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Íà 230 ïàöèåíòàõ èçó÷åíû âîçìîæíîñòè îïðåäåëåíèÿ ñîêðàòèòåëüíîé ôóíêöèè ìèîêàðäà ìåòîäîì
ðåãèñòðàöèè êîëåáàíèé âåðòèêàëüíîé ñîñòàâëÿþùåé ñèëû, âûçâàííîé äâèæåíèåì ñåðäöà â
ïðîñòðàíñòâå ó ñèäÿùåãî íà äèíàìîìåòðè÷åñêîé ïëàòôîðìå ïàöèåíòà. Â êà÷åñòâå êîíòðîëüíîãî
ìåòîäà îïðåäåëåíèÿ íàñîñíîé ôóíêöèè ñåðäöà èñïîëüçîâàëñÿ ýõîêàðäèîãðàôè÷åñêèé
ìîäèôèöèðîâàííûé äâóõïëîñêîñòíîé ìåòîä Ñèìïñîíà. Óñòàíîâëåíî, ÷òî ïðèìåíÿåìàÿ ìåòîäèêà
ïîçâîëÿåò ñ âûñîêîé ñòåïåíüþ äîñòîâåðíîñòè ðàñïðåäåëÿòü îáñëåäóåìûõ ïî ãðóïïàì ñ íîðìàëüíîé,
óìåðåííî ñíèæåííîé è ðåçêî ñíèæåííîé ñîêðàòèòåëüíîé ñïîñîáíîñòüþ ìèîêàðäà.
Ê ë þ ÷ å â û å  ñ ë î â à:  ñèñòîëè÷åñêàÿ ôóíêöèÿ, ôðàêöèÿ âûáðîñà, áàëëèñòîêàðäèîãðàôèÿ,
èíîêàðäèîãðàôèÿ, ýõîêàðäèîãðàôèÿ, ñêðèíèíã.

Surzhikov P.V., Kitsyshin V.P., Lokshina T.R. – Possibilities of inocardiography for defining systolic
left ventricular function when screening of military personnel. Possibilities of definition of myocardial
contractile function with the help of the detection method of fremitus of vertical lift component, caused by
in-space heart movement in patient siting on a dynamometric platform, were researched in 230 patients. As
a control method for defining the heart pump function was used the echocardiographic modified bi plane
Simpson method. It is defined that an appropriate method allows distributing with high certainty patients
to groups with normal, moderate impaired and severe impaired myocardial contractility.
K e y  w o r d s:  systolic function, ejection fraction, ballistocardiography, inocardiography, echocardiography,
screening.

Âàæíàÿ ðîëü â ïðîôèëàêòèêå ñåðäå÷-
 íî-ñîñóäèñòûõ çàáîëåâàíèé îòâîäèò-

ñÿ ïðîâåäåíèþ ñêðèíèíãîâûõ óãëóáëåí-
íûõ îáñëåäîâàíèé ðàçëè÷íûõ êîíòèíãåí-
òîâ. Â çàâèñèìîñòè îò ïîñòàâëåííûõ ïå-
ðåä ìåäèöèíñêèì ïåðñîíàëîì çàäà÷ è êî-
ëè÷åñòâà îáñëåäóåìûõ îñíàùåííîñòü âðà-
÷åé ìåäèöèíñêèì îáîðóäîâàíèåì ìîæåò
âàðüèðîâàòü. Îäíàêî áîëüøèíñòâî âûñî-
êîòåõíîëîãè÷íûõ ìåòîäèê íå ìîãóò áûòü
èñïîëüçîâàíû ïðè ìàññîâûõ îáñëåäîâà-
íèÿõ ïî ïðè÷èíå áîëüøèõ ìàòåðèàëüíûõ
è âðåìåííûõ çàòðàò íà îäíî èññëåäîâà-
íèå. Ýòî è îïðåäåëÿåò âûñîêóþ ïîòðåá-
íîñòü âîåííî-ìåäèöèíñêèõ îðãàíèçàöèé
â îáîðóäîâàíèè, ñ îäíîé ñòîðîíû, íåäî-
ðîãîì, íàäåæíîì è ìîáèëüíîì, à ñ äðó-
ãîé – ïîçâîëÿþùåì îïåðàòèâíî è ñ âû-
ñîêîé ñòåïåíüþ äîñòîâåðíîñòè îöåíèòü
ôóíêöèîíàëüíîå ñîñòîÿíèå ñåðäå÷íî-
ñîñóäèñòîé ñèñòåìû ñ öåëüþ ðàííåé äè-
àãíîñòèêè çàáîëåâàíèé, êîíòðîëÿ çà ýô-

ôåêòèâíîñòüþ ïðîâîäèìîãî ëå÷åíèÿ, ìî-
íèòîðèíãà ñîñòîÿíèÿ çäîðîâüÿ âîåííî-
ñëóæàùèõ.

Â áîëüøèíñòâå ñîâðåìåííûõ ñêðè-
íèíãîâûõ äèàãíîñòè÷åñêèõ êîìïëåêñàõ
èñïîëüçóþòñÿ ìåòîäèêà ýëåêòðîêàðäèî-
ãðàôèè (ÝÊÃ), îáëàäàþùàÿ âûñîêîé èí-
ôîðìàòèâíîñòüþ ïðè èçó÷åíèè ýëåêò-
ðè÷åñêîé àêòèâíîñòè ñåðäöà è ïîçâî-
ëÿþùàÿ îöåíèòü ñîñòîÿíèå âåãåòàòèâ-
íîé ðåãóëÿöèè, à òàêæå èçìåðåíèå óðîâ-
íÿ àðòåðèàëüíîãî äàâëåíèÿ (ÀÄ), äîïîë-
íÿþùåå èíôîðìàöèþ î ïàöèåíòå. Âìå-
ñòå ñ òåì ó áîëüíûõ óõóäøåíèå ñîêðà-
òèìîñòè ìèîêàðäà ÷àñòî ïðåäøåñòâóåò
èçìåíåíèÿì ÝÊÃ è íå îòðàæàåòñÿ íà
óðîâíå ÀÄ. Ñòàíäàðòîì â îïðåäåëåíèè
ñîêðàòèòåëüíîé ñïîñîáíîñòè ìèîêàðäà
ÿâëÿåòñÿ ýõîêàðäèîãðàôèÿ (ÝõîÊÃ) [5],
íî èç-çà âûñîêîé ñòîèìîñòè îáîðóäî-
âàíèÿ è äëèòåëüíîñòè èññëåäîâàíèÿ îíà
â ñêðèíèíãàõ ïðàêòè÷åñêè íå èñïîëü-
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çóåòñÿ. Òàêèì îáðàçîì, îöåíêà íàñîñíîé
ôóíêöèè ñåðäöà ïðè òàêîãî ðîäà îáñëå-
äîâàíèÿõ ïðîâîäèòñÿ ëèøü ôèçèêàëüíî.

Â ýòîé ñâÿçè íåñîìíåííûé èíòåðåñ
ïðåäñòàâëÿåò ìåòîä ðåãèñòðàöèè ìåõàíè-
÷åñêîé àêòèâíîñòè ñåðäöà îïîñðåäîâàí-
íî, ÷åðåç èçìåðåíèå ñèëû êîëåáàíèé òåëà
÷åëîâåêà, âîçíèêàþùèõ ïðè êàæäîì ñåð-
äå÷íîì ñîêðàùåíèè (áàëëèñòîêàðäèîãðà-
ôèÿ) [1, 3, 4]. Òåõíè÷åñêèå ðåøåíèÿ ñî-
çäàííûõ â 1970–1980 ãã. ïðèáîðîâ îêàçà-
ëèñü ñëîæíûìè, äîðîãîñòîÿùèìè è ìà-
ëî÷óâñòâèòåëüíûìè, ÷òî íå ïîçâîëèëî
ìåòîäó ñòàòü øèðîêî èñïîëüçóåìûì â
ìåäèöèíñêîé ïðàêòèêå.

Íàìè ñîâìåñòíî ñ ñîòðóäíèêàìè
êîíñòðóêòîðñêîãî òåõíîëîãè÷åñêîãî
áþðî «Áèîôèçïðèáîð» (Ñàíêò-Ïåòåð-
áóðã) ìåòîä áûë ìîäèôèöèðîâàí çà
ñ÷åò èñïîëüçîâàíèÿ âåðòèêàëüíîé ñõå-
ìû ïðåîáðàçîâàíèÿ ñèëû, ñâÿçàííîé
ñ ñåðäå÷íûì òîë÷êîì, ñ öåëüþ ìèíè-
ìèçàöèè ïîãðåøíîñòè òðàíñôîðìàöèè
ñåðäå÷íîãî ñîêðàùåíèÿ â ýëåêòðè÷åñ-
êèé ñèãíàë. Îðèãèíàëüíàÿ ìåòîäèêà
ïîëó÷èëà íàçâàíèå êîëè÷åñòâåííîé
âåðòèêàëüíîé ìîäèôèöèðîâàííîé áàë-
ëèñòîêàðäèîãðàôèè, èëè èíîêàðäèî-
ãðàôèè (ÈÊÃ).

Ìåòîä çàêëþ÷àåòñÿ â ðåãèñòðàöèè
êîëåáàíèé âåðòèêàëüíîé ñîñòàâëÿþùåé
ñèëû, âûçâàííîé äâèæåíèåì ñåðäöà
â ïðîñòðàíñòâå ó ïàöèåíòà, ñèäÿùåãî
íà äèíàìîìåòðè÷åñêîé ïëàòôîðìå. Ïî-
ëîæåíèå ñèäÿ â ïîêîå îáåñïå÷èâàåò
æåñòêóþ è ïîñòîÿííóþ ïî âåëè÷èíå
ñâÿçü òåëà îáñëåäóåìîãî ñ èçìåðèòåëü-
íîé ïëàòôîðìîé. Îòëè÷èåì ìåòîäà ÿâ-
ëÿåòñÿ èñêëþ÷åíèå âëèÿíèÿ ìàññû òåëà
íà ïîêàçàòåëè, çàâèñÿùèå îò âåëè÷èíû
ñåðäå÷íîãî âûáðîñà. Ýôôåêò êîìïåíñà-
öèè ìàññû îáåñïå÷èâàåòñÿ íîðìèðîâà-
íèåì ýòèõ ïàðàìåòðîâ ïî îòíîøåíèþ
ê âåñó îáñëåäóåìîãî ÷åëîâåêà. Âàæíîé
îñîáåííîñòüþ ÿâëÿåòñÿ òàêæå âîçìîæ-
íîñòü ñòàòè÷åñêîé êàëèáðîâêè ïðåîá-
ðàçîâàòåëÿ ñèëû.

Âìåñòå ñ òåì, íåñìîòðÿ íà ïðèâëåêà-
òåëüíîñòü ïîäõîäà, êëèíè÷åñêèõ èññëå-
äîâàíèé ïî ñîïîñòàâëåíèþ ïàðàìåòðîâ
ÈÊÃ ñ äðóãèìè ìåòîäàìè, èñïîëüçóåìû-
ìè â êëèíè÷åñêîé ïðàêòèêå äëÿ îïðåäå-
ëåíèÿ ôðàêöèè âûáðîñà, äî ñèõ ïîð íå
ïðîâîäèëîñü.

Öåëü èññëåäîâàíèÿ
Èçó÷èòü äèàãíîñòè÷åñêóþ öåííîñòü

èíîêàðäèîãðàôèè â îïðåäåëåíèè ñîêðà-
òèòåëüíîé ôóíêöèè ìèîêàðäà.

Ìàòåðèàë è ìåòîäû
×óâñòâèòåëüíîñòü è ñïåöèôè÷íîñòü

ÈÊÃ èçó÷àëèñü ïðè ñîïîñòàâëåíèè äàí-
íûõ ñ ðåçóëüòàòàìè ÝõîÊÃ. Âñåãî îáñëå-
äîâàíî 230 ïàöèåíòîâ, íàõîäèâøèõñÿ â
ñòàöèîíàðå, èç íèõ 160 ìóæ÷èí è 70 æåí-
ùèí â âîçðàñòå 19–92 ãîäà (ñðåäíèé –
60,7±14,5 ãîäà). Íà îñíîâàíèè äàííûõ
ÝõîÊÃ ïàöèåíòû áûëè ðàñïðåäåëåíû
â 3 ãðóïïû: â ãðóïïó 1 âîøëè 126 ïàöè-
åíòîâ (55%) ñ íîðìàëüíîé ñèñòîëè÷åñ-
êîé ôóíêöèåé ëåâîãî æåëóäî÷êà – ËÆ
(ôðàêöèÿ âûáðîñà, ïî äàííûì ÝõîÊÃ,
55–75%), â ãðóïïó 2 – 76 ïàöèåíòîâ (33%)
ñ óìåðåííî ñíèæåííîé ñèñòîëè÷åñêîé
ôóíêöèåé ËÆ (ôðàêöèÿ âûáðîñà 35–
54%), â ãðóïïó 3 – 28 ïàöèåíòîâ (12%) ñ
ðåçêî ñíèæåííîé ñèñòîëè÷åñêîé ôóíê-
öèåé ËÆ (ôðàêöèÿ âûáðîñà ìåíåå 35%).
Â êà÷åñòâå êîíòðîëüíîãî ìåòîäà îïðåäå-
ëåíèÿ íàñîñíîé ôóíêöèè ñåðäöà èñïîëü-
çîâàëñÿ ýõîêàðäèîãðàôè÷åñêèé ìîäèôè-
öèðîâàííûé äâóõïëîñêîñòíîé ìåòîä
Ñèìïñîíà íà àïïàðàòå Acuson Sequoia 512.
Íåïîñðåäñòâåííî ïîñëå ÝõîÊÃ âñåì îá-
ñëåäóåìûì áûëà âûïîëíåíà ÈÊÃ ñ èñ-
ïîëüçîâàíèåì àïïàðàòíî-ïðîãðàììíîãî
êîìïëåêñà «Èíîêàðä», ïðåäîñòàâëåííî-
ãî äëÿ ïðîâåäåíèÿ èññëåäîâàíèé êîíñò-
ðóêòîðñêèì òåõíîëîãè÷åñêèì áþðî
«Áèîôèçïðèáîð» (Ñàíêò-Ïåòåðáóðã).

Äëÿ ðåãèñòðàöèè ôèçèîëîãè÷åñêèõ
ïîêàçàòåëåé îáñëåäóåìûé ïàöèåíò ðàç-
ìåùàëñÿ â îäåæäå è îáóâè â êðåñëå
ñ íàëîæåíèåì ýëåêòðîäîâ íà êîíå÷íîñ-
òè äëÿ ðåãèñòðàöèè ñòàíäàðòíûõ îòâåäå-
íèé ÝÊÃ. Ïðîäîëæèòåëüíîñòü ðåãèñòðà-
öèè â çàâèñèìîñòè îò ÷àñòîòû ñåðäå÷-
íûõ ñîêðàùåíèé ïàöèåíòà ñîñòàâëÿëà
â ñðåäíåì 3–4 ìèí. Ïîñëå àâòîìàòè÷åñ-
êîé îáðàáîòêè äèíàìè÷åñêîãî ðÿäà êî-
ëåáàòåëüíûõ êðèâûõ ïîëó÷àëè óñðåäíåí-
íûé ÈÊÃ-êîìïëåêñ, â êîòîðîì ïî îñè îð-
äèíàò îòðàæàëàñü äèíàìèêà ñèëû äàâëå-
íèÿ, à ïî îñè àáñöèññ – âðåìÿ îñíîâíûõ
ôàç ñåðäå÷íîãî öèêëà (ðèñ. 1).

Âîëíû ÈÊÃ òðàêòîâàëè ñëåäóþùèì
îáðàçîì [2, 6].

Ïðåñèñòîëè÷åñêèå âîëíû (ðåãèñòðèðó-
þòñÿ òîëüêî ïðè áðàäèêàðäèè):
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F – ñèñòîëà ïðåäñåðäèé;
G – óäàð êðîâè èç ïðåäñåðäèé î

ñòåíêè æåëóäî÷êîâ.
Ñèñòîëè÷åñêèå âîëíû:
Í – èçîìåòðè÷åñêîå ñîêðàùåíèå

æåëóäî÷êîâ;
I – íà÷àëî ôàçû áûñòðîãî èçãíàíèÿ

êðîâè èç æåëóäî÷êîâ;
J – ñðåäíåñèñòîëè÷åñêèé âûáðîñ,

óäàð êðîâè î äóãó àîðòû è áèôóðêàöèþ
ëåãî÷íîé àðòåðèè;

Ê – çàìåäëåíèå ñêîðîñòè òîêà êðî-
âè â íèñõîäÿùåé àîðòå è óäàð ïóëüñîâîé
âîëíû î áèôóðêàöèþ àîðòû.

Äèàñòîëè÷åñêèå âîëíû:
L – èçîìåòðè÷åñêîå ðàññëàáëåíèå,

îòäà÷à ïîñëå îïîðîæíåíèÿ ñîäåðæèìî-
ãî ïðåäñåðäèé, çàìåäëåíèå ñêîðîñòè âå-
íîçíîãî ïðèòîêà â áîëüøèõ âåíàõ â íà-
÷àëå äèàñòîëû;

Ì – âîçíèêàåò â ôàçå áûñòðîãî íà-
ïîëíåíèÿ æåëóäî÷êîâ, ñîîòâåòñòâóåò ðàñ-
êðûòèþ àòðèîâåíòðèêóëÿðíîãî êëàïàíà
è óäàðó êðîâè î ñòåíêè æåëóäî÷êîâ;

N – «ãèäðàâëè÷åñêèé óäàð» ïðè ïðåêðà-
ùåíèè áûñòðîãî íàïîëíåíèÿ æåëóäî÷êîâ;

Î – ïîñëåêîëåáàíèÿ.
Âïåðâûå ïðè èíòåðïðåòàöèè è îöåí-

êå èíîêàðäèîãðàììû èñïîëüçîâàëñÿ êî-
ëè÷åñòâåííûé àíàëèç âîëí. Èçìåðåíèÿ
ïðîâîäèëèñü â ìåæäóíàðîäíîé ñèñòåìå
åäèíèö (ÑÈ): íüþòîíàõ (N) è ñåêóíäàõ
(S). Èçìåðÿëèñü òàêèå õàðàêòåðèñòèêè
âîëí, êàê àìïëèòóäà âîëíû (à), âðåìÿ (t)
è ïëîùàäü âîëíû (s), ñ ïîñëåäóþùèì
ôîðìèðîâàíèåì îáó÷àþùåé âûáîðêè.

Ñòàòèñòè÷åñêàÿ îáðàáîòêà äàííûõ ïðî-
âîäèëàñü ñ ïîìîùüþ ïàêåòà ïðèêëàäíûõ
ïðîãðàìì Statistica 7.0. Âûïîëíÿëñÿ äèñêðè-
ìèíàíòíûé àíàëèç, ãäå íîìèíàòèâíîé ïå-
ðåìåííîé âûñòóïàëè ãðóïïû ñ ðàçëè÷íîé,
ïî äàííûì ÝõîÊÃ, âåëè÷èíîé ôðàêöèè âûá-
ðîñà, à íåçàâèñèìûìè ïåðåìåííûìè ÿâëÿ-
ëèñü ïðèçíàêè ÈÊÃ. Èç îòîáðàííûõ íàèáî-
ëåå èíôîðìàòèâíûõ ïðèçíàêîâ îñóùåñòâëÿ-
ëîñü ïîñòðîåíèå ðåøàþùåãî ïðàâèëà ñ âû-
÷èñëåíèåì îáîáùåííîãî ïîêàçàòåëÿ ñîñòî-
ÿíèÿ ñîêðàòèòåëüíîé ôóíêöèè ìèîêàðäà.

Ðèñ. 1. Íîðìàëüíàÿ äèíàìèêà âåðòèêàëüíîé ñîñòàâëÿþùåé ñèëû ïî äàííûì èíîêàðäèîãðàôèè
â ðàçëè÷íûå ôàçû ñåðäå÷íîãî öèêëà
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Ïî ïîëó÷åííûì âåëè÷èíàì ïðîâîäèëàñü
èíòåðïðåòàöèÿ ðàçëè÷èé ìåæäó ãðóïïàìè ñ
ïðîâåðêîé íåïðîòèâîðå÷èâîñòè âûáðàííîé
êëàññèôèêàöèè ïî ñòåïåíè íàðóøåíèÿ
ñîêðàòèìîñòè ìèîêàðäà – íîðìàëüíîé,
óìåðåííî è ðåçêî ñíèæåííîé.

Ðåçóëüòàòû è îáñóæäåíèå
Ïîñëå ïðåäâàðèòåëüíîé îöåíêè ñî-

âîêóïíîñòè ïðèçíàêîâ ÈÊÃ áûëè îòî-
áðàíû àìïëèòóäíûå è âðåìåííûå õàðàê-
òåðèñòèêè ñèñòîëè÷åñêèõ âîëí H, I, J, K
(òàáë. 1) êàê íàèáîëåå èíôîðìàòèâíûå
ïåðåìåííûå â íàøåé ìîäåëè.

Ïî âûáðàííûì ïðèçíàêàì ìàêñè-
ìàëüíûé óðîâåíü êðèòåðèÿ çíà÷èìîñòè
ñîñòàâèë F=24,69 ïðè p<0,0001, ÷òî ñâèäå-
òåëüñòâóåò î âûñîêîé
÷óâñòâèòåëüíîñòè ñôîð-
ìèðîâàííîé ìîäåëè.
Àíàëèç ñòðóêòóðû âçàè-
ìîñâÿçè ìåæäó ãðóïïàìè
òàêæå ïîäòâåðäèë âûñî-
êîå êà÷åñòâî åå êëàññè-
ôèêàöèè (òàáë. 2).

Ïðè îïðåäåëåíèè
ðåøàþùåãî ïðàâèëà
áûëè ðàññ÷èòàíû ëèíåé-
íûå êëàññèôèêàöèîííûå
ôóíêöèè (ËÊÔ) ïî ôîð-
ìóëàì:

ËÊÔ 1 = -16,1625-3,238×Í(t)-
0,614×H(a)-0,2122×H(s)+6,9115×I(t)+
0,1509×I(a)-0,0058×I(s)+19,2128×J(t)+
2,6264×J(a)-0,0176×J(s)+28,97×K(t)-
1,6371×K(a)+0,198×K(s)

ËÊÔ 2 = -17,2237-51,2275×Í(t)-2,82×
H(a)-0,1586×H(s)+13,9×I(t)+2,0662×
I(a)-0,0422×I(s)+47,8644×J(t)-6,4049×
J(a)-0,0025×J(s)+33,1849×K(t)+1,5422×
K(a)+0,0624×K(s)

ËÊÔ 3 = -18,9848-76,6044×Í(t)-
0,6951×H(a)-0,1864×H(s)+38,999×I(t)-
0,0238×I(a)-0,016×I(s)+29,5508×J(t)-
6,6574xJ(a)-0,026×J(s)+48,9237×K(t)+
1,2343×K(a)+0,0353×K(s)

Òàáëèöà 1

Âêëàä ïåðåìåííûõ èíîêàðäèîãðàììû â ôîðìèðîâàíèå ìîäåëè ïî îöåíêå
ñîêðàòèòåëüíîé ñïîñîáíîñòè ìèîêàðäà

Òàáëèöà 2
Ñòðóêòóðà âçàèìîñâÿçè ìåæäó èññëåäóåìûìè ãðóïïàìè

(êâàäðàòû ðàññòîÿíèÿ Ìàõàëàíîáèñà)
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Äàííûå ïðîâåðêè ÷óâñòâèòåëüíîñòè
ðåøàþùèõ ïðàâèë äèñêðèìèíàöèè êàê
äîïîëíèòåëüíàÿ ìåðà îöåíêè ðàçëè÷èé
ìåæäó ãðóïïàìè ñâèäåòåëüñòâóþò î õî-
ðîøåé ðàçäåëèòåëüíîé ñïîñîáíîñòè âûá-
ðàííîé ìîäåëè (òàáë. 3).

Äëÿ âûÿñíåíèÿ ïðèðîäû äèñêðèìè-
íàöèè áûë ïðîâåäåí êàíîíè÷åñêèé àíà-
ëèç, â õîäå êîòîðîãî ïðèìåíèëè äâå êà-
íîíè÷åñêèå ôóíêöèè (ÊËÄÔ) ñ ñóììàð-
íûì âêëàäîì â äèñïåðñèþ ïðèçíàêîâ
83,27 è 100% ñîîòâåòñòâåííî.

ÊËÄÔ 1 = 2,925269+1,175764×Í(t)-
0,277875×H(a)-0,194573×H(s)-
0,4087×I(t)-0,1863×I(a)+0,17017
×I(s)-0,584177×J(t)+1,5033×J(a)-
0,092×J(s)-0,3418×K(t)-0,5366×
K(a)+0,8515×K(s);

ÊËÄÔ 2 = 0,5878+0,4506×
Í(t)+0,68096×H(a)-0,218073×
H(s)-0,8132×I(t)+0,5004×I(a)-
0,268136×I(s)+0,808611×J(t)-
0,302447×J(a)+0,383350×J(s)-
0,693879×K(t)-0,203678×K(a)+
0,018068xK(s).

Â òàáë. 4 ïðåäñòàâëåíû êî-
îðäèíàòû öåíòðîèäîâ, à íà
ðèñ. 2 – ãðàôèê ïîëîæåíèÿ
îáúåêòîâ òðåõ ãðóïï â êîîðäè-
íàòàõ ïåðâîé è âòîðîé êàíîíè-
÷åñêèõ ÊËÄÔ. Äèñêðèìèíèðîâà-
íèå ìåæäó ãðóïïàìè îò÷åòëèâîå.

Çàêëþ÷åíèå
Èíîêàðäèîãðàôèÿ îáëàäàåò

äèàãíîñòè÷åñêîé öåííîñòüþ äëÿ
îïðåäåëåíèÿ ñèñòîëè÷åñêîé
ôóíêöèè ëåâîãî æåëóäî÷êà. Ðàç-
ðàáîòàííûå ðåøàþùèå ïðàâèëà
ïîçâîëÿþò ÈÊÃ ñ âûñîêîé ñòå-
ïåíüþ äîñòîâåðíîñòè ðàñïðåäå-

Òàáëèöà 3

Ìàòðèöà êëàññèôèêàöèè, îòðàæàþùàÿ ïðîöåíò ïðàâèëüíîñòè ðåøåíèé
ïðè îöåíêå ðàçëè÷èé ìåæäó èññëåäóåìûìè ãðóïïàìè

Òàáëèöà 4

Êîîðäèíàòû öåíòðîèäîâ ãðóïï

Ðèñ. 2. Ãðàôèê ïîëîæåíèÿ îáúåêòîâ òðåõ ãðóïï â êîîðäè-
íàòàõ ïåðâîé è âòîðîé êàíîíè÷åñêèõ ÊËÄÔ
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ëÿòü îáñëåäóåìûõ íà ãðóïïû ñ íîðìàëü-
íîé, óìåðåííî ñíèæåííîé è ðåçêî ñíè-
æåííîé ñîêðàòèòåëüíîé ñïîñîáíîñòüþ
ìèîêàðäà. Äàííûé ïîäõîä ê îöåíêå ñèñ-

òîëè÷åñêîé ôóíêöèè ëåâîãî æåëóäî÷êà
è àïïàðàò äëÿ ðåãèñòðàöèè ÈÊÃ ìîãóò
èñïîëüçîâàòüñÿ â ñîâðåìåííûõ ñêðèíèí-
ãîâûõ äèàãíîñòè÷åñêèõ êîìïëåêñàõ.
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3-é Öåíòðàëüíûé âîåííûé êëèíè÷åñêèé ãîñïèòàëü èì. À.À.Âèøíåâñêîãî, ã. Êðàñíîãîðñê, Ìîñ-
êîâñêàÿ îáëàñòü

Èññëåäîâàíèÿ ïðîâåäåíî íà 87 íàïðàâëåííûõ äëÿ õèðóðãè÷åñêîãî ëå÷åíèÿ êàòàðàêòû ïàöèåíòàõ
(112 ãëàç), êîòîðûå áûëè ñãðóïïèðîâàíû â çàâèñèìîñòè îò èñõîäíîãî âíóòðèãëàçíîãî äàâëåíèÿ
(ÂÃÄ), ñòåïåíè ïñåâäîýêñôîëèàòèâíîãî ñèíäðîìà (ÏÝÑ), íàëè÷èÿ ñîïóòñòâóþùåé ñîñóäèñòîé
ïàòîëîãèè. Óðîâåíü ÂÃÄ îöåíèâàëñÿ â ïåðâûå, òðåòüè ñóòêè è ÷åðåç ìåñÿö ïîñëå ôàêîýìóëüñèôèêàöèè
êàòàðàêòû ñ èìïëàíòàöèåé èíòðàîêóëÿðíîé ëèíçû. Óñòàíîâëåíî, ÷òî ÷àñòîòà ñëó÷àåâ ðåàêòèâíîé
ãèïåðòåíçèè â ãðóïïàõ âàðüèðîâàëà îò 10,7 äî 18,7% è êîððåëèðîâàëà ñ âûðàæåííîñòüþ ïðîÿâëåíèé
ÏÝÑ, èñõîäíûì óðîâíåì ÂÃÄ è íàëè÷èåì ñèñòåìíûõ ñåðäå÷íî-ñîñóäèñòûõ çàáîëåâàíèé. Ïðè ýòîì
äîìèíèðóþùóþ ðîëü èãðàþò ñîñóäèñòûå ôàêòîðû. Ïîëó÷åííûå ðåçóëüòàòû ïîçâîëÿþò îïðåäåëÿòü
ïàöèåíòîâ ñ ÏÝÑ, âõîäÿùèõ â ãðóïïó âûñîêîãî ðèñêà ðàçâèòèÿ ðåàêòèâíîé ãèïåðòåíçèè,
è òåì ñàìûì ïîâûñèòü êà÷åñòâî èõ íàáëþäåíèÿ è ëå÷åíèÿ.
Ê ë þ ÷ å â û å  ñ ë î â à:  ïñåâäîýêñôîëèàòèâíûé ñèíäðîì, ðåàêòèâíàÿ ãèïåðòåíçèÿ, ôàêîýìóëüñè-
ôèêàöèÿ êàòàðàêòû, ôàêòîðû ðèñêà, âíóòðèãëàçíîå äàâëåíèå.

Serik A.N., Brizhak P.E., Nikitina I.V. – Peculiarities of reactive hypertension after phacoemulsi-
fication cataract with patients of pseudoexfoliation syndrome. Research was carried out on 87 designed
for the surgical treatment of cataract patients (112 eyes) who were grouped according to the initial intraocular
pressure (IOP), the degree of pseudoexfoliative syndrome (PES), the presence of concomitant vascular
pathology. IOP level was estimated in the first, the third day, and a month after cataract phacoemulsification
with intraocular lens implantation. It was found that the incidence of reactive hypertension in the groups
ranged from 10,7 to 18,7% and correlated with the severity of the manifestations of the PES, baseline
IOP and the presence of systemic cardiovascular disease. At the same time dominated by vascular factors.
The results allow to identify patients with RPE included in the group of high risk of developing hypertension,
reactive, and thus improve the quality of their care and treatment.
K e y  w o r d s:  Pseudoexfoliation syndrome, reactive hypertension, phacoemulsification cataract risk
factors, intraocular pressure.


