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Ñ öåëüþ èçó÷åíèÿ îñîáåííîñòåé êëèíè÷åñêîé ýëåêòðîôèçèîëîãèè ëåãî÷íûõ âåí ó ïàöèåíòîâ ñ
ïàðîêñèçìàëüíîé ôîðìîé ôèáðèëëÿöèè ïðåäñåðäèé ïðîâåäåíà ïðîãðàììèðîâàííàÿ ýëåêòðîêàðäèîñòèìóëÿöèÿ
ëåãî÷íûõ âåí è ëåâîãî ïðåäñåðäèÿ, îöåíåíû ýôôåêòèâíûå è ôóíêöèîíàëüíûå ðåôðàêòåðíûå ïåðèîäû.
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To study the peculiarities of clinical electrophysiology of pulmonary veins in patients with paroxysmal atrial
fibrillation, the programmed pacing of pulmonary veins and the left atrium were performed, the effective and functional
refractory periods were assessed.
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íèè îò 1 äî 8 ëåò. Êîëè÷åñòâî ïðèíèìàåìûõ ÀÀÏ ñîñòàâ-
ëÿëî îò 1 äî 5, â ñðåäíåì 2,8±1,2. Äâà ïàöèåíòà (6,6%)
ÀÀÏ íå ïîëó÷àëè (â ñâÿçè ðàçâèòèåì ïîáî÷íûõ ýôôåê-
òîâ è êðàòêîãî àíàìíåçà ÔÏ). Ïàðîêñèçìû êóïèðîâàëèñü
ó 19 (63,3%) ïàöèåíòîâ âíóòðèâåííûì ââåäåíèåì ÀÀÏ,
èç íèõ ó 13 (43,3% (68,4% îò âñåõ ÀÀÏ)) - íîâîêàèíàìè-
äîì, ó 11 (36,6%) ïàöèåíòîâ ñèíóñîâûé ðèòì âîññòàíàâ-
ëèâàëñÿ ñïîíòàííî.

Ñîïóòñòâóþùàÿ êàðäèàëüíàÿ ïàòîëîãèÿ áûëà ïðåä-
ñòàâëåíà àðòåðèàëüíîé ãèïåðòåíçèåé ó 10 (33,3%) ïàöè-
åíòîâ, ïîñòèíôàðêòíûì êàðäèîñêëåðîçîì (ÏÈÊÑ) ó 2
(6,6%), ó 6 (20%) - ïîñòìèîêàðäèòè÷åñêèì êàðäèîñêëåðî-
çîì (ÏÌÊ). Ñîïóòñòâóþùèå íàðóøåíèÿ ðèòìà ïðåäñòàâ-
ëåíû â òàáë. 2.

Âñåì áîëüíûì â äîîïåðàöèîííîì ïåðèîäå áûëî
ïðîâåäåíî ñòàíäàðòíîå, êîìïëåêñíîå êëèíèêî-äèàãíîñòè-
÷åñêîå, ëàáîðàòîðíîå è ôóíêöèîíàëüíîå èññëåäîâàíèå ñ
èñïîëüçîâàíèåì ýëåêòðîêàðäèîãðàôèè (ÝÊÃ), ýõîêàðäèî-
ãðàôèè (ÝõîÊÃ), õîëòåðîâñêîãî ìîíèòîðèðîâàíèÿ (ÕÌ)
ÝÊÃ, ðåíòãåíîãðàôèè ãðóäíîé êëåòêè, ÷ðåñïèùåâîäíîé
(×Ï) ÝõîÊÃ, ñïèðàëüíîé êîìïüþòåðíîé òîìîãðàôèè ñ êîí-
òðàñòèðîâàíèåì ëåâîãî ïðåäñåðäèÿ è ëåãî÷íûõ âåí (ñì.
òàáë. 3, 4), ýëåêòðîôèçèîëîãè÷åñêîãî èññëåäîâàíèÿ (ÝÔÈ).
Ïðè ðåãèñòðàöèè ÝÊÃ âî âðåìÿ ïðèñòóïà ó âñåõ ïàöèåí-
òîâ îòìå÷àëàñü ÔÏ ñî ñðåäíåé ×ÑÑ 106±25,6 óä/ìèí. Ñî-
÷åòàíèå ÔÏ è òðåïåòàíèå ïðåäñåðäèé (ÒÏ) I òèïà áûëî
çàðåãèñòðèðîâàíî ó 6 (20%) áîëüíûõ.

Äî íåäàâíåãî âðåìåíè èññëåäîâàòåëè ñ÷èòàëè, ÷òî
ôèáðèëëÿöèÿ ïðåäñåðäèé (ÔÏ) ïîääåðæèâàåòñÿ òîëüêî
ìíîæåñòâåííûìè êðóãàì ïîâòîðíîãî âõîäà â îáîèõ ïðåä-
ñåðäèÿõ [1]. Íåñêîëüêî ëåò íàçàä áûëà ïðåäëîæåíà òåîðèÿ
ñïîíòàííîé èíèöèàöèè ÔÏ ïóòåì âîçíèêíîâåíèÿ ýêòî-
ïè÷åñêîé àêòèâíîñòè â ëåãî÷íûõ âåíàõ (ËÂ) [2-4], íî ìå-
õàíèçì âîçíèêíîâåíèÿ è ïîääåðæàíèÿ ÔÏ íå äî êîíöà
ÿñåí, êðîìå òîãî, íå äîñòàòî÷íî èçó÷åíû ýëåêòðîôèçèî-
ëîãè÷åñêèå îñîáåííîñòè ËÂ ó ïàöèåíòîâ ñ ÔÏ.

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ

Èññëåäîâàíî 30 ïàöèåíòîâ (22 ìóæ÷èíû (73,3%)), â
âîçðàñòå îò 18 äî 67 ëåò (49,2±12,1), 20 ïàöèåíòîâ èìåëè
ïàðîêñèçìàëüíóþ ôîðìó ÔÏ, 10 ïàöèåíòîâ - íåïðåðûâ-
íî ðåöèäèâèðóþùóþ ôîðìó ÔÏ (ñì. òàáë. 1). Äëèòåëü-
íîñòü àíàìíåçà òàõèàðèòìèè âàðüèðîâàëà îò 1 ãîäà äî 10
ëåò (5,4±2,5 ëåò). Ó 12 ïàöèåíòîâ (40%) ÔÏ âîçíèêàëà åæå-
äíåâíî, ó 9 ïàöèåíòîâ (30%) - íåñêîëüêî ðàç â íåäåëþ, ó 7
ïàöèåíòîâ (23,3%) - íåñêîëüêî ðàç â ìåñÿö, ó 2 ïàöèåíòîâ
(6,6%) - íåñêîëüêî ðàç â ãîä. ×àñòîòà ñåðäå÷íûõ ñîêðàùå-
íèé (×ÑÑ) íà ôîíå ÔÏ ñîñòàâèëà îò 90 äî 180 óäàðîâ â
ìèíóòó (126,4±28,4).

Àíòèàðèòìè÷åñêàÿ òåðàïèÿ ïðåïàðàòàìè IA, IC, III
ãðóïï ïî êëàññèôèêàöèè Vaughan-Williams áûëà íåýô-
ôåêòèâíà ó 28 (93,3%) èç 30 ïàöèåíòîâ, ðåôðàêòåðíîñòü ê
àíòèàðèòìè÷åñêèì ïðåïàðàòàì (ÀÀÏ) âîçíèêëà â òå÷å-

Признак n (%)
Общее количество пациентов 30 (100%)
Мужской пол 22 (73,3 %)
Возраст, лет 18-67 (49,2±12,1)
Анамнез тахикардии,  лет 1-10 (5,4±2,5)
Количество ААП 1-5 (2,7±1,2)
Синкопальные состояния 3 (10%)
Сопутствующая СС патология 18 (60%)
Сопутствующие аритмии 15 (50%)

Òàáëèöà 1.
Êëèíè÷åñêàÿ õàðàêòåðèñòèêà áîëüíûõ.

Нарушения ритма n (%)
Трепетание предсердий I тип 8 (26,6%)
Трепетание предсердий II тип 2 (6,6%)
ПРАВУТ 1 (3,3%)
Синдром слабости синусового узла 2 (6,6%)
Желудочковая экстрасистолия 2 (6,6%)

Òàáëèöà 2.
Ñîïóòñòâóþùèå íàðóøåíèÿ ðèòìà ó áîëüíûõ ñ
ïàðîêñèçìàëüíîé ôèáðèëëÿöèåé ïðåäñåðäèé.

ãäå ÏÐÀÂÓÒ - ïàðîêñèçìàëüíàÿ ðåöèïðîêíàÿ àòðèîâåíò-
ðèêóëÿðíàÿ óçëîâàÿ òàõèêàðäèÿ

© À.Ø.Ðåâèøâèëè, Ã.Ã.Èìíàäçå, Å.Â.Ëþáêèíà
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Ýëåêòðîôèçèîëîãè÷åñêîå èññëåäîâàíèå
Âñå ïàöèåíòû â òå÷åíèå 1 ìåñÿöà äî îïåðàöèè ïðè-

íèìàëè íåïðÿìûå àíòèêîàãóëÿíòû, âñå ÀÀÏ îòìåíÿëèñü
çà 5 ïåðèîäîâ ïîëóâûâåäåíèÿ. Ïðîöåäóðà ïðîèçâîäèëîñü
ïîä ðåíòãåíîñêîïè÷åñêèì êîíòðîëåì («Arcoscop 110D»,
Siemens, Ãåðìàíèÿ). Ïîñëå ìåñòíîé àíåñòåçèè (îáëàñòü
ïóíêöèé), ðàñòâîðîì íîâîêàèíà 0,5% èëè ðàñòâîðîì ëè-
äîêàèíà 0,5%, ýëåêòðîäû ïóíêöèîííî, ïî ìåòîäèêå Ñåëü-
äèíãåðà, ïðîâîäÿò ÷åðåç ïðàâóþ èëè ëåâóþ áåäðåííûå è
ëåâóþ ïîäêëþ÷è÷íûå âåíû, â ïîëîñòü ñåðäöà.

×àñòîòíûé ôèëüòð óñòàíàâëèâàëè â äèàïàçîíå 30-
500 Ãö, ïîìèìî âíóòðèñåðäå÷íûõ ýëåêòðîãðàìì ðåãèñò-
ðèðîâàëèñü ñòàíäàðòíûå I, II, III è ãðóäíûå V1,V5-6 îòâå-
äåíèÿ, êîòîðûå çàïèñûâàëèñü íà îáîðóäîâàíèè äëÿ ÝÔÈ
«Prucka engineering» (ÑØÀ). Äëÿ ñòèìóëÿöèè ïðèìåíÿë-
ñÿ ïðîãðàììíûé ñòèìóëÿòîð BIOTRONIK USH 20. Ýíäî-
êàðäèàëüíóþ ñòèìóëÿöèþ ïðîâîäèëè ñ àìïëèòóäîé â 2
ðàçà ïðåâûøàþùåé ïîðîã ñòèìóëÿöèè.

10-òè èëè 20-òè ïîëþñíûé êàòåòåð Cordis Webster,
äèàìåòðîì 6F, ïðîâîäèëñÿ â êîðîíàðíûé ñèíóñ (ÊÑ). Ñ
ïîìîùüþ äëèííîãî ïðîâîäíèêà PREFACE™ Biosense
Webster-8F, ïóíêöèîííîé èãëîé ïðîèçâîäèëàñü òðàíññåï-
òàëüíàÿ ïóíêöèÿ. ×åðåç ïðîâîäíèê â ëåâîå ïðåäñåðäèå
(ËÏ) ïðîâîäèëñÿ HIGH FLOW angiographic catheter - 7F è
ôèêñèðîâàëñÿ â ïîçèöèè íà 2-3 ñì âíóòðè ëåâîé âåðõíåé
ëåãî÷íîé âåíû (ËÂËÂ). Ñ ïîìîùüþ êîíòðàñòíîãî âåùå-

ñòâà Îìíèïàê (Èîãåêñîë) 2-5 ìë ïðîèçâîäèëàñü ñåëåê-
òèâíàÿ àíãèîãðàôèÿ âñåõ ËÂ, ñ ïîñëåäóþùèì èçìåðåíè-
åì èõ äèàìåòðîâ (ðèñ. 1à).

Äàëåå, êàòåòåð äëÿ àíãèîãðàôèè óäàëÿëè è â ËÏ ïðî-
âîäèëè 10-òè è/èëè 20-òè ïîëþñíûé êàòåòåð Lasso,
Biosense Webster - 7F ñ ïîìîùüþ êîòîðîãî ïðîèçâîäè-
ëîñü êàðòèðîâàíèå óñòüåâîé ÷àñòè ËÂ. Äëÿ ñòèìóëÿöèè
ËÂ, ÷åðåç èìåþùååñÿ îòâåðñòèå â ìåæïðåäñåðäíîé ïå-
ðåãîðîäêå ïðîâîäèëè àáëàöèîííûé êàòåòåð RF Marinr
MC, Medtronic - 6F, êîòîðûé ïîçèöèîíèðîâàëñÿ äèñòàëü-
íåå êàòåòåðà Lasso íà 1-2 ñì (ðèñ. 1á).

Âî âðåìÿ èññëåäîâàíèÿ âñå ïàöèåíòû íàõîäèëèñü
íà ñèíóñîâîì ðèòìå. Ïðè ïðîãðàììèðîâàííîé ñòèìó-
ëÿöèè (ÏÑ) ËÏ è ËÂ èçó÷àëèñü ýôôåêòèâíûå è ôóíêöèî-
íàëüíûå ðåôðàêòåðíûå ïåðèîäû (ÝÐÏ è ÔÐÏ) ËÏ è ËÂ
(ðèñ. 2). Ñòèìóëÿöèÿ ËÏ ïðîâîäèëàñü â íåñêîëüêèõ òî÷-
êàõ (îêîëî óñòüåâ ËÂ è â îáëàñòè çàäíåé ñòåíêè ËÏ). Äëÿ
ïðîâåäåíèÿ ñòèìóëÿöèè ËÂ àáëàöèîííûé êàòåòåð ïîçè-
öèîíèðîâàëñÿ äèñòàëüíåå óñòüÿ ËÂ ãäå ñòîÿë êàòåòåð
Lasso, ñòèìóëÿöèÿ ïîâîäèëàñü â äâóõ òî÷êàõ: âåðõíåé (12
÷àñîâ) è íèæíåé (6 ÷àñîâ). ÏÑ ïðîâîäèëàñü íà áàçîâîì
ðèòìå ñ ÷àñòîòîé 100 èìï/ìèí (St1-St1=600 ìñ) ñ íàíåñå-
íèåì ïðîãðàììèðóåìîãî ýêñòðàñòèìóëà (íà÷èíàÿ ñ St1-
St2=400 ìñ) ñ óìåíüøàþùèìñÿ èíòåðâàëîì ñöåïëåíèÿ
íà 10-20 ìñ äî âîçíèêíîâåíèÿ ÝÐÏ (ðèñ. 3).

     à                                               á

Ðèñ. 1. Ïðàâàÿ âåðõíÿÿ ëåãî÷íàÿ âåíà: à - àíãèîãðà-
ôèÿ, á - âî âðåìÿ ñòèìóëÿöèè êàòåòåð LASSO
ñòîèò â óñòüåâîé ÷àñòè, à àáëàöèîííûé - êàòåòåð
äèñòàëüíåå, â ñàìîé âåíå.

                               À1                                               À2

                                 S1                                            S2
Ðèñ. 2. Ïðîãðàììèðîâàííàÿ ñòèìóëÿöèÿ ëåãî÷íîé
âåíû (ËÂ) : S1 è S2 - ñòèìóëû, À1 è À2 - ñïàéêè ËÂ.

Показатель Значение
КСР левого желудочка, см 2,7-4,2 (3,4±0,4)
КДР левого желудочка, см 4,3-6,1 (5,2±0,4)
КСО левого желудочка, мл 26-61 (47,3±12,5)
КДО левого желудочка, мл 82-173 (132,2±24,9)
ФВ левого желудочка, % 55-68 (61,1±4,8%)
Размер левого предсердия, см 3,6-4,9 (4,1±0,3)
Митральная регургитация (II-III) 6 (20%)
ДМПП без признаков сброса 2 (6,6%)

Òàáëèöà 3.
Ðåçóëüòàòû ýõîêàðäèîãðàôè÷åñêîãî èññëåäîâàíèÿ
áîëüíûõ.

ãäå ÊÑÐ, ÊÄÐ, ÊÑÎ è ÊÄÎ - êîíå÷íûå ñèñòîëè÷åñêèå è
äèàñòîëè÷åñêèå ðàçìåðû è îáúåìû ñîîòâåòñòâåííî,
ÄÌÏÏ - äåôôåêò ìåæïðåäñåðäíîé ïåðåãîðîäêè

Диаметры легочных вен, мм
Левая верхняя 15-26 (20,2±3,6)
Правая верхняя 13-26 (17,6±2,6)
Левая нижняя 16-25 (19,9±2,7)
Правая нижняя 14-23 (18,1±3,0)

Размеры левого предсердия, мм
Краниокаудальный 45-70 (56,1±7,0)
Переднезадний 35-66 (42,6±8,8)
Медиолатеральный 49-72 (64,4±7,5)
Объем, мл 60-126 (96,2±21,1)

Òàáëèöà 4.
Ððåçóëüòàòû  ñïèðàëüíîé êîìïüþòåðíîé òîìîãðà-
ôèè ñ êîíòðàñòèðîâàíèåì ëåâîãî ïðåäñåðäèÿ è
ëåãî÷íûõ âåí (n=30).
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      à                                                                   á                                                           â
80 ìñ30 ìñ 118 ìñ

340 ìñ 240 ìñ 180 ìñ        ã                                                                                                                                        ä
140 ìñ 100 ìñÐèñ. 3. Ïðèìåð ñòèìóëÿöèè ëåãî÷íîé âåíû, ñêîðîñòü çàïèñè 100 ìì/ñåê. Óêàçàíû èíòåðâàëû ñöåïëåíèÿìåæäó ïîñëåäíèì áàçîâûì ñòèìóëîì è ýêñòðàñòèìóëîì. Ñòðåëêàìè ïðåäñòàâëåíà ëàòåíòíîñòü ïðîâåäå-íèÿ â ìûøå÷íîé ìàíæåòêå ëåãî÷íîé âåíû. Ïåðâûå ÷åòûðå îòâåäåíèÿ - ïîâåðõíîñòíàÿ ÝÊÃ - I, II, III  è  V1êàíàëû, ñëåäóþùåå îòâåäåíèå Map 1,2 - àáëàöèîííûé (ñòèìóëÿöèîííûé) êàòåòåð, äàëåå 10 êàíàëîâ êàòå-òåðà Lasso,  äèñòàëüíàÿ è ïðîêñèìàëüíàÿ ïàðû ýëåêòðîäîâ êàòåòåðà êîðîíàðíîãî ñèíóñà - CS 1,2 , CS 7,8.à - íà÷àëî ñòèìóëÿöèè, èíòåðâàë ñöåïëåíèÿ 340 ìñ, íà  êàíàëàõ 3-6 êàòåòåðà  Lasso îò÷åòëèâî âèäíûâûñîêî÷àñòîòíûå ñïàéêè;  á, â - âìåñòå ñ óêîðî÷åíèåì  èíòåðâàëà ñöåïëåíèÿ ýêñòðàñòèìóëà  (240 ìñ, 180ìñ) óäëèíÿåòñÿ ëàòåíòíîñòü (80 ìñ, 118 ìñ); ã - ïðè èíòåðâàëå ñöåïëåíèÿ ýêñòðàñòèìóëà 140 ìñ îòìå÷à-åòñÿ âîçíèêíîâåíèå  ýõî-êîìïîíåíòîâ, ä -  ïðè èíòåðâàëå ñöåïëåíèÿ ýêñòðàñòèìóëà 100 ìñ - îòñóòñòâóåòîòâåò ëåãî÷íîé âåíû, ò.å. îïðåäåëÿåòñÿ ýôôåêòèâíûé ðåôðàêòåðíûé ïåðèîä.
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ÝÐÏ ËÂ îòìå÷àëñÿ êàê ìàêñèìàëüíîå çíà÷åíèå çà-äåðæêè ýêñòðàñòèìóëà, ïðè êîòîðîì îòñóòñòâîâàëà ñïàé-êîâàÿ àêòèâíîñòü ËÂ (À2) íà êàòåòåðå Lasso. ÝÐÏ ËÏ îò-ìå÷àëñÿ êàê ìàêñèìàëüíîå çíà÷åíèå çàäåðæêè ýêñòðàñ-òèìóëà, ïðè êîòîðîì îòñóòñòâîâàëà ïðåäñåðäíàÿ àêòèâ-íîñòü (À2). ÔÐÏ ËÂ îòìå÷àëñÿ êàê ñàìûé êîðîòêèé èí-òåðâàë ìåæäó ïîòåíöèàëàìè ËÂ ïîñëåäíåãî áàçîâîãî èýêñòðàñòèìóëà (À1-À2). Ëàòåíòíîñòü - èíòåðâàë ìåæäóñòèìóëîì è îòâåòîì ìèîêàðäà (S2-A2).Ñòàòèñòè÷åñêàÿ îáðàáîòêà ìàòåðèàëà ïðîèçâîäè-ëàñü ïðîãðàììîé ñòàõîñòàòèñòè÷åñêîãî ïðîãíîçèðîâàíèÿâ ñèñòåìå STATISTICA® 5,0 (ôèðìà ïðîèçâîäèòåëü StatSoft Inc.) â ñðåäå Windows. Äëÿ âûïîëíåíèÿ ñðàâíèòåëü-íîé îöåíêè ïðèìåíÿëñÿ ïàðíûé è íåïàðíûé òåñò Ñòüþ-äåíòà. Ñòàòèñòè÷åñêè äîñòîâåðíûì ñ÷èòàëîñü çíà÷åíèåP<0,05. ÏÎËÓ×ÅÍÍÛÅ ÐÅÇÓËÜÒÀÒÛÂñåãî èññëåäîâàíî 38 ËÂ íà 66 ñòèìóëÿöèîííûõòî÷êàõ. Â âåðõíèõ ËÂ ðåôðàêòåðíûå ïåðèîäû ñîñòàâèëèÝÐÏ ËÂ=174,2±35,5 ìñ, ÔÐÏ ËÂ=224,5±43,6 ìñ, ÷òî áûëîäîñòîâåðíî ìåíüøå, ÷åì â ËÏ, ãäå ÝÐÏ ËÏ=230±21,3 ìñ,ÔÐÏ ËÏ=263,2±34,6 ìñ (ðèñ. 4à,á). Èç-çà ìåíüøåé àðèò-ìîãåííîñòè è ÷àñòîãî îòñóòñòâèÿ ñïàéêà ËÂ, áûëî èñ-ñëåäîâàíî ìàëîå êîëè÷åñòâî íèæíèõ ëåãî÷íûõ âåí (ëå-âàÿ íèæíÿÿ - 4 ñëó÷àÿ è ïðàâàÿ íèæíÿÿ 2 ñëó÷àÿ), ïîýòî-ìó äîñòîâåðíî ñóäèòü î ðàçëè÷èÿõ ÝÐÏ è ÔÐÏ â ýòèõ âå-íàõ íå ïðåäñòàâëÿåòñÿ âîçìîæíûì.Íå áûëî íàéäåíî äîñòîâåðíûõ ðàçëè÷èé ìåæäó çíà-÷åíèÿìè ÝÐÏ ëåâûõ è ïðàâûõ âåðõíèõ ËÂ, íî â 60% óîòäåëüíûõ ïàöèåíòîâ îíè îòëè÷àþòñÿ íà 40-90 ìñ. Òà âåíà,êîòîðàÿ èìååò áîëåå íèçêèé ÝÐÏ ìîæåò ïîääåðæèâàòüáîëåå ÷àñòûé ðèòì è ÿâëÿåòñÿ áîëåå àðèòìîãåííîé. Óòðåõ áîëüíûõ (10%) â îäíîé è òîé æå âåíå, ïðè ñòèìóëÿ-öèè â äâóõ ðàçíûõ ìåñòàõ (12 è 6 ÷àñîâ) îòìå÷àëàñü ðàç-íîñòü ÝÐÏ â 20-50 ìñ.Ëàòåíòíîñòü, ò.å. âðåìÿ ïðîâåäåíèÿ èìïóëüñà îòýêñòðàñòèìóëà äî ñïàéêîâîé àêòèâíîñòè ËÂ, èçìåðÿëàñüíà êàæäîé ËÂ. Âî âðåìÿ óìåíüøåíèÿ ýêñòðàñòèìóëà îò-ìå÷àëîñü íàðàñòàíèå âðåìåíè ïðîâåäåíèÿ èìïóëüñà êËÂ äî 70-120 ìñ.Â áîëüøèíñòâå ñëó÷àåâ, â îäíîé è òîé æå ËÂ â ðàç-íûõ ìåñòàõ (îðèåíòèðóÿñü ïî ïîëþñàì êàòåòåðà Lasso)íàáëþäàëàñü ðàçíèöà ìåæäó íàðàñòàíèåì âðåìåíè ïðî-âåäåíèÿ ïî ËÂ (ëàòåíòíîñòü) îò 10 äî 40 ìñ. Íàäî îòìå-òèòü, ÷òî íèçêîå çíà÷åíèå ÝÐÏ â ËÂ îò÷àñòè ñëåäñòâèåíàðàñòàíèÿ ëàòåíòíîñòè âî âðåìÿ ïðîãðàììèðîâàííîéñòèìóëÿöèè. Äëÿ èñêëþ÷åíèÿ âëèÿíèÿ ëàòåíòíîñòè íàðåôðàêòåðíûé ïåðèîä èçó÷àëñÿ ôóíêöèîíàëüíûé ðåô-ðàêòåðíûé ïåðèîä, ò.å. ñàìîå êîðîòêîå çíà÷åíèå À1-À2(ðèñ. 2, ðèñ. 4á).ÎÁÑÓÆÄÅÍÈÅ ÏÎËÓ×ÅÍÍÛÕ ÐÅÇÓËÜÒÀÒÎÂËÂ ïðåäñòàâëÿþò áîëüøîé èíòåðåñ, òàê êàê ÿâëÿþò-ñÿ ïóñêîâûì çâåíîì â ðàçâèòèè ÔÏ [2-4]. Äàííàÿ ðàáîòàîïèñûâàåò ýëåêòðîôèçèîëîãè÷åñêèå îñîáåííîñòè ËÂ óïàöèåíòîâ ñ ïàðîêñèçìàëüíîé ôîðìû ÔÏ. Ïðîãðàììè-ðîâàííàÿ ñòèìóëÿöèÿ ðàçíûõ îòäåëîâ ËÏ è ËÂ ïîêàçàëà,÷òî ó ïàöèåíòîâ ñ ïàðîêñèçìàëüíîé ôîðìîé ÔÏ, ÝÐÏ èÔÐÏ ËÂ äîñòîâåðíî ìåíüøå, ÷åì ÝÐÏ è ÔÐÏ ËÏ, òîãäàêàê, ðåôðàêòåðíûå ïåðèîäû ËÂ ó ëèö áåç íàðóøåíèÿ ðèò-

ìà çíà÷èòåëüíî íå îòëè÷àþòñÿ è â íåêîòîðûõ ñëó÷àÿõ äàæíåñêîëüêî ïðåâûøàþò ðåôðàêòåðíûå ïåðèîäûË4.ÝÐÏ è ÔÐÏ ËÂ èìåëè çíà÷åíèÿ äî 100 ìñ è 150 ìññîîòâåòñòâåííî, òàêèå íèçêèå çíà÷åíèÿ ÝÐÏ è ÔÐÏ íåîòìå÷àëèñü íè â îäíîì îòäåëå ñåðäöà ÷åëîâåêà, ÷òî ìî-æåò îáúÿñíèòü ïðè÷èíó âîçíèêíîâåíèÿ áûñòðûõ, âûñî-êî÷àñòîòíûõ àêòèâàöèé â ËÂ âî âðåìÿ ÔÏ [5-6]. -ìîæíî, ÷òî òàêàÿ çíà÷èòåëüíàÿ ðàçíîñòü ÝÐÏ è ÔÐÏ ËÂè ËÏ ó ïàöèåíòîâ ñ ÔÏ èãðàåò ãëàâíóþ ðîëü â ðàçâèòèèäàííîé àðèòìèè. Îäíàêî íåëüçÿ èñêëþ÷èòü, ÷òî óêîðîå-íèå ðåôðàêòåðíûõ ïåðèîäîâ ëåãî÷íûõ âåí ìîæåò áûòüðåçóëüòàòîì ïðîöåññà ðåìîäåëèðîâàíèÿ âî âðåìÿ ÔÏ,õîòÿ ýòî ìàëîâåðîÿòíî, ïîòîìó ÷òî â èññëåäîâàíèå âêëþ-÷åíû ïàöèåíòû ñ ïàðîêñèçìàëüíîé ôîðìîé ÔÏ òå ñêîðîòêèìè ïðèñòóïàìè è íåäàâíèì àíàìíåçîì àðèòìèè,à ðàçâèòèå ïðîöåññà ðåìîäåëèðîâàíèÿ òðåáóåò áîëåå äëè-òåëüíîãî ñðîêà. Áîëåå òîãî, íåâîçìîæíî, ÷òîáû âî âðå-ìÿ òàêèõ ïðîöåññîâ ìåíÿëàñü èçîëèðîâàííî ðåôðàêòåð-íîñòü ËÂ, òàê êàê ÝÐÏ è ÔÐÏ ËÏ ó ïàöèåíòîâ ñ ÔÏ è áåçíåå íå îòëè÷àþòñÿ.Ýëåêòðîôèçèîëîãè÷åñêèå ñâîéñòâà ëåãî÷íûõ âåíèçó÷àëèñü òàêæå íà æèâîòíûõ [8-9, 11], íî â íàñòîÿùååâðåìÿ íåò ìîäåëåé ñïîíòàííîãî âîçíèêíîâåíèÿ ÔÏ èçËÂ ó æèâîòíûõ. Â ðåçóëüòàòå íåìíîãèå ýêñïåðèìåíòü-íûå äàííûå ìîãóò áûòü èñïîëüçîâàíû äëÿ ñðàâíåíèÿ ñíàøèìè äàííûìè. Äðóãàÿ âàæíàÿ íàõîäêà â äàííîì èñ-ñëåäîâàíèè - ýòî âûðàæåííîå ñíèæåíèå ïðîâîäèìîñòèËÂ. Ýòî, âîçìîæíî, îáúÿñíÿåò ïðè÷èíó çàìåòíîé çàäåðæ-êè ïðîâåäåíèÿ â ËÂ âî âðåìÿ âîçíèêíîâåíèÿ ÔÏ èëè ýê-òîïèè, à çàîäíî è ôåíîìåí ñêðûòîé âåíîçíîé ýêòîïèè,

Ðèñ. 4. Ñòàòèñòè÷åñêèé àíàëèç ýôôåêòà) èôóíêöèîíàëüíîãî (á) ðåôðàêòåðíûõ ïåðèîäîâ (ÝÐÏ èÔÐÏ)  ëåâîãî ïðåäñåðäèÿ (ËÏ) è ëåãî÷íûõ âåí (ËÂ).

ÝÐÏ ËÏ=230±21,3 ìñ,ÝÐÏ ËÂ=166,8±36,5 ìñP<0,00001
ÔÐÏ ËÏ=263,2±34,6 ìñ,ÔÐÏ ËÂ=224,5±43,6 ìñP<0,0006

à
á
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áëîêèðîâàííîé â ñàìîé âåíå [10]. Ïîõîæèé ôåíîìåí èìè-òèðîâàëñÿ âî âðåìÿ ïðîãðàììèðîâàííîé ñòèìóëÿöèè, ñâîçíèêíîâåíèåì áëîêà ïðîâåäåíèÿ ìåæäó ËÂ è ËÏ. Çà-äåðæêà àêòèâàöèè âåðîÿòíî ñâÿçàíà ñ àíèçîòðîïíûì ïðî-âåäåíèåì â ýòîé çîíå ìèîêàðäà [12]. Âîçìîæíî, ÷òî ñó-ùåñòâóåò ñâÿçü ìåæäó îñîáåííîñòÿìè ïðîâåäåíèÿ èì-ïóëüñà â ËÂ è ðàñïðîñòðàíåíèåì ìûøå÷íîé ìóôòû, êî-òîðàÿ îïèñàíà íà ñåêöèîííîì ìàòåðèàëå [13].Íàäî îòìåòèòü, ÷òî âîçíèêíîâåíèå ÔÏ âî âðåìÿïðîãðàììèðîâàííîé ñòèìóëÿöèè â ËÂ (ãäå èìåëèñü êî-ðîòêèå çíà÷åíèÿ ðåôðàêòåðíîñòåé è áîëüøîå âðåìÿ ïðî-âåäåíèÿ) ïðîèñõîäèëî ãîðàçäî ÷àùå, ÷åì â ëåâîì ïðåä-
ñåðäèè. Èñõîäÿ èç èçëîæåííîãî, íèçêîå çíà÷åíèå ÝÐÏ èÔÐÏ è âûðàæåííàÿ ëàòåíòíîñòü â ËÂ ÿâëÿåòñÿ áëàãîïðè-ÿòíîé ñðåäîé äëÿ âîçíèêíîâåíèÿ àðèòìèè ïî òèïó ýêòî-ïèè èëè re-entry âîêðóã è/èëè â ñàìîé ËÂ è ìîæåò óêàçû-âàòü íà ïîòåíöèàëüíóþ àðèòìîãåííîñòü.Òàêèì îáðàçîì ïðåäñòàâëåííàÿ ðàáîòà äåìîíñòðè-ðóåò õàðàêòåðíûå ýëåêòðîôèçèîëîãè÷åñêèå ñâîéñòâà (íèç-êèå èëè î÷åíü íèçêèå çíà÷åíèÿ ðåôðàêòåðíûõ ïåðèîäîâëåãî÷íûõ âåí â ñî÷åòàíèè ñî ñíèæåííîé ïðîâîäèìîñ-òüþ) ó ïàöèåíòîâ ñ ôèáðèëëÿöèåé ïðåäñåðäèé - ýòè èç-ìåíåíèÿ ìîãóò èãðàòü ãëàâíóþ ðîëü â ðàçâèòèè è ïîääåð-æàíèè äàííîé àðèòìèè.ËÈÒÅÐÀÒÓÐÀ1.Konings KT, Kirchhof CJ, et al. High-density mapping ofelectrically induced atrial fibrillation In humans // Circula-tion. 1994; 89: 1665-1680.2.Jais P, Haissaguerre M, Shah DC, et al. A focal source ofatrial fibrillation treated by discrete radiofrequency ablation.// Circulation. 1997; 95: 572-5763.Haissaguerre M, Jais P , Shah DC, et al. Spontaneousinitiation of atrial fibrillation by ectopic beats originatingfrom the pulmonary veins // N Engl J Med.1998; 339: 659-667.4.Chen SA, Hsieh MH, Tai CT, et al. Initiation of atrial fibril-lation by ectopic beats originating from the pulmonary veins:electrophysiological characteristics, pharmacological re-sponses, and effects of radiofrequency ablation // Circula-tion.1999; 100: 1879-1886.5.Pappone C, Rosanio S, Oreto G, et al. Circumferential ra-diofrequency ablation of pulmonary vein ostia: a new ana-tomic approach for curing atrial fibrillation // Circulation.2000; 102: 2619-2628.6.Sueda T, Nagata H, Orihashi K, et al. Efficacy of a simpleleft atrial procedure for chronic atrial fibrillation in mitral valveoperations //Ann Thorac Surg. 1997; 63: 1070-1075.7.Daoud EG, Bogun F, Goyal R, et al. Effect of atrial fibrilla-

tion on atrial refractoriness in humans // Circulation.  1996;94: 1600-1606.8.Zipes DP, Knope RF. Electrical properties of thoracic veins.// Am J Cardiol. 1972; 29: 372-376.9.Cheung DW. Electrical activity of the pulmonary veinand its interaction with the right atrium in the guinea-pig // J Physiol. 1987; 314: 445-456.10.Haissaguerre M, Shah DC , Jais P et al. Mapping-guidedablation of pulmonary veins to cure atrial fibrillation // Am JCardiol. 2000; 86: K9-K1911.Hocini M, Ho SY, Kawara T, et al. Electrical conductionin canine pulmonary veins: electrophysiological  and ana-tomic crelation // Circulation. 2002; 105: 2442-2448.12.Spach MS. Anisotropy of cardiac tissue: a major deter-minant of conduction? // J Cardiovasc Electrophisiol. 1999;10: 887-890.13.Ho SY, Sanchez-Quintana D, Cabrera JA, et al. Anatomyof the left atrium: implications for radiofrequency ablation ofatrial fibrillation // J Cardiovasc Electrophisiol.1999; 10: 1525-1533.14.Jaiss P, Hocini M, Laurent M, et al. Distinctive electro-physiological properties of  pulmonary veins I patients withatrial fibrillation // Circulation 2002; 10: 2479-2485.ÎÑÎÁÅÍÍÎÑÒÈ ÊËÈÍÈ×ÅÑÊÎÉ ÝËÅÊÒÐÎÔÈÇÈÎËÎÃÈÈ ËÅÃÎ×ÍÛÕ ÂÅÍ Ó ÏÀÖÈÅÍÒÎÂ ÑÏÀÐÎÊÑÈÇÌÀËÜÍÎÉ ÔÎÐÌÎÉ ÔÈÁÐÈËËßÖÈÈ ÏÐÅÄÑÅÐÄÈÈÀ.Ø.Ðåâèøâèëè, Ã.Ã.Èìíàäçå, Å.Â.ËþáêèíàÍåñêîëüêî ëåò íàçàä áûëà ïðåäëîæåíà òåîðèÿ ñïîíòàííîé èíèöèàöèè ôèáðèëëÿöèè ïðåäñåðäèé (ÔÏ) ïóòåìâîçíèêíîâåíèÿ ýêòîïè÷åñêîé àêòèâíîñòè â ëåãî÷íûõ âåíàõ (ËÂ), íî ìåõàíèçì âîçíèêíîâåíèÿ è ïîääåðæàíèÿ ÔÏ íåäî êîíöà ÿñåí, êðîìå òîãî, íå äîñòàòî÷íî èçó÷åíû ýëåêòðîôèçèîëîãè÷åñêèå îñîáåííîñòè ËÂ ó ïàöèåíòîâ ñ ÔÏ. Ñöåëüþ èçó÷åíèÿ ýëåêòðîôèçèîëîãè÷åñêèõ îñîáåííîñòåé ËÂ è ëåâîãî ïðåäñåðäèÿ (ËÏ) îáñëåäîâàíî 30 ïàöèåíòîâ (22ìóæ÷èíû), â âîçðàñòå îò 18 äî 67 (49,2±12,1) ëåò. 20 ïàöèåíòîâ èìåëè ïàðîêñèçìàëüíóþ ôîðìó ÔÏ, 10 ïàöèåíòîâ -íåïðåðûâíî ðåöèäèâèðóþùóþ ôîðìó ÔÏ. Äëèòåëüíîñòü àðèòìè÷åñêîãî àíàìíåçà âàðüèðîâàëà îò 1 ãîäà äî 10 ëåò(5,4±2,5 ëåò). Ó 12 ïàöèåíòîâ ÔÏ âîçíèêàëà åæåäíåâíî, ó 9  - íåñêîëüêî ðàç â íåäåëþ, ó 7 ïàöèåíòîâ - íåñêîëüêî ðàç âìåñÿö è ó 2 - íåñêîëüêî ðàç â ãîä. ×àñòîòà ñåðäå÷íûõ ñîêðàùåíèé íà ôîíå ÔÏ ñîñòàâèëà îò 90 äî 180 óäàðîâ â ìèíóòó(126,4±28,4). Àíòèàðèòìè÷åñêàÿ òåðàïèÿ ïðåïàðàòàìè IA, IC, III ãðóïï ïî êëàññèôèêàöèè Vaughan-Williams áûëàíåýôôåêòèâíà ó 28 (93,3%) èç 30 ïàöèåíòîâ. Ïàðîêñèçìû êóïèðîâàëèñü ó 19 ïàöèåíòîâ âíóòðèâåííûì ââåäåíèåìàíòèàðèòìèêîâ, ó 11 áîëüíûõ ñèíóñîâûé ðèòì âîññòàíàâëèâàëñÿ ñïîíòàííî.Âñåì áîëüíûì áûëî ïðîâåäåíî ñòàíäàðòíîå, êîìïëåêñíîå êëèíèêî-äèàãíîñòè÷åñêîå, ëàáîðàòîðíîå è ôóíêöèî-íàëüíîå èññëåäîâàíèå ñ èñïîëüçîâàíèåì ýëåêòðîêàðäèîãðàôèè, ýõîêàðäèîãðàôèè, õîëòåðîâñêîãî ìîíèòîðèðîâàíèÿÝÊÃ, ðåíòãåíîãðàôèè ãðóäíîé êëåòêè, ÷ðåñïèùåâîäíîé  ÝõîÊÃ, ñïèðàëüíîé êîìïüþòåðíîé òîìîãðàôèè ñ êîíòðàñòèðî-âàíèåì ëåâîãî ïðåäñåðäèÿ è ëåãî÷íûõ âåí, ýëåêòðîôèçèîëîãè÷åñêîå èññëåäîâàíèå (ÝÔÈ). Â õîäå ÝÔÈ ïåðâîíà÷àëüíîïðîèçâîäèëàñü ñåëåêòèâíàÿ àíãèîãðàôèÿ âñåõ ËÂ, ñ ïîñëåäóþùèì èçìåðåíèåì èõ äèàìåòðîâ, çàòåì êàðòèðîâàíèåóñòüåâîé ÷àñòè ËÂ. Âî âðåìÿ èññëåäîâàíèÿ âñå ïàöèåíòû íàõîäèëèñü íà ñèíóñîâîì ðèòìå. Ïðè ïðîãðàììèðî-âàííîé ñòèìóëÿöèè ËÏ è ËÂ èçó÷àëèñü ýôôåêòèâíûå è ôóíêöèîíàëüíûå ðåôðàêòåðíûå ïåðèîäû (ÝÐÏ è ÔÐÏ)ËÏ è ËÂ. ÝÐÏ ËÂ îòìå÷àëñÿ êàê ìàêñèìàëüíîå çíà÷åíèå çàäåðæêè ýêñòðàñòèìóëà, ïðè êîòîðîì îòñóòñòâîâàëà
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ñïàéêîâàÿ àêòèâíîñòü ËÂ íà êàòåòåðå Lasso. ÝÐÏ ËÏ îòìå÷àëñÿ êàê ìàêñèìàëüíîå çíà÷åíèå çàäåðæêè ýêñòðàñòèìó,ïðè êîòîðîì îòñóòñòâîâàëà ïðåäñåðäíàÿ àêòèâíîñòü. ÔÐÏ ËÂ îòìå÷àëñÿ êàê ñàìûé êîðîòêèé èíòåðâàë ìåæäó ïîåí-öèàëàìè ËÂ ïîñëåäíåãî áàçîâîãî è ýêñòðàñòèìóëà, ëàòåíòíîñòü - êàê èíòåðâàë ìåæäó ñòèìóëîì è îòâåòîì ìèîêð.Âñåãî èññëåäîâàíî 38 ËÂ íà 66 ñòèìóëÿöèîííûõ òî÷êàõ. Â âåðõíèõ ËÂ ÝÐÏ ËÂ=174,2±35,5 ìñ, ÔÐÏ ËÂ=224,5±43,6ìñ, ÷òî áûëî äîñòîâåðíî ìåíüøå, ÷åì â ËÏ, ãäå ÝÐÏ ËÏ=230±21,3 ìñ, ÔÐÏ ËÏ=263,2±34,6 ìñ. Èç-çà ìåíüøåé àðèòìî-ãåííîñòè è ÷àñòîãî îòñóòñòâèÿ ñïàéêà ËÂ, áûëî èññëåäîâàíî ìàëîå êîëè÷åñòâî íèæíèõ ëåãî÷íûõ âåí (ëåâàÿ íèæíÿÿ- 4 ñëó÷àÿ è ïðàâàÿ íèæíÿÿ 2 ñëó÷àÿ), ïîýòîìó äîñòîâåðíî ñóäèòü î ðàçëè÷èÿõ ÝÐÏ è ÔÐÏ â ýòèõ âåíàõ íå ïðåäñòâÿ-åòñÿ âîçìîæíûì. Íå áûëî íàéäåíî äîñòîâåðíûõ ðàçëè÷èé ìåæäó çíà÷åíèÿìè ÝÐÏ ëåâûõ è ïðàâûõ âåðõíèõ ËÂ íî â60% ó îòäåëüíûõ ïàöèåíòîâ îíè îòëè÷àþòñÿ íà 40-90 ìñ. Òà âåíà, êîòîðàÿ èìååò áîëåå íèçêèé ÝÐÏ ìîæåò ïîääåðæè-âàòü áîëåå ÷àñòûé ðèòì è ÿâëÿåòñÿ áîëåå àðèòìîãåííîé. Ó òðåõ áîëüíûõ (10%) â îäíîé è òîé æå âåíå, ïðè ñòèìóëÿöèèâ äâóõ ðàçíûõ ìåñòàõ (12 è 6 ÷àñîâ) îòìå÷àëàñü ðàçíîñòü ÝÐÏ â 20-50 ìñ.Òàêèì îáðàçîì ïðåäñòàâëåííàÿ ðàáîòà äåìîíñòðèðóåò õàðàêòåðíûå ýëåêòðîôèçèîëîãè÷åñêèå ñâîéñòâà (íèçêèåèëè î÷åíü íèçêèå çíà÷åíèÿ ðåôðàêòåðíûõ ïåðèîäîâ ëåãî÷íûõ âåí â ñî÷åòàíèè ñî ñíèæåííîé ïðîâîäèìîñòüþ óïàöèåíòîâ ñ ôèáðèëëÿöèåé ïðåäñåðäèé - ýòè èçìåíåíèÿ ìîãóò èãðàòü ãëàâíóþ ðîëü â ðàçâèòèè è ïîääåðæàíèè äàííîéàðèòìèè.PECULIARITIES OF CLINICAL PHYSIOLOGY OF PULMONARY VEINS IN PATIENTS WITH PAROXYSMALATRIAL FIBRILLATIONA.Sh. Revishvili, G.G. Imnadze, E.V. LyubkinaSeveral years ago a hypothesis was put forward of spontaneous initiation of atrial fibrillation due to appearance ofectopic activity in pulmonary veins, but the mechanism of initiation and maintenance of the atrial fibrillation is not enoughclear. In addition, the electrophysiological peculiarities of pulmonary veins in patients with atrial fibrillation are not sufficientlystudied. To study electrophysiological peculiarities of pulmonary veins and the left atrium, 30 patients (8 women, 22 men) ofthe age from 18 to 67 years (mean 49.2±12.1 years) were examined. Twenty patients had paroxysma fibrillation, 10 oneshad continuously recurring one. The history of arrhythmia was from 1 to 10 years (mean 54±ibrillationoccurred daily in 12 patients, several times per week in 9 ones, several times per month in 7 patients, and several times peryear in 2 patients. The heart rate during atrial fibrillation was from 90 to 180 bpm (mean 126.4±28.4 bpm). The antiarrhythmictreatment with IA-, IC-, and III-class drugs according to the Vaughan-Williams classification was ineffective in 28 (93.3%)patients. Paroxysms were ceased by intravenous administration of antiarrthythmics in 19 patients; in 11 ones, the sinusrhythm restored spontaneously.In all patients, a standard comprehensive clinical, laboratory, and functional examinations were performed usingelectrocardiography, echocardiography, ECG Holter monitoring, chest X-ray examination, transesophageal echocardiographyspiral computer imaging with the left atrium and pulmonary veins contrasting, and electrophysiological study. During theelectrophysiological study, the selective angiography of all pulmonary veins with measurement of their diameter was madefollowed by mapping of the pulmonary vein isthmus. All the patients had the sinus rhythm during examination. In programmedpacing of pulmonary veins and the left atrium, their effective and functional refractory periods were studied. The effectiverefractory period of pulmonary veins was determined as the maximal extrastimulus delay at which the spikeacivity ofpulmonary veins on the Lasso catheter was absent. The effective refractory period of the left atrium was determined as themaximal extrastimulus delay at which the atrial activity was absent. The functional refractory period of pulmonary veins wasdetermined as the shortest interval between the pulmonary vein potentials of the last base stimulus and extrastimulus, thelatency, as an interval between the stimulus and the myocardial response.In all, thirty-eight pulmonary veins in 66 paced points were studied. In upper pulmonary veins, the effective refractoryperiod of pulmonary veins was 174.2±35.5 msec, the functional refractory period, 224.5±43.6 msec, being significantly lowerthan in the left atrium, where the effective refractory period was 230.0±21.3 msec and the functional one was 263.2±34.6msec. A slight number of lower pulmonary veins (the left lower vein in 4 cases and the right lower vein in 2 cases) werestudied in view of their lesser arrhythmogeneity and the frequent absence of the spike of pulmonary vein, therefore a reliableassessment of differences in effective and functional refractory periods in them was not possible. No significant differencewas found between effective refractory periods of the left and right upper veins, nevertheless, in 60% of individual patients,they differed by 40-90 msec. The vein having a lower effective refractory period can maintain a higher heart rate and is morearrhythmogenic. In three patients (10%), the 20-50-msec difference of effective refractory periods was found in the samevein during the pacing via two different focuses (6 and 12 hours).Thus, the present paper shows characteristic electrophysiological properties of pulmonary veins (low or very lowvalues of effective refractory periods of pulmonary veins accompanied by a decreased condin piens whrialfibrillation, these features can play a leading role in development and maintenance of the arrhythmia.


