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Âûïîëíåíî ðåòðîñïåêòèâíîå êîãîðòíîå èññëåäîâàíèå 200 ïàöèåíòîâ ïîñëå êàðäèî-
õèðóðãè÷åñêèõ îïåðàöèé ñ öåëüþ îïðåäåëåíèÿ ÷àñòîòû è òÿæåñòè ðàçâèòèÿ îñòðîãî ïî-
âðåæäåíèÿ ïî÷åê (ÎÏÏ), à òàêæå èçó÷åíî âëèÿíèå èñêóññòâåííîãî êðîâîîáðàùåíèÿ (ÈÊ)
íà ïîÿâëåíèå äàííîé ïàòîëîãèè. Â ðåçóëüòàòå ïðîâåäåííîãî àíàëèçà áûëî âûÿâëåíî, ÷òî
ïîñëå îïåðàöèé ñ èñïîëüçîâàíèåì ÈÊ ÷àñòîòà ðàçâèòèÿ ÎÏÏ ñîñòàâèëà 27%, à ïîñëå êàð-
äèîõèðóðãè÷åñêèõ îïåðàöèé áåç ïðèìåíåíèÿ ÈÊ – 33%.

Êëþ÷åâûå ñëîâà: îñòðîå ïîâðåæäåíèå ïî÷åê, êàðäèîõèðóðãèÿ, êðèòåðèè RIFLE.

Îñòðîå ïîâðåæäåíèå ïî÷åê (ÎÏÏ) – ýòî âíåçàïíîå è ñòîéêîå ñíèæåíèå ïî÷å÷íîé
ôóíêöèè, ïðèâîäÿùåå ê íåâîçìîæíîñòè ïîääåðæèâàòü âîäíî-ýëåêòðîëèòíûé è êèñëîò-
íî-îñíîâíûé áàëàíñ [1]. Ïî äàííûì ëèòåðàòóðû, ÷àñòîòà ïîâðåæäåíèÿ ïî÷åê ïîñëå ðàç-
ëè÷íûõ õèðóðãè÷åñêèõ âìåøàòåëüñòâ ìîæåò äîñòèãàòü 30%, ïîñëå îïåðàöèé ñ èñêóññò-
âåííûì êðîâîîáðàùåíèåì (ÈÊ) – äî 35%, à ñòåïåíü åãî òÿæåñòè êîððåëèðóåò ñ
ëåòàëüíîñòüþ [2, 3, 4].

 Ïðîáëåìà ïîâðåæäåíèÿ ïî÷åê â êàðäèîõèðóðãèè ÿâëÿåòñÿ îñîáåííî àêòóàëüíîé,
ïîñêîëüêó äàæå íåçíà÷èòåëüíûå èçìåíåíèÿ èõ ôóíêöèé ïðèâîäÿò ê óäëèíåíèþ ñðî-
êîâ ïðåáûâàíèÿ â ñòàöèîíàðå, óâåëè÷åíèþ çàòðàò íà ëå÷åíèå, ÷èñëà îñëîæíåíèé è
ëåòàëüíîñòè [5]. Ëåòàëüíîñòü âñëåäñòâèå ðàçâèâøåéñÿ ÎÏÏ-íåäîñòàòî÷íîñòè ïîñëå
êàðäèîõèðóðãè÷åñêèõ âìåøàòåëüñòâ âàðüèðóåò îò 7 äî 38% [6]. Â íåêîòîðûõ êëèíèêàõ
÷àñòîòà äàííîãî îñëîæíåíèÿ èìååò òåíäåíöèþ ê óâåëè÷åíèþ, ÷òî ñâÿçàíî ñ ïîâûøå-
íèåì ñðåäíåãî âîçðàñòà îïåðèðîâàííûõ áîëüíûõ è òÿæåñòè ñîïóòñòâóþùåé ïàòîëî-
ãèè [7, 8].

Òðàäèöèîííî ðàçâèòèå ÎÏÏ ïîñëå êàðäèîõèðóðãè÷åñêèõ îïåðàöèé ñâÿçûâàþò ñ ïðè-
ìåíåíèåì ÈÊ [9], õîòÿ åãî âîçíèêíîâåíèå ñâÿçàíî è ñ äðóãèìè ôàêòîðàìè, èìåþùèìè
ìåñòî â ïåðèîïåðàöèîííîì ïåðèîäå. Ïîýòîìó èõ âûÿâëåíèå, ïîèñê ìàðêåðîâ ðàííåé
äèàãíîñòèêè ïîâðåæäåíèÿ ïî÷åê è àäåêâàòíûõ ìåð ïðîôèëàêòèêè îñòàåòñÿ àêòóàëüíîé
ïðîáëåìîé ñîâðåìåííîé êàðäèîàíåñòåçèîëîãèè.

Öåëü – îöåíèòü ÷àñòîòó âîçíèêíîâåíèÿ îñòðîãî ïîâðåæäåíèÿ ïî÷åê ó áîëüíûõ ïîñëå
êàðäèîõèðóðãè÷åñêèõ îïåðàöèé, à òàêæå èññëåäîâàòü âëèÿíèå ÈÊ íà åãî ðàçâèòèå.

Ìàòåðèàëû è ìåòîäû. Ïðîâåäåíî ðåòðîñïåêòèâíîå êîãîðòíîå èññëåäîâàíèå 200 ïàöè-
åíòîâ, îïåðèðîâàííûõ â îòäåëåíèè êàðäèîõèðóðãèè ÊÐÓ «ÊÒÌÎ «Óíèâåðñèòåòñêàÿ êëè-
íèêà» â 2011–2013 ãã. Âñå ïàöèåíòû áûëè ðàçäåëåíû íà 2 ãðóïïû: 1 ãðóïïà (n=100) – îïå-
ðàöèè âûïîëíåíû ñ èñïîëüçîâàíèåì ÈÊ (on-pump), 2 ãðóïïà (n=100) – îïåðàöèè,
ïðîâåäåíû áåç èñïîëüçîâàíèÿ ÈÊ (off-pump).

Ïàöèåíòû ñîïîñòàâèìû ìåæäó ñîáîé ïî ïîëó, âîçðàñòó, ñîñòîÿíèþ ïî ASA, áàëëàì
ïî øêàëå EuroSCORE II.
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Îïåðàöèè âûïîëíåíû îäíîé õèðóðãè÷åñêîé è àíåñòåçèîëîãè÷åñêîé áðèãàäîé, ÷òî îáåñ-
ïå÷èâàëî ñòàíäàðòíóþ ìåòîäèêó àíåñòåçèîëîãè÷åñêîãî è õèðóðãè÷åñêîãî ïîñîáèÿ. Ñðåäè
îïåðàòèâíûõ âìåøàòåëüñòâ, ïðîâåäåííûõ ñ èñïîëüçîâàíèåì ÈÊ, áûëî âûïîëíåíî: èçîëè-
ðîâàííîå ÀÊØ – 14%, ïðîòåçèðîâàíèå êëàïàíîâ – 56%, êîìáèíèðîâàííûå îïåðàöèè –
30%. Îïåðàöèè áåç èñïîëüçîâàíèÿ ÈÊ âêëþ÷àëè èçîëèðîâàííîå ÀÊØ è ÌÊØ – 100%.

Äëÿ äèàãíîñòèêè ðàçâèòèÿ ÎÏÏ â ïåðèîïåðàöèîííîì ïåðèîäå èñïîëüçîâàëè êðèòå-
ðèè RIFLE [1].

Ôóíêöèþ ïî÷åê è áàçàëüíûé êðåàòèíèí ðàññ÷èòûâàëè ïî ôîðìóëå MDRD:
(Modification of Diet in Renal Disease) [Levey AS è ñîàâò., 2000]:

ÑÊÔ, (ìë/ìèí/1,73 ì2) = 186  (ÑÊ, ìã/äë)–1,154  (âîçðàñò, ãîäû) –0,203

ãäå ÑÊÔ ðàâíà 75 ìë/ìèí/ì2 (ïî Bouman) [1,10];

äëÿ æåíùèí: ïîëó÷åííûé ðåçóëüòàò 0,742.

Îöåíêó ïðîâîäèëè ïåðåä îïåðàöèåé (1 ýòàï), ÷åðåç 24 ÷àñà (2 ýòàï), íà 2–4 (3 ýòàï) è
5–7 ñóòêè (4 ýòàï).

Ñòàòèñòè÷åñêàÿ îáðàáîòêà äàííûõ ïðîâîäèëàñü ñ èñïîëüçîâàíèåì ïðîãðàììû
Statistica/ 8.0. Äëÿ îöåíêè ÷àñòîòû ðàçâèòèÿ ÎÏÏ â ãðóïïàõ ïàöèåíòîâ èñïîëüçîâàëè êðè-
òåðèé õ2 Ïèðñîíà. Ðàçëè÷èÿ ñ÷èòàëè ñòàòèñòè÷åñêè çíà÷èìûì ïðè ð <0,05.

Ðåçóëüòàòû è îáñóæäåíèå. Ïîñëå îïåðàöèé ñ ïðèìåíåíèåì ÈÊ ÷àñòîòà ñëó÷àåâ ÎÏÏ
ñóùåñòâåííî âîçðàñòàåò (òàáë. 1).

 Òàáëèöà 1
×àñòîòà ÎÏÏ â ãðóïïå ñ ÈÊ (%)

 1 ýòàï 2 ýòàï 3 ýòàï 4 ýòàï 

R 10 13 13 16 

I 0 11 10 10 

F 0 0 1 1 

L 0 0 0 0 

Å 0 0 0 0 

Âñåãî 10 24* 24* 27* 

Ïðèìå÷àíèå: * – ð<0,01 ïî ñðàâíåíèþ ñ 1-ì ýòàïîì

Èç òàáëèöû âèäíî, ÷òî ðàçâèòèå ïî÷å÷íîãî ïîâðåæäåíèÿ ïðåäïîëàãàëè ó 10% ïàöè-
åíòîâ (êðèòåðèé R) â ïðåäîïåðàöèîííîì ïåðèîäå, ó÷èòûâàÿ àíàìíåç è êðèòåðèè øêàëû
RIFLE. Â ïîñëåîïåðàöèîííîì ïåðèîäå ïîâðåæäåíèå ïî÷åê (I, F) âîçíèêëî ó 11%, à ÷èñëî
áîëüíûõ ñ ðèñêîì âîçíèêíîâåíèÿ ÎÏÏ âîçðîñëî äî 16%. Îáíàðóæåíî, ÷òî íàèáîëüøàÿ
÷àñòîòà ÎÏÏ íàáëþäàåòñÿ ê 5–7 ñóòêàì ïîñëåîïåðàöèîííîãî ïåðèîäà, ïîñòåïåííî, ñ êàæ-
äûìè ïîñëåäóþùèìè ñóòêàìè, âîçðàñòàÿ è óòÿæåëÿÿñü. Ê 4-ì ñóòêàì ó 1 ïàöèåíòà òÿ-
æåñòü ïî÷å÷íîãî ïîâðåæäåíèÿ óâåëè÷èëàñü äî ñòàäèè F, à îáùåå ÷èñëî ïàöèåíòîâ ñ ïðè-
çíàêàìè ðàçâèòèÿ ÎÏÏ ñîñòàâèëî 27% – â 2,7 ðàçà áîëüøå ïî ñðàâíåíèþ ñ óðîâíåì äî
îïåðàöèè.
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Òàáëèöà 2
 ×àñòîòà ÎÏÏ â ãðóïïå áåç ÈÊ (%)

 1 ýòàï 2 ýòàï 3 ýòàï 4 ýòàï 

R 6  15 12 24 

I 0 8 9 7 

F 0 0 2 2 

L 0 0 0 0 

Å 0 0 0 0 

Âñåãî 6 23* 23* 33* 

 Ïðèìå÷àíèå: * – ð <0,01 ïî ñðàâíåíèþ ñ 1-ì ýòàïîì

Â ãðóïïå ïàöèåíòîâ, îïåðèðîâàííûõ áåç ÈÊ, òàêæå îòìå÷åíî ñóùåñòâåííîå óâåëè÷å-
íèå ÷àñòîòû ðàçâèòèÿ ÎÏÏ â ïîñëåîïåðàöèîííîì ïåðèîäå (òàáë. 2).

Êàê è â ãðóïïå ñ ÈÊ, ðîñò ÷èñëà áîëüíûõ ñ ÎÏÏ îòìå÷àåòñÿ ê 5–7 ñóòêàì ïîñëåîïåðà-
öèîííîãî ïåðèîäà. Òàêæå âûðîñëî ÷èñëî ïàöèåíòîâ â ñòàäèè R è ñîñòàâèëî 24%, à ÷àñòî-
òà ðàçâèòèÿ ÎÏÏ âîçðîñëà ñ 6%, âûÿâëåííûõ äî îïåðàöèè, äî 33% â ïîñëåîïåðàöèîííîì
ïåðèîäå – â 5,5 ðàçà.

Ïðè ñðàâíåíèè ÷àñòîòû ðàçâèòèÿ ÎÏÏ â ãðóïïàõ ìåæäó ñîáîé óñòàíîâëåíî, ÷òî íà
âñåõ ýòàïàõ èññëåäîâàíèÿ ñòàòèñòè÷åñêè çíà÷èìûõ ðàçëè÷èé íå áûëî (ðèñ. 1). Â îáåèõ
ãðóïïàõ ÷èñëî ïàöèåíòîâ ñ ïðèçíàêàìè ÎÏÏ ïîñòåïåííî âîçðàñòàëî ñ îäèíàêîâîé ÷àñ-
òîòîé è äîñòèãàëî ìàêñèìóìà ê 5–7 ñóòêàì ï/î ïåðèîäà (ð<0,001).

Ðèñ. 1. ×àñòîòà ðàçâèòèÿ ÎÏÏ íà ýòàïàõ èññëåäîâàíèÿ

Àíàëèç ïîëó÷åííûõ äàííûõ ñâèäåòåëüñòâóåò, ÷òî ïðèìåíåíèå ÈÊ íå ÿâëÿåòñÿ âåäó-
ùèì ôàêòîðîì ðàçâèòèÿ ÎÏÏ ïîñëå êàðäèîõèðóðãè÷åñêèõ îïåðàöèé. Îñòðîìó ïîâðåæ-
äåíèþ ïðåäøåñòâóþò íàáóõàíèå ýïèòåëèÿ, ñïàçì ñîñóäîâ, ñíèæåíèå îáúåìà ïî÷å÷íîãî
êðîâîòîêà, ðàçâèòèå èøåìèè, ÷òî ìîæåò âîçíèêíóòü ïðè õèðóðãè÷åñêèõ âìåøàòåëüñò-
âàõ, íå ñîïðîâîæäàþùèõñÿ ïðèìåíåíèåì ÈÊ.

Êðèòåðèè øêàëû RIFLE â ïîëíîé ìåðå íå îòðàæàþò ðèñê, òàê êàê îñíîâàíû íà êðåà-
òèíèíå ñûâîðîòêè, ÿâëÿþùåìñÿ ïîçäíèì ìàðêåðîì ïîâðåæäåíèÿ ïî÷åê, ÷òî îòêëàäûâàåò
ñðîêè íà÷àëà ïðîâåäåíèÿ ðàííåé çàìåñòèòåëüíîé ïî÷å÷íîé òåðàïèè. Â äîîïåðàöèîííîì
ïåðèîäå ïàöèåíòàì, ñ îáíàðóæåííûì ðèñêîì âîçíèêíîâåíèÿ ÎÏÏ, âîçìîæíî áûëî áû
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ïðîâåäåíèå ïðåäîïåðàöèîííîé ïîäãîòîâêè ñ öåëüþ ïðîòåêöèè (êîððåêöèÿ òåðàïèè, âû-
áîð èíôóçèîííûõ ñðåä, èñïîëüçîâàíèå äîíàòîðîâ NO2).

Òàêèì îáðàçîì, ðåçóëüòàòû íàñòîÿùåãî èññëåäîâàíèÿ åùå ðàç ïîêàçàëè, ÷òî ïðîáëå-
ìà ðàçâèòèÿ ÎÏÏ ó êàðäèîõèðóðãè÷åñêèõ ïàöèåíòîâ îñòàåòñÿ àêòóàëüíîé. Îíè òàêæå ñâè-
äåòåëüñòâóþò, ÷òî åãî âîçíèêíîâåíèå íå ñâÿçàíî èñêëþ÷èòåëüíî ñ ïðèìåíåíèåì ÈÊ.
Ïåðñïåêòèâíûì íàïðàâëåíèåì ñíèæåíèÿ ÷àñòîòû ðàçâèòèÿ äàííîãî îñëîæíåíèÿ ìîæåò
ñòàòü ðàçðàáîòêà ðàííåãî ïðîãíîçèðîâàíèÿ è äèàãíîñòèêè ÎÏÏ, à òàêæå ðàçðàáîòêà êîì-
ïëåêñíûõ ìåð äëÿ åãî ïðîôèëàêòèêè è êîððåêöèè.

Âûâîäû
1. Ðàçâèòèå ÎÏÏ îñòàåòñÿ àêòóàëüíîé ïðîáëåìîé ñîâðåìåííîé êàðäèîàíåñòåçèî-

ëîãèè, òàê êàê ÷àñòîòà äàííîãî îñëîæíåíèÿ â ïîñëåîïåðàöèîííîì ïåðèîäå âîç-
ðàñòàåò â 2,7–5,5 ðàçà (p<0,01) è ìîæåò áûòü ñâÿçàíà ñ óõóäøåíèåì ðåçóëüòàòîâ
ëå÷åíèÿ.

2. Ïðèìåíåíèå ÈÊ íå ÿâëÿåòñÿ âåäóùèì ôàêòîðîì ïàòîãåíåçà ÎÏÏ, ïîñêîëüêó åãî ÷à-
ñòîòà â ãðóïïàõ ïàöèåíòîâ, îïåðèðîâàííûõ ñ ïðèìåíåíèåì ÈÊ è áåç íåãî, ñòàòèñòè-
÷åñêè çíà÷èìî íå îòëè÷àëàñü è ñîñòàâèëà 27% è 33% ñîîòâåòñòâåííî.

3. Íåîáõîäèìî ïðîäîëæåíèå ïîèñêà äîñòîâåðíûõ ïðåäèêòîðîâ ïðîãíîçà è ðàí-
íåé äèàãíîñòèêè ÎÏÏ ó êàðäèîõèðóðãè÷åñêèõ ïàöèåíòîâ, à òàêæå êîìïëåêñ-
íûõ ìåð ïðîôèëàêòèêè è ëå÷åíèÿ äàííîãî îñëîæíåíèÿ â ïîñëåîïåðàöèîííîì
ïåðèîäå.

Ëèòåðàòóðà
1. Kidney Disease: Improving Global Outcomes (KDIGO) Acute Kidney Injury Work Group.

KDIGO Clinical Practice Guideline for Acute Kidney Injury // Kidney inter., Suppl. – 2012.
– Vol. 2. – P. 1–138.

2. Waikar S., Liu K., Chertow G. Diagnosis, Epidemiology and Outcomes of Acute Kidney Injury
// Clin J. Am Soc Nefrol. – 2008. – ¹ 3. – P. 844–861.

3. Ostermann M., Taube D., Morgan C. et al. Acute Renal Failure following cardiopulmonary
bypass: A changing picture // Intensive Care Med. – 2000. – ¹ 26. – P. 565–571.

4. Chertow G. M., Levy E. M., Hammermeister K. E., Grover F., Daley J. Independent
association between acute renal failure and mortality following cardiac surgery // Am J Med.
– 1998. – Vol. 104. – Ð. 343–348.

5. Michael R. Lattanzio, Nelson P. et al. Acute Kidney Injury: New Conception Definition,
Diagnosis, Pathophysiology and Treatment // JAOA. – Jan. 2009. – ¹ 1. – Ð. 13–19.

6. Mangos G. J., Brown M. A., Chan W. Y. et al. Acute renal failure following cardiac surgery:
incidence, outcomes and risk factors // Aust NZ J Med. – 1995. – ¹ 25. – Ð. 284–289.

7. Ympa Y. P., Sakr Y., Reinhart K., Vincent J.L. Has mortality from acute renal failure decreased?
A systematic review of the literature // Am J Med. – 2005. – Vol. 118. – P. 827–832.

8. Emmanuel Moss and Yoan Lamarche. Acute Kidney Injury Following Cardiac Surgery:
Prevention, Diagnosis, and Management, Renal Failure – The Facts, Dr. Momir Polenakovic
(Ed.). – 2012. – P. 130–156.

9. Sear, J. W. Kidney dysfunction in the postoperative period // Br J Anaesth. – 2005. – Vol. 95
(1). – P. 20–32.

10. Bouman C., Kellum J. A., Lamiere N. Definition of acute renal failure. Acute Dialysis Quality
Initiative. 2nd International Consensus Conference, 2002.



406 Â³ñíèê ñåðöåâî-ñóäèííî¿ õ³ðóðã³¿    2014

×àñòîòà ðîçâèòêó ãîñòðîãî óøêîäæåííÿ íèðîê ó õâîðèõ
ïiñëÿ êàðäiîõiðóðãi÷íèõ îïåðàöié

×óìà÷åíêî Â.Í., Ïîòàïîâ À.Ë., Áàáàíií À.À., Ðiçê Ã.Å., Îâ÷àðîâ Ð.Ñ.

Âèêîíàíî ðåòðîñïåêòèâíå êîãîðòíå äîñëiäæåííÿ 200 ïàöiºíòiâ ïiñëÿ êàðäiîõiðóðãi÷íèõ îïåðàöié
ç ìåòîþ âèÿâëåííÿ ÷àñòîòè i òÿæêîñòi ðîçâèòêó ãîñòðîãî óøêîäæåííÿ íèðîê (ÃÓÍ), à òàêîæ âèâ÷åíî
âïëèâ øòó÷íîãî êðîâîîáiãó (ØÊ) íà ðîçâèòîê äàíî¿ ïàòîëîãi¿. Â ðåçóëüòàòi ïðîâåäåíîãî äîñëiäæåííÿ
áóëî âèÿâëåíî, ùî ï³ñëÿ îïåðàöié ç âèêîðèñòàííÿì ØÊ ÷àñòîòà ðîçâèòêó ÃÓÍ ñòàíîâèëà 27%, à
ïiñëÿ êàðäiîõiðóðãi÷íèõ îïåðàöié áåç ØÊ – 33%.

Êëþ÷îâi ñëîâà: ãîñòðå óøêîäæåííÿ íèðîê, êàðäiîõiðóðãiÿ, êðèòåði¿ RIFLE.

Incidence of Acute Kidney Injury at Patients Following Cardiac Surgery

 Chumachenko V.N., Potapov A.L., Babanin A.A., Rizk G.E., Ovcharov R.S.

A retrospective cohort study of 200 patients undergone cardiac surgery was held to identify the incidence
and severity of acute kidney injury (AKI) and to study the cardiopulmonary bypass effect on this pathology
occurrence. It was found that the AKI after operations «on pump» observed in 27% patients and after cardiac
surgery «off pump» in 33%.

 Key words: acute kidney injury, cardiac surgery, RIFLE.




