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ÂÀÐÈÀÁÅËÜÍÎÑÒÜ ÑÅÐÄÅ×ÍÎÃÎ ÐÈÒÌÀ Ó ÄÅÒÅÉ È ÏÎÄÐÎÑÒÊÎÂ Ñ
ÂÀÇÎÂÀÃÀËÜÍÛÌÈ ÑÈÍÊÎÏÅ

Ãîñóäàðñòâåííîå ó÷ðåæäåíèå Íàó÷íûé Öåíòð ìåäèöèíñêîé ýêîëîãèè Âîñòî÷íî-Ñèáèðñêîãî ÍÖ ÑÎ ÐÀÌÍ,
ã. Èðêóòñê, Ðîññèÿ.

Ó äåòåé ñ âàçîâàãàëüíûìè ñèíêîïàëüíûìè ñîñòîÿíèÿìè èññëåäîâàíà çàâèñèìîñòü ïîêàçàòåëåé
âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà, îïðåäåëÿåìûõ ïðè õîëòåðîâñêîì ìîíèòîðèðîâàíèè ÝÊÃ, îò äëèòåëüíîñòè
ñèíêîïàëüíîãî àíàìíåçà è ÷àñòîòû ïðèñòóïîâ.

Êëþ÷åâûå ñëîâà: âàçîâàãàëüíûå ñèíêîïàëüíûå ñîñòîÿíèÿ, õîëòåðîâñêîå ìîíèòîðèðîâàíèå, âàðèàáåëüíîñòü
ñåðäå÷íîãî ðèòìà, âðåìåííîé àíàëèç, ÷àñòîòíûé àíàëèç

In the pediatric patients with vasovagal syncope, the dependence of the heart rate variability indices estimated in
the ECG Holter monitoring on the length of the disease history and the frequency of syncope was studied.

Key words: vasovagal syncope, Holter monitoring, heart rate variability, time-domain analisis, frequency-domain
analisis

ïðè ïîìîùè àïïàðàòíî-êîìïüþòåðíîãî êîìïëåêñà «Êàð-
äèîòåõíèêà-4000», ÈÍÊÀÐÒ, Ñàíêò-Ïåòåðáóðã. Îöåíêà ñó-
òî÷íîé ÝÊÃ ïðîâîäèëàñü ñ èñïîëüçîâàíèåì ðåêîìåíäà-
öèé Ìîñêîâñêîãî ÍÈÈ ïåäèàòðèè è äåòñêîé õèðóðãèè.

Èçó÷àëèñü ñðåäíåñóòî÷íûå, ñðåäíåäíåâíûå è ñðåä-
íåíî÷íûå õàðàêòåðèñòèêè ÂÑÐ, òàêèå êàê Mean - ñðåäíåå
çíà÷åíèå âñåõ NN-èíòåðâàëîâ â âûáîðêå; SDNN - ñòàí-
äàðòíîå îòêëîíåíèå NN-èíòåðâàëîâ; SDNNi - ñðåäíåå çíà-
÷åíèå ñòàíäàðòíûõ îòêëîíåíèé NN-èíòåðâàëîâ çà 5-ìè-
íóòíûå îòðåçêè âðåìåíè; RMSSD - êâàäðàòíûé êîðåíü
ñðåäíèõ êâàäðàòîâ ðàçíèöû ìåæäó ñìåæíûìè NN-èíòåð-
âàëàìè; pNN50 - ïðîïîðöèÿ èíòåðâàëîâ ìåæäó ñìåæíû-
ìè NN, ïðåâîñõîäÿùèìè 50 ìñ ê îáùåìó êîëè÷åñòâó NN-
èíòåðâàëîâ â çàïèñè; ÖÈ - öèðêàäíûé èíäåêñêîòîðûé
ðàññ÷èòûâàëè êàê îòíîøåíèå ñðåäíåé ×ÑÑ â ïåðèîä áîä-
ðñòâîâàíèÿ ê ñðåäíåé ×ÑÑ â ïåðèîä íî÷íîãî ñíà. Ñ öå-
ëüþ èññëåäîâàíèÿ ñâÿçåé ìåæäó îòäåëüíûìè êîíòóðàìè
ðåãóëÿöèè ðèòìè÷åñêîé äåÿòåëüíîñòè ñåðäöà âû÷èñëÿëè
êîýôôèöèåíò ñèíõðîíèçàöèè ôóíêöèé (ÊÑÔ), ïðåäñòàâ-
ëÿþùèé ñîáîé ñðåäíåå çíà÷åíèå ñóììû ìîäóëåé êîýô-
ôèöèåíòîâ ïàðíîé êîððåëÿöèè ïî÷àñîâûõ ñðåäíèõ çíà-
÷åíèé ïîêàçàòåëåé (pNN50-Mean) [1]. Ïðè ñòàòèñòè÷åñ-
êîé îáðàáîòêå äàííûõ èñïîëüçîâàëñÿ t-òåñò, êðèòåðèè
Íüþìåíà-Êåéëñà, Äàííåòà è χ2. Âñå ðàçëè÷èÿ ñ÷èòàëèñü
äîñòîâåðíûìè ïðè p<0,05.

ÏÎËÓ×ÅÍÍÛÅ ÐÅÇÓËÜÒÀÒÛ

Ïðè ñðàâíåíèè âðåìåííûõ õàðàêòåðèñòèê ÂÑÐ ó
äåòåé ñ ÂÂÑ è â ãðóïïå êîíòðîëÿ âûÿâëåíî ñóùåñòâåííîå
ñíèæåíèå âñåõ ïîêàçàòåëåé çà èñêëþ÷åíèåì SDNN ó äå-
òåé ñ îáìîðîêàìè (òàáë. 1).

Ïàðàìåòðû ÂÑÐ ó äåòåé ñ ðåäêèìè îáìîðîêàìè
áûëè ñðàâíèìû ñ òàêîâûìè ó çäîðîâûõ, çà èñêëþ÷åíèåì
ïîêàçàòåëÿ RMSSD (q=2,305, p<0,05) (òàáë. 2). Ó äåòåé ñ
÷àñòûìè ÂÂÑ âñå õàðàêòåðèñòèêè ÂÑÐ, êðîìå SDNN áûëè
äîñòîâåðíî íèæå àíàëîãè÷íûõ â ãðóïïå êîíòðîëÿ. Ñðåä-
íåñóòî÷íûå çíà÷åíèÿ ïîêàçàòåëåé ÂÑÐ ó äåòåé ñ ðåäêè-
ìè è ÷àñòûìè îáìîðîêàìè ñòàòèñòè÷åñêè íå ðàçëè÷à-
ëèñü, ÷òî äëÿ pNN50 è RMSSD íèâåëèðîâàëî íàëè÷èå
çíà÷èìûõ ðàçëè÷èé â èõ öèðêàäíîé äèíàìèêå. Êàê âèäíî
èç òàáëèöû, îáà ïîêàçàòåëÿ â äíåâíîå âðåìÿ áûëè ñóùå-

Âàçîâàãàëüíûå ñèíêîïå (ÂÂÑ) ÿâëÿþòñÿ îäíîé èç
íàèáîëåå ðàñïðîñòðàíåííûõ, íî â òî æå âðåìÿ íàèáîëåå
çàïóòàííûõ è íåäîñòàòî÷íî èçó÷åííûõ ïðîáëåì â ïåäè-
àòðè÷åñêîé ïðàêòèêå. Ýòî îáúÿñíÿåòñÿ îãðîìíûì êîëè-
÷åñòâîì ïðè÷èí, êîòîðûå ìîãóò ïðîâîöèðîâàòü ïðèñòó-
ïû ïîòåðè ñîçíàíèÿ, îòñóòñòâèåì âûñîêîèíôîðìàòèâ-
íûõ äèàãíîñòè÷åñêèõ ìåòîäîâ, òðóäíîñòÿìè â âûÿâëåíèè
ýòèîëîãè÷åñêèõ ôàêòîðîâ è, ñëåäîâàòåëüíî, íåâîçìîæ-
íîñòüþ àäåêâàòíîãî ëå÷åíèÿ òàêèõ ïàöèåíòîâ [2, 3, 5]. Òàê,
íåñìîòðÿ íà äîñòàòî÷íî äîëãóþ èñòîðèþ èçó÷åíèÿ, íå
âûðàáîòàí åäèíûé âçãëÿä íà ïàòîãåíåòè÷åñêèå ìåõàíèç-
ìû, ëåæàùèå â îñíîâå ðàçâèòèÿ ÂÂÑ. Áîëüøèíñòâî èñ-
ñëåäîâàòåëåé ñõîäÿòñÿ âî ìíåíèè, ÷òî âåäóùèì çâåíîì
ïàòîãåíåçà ýòîãî âèäà îáìîðîêîâ ÿâëÿåòñÿ íàðóøåíèå
âåãåòàòèâíîé ðåãóëÿöèè ñåðäå÷íîãî ðèòìà (ÑÐ) è ñîñó-
äèñòîãî òîíóñà [2, 3], îäíàêî, åäèíîé òî÷êè çðåíèÿ íà
óðîâåíü è õàðàêòåð ýòîé äèçðåãóëÿöèè äî íàñòîÿùåãî
âðåìåíè íå âûðàáîòàíî. Â ïîñëåäíèå ãîäû, êàê â íàøåé
ñòðàíå, òàê è çà ðóáåæîì ïîëó÷àåò âñå áîëåå øèðîêîå
ðàñïðîñòðàíåíèå àíàëèç âàðèàáåëüíîñòè ñåðäå÷íîãî
ðèòìà (ÂÑÐ), ïàðàìåòðû êîòîðîãî ìîæíî ðàññìàòðèâàòü
êàê èíòåãðàëüíûå ïîêàçàòåëè ïðîöåññîâ ðåãóëÿöèè. Áîëü-
øèíñòâî ñîâðåìåííûõ ñèñòåì Õîëòåðîâñêîãî ìîíèòîðè-
ðîâàíèÿ (ÕÌ) àâòîìàòè÷åñêè àíàëèçèðóþò ÂÑÐ â ïðî-
öåññå èññëåäîâàíèÿ, ÷òî ïîçâîëÿåò îöåíèòü ñèìïàòîâà-
ãàëüíûé áàëàíñ è ìîæåò íå òîëüêî ïðîÿñíèòü ãåíåç ñèí-
êîïå, íî è ïîìî÷ü â ïîäáîðå àäåêâàòíîé òåðàïèè. Òàêæå
î÷åâèäíî, ÷òî àíàëèç ÂÑÐ âíåñåò âêëàä â âûÿñíåíèå ïà-
òîôèçèîëîãè÷åñêèõ ìåõàíèçìîâ ýòîãî âèäà îáìîðîêîâ.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ

Îáñëåäîâàíî 60 äåòåé ñ ÂÂÑ â âîçðàñòå 13,5±2,37
ëåò. Ãðóïïó êîíòðîëÿ ñîñòàâèëè 15 çäîðîâûõ äåòåé ñîïî-
ñòàâèìûõ ïî ïîëó è âîçðàñòó.

Äåòè áûëè ðàçäåëåíû íà ãðóïïû â çàâèñèìîñòè îò
÷àñòîòû îáìîðîêîâ è äëèòåëüíîñòè ñèíêîïàëüíîãî àíàì-
íåçà. Çíà÷èìûõ ðàçëè÷èé ìåæäó ãðóïïàìè ïî âîçðàñòó è
ïîëó íå âûÿâëåíî. Ïðèçíàêè äèñôóíêöèè âåãåòàòèâíîé
íåðâíîé ñèñòåìû (ÂÍÑ), â îñíîâíîì ñ ïðåîáëàäàíèåì
ïàðàñèìïàòè÷åñêîãî îòäåëà (76,7%) âûÿâëåíû ó 100%
äåòåé. Âñå áîëüíûå ïîäâåðãëèñü ÕÌ ÝÊÃ ñ àíàëèçîì ÂÑÐ
© À.Â.Ïîãîäèíà, Â.Â.Äîëãèõ, À.Â.Çóðáàíîâ
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ñòâåííî íèæå â ãðóïïå äåòåé ñ ÷àñòûìè îáìîðîêàìè
(p<0,05).

Ðåçóëüòàòû àíàëèçà âðåìåííûõ õàðàêòåðèñòèê ÂÑÐ
â çàâèñèìîñòè îò äëèòåëüíîñòè ñèíêîïàëüíîãî àíàìíåçà
ïðåäñòàâëåíû â òàáë. 3.

Äëÿ äåòåé, ñòðàäàþùèõ ÂÂÑ ìåíåå 5 ëåò, ñðåäíåñó-
òî÷íûå ïîêàçàòåëè ÂÑÐ äîñòîâåðíî íå îòëè÷àëèñü îò òà-
êîâûõ â ãðóïïå êîíòðîëÿ, òîãäà êàê ïðè áîëåå ïðîäîëæè-
òåëüíîì ñèíêîïàëüíîì àíàìíåçå âûÿâëåíî èõ çíà÷èìîå
ñíèæåíèå (p<0,01). Ó äåòåé, èìåþùèõ ñèíêîïå â òå÷åíèå
3 - 5 ëåò, çíà÷åíèÿ SDNN áûëè äîñòîâåðíî âûøå, ÷åì ïðè
áîëüøåé è ìåíüøåé ïðîäîëæèòåëüíîñòè çàáîëåâàíèÿ
(p<0,01 è p<0,05, ñîîòâåñòâåííî).

Äëÿ äåòåé ñ ñèíêîïàëüíûì àíàìíåçîì áîëåå 5 ëåò
âûÿâëåíî äîñòîâåðíîå è íå çàâèñÿùåå îò âðåìåíè ñóòîê
ñíèæåíèå pNN50 è rMSSD, à òàêæå ÖÈ ïî ñðàâíåíèþ ñ
äåòüìè ñ äëèòåëüíîñòüþ àíàìíåçà 3-5 ëåò (p<0,05).

Àíàëèç öèðêàäíîé äèíàìèêè ÊÑÔ â öåëîì ïî ãðóï-
ïå âûÿâèë ñíèæåíèå êîýôôèöèåíòà â ñóòî÷íîì öèêëå îò

0,72±0,26 â óòðåííèå ÷àñû äî 0,57±0,29 âî âòîðóþ ïîëî-
âèíó íî÷è. Öèðêàäíàÿ äèíàìèêà ÊÑÔ ó äåòåé ñ ðàçíîé
÷àñòîòîé ñèíêîïàëüíûõ ñîñòîÿíèé îòðàæåíà íà ðèñ. 1 è
ñâèäåòåëüñòâóåò î íàëè÷èè çíà÷èìî áîëåå íèçêèõ åãî çíà-
÷åíèé ó äåòåé ñ ÷àñòûìè îáìîðîêàìè â ïåðèîä àêòèâíî-
ãî áîäðñòâîâàíèÿ ïî ñðàâíåíèþ ñ äåòüìè ñ ðåäêèìè ñèí-
êîïàëüíûìè ñîñòîÿíèÿìè (p<0,001 äëÿ óòðåííèõ è p<0,01
äëÿ âå÷åðíèõ çíà÷åíèé).

Äèíàìèêà ÊÑÔ ó äåòåé ñ ðàçíîé ïðîäîëæèòåëüíîñ-
òüþ çàáîëåâàíèÿ (ðèñ. 2) ïðèìåðíî ïîâòîðÿåò äèíàìèêó
âðåìåííûõ ïîêàçàòåëåé ÂÑÐ è õàðàêòåðèçóåòñÿ ñêà÷êî-
îáðàçíûì ñíèæåíèåì â ãðóïïå äåòåé ñ ñèíêîïàëüíûì
àíàìíåçîì áîëåå 5 ëåò. Íî, â îòëè÷èå îò âðåìåííûõ õà-
ðàêòåðèñòèê, äîñòîâåðíîå ñíèæåíèå ÊÑÔ (p<0,05) îòìå-
÷àåòñÿ òîëüêî â ïåðèîä áîäðñòâîâàíèÿ, îñòàâàÿñü ñðàâ-
íèìûì òàêîâûì äëÿ äåòåé ñ ìåíüøåé ïðîäîëæèòåëüíîñ-
òüþ çàáîëåâàíèÿ â íî÷íîå âðåìÿ.

ÎÁÑÓÆÄÅÍÈÅ ÐÅÇÓËÜÒÀÒÎÂ

Ïðè àíàëèçå ëèòåðàòóðû îáðàùàåò íà ñåáÿ âíèìà-
íèå îòñóòñòâèå åäèíîãî âçãëÿäà íà ñîñòîÿíèå âåãåòàòèâ-
íîãî êîíòðîëÿ ÑÐ ó áîëüíûõ ñ ÂÂÑ â ðåæèìå ñâîáîäíîé
àêòèâíîñòè. Ðàáîòû ðàçíûõ àâòîðîâ ñîäåðæàò ïðîòèâî-
ðå÷èâûå äàííûå î ïàðàìåòðàõ ÂÑÐ ó äåòåé ýòîé ãðóïïû
[7, 8]. Â íàøåì èññëåäîâàíèè ñðåäíåñóòî÷íûå ïîêàçàòå-
ëè ÂÑÐ ó äåòåé ñ âàçîâàãàëüíûìè îáìîðîêàìè áûëè ñó-
ùåñòâåííî íèæå, ÷åì â ãðóïïå êîíòðîëÿ. Â îñíîâíîì,
ýòî êàñàëîñü ïîêàçàòåëåé SDNNi (p<0,03), ðNN50 è RMSSD
(ð<0,05 è p<0,005 ñîîòâåòñòâåííî). Ïîêàçàòåëü SDNN äîñ-
òîâåðíî íå ðàçëè÷àëñÿ ó áîëüíûõ îáåèõ ãðóïï, ÷òî ìî-
æåò îáúÿñíÿòüñÿ âëèÿíèåì íà åãî çíà÷åíèÿ ëîêàëüíûõ

Показатель Дети с ВВС
(n=60)

Контроль
(n=15)

SDNN 173,17±51,23 189,45±29
SDNNi 78,3±25,78* 88,3±8,45
PNN50 24,85±13,39* 30,1±7,82
RMSSD 50,8±23,46*** 64,02±9,65
ЦИ 1,34±0,11 1,32±0,07

Òàáëèöà 1.
Âðåìåííûå ïîêàçàòåëè âàðèàáåëüíîñòè ñåðäå÷íîãî
ðèòìà ó äåòåé ñ âàçîâàãàëüíûìè îáìîðîêàìè è â
ãðóïïå êîíòðîëÿ.

* -  p< 0,05; *** - p < 0,005 – äîñòîâåðíûå ðàçëè÷èÿ
ïîêàçàòåëåé.

Редкие ВВС
(n=50)

Частые ВВС
(n=10)

Контроль
(n=15)

SDNN 175,04±49,8 158,06±59,62 189,45±29
SDNNi 80,18±25,35 63,89±24,31 88,3±8,45***
SDNNiд 74,88±24,55 56,22±26,52 83,4±9,47***
SDNNiн 87,62±30,39 76,44±30,22 93,2±7,43
pNN50 25,82±13,5 18,33±10,86 30,1±7,82*
pNN50д 18,12±11,72 9,67±8,94+ 21,87±7,6**
pNN50н 36,76±18,2 32,33±16,63 38,33±8,04
RMSSD 51,96±23,9 42,33±19,75 64,02±9,65**
RMSSDд 40,62±19,95 28,22±15,83+ 52,08±10,03***
RMSSDн 68,16±33,53 63,78±33,6 76,0±9,27
ЦИ 1,32±0,1 1,34±0,11 1,32±0,07

Òàáëèöà 2.
Çàâèñèìîñòü âðåìåííûõ ïîêàçàòåëåé
âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà îò ÷àñòîòû
âàçîâàãàëüíûõ îáìîðîêîâ.

* - p<0,05; ** - p<0,03; *** - p<0,01 – äîñòîâåðíûå
ðàçëè÷èÿ ïîêàçàòåëåé  â ãðóïïå äåòåé ñ ÷àñòûìè
îáìîðîêàìè è â ãðóïïå êîíòðîëÿ; +- p< 0,05 –
äîñòîâåðíûå ðàçëè÷èÿ ïîêàçàòåëåé â ãðóïïàõ äåòåé ñ
ðåäêèìè è ÷àñòûìè îáìîðîêàìè.
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Ðèñ. 1. Öèêàäíàÿ äèíàìèêà ÊÑÔpNN50-Mean  ó äåòåé ñ
âàçîâàãàëüíûìè ñèíêîïå â çàâèñèìîñòè îò
÷àñòîòû îáìîðîêîâ.
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íåñòàöèîíàðíîñòåé. Ïðè èçó÷åíèè ïàðàìåòðîâ ÂÑÐ â
çàâèñèìîñòè îò îñîáåííîñòåé êëèíè÷åñêîé êàðòèíû âû-
ÿâëåíà íåîäíîðîäíîñòü â êîãîðòå áîëüíûõ ñ ÂÂÑ, ÷òî
ìîæåò îáúÿñíÿòü ïðîòèâîðå÷èâîñòü ðåçóëüòàòîâ, ïóáëè-
êóåìûõ â ðàáîòàõ ðàçíûõ àâòîðîâ. Òàê, ïàðàìåòðû ÂÑÐ ó
äåòåé ñ ðåäêèìè îáìîðîêàìè è ïðîäîëæèòåëüíîñòüþ çà-
áîëåâàíèÿ ìåíåå 5 ëåò îêàçàëèñü ñðàâíèìûìè ñ òàêîâû-
ìè ó çäîðîâûõ. À ó äåòåé ñ ÷àñòûìè ÂÂÑ âûÿâëåíî äîñ-
òîâåðíîå ñíèæåíèå ïîêàçàòåëåé pNN50 è rMSSD â äíåâ-
íîå âðåìÿ ïî ñðàâíåíèþ ñ ãðóïïîé äåòåé ñ ðåäêèìè îá-
ìîðîêàìè. Ó÷èòûâàÿ òî, ÷òî ñðåäíåñóòî÷íûå è íî÷íûå
çíà÷åíèÿ ïîêàçàòåëåé íå èìåþò ìåæãðóïïîâûõ ðàçëè÷èé,
è îáå ãðóïïû èìåþò ñðàâíèìûå çíà÷åíèÿ ÖÈ, ìîæíî
äóìàòü îá óñèëåíèè àêòèâíîñòè ãóìîðàëüíîãî êàíàëà
ðåãóëÿöèè â ïåðèîä àêòèâíîãî áîäðñòâîâàíèÿ ó äåòåé ýòîé
ãðóïïû.

Ó äåòåé, ñòðàäàþùèõ ÂÂÑ áîëåå 5 ëåò ïðîèñõîäèò
äîñòîâåðíîå ñíèæåíèå âñåõ õàðàêòåðèñòèê ÂÑÐ. Îíî íå
çàâèñèò îò âðåìåíè ñóòîê, ïðîèñõîäèò ñêà÷êîîáðàçíî è
ñî÷åòàåòñÿ ñ äîñòîâåðíî áîëåå íèçêèìè çíà÷åíèÿìè ÖÈ
ïî ñðàâíåíèþ ñ äåòüìè, èìåþùèìè ìåíüøóþ ïðîäîë-
æèòåëüíîñòü çàáîëåâàíèÿ. Ïîëó÷åííûå äàííûå ìîãóò
ñâèäåòåëüñòâîâàòü î ðàçâèòèè ó äåòåé ñ äëèòåëüíûì ñèí-
êîïàëüíûì àíàìíåçîì âåãåòàòèâíîé «äåíåðâàöèè» ñåð-
äöà, êîãäà ðèãèäíîñòü ÑÐ ñî÷åòàåòñÿ ñî ñãëàæåííîñòüþ
åãî öèðêàäíîãî ïðîôèëÿ [4].

Àíàëèç ÊÑÔ ó äåòåé ñ ÂÂÑ óêàçûâàåò íà ñîõðàí-
íîñòü öèðêàäíîé äèíàìèêè ïîêàçàòåëÿ. Ïðè èññëåäîâà-
íèè ñèíõðîíèçàöèè îòäåëüíûõ çâåíüåâ ðåãóëÿöèè ÑÐ â
çàâèñèìîñòè îò ÷àñòîòû îáìîðîêîâ è äëèòåëüíîñòè ñèí-
êîïàëüíîãî àíàìíåçà âûÿâëåíà èíâåðñèÿ öèðêàäíîé
äèíàìèêè ÊÑÔ ó äåòåé ñ ÷àñòûìè îáìîðîêàìè è äëè-
òåëüíîñòüþ çàáîëåâàíèÿ áîëåå 5 ëåò, õàðàêòåðèçóþùàÿñÿ

Длительность синкопального анамнеза
Контроль (n=15)

< 1 года (n=8) 1-3 года (n=25) 3-5 лет (n=19) > 5 лет (n=8)
SDNN 169,49±35,37 165,41±13,99 193,59±50,55 138,51±46,99 189,45±29**
SDNNi 80±16,62 76,2±29,86 87,17±20,10 59,12±22,22 88,3±8,45**
SDNNiд 69,37±16,77 71±29,28 81,61±21,32 57,12±23,43 83,4±9,47*
SDNNiн 92,75±23,04 84,56±34,34 95,11±25,98 62,5±25,68 93,2±7,43*
PNN50 26,62±9,02 24,36±15 28,83±11,2 13,87±11,9 30,1±7,82**
pNN50д 15,87±9,43 16,6±12,79 21,28±10,89 8,87±9,11 21,87±7,6*
pNN50н 39,37±15,51 37±20,11 39,83±13,75 20,12±16,51 38,33±8,04*
RMSSD 52,5±15,03 51,12±27,58 56,5±19,57 32,36±18,05 64,02±9,65**
RMSSDд 36,75±12,23 39,48±22,95 45±16,89 24,75±15,92 52,08±10,03***
RMSSDн 71,62±27,01 69,6±38,79 72,89±28,17 42,87±25,58 76,0±9,27*
ЦИ 1,36±0,08 1,34±0,08 1,37±0,09 1,26±0,1С 1,32±0,06

Òàáëèöà 3.
Çàâèñèìîñòü âðåìåííûõ ïîêàçàòåëåé âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà îò äëèòåëüíîñòè ñèíêîïàëüíîãî
àíàìíåçà.

**-p<0,01 – ðàçëè÷èÿ ïîêàçàòåëåé â ãðóïïå äåòåé ñèíêîïàëüíûì àíàìíåçîì áîëåå 5 ëåò è â êîíòðîëüíîé ãðóïïå.

äîñòîâåðíî áîëåå íèçêèìè çíà÷åíèÿìè ÊÑÔ â ïåðèîä
àêòèâíîãî áîäðñòâîâàíèÿ ïî ñðàâíåíèþ ñ äåòüìè ñ ðåä-
êèìè ñèíêîïàëüíûìè ñîñòîÿíèÿìè (p<0,001 äëÿ óòðåí-
íèõ è p<0,01 äëÿ âå÷åðíèõ çíà÷åíèé) è ìåíüøåé ïðîäîë-
æèòåëüíîñòüþ çàáîëåâàíèÿ (p<0,05). Îñîáåííî âûðàæå-
íû ýòè ðàçëè÷èÿ â óòðåííèå ÷àñû, êîãäà, ïîñëå ïðîäîë-
æèòåëüíîãî íî÷íîãî îòäûõà, ÊÑÔ äîëæåí èìåòü íàèáîëü-
øèå çíà÷åíèÿ â ñóòî÷íîì öèêëå, çàêîíîìåðíî ñíèæàÿñü
ê íî÷è [4]. Î÷åâèäíî, ÷òî ñáàëàíñèðîâàííîñòü ôóíêöèî-
íèðîâàíèÿ äàííîé ðåãóëÿòîðíîé ñèñòåìû ó äåòåé ýòèõ
äâóõ ãðóïï íå âûäåðæèâàåò ôóíêöèîíàëüíîãî òåñòà,
ïðåäúÿâëÿåìîãî îðãàíèçìó ïðîöåññîì àêòèâíîãî âçàè-
ìîäåéñòâèÿ ñ îêðóæàþùèì ìèðîì.

ÂÛÂÎÄÛ

1. Ïîïóëÿöèÿ äåòåé ñ ÂÂÑ ãåòåðîãåííà. Ïîêàçàòåëè ÂÑÐ
è ñèíõðîííîñòü ðåàãèðîâàíèÿ îòäåëüíûõ çâåíüåâ ðåãóëÿ-
öèè ó äåòåé ñ ðåäêèìè îáìîðîêàìè è ñèíêîïàëüíûì
àíàìíåçîì ìåíåå 5 ëåò íå îòëè÷àþòñÿ îò òàêîâûõ ó çäî-
ðîâûõ.
2. Äåòè ñ ÷àñòûìè ÂÂÑ è ñ äëèòåëüíîñòüþ ñèíêîïàëüíî-
ãî àíàìíåçà áîëåå 5 ëåò èìåþò ñâîåîáðàçíûé ïàòòåðí
ñóòî÷íîé ÂÑÐ, ñâèäåòåëüñòâóþùèé îá óñèëåíèè àêòèâ-
íîñòè ãóìîðàëüíîãî êàíàëà ðåãóëÿöèè ÑÐ â ïåðèîä àê-
òèâíîãî áîäðñòâîâàíèÿ â ïåðâîì è î ðàçâèâàþùåéñÿ âå-
ãåòàòèâíîé «äåíåðâàöèè» ñåðäöà âî âòîðîì ñëó÷àå.
3. Ó äåòåé ñ ÷àñòûìè ÂÂÑ è ñ äëèòåëüíîñòüþ ñèíêîïàëü-
íîãî àíàìíåçà áîëåå 5 ëåò îòìå÷àåòñÿ èíâåðñèÿ öèðêàä-
íîé äèíàìèêè ÊÑÔ, ñâèäåòåëüñòâóþùàÿ î íàðóøåíèè
ñáàëàíñèðîâàííîñòè îòäåëüíûõ çâåíüåâ ðåãóëÿöèè ÑÐ è
ðàñöåíèâàåìàÿ êàê íåàäåêâàòíûé îòâåò íà ôóíêöèîíàëü-
íûé òåñò, ïðåäúÿâëÿåìûé ÷åëîâåêó â ïðîöåññå àêòèâíîé
æèçíåäåÿòåëüíîñòè.
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ÂÀÐÈÀÁÅËÜÍÎÑÒÜ ÑÅÐÄÅ×ÍÎÃÎ ÐÈÒÌÀ Ó ÄÅÒÅÉ È ÏÎÄÐÎÑÒÊÎÂ Ñ ÂÀÇÎÂÀÃÀËÜÍÛÌÈ ÑÈÍÊÎÏÅ
À.Â.Ïîãîäèíà, Â.Â.Äîëãèõ, À.Â.Çóðáàíîâ

Ñ öåëüþ èçó÷åíèÿ ïàòîôèçèîëîãè÷åñêèõ ìåõàíèçìîâ âàçîâàãàëüíûå ñèíêîïå (ÂÂÑ) îáñëåäîâàíî 60 äåòåé ñ ÂÂÑ â
âîçðàñòå 13,5±2,37 ëåò è êîíòðîëüíîé ãðóïïû (15 çäîðîâûõ äåòåé), ñîïîñòàâèìûõ ïî ïîëó è âîçðàñòó. Âñåì äåòÿì ïðîâå-
äåíî õîëòåðîâñêîå ìîíèòîðèðîâàíèå (ÕÌ) ÝÊÃ ñ àíàëèçîì âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà (ÂÑÐ) ïðè ïîìîùè
àïïàðàòíî-êîìïüþòåðíîãî êîìïëåêñà «Êàðäèîòåõíèêà-4000», ÈÍÊÀÐÒ, Ñàíêò-Ïåòåðáóðã. Îöåíêà ÕÌ ÝÊÃ ïðîâîäè-
ëàñü ñ èñïîëüçîâàíèåì ðåêîìåíäàöèé Ìîñêîâñêîãî ÍÈÈ ïåäèàòðèè è äåòñêîé õèðóðãèè. Èçó÷àëèñü ñðåäíåñóòî÷íûå,
ñðåäíåäíåâíûå è ñðåäíåíî÷íûå îáùåïðèíÿòûå õàðàêòåðèñòèêè ÂÑÐ, òàêèå êàê Mean, SDNN, SDNNi, RMSSD, pNN50,
öèðêàäíûé èíäåêñ (ÖÈ) è êîýôôèöèåíò ñèíõðîíèçàöèè ôóíêöèé (ÊÑÔ), ïðåäñòàâëÿþùèé ñîáîé ñðåäíåå çíà÷åíèå
ñóììû ìîäóëåé êîýôôèöèåíòîâ ïàðíîé êîððåëÿöèè ïî÷àñîâûõ ñðåäíèõ çíà÷åíèé ïîêàçàòåëåé (pNN50-Mean).

Ïðè ñðàâíåíèè âðåìåííûõ õàðàêòåðèñòèê ÂÑÐ ó äåòåé ñ ÂÂÑ è â ãðóïïå êîíòðîëÿ âûÿâëåíî ñóùåñòâåííîå
ñíèæåíèå âñåõ ïîêàçàòåëåé çà èñêëþ÷åíèåì SDNN ó äåòåé ñ îáìîðîêàìè. Ïàðàìåòðû ÂÑÐ ó äåòåé ñ ðåäêèìè îáìî-
ðîêàìè áûëè ñðàâíèìû ñ òàêîâûìè ó çäîðîâûõ, çà èñêëþ÷åíèåì ïîêàçàòåëÿ RMSSD, ó äåòåé ñ ÷àñòûìè ÂÂÑ âñå
õàðàêòåðèñòèêè ÂÑÐ, êðîìå SDNN áûëè äîñòîâåðíî íèæå àíàëîãè÷íûõ â ãðóïïå êîíòðîëÿ. Ñðåäíåñóòî÷íûå çíà÷åíèÿ
ïîêàçàòåëåé ÂÑÐ ó äåòåé ñ ðåäêèìè è ÷àñòûìè îáìîðîêàìè ñòàòèñòè÷åñêè íå ðàçëè÷àëèñü. Äëÿ äåòåé, ñòðàäàþùèõ
ÂÂÑ ìåíåå 5 ëåò, ñðåäíåñóòî÷íûå ïîêàçàòåëè ÂÑÐ äîñòîâåðíî íå îòëè÷àëèñü îò òàêîâûõ â ãðóïïå êîíòðîëÿ, òîãäà êàê
ïðè áîëåå ïðîäîëæèòåëüíîì ñèíêîïàëüíîì àíàìíåçå âûÿâëåíî èõ çíà÷èìîå ñíèæåíèå (p<0,01). Äëÿ äåòåé ñ ñèíêî-
ïàëüíûì àíàìíåçîì áîëåå 5 ëåò âûÿâëåíî äîñòîâåðíîå è íå çàâèñÿùåå îò âðåìåíè ñóòîê ñíèæåíèå pNN50 è rMSSD,
à òàêæå ÖÈ ïî ñðàâíåíèþ ñ äåòüìè ñ äëèòåëüíîñòüþ àíàìíåçà 3-5 ëåò (p<0,05).Àíàëèç öèðêàäíîé äèíàìèêè ÊÑÔ â
öåëîì ïî ãðóïïå âûÿâèë ñíèæåíèå êîýôôèöèåíòà â ñóòî÷íîì öèêëå îò 0,72±0,26 â óòðåííèå ÷àñû äî 0,57±0,29 âî
âòîðóþ ïîëîâèíó íî÷è. Öèðêàäíàÿ äèíàìèêà ÊÑÔ ñâèäåòåëüñòâóåò î åãî áîëåå íèçêèõ çíà÷åíèÿõ ó äåòåé ñ ÷àñòûìè
îáìîðîêàìè â ïåðèîä àêòèâíîãî áîäðñòâîâàíèÿ ïî ñðàâíåíèþ ñ äåòüìè ñ ðåäêèìè ñèíêîïàëüíûìè ñîñòîÿíèÿìè.
Äèíàìèêà ÊÑÔ ó äåòåé ñ ðàçíîé ïðîäîëæèòåëüíîñòüþ çàáîëåâàíèÿ õàðàêòåðèçóåòñÿ ñêà÷êîîáðàçíûì ñíèæåíèåì åãî
çíà÷åíèé â ãðóïïå äåòåé ñ ñèíêîïàëüíûì àíàìíåçîì áîëåå 5 ëåò.

HEART RATE VARIABILITY IN CHILDREN AND ADOLESCENTS WITH VASOVAGAL SYNCOPE
A.V.Pogodina, V.V.Dolgikh, A.V.Zurbanov

To study the pathophysiological mechanisms of vasovagal syncope, 60 pediatric patients with vasovagal syncope
(mean age 13.5±2.37 years) and 15 children of the control group (comparable by the gender and age) were examined. In all
patients, the ECG Holter monitoring with assessment of the heart rate variability was performed using the software package
«Kardiotekhnika-4000» (Incart Inc., St. Petersburg, Russia). The assessment of the data was made with the aid of the
guidelines of Moscow Research Institute of Pediatrics and Pediatric Surgery. The following commonly used average daily,
daylight-hour, and nocturnal heart rate variability indices were evaluated: Mean, SDNN, SDNNi, rMSSD, pNN50, circadian
index, and the coefficient of synchronization of functions being the mean of sum of the paired correlation coefficient
modules of the by-the-hours mean pNN50 values (pNN50mean).

All time-domain indices of the heart rate variability in children with vasovagal syncope were significantly lower than
in healthy ones (apart from SDNN index). The heart rate variability indices in the patients with rare syncope did not differ
from those in healthy children (apart from rMSSD index) whereas, in children with frequent syncope, all heart rate variability
indices, except for SDNN, were lower than in the control group. The average daily indices of the heart rate variability in the
patients with rare and frequent syncope did not statistically significantly differ. As to the patients with the history of
vasovagal syncope less than 5 years, the average daily heart rate variability indices in them did not significantly differ
compared with the control group, whereas, in a more prolonged history of syncope, a significant decrease of the indices was
revealed (p<0.01). In the patients with the history of syncope more than 5 years, a significant (and independent of the period
of day) decrease of pNN50, rMSSD, and circadian index was found compared with the patients with a 3-5-year history. The
circadian dynamics analysis showed a decrease of circadian coefficient (from 0.72±0.26 in the morning hours to 0.57±0.29 in
the second part of night). The circadian dynamics of the coefficient of synchronization of function gives evidence that its
level is lower in the patients with frequent syncope in the period of active wakefulness as compared to those with rare
syncope. The dynamics of the coefficient of synchronization of functions depending on the duration of the disease is
characterized by its abrupt fall in the pediatric patients with the history of syncope more than 5 years.
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