî¿ ìåäè÷íî¿ äîïîìîãè. 

Êëþ÷îâ³ ñëîâà: âíóòð³øíüîê³ñòêîâà ³íôóç³ÿ, ñóäèííèé äîñòóï, FAST1, B. I. G., EZ-IO. 
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Ðåçþìå. Âíóòðèêîñòíàÿ èíôóçèÿ êàê îòäåëüíûé ìåòîä ñîñóäèñòîãî äîñòóïà áûëà âïåðâûå îïèñàíà â 

1922 ãîäó â ÑØÀ (C. K. Drinker, Ãàðâàðäñêèé óíèâåðñèòåò). Îíà øèðîêî èñïîëüçîâàëàñü äëÿ ðåñóñöèòàöèè 

ðàíåíûõ âî âðåìÿ Âòîðîé ìèðîâîé âîéíû, íî óòðàòèëà ñâîþ ïðèâëåêàòåëüíîñòü â ïîñëåâîåííûå ãîäû, êîãäà 

ïðîáëåìà ñîñóäèñòîãî äîñòóïà áûëà ðåøåíà ÷åðåç èçîáðåòåíèå è âíåäðåíèå â øèðîêóþ êëèíè÷åñêóþ ïðàê-

òèêó âíóòðèâåííûõ ïëàñòèêîâûõ êàòåòåðîâ îäíîðàçîâîãî èñïîëüçîâàíèÿ. Çàðóáåæíûå ïóáëèêàöèè ïîñëåä-

íèõ äâóõ äåñÿòèëåòèé ñâèäåòåëüñòâóþò î âîçðîæäåíèè èíòåðåñà ê âíóòðèêîñòíîé èíôóçèè è ðàñøèðåíèè 

ïðàêòèêè å¸ èñïîëüçîâàíèÿ ó äåòåé è âçðîñëûõ êàê íà äîãîñïèòàëüíîì, òàê è íà ðàííåì ãîñïèòàëüíîì ýòàïàõ. 

Òðè ãðóïïû óñòðîéñòâ äëÿ âíóòðèêîñòíîãî äîñòóïà (ìàíóàëüíûå, ïðóæèííî-óäàðíûå è àêêóìóëÿòîðíî-

äðåëåâûå) âíåäðåíû â ðàçâèòûõ ñòðàíàõ â ïðàêòèêó ñëóæá íåîòëîæíîé ìåäèöèíñêîé ïðàêòèêè. 

Êëþ÷åâûå ñëîâà: âíóòðèêîñòíàÿ èíôóçèÿ, ñîñóäèñòûé äîñòóï, FAST1, B. I. G., EZ-IO. 
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Intraosseus Infusion: Indications, Contraindications, Methods, Devices

Fedosiuk R. N. 

Summary. Intraosseus infusion as a separate method for establishing vascular access was first described in 

1922 in USA (C. K. Drinker, Harvard University). It was widely used for resuscitation of the wounded during the 

World War ²² but lost its appeal in postwar years after the problem of vascular access was solved by inventing and 

introducing into vast clinical practice the disposable intravenous catheters made of plastic. Foreign publications 

of the last two decades indicate the revival of interest in the intraosseus infusion and expansion of the practice of 

its utilization both in children and adults at the pre-hospital as well as early hospital stages of care. Three groups 

of devices for intraosseus infusion (manual, impact-driven and battery-powered) have been adopted by the 

emergency medical services in developed countries. 

Key words: intraosseus infusion, vascular access, FAST1, B. I. G., EZ-IO. 
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