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Ñ öåëüþ èçó÷åíèÿ ìåõàíèçìîâ ëå÷åáíîãî ýôôåêòà ýëåêòðîêàðäèîòåðàïèè áîëüíûõ îáñòðóêòèâíîé ôîðìîé
ãèïåðòðîôè÷åñêîé êàðäèîìèîïàòèè, ðåçèñòåíòíîé ê ëåêàðñòâåííîé òåðàïèè, îáñëåäîâàíî 27 ïàöèåíòîâ,
êîòîðûì ðàíåå áûëè èìïëàíòèðîâàíû äâóõêàìåðíûå ýëåêòðîêàðäèîñòèìóëÿòîðû è ïðîãðàììèðîâàíû
óêîðî÷åííûå çíà÷åíèÿ àòðèîâåíòðèêóëÿðíîé çàäåðæêè.

Êëþ÷åâûå ñëîâà: ãèïåðòðîôè÷åñêàÿ êàðäèîìèîïàòèÿ, ýëåêòðîêàðäèîòåðàïèÿ, ýëåêòðîêàðäèîñòèìóëÿòîð,
àòðèîâåíòðèêóëÿðíàÿ çàäåðæêà, âàðèàáåëüíîñòü ñåðäå÷íîãî ðèòìà.

To study mechanisms of therapeutic effect of electrocardiotherapy of the patients with obstructive hypertrophic
cardiomyopathy resistant to medical treatment, 27 patients were examined to whom, earlier, dual-chamber pacemakers
were implanted and a shortened atrioventricular delay was programmed.

Key words: hypertrophic cardiomyopathy, electrocardiotherapy, cardiac pacemaker, atrioventricular delay, heart
rate variability

ýôôåêòà ýëåêòðîêàðäèîòåðàïèè ÃÊÌÏ, óëó÷øåíèÿ âíóò-
ðèñåðäå÷íîé ãåìîäèíàìèêè è íîðìàëèçàöèè ñèìïàòî-
âàãàëüíîãî áàëàíñà âåãåòàòèâíîé íåðâíîé ñèñòåìû (ÂÍÑ).

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈß

Îáñëåäîâàíî 27 áîëüíûõ ñ ðåçèñòåíòíîé ê ëåêàð-
ñòâåííîé òåðàïèè îáñòðóêòèâíîé ôîðìîé ÃÊÌÏ: 18
ìóæ÷èí è 19 æåíùèí â âîçðàñòå îò 37 äî 72 ëåò (ñðåäíèé
âîçðàñò 49±3 ãîäà), êîòîðûì äëÿ ëå÷åíèÿ êàðäèîìèîïà-
òèè ðàíåå áûëè èìïëàíòèðîâàíû äâóõêàìåðíûå ÊÑ è
ïðîãðàììèðîâàíû óêîðî÷åííûå çíà÷åíèÿ ÀÂ çàäåðæ-
êè. Äî ïîñòàíîâêè äâóõêàìåðíûõ ÊÑ ó âñåõ ïàöèåíòîâ
íàáëþäàëèñü îáìîðîêè è ãîëîâîêðóæåíèÿ, ñðåäíèé ôóí-
êöèîíàëüíûé êëàññ ñòåíîêàðäèè ñîñòàâëÿë 2,3±0,1, à ñðåä-
íèé ôóíêöèîíàëüíûé êëàññ ÑÍ - 2,1±0,1.

Ñðåäíÿÿ ïðîäîëæèòåëüíîñòü ýëåêòðîêàðäèîòåðàïèè
ñîñòàâèëà 5,4±0,8 ãîäà. Íà ôîíå ýëåêòðîêàðäèîòåðàïèè
îáìîðîêîâ íå áûëî îòìå÷åíî íè ó îäíîãî áîëüíîãî, ãî-
ëîâîêðóæåíèÿ ñîõðàíÿëèñü ó ÷åòûðåõ ïàöèåíòîâ (15% îò
èñõîäíîãî ÷èñëà). Ñðåäíèé ôóíêöèîíàëüíûé êëàññ ñòå-
íîêàðäèè äîñòîâåðíî óìåíüøèëñÿ äî 1,1±0,1, à ÑÍ - äî
1,2±0,1 (ð<0,01). Òàêæå íàáëþäàëîñü çíà÷èìîå ñíèæåíèå
÷àñòîòû ïàðîêñèçìîâ æåëóäî÷êîâîé òàõèêàðäèè è óðå-
æåíèå æåëóäî÷êîâîé ýêñòðàñèñòîëèè (ð<0,05).

Ïî äàííûì ýõîêàðäèîãðàôèè, íà ôîíå ïîñòîÿííîé
äâóõêàìåðíîé ÝÊÑ ñ óêîðî÷åííîé ÀÂ çàäåðæêîé ó áîëü-
íûõ ÃÊÌÏ íå áûëî îòìå÷åíî ñòàòèñòè÷åñêè äîñòîâåð-
íîé äèíàìèêè òîëùèíû ñòåíîê ËÆ, à òàêæå ðàçìåðîâ
ëåâûõ è ïðàâûõ êàìåð ñåðäöà (ð>0,05). Äîñòîâåðíî íå
èçìåíèëèñü ñòåïåíü ìèòðàëüíîé ðåãóðãèòàöèè è äèàñòî-
ëè÷åñêàÿ ôóíêöèÿ ËÆ (ñîîòíîøåíèå ïèêîâ E/A), ð>0,05.
Â òî æå âðåìÿ, íàáëþäàëîñü ñòîéêîå ñíèæåíèå ÑÃÄ ÂÒËÆ
- â ñðåäíåì ñ 37±5 ìì ðò. ñò. äî 10±1 ìì ðò. ñò. (ð<0,01) è
óìåíüøåíèå ñðåäíåé âûðàæåííîñòè ïåðåäíå-ñèñòîëè÷åñ-
êîãî äâèæåíèÿ ÌÊ - ñ 0,67±0,15 äî 0,45±0,15 áàëëà ïî
L.Fananapazir (ð<0,01).

Îöåíêà âàðèàáåëüíîñòè ñèíóñîâîãî ðèòìà (ÂÑÐ)
ïðîâîäèëàñü ñîãëàñíî ñòàíäàðòàì Åâðîïåéñêîãî îá-

Â ïîñëåäíèå ãîäû âñå áîëåå øèðîêîå ïðèìåíåíèå â
ïîâñåäíåâíîé êëèíè÷åñêîé ïðàêòèêå íàõîäèò íîâûé ìå-
òîä ëå÷åíèÿ ãèïåðòðîôè÷åñêîé êàðäèîìèîïàòèè (ÃÊÌÏ)
- ýëåêòðîêàðäèîòåðàïèÿ â ôîðìå ïîñòîÿííîé äâóõêàìåð-
íîé ýëåêòðîêàðäèîñòèìóëÿöèè (ÝÊÑ) ñ óêîðî÷åííîé àò-
ðèîâåíòðèêóëÿðíîé (ÀÂ) çàäåðæêîé. Íà ôîíå ýëåêòðî-
êàðäèîòåðàïèè ó áîëüøèíñòâà áîëüíûõ íàáëþäàåòñÿ èñ-
÷åçíîâåíèå îáìîðîêîâ, óìåíüøåíèå âûðàæåííîñòè ñòå-
íîêàðäèè è ñåðäå÷íîé íåäîñòàòî÷íîñòè (ÑÍ), óðåæåíèå
æåëóäî÷êîâûõ àðèòìèé [2-4, 6, 9, 12, 13].

Ýëåêòðîêàðäèîòåðàïèÿ ïîêàçàíà áîëüíûì ÃÊÌÏ,
èìåþùèì âûñîêèé (áîëåå 30 ìì ðò. ñò.) ñèñòîëè÷åñêèé
ãðàäèåíò äàâëåíèÿ â âûõîäíîì òðàêòå ëåâîãî æåëóäî÷êà
(ÑÃÄ ÂÒËÆ) â ñîñòîÿíèè ïîêîÿ, ïðè âûðàæåííîñòè ñèì-
ïòîìîâ çàáîëåâàíèÿ (âòîðîé è áîëåå ôóíêöèîíàëüíûé
êëàññ ñòåíîêàðäèè è ÑÍ, íàëè÷èå ñèíêîïàëüíûõ ñîñòîÿ-
íèé) è ðåçèñòåíòíîñòè èõ ê ëåêàðñòâåííîé òåðàïèè. Ýëåê-
òðîêàðäèîòåðàïèÿ íå ïîêàçàíà ïàöèåíòàì ñ îðãàíè÷åñ-
êèìè èçìåíåíèÿìè ìèòðàëüíîãî êëàïàíà, ñîïðîâîæäà-
þùèìèñÿ âûðàæåííûìè íàðóøåíèÿìè åãî ôóíêöèè, ïðè
íàëè÷èè èíòåðâàëà PQ ìåíåå 160 ìñåê., à òàêæå ïðè óâå-
ëè÷åíèè íà ôîíå âðåìåííîé äâóõêàìåðíîé ÝÊÑ âåëè÷è-
íû ÑÃÄ ÂÒËÆ [2, 9, 12, 13].

Èìïëàíòàöèÿ äâóõêàìåðíûõ ýëåêòðîêàðäèîñòèìó-
ëÿòîðîâ (ÊÑ) ïðîâîäèòñÿ ïî ñòàíäàðòíîé ìåòîäèêå. Ïîñ-
ëå óñòàíîâêè ÊÑ ïðîãðàììèðóþòñÿ â ðåæèì ñòèìóëÿ-
öèè DDD ñ óêîðî÷åííîé (50-120 ìñåê.) ÀÂ çàäåðæêîé.
Ìåõàíèçì ëå÷åáíîãî ýôôåêòà ÝÊÑ ïðè ÃÊÌÏ îñòàåòñÿ
íå âïîëíå ÿñíûì. Ñîãëàñíî íàèáîëåå ðàñïðîñòðàíåííîé
ãèïîòåçå, çà ñ÷åò óêîðî÷åííîé ÀÂ çàäåðæêè ïðîèñõîäèò
îïåðåæåíèå æåëóäî÷êîâûì ñòèìóëîì ÊÑ âîëíû âîçáóæ-
äåíèÿ, ðàñïðîñòðàíÿþùåéñÿ ïî ñèñòåìå Ãèñà-Ïóðêèíüå.
Ýòî ïðèâîäèò ê èçìåíåíèþ ïîñëåäîâàòåëüíîñòè ñîêðà-
ùåíèÿ ñåðäöà - ïðåäâîçáóæäåíèþ âåðõóøêè ëåâîãî æå-
ëóäî÷êà (ËÆ) è çàäåðæàííîé àêòèâàöèè ìåææåëóäî÷êî-
âîé ïåðåãîðîäêè (ÌÆÏ), ÷òî, â ñâîþ î÷åðåäü, óìåíüøà-
åò îáñòðóêöèþ ÂÒËÆ [2, 6, 9, 13]. Ïîýòîìó öåëüþ íàøåãî
èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå ìåõàíèçìîâ ëå÷åáíîãî
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ùåñòâà êàðäèîëîãîâ è Ñåâåðî-Àìåðèêàíñêîãî îáùå-
ñòâà ïî ýëåêòðîêàðäèîñòèìóëÿöèè è ýëåêòðîôèçèîëî-
ãèè [14]. Âñåì áîëüíûì ïðîâîäèëàñü ðåãèñòðàöèÿ ÝÊÃ
â ãîðèçîíòàëüíîì ïîëîæåíèè â ñîñòîÿíèè ôèçè÷åñ-
êîãî è ýìîöèîíàëüíîãî ïîêîÿ â îäíî è òî æå âðåìÿ
ñóòîê. ÝÊÃ äëÿ àíàëèçà ÂÑÐ ðåãèñòðèðîâàëàñü â òå÷å-
íèå 5 ìèíóò íà ñèíóñîâîì ðèòìå ñïåðâà ïðè Ð-óïðàâ-
ëÿåìîé äâóõêàìåðíîé ÝÊÑ ñ îïòèìàëüíîé äëÿ êàæäî-
ãî ïàöèåíòà âåëè÷èíîé ÀÂ çàäåðæêè, ñîñòàâèâøåé â
ñðåäíåì 78±3 ìñåê, çàòåì ïîñëå îòêëþ÷åíèÿ ÊÑ è ïå-
ðèîäà àäàïòàöèè ïðîäîëæèòåëüíîñòüþ 5 ìèíóò  è, íà-
êîíåö, ÷åðåç 24 ÷àñà ïîñëå îòêëþ÷åíèÿ ÝÊÑ.

Îöåíèâàëèñü ñëåäóþùèå ïàðàìåòðû ÂÑÐ:
1. Ïîêàçàòåëè ñïåêòðàëüíîãî àíàëèçà:
à. Îáùàÿ ìîùíîñòü â ìñåê2

á.Ìîùíîñòü ñïåêòðà â îáëàñòè íèçêèõ ÷àñòîò (LF) â ìñåê2

â. Ìîùíîñòü ñïåêòðà â îáëàñòè âûñîêèõ ÷àñòîò (HF) â ìñåê2

ã. Ìîùíîñòü ñïåêòðà â îáëàñòè íèçêèõ ÷àñòîò â íîðìè-
ðîâàííûõ åäèíèöàõ (í.å.) - LFnorm
ä. Ìîùíîñòü ñïåêòðà â îáëàñòè âûñîêèõ ÷àñòîò â í.å. -
HFnorm
å. Ñîîòíîøåíèå LFnorm./HFnorm
2. Ïîêàçàòåëè âðåìåííîãî àíàëèçà:
à. Êâàäðàòíûé êîðåíü ñðåäíåãî êâàäðàòè÷íîãî îòêëîíå-
íèÿ ìåæäó ïîñëåäîâàòåëüíûìè RR-èíòåðâàëàìè (rMSSD)
á.×èñëî ðàçëè÷èé â èíòåðâàëàõ èç èõ ïîñëåäîâàòåëüíîñ-
òè ñ äëèíîé, áîëüøåé 50 ìñåê. (NN50 count)
â. Ïðîöåíò NN50 count ê îáùåìó ÷èñëó âêëþ÷åííûõ â àíà-
ëèç èíòåðâàëîâ ÝÊÃ (pNN50)

Èññëåäîâàíèå ïðîâîäèëîñü ñ ïîìîùüþ ïðîãðàì-
ìû ìîíèòîðíîãî êîíòðîëÿ ÝÊÃ «Ðèòìîí» ïðîèçâîäñòâà
ÒÎÎ «Áèîñèãíàë» (Ñàíêò-Ïåòåðáóðã, Ðîññèÿ) íà ôîíå
çàðàíåå (çà 72 ÷àñà äî èññëåäîâàíèÿ) îòìåíåííîé ìåäè-
êàìåíòîçíîé òåðàïèè. Ïðè ñòàòèñòè÷åñêîé îáðàáîòêå
äàííûõ èñïîëüçîâàëèñü íåïàðàìåòðè÷åñêèå êðèòåðèè:
ìåòîäû çíàêîâ, Âèëêîêñîíà, Êîëìîãîðîâà-Ñìèðíîâà è
òî÷íûé ìåòîä Ôèøåðà.

ÏÎËÓ×ÅÍÍÛÅ ÐÅÇÓËÜÒÀÒÛ

×åðåç 5 ìèíóò ïîñëå îòêëþ÷åíèÿ ÊÑ íàáëþäàëîñü
äîñòîâåðíîå ñíèæåíèå ñðåäíåãî çíà÷åíèÿ ìîùíîñòè
ñïåêòðà â îáëàñòè âûñîêèõ ÷àñòîò ñ 204±12 äî 165±11
ìñåê2 è ñ 34±2 äî 26±2 í.å., óâåëè÷åíèå ìîùíîñòè ñïåêò-
ðà â îáëàñòè íèçêèõ ÷àñòîò ñ 550±23 äî 630±21 ìñåê2 è ñ
66±2 äî 74±2 í.å., à òàêæå óâåëè÷åíèå ñîîòíîøåíèÿ LFnorm/
HFnorm â ñðåäíåì ñ 1,9±1 äî 2,8±1 (p<0,001). Ñðåäíèå çíà-
÷åíèÿ îáùåé ìîùíîñòè ñïåêòðà äîñòîâåðíî íå èçìåíè-
ëèñü, ñîñòàâèâ ñîîòâåòñòâåííî 1998±63 è 1921±62 ìñåê2

(p>0,05). Äèíàìèêà ïîêàçàòåëåé ñïåêòðàëüíîãî àíàëèçà
ÂÑÐ ïðåäñòàâëåíà íà ðèñ. 1.

×åðåç 24 ÷àñà ïîñëå îòêëþ÷åíèÿ ÊÑ ìîùíîñòü
ñïåêòðà â îáëàñòè âûñîêèõ ÷àñòîò ðàâíÿëàñü â ñðåä-
íåì 166±11 ìñåê2 è 25±2 í.å., ìîùíîñòü ñïåêòðà â îá-
ëàñòè íèçêèõ ÷àñòîò - 634±22 ìñåê2 è 75±2 í.å., ñîîòíî-
øåíèå LFnorm./HFnorm. - 3,0±1, à ñðåäíÿÿ îáùàÿ ìîùíîñòü
ñïåêòðà ñîñòàâèëà 1932±63 ìñåê2 (ñì. ðèñ. 1). Òàêèì
îáðàçîì, ÷åðåç ñóòêè ïîñëå îòêëþ÷åíèÿ ÊÑ íå áûëî
îòìå÷åíî äîñòîâåðíîé äèíàìèêè ñðåäíèõ çíà÷åíèé
ïîêàçàòåëåé ñïåêòðàëüíîãî àíàëèçà ÂÑÐ ïî ñðàâíåíèþ
ñ äàííûìè, ïîëó÷åííûìè ÷åðåç 5 ìèíóò ïîñëå îòêëþ-
÷åíèÿ ÊÑ (p>0,05).

Ïðè àíàëèçå âðåìåííûõ ïîêàçàòåëåé ÂÑÐ ÷åðåç 5
ìèíóò ïîñëå îòêëþ÷åíèÿ ÊÑ íàáëþäàëîñü äîñòîâåðíîå
óìåíüøåíèå ñðåäíåãî çíà÷åíèÿ rMSSD ñ 36±3 äî 19±3
ìñåê è pNN50 ñ 13±2 äî 7±2% (p<0,001). Ñðåäíÿÿ âåëè÷èíà
NN50 count ñíèçèëîñü ñ 39±4 äî 33±4, îäíàêî, åå äèíàìèêà
íå ÿâëÿåòñÿ çíà÷èìîé (p>0,05).

×åðåç 24 ÷àñà ïîñëå îòêëþ÷åíèÿ ÊÑ âåëè÷èíà rMSSD
ñîñòàâèëà â ñðåäíåì 19±3 ìñåê, pNN50 - 8±2%, à ñðåäíåå
çíà÷åíèå NN50 count - 34±4. Òî åñòü, ÷åðåç ñóòêè ïîñëå îò-
êëþ÷åíèÿ ñòèìóëÿòîðîâ äîñòîâåðíî íå èçìåíèëèñü è
ñðåäíèå çíà÷åíèÿ âðåìåííûõ ïîêàçàòåëåé ÂÑÐ (p>0,05).

ÎÁÑÓÆÄÅÍÈÅ ÐÅÇÓËÜÒÀÒÎÂ

Â íàñòîÿùåå âðåìÿ áîëüøèíñòâîì àâòîðîâ ïðèçíà-
åòñÿ, ÷òî ìîùíîñòü ñïåêòðà â îáëàñòè âûñîêèõ ÷àñòîò
(HF) ÿâëÿåòñÿ ìàðêåðîì ïàðàñèìïàòè÷åñêîãî òîíóñà,
ìîùíîñòü ñïåêòðà â îáëàñòè íèçêèõ ÷àñòîò (LF) ïîêàçû-
âàåò àêòèâíîñòü êàê ñèìïàòè÷åñêîãî, òàê è, â ìåíüøåé
ñòåïåíè, ïàðàñèìïàòè÷åñêîãî îòäåëîâ âåãåòàòèâíîé íå-
ðâíîé ñèñòåìû, à ñîîòíîøåíèå LF/HF îòðàæàåò ñîñòîÿ-
íèå ñèìïàòîâàãàëüíîãî áàëàíñà [7].

Èçâåñòíî, ÷òî ó áîëüíûõ ÃÊÌÏ îáû÷íî íàáëþäà-
åòñÿ ñíèæåíèå ÂÑÐ, à òàêæå óâåëè÷åíèå ìîùíîñòè ñïåê-
òðà â îáëàñòè íèçêèõ ÷àñòîò, óìåíüøåíèå ìîùíîñòè ñïåê-
òðà â îáëàñòè âûñîêèõ ÷àñòîò è óâåëè÷åíèå ñîîòíîøåíèÿ
LFnorm/HFnorm. Ýòè èçìåíåíèÿ ÂÑÐ áîëüøèíñòâîì àâòî-
ðîâ ñâÿçûâàþòñÿ ñ íàðóøåíèåì áàëàíñà îòäåëîâ ÂÍÑ -
ïîâûøåíèåì ñèìïàòè÷åñêîãî òîíóñà è ñíèæåíèåì ïà-
ðàñèìïàòè÷åñêîé àêòèâíîñòè [5, 8, 10, 11].

Ñèìïàòîâàãàëüíûé äèñáàëàíñ ïðè ÃÊÌÏ ðàñöåíè-
âàåòñÿ êàê îäèí èç âîçìîæíûõ ìåõàíèçìîâ ðàçâèòèÿ è
ïðîãðåññèðîâàíèÿ çàáîëåâàíèÿ, íàðÿäó ñ ïåðâè÷íûì
ïîðàæåíèåì êëàïàííîãî àïïàðàòà (óäëèíåíèåì è ïðî-
ëàïñîì ïåðåäíåé ñòâîðêè ìèòðàëüíîãî êëàïàíà, à òàêæå
óäëèíåíèåì åãî õîðä), ïðèâîäÿùåì ê ñðåäíå-ñèñòîëè÷åñ-
êîìó ïðîòèâîñòîÿíèþ ìèòðàëüíîãî êëàïàíà è ãèïåðòðî-
ôèðîâàííûõ ïåðåäíåé ñòåíêè ËÆ è ÌÆÏ [7, 8].

Äîêàçàíà òåñíàÿ ïðÿìàÿ êîððåëÿöèîííàÿ ñâÿçü ìåæ-
äó ñíèæåíèåì ÂÑÐ, èçìåíåíèåì ïîêàçàòåëåé ñïåêòðàëü-
íîãî àíàëèçà, íàðóøåííûì áàëàíñîì îòäåëîâ ÂÍÑ è
âûðàæåííîñòüþ îñíîâíûõ êëèíè÷åñêèõ ïðîÿâëåíèé
ÃÊÌÏ (îáìîðîêàìè, àíãèíîçíûì ñèíäðîìîì, ñåðäå÷-
íîé íåäîñòàòî÷íîñòüþ, æåëóäî÷êîâûìè àðèòìèÿìè), ñòå-
ïåíüþ îáñòðóêöèè âûõîäíîãî òðàêòà ËÆ è ìèòðàëüíîé
ðåãóðãèòàöèè, à òàêæå èíäåêñîì ìàññû ËÆ è ðèñêîì
âíåçàïíîé ñìåðòè [5, 7, 11].
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Ðèñ. 1. Äèíàìèêà ïîêàçàòåëåé ñïåêòðàëüíîãî
àíàëèçà ÂÑÐ LFnorm ( ) è HFnorm ( ) íà ôîíå ÝÊÑ (1),
÷åðåç 5 ìèíóò (2) è 24 ÷àñà (3) ïîñëå îòêëþ÷åíèÿ ÊÑ.
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Ïðåäïîëàãàåòñÿ, ÷òî â îñíîâå ëå÷åáíîãî ýôôåêòà
ýëåêòðîêàðäèîòåðàïèè ÃÊÌÏ ëåæèò èçìåíåíèå ïîñëå-
äîâàòåëüíîñòè ñîêðàùåíèÿ ËÆ - ïðåäâîçáóæäåíèå åãî
âåðõóøêè è çàäåðæàííàÿ àêòèâàöèÿ ÌÆÏ, ïðèâîäÿùèå ê
óìåíüøåíèþ ïåðåäíå-ñèñòîëè÷åñêîãî äâèæåíèÿ ìèò-
ðàëüíîãî êëàïàíà è ñíèæåíèþ îáñòðóêöèè âûõîäíîãî
òðàêòà ËÆ [9, 13].

Ðàíåå íàìè áûëî îòìå÷åíî, ÷òî ïðè ïîñòîÿííîé
äâóõêàìåðíîé ÝÊÑ ñ óêîðî÷åííîé ÀÂ çàäåðæêîé ó
ðÿäà ïàöèåíòîâ ñ èñõîäíî èíòàêòíîé ôóíêöèåé ñèíó-
ñîâîãî óçëà â ñðîêè îäèí-òðè ìåñÿöà îò íà÷àëà ýëåêò-
ðîêàðäèîòåðàïèè ïîÿâëÿåòñÿ ñòîéêàÿ ñèíóñîâàÿ áðà-
äèêàðäèÿ, ÷òî â öåëîì ïî ãðóïïå áîëüíûõ ïðîÿâëÿåò
ñåáÿ óìåíüøåíèåì ñðåäíèõ àðèôìåòè÷åñêîé âçâåøåí-
íîé è ìîäû ÷àñòîòû ñîêðàùåíèé ñåðäöà [2]. Áûëî ñäå-
ëàíî ïðåäïîëîæåíèå, ÷òî, âîçìîæíî, óêîðî÷åíèå ÀÂ
çàäåðæêè çà ñ÷åò àôôåðåíòíîé èìïóëüñàöèè ñïîñîá-
íî óãíåòàòü àêòèâíîñòü ñèìïàòè÷åñêîé íåðâíîé ñèñ-
òåìû, òî åñòü, îáëàäàòü ýôôåêòîì, ñõîæèì ñ äåéñòâè-
åì β-àäðåíîáëîêàòîðîâ.

Ðåçóëüòàòû, ïîëó÷åííûå íàìè ïðè èçó÷åíèè äèíà-
ìèêè ïîêàçàòåëåé ÂÑÐ ïðè îòêëþ÷åíèè ÊÑ, ãîâîðÿò î
òîì, ÷òî íà ôîíå ýëåêòðîêàðäèîòåðàïèè ó áîëüíûõ ÃÊÌÏ,
èìåâøèõ èñõîäíî íàðóøåííûé ñèìïàòîâàãàëüíûé áà-
ëàíñ, íàáëþäàåòñÿ åãî íîðìàëèçàöèÿ - ñíèæåíèå ñèìïà-
òè÷åñêîé è ïîâûøåíèå ïàðàñèìïàòè÷åñêîé àêòèâíîñòè.
Ýòîò ýôôåêò äâóõêàìåðíîé ÝÊÑ, ïîìèìî èçìåíåíèÿ
ïîñëåäîâàòåëüíîñòè ñîêðàùåíèÿ ËÆ, âåðîÿòíî, ÿâëÿåò-
ñÿ îäíèì èç îñíîâíûõ ìåõàíèçìîâ ëå÷åáíîãî äåéñòâèÿ
ýëåêòðîêàðäèîòåðàïèè ïðè ÃÊÌÏ.

Íàøå ïðåäïîëîæåíèå ïîäòâåðæäàåòñÿ ðåçóëüòàòà-
ìè, ïîëó÷åííûìè ïðè èçó÷åíèè äèíàìèêè áàðîðåôëåê-
ñîâ ó áîëüíûõ ÃÊÌÏ íà ôîíå ïîñòîÿííîé äâóõêàìåðíîé
ÝÊÑ. Áûëî âûÿâëåíî, ÷òî ïðè óêîðî÷åíèè ÀÂ çàäåðæêè
äî 50-120 ìñåê ó áîëüøèíñòâà ïàöèåíòîâ íàáëþäàåòñÿ
âîññòàíîâëåíèå êàðäèîïóëüìîíàëüíîãî áàðîðåôëåêòîð-
íîãî êîíòðîëÿ ñîñóäèñòîãî ñîïðîòèâëåíèÿ, òî åñòü, ïðî-

èñõîäèò êîððåêöèÿ ìåõàíèçìîâ òîíè÷åñêîãî èíãèáèðî-
âàíèÿ ýôôåðåíòíîé ñèìïàòè÷åñêîé àêòèâíîñòè [1].

Ìû ïîëó÷èëè òåñíóþ êîððåëÿöèîííóþ ñâÿçü (r=1)
ìåæäó óìåíüøåíèåì âûðàæåííîñòè îñíîâíûõ ñèìïòî-
ìîâ ÃÊÌÏ è íîðìàëèçàöèåé âðåìåííûõ ïîêàçàòåëåé è
ïàðàìåòðîâ ñïåêòðàëüíîãî àíàëèçà ÂÑÐ (óìåíüøåíèåì
LFnorm, óâåëè÷åíèåì HFnorm è ñíèæåíèåì ñîîòíîøåíèÿ
LFnorm/HFnorm). Ñëåäîâàòåëüíî, ìåòîä ñïåêòðàëüíîãî àíà-
ëèçà ÂÑÐ ìîæåò èñïîëüçîâàòüñÿ äëÿ îöåíêè ýôôåêòèâíî-
ñòè äâóõêàìåðíîé ÝÊÑ, àäåêâàòíîñòè ïîäáîðà ïàðàìåò-
ðîâ ñòèìóëÿöèè (â ÷àñòíîñòè, îïòèìàëüíîé âåëè÷èíû ÀÂ
çàäåðæêè) è ïðîãíîçà òå÷åíèÿ ÃÊÌÏ.

Â òî æå âðåìÿ, íå áûëî îòìå÷åíî äîñòîâåðíûõ ðàç-
ëè÷èé ìåæäó çíà÷åíèÿìè ïàðàìåòðîâ ñïåêòðàëüíîãî
àíàëèçà ÂÑÐ ÷åðåç 5 ìèíóò è ÷åðåç 24 ÷àñà ïîñëå îòêëþ-
÷åíèÿ ÊÑ. Òàêèì îáðàçîì, äëÿ îöåíêè âëèÿíèÿ ýëåêòðî-
êàðäèîòåðàïèè íà òîíóñ îòäåëîâ ÂÍÑ â ïîâñåäíåâíîé
êëèíè÷åñêîé ïðàêòèêå äîñòàòî÷íî ïðîâåäåíèå èññëåäî-
âàíèÿ ñ 5-ìèíóòíûìè àäàïòàöèîííûìè èíòåðâàëàìè
ìåæäó ñòóïåíÿìè ïðîãðàììèðîâàíèÿ ÊÑ.

ÂÛÂÎÄÛ

1. Íà ôîíå ýôôåêòèâíîé ýëåêòðîêàðäèîòåðàïèè ó áîëü-
øèíñòâà áîëüíûõ ÃÊÌÏ íàáëþäàåòñÿ íîðìàëèçàöèÿ ñèì-
ïàòîâàãàëüíîãî áàëàíñà, ÷òî ïðîÿâëÿåò ñåáÿ â ñíèæåíèè
ñèìïàòè÷åñêîé è â ïîâûøåíèè ïàðàñèìïàòè÷åñêîé àê-
òèâíîñòè.
2. Ëå÷åáíûé ýôôåêò ïîñòîÿííîé äâóõêàìåðíîé ÝÊÑ ñ
óêîðî÷åííîé ÀÂ çàäåðæêîé ó áîëüíûõ ÃÊÌÏ ñâÿçàí íå
òîëüêî ñ óëó÷øåíèåì âíóòðèñåðäå÷íîé ãåìîäèíàìèêè,
íî è ñ íîðìàëèçàöèåé ðåãóëÿòîðíîãî âëèÿíèÿ ÂÍÑ íà
ñåðäöå.
3. Èçó÷åíèå äèíàìèêè ïîêàçàòåëåé ÂÑÐ ìîæåò èñïîëü-
çîâàòüñÿ ó áîëüíûõ ÃÊÌÏ äëÿ îöåíêè ýôôåêòà ïîñòîÿí-
íîé äâóõêàìåðíîé ÝÊÑ, ïîäáîðà îïòèìàëüíûõ ïàðàìåò-
ðîâ ñòèìóëÿöèè (â îñîáåííîñòè, âåëè÷èíû ÀÂ çàäåðæ-
êè), à òàêæå ïðîãíîçà òå÷åíèÿ çàáîëåâàíèÿ.
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ÂËÈßÍÈÅ ÏÎÑÒÎßÍÍÎÉ ÄÂÓÊÀÌÅÐÍÎÉ ÝËÅÊÒÐÎÊÀÐÄÈÎÑÒÈÌÓËßÖÈÈ ÍÀ ÂÀÐÈÀÁÅËÜÍÎÑÒÜ
ÑÅÐÄÅ×ÍÎÃÎ ÐÈÒÌÀ Ó ÁÎËÜÍÛÕ ÃÈÏÅÐÒÐÎÔÈ×ÅÑÊÎÉ ÊÀÐÄÈÎÌÈÎÏÀÒÈÅÉ

Ñ.À.Þçâèíêåâè÷, À.Í.Õîòóíöîâ, Â.Í.Õèðìàíîâ

Ñ öåëüþ èçó÷åíèÿ ìåõàíèçìîâ ëå÷åáíîãî ýôôåêòà ýëåêòðîêàðäèîòåðàïèè  îáñëåäîâàíî 27 áîëüíûõ (18 ìóæ÷èí
è 19 æåíùèí â âîçðàñòå îò 37 äî 72 ëåò) ñ ðåçèñòåíòíîé ê ëåêàðñòâåííîé òåðàïèè îáñòðóêòèâíîé ôîðìîé ãèïåðòðîôè-
÷åñêîé êàðäèîìèîïàòèè (ÃÊÌÏ), êîòîðûì ðàíåå áûëè èìïëàíòèðîâàíû äâóõêàìåðíûå ýëåêòðîêàðäèîñòèìóëÿòîðû
(ÊÑ) è ïðîãðàììèðîâàíû óêîðî÷åííûå çíà÷åíèÿ àòðèîâåíòðèêóëÿðíîé çàäåðæêè. Äî ïîñòàíîâêè äâóõêàìåðíûõ ÊÑ
ó âñåõ ïàöèåíòîâ íàáëþäàëèñü îáìîðîêè è ãîëîâîêðóæåíèÿ, ñðåäíèé ôóíêöèîíàëüíûé êëàññ ñòåíîêàðäèè ñîñòàâëÿë
2,3±0,1, à ñðåäíèé ôóíêöèîíàëüíûé êëàññ ÑÍ - 2,1±0,1.

Îöåíêà âàðèàáåëüíîñòè ñèíóñîâîãî ðèòìà (ÂÑÐ) ïðîâîäèëàñü ñîãëàñíî ñòàíäàðòàì Åâðîïåéñêîãî îáùåñòâà
êàðäèîëîãîâ è Ñåâåðî-Àìåðèêàíñêîãî îáùåñòâà ïî ýëåêòðîêàðäèîñòèìóëÿöèè è ýëåêòðîôèçèîëîãèè. ÝÊÃ äëÿ àíà-
ëèçà ÂÑÐ ðåãèñòðèðîâàëàñü â òå÷åíèå 5 ìèíóò íà ñèíóñîâîì ðèòìå ñïåðâà ïðè Ð-óïðàâëÿåìîé äâóõêàìåðíîé ÝÊÑ
ñ îïòèìàëüíîé äëÿ êàæäîãî ïàöèåíòà âåëè÷èíîé ÀÂ çàäåðæêè, ñîñòàâèâøåé â ñðåäíåì 78±3 ìñåê, çàòåì ïîñëå
îòêëþ÷åíèÿ ÊÑ è ïåðèîäà àäàïòàöèè ïðîäîëæèòåëüíîñòüþ 5 ìèíóò  è, íàêîíåö, ÷åðåç 24 ÷àñà ïîñëå îòêëþ÷åíèÿ
ÝÊÑ. ×åðåç 5 ìèíóò ïîñëå îòêëþ÷åíèÿ ÊÑ íàáëþäàëîñü äîñòîâåðíîå ñíèæåíèå ñðåäíåãî çíà÷åíèÿ ìîùíîñòè ñïåê-
òðà â îáëàñòè âûñîêèõ ÷àñòîò ñ 204±12 äî 165±11 ìñåê2 è ñ 34±2 äî 26±2 í.å., óâåëè÷åíèå ìîùíîñòè ñïåêòðà â îáëàñòè
íèçêèõ ÷àñòîò ñ 550±23 äî 630±21 ìñåê2 è ñ 66±2 äî 74±2 í.å., à òàêæå óâåëè÷åíèå ñîîòíîøåíèÿ LFnorm/HFnorm â ñðåäíåì
ñ 1,9±1 äî 2,8±1 (p<0,001). Ñðåäíèå çíà÷åíèÿ îáùåé ìîùíîñòè ñïåêòðà äîñòîâåðíî íå èçìåíèëèñü, ñîñòàâèâ ñîîòâåò-
ñòâåííî 1998±63 è 1921±62 ìñåê2 (p>0,05). ×åðåç ñóòêè ïîñëå îòêëþ÷åíèÿ ÊÑ íå áûëî îòìå÷åíî äîñòîâåðíîé
äèíàìèêè ñðåäíèõ çíà÷åíèé ïîêàçàòåëåé ñïåêòðàëüíîãî àíàëèçà ÂÑÐ ïî ñðàâíåíèþ ñ äàííûìè, ïîëó÷åííûìè
÷åðåç 5 ìèíóò ïîñëå îòêëþ÷åíèÿ ÊÑ.

Òàêèì îáðàçîì íà ôîíå ýôôåêòèâíîé ýëåêòðîêàðäèîòåðàïèè ó áîëüøèíñòâà áîëüíûõ ÃÊÌÏ íàáëþäàåòñÿ íîð-
ìàëèçàöèÿ ñèìïàòîâàãàëüíîãî áàëàíñà, èçó÷åíèå äèíàìèêè ïîêàçàòåëåé ÂÑÐ ìîæåò èñïîëüçîâàòüñÿ ó áîëüíûõ ÃÊÌÏ
äëÿ îöåíêè ýôôåêòà ïîñòîÿííîé äâóõêàìåðíîé ÝÊÑ, ïîäáîðà îïòèìàëüíûõ ïàðàìåòðîâ ñòèìóëÿöèè (â îñîáåííîñòè,
âåëè÷èíû ÀÂ çàäåðæêè), à òàêæå ïðîãíîçà òå÷åíèÿ çàáîëåâàíèÿ.

EFFECT OF PERMANENT DUAL-CHAMBER CARDIAC PACING ON HEART RATE VARIABILITY IN THE
PATIENTS WITH HYPERTROPHIC CARDIOMYOPATHY

S.A.Yuzvinkevich, A.N.Khotuntsov, V.N.Khirmanov

To study the mechanisms of therapeutic effect of electrocardiotherapy, 27 patients (18 male and 19 female; the age from
37 to 72 years) were examined with obstructive hypertrophic cardiomyopathy resistant to medical treatment, to whom earlier
dual-chamber pacemakers were implanted and a shortened atrioventricular delay was programmed. Before the pacemaker
implantation, all patients had syncope and light-headedness, the mean functional class of the angina was 2.3±0.1, and the
mean functional class of heart failure – 2.1±0.1.

The heart rate variability was assessed according to the standards of European Society of Cardiology and North-
American Society of Cardiac Pacing and Electrophysiology. The electrocardiogram for analysis of the heart rate variability
was recorded for 5 minutes at the sinus rhythm, at first in P-controlled pacing with an optimal (for each patient) atrioventricular
delay (78±3 msec, on the average), then after switching-off of the pacemaker and a 5-minute adaptation period, and, finally,
24 hours later switching-off of the pacemaker. In five minutes after switching-off of the pacemaker, occurred were a significant
decrease of the mean high frequency spectrum power from 204±12 msec2 to 165±11 msec2 and from 34±2 r.u. to 26±2 r.u.; an
increase of the mean low frequency spectrum power from 550±23 msec2 to 630±21 msec2 and from 66±2 r.u. to 74±2 r.u., as
well as an increase of the ratio LFnorm/HFnorm on the average from 1.9±1 to 2.8±0.1 (p<0.001). The mean values of the total
spectrum power were not changed being 1998±63 msec2 to 1921±62 msec2, respectively. In 24 hours after switching-off of
the pacemaker, no significant changes of the mean spectral indices of the heart rate variability were found as compared with
the data obtained 5 minutes later switching-off of the pacemaker.

Thus, at the background of effective pacing, the normalization of sympatho-vagal equilibrium occurs in most patients;
the dynamics of the heart rate variability indices could be used in the patients with hypertrophic cardiomyopathy for
assessment of the effect of permanent dual-chamber pacing, searching for an optimal pacing parameters (especially, the
atrioventricular delay), as well as for the prognosis.
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