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Öåëüþ äàííîãî èññëåäîâàíèÿ áûëî èçó÷èòü âçàèìîñâÿçü ïîâûøåíèÿ óðîâíÿ ñåð-
äå÷íîãî òðîïîíèíà (cTnI) è ïîÿâëåíèÿ ïàòîëîãè÷åñêîãî çóáöà Q ïî äàííûì ýëåêòðî-
êàðäèîãðàììû (ÝÊÃ) â ðàííèå ñðîêè ïîñëå îïåðàöèè êîðîíàðíîãî øóíòèðîâàíèÿ êàê
ïðîãíîñòè÷åñêèõ ôàêòîðîâ ïåðèîïåðàöèîííîãî èíôàðêòà ìèîêàðäà è îñòðîé ñåðäå÷-
íîé íåäîñòàòî÷íîñòè. Â èññëåäîâàíèå âîøëè 140 ïàöèåíòîâ, êîòîðûì ñ ÿíâàðÿ 2010
ïî äåêàáðü 2011 ãîäà áûëî âûïîëíåíî èçîëèðîâàííîå êîðîíàðíîå øóíòèðîâàíèå. Íàøå
èññëåäîâàíèå ïîäòâåðæäàåò äàííûå î òîì, ÷òî íàëè÷èå ïàòîëîãè÷åñêîãî çóáöà Q íà
ÝÊÃ íå îáÿçàòåëüíî îçíà÷àåò ïåðèîïåðàöèîííûé èíôàðêò ìèîêàðäà. Ïîâûøåíèå ïî-
ðîãîâûõ çíà÷åíèé cTnI âûøå 12,5 íã/ìë è ïîÿâëåíèå ïàòîëîãè÷åñêîãî çóáöà Q íà ÝÊÃ
ÿâëÿåòñÿ ïðîãíîñòè÷åñêè çíà÷èìûì äëÿ äèàãíîñòèêè ïåðèîïåðàöèîííîãî èíôàðêòà
ìèîêàðäà è îñòðîé ñåðäå÷íîé íåäîñòàòî÷íîñòè ïîñëå îïåðàöèè êîðîíàðíîãî øóíòè-
ðîâàíèÿ.

Êëþ÷åâûå ñëîâà: êîðîíàðíîå øóíòèðîâàíèå, ñåðäå÷íûé òðîïîíèí I (cTnI), ïåðèîïåðàöèîí-
íûé èíôàðêò ìèîêàðäà.

Ïåðèîïåðàöèîííûé èíôàðêò ìèîêàðäà (ÏÈÌ) ÿâëÿåòñÿ îäíîé èç îñíîâíûõ ïðè÷èí
îñëîæíåíèé è ñìåðòíîñòè ïîñëå îïåðàöèé êîðîíàðíîãî øóíòèðîâàíèÿ (ÊØ). ×àñòîòà
ÏÈÌ âàðüèðóåò îò 5% äî 20% [1–3]. Ðàííÿÿ äèàãíîñòèêà ïåðèîïåðàöèîííîãî èíôàðêòà
ìèîêàðäà ñ ïîìîùüþ ýëåêòðîêàðäèîãðàììû (ÝÊÃ) èìååò èçâåñòíûå äèàãíîñòè÷åñêèå
ñëîæíîñòè â ïåðèîïåðàöèîííîì ïåðèîäå [4]. Ïîÿâëåíèå ïàòîëîãè÷åñêîãî çóáöà Q ïîñëå
îïåðàöèè ÊØ ïðèíÿòî êàê íàèáîëåå íàäåæíûé ÝÊÃ êðèòåðèé äëÿ äèàãíîñòèêè ÏÈÌ
[2]. Ñåðäå÷íûé òðîïîíèí ² (cTnI) ÿâëÿåòñÿ ïðèçíàííûì áèîõèìè÷åñêèì ìàðêåðîì îñò-
ðîãî èíôàðêòà ìèîêàðäà, íî äëÿ äèàãíîñòèêè ÏÈÌ íåò ÷åòêî óñòàíîâëåííûõ óðîâíåé
ïîâûøåíèÿ cTnI. Åñòü èññëåäîâàíèÿ, êîòîðûå ïîêàçûâàþò, ÷òî ìàêñèìàëüíîå ïîâûøå-
íèå cTnI íàáëþäàåòñÿ ÷åðåç 8–24 ÷àñà ïîñëå îïåðàöèè ÊØ è ìîæåò áûòü ðàííèì áèîõè-
ìè÷åñêèì ìàðêåðîì äëÿ äèàãíîñòèêè ÏÈÌ [5].

Öåëü äàííîãî èññëåäîâàíèÿ – èçó÷èòü âçàèìîñâÿçü ïîâûøåíèÿ óðîâíÿ cTnI è ïîÿâëå-
íèÿ ïàòîëîãè÷åñêîãî çóáöà Q ïî äàííûì ÝÊÃ â ðàííèå ñðîêè ïîñëå îïåðàöèè êîðîíàð-
íîãî øóíòèðîâàíèÿ êàê ïðîãíîñòè÷åñêèõ ôàêòîðîâ ïåðèîïåðàöèîííîãî èíôàðêòà ìèî-
êàðäà è îñòðîé ñåðäå÷íîé íåäîñòàòî÷íîñòè.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. Â èññëåäîâàíèå âîøëè 140 ïàöèåíòîâ, êîòîðûì
ñ ÿíâàðÿ 2010 ïî äåêàáðü 2011 ãîäà áûëî âûïîëíåíî èçîëèðîâàííîå ÊØ. Êðèòåðèè èñ-
êëþ÷åíèÿ: ïðåäîïåðàöèîííûé ïàòîëîãè÷åñêèé çóáåö Q ïî äàííûì ÝÊÃ, ñóùåñòâóþ-
ùàÿ èëè âîçíèêøàÿ ïîëíàÿ áëîêàäà ëåâîé íîæêè ïó÷êà Ãèñà, ïàöèåíòû ñ àêòèâíîé èí-
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ôåêöèåé, îíêîëîãè÷åñêèì àíàìíåçîì, òðóäíî êîððåãèðóåìûì ñàõàðíûì äèàáåòîì, çà-
áîëåâàíèÿìè ïå÷åíè, êàðäèîãåííûì øîêîì, ïîñëå ñòåíòèðîâàíèÿ êîðîíàðíûõ àðòå-
ðèé â ïðåäøåñòâóþùèå 72 ÷àñà ïåðåä îïåðàöèåé ÊØ, ïîâòîðíàÿ îïåðàöèÿ, ïàöèåíòû ñ
îñòðûì êîðîíàðíûì ñèíäðîìîì. Ïîñëå îïåðàöèè âñå ïàöèåíòû íàõîäèëèñü â îòäåëå-
íèè ðåàíèìàöèè è èíòåíñèâíîé òåðàïèè (ÎÐÈÒ). Èññëåäîâàíèÿ êðîâè äëÿ îïðåäåëå-
íèÿ cTnI ïðîâîäèëèñü ÷åðåç 12, 24, 48 ÷àñîâ ïîñëå îïåðàöèè íà àïïàðàòå Abbot AxSym
(MEIA) System (Abbott Park, IL, USA) ñ âåðõíèì ïðåäåëîì ìåíåå 0,5 íã/ìë. ÝÊÃ çàïèñû-
âàëè ïî ïðèáûòèè â ÎÐÈÒ è çàòåì ðàç â ñóòêè íà ïðîòÿæåíèè 4 äíåé. Ïåðèîïåðàöèîí-
íûé èíôàðêò ìèîêàðäà äèàãíîñòèðîâàëè íà îñíîâàíèè ÝÊÃ êðèòåðèåâ (ïîÿâëåíèå ïà-
òîëîãè÷åñêîãî çóáöà Q â äâóõ è áîëåå ñìåæíûõ îòâåäåíèÿõ èëè ïðèðàâíåííîå ê ýòîìó
óìåíüøåíèå àìïëèòóäû R-çóáöà áîëåå 50% â äâóõ è áîëåå ãðóäíûõ îòâåäåíèÿõ)  è ïîâû-
øåíèÿ cTnI áîëåå 10 íã/ìë (ïîðîãîâîå çíà÷åíèå, ïðèíÿòîå â íàøåì èíñòèòóòå äëÿ êàð-
äèîõèðóðãè÷åñêèõ îïåðàöèé, íà îñíîâàíèè îïóáëèêîâàííûõ â ëèòåðàòóðå äàííûõ) [4].
Äëÿ äèàãíîñòèêè îñòðîé ñåðäå÷íîé íåäîñòàòî÷íîñòè ïîñëå ÊØ áûëè èñïîëüçîâàíû
êðèòåðèè èíîòðîïíîé ïîääåðæêè ñâûøå 5ìêã/êã/ìèí äëÿ äîïàìèíà/äîáóòàìèíà èëè
0,1 ìêã/êã/ìèí äëÿ àäðåíàëèíà íà ïðîòÿæåíèè áîëåå 24 ÷àñîâ.

Ðåçóëüòàòû è îáñóæäåíèå. Â ïåðèîä èññëåäîâàíèÿ ìû îáíàðóæèëè 14 ïàòîëîãè÷åñêèõ
çóáöîâ Q ïî äàííûì ÝÊÃ (10% èç 140 ïàöèåíòîâ). Óâåëè÷åíèå cTnI áûëî çàôèêñèðîâàíî
ó 19 ïàöèåíòîâ (13,5%). Äàííûå, ïðåäñòàâëåííûå â òàáë. 1, ïîêàçûâàþò âðåìåííîé èí-
òåðâàë è ìàêñèìàëüíîå ïîâûøåíèå òðîïîíèíà â ïîñëåîïåðàöèîííîì ïåðèîäå.

Òàáëèöà 1
Äèíàìèêà òðîïîíèíà (cTnI) â ãðóïïå 140 ïàöèåíòîâ, ïåðåíåñøèõ îïåðàöèþ êîðîíàðíîãî

øóíòèðîâàíèÿ äî è ïîñëå 12, 24, 48 ÷àñîâ ïîñëå îïåðàöèè

 0 ÷àñîâ 12 ÷àñîâ 24 ÷àñà 48 ÷àñîâ 

cTnI (íã/ìë) 0 15±8 32±6 26±6 

Óâåëè÷åíèå cTnI â ñî÷åòàíèè ñ ïàòîëîãè÷åñêèì çóáöîì Q áûëî âûÿâëåíî ó 9 ïàöèåí-
òîâ (6,4%). Åùå 5 ïàöèåíòîâ (3,5%) ñ ïàòîëîãè÷åñêèì çóáöîì Q èìåëè cTnI íèæå ïîðîãî-
âîãî çíà÷åíèÿ 10 íã/ìë. Èññëåäóåìûå ïàöèåíòû áûëè ðàçäåëåíû íà 4 ãðóïïû â çàâèñèìî-
ñòè îò íàëè÷èÿ èëè îòñóòñòâèÿ ïàòîëîãè÷åñêîãî çóáöà Q è ïðåâûøåíèÿ/íåïðåâûøåíèÿ
ïîðîãîâîãî çíà÷åíèÿ äëÿ òðîïîíèíà cTnI. Êàæäàÿ ãðóïïà áûëà ïðîàíàëèçèðîâàíà ñ òî÷-
êè çðåíèÿ âîçíèêíîâåíèÿ â ïîñëåîïåðàöèîííîì ïåðèîäå îñòðîé ñåðäå÷íîé íåäîñòàòî÷-
íîñòè (ðèñ. 1).

Âñåõ ñëó÷àåâ ÎÑÍ â ïîñëåîïåðàöèîííîì ïåðèîäå áûëî 16 (11,4%). Ïðè ýòîì â ãðóï-
ïå, ãäå ôèêñèðîâàëñÿ òðîïîíèí >10 íã/ìë è îòìå÷àëîñü íàëè÷èå ïàòîëîãè÷åñêîãî çóáöà
Q íà ÝÊÃ, òàêèõ ñëó÷àåâ áûëî 8 (85,7%). Íàëè÷èå òîëüêî ïàòîëîãè÷åñêîãî çóáöà Q íèêàê
íå áûëî ñâÿçàíî ñ âîçíèêíîâåíèåì ÎÑÍ. Ïåðèîïåðàöèîííûé èíôàðêò ìèîêàðäà áûë
äèàãíîñòèðîâàí ó 9 (6,5%) ïàöèåíòîâ. Ìàêñèìàëüíûé óðîâåíü cTnI â ýòîé ãðóïïå ñîñòàâ-
ëÿë 41 íã/ìë, ìèíèìàëüíûé –  12,5íã/ìë. Ïðè ýòîì ïèêîâûå óðîâíè íàáëþäàëèñü â ïåð-
âûå 24 ÷àñà ïîñëå îïåðàöèè, ÷òî ñîâïàäàåò ñ äàííûìè ðÿäà èññëåäîâàíèé [4, 5]. Ïîâûøå-
íèå ïîðîãîâîãî óðîâíÿ cTnI, ïðè îòñóòñòâèè ïàòîëîãè÷åñêîãî çóáöà Q íà ÝÊÃ, áûëî ó 10
(7,1%) ïàöèåíòîâ. Ìàêñèìàëüíûå è ìèíèìàëüíûå çíà÷åíèÿ ñTnI â ýòîé ãðóïïå ñîñòàâëÿ-
ëè 14,2 íã/ìë è 10,2 íã/ìë. Ïîâûøåíèÿ óðîâíÿ òðîïîíèíà I  ïîñëå îïåðàöèè ÊØ íàáëþ-
äàåòñÿ  ïðè èñïîëüçîâàíèè èññêóñòâåííîãî êðîâîîáðàùåíèÿ, ñóáîïòèìàëüíîé êàðäèîï-
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Ðèñ. 1. Íàëè÷èå èëè îòñóòñòâèå ïàòîëîãè÷åñêîãî çóáöà Q è óðîâåíü òðîïîíèíà (cTnI íã/ìë)
êàê ìàðêåðû ïðîãíîçà ïîñëåîïåðàöèîííîé ÎÑÍ.

ëåãèè, õèðóðãè÷åñêîé òðàâìå, ãåìîäèíàìè÷åñêè çíà÷èìûõ àðèòìèÿõ è äðóãèõ ôàêòîðàõ
è íå âñåãäà ñâèäåòåëüñòâóåò î ÏÈÌ [6].

Âûâîäû

1. Íàøå èññëåäîâàíèå ïîäòâåðæäàåò äàííûåî òîì,, ÷òî íàëè÷èå ïàòîëîãè÷åñêîãî çóáöà
Q íà ÝÊÃ íå îáÿçàòåëüíî îçíà÷àåò ÏÈÌ.

2. Ïîâûøåíèå ïîðîãîâûõ çíà÷åíèé cTnI âûøå 12,5 íã/ìë è ïîÿâëåíèå ïàòîëîãè÷åñêîãî
çóáöà Q íà ÝÊÃ ÿâëÿåòñÿ ïðîãíîñòè÷åñêè çíà÷èìûì äëÿ äèàãíîñòèêè ÏÈÌ è îñòðîé
ñåðäå÷íîé íåäîñòàòî÷íîñòè ïîñëå îïåðàöèè ÊØ.

3. Íåîáõîäèìî, ÷òîáû êàæäûé êàðäèîõèðóðãè÷åñêèé öåíòð èìåë ñâîè ïîðîãîâûå çíà-
÷åíèÿ cTnI äëÿ äèàãíîñòèêè ïîâðåæäåíèÿ ìèîêàðäà ïîñëå ÊØ.
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Ìåòîþ äàíîãî äîñë³äæåííÿ áóëî âèâ÷åííÿ âçàºìîçâ’ÿçêó ï³äâèùåííÿ ð³âíÿ ñåðöåâîãî òðîïîí³-
íó (cTnI) ³ ïîÿâè ïàòîëîã³÷íîãî çóáöÿ Q çà äàíèìè åëåêòðîêàðä³îãðàìè (ÅÊÃ) ó ðàíí³ òåðì³íè ï³ñëÿ
îïåðàö³¿ êîðîíàðíîãî øóíòóâàííÿ ÿê ïðîãíîñòè÷íèõ ôàêòîð³â ïåðèîïåðàö³éíîãî ³íôàðêòó ì³îêàðäà
òà ãîñòðî¿ ñåðöåâî¿ íåäîñòàòíîñò³. Ó äîñë³äæåííÿ óâ³éøëè 140 ïàö³ºíò³â, ÿêèì ç ñ³÷íÿ 2010 ïî ãðóäåíü
2011 ðîêó áóëî âèêîíàíî ³çîëüîâàíå êîðîíàðíå øóíòóâàííÿ. Íàøå äîñë³äæåííÿ ï³äòâåðäæóº äàí³
ïðî òå, ùî íàÿâí³ñòü ïàòîëîã³÷íîãî çóáöÿ Q íà ÅÊÃ íå îáîâ’ÿçêîâî îçíà÷àº ïåðèîïåðàö³éíèé ³íôàðêò
ì³îêàðäà. Ï³äâèùåííÿ ïîðîãîâèõ çíà÷åíü cTnI âèùå 12,5 íã/ìë ³ ïîÿâà ïàòîëîã³÷íîãî çóáöÿ Q íà ÅÊÃ º
ïðîãíîñòè÷íî çíà÷óùèì äëÿ ä³àãíîñòèêè ïåðèîïåðàö³éíîãî ³íôàðêòó ì³îêàðäà òà ãîñòðî¿ ñåðöåâî¿ íå-
äîñòàòíîñò³ ï³ñëÿ îïåðàö³¿ êîðîíàðíîãî øóíòóâàííÿ.

Êëþ÷îâ³ ñëîâà: êîðîíàðíå øóíòóâàííÿ, ñåðöåâèé òðîïîí³í I (cTnI), ïåðèîïåðàö³éíèé ³íôàðêò ì³î-
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PROGNOSTIC VALUE OF CARDIAC TROPONIN I ELEVATION IN EARLY TERMS
AFTER CORONARY ARTERY BYPASS GRAFTING FOR DIAGNOSTIC OF

PERIOPERATIVE MYOCARDIAL INFARCTION AND ACUTE HEART FAILURE

Khavin I.G., Gabrielyan A.V., Gurin P.V., Kudlay I.V., Mazur A.P., Romanova S.V.

The purpose of this study was to examine the relationship of cardiac troponin (cTnI) and the appearance of
pathological Q wave according to an electrocardiogram (ECG) early after coronary artery bypass surgery as
predictors of perioperative myocardial infarction and congestive heart failure. The study included 140 patients
with performed from January 2010 to December 2011 isolated coronary artery bypass surgery. Our study confirms
the data that the presence of pathological Q wave on the ECG does not necessarily mean perioperative myocardial
infarction. When the threshold values of cTnI is above 12.5 ng/ml the appearance of pathologic Q wave on ECG
is a significant predictor for the diagnosis of perioperative myocardial infarction and acute heart failure after
coronary artery bypass grafting.

Key words: coronary artery bypass grafting (CABG), cardiac troponin I (cTnI), postoperative myocardial ischemia
(PMI).


