
ÓÄÊ 616.12-089

ÏÅÐÈÎÏÅÐÀÖÈÎÍÍÀß ÒÐÀÍÑÔÓÇÈÎÍÍÀß ÒÅÐÀÏÈß
Ó ÁÎËÜÍÛÕ ÏÐÈ ÎÏÅÐÀÖÈßÕ ÊÎÐÎÍÀÐÍÎÃÎ ØÓÍÒÈÐÎÂÀÍÈß

ÍÀ ÐÀÁÎÒÀÞÙÅÌ ÑÅÐÄÖÅ

À.Ï. Ìàçóð, Ì.À. Ðî÷íåêîâà, Ï.Â. Ãóðèí, À.Â. Ãàáðèåëÿí, Â.Ô. Îíèùåíêî, È.Ã. Õàâèí,
Ì.Ï. Êîñòþê

Íàöèîíàëüíûé èíñòèòóò õèðóðãèè è òðàíñïëàíòîëîãèè èì. À.À. Øàëèìîâà
(Êèåâ)

Öåëüþ äàííîãî èññëåäîâàíèÿ áûëî ñðàâíåíèå òðàíñôóçèîííîé ïåðèîïåðàöèîí-
íîé òåðàïèè ó áîëüíûõ èøåìè÷åñêîé áîëåçíüþ ñåðäöà (ÈÁÑ) ïðè âûïîëíåíèè îïå-
ðàöèé ÊØ íà ðàáîòàþùåì ñåðäöå. Ðåòðîñïåêòèâíî áûë ïðîâåäåí àíàëèç 60 ïîñëå-
äîâàòåëüíûõ èñòîðèé áîëåçíè ïàöèåíòîâ, êîòîðûì áûëè âûïîëíåíû îïåðàöèè
ÊØ–3 â óñëîâèÿõ èñêóññòâåííîãî êðîâîîáðàùåíèÿ (ÈÊ), è 60 ïîñëåäîâàòåëüíûõ
èñòîðèé áîëåçíè ïàöèåíòîâ, êîòîðûì áûëî âûïîëíåíî èçîëèðîâàííîå ÊØ–3 íà
ðàáîòàþùåì ñåðäöå. Ïîñëåîïåðàöèîííûõ îñëîæíåíèé, ñâÿçàííûõ ñ ïåðåëèâàíèåì
ýðèòðîöèòàðíîé ìàññû, â ãðóïïàõ èññëåäîâàíèÿ íå íàáëþäàëè. Èíòðàîïåðàöèîí-
íàÿ êðîâîïîòåðÿ âî âðåìÿ îïåðàöèé ÊØ íà ðàáîòàþùåì ñåðäöå (458,7±64,4 ìë) áûëà
äîñòîâåðíî ìåíüøå, ÷åì ïðè ïðîâåäåíèè îïåðàöèé ÊØ â óñëîâèÿõ ÈÊ (489,7±48,3
ìë). Äîñòîâåðíî ìåíüøå ïðè îïåðàöèÿõ ÊØ íà ðàáîòàþùåì ñåðäöå ïðèìåíÿëàñü
ýðèòðîöèòàðíàÿ ìàññà. Îïåðàöèè ÊØ íà ðàáîòàþùåì ñåðäöå ñ ýêîíîìè÷åñêîé òî÷-
êè çðåíèÿ òåîðåòè÷åñêè âûãîäíåé, ÷åì îïåðàöèè ÊØ â óñëîâèÿõ ÈÊ ñ ó÷åòîì ïðè-
ìåíåíèÿ äîíîðñêîé êðîâè.

Êëþ÷åâûå ñëîâà: êîðîíàðíîå øóíòèðîâàíèå, ïåðåëèâàíèå êðîâè.

Îïåðàöèÿ êîðîíàðíîãî øóíòèðîâàíèÿ (ÊØ) – íàèáîëåå ðàñïðîñòðàíåííàÿ îïåðà-
öèÿ â ñîâðåìåííîé õèðóðãèè çàáîëåâàíèé ñåðäöà. Ïîäàâëÿþùåå êîëè÷åñòâî îïåðàöèé íà
ñåðäöå âûïîëíÿåòñÿ â óñëîâèÿõ èñêóññòâåííîãî êðîâîîáðàùåíèÿ (ÈÊ). Âûïîëíåíèå îïå-
ðàöèé ÊØ íà ðàáîòàþùåì ñåðäöå íå òðåáóåò èñïîëüçîâàíèÿ ÈÊ. Ïðîâåäåíèå îïåðàöèè â
òàêèõ óñëîâèÿõ òåîðåòè÷åñêè ìîæåò ïðèâîäèòü ê ìåíüøåé êðîâîïîòåðå è ìåíüøåìó èñ-
ïîëüçîâàíèþ ïðåïàðàòîâ êðîâè.

Öåëüþ íàøåãî èññëåäîâàíèÿ áûëî ñðàâíåíèå òðàíñôóçèîííîé ïåðèîïåðàöèîííîé
òåðàïèè ó áîëüíûõ èøåìè÷åñêîé áîëåçíüþ ñåðäöà (ÈÁÑ) ïðè âûïîëíåíèè îïåðàöèé ÊØ
íà ðàáîòàþùåì ñåðäöå.

Ìàòåðèàë è ìåòîäû èññëåäîâàíèÿ. Ðåòðîñïåêòèâíî áûë ïðîâåäåí àíàëèç 60 ïîñëå-
äîâàòåëüíûõ èñòîðèé áîëåçíåé ïàöèåíòîâ, êîòîðûì â ïåðèîä ñ 1 ÿíâàðÿ 2007 ïî 31
äåêàáðÿ 2007 ãîäà áûëè âûïîëíåíû îïåðàöèè ÊØ-3 â óñëîâèÿõ ÈÊ (ãðóïïà 1), è 60
ïîñëåäîâàòåëüíûõ èñòîðèé áîëåçíè ïàöèåíòîâ, êîòîðûì ñ 1 ÿíâàðÿ 2009 ïî 31 äåêàá-
ðÿ 2009 ãîäà áûëî âûïîëíåíî èçîëèðîâàííîå ÊØ–3 íà ðàáîòàþùåì ñåðäöå (ãðóïïà
2). Ïðåäîïåðàöèîííûå ôàêòîðû ðèñêà áûëè îáðàáîòàíû ëîãèñòè÷åñêèì àëãîðèòìîì
EuroSCORE (v.1.9) interactive calculator (www.EuroSCORE.org). Âñåì ïàöèåíòàì ïðîâî-
äèëèñü îáùåêëèíè÷åñêèå èññëåäîâàíèÿ, ýõîêàðäèîãðàôèÿ, êîðîíàðîãðàôèÿ, ýëåêò-
ðîêàðäèîãðàììà. Îáùàÿ õàðàêòåðèñòèêà ïàöèåíòîâ, âîøåäøèõ â èññëåäîâàíèå, ïðåä-
ñòàâëåíà â òàáë. 1.



Òàáëèöà 1
Îáùàÿ õàðàêòåðèñòèêà ïàöèåíòîâ

Õàðàêòåðèñòèêà Ãðóïïà 1 (n = 60) Ãðóïïà 2 (n=60) p (2; p) 

Âîçðàñò (ëåò) 61,5±9,1 58,63±7,8 0,06 

Ïîë (ì/æ) 60/0 58/2 2,03; 0,154 

EuroSCORE (%) 1,41±0,56 1,79±0,85 0,01 

30-äíåâíàÿ ëåòàëüíîñòü 0 0  

 
Ãðóïïû íå îòëè÷àëèñü ïî âîçðàñòó è ïîëó. Êëèíè÷åñêè ïàöèåíòû ãðóïïû 2 áûëè òÿ-

æåëåå. Äîñòîâåðíàÿ ðàçíèöà â ïîêàçàòåëå EuroSCORE îáóñëîâëåíà áîëüøèì êîëè÷åñòâîì
ïàöèåíòîâ ñ íåñòàáèëüíîé ñòåíîêàðäèåé.

Îïåðàöèè áûëè ïðîâåäåíû â óñëîâèÿõ êîìáèíèðîâàííîé àíåñòåçèè ñ óïðàâëÿåìûì
äûõàíèåì. Èñêóññòâåííóþ âåíòèëÿöèþ ëåãêèõ îñóùåñòâëÿëè â ðåæèìå íîðìîâåíòèëÿ-
öèè ïîä êîíòðîëåì ãàçîâ àðòåðèàëüíîé êðîâè. Äëÿ èíäóêöèè â àíåñòåçèþ èñïîëüçîâàëè
ñåâîôëþðàí, ñ ïîñëåäóþùåé èíãàëÿöèåé åãî äî 1 ÌÀÊ (ÌÀÊ – ìèíèìàëüíàÿ àëüâåîëÿð-
íàÿ êîíöåíòðàöèÿ ãàçà, ïðè êîòîðîé 50% ïàöèåíòîâ íå ðåàãèðóþò íà êîæíûé ðàçðåç) ïðè
ïîòîêå ñâåæåãî ãàçà (êèñëîðîäíî-âîçäóøíàÿ ñìåñü, êîíöåíòðàöèÿ êèñëîðîäà 50–100%) 2
ë/ìèí. Äëÿ àíàëüãåçèè èñïîëüçîâàëè ôåíòàíèë â äîçå 10 ìêã/êã/÷, äëÿ ìûøå÷íîé ðåëàê-
ñàöèè – ðîêóðîíèóì â äîçå 0,6 ìã/êã äëÿ âûïîëíåíèÿ èíòóáàöèè òðàõåè ñ ïîñëåäóþùèì
ââåäåíèåì äîçû 0,3 ìã/êã ïîñëå ââåäåíèÿ ãåïàðèíà. Äîçà ãåïàðèíà äëÿ âûïîëíåíèÿ îïå-
ðàöèé ÊØ â óñëîâèÿõ ÈÊ ñîñòàâëÿëà 3 ìã/êã, à äëÿ îïåðàöèé ÊØ íà ðàáîòàþùåì ñåðäöå
– 1,5 ìã/êã. ÈÊ ïðîâîäèëè ïðè ïîêàçàòåëå àêòèâèðîâàííîãî âðåìåíè ñâåðòûâàíèÿ áîëåå
400 ñåê. Ïîñëå âûïîëíåíèÿ îñíîâíîãî ýòàïà ãåïàðèí íåéòðàëèçîâàëè ñóëüôàòîì ïðîòà-
ìèíà (ñîîòíîøåíèå ê äîçå ãåïàðèíà 1,5 ê 1).

Ðåçóëüòàòû è îáñóæäåíèå. Ïîêàçàòåëè ãåìîãëîáèíà (èñõîäíûé ãåìîãëîáèí–1 è ê èñ-
õîäó ïåðâûõ 24 ÷àñîâ ïîñëå îïåðàöèè – ãåìîãëîáèí–2), èíòðàîïåðàöèîííîé êðîâîïîòå-
ðè è êîëè÷åñòâà ýêññóäàòà â ïåðâûå 24 ÷ ïîñëå îïåðàöèè, à òàêæå êîëè÷åñòâî ïåðåëèòîé
ýðèòðîöèòàðíîé ìàññû ïðåäñòàâëåíû â òàáë. 2.

Òàáëèöà 2
Èíòðà- è ïîñëåîïåðàöèîííûå ïîêàçàòåëè

Ïîêàçàòåëü Ãðóïïà 1 (n = 60) 
Ì±SD 

Ãðóïïà 2 (n=60) 
Ì± SD 

p (2; p) 

Ãåìîãëîáèí–1, ã/ë 140,6±12,3 148,1±15,8 < 0,05 

Ãåìîãëîáèí–2, ã/ë 99,8±9,5 108,5±10,8 < 0,05 

Êðîâîïîòåðÿ, ìë 489,7±48,3 458,7±64,4 < 0,05 

Ýêññóäàò, ìë 775,5±143,0 720,0±237,1 0,12 

Ýðèòðîöèòàðíàÿ ìàññà 538,9±90,3 44,3±139,2  

 
Ïîñëåîïåðàöèîííûõ îñëîæíåíèé, ñâÿçàííûõ ñ ïåðåëèâàíèåì ýðèòðîöèòàðíîé ìàñ-

ñû, â ãðóïïàõ èññëåäîâàíèÿ íå íàáëþäàëè. Â ãðóïïå 2 áûë îäèí ñëó÷àé àòåëåêòàçà íèæ-
íåé äîëè ëåâîãî ëåãêîãî è ïíåâìîòîðàêñ ó îäíîãî áîëüíîãî. Èñõîäíûé ïîêàçàòåëü êðåà-



òèíèíà â ãðóïïå 1 áûë 115,1±11,4 ìêìîëü/ë, ÷òî äîñòîâåðíî (ð<0,05) âûøå, ÷åì â ãðóïïå
2 (97,4±21 ìêìîëü/ë). Ê êîíöó ïåðâûõ 24 ÷ ïîñëå îïåðàöèè ïîêàçàòåëè êðåàòèíèíà â ãðóï-
ïàõ èññëåäîâàíèÿ äîñòîâåðíî íå îòëè÷àëèñü (128,8±27,5 ìêìîëü/ë â ãðóïïå 1 è 133,2±31,3
ìêìîëü/ë â ãðóïïå 2).

Äëÿ âûÿâëåíèÿ îäíîðîäíûõ ñîâîêóïíîñòåé íàáëþäåíèé ïî òàêèì ïîêàçàòåëÿì, êàê
îáúåì êðîâîïîòåðè, êîëè÷åñòâî ýêññóäàòà è îáúåì ïåðåëèòîé ýðèòðîöèòàðíîé ìàññû, áûë
ïðîâåäåí êëàñòåðíûé àíàëèç. Âûÿâëåíû òðè êëàñòåðà (ïîäãðóïïû ïàöèåíòîâ) ñî ñëåäóþ-
ùèìè õàðàêòåðèñòèêàìè:

Êëàñòåð 1 – êðîâîïîòåðÿ – 504,0 ìë, ãåìîòðàíñôóçèÿ – 322,6 ìë, ýêññóäàò – 1252,0 ìë;
Êëàñòåð 2 – êðîâîïîòåðÿ – 456,5 ìë, ãåìîòðàíñôóçèÿ – 10,8 ìë, ýêññóäàò – 646,3 ìë;
Êëàñòåð 3 – êðîâîïîòåðÿ – 485,9 ìë, ãåìîòðàíñôóçèÿ – 538,1 ìë, ýêññóäàò – 752,2 ìë.
Ïðè ñðàâíåíèè ïîêàçàòåëåé â ãðóïïàõ èññëåäîâàíèÿ ïîëó÷åíû ñëåäóþùèå äàííûå

(òàáë. 3).

Òàáëèöà 3
Ðàñïðåäåëåíèå ïàöèåíòîâ â ãðóïïàõ èññëåäîâàíèÿ â çàâèñèìîñòè îò îáúåìà êðîâîïîòåðè

è ïåðåëèòîé ýðèòðîöèòàðíîé ìàññû

Êëàñòåð Ãðóïïà 1 (n = 60) Ãðóïïà 2 (n=60) 

Êëàñòåð 1 (n;%) 2; 3,3 8; 13,3 

Êëàñòåð 2 (n;%) 0; 0 52; 86,7 

Êëàñòåð 3 (n;%) 58; 96,7 0; 0 

2 = 113,6; ð= 0,0001 

 
Òàêèì îáðàçîì, èíòðàîïåðàöèîííàÿ êðîâîïîòåðÿ âî âðåìÿ îïåðàöèé ÊØ íà ðà-

áîòàþùåì ñåðäöå áûëà äîñòîâåðíî ìåíüøå, ÷åì ïðè ïðîâåäåíèè îïåðàöèé ÊØ â óñ-
ëîâèÿõ ÈÊ. Òåîðåòè÷åñêè ýòî ìîæíî îáúÿñíèòü ìåíüøåé äîçîé ãåïàðèíà, íåîáõîäè-
ìîé äëÿ âûïîëíåíèÿ ýòèõ îïåðàöèé. Ïîëîæèòåëüíûì ìîæíî ñ÷èòàòü è ôàêò
äîñòîâåðíî ìåíüøåãî èñïîëüçîâàíèÿ ýðèòðîöèòàðíîé ìàññû ïðè îïåðàöèÿõ ÊØ íà
ðàáîòàþùåì ñåðäöå.

Ïîñëåäíèå 10 ëåò â Óêðàèíå ïîëó÷èëè ðàñïðîñòðàíåíèå îïåðàöèè ÊØ íà ðàáîòàþ-
ùåì ñåðäöå. Îñîáåííîñòüþ îïåðàöèé íà ðàáîòàþùåì ñåðäöå ÿâëÿåòñÿ îòñóòñòâèå ôàê-
òîðà èñêóññòâåííîãî êðîâîîáðàùåíèÿ (ÈÊ), ÷òî òåîðåòè÷åñêè ìîæåò ñïîñîáñòâîâàòü
ìåíüøåìó êîëè÷åñòâó îñëîæíåíèé [1, 2]. Ñðåäè îñíîâíûõ íåãàòèâíûõ ìîìåíòîâ ÈÊ
ìîæíî îòìåòèòü âûðàæåííûé ñèíäðîì ñèñòåìíîãî âîñïàëèòåëüíîãî îòâåòà â ðåçóëüòà-
òå íå òîëüêî ìàññèâíîé õèðóðãè÷åñêîé òðàâìû, íî è ñâÿçàííîãî ñ ïðîâåäåíèåì ÈÊ êîí-
òàêòà êðîâè ñ ÷óæåðîäíîé ïîâåðõíîñòüþ. Òåîðåòè÷åñêè âîçìîæíû òàêèå îñëîæíåíèÿ,
êàê ìèêðîýìáîëèÿ ñîñóäîâ ãîëîâíîãî ìîçãà. Îòìå÷àþò âûðàæåííîå èììóíîìîäóëèðó-
þùåå âîçäåéñòâèå ñèñòåìíîé ãèïîòåðìèè è ïåðåëèâàíèå áîëüøîãî êîëè÷åñòâà æèäêî-
ñòè, êàê êîëëîèäîâ, òàê è êðèñòàëëîèäîâ. Â áîëüøèíñòâå ñëó÷àåâ ñíèæåíèå ïîêàçàòå-
ëåé ãåìîãëîáèíà è ãåìàòîêðèòà â ðåçóëüòàòå íå òîëüêî ãåìîäèëþöèè, íî è êðîâîïîòåðè
òðåáóåò âîñïîëíåíèÿ ýðèòðîöèòàðíîé ìàññû, ÷òî ìîæåò ïðèâîäèòü ê äûõàòåëüíûì è
ïî÷å÷íûì îñëîæíåíèÿì.

Äàííûå ëèòåðàòóðû çà ïîñëåäíèå 10 ëåò ñâèäåòåëüñòâóþò î âîçðîñøåì èíòåðåñå ê
óìåíüøåíèþ èñïîëüçîâàíèÿ äîíîðñêîé êðîâè ïðè ïðîâåäåíèè îïåðàöèé íà ñåðäöå [2,



3]. Ñ îäíîé ñòîðîíû, èìåþòñÿ ñâèäåòåëüñòâà î íåáëàãîïðèÿòíûõ ïîñëåäñòâèÿõ ïåðèîïå-
ðàöèîííîé àíåìèè, ñ äðóãîé – î áëèæàéøèõ è îòäàëåííûõ ïîñëåäñòâèÿõ ïåðåëèâàíèÿ
êðîâè [4, 5]. Íåîáõîäèìî òàêæå ó÷èòûâàòü ðîñò ñòîèìîñòè äîíîðñêîé êðîâè è åå êîìïî-
íåíòîâ. Ïîëó÷åííûå íàìè ðåçóëüòàòû ñâèäåòåëüñòâóþò î ïðåèìóùåñòâå ÊØ íà ðàáîòàþ-
ùåì ñåðäöå.
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ÏÅÐÈÎÏÅÐÀÖ²ÉÍÀ ÒÐÀÍÑÔÓÇ²ÉÍÀ ÒÅÐÀÏ²ß Ó ÕÂÎÐÈÕ ÏÐÈ ÎÏÅÐÀÖ²ßÕ
Â²ÍÖÅÂÎÃÎ ØÓÍÒÓÂÀÍÍß ÍÀ ÏÐÀÖÞÞ×ÎÌÓ ÑÅÐÖ²

À.Ï. Ìàçóð, Ì.Î. Ðî÷íåêîâà, Ï.Â. Ãóð³í, À.Â. Ãàáð³åëÿí, Â.Ô. Îíèùåíêî, ².Ã. Õàâèí,
Ì.Ï. Êîñòþê

Ìåòîþ äàíîãî äîñë³äæåííÿ áóëî ïðîâåäåííÿ ïîð³âíÿííÿ òðàíñôóç³éíî¿ ïåðèîïåðàö³éíî¿ òåðàï³¿
ó õâîðèõ ³øåì³÷íîþ õâîðîáîþ ñåðöÿ (²ÕÑ) ï³ä ÷àñ âèêîíàííÿ îïåðàö³é ÂØ íà ïðàöþþ÷îìó ñåðö³.
Ðåòðîñïåêòèâíî áóâ ïðîâåäåíèé àíàë³ç 60 ïîñë³äîâíèõ ³ñòîð³é õâîðîáè ïàö³ºíò³â, ÿêèì áóëè âèêî-
íàí³ îïåðàö³¿ ÂØ-3 â óìîâàõ øòó÷íîãî êðîâîîá³ãó (ØÊ) òà 60 ïîñë³äîâíèõ ³ñòîð³é õâîðîáè ïàö³ºíò³â,
ÿêèì áóëî âèêîíàíî ³çîëüîâàíå ÂØ–3 íà ïðàöþþ÷îìó ñåðö³. Ï³ñëÿîïåðàö³éíèõ óñêëàäíåíü, ïîâ’ÿ-
çàíèõ ³ç ïåðåëèâàííÿì åðèòðîöèòàðíî¿ ìàñè, â ãðóïàõ äîñë³äæåííÿ íå ñïîñòåð³ãàëè. ²íòðàîïåðàö³é-
íà êðîâîâòðàòà ï³ä ÷àñ îïåðàö³é ÂØ íà ïðàöþþ÷îìó ñåðö³ (458,7±64,4 ìë) áóëà äîñòîâ³ðíî ìåíøîþ,
í³æ ïðè ïðîâåäåíí³ îïåðàö³é ÂØ â óìîâàõ ØÊ (489,7±48,3 ìë). Äîñòîâ³ðíî ìåíøå ïðè îïåðàö³ÿõ
ÂØ íà ïðàöþþ÷îìó ñåðö³ çàñòîñîâóâàëè åðèòðîöèòàðíó ìàñó. Îïåðàö³¿ ÂØ íà ïðàöþþ÷îìó ñåðö³ ç
åêîíîì³÷íî¿ òî÷êè çîðó òåîðåòè÷íî âèã³äí³ø³ â³ä îïåðàö³é ÂØ â óìîâàõ ØÊ ç óðàõóâàííÿì çàñòîñó-
âàííÿ äîíîðñüêî¿ êðîâ³.

Êëþ÷îâ³ ñëîâà: â³íöåâå øóíòóâàííÿ, ïåðåëèâàííÿ êðîâ³.



PERIOPERATIVE TRANSFUSION THERAPY FOR OFF PUMPE CORONARY ARTERY
BYPASS GRAFTING

A.P. Mazur, M.A. Rochnekova, P.V. Gurin, A.V. Gabrielyan, V.F. Onyschenko, I.G. Khavin,
M.P. Kostyuk

Operations of the coronary artery bypass grafting are the most widespread operations in the modern
heart surgery. Off pump coronary surgery theoretically can result in less blood loss and less use of blood
products. The aim of this study was the comparison of perioperative transfusion therapy for ischemic heart
disease patients during the off pump operations on the coronary arteries. Retrospectively 60 case reports of on
pump coronary arteries bypass grafting performed in a period from January 1 2007 to December 31 2007 and
60 case reports of off pump coronary arteries bypass grafting, that were performed in a period from January 1
2009 to December 31 2009 were studied. There were no any postoperative complications related to the red
cells transfusion in both groups of studies. Intraoperative blood loss during off pump operations (458,7±64,4
ml) were significantly less comparing the blood loss during on pump operation (489,7±48,3 ml). The use of
blood cells transfusion was less for the off pump surgery. Conclusion: the off pump coronary arteries bypass
grafting theoretically are more advantageous from the economical point of view concerning the use of blood
and blood products.

Key words: coronary arteries bypass grafting, blood transfusion.


