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Ñ öåëüþ èçó÷åíèÿ âûÿâëÿåìîñòè ïîçäíèõ ïîòåíöèàëîâ æåëóäî÷êîâ íà 10-14-å ñóòêè îñòðîãî èíôàðêòà
ìèîêàðäà è â òå÷åíèå ïîñëåäóþùèõ ÷åòûðåõ  ëåò, à òàêæå îöåíêè èõ ïðîãíîñòè÷åñêîãî çíà÷åíèÿ êàê ïðåäèêòîðà
æèçíåóãðîæàþùèõ àðèòìèé è âíåçàïíîé êàðäèàëüíîé ñìåðòè îáñëåäîâàíî 403 ïàöèåíòà  (281 ìóæ÷èíà è 121
æåíùèíà) â âîçðàñòå îò 30 äî 70 ëåò.

Êëþ÷åâûå ñëîâà: ïîçäíèå ïîòåíöèàëû æåëóäî÷êîâ, îñòðûé èíôàðêò ìèîêàðäà, ïðîñïåêòèâíîå íàáëþäåíèå,
æåëóäî÷êîâàÿ òàõèêàðäèÿ, ôèáðèëëÿöèÿ æåëóäî÷êîâ, âíåçàïíàÿ êàðäèàëüíàÿ ñìåðòü, ïðîãíîñòè÷åñêîå çíà÷åíèå

To study the rate of revelation of late ventricular potentials at 10-14th days of myocardial infarction and within a 4-
year period, as well as to assess their prognostic value as a predictor of life-threatening arrhythmias and sudden cardiac
death, 403 patients (281 men, 121 women) of the age of 30 to 70 years were examined.

Kew words: late ventricular potentials, myocardial infarction, follow-up, ventricular tachycardia, ventricular
fibrillation, sudden cardiac death, prognostic value.

Àíàëèç ëèòåðàòóðû, êàñàþùèéñÿ îöåíêè ïðîãíîñ-
òè÷åñêîé öåííîñòè ÏÏÆ ó áîëüíûõ, ïåðåíåñøèõ ÈÌ,
ïîêàçàë, ÷òî, ÷óâñòâèòåëüíîñòü ìåòîäà â îòíîøåíèè ÂÊÑ
è óñòîé÷èâîé ÆÒ ïî ðàçíûì äàííûì ñîñòàâëÿåò îò 53 äî
94%, ñïåöèôè÷íîñòü - îò 62 äî 92%; îáðàùàåò íà ñåáÿ
âíèìàíèå âûñîêîå îòðèöàòåëüíîå ïðîãíîñòè÷åñêîå çíà-
÷åíèå (95-96%) ÏÏÆ, â òî âðåìÿ êàê ïîëîæèòåëüíàÿ ïðî-
ãíîñòè÷åñêàÿ öåííîñòü çíà÷èòåëüíî íèæå è êîëåáëåòñÿ
ïî ðàçíûì äàííûì â ïðåäåëàõ îò 6 äî 29% [2, 3]. Íåêîòî-
ðûå àâòîðû îòìå÷àþò, ÷òî ìíîãèå èç ýòèõ äàííûõ áûëè
ïîëó÷åíû ïðåæäå, ÷åì â òåðàïèè ÈÌ ïîëó÷èë øèðîêîå
ðàñïðîñòðàíåíèå òðîìáîëèçèñ [6, 12], êîòîðûé óìåíü-
øàåò âûÿâëÿåìîñòü ÏÏÆ è ñìåðòíîñòü ïîñëå ÈÌ. Íà-
ïðèìåð, â èññëåäîâàíèÿõ, ïðîèçâåäåííûõ äî ýðû òðîì-
áîëèçèñà, ïðèâîäÿòñÿ äàííûå î ÷óâñòâèòåëüíîñòè ÑÓ ÝÊÃ
â îòíîøåíèè ÂÊÑ îò 79% äî 83%, â òî âðåìÿ êàê íåäàâíèå
èññëåäîâàíèÿ îöåíèâàþò ÷óâñòâèòåëüíîñòü ìåòîäà êàê
50-62% [15, 18].

Äî øèðîêîãî ðàñïðîñòðàíåíèÿ òðîìáîëèçèñà àðèò-
ìè÷åñêèå ñîáûòèÿ ïåðåæèâàëè 7% ïàöèåíòîâ ÈÌ [6, 12,
13], â òî âðåìÿ êàê â ýðó òðîìáîëèçèñà (áåç ó÷åòà «ðåïåð-
ôóçèîííûõ» æåëóäî÷êîâûõ íàðóøåíèé ðèòìà) - 4% [14,
15]. Áîëåå òîãî, óñòîé÷èâàÿ ÆÒ, íàèáîëåå ÷àñòàÿ àðèò-
ìèÿ, ñî÷åòàþùàÿñÿ ñ ÏÏÆ, ñòàëà ðåæå âñòðå÷àòüñÿ â
ïîäîñòðîì ïåðèîäå ÈÌ â ýðó òðîìáîëèçèñà. Â íåêîòî-
ðûõ ïîñëåäíèõ ïðåäâàðèòåëüíûõ ñîîáùåíèÿõ âûäâèãàþò-
ñÿ ïðåäïîëîæåíèÿ, ÷òî íàëè÷èå ÏÏÆ áîëåå íå èäåíòè-
ôèöèðóåò ïàöèåíòîâ, ñêëîííûõ ê àðèòìè÷åñêèì ñîáû-
òèÿì ïîñëå ÈÌ. Ïîýòîìó ðîëü ÑÓ ÝÊÃ â ñòðàòèôèêàöèè
ðèñêà ïîñëå ÈÌ â íàñòîÿùåå âðåìÿ, ïî ìíåíèþ ýòèõ àâ-
òîðîâ, ñòàíîâèòñÿ ìåíåå âàæíîé, ÷åì ðàíåå ñ÷èòàëîñü
[14]. Ñëåäóåò îòìåòèòü, îäíàêî, ÷òî íåêîòîðûå èññëåäîâà-
òåëè íå ñîãëàñíû ñ ýòîé òî÷êîé çðåíèÿ è ïî-ïðåæíåìó
ñ÷èòàþò ÏÏÆ âàæíûì ìàðêåðîì àðèòìè÷åñêèõ ñîáû-
òèé [10, 16]. Íåîáõîäèìî ïîä÷åðêíóòü, ÷òî âñå óêàçàííûå
äàííûå êàñàþòñÿ â îñíîâíîì èíîñòðàííîé ëèòåðàòóðû.
Â îòå÷åñòâåííûõ óñëîâèÿõ òðîìáîëèçèñ íå ïîëó÷èë åùå
ñòîëü øèðîêîãî ðàñïðîñòðàíåíèÿ, è àðèòìè÷åñêèå ñî-

Ñðåäè ñåðäå÷íî-ñîñóäèñòûõ çàáîëåâàíèé, ÿâëÿþùèõ-
ñÿ â íàñòîÿùåå âðåìÿ îñíîâíîé ïðè÷èíîé ñìåðòíîñòè
âçðîñëîãî íàñåëåíèÿ, èøåìè÷åñêàÿ áîëåçíü ñåðäöà (ÈÁÑ)
çàíèìàåò âåäóùåå ìåñòî. Çàñëóæåííîå âíèìàíèå â ýòîé
ñâÿçè ïðèîáðåòàåò ïðîáëåìà âíåçàïíîé êàðäèàëüíîé ñìåð-
òè (ÂÊÑ), â îñîáåííîñòè, ó ïàöèåíòîâ, ïåðåíåñøèõ èíôàðêò
ìèîêàðäà (ÈÌ) [4, 5]. Â òå÷åíèå ïåðâîãî ãîäà ïîñëå ÈÌ
óìèðàþò îêîëî 6,5-11% áîëüíûõ, ïðè÷åì áîëüøèíñòâî èç
íèõ âíåçàïíî [2, 4]. Ó÷èòûâàÿ çíà÷åíèå äàííîé ïðîáëåìû
äëÿ ñîâðåìåííîé ìåäèöèíû, â ïîñëåäíèå ãîäû áîëüøîå
âíèìàíèå óäåëÿåòñÿ ïîèñêó íàäåæíûõ ïðåäèêòîðîâ ÂÊÑ.
Ìíîãî÷èñëåííûìè èññëåäîâàíèÿìè â 80-å è íà÷àëå 90-õ
ãîäîâ áûëî óáåäèòåëüíî ïîêàçàíî, ÷òî ïàòîëîãè÷åñêàÿ
ñèãíàë-óñðåäíåííàÿ ýëåêòðîêàðäèîãðàôèÿ (ÑÓ ÝÊÃ) îò-
ðàæàþùàÿ íàëè÷èå ïîçäíèõ ïîòåíöèàëîâ æåëóäî÷êîâ
(ÏÏÆ) íåçàâèñèìî îò äðóãèõ ìåòîäîâ îïðåäåëÿåò ïàöèåí-
òîâ ñ ïîâûøåííûì ðèñêîì ÂÊÑ ïîñëå ÈÌ.

Ñ÷èòàåòñÿ, ÷òî ÏÏÆ, ïðåäñòàâëÿÿ ñîáîé âûñîêî÷à-
ñòîòíûå íèçêîàìïëèòóäíûå ñèãíàëû â êîíöå êîìïëåêñà
QRS, ñîîòâåòñòâóþò çîíàì ìèîêàðäà ñ ëîêàëüíîé çàäåðæ-
êîé ïðîâåäåíèÿ âîëíû äåïîëÿðèçàöèè. Òàê êàê ÷åðåäîâà-
íèå çîí íîðìàëüíîãî è çàìåäëåííîãî ïðîâåäåíèÿ â ìèî-
êàðäå ñëóæèò ïðåäïîñûëêîé ê âîçíèêíîâåíèþ ôåíîìå-
íà re-entry, ÿâëÿþùåãîñÿ îñíîâíîé ïðè÷èíîé ðàçâèòèÿ
çëîêà÷åñòâåííûõ æåëóäî÷êîâûõ àðèòìèé ïîñëå ÈÌ, òî
ÏÏÆ ÿâëÿþòñÿ íåèíâàçèâíûì ìàðêåðîì äàííîãî ôåíî-
ìåíà. Ïî äàííûì ðÿäà àâòîðîâ [2, 12, 13], â ïîäîñòðîì
ïåðèîäå ÈÌ, ïðîòåêàþùåãî áåç æåëóäî÷êîâûõ íàðóøå-
íèé ðèòìà (ÆÍÐ), ÏÏÆ âûÿâëÿþòñÿ â 22-44% ñëó÷àåâ.
Ñðåäè ïàöèåíòîâ ñ ïîëîæèòåëüíûìè ÏÏÆ íà 10-20 ñóò-
êè ÈÌ àðèòìè÷åñêèå ñîáûòèÿ â òå÷åíèå ïîñëåäóþùèõ
12-24 ìåñÿöåâ (óñòîé÷èâàÿ æåëóäî÷êîâàÿ òàõèêàðäèÿ
(ÆÒ), ôèáðèëëÿöèÿ æåëóäî÷êîâ (ÔÆ) è ÂÊÑ) íàáëþäà-
þòñÿ ÷àùå, ÷åì ñðåäè áîëüíûõ áåç ÏÏÆ (8-29% ïî ñðàâ-
íåíèþ ñ 1-4% ñëó÷àåâ, ñîîòâåòñòâåííî) [3]. Â ýòî æå âðå-
ìÿ ó áîëüíûõ, ïåðåíîñÿùèõ ÈÌ, îñëîæíåííûé â ðàííèå
ñðîêè óñòîé÷èâîé ÆÒ, ÷àñòîòà âûÿâëåíèÿ ÏÏÆ ñîñòàâ-
ëÿåò 88-100%.[14]
© È.À.Ëåîíîâà, Ñ.À.Áîëäóåâà
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áûòèÿ ó áîëüíûõ, ïåðåíåñøèõ ÈÌ, âñòðå÷àþòñÿ äîñòà-
òî÷íî ÷àñòî. Òàêèì îáðàçîì, íåñìîòðÿ íà îòíîñèòåëüíî
äëèòåëüíóþ èñòîðèþ ñâîåãî ñóùåñòâîâàíèÿ, ê íàñòîÿ-
ùåìó âðåìåíè öåííîñòü äàííîãî èññëåäîâàíèÿ âíîâü
ñòàíîâèòñÿ íåÿñíîé [5, 16].

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå
âûÿâëÿåìîñòè ÏÏÆ ó áîëüíûõ íà 10-14-å ñóòêè ÈÌ è â
òå÷åíèå ïîñëåäóþùèõ 4-õ ëåò, à òàêæå îöåíêà ïðîãíîñòè-
÷åñêîãî çíà÷åíèÿ äàííîãî ìåòîäà èññëåäîâàíèÿ.

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ

Ïåðâè÷íî íà 10-14 ñóòêè ÈÌ îáñëåäîâàíî 403 ïà-
öèåíòà â âîçðàñòå îò 30 äî 70 ëåò (ñðåäíèé âîçðàñò - 59,5±7,6
ëåò), èç íèõ ìóæ÷èí 281 ÷åëîâåê, æåíùèí - 121. Äèàãíîç
ÈÌ óñòàíàâëèâàëñÿ ïî êëèíè÷åñêèì äàííûì (çàòÿæíîé
àíãèíîçíûé ïðèñòóï), äîñòîâåðíûì ýëåêòðîêàðäèîãðà-
ôè÷åñêèì äàííûì, áèîõèìè÷åñêèì êðèòåðèÿì (äèíàìè-
÷åñêèå èçìåíåíèÿ óðîâíÿ èçîôåðìåíòà ÌÂ êðåàòèíôîñ-
ôîêèíàçû, ïðè âîçìîæíîñòè – òðîïîíèíîâ T è I). Êðèòå-
ðèÿìè èñêëþ÷åíèÿ èç èññëåäîâàíèÿ áûëè: âîçðàñò ñòàð-
øå 70 ëåò, ñîïóòñòâóþùèå çàáîëåâàíèÿ, ñïîñîáíûå ïî-
âëèÿòü íà ïðîãíîç, è îòêàç ïàöèåíòà. Íàëè÷èå ó áîëüíîãî
áëîêàäû íîæåê ïó÷êà Ãèñà íå ÿâëÿëîñü ïîâîäîì äëÿ èñ-
êëþ÷åíèÿ èç èññëåäîâàíèÿ. Õàðàêòåðèñòèêà îáñëåäîâàí-
íûõ áîëüíûõ ïðåäñòàâëåíà â òàáë. 1. Âñå áîëüíûå ïîëó-
÷àëè ñòàíäàðòíîå áàçèñíîå ëå÷åíèå íèòðàòàìè, áåòà-áëî-
êàòîðàìè, èíãèáèòîðàìè ÀÏÔ, äåçàãðåãàíòàìè. Òðîì-
áîëèòè÷åñêàÿ òåðàïèÿ â ïåðâûå 6-12 ÷àñîâ ÈÌ âûïîëíå-
íà òîëüêî ó 6% ïàöèåíòîâ, ÷òî ñâÿçàíî ñ äâóìÿ ïðè÷èíà-
ìè: ïîñòóïëåíèåì â ñòàöèîíàð â ïîçäíèå ñðîêè îò íà÷à-
ëà áîëåâîãî ñèíäðîìà è îòñóòñòâèåì ôèáðèíîëèòè÷åñ-
êèõ ïðåïàðàòîâ. Â äàëüíåéøåì ïàöèåíòû îáñëåäîâàëèñü
ïîâòîðíî êàæäûé ãîä â òå÷åíèå 4-õ ëåò.

Çàïèñü ÑÓ ÝÊÃ è àíàëèç âàðèàáåëüíîñòè ñåðäå÷-
íîãî ðèòìà (ÂÑÐ) ïðîèçâîäèëàñü íà êàðäèîàíàëèçàòîðå
«Êàðäèñ-310» ôèðìû «Ãåîëèíê Ýëåêòðîíèêñ» (Ðîññèÿ-

Øâåöèÿ), ñ èñïîëüçîâàíèåì ïðîãðàììíîãî îáåñïå÷åíèå
«Ðèòìîí-1Ì» («Áèîñèãíàë», Ñàíêò-Ïåòåðáóðã). Èññëåäî-
âàíèå ÏÏÆ âûïîëíÿëîñü ïî ñòàíäàðòíîé ìåòîäèêå, óò-
âåðæäåííîé â 1991 ãîäó êîìèòåòîì ýêñïåðòîâ ïðè Åâðî-
ïåéñêîé è Àìåðèêàíñêîé àññîöèàöèÿõ êàðäèîëîãîâ (îð-
òîãîíàëüíûå îòâåäåíèÿ ïî Ôðàíêó ñ óñðåäíåíèåì 250
ñåðäå÷íûõ öèêëîâ) [8]. Ñ ïîìîùüþ àâòîìàòè÷åñêîãî àë-
ãîðèòìà îïðåäåëÿëèñü òðè ïîêàçàòåëÿ: ïðîäîëæèòåëü-
íîñòü ôèëüòðîâàííîãî êîìïëåêñà QRS (total QRS), ïðî-
äîëæèòåëüíîñòü íèçêîàìïëèòóäíûõ ñèãíàëîâ (ìåíåå
40ìêÂ) â êîíöå êîìïëåêñà QRS (LAS 40), ñðåäíåêâàäðà-
òè÷íàÿ àìïëèòóäà ïîñëåäíèõ 40 ìñ êîìïëåêñà QRS (RMS
40). Íàëè÷èå ÏÏÆ îïðåäåëÿëîñü ìèíèìóì ïî äâóì êðè-
òåðèÿì èç òðåõ: total QRS > 114 ìñ, RMS 40 < 20 ìêÂ, LAS
40 > 37 ìñ. Ó áîëüíûõ ñ áëîêàäàìè íîæåê ïó÷êà Ãèñà
(n=6) êðèòåðèÿìè íàëè÷èÿ ÏÏÆ áûëè: total QRS> 145 ìñ,
RMS 40 < 17 ìêÂ, LAS 40 > 45 ìñ, ïðè÷åì êàê äîñòîâåð-
íûå, ó÷èòûâàëèñü èçìåíåíèÿ ïðåèìóùåñòâåííî êîíå÷-
íîé ÷àñòè êîìïëåêñà QRS (RMS 40 è LAS 40). Àíàëèçèðî-
âàëèñü ðåçóëüòàòû ñ óðîâíåì øóìà äî 1 ìêÂ.

Àíàëèç ÂÑÐ ïðîèçâîäèëñÿ ïðè ðåãèñòðàöèè ðèòìî-
ãðàìì â òå÷åíèå ïÿòè ìèíóò â ãîðèçîíòàëüíîì ïîëîæå-
íèè â ïîêîå [9], à òàêæå âî âðåìÿ âûïîëíåíèÿ âåãåòàòèâ-
íûõ ïðîá: àêòèâíîé îðòîñòàòè÷åñêîé ïðîáû è ïðîáû ñ
ãëóáîêèì äûõàíèåì.

Ýõîêàðäèîãðàôèÿ âûïîëíÿëàñü ïî îáùåïðèíÿòîé
ìåòîäèêå íà àïïàðàòå «Aloka-2000», ñ èññëåäîâàíèåì
ðàçìåðîâ ëåâîãî æåëóäî÷êà, ëåâîãî è ïðàâîãî ïðåäñåð-
äèé, ðàñ÷åòîì ôðàêöèè âûáðîñà ëåâîãî æåëóäî÷êà (ÔÂ
ËÆ) ïî ìåòîäó Simpson. Ñóòî÷íîå ìîíèòîðèðîâàíèå
ÝÊÃ ïî Õîëòåðó ïðîâîäèëîñü íà àïïàðàòå ñèñòåìû «Êàð-
äèîòåõíèêà-4000» (ÇÀÎ «Èíêàðò», Ñàíêò-Ïåòåðáóðã).
Ýíäîêàðäèàëüíîå ýëåêòðîôèçèîëîãè÷åñêîå èññëåäîâàíèå
(ýíäî-ÝÔÈ) îñóùåñòâëÿëîñü â ðåíòãåíîïåðàöèîííîé ïî
ñòàíäàðòíîìó ïðîòîêîëó, âêëþ÷àâøåìó ïðîãðàììèðóå-
ìóþ ñòèìóëÿöèþ æåëóäî÷êîâ ñ èñïîëüçîâàíèåì 3-õ ýê-
ñòðàñòèìóëîâ, ó÷àùàþùóþ ñòèìóëÿöèþ, ïðè íåîáõîäè-
ìîñòè - íà ôîíå èíôóçèè èçóïðåëà. Ïðèìåíÿëèñü äâà
ýëåêòðîäà: óïðàâëÿåìûé è Ãèñ-êàòåòåð èëè ÷åòûðåõïî-
ëþñíûé ýëåêòðîä. Òåñò ñ÷èòàëñÿ ïîëîæèòåëüíûì ïðè
èíäóêöèè óñòîé÷èâîé ÆÒ.

Ïðè ñòàòèñòè÷åñêîé îáðàáîòêå ïîëó÷åííûõ äàííûõ
èñïîëüçîâàëàñü ïðîãðàììà «Statistica» 5.0. Äëÿ ñðàâíå-
íèÿ ñðåäíèõ ïðèìåíÿëñÿ t-òåñò Ñòüþäåíòà. Ðàçëè÷èÿ â òðåõ
è áîëåå ãðóïïàõ âûÿâëÿëèñü ïðè ïîìîùè îäíîôàêòîðíî-
ãî äèñïåðñèîííîãî àíàëèçà (äîñòîâåðíûìè ñ÷èòàëè ðàç-
ëè÷èÿ ïðè ð<0,05). Ñâÿçü ïîêàçàòåëåé ñ ëåòàëüíûì èñõî-
äîì îïðåäåëÿëàñü â ìîäåëè ïðîïîðöèîíàëüíîãî ðèñêà
Êîêñà. Äëÿ îöåíêè âûæèâàåìîñòè ïàöèåíòîâ ïîñëå ÈÌ
ñòðîèëèñü êðèâûå âûæèâàåìîñòè Êàïëàíà-Ìåéåðà.

ÏÎËÓ×ÅÍÍÛÅ ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Àíàëèç ðåçóëüòàòîâ èññëåäîâàíèÿ ïîêàçàë, ÷òî ïðè
ïåðâè÷íîì îáñëåäîâàíèè íà 10-14-å ñóòêè ÈÌ ÏÏÆ âû-
ÿâëÿëèñü ó 1/3 áîëüíûõ - 133 (33,0%) ïàöèåíòà èç íèõ: ïî
òðåì êðèòåðèÿì ó 33 (24,8%) áîëüíûõ. Îáðàùàëî íà ñåáÿ
âíèìàíèå, ÷òî èç òðåõ êðèòåðèåâ ÏÏÆ íàèáîëåå ÷àñòî
îïðåäåëÿëèñü LAS 40 > 40 ìñ (â 91,6% ñëó÷àåâ) è RMS 40
< 20 ìêÂ (â 87,0% ñëó÷àåâ), â òî âðåìÿ êàê óâåëè÷åíèå
êîìïëåêñà total QRS > 114 ìñ - ëèøü â 48,9%, ÷òî ñîîòâåò-
ñòâóåò äàííûì ëèòåðàòóðû [10, 16].

Признак n
Возраст, лет 59,5±7,6
Мужчины 281 (69,7%)
Передний ИМ 219 (54,3%)
Q ИМ 236 (58,6%)
Повторный ИМ 135 (33,5%)
Аневризма ЛЖ 84 (20,8%)
СН I-II ф.к. NYHA 331 (82,1%)
СН III-IV ф.к. NYHA 72 (17,8%)
ФВ ЛЖ < 40% 99 (24,7%)
ОСН по Killip II-III 83 (20,6%)
ЖНР 321 (79,7%)
Курение 181 (45%)
Тромболизис 24 (6,0%)

Òàáëèöà 1.
Õàðàêòåðèñòèêà îáñëåäîâàííûõ áîëüíûõ.

Ãäå, ÈÌ - èíôàðêò ìèîêàðäà, ËÆ - ëåâûé æåëóäî÷åê, ÑÍ
NYHA - ñåðäå÷íàÿ íåäîñòàòî÷íîñòü ïî êëàññèôèêàöèè
Íüþ-Éîðêñêîé àññîöèàöèè ñåðäöà, ÔÂ - ôðàêöèÿ âûá-
ðîñà, ÎÑÍ - îñòðàÿ ñåðäå÷íàÿ íåäîñòàòî÷íîñòü, ÆÍÐ -
æåëóäî÷êîâûå íàðóøåíèÿ ðèòìà.
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Ïîçäíèå ïîòåíöèàëû æåëóäî÷êîâ íåñêîëüêî ÷àùå
îáíàðóæèâàëèñü ïðè íèæíåçàäíåé ëîêàëèçàöèè èíôàðê-
òà ìèîêàðäà (34,3%) ïî ñðàâíåíèþ ñ ïåðåäíåé (30,5%),
îäíàêî, ðàçíèöà áûëà ñòàòèñòè÷åñêè íåäîñòîâåðíîé
(p>0,05). Äàííûå îá îòñóòñòâèè çàâèñèìîñòè âûÿâëåíèÿ
ÏÏÆ îò âèäà ÈÌ ïîäòâåðæäàþòñÿ â èññëåäîâàíèÿõ
T.G.Farrell ñ ñîàâò. è G.Brethardt ñ ñîàâò. [7, 9]. Îäíàêî
ñóùåñòâóåò ìíåíèå, ÷òî ÏÏÆ ÷àùå îïðåäåëÿþòñÿ ïðè
íèæíèõ ÈÌ, ÷òî îáúÿñíÿåòñÿ áîëåå ðàííåé àêòèâàöèåé
ìèîêàðäà ïåðåäíåé ñòåíêè ëåâîãî æåëóäî÷êà, ïîýòîìó,
â ñëó÷àå ïîÿâëåíèÿ â ýòîé îáëàñòè çàäåðæàííûõ ïîòåí-
öèàëîâ, ïîñëåäíèå ìîãóò áûòü çàìàñêèðîâàíû áîëåå
ïîçäíåé äåïîëÿðèçàöèåé ìèîêàðäà íèæíåé ñòåíêè ëå-
âîãî æåëóäî÷êà [13].

Ñëåäóåò îòìåòèòü, ÷òî â ïðèâåäåííûõ ðàáîòàõ ÏÏÆ
èññëåäîâàëèñü â ïåðâûå ñóòêè ÈÌ, âìåñòå ñ òåì èçâåñ-
òíî, ÷òî â äàííûé ïåðèîä ÈÌ èñòî÷íèêîì çàäåðæàííîé
ýëåêòðè÷åñêîé àêòèâíîñòè ñëóæàò ó÷àñòêè èøåìèçèðî-
âàííîãî ìèîêàðäà; ò.å. ÏÏÆ, îïðåäåëÿåìûå â ýòî âðå-
ìÿ - áîëåå ëàáèëüíû, â òî âðåìÿ êàê â áîëåå ïîçäíèå
ñðîêè îíè ôîðìèðóþòñÿ â îñíîâíîì çà ñ÷åò ðóáöîâîé
òêàíè, ãðàíè÷àùåé ñ æèçíåñïîñîáíûìè ìûøå÷íûìè
êëåòêàìè, è ñëåäóåò îæèäàòü, ÷òî îíè äîëæíû áûòü áî-
ëåå ñòàáèëüíûìè. Òàêèì îáðàçîì, â äåéñòâèòåëüíîñòè,
ïî-âèäèìîìó, ïðè ïåðåäíèõ ÈÌ ÏÏÆ âñòðå÷àþòñÿ íå
ðåæå, ÷åì ïðè íèæíåçàäíèõ, ÷òî è áûëî ïîëó÷åíî â íà-
øåì èññëåäîâàíèè. Ïðè èçó÷åíèè ïîêàçàòåëåé ÑÓ ÝÊÃ
â äàëüíåéøåì òàêæå íå îòìå÷åíî äîñòîâåðíûõ ðàçëè-
÷èé âûÿâëÿåìîñòè ÏÏÆ â çàâèñèìîñòè îò ëîêàëèçàöèè
ïåðåíåñåííîãî ÈÌ.

Ïî äàííûì íàñòîÿùåãî èññëåäîâàíèÿ ÏÏÆ îäèíà-
êîâî ÷àñòî âûÿâëÿëèñü ó ïàöèåíòîâ ñ Q ÈÌ è íå Q ÈÌ
(33,2% è 31,8% ñëó÷àåâ ñîîòâåòñòâåííî, p>0,05), ÷òî ïîä-
òâåðæäàåòñÿ äðóãèìè èññëåäîâàíèÿìè [7, 9]. Ïðè ñðàâíå-
íèè ïîçäíèõ ïîòåíöèàëîâ ó áîëüíûõ ñ ðàçíîé ñòåïåíüþ
ÆÍÐ îêàçàëîñü, ÷òî íàèáîëåå ÷àñòî ïîçäíèå ïîòåíöèà-
ëû îïðåäåëÿëèñü ïðè óñòîé÷èâîé ÆÒ - 73,7%, ÷òî ñîîò-
âåòñòâóåò äàííûì ëèòåðàòóðû [2, 11, 12]. Âûÿâëÿåìîñòü
ÆÒ â ýòîé ãðóïïå äîñòîâåðíî îòëè÷àëàñü îò áîëüíûõ ñ
æåëóäî÷êîâîé ýêñòðàñèñòîëèåé (ÆÝ) è ïàöèåíòîâ áåç
ÆÍÐ. Ó ïàöèåíòîâ ñ ÆÝ âûñîêèõ ãðàäàöèé ïîçäíèå ïî-
òåíöèàëû âûÿâëÿëèñü ïî÷òè òàêæå ÷àñòî, êàê è ó áîëüíûõ
áåç ÆÍÐ. Ïîëó÷åííûå íàìè äàííûå íàõîäÿò ïîäòâåðæäå-
íèå è â äðóãèõ èññëåäîâàíèÿõ [1, 2, 11].

Ïðîâåäåííûé êîððåëÿöèîííûé àíàëèç ïîäòâåðäèë
îòñóòñòâèå ñâÿçè ìåæäó ÆÝ è ÏÏÆ: r=0,22 ïðè ð>0,5.
Âåðîÿòíî, ýòî ñâÿçàíî ñ òåì, ÷òî ÆÝ è ÏÏÆ îòðàæàþò
ðàçíûå ìåõàíèçìû àðèòìîãåíåçà. Êàê èçâåñòíî, ÆÝ ìî-
æåò âîçíèêàòü íå òîëüêî ïóòåì «îáðàòíîãî âõîäà», íî è
ïî äðóãèì ìåõàíèçìàì: òðèããåðíàÿ àêòèâíîñòü èëè ïî-
âûøåííûé àâòîìàòèçì. ÏÏÆ óêàçûâàþò íà íàëè÷èå
àðèòìîãåííîãî ñóáñòðàòà â âèäå ñóùåñòâîâàíèÿ ïåòëè
re-entry, â òî âðåìÿ êàê ÆÝ ìîãóò ÿâëÿòüñÿ ïóñêîâûì
ìåõàíèçìîì, ðåàëèçóþùèì ðàçâèòèå ôàòàëüíûõ àðèò-
ìèé. Îäíàêî ñëåäóåò îòìåòèòü, ÷òî êîððåëÿöèîííûé
àíàëèç îòäåëüíûõ ïàðàìåòðîâ ÏÏÆ è ÆÍÐ âñåõ âèäîâ,
âêëþ÷àÿ ÆÒ, ïîêàçàë ïîëîæèòåëüíóþ ñâÿçü ñðåäíåé
ñèëû ÆÍÐ ñ ïîêàçàòåëåì total QRS (r=0,4 ïðè ð<0,001), ñ
RMS 40 áûëà íàéäåíà ñëàáàÿ îòðèöàòåëüíàÿ ñâÿçü (r=-
0,3 ïðè ð<0,05) è LAS 40 - ñëàáàÿ ïîëîæèòåëüíàÿ (r= 0,3
ïðè ð<0,05). Îáðàùàëî íà ñåáÿ âíèìàíèå, ÷òî èç âñåõ

ïàðàìåòðîâ èìåííî total QRS, îòðàæàþùèé ïðîäîëæè-
òåëüíîñòü ôèëüòðîâàííîãî æåëóäî÷êîâîãî êîìïëåêñà è
ñâèäåòåëüñòâóþùèé î çàìåäëåíèè ïðîöåññîâ ïðîâåäå-
íèÿ â ìèîêàðäå, áûë íàèáîëåå òåñíî ñâÿçàí ñ âûðàæåí-
íîñòüþ ÆÍÐ, ÷òî êîñâåííûì îáðàçîì ïîäòâåðæäàåò
ñâÿçü ÏÏÆ ñ ìåõàíèçìîì re-entry.

Ïðè îöåíêå âûÿâëÿåìîñòè ÏÏÆ â çàâèñèìîñòè îò
íàðóøåíèé ñîêðàòèìîñòè ìèîêàðäà îêàçàëîñü, ÷òî ó ïà-
öèåíòîâ ñî çíà÷èòåëüíî ñíèæåííûìè ïîêàçàòåëÿìè îá-
ùåé ñîêðàòèòåëüíîé ñïîñîáíîñòè (ÔÂ<40%) ÏÏÆ îï-
ðåäåëÿëèñü â 52,5% ñëó÷àåâ, ïðè óìåðåííîì ñíèæåíèè
(îò 40 äî 60%) - â 27,0% ñëó÷àåâ, ïðè ñîõðàíåííîé îá-
ùåé ñîêðàòèòåëüíîé ñïîñîáíîñòè - â 18,3% (ðèñ. 1). Ïðè
ïðîâåäåíèè äèñïåðñèîííîãî àíàëèçà âûÿâëåíû äîñòî-
âåðíûå ðàçëè÷èÿ ìåæäó ãðóïïàìè (p<0,05). Ó áîëüíûõ
ñ àíåâðèçìîé ëåâîãî æåëóäî÷êà ÏÏÆ âûÿâëÿëèñü â
61,0% ñëó÷àåâ, ó ïàöèåíòîâ, ó êîòîðûõ ïî äàííûì ýõî-
êàðäèîãðàôèè íàðóøåíèé ðåãèîíàëüíîé ñîêðàòèòåëü-
íîé ñïîñîáíîñòè ìèîêàðäà íå îïðåäåëÿëîñü, ÏÏÆ âû-
ÿâëÿëèñü ëèøü â 18,7% ñëó÷àåâ (p<0,05). Åñëè ó ïàöèåí-
òîâ ñ íàëè÷èåì àíåâðèçìû ËÆ íàáëþäàëèñü òàêæå ïà-
ðîêñèçìû óñòîé÷èâîé ÆÒ, ÏÏÆ îïðåäåëÿëèñü â 86,4 %
ñëó÷àåâ. Òàêèì îáðàçîì, ÷åì áîëüøå çîíà íàðóøåíèÿ
ñîêðàòèòåëüíîé ñïîñîáíîñòè ìèîêàðäà, òåì áîëüøå âå-
ðîÿòíîñòü âîçíèêíîâåíèÿ àðèòìîãåííîãî ñóáñòðàòà è
åãî ìàðêåðà - ÏÏÆ.

 Êîððåëÿöèîííûé àíàëèç ïàðàìåòðîâ ÑÓ ÝÊÃ è
ÔÂ ïîçâîëèë óñòàíîâèòü íàëè÷èå äîñòîâåðíîé ñâÿçè
ñðåäíåé ñèëû ìåæäó ÔÂ è äëèòåëüíîñòüþ ôèëüòðîâàí-
íîãî êîìïëåêñà total QRS (r=-0,5; p<0,05), RMS 40 (r=0,4;
p<0,01) è LAS 40 (r=-0,4; p<0,01). Ïîëó÷åííûå íàìè äàí-
íûå ïîäòâåðæäàþòñÿ ðàáîòàìè ðÿäà àâòîðîâ [1, 12], êî-
òîðûå òàêæå ïîêàçàëè òåñíóþ ñâÿçü ÏÏÆ ñ ñîñòîÿíèåì
ñîêðàòèòåëüíîé ñïîñîáíîñòè ìèîêàðäà ëåâîãî æåëóäî÷-
êà. Èññëåäîâàòåëè A.G.Zaman è J.L.Morris [17] ñîîáùà-
þò î âîçìîæíîñòè ïðîãíîçèðîâàòü ðèñê ðàçâèòèÿ àíåâ-
ðèçìû ëåâîãî æåëóäî÷êà ïî íàëè÷èþ ÏÏÆ â îñòðîì
ïåðèîäå ÈÌ.

Ïðåäñòàâëÿëî èíòåðåñ îöåíèòü âûÿâëÿåìîñòü ÏÏÆ
ïðè äèíàìè÷åñêîì íàáëþäåíèè çà áîëüíûìè â òå÷åíèå 4
ëåò (ðèñ. 2). Ïðè îáñëåäîâàíèè ÷åðåç 1 ãîä ïîñëå ÈÌ ÏÏÆ
îïðåäåëÿëèñü ó 89 (34,4%) áîëüíûõ, (ïðè ýòîì ó 65 ïàöè-
åíòîâ îíè áûëè è ïðè ïåðâîì îáñëåäîâàíèè, ó 24 – ïî-
ÿâèëèñü âïåðâûå, ó 22 ÷åðåç ãîä ïåðåñòàëè ðåãèñòðèðî-

0 10 20 30 40 50 60

ФВЛЖ<40%

ФВЛЖ 40-60%

ФВЛЖ>60%

Ðèñ. 1. Âûÿâëÿåìîñòü ïîçäíèõ ïîòåíöèàëîâ æåëó-
äî÷êîâ â çàâèñèìîñòè îò ñîêðàòèòåëüíîé ñïîñîá-
íîñòè ìèîêàðäà, ÔÂËÆ - ôðàêöèÿ âûáðîñà ëåâîãî
æåëóäî÷êà.



15

ÂÅÑÒÍÈÊ ÀÐÈÒÌÎËÎÃÈÈ, ¹ 33, 2004

âàòüñÿ). Íàìè íå îáíàðóæåíî ÷åòêîé ñâÿçè ìåæäó âûÿâ-
ëÿåìîñòüþ ÏÏÆ ÷åðåç ãîä è ëîêàëèçàöèåé ÈÌ, òå÷åíè-
åì çàáîëåâàíèÿ, ïðîâîäèìûì ëå÷åíèåì. Îäíàêî íåîáõî-
äèìî îòìåòèòü, ÷òî ó âñåõ áîëüíûõ ñ ïîëîæèòåëüíûìè
ÏÏÆ ÷åðåç ãîä ïîñëå ÈÌ íàáëþäàëîñü ñíèæåíèå ñîêðà-
òèòåëüíîé ñïîñîáíîñòè ìèîêàðäà. ×åðåç 2 ãîäà ÏÏÆ ðå-
ãèñòðèðîâàëèñü ó 24,5% áîëüíûõ, ÷åðåç 3 ãîäà - ó 22,6%,
÷åðåç 4 ãîäà - ó 23,5%. Òàêèì îáðàçîì, àðèòìîãåííûé
ñóáñòðàò ïîñëå ÈÌ ñîõðàíÿåòñÿ äîñòàòî÷íî äîëãî. Ó ðÿäà
áîëüíûõ ÏÏÆ, íå îïðåäåëÿÿñü ÷åðåç ãîä, â ïîñëåäóþ-
ùåì îáíàðóæèâàëèñü âíîâü. Âåðîÿòíî, â ýòîì ñëó÷àå
èìååò çíà÷åíèå êîëåáàíèå êîðîíàðíîãî êðîâîòîêà, íà-
ëè÷èå æèçíåñïîñîáíîãî ìèîêàðäà â îêîëîðóáöîâîé çîíå,
ñîçäàþùåãî íåãîìîãåííîñòü ïðîâåäåíèÿ èìïóëüñà [1, 14].

Áåçóñëîâíî, îñîáûé èíòåðåñ ïðåäñòàâëÿëî èçó÷å-
íèå âñòðå÷àåìîñòè ÏÏÆ ó áîëüíûõ, óìåðøèõ âíåçàï-
íî. Ïî íàøèì äàííûì â ýòîé ãðóïïå (40 ïàöèåíòîâ) ÏÏÆ
îïðåäåëÿëèñü áîëåå ÷åì ó ïîëîâèíû áîëüíûõ (57,5%),
÷òî äîñòîâåðíî îòëè÷àëîñü îò ãðóïïû âûæèâøèõ - 27,2%.
Ïîäîáíûå ðåçóëüòàòû ñîîáùàþòñÿ è äðóãèìè èññëåäî-
âàòåëÿìè [8, 13].

Ïðè îïðåäåëåíèè ïðîãíîñòè÷åñêîãî çíà÷åíèÿ
ÏÏÆ îêàçàëîñü, ÷òî äëÿ óñòîé÷èâîé ÆÒ ÷óâñòâèòåëü-
íîñòü ìåòîäà ñîñòàâèëà 73,7%, ñïåöèôè÷íîñòü - 68,7%,
îòðèöàòåëüíàÿ ïðîãíîñòè÷åñêàÿ öåííîñòü - 91,7%, ïî-
ëîæèòåëüíàÿ ïðîãíîñòè÷åñêàÿ öåííîñòü - 39,3%. Â îò-
íîøåíèè ÂÊÑ ÷óâñòâèòåëüíîñòü ìåòîäà ñîñòàâëÿëà
58,2%, ñïåöèôè÷íîñòü - 72,9%, îòðèöàòåëüíàÿ ïðîãíîñ-
òè÷åñêàÿ öåííîñòü - 93,3%, ïîëîæèòåëüíàÿ ïðåäñêàçà-
òåëüíàÿ öåííîñòü - 21,2% (òàáë. 2). Îáðàùàåò íà ñåáÿ
âíèìàíèå áîëåå âûñîêîå ïðîãíîñòè÷åñêîå çíà÷åíèå
ÏÏÆ äëÿ ÆÒ, ÷åì äëÿ ÂÊÑ, ÷òî åùå ðàç ñâèäåòåëüñòâóåò
î òîì, ÷òî â ãåíåçå ÂÊÑ ó÷àñòâóåò íå òîëüêî àðèòìîãåí-
íûé ñóáñòðàò, íî è äðóãèå ôàêòîðû.

Äëÿ îöåíêè âëèÿíèÿ ÏÏÆ íà ðèñê ÂÊÑ íàìè áûë
ïðîâåäåí ïîøàãîâûé ìíîãîôàêòîðíûé ðåãðåññèîííûé
àíàëèç ïðîïîðöèîíàëüíîãî ðèñêà Êîêñà, êîòîðûé âûÿ-
âèë, ÷òî ÏÏÆ ïåðâûìè âêëþ÷àþòñÿ â ìîäåëü çíà÷èìûõ
ïðèçíàêîâ äëÿ ïðîãíîçèðîâàíèÿ ÂÊÑ (òàáë. 3), ÷òî ñîîò-
âåòñòâóåò ðåçóëüòàòàì ðÿäà àâòîðîâ, èçó÷àâøèõ ïðîãíîñ-
òè÷åñêîå çíà÷åíèå ÏÏÆ â 2001/2002 ãîäàõ, ïðè÷åì, íà
ôîíå øèðîêîãî èñïîëüçîâàíèÿ òðîìáîëèçèñà [5, 10, 16].
Ïðè îöåíêå êðèâûõ âûæèâàåìîñòè Êàïëàí-Ìååðà âûÿâ-
ëåíî çíà÷èìîå èõ ðàñõîæäåíèå ó áîëüíûõ ñ íàëè÷èåì è
îòñóòñòâèåì ïîçäíèõ ïîòåíöèàëîâ æåëóäî÷êîâ (ðèñ. 3),
÷òî ñâèäåòåëüñòâóåò î âëèÿíèè ÏÏÆ íà âûæèâàåìîñòü
ïàöèåíòîâ ïîñëå ÈÌ.

ÂÛÂÎÄÛ

1. Íà 10-14 äåíü ÈÌ ÏÏÆ ðåãèñòðèðóþòñÿ ó 33% áîëü-
íûõ, ïðè÷åì ó áîëüøèíñòâà ïàöèåíòîâ îíè ñîõðàíÿþòñÿ
÷åðåç ãîä è ïðè äàëüíåéøåì íàáëþäåíèè â òå÷åíèå 3-õ
ëåò, ÷òî ñâèäåòåëüñòâóåò î ñîõðàíåíèè àðèòìîãåííîãî
ñóáñòðàòà ó ïîñòèíôàðêòíûõ áîëüíûõ â òå÷åíèå ýòîãî
âðåìåíè è àññîöèèðóåòñÿ ñ ïîâûøåííûì ðèñêîì ÂÊÑ â
ýòè ñðîêè.
2. ×àñòîòà âûÿâëÿåìîñòè ÏÏÆ çàâèñèò îò îáøèðíîñòè
ïîâðåæäåíèÿ ìèîêàðäà è ñîîòâåòñòâóåò ñòåïåíè ñíèæå-
íèÿ ñîêðàòèòåëüíîé ôóíêöèè ìèîêàðäà.
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Ðèñ. 2. Âûÿâëÿåìîñòü ïîçäíèõ ïîòåíöèàëîâ æåëó-
äî÷êîâ â äèíàìèêå.

Ãäå, ÆÒ - óñòîé÷èâàÿ æåëóäî÷êîâàÿ òàõèêàðäèÿ, ÔÆ -
ôèáðèëëÿöèÿ æåëóäî÷êîâ, ÂÊÑ - âíåçàïíàÿ êàðäèàëüíàÿ
ñìåðòü, ÏÖ - ïðåäñêàçàòåëüíàÿ öåííîñòü.

Òàáëèöà 2.
Ïðîãíîñòè÷åñêîå çíà÷åíèå ïîçäíèõ ïîòåíöèàëîâ
æåëóäî÷êîâ.

Показатель Для ЖТ/ФЖ Для ВКС
Чувствительность 73,7% 58,2%
Специфичность 68,7% 72,9%
Положительная ПЦ 91,7% 93,3%
Отрицательная ПЦ 39,3% 21,2%

Показатель ОР 95% ДИ Р
ППЖ 22,8 3,2-84,5 0,033
ПИВС 21,5 3,9-112,2 0,001
ФВ ЛЖ 4,7 1,5-15,4 0,038
ЖНР 3,2 0,7-13,7 0,001
ПИКС 2,6 0,5-4,8 0,43
Гипотензия при АОП 1,9 0,8-3,6 0,028

Òàáëèöà 3.
Îòíîñèòåëüíûé ðèñê èçó÷åííûõ ïîêàçàòåëåé,
íàèáîëåå èíôîðìàòèâíûõ äëÿ âíåçàïíîé
êàðäèàëüíîé ñìåðòè, â ìîäåëè ïðîïîðöèîíàëüíîãî
ðèñêà Êîêñà.

Ãäå, ÄÈ - äîâåðèòåëüíûé èíòåðâàë, ÏÏÆ - ïîçäíèå ïî-
òåíöèàëû æåëóäî÷êîâ, ÏÈÂÑ - ïðîãíîñòè÷åñêèé èíäåêñ
âíåçàïíîé ñìåðòè, ÔÂ ËÆ - ôðàêöèÿ âûáðîñà ëåâîãî
æåëóäî÷êà, ÆÍÐ - æåëóäî÷êîâûå íàðóøåíèÿ ðèòìà,
ÏÈÊÑ - ïîñòèíôàðêòíûé êàðäèîñêëåðîç, ÀÎÏ - àêòèâíàÿ
îðòîñòàòè÷åñêàÿ ïðîáà.

Ðèñ. 3. Êðèâûå âûæèâàåìîñòè Êàïëàí-Ìååðà äëÿ
âíåçàïíîé ñìåðòè â çàâèñèìîñòè îò íàëè÷èÿ
ïîçäíèõ ïîòåíöèàëîâ æåëóäî÷êîâ.
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3. Ó áîëüíûõ ñ óñòîé÷èâîé ÆÒ ÏÏÆ îïðåäåëÿþòñÿ â
74% ñëó÷àåâ, ÷òî ñâèäåòåëüñòâóåò î áîëåå âûñîêîì ðèñ-
êå âíåçàïíîé êàðäèàëüíîé ñìåðòè ó ýòèõ áîëüíûõ.
4. ÏÏÆ îïðåäåëÿëèñü áîëåå ÷åì ó ïîëîâèíû áîëüíûõ,
óìåðøèõ âíåçàïíî, ÷òî ñ ó÷åòîì äàííûõ ìàòåìàòè÷åñêî-

ãî àíàëèçà ñâèäåòåëüñòâóåò îá èõ âàæíîì ïðîãíîñòè÷åñ-
êîì çíà÷åíèè. Âìåñòå ñ òåì, íåäîñòàòî÷íîå ïîëîæèòåëü-
íîå ïðåäñêàçàòåëüíîå çíà÷åíèå ÏÏÆ äèêòóåò íåîáõîäè-
ìîñòü ïðè îïðåäåëåíèè ñòåïåíè ðèñêà ÂÊÑ èñïîëüçîâàòü
èõ â ñî÷åòàíèè ñ äðóãèìè ïðîãíîñòè÷åñêèìè ôàêòîðàìè.
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ÏÎÇÄÍÈÅ ÏÎÒÅÍÖÈÀËÛ ÆÅËÓÄÎ×ÊÎÂ, ÊÀÊ ÎÄÈÍ ÈÇ ÏÐÅÄÈÊÒÎÐÎÂ ÂÍÅÇÀÏÍÎÉ ÊÀÐÄÈÀËÜÍÎÉ 
ÑÌÅÐÒÈ Ó ÁÎËÜÍÛÕ ÏÎÑËÅ ÈÍÔÀÐÊÒÀ ÌÈÎÊÀÐÄÀ

È.À.Ëåîíîâà, Ñ.À.Áîëäóåâà

Îöåíèâàëîñü ïðîãíîñòè÷åñêîå çíà÷åíèå ïîçäíèõ ïîòåíöèàëîâ æåëóäî÷êîâ (ÏÏÆ) äëÿ ðèñêà âíåçàïíîé êàðäè-
àëüíîé ñìåðòè (ÂÊÑ) ó áîëüíûõ ïîñëå èíôàðêòà ìèîêàðäà (ÈÌ). Èñõîäíî íà 10-14 ñóòêè ÈÌ îáñëåäîâàíî 403 ïàöè-
åíòà â âîçðàñòå îò 30 äî 70 ëåò (ñðåäíèé âîçðàñò - 59,5±7,6 ëåò), èç íèõ ìóæ÷èí 281 ÷åëîâåê, æåíùèí - 121. Èññëåäîâàíèå 
ÏÏÆ âûïîëíÿëîñü ïî ñòàíäàðòíîé ìåòîäèêå, óòâåðæäåííîé â 1991 ãîäó êîìèòåòîì ýêñïåðòîâ ïðè Åâðîïåéñêîé è 
Àìåðèêàíñêîé àññîöèàöèÿõ êàðäèîëîãîâ (îðòîãîíàëüíûå îòâåäåíèÿ ïî Ôðàíêó ñ óñðåäíåíèåì 250 ñåðäå÷íûõ öèê-
ëîâ). Ñ ïîìîùüþ àâòîìàòè÷åñêîãî àëãîðèòìà îïðåäåëÿëèñü òðè ïîêàçàòåëÿ: ïðîäîëæèòåëüíîñòü ôèëüòðîâàííîãî 
êîìïëåêñà QRS (total QRS), ïðîäîëæèòåëüíîñòü íèçêîàìïëèòóäíûõ ñèãíàëîâ (ìåíåå 40ìêÂ) â êîíöå êîìïëåêñà QRS 
(LAS 40), ñðåäíåêâàäðàòè÷íàÿ àìïëèòóäà ïîñëåäíèõ 40 ìñ êîìïëåêñà QRS (RMS 40). Íàëè÷èå ÏÏÆ îïðåäåëÿëîñü 
ìèíèìóì ïî äâóì êðèòåðèÿì èç òðåõ: total QRS > 114 ìñ, RMS 40 < 20 ìêÂ, LAS 40 > 37 ìñ.

Íà 10-14 ñóòêè îñòðîãî ÈÌ ÏÏÆ îïðåäåëÿëèñü ó 33,3% áîëüíûõ. Íå îáíàðóæåíî äîñòîâåðíûõ ðàçëè÷èé âûÿâ-
ëÿåìîñòè ÏÏÆ â çàâèñèìîñòè îò âèäà ÈÌ (ïðè ïåðåäíåì ÈÌ ÏÏÆ îáíàðóæèâàþòñÿ â 30,5%, ïðè çàäíåíèæíåì – â 
34,3%, Q ÈÌ – 31,8%, íå Q ÈÌ – 33,2% ñëó÷àåâ, p>0,05). ÏÏÆ äîñòîâåðíî ÷àùå (p<0,05) âûÿâëÿëèñü ïðè æåëóäî÷êî-
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17

âîé òàõèêàðäèè (ÆÒ) – 73,7%; êîððåëÿöèè ìåæäó æåëóäî÷êîâîé ýêñòðàñèñòîëèåé è ÏÏÆ íå îáíàðóæåíû (r=0,3 
p<0,05). Ó áîëüíûõ ñ ôðàêöèåé âûáðîñà ëåâîãî æåëóäî÷êà (ÔÂ) <40% ÏÏÆ âûÿâëÿëèñü â 52,5%, ÔÂ - 40-60% - â 27,0%, 
ÔÂ >60% - â 18,3% ñëó÷àåâ (ð<0,05). Ó áîëüíûõ ñ àíåâðèçìîé ëåâîãî æåëóäî÷êà ÏÏÆ ðåãèñòðèðîâàëèñü â 61%
ñëó÷àåâ, ó áîëüíûõ áåç íàðóøåíèÿ ðåãèîíàëüíîé ñîêðàòèìîñòè ëåâîãî æåëóäî÷êà - â 18,7%, p<0,05. Ïðè íàëè÷èè ó 
ïàöèåíòîâ ñ àíåâðèçìîé ëåâîãî æåëóäî÷êà ÆÒ ÏÏÆ âûÿâëÿëèñü â 86,4% ñëó÷àåâ. ×åðåç ãîä ïîñëå ÈÌ ÏÏÆ îïðåäå-
ëÿëèñü â 34,4% ñëó÷àåâ, ÷åðåç äâà – 24,5%, ÷åðåç òðè – 22,6%, ÷åðåç ÷åòûðå ãîäà – 23,5%. ÏÏÆ äîñòîâåðíî ÷àùå 
îáíàðóæèâàëèñü â ãðóïïå óìåðøèõ âíåçàïíî (57,5%) ïî ñðàâíåíèþ ñ ãðóïïîé âûæèâøèõ (27,2%). ×óâñòâèòåëüíîñòü 
è ïîëîæèòåëüíàÿ ïðåäñêàçàòåëüíàÿ öåííîñòü áûëà âûøå äëÿ ÆÒ (73,7% è 39,3%), ÷åì äëÿ ÂÊÑ (58,2% è 21,2%). 
Îòðèöàòåëüíàÿ ïðåäñêàçàòåëüíàÿ öåííîñòü áûëà âûñîêîé äëÿ îáîèõ ñîáûòèé (91,7 è 93,3%). Ïðè ïîñòðîåíèè ïðîãíî-
ñòè÷åñêîé ìîäåëè çíà÷èìûõ ïðèçíàêîâ ðèñêà ÂÊÑ ÏÏÆ ñòîÿëè íà ïåðâîì ìåñòå (îòíîñèòåëüíûé ðèñê 22,8; 95%
äîâåðèòåëüíûé èíòåðâàë 3,2-84,5).

Âûâîäû. 1. Íà 10-14 äåíü ÈÌ ÏÏÆ ðåãèñòðèðóþòñÿ ó 33% áîëüíûõ, ïðè÷åì ó áîëüøèíñòâà ïàöèåíòîâ îíè 
ñîõðàíÿþòñÿ ÷åðåç ãîä è ïðè äàëüíåéøåì íàáëþäåíèè â òå÷åíèå 3-õ ëåò, ÷òî ñâèäåòåëüñòâóåò î ñîõðàíåíèè àðèòìîãåí-
íîãî ñóáñòðàòà ó ïîñòèíôàðêòíûõ áîëüíûõ â òå÷åíèå ýòîãî âðåìåíè è àññîöèèðóåòñÿ ñ ïîâûøåííûì ðèñêîì ÂÊÑ â 
ýòè ñðîêè. 2. ×àñòîòà âûÿâëÿåìîñòè ÏÏÆ çàâèñèò îò îáøèðíîñòè ïîâðåæäåíèÿ ìèîêàðäà è ñîîòâåòñòâóåò ñòåïåíè 
ñíèæåíèÿ ñîêðàòèòåëüíîé ôóíêöèè ìèîêàðäà. 3. Ó áîëüíûõ ñ óñòîé÷èâîé ÆÒ ÏÏÆ îïðåäåëÿþòñÿ â 74% ñëó÷àåâ, ÷òî 
ñâèäåòåëüñòâóåò î áîëåå âûñîêîì ðèñêå âíåçàïíîé êàðäèàëüíîé ñìåðòè ó ýòèõ áîëüíûõ. 4. ÏÏÆ îïðåäåëÿëèñü áîëåå 
÷åì ó ïîëîâèíû áîëüíûõ, óìåðøèõ âíåçàïíî, ÷òî ñ ó÷åòîì äàííûõ ìàòåìàòè÷åñêîãî àíàëèçà ñâèäåòåëüñòâóåò îá èõ 
âàæíîì ïðîãíîñòè÷åñêîì çíà÷åíèè. Âìåñòå ñ òåì, íåäîñòàòî÷íîå ïîëîæèòåëüíîå ïðåäñêàçàòåëüíîå çíà÷åíèå ÏÏÆ 
äèêòóåò íåîáõîäèìîñòü ïðè îïðåäåëåíèè ñòåïåíè ðèñêà ÂÊÑ èñïîëüçîâàòü èõ â ñî÷åòàíèè ñ äðóãèìè ïðîãíîñòè÷åñ-
êèìè ôàêòîðàìè.

LATE VENTRICULAR POTENTIALS AS A PREDICTOR OF SUDDEN CARDIAC DEATH IN PATIENTS AFTER 
MYOCARDIAL INFARCTION

I.A. Leonova, S.A. Boldueva

The prognostic value of late ventricular potentials was assessed in respect of the risk of sudden cardiac death in 
patients after myocardial infarction. Initially, at the 10-14th days of myocardial infarction, examined were 403 patients of the 
age of 30 to 70 years (mean age 59.5±7.6 years, 281 men, 121 women). The study of late ventricular potentials was performed 
according to a commonly used technique approved in 1991 by the Expert Committee of European Heart Association and 
American Heart Association (orthogonal leads by Frank with averaging of 250 cardiac cycles). With the aid of a software 
algorithm, three following indices were determined: duration of the filtered QRS complex (total QRS), duration of low-
amplitude signals (less than 40 µV) within the last 40 msec of QRS complex (LAS40), and root-mean-square value of the 
amplitude of the last 40 msec of the QRS complex (RMS40). The late ventricular potentials were identified at least by two 
criteria (from following ones): total QRS < 11 msec, RMS40 < 20 µV, LAS40 > 37 msec.

On the 10-14th days of myocardial infarction, late ventricular potentials were found in 33.3% of patients. No significant 
correlation was revealed between the presence of late ventricular potentials and the type and localization of myocardial 
infarction: late ventricular potentials were found in 30.5% of patients with anterior infarction and in 34.3% of patients with 
inferior one, as well as in 31.8% of patients with Q-wave infarction and in 33.2% of patients with non-Q-wave one, p>0.05. 
Late ventricular potentials were statistically significantly more frequent in the patients with ventricular tachycardia (p<0.05), 
no significant correlation was revealed between the late ventricular potentials and the ventricular premature beats (r=0.3, 
p>0.05). Late ventricular potentials were found in 52.5% of patients with the left ventricular ejection fraction (EF) less than 
40%, in 27.0% of patients with EF from 40% to 60%, and in 18.3% of patients with EF was higher than 60% (p<0.05). Late 
ventricular potentials were revealed in 61% of patients with left ventricular aneurysm and in 18.7% of patients without 
regional contraction abnormalities (p<0.05). In patients with the left ventricular aneurysm and ventricular tachycardia, the 
late ventricular potentials were found in 84.6% of cases. One year later myocardial infarction, the late ventricular potentials 
were found in 34.4% of patients, two years later, in 24.5% of patients, three years later, in 22.6%, and four years later, in 23.5%. 
The late ventricular potentials were significantly more frequently observed in the group of suddenly died persons (57.5%) 
than in survived patients (27.2%). The sensitivity and positive predictive value of late ventricular potentials were significantly 
higher for ventricular tachycardia (73.7% and 39.3%, respectively) than for sudden cardiac death (58.2% and 21.2%, 
respectively). The negative predictive value was high for both events (91.7% and 93.3%, respectively). When constructing 
the prognostic model of valid risk factors of sudden cardiac death, the value oflate ventricular potentials proved to be of the 
first order (OR 22.8; 95% CI: 3.2-84.5).

Conclusions: 1) On the 10-14th days of myocardial infarction, late ventricular potentials are revealed in 33% of patients, in 
most cases, they retain for one year later and then within the three-year follow-up, giving evidence that the arrhythmogenic 
substrate is persistent within this period and associated with an increased risk of sudden cardiac death; 2) the rate of revelation 
of the late ventricular potentials depends on the extent of myocardial damage and correlates with the degree of decrease of 
myocardial contractile function; 3) in patients with sustained ventricular tachycardia, late ventricular potentials are revealed in 
74% of cases that is evidence of a higher risk of sudden cardiac death; 4) late ventricular potentials were found in more than half 
of suddenly died patients, that is, taking into account the data of mathematical analysis, evidence of their significant prognostic 
value. At the same time, the insufficient positive predictive value of late ventricular potential necessitates to use this index in 
combination with other prognostic factors in determination of the risk of sudden cardiac death.
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