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Ëàêòàò ñûâîðîòêè êðîâè ÿâëÿåòñÿ êëþ÷åâûì ìàðêåðîì àäåêâàòíîñòè òêàíåâîé ïåð-
ôóçèè è ðàííèì ïðåäèêòîðîì ëåòàëüíîñòè. Â äàííîé ñòàòüå ïðîàíàëèçèðîâàí îïûò ïîñ-
ëåäîâàòåëüíîãî èçìåðåíèÿ óðîâíÿ ëàêòàòà ñûâîðîòêè êðîâè â ðàííåì ïîñëåîïåðàöèîí-
íîì ïåðèîäå ó 93 íîâîðîæäåííûõ è äåòåé ìëàäøåãî âîçðàñòà, ïåðåíåñøèõ õèðóðãè÷åñêóþ
êîððåêöèþ ñëîæíûõ âðîæäåííûõ ïîðîêîâ ñåðäöà â ïåðèîä ñ ÿíâàðÿ 2009 ã. ïî äåêàáðü
2012 ã. Óðîâåíü ëàêòàòà ñûâîðîòêè êðîâè íåïîñðåäñòâåííî ïîñëå îïåðàöèè ñâûøå 8,5
ììîëü/ë, à íà 6–12 ÷àñîâ ñâûøå 4,5 ììîëü/ë äîñòîâåðíî àññîöèèðóåòñÿ ñ íåáëàãîïðèÿò-
íûì èñõîäîì.

Êëþ÷åâûå ñëîâà: ëàêòàò ñûâîðîòêè êðîâè, âðîæä¸ííûå ïîðîêè ñåðäöà, ëåòàëüíîñòü.

Ïðîãíîçèðîâàíèå èñõîäà õèðóðãè÷åñêîãî ëå÷åíèÿ ñëîæíûõ âðîæä¸ííûõ ïîðîêîâ ñåð-
äöà ÿâëÿåòñÿ ÷ðåçâû÷àéíî òðóäíîé çàäà÷åé. Èçìåðåíèå ãåìîäèíàìè÷åñêèõ ïàðàìåòðîâ
ïàöèåíòà íå äàåò ïîëíîé êàðòèíû åãî ñîñòîÿíèÿ, ïîýòîìó íàøå âíèìàíèå áûëî ñîñðåäî-
òî÷åíî íà èñïîëüçîâàíèè áèîõèìè÷åñêèõ ïîêàçàòåëåé ñûâîðîòêè êðîâè, à èìåííî – óðîâ-
íÿ ëàêòàòà, êîòîðûé îòîáðàæàåò ñòåïåíü êèñëîðîäíîãî ãîëîäàíèÿ òêàíåé. Ëàêòàò ÿâëÿåò-
ñÿ êîíå÷íûì ïðîäóêòîì, ïîëó÷àåìûì èç ïèðóâàòà â ïðîöåññå ãëèêîëèçà (àíàýðîáíûé
ìåòàáîëèçì), êîãäà äîñòàâêà êèñëîðîäà íå ñîîòâåòñòâóåò êëåòî÷íûì ýíåðãåòè÷åñêèì ïî-
òðåáíîñòÿì äëÿ îáåñïå÷åíèÿ áîëåå ïðîäóêòèâíîãî êèñëîðîäçàâèñèìîãî (àýðîáíîãî) ìå-
òàáîëè÷åñêîãî ïóòè. Ëàêòàò îáðàçóåòñÿ âî âñåõ îðãàíàõ, îäíàêî â îñíîâíîì îò àíàýðîáíî-
ãî ãëèêîëèçà çàâèñÿò ñêåëåòíûå ìûøöû, êîæà, ýðèòðîöèòû è ëåéêîöèòû. Ìîëî÷íàÿ
êèñëîòà ïðåèìóùåñòâåííî ýêñêðåòèðóåòñÿ ÷åðåç ïå÷åíü, ñëåäîâàòåëüíî, ÿâëÿåòñÿ ðàííèì
ìàðêåðîì ïå÷¸íî÷íîé íåäîñòàòî÷íîñòè. Íîðìàëüíûé óðîâåíü ëàêòàòà â ñûâîðîòêå êðî-
âè ñîñòàâëÿåò ìåíåå 2 ììîëü/ë. Èçó÷àÿ ëèòåðàòóðó ïî äàííîìó âîïðîñó, Siegel L. è ñîàâ.
ïðèøëè ê âûâîäó, ÷òî óðîâåíü ëàêòàòà 4,5 ììîëü/ë íåïîñðåäñòâåííî ïîñëå êîððåêöèè
ñëîæíîãî âðîæäåííîãî ïîðîêà ñåðäöà â 100% ñëó÷àÿõ áûë ïðåäèêòîðîì ëåòàëüíîãî èñõî-
äà [1]. Íàø îïûò ñâèäåòåëüñòâóåò, ÷òî êîíöåíòðàöèÿ ìîëî÷íîé êèñëîòû â ñûâîðîòêå êðîâè
â ïåðâûé ÷àñ ïîñëå îïåðàöèè ñâûøå 4,5 ììîëü/ë èìåëà ïîëîæèòåëüíóþ ïðîãíîñòè÷åñ-
êóþ öåííîñòü ëåòàëüíîãî èñõîäà òîëüêî â 20,4% ñëó÷àåâ.

Öåëü – ïðîàíàëèçèðîâàòü öåííîñòü èçìåðåíèÿ óðîâíÿ ëàêòàòà ñûâîðîòêè êðîâè ó
íîâîðîæäåííûõ è äåòåé ìëàäøåãî âîçðàñòà, ïåðåíåñøèõ õèðóðãè÷åñêóþ êîððåêöèþ ñëîæ-
íûõ âðîæäåííûõ ïîðîêîâ ñåðäöà.

Ìàòåðèàëû è ìåòîäû. Çà ïåðèîä ñ ÿíâàðÿ 2009 ã. ïî äåêàáðü 2012 ã. â îòäåëåíèè õèðóð-
ãè÷åñêèõ ìåòîäîâ ëå÷åíèÿ âðîæäåííûõ ïîðîêîâ ñåðäöà ó íîâîðîæä¸ííûõ è äåòåé ìëàä-
øåãî âîçðàñòà ÍÈÑÑÕ èì. Í.Ì. Àìîñîâà ÍÀÌÍ ïðîîïåðèðîâàíû 1678 ïàöèåíòîâ. Èç
íèõ â èññëåäîâàíèå îòîáðàíû 93 ïàöèåíòà (68 âûæèëè è 25 óìåðëè) ñî ñëîæíûìè âðîæ-
äåííûìè ïîðîêàìè ñåðäöà, êîòîðûå áûëè ðàñïðåäåëåíû ïî êàòåãîðèÿì ðèñêà ñîãëàñíî
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øêàëå RACHS-1 [2] (òàáë. 1). Â èññëåäîâàíèå íå âêëþ÷åíû ïàöèåíòû ïåðâîé è âòîðîé
êàòåãîðèè ðèñêà (ïëàñòèêà ÄÌÏÏ, ïëàñòèêà ÄÌÆÏ, ðàäèêàëüíàÿ êîððåêöèÿ Òåòðàäû
Ôàëëî è äð.)

Âñå îïåðàöèè ïðîâåäåíû ñ èñêóññòâåííûì êðîâîîáðàùåíèåì. Ðàñòâîðîì çàïîëíå-
íèÿ àïïàðàòà èñêóññòâåííîãî êðîâîîáðàùåíèÿ áûëà ñìåñü êðîâè è ñèíòåòè÷åñêîãî êîë-
ëîèäà ñ äîáàâëåíèåì 30–100 ìë ðàñòâîðà íàòðèÿ ãèäðîêàðáîíàòà äëÿ èñêëþ÷åíèÿ ïîïà-
äàíèÿ ïîñòîðîííåãî ëàêòàòà. Ïðîèçâîäèòåëüíîñòü àïïàðàòà èñêóññòâåííîãî
êðîâîîáðàùåíèÿ èñ÷èñëÿëàñü 1,6–2,4 ë/ì2 ïëîùàäè ïîâåðõíîñòè òåëà. Àíåñòåçèîëîãè-
÷åñêîå îáåñïå÷åíèå â áîëüøèíñòâå ñëó÷àåâ – ýòî êîìáèíèðîâàííûé íàðêîç ñ èñïîëüçî-
âàíèåì èíãàëÿöèîííîãî àíåñòåòèêà. Ïîñòàíîâêà âåíîçíûõ, àðòåðèàëüíûõ, à ïðè íåîáõî-
äèìîñòè êàòåòåðà äëÿ ïåðèòîíåàëüíîãî äèàëèçà îñóùåñòâëÿëàñü â îïåðàöèîííîé. Èç
îïåðàöèîííîé ïàöèåíòû íåìåäëåííî áûëè äîñòàâëåíû â îòäåëåíèå èíòåíñèâíîé òåðà-
ïèè, ãäå ïåðâûå 12 ÷àñîâ áûëè ðåëàêñèðîâàíû íîðêóðîíèÿ áðîìèäîì â äîçå 0,1 ìã/êã è
àíàëãîñåäèðîâàíû ìîðôèíîì â äîçå 5–15 ìã/êã*÷àñ. Ñðàçó æå, ïðè ïîñòóïëåíèè, à â äàëü-
íåéøåì ÷åðåç 6, 12, 18 è 24 ÷àñà áûëè èçìåðåíû ëàêòàò ñûâîðîòêè êðîâè (ììîëü/ë), pH
àðòåðèàëüíîé êðîâè è äåôèöèò îñíîâàíèé (ììîëü/ë) [3]. Àíàëèç ëàêòàòà ïðîèçâîäèëñÿ
íà àïïàðàòå GEM Premier 3000. Êàæäûé îáðàçåö êðîâè ñîñòàâëÿë 0,6 ìë. Ðåñïèðàòîðíàÿ
ïîääåðæêà îñóùåñòâëÿëàñü ñ ïîìîùüþ àïïàðàòà äëÿ èñêóññòâåííîé âåíòèëÿöèè ë¸ãêèõ
AVEÀ (Viasis).

Òàáëèöà 1
Êàòåãîðèè ðèñêà RACHS-1, îïåðàöèè, ñìåðòíîñòü è íà÷àëüíûé óðîâåíü ëàêòàòà

ñûâîðîòêè êðîâè

Êàòå-
ãîðèÿ 

Îïåðàöèè Ê-âî (%) 
Ê-âî (%) 
óìåðøèõ 

Óðîâåíü 
ëàêòàòà 

(ììîëü/ë) 

6 Îïåðàöèÿ Norwood I (n=19) 19 (20,4) 13 (68,4) 5,7 (2,7–18,6) 

4 Îïåðàöèÿ Arterial Switch (n=27) 
ÐÊ ÒÀÄËÂ (n=18) 
ÐÊ ÎÀÑ (n=6) 

51 (54,8) 7 (13,7) 2,8 (1,4–15,2) 

3 ÐÊ ALCAPA (n=4) 
Îïåðàöèÿ Fontan (n=4) 
Îïåðàöèÿ BiDiGlen (n=8) 
ÐÊÒÔ ñ àòðåçèåé ËÀ I-II òèï (n=4) 
Óñòðàíåíèå ÊîÀî ñ çàêðûòèåì VSD (n=3) 

23 (24,7) 3 (13,0) 2,4 (1,0–11,7) 

Ðåçóëüòàòû è èõ îáñóæäåíèå. Íàìè áûëî ïðîàíàëèçèðîâàíû 93 ïàöèåíòà, ïåðåíåñøèõ
êîððåêöèþ ñëîæíûõ âðîæä¸ííûõ ïîðîêîâ ñåðäöà â ïåðèîä ñ ÿíâàðÿ 2009 ã. ïî íîÿáðü
2012 ã., ñðåäíèé âîçðàñò ïàöèåíòîâ ñîñòàâèë 4±3 ìåñ. (îò 6 äíåé äî 7 ìåñ.) Ðàñïðåäåëåíèå
ïî êàòåãîðèÿì ðèñêà, âèäàì îïåðàòèâíûõ âìåøàòåëüñòâ, ëåòàëüíîñòè è íà÷àëüíîìó óðîâ-
íþ ëàêòàòà ïðèâåäåíî â òàáë. 1. Ó ïàöèåíòîâ, ïåðåíåñøèõ áîëåå ñëîæíûå îïåðàöèè, áûëè
èçíà÷àëüíî áîëåå âûñîêèå ïîêàçàòåëè óðîâíÿ ëàêòàòà ñûâîðîòêè. Ñðåäíèé óðîâåíü ëàê-
òàòà íåïîñðåäñòâåííî ïîñëå îïåðàöèè â ãðóïïå âûæèâøèõ ñîñòàâèë 2,4 (1,0–11,7) ììîëü/
ë, à â ãðóïïå óìåðøèõ – 8,6 (2,7–18,6) ììîëü/ë. Â òàáë. 2 îòðàæåíà äèíàìèêà èçìåíåíèÿ
óðîâíÿ ìîëî÷íîé êèñëîòû â ñûâîðîòêå êðîâè â ïåðâûå 24 ÷àñà ïîñëå îïåðàöèè ñ èíòåðâà-
ëàìè â 6 ÷àñîâ.
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Òàáëèöà 2
Ñðåäíèå ïîêàçàòåëè óðîâíÿ ñûâîðîòî÷íîãî ëàêòàòà (ììîëü/ë) ó âûæèâøèõ (n=68)

è óìåðøèõ (n=25) ïàöèåíòîâ

Âðåìÿ (÷àñ)  

0 6 12 18 24 

 Âûæèâøèå  
(ëàêòàò, ììîëü/ë) 

2,4 
(1,0–11,7) 

1,3 
(0,4–6,4) 

1,0 
(0,4–4,4) 

1,2 
(0,4–3,2) 

0,9 
(0,4–2,5) 

 Óìåðøèå  
(ëàêòàò, ììîëü/ë) 

8,6 
(2,7–18,6) 

5,6 
(2,5–17,4) 

4,3 
(2,4–15,1) 

2,7 
(2,1–11,2) 

4,6 
(2,1–12,7) 

Íà÷àëüíûé óðîâåíü ëàêòàòà êîëåáàëñÿ îò 1,0 ììîëü/ë äî 11,7 ììîëü/ë â ãðóïïå âû-
æèâøèõ, â îòëè÷èå îò ãðóïïû óìåðøèõ, ãäå êîëåáàíèÿ ñîñòàâèëè îò 2,7 ììîëü/ë äî 18,6
ììîëü/ë. Äåâÿòíàäöàòü ïàöèåíòîâ (20,4%), èìåâøèõ óðîâåíü ëàêòàòà áîëåå ÷åì 4,5 ììîëü/
ë, âûæèëè.

Òàêæå áûëè ïðîàíàëèçèðîâàíû îñëîæíåíèÿ, êîòîðûå óñóãóáëÿëè ðàííèé ïîñëåîïå-
ðàöèîííûé ïåðèîä. Ê íèì îòíîñÿòñÿ îñòðàÿ ïå÷¸íî÷íàÿ íåäîñòàòî÷íîñòü (n=6), îñòðàÿ
ïî÷å÷íàÿ íåäîñòàòî÷íîñòü, ïîòðåáîâàâøàÿ ïðîâåäåíèÿ ñåàíñîâ ïåðèòîíåàëüíîãî äèàëè-
çà (n=18), ðàçëè÷íîãî ðîäà àðèòìèè (n=7), âûðàæåííàÿ ñåðäå÷íàÿ ñëàáîñòü, íå ïîçâîëÿ-
þùàÿ ñòÿíóòü ãðóäèíó (n=8) è òðåáóþùàÿ ïîâòîðíîãî ðàçâåäåíèÿ ãðóäèíû (n=4). Ó âñåõ
ýòèõ ïàöèåíòîâ ñðåäíèé óðîâåíü ëàêòàòà íåïîñðåäñòâåííî ïîñëå îïåðàöèè ñîñòàâëÿë áî-
ëåå 6,2 ììîëü/ë. Â òî æå âðåìÿ ó ïàöèåíòîâ, íå èìåâøèõ äàííûõ îñëîæíåíèé, ñðåäíèé
óðîâåíü ëàêòàòà ñîñòàâèë 2,4 ììîëü/ë.

Âûâîäû. Èçìåðåíèå ëàêòàòà â óñëîâèÿõ îòäåëåíèÿ èíòåíñèâíîé òåðàïèè ÿâëÿåòñÿ
ïðîñòîé ìåòîäèêîé, êîòîðàÿ, â ñâîþ î÷åðåäü, äà¸ò íàì âîçìîæíîñòü îöåíèòü àäåêâàò-
íîñòü òêàíåâîé ïåðôóçèè. Ïðîâåäåííûé ðåòðîñïåêòèâíûé àíàëèç ïàöèåíòîâ, ïîäâåðã-
øèõñÿ õèðóðãè÷åñêîìó ëå÷åíèþ ïî ïîâîäó ñëîæíûõ âðîæäåííûõ ïîðîêîâ ñåðäöà, ïîçâî-
ëÿåò ñäåëàòü âûâîä, ÷òî óðîâåíü ëàêòàòà ñûâîðîòêè êðîâè íåïîñðåäñòâåííî ïîñëå îïåðàöèè
ñâûøå 8,5 ììîëü/ë, à íà 6–12 ÷àñîâ ñâûøå 4,5 ììîëü/ë äîñòîâåðíî àññîöèèðóåòñÿ ñ íå-
áëàãîïðèÿòíûì èñõîäîì. Îäíàêî áîëåå ïðîãíîñòè÷åñêè çíà÷èìûì ÿâëÿåòñÿ èçìåðåíèå
óðîâíÿ ëàêòàòà ñûâîðîòêè ó ïàöèåíòîâ â ïîñëåäóþùèå øåñòü, äâåíàäöàòü, âîñåìíàäöàòü
è äâàäöàòü ÷åòûðå ÷àñà ïðåáûâàíèÿ â ïàëàòå èíòåíñèâíîé òåðàïèè. Ó÷èòûâàÿ âñå èçëî-
æåííîå, ìîæíî ñäåëàòü âûâîä î òîì, ÷òî ìîíèòîðèíã êîíöåíòðàöèè ëàêòàòà â ñûâîðîòêå
êðîâè èìååò âàæíîå êëèíè÷åñêîå çíà÷åíèå.

Ëèòåðàòóðà
1. Siegel L., Hauser G., Hertzog J., Hopkins R., Hannan R., Dalton H. Initial post-operative

serum lactate predicts outcome in children after open heart surgery // Crit Care Med. – 1995.
– Vol. 23 (suppl 1): A205.

2. Kathy J. Jenkins. Center-specific differences in mortality: Preliminary analyses using the Risk
Adjustment in Congenital Heart Surgery (RACHS-1) method // J Thorac Cardiovasc Surg. –
2002. – Vol. 124. – P. 97–104.

3. Shemie S. Serum lactate predicts post-operative complications after pediatric cardiac surgery
// Pediatr Res. – 1996. – Vol. 39. – 54A: 307.



256

ÄÎÑÂ²Ä ÂÈÇÍÀ×ÅÍÍß Ð²ÂÍß ËÀÊÒÀÒÓ ÑÈÐÎÂÀÒÊÈ ÊÐÎÂ² ßÊ ÏÐÅÄÈÊÒÎÐÀ
ËÅÒÀËÜÍÎÑÒ² Ï²ÑËß ÊÎÐÅÊÖ²¯ ÑÊËÀÄÍÈÕ ÂÐÎÄÆÅÍÈÕ ÂÀÄ ÑÅÐÖß

Ëåîí÷óê Â.Ë., Áîéêî Ñ.Ì., ×åáóðàõ³í Â.Ì., Ãîëîâåíêî Î.Ñ., Êàðïåíêî Â.Ã.,Òðóáà ß.Ï.,
Ðóäåíêî Ì.Ì., Ëàçîðèøèíåöü Â.Â.

Ëàêòàò ñèðîâàòêè êðîâ³ º êëþ÷îâèì ìàðêåðîì àäåêâàòíîñò³ òêàíèííî¿ ïåðôóç³¿ òà ðàíí³ì ïðå-
äèêòîðîì ëåòàëüíîñò³. Ó ñòàòò³ ïðîàíàë³çîâàíî äîñâ³ä ïîñë³äîâíîãî âèì³ðþâàííÿ ð³âíÿ ëàêòàòó ñèðî-
âàòêè êðîâ³ â ðàííüîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ ó 93 íîâîíàðîäæåíèõ ³ ä³òåé ìîëîäøîãî â³êó, ÿêèì
âèêîíàíî õ³ðóðã³÷íó êîðåêö³þ ñêëàäíèõ âðîäæåíèõ âàä ñåðöÿ â ïåð³îä ³ç ñ³÷íÿ 2009 ð. ïî ãðóäåíü
2012 ð. Ð³âåíü ëàêòàòó ñèðîâàòêè êðîâ³ áåçïîñåðåäíüî ï³ñëÿ îïåðàö³¿ ïîíàä 8,5 ììîëü/ë, à ÷åðåç 6–12
ãîäèí ïîíàä 4,5 ììîëü/ë äîñòîâ³ðíî àñîö³þºòüñÿ ç íåñïðèÿòëèâèì ðåçóëüòàòîì.

Êëþ÷îâ³ ñëîâà: ëàêòàò ñèðîâàòêè êðîâ³, âðîäæåí³ âàäè ñåðöÿ, ëåòàëüí³ñòü.

EVALUATION OF SERUM LACTATE LEVEL AS A PREDICTOR OF MORTALITY AFTER
REPAIR OF COMPLEX CONGENITAL HEART DEFECTS

Leonchuk V.L., Boyko S.M., Cheburakhin V.Ì., Golovenko Î.S., Truba Y.P., Karpenko V.G., Rudenko
M.N., Lazoryshynets V.V.

Authors suggest serum lactate as a key marker of tissue perfusion adequacy and as early predictor of mortality.
Experience of consecutive assessment of serum lactate level in early postoperative period in 93 newborns and
infants after repair of complex congenital heart defects from January 2009 to December 2012 was presented.
Perioperative serum lactate level more than 8.5 mmol/l and after 6–12 hours after operation more than 4.5
mmol/l was significantly associated with poor outcomes.

Key words: serum lactate, congenital heart defects, mortality.


