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ÑÒÂÎÐÅÍÍß ÏÐÎÃÐÀÌÍÎÃÎ
ÇÀÁÅÇÏÅ×ÅÍÍß ÄËß Ê²ËÜÊ²ÑÍÎ¯
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ÅËÅÊÒÐÎÊÀÐÄ²ÎÃÐÀÔ²¯

Ðåçþìå. Ç ìåòîþ êë³í³÷íîãî îá´ðóíòóâàííÿ ñòâîðåíîãî âëàñíîãî
ïðîãðàìíîãî çàáåçïå÷åííÿ ê³ëüê³ñíî¿ îö³íêè ÅÊÃ ç äîñë³äæåííÿì
çì³í ê³íöåâî¿ ÷àñòêè ôàçè ðåïîëÿðèçàö³¿ îáñòåæåíî 68 ïàö³ºíò³â
â ðîçïîä³ë³ ä³àãíîç³â ñòàá³ëüíî¿ ñòåíîêàðä³¿ (ÑòÑò, n=36) ³
õâîðèõ íà ãîñòðèé Q-³íôàðêò ì³îêàðäà (Ã²Ì, n=32). Çàëåæíî
ä³àãíîç³â ÑòÑò ³ ²Ì îá'ºêòèâ³çîâàíà òåíäåíö³ÿ äî ïåðåâàæàííÿ
âèñîòè íàõèëó ñåãìåíòà ST ÷åðåç 1 ñ ðåºñòðàö³¿ äëÿ êîìïëåêñó
ïåðåä÷àñíîãî øëóíî÷êîâîãî ñêîðî÷åííÿ â ïàö³ºíò³â ç ²Ì ïðîòè
ÑòÑò (1,75+0,11 ïðîòè 1,45+0,18 mV, p= 0,17), â òîé æå ÷àñ ó
ïàö³ºíò³â ç ²Ì ïðîòè ÑòÑò ñóòòºâî ïåðåâàæàâ êóò Yî ñïðÿ-
ìóâàííÿ ñåãìåíòà ST (35,60+2,55 ïðîòè 26,36+2,40î, p=0,011).
Çàëåæíî ëîêàë³çàö³¿ ²Ì äîâåäåíå ïåðåâàæàííÿ íàõèëó ñåãìåíòà
ST (ST slope) ³ âèñîòè ïðîäîâæåííÿ ñïðÿìóâàííÿ íàõèëó ÷åðåç 1 ñ
ðåºñòðàö³¿ (mV) äëÿ çàäíüîãî ²Ì ç àíàëîã³÷íîþ çàëåæí³ñòþ äëÿ
êóòà b î ñïðÿìóâàííÿ ñåãìåíòà ST çàëåæíî ëîêàë³çàö³¿ ²Ì, çì³íè
äîñòîâ³ðí³ äëÿ â³äâåäåíü çàäíüî¿ ñò³íêè ë³âîãî øëóíî÷êà, ÿê äëÿ
âèñîòè ïðîäîâæåííÿ ñïðÿìóâàííÿ ST (4,17+1,32 ³ 8,00+0,58 mV,
ð=0,013), òàê ³ êóòà b î (5,55+2,11 ³ 13,50+1,13î, ð=0,01). Îòæå
âïðîâàäæåííÿ âëàñíî¿ ïðîãðàìè ê³ëüê³ñíî¿ îö³íêè ÅÊÃ äîçâîëÿº
îïòèì³çóâàòè ³ ðîçøèðèòè ä³àãíîñòèêó ³øåì³÷íèõ çì³í ôàçè
ðåïîëÿðèçàö³¿ òà ñïðÿìóâàííÿ ñåãìåíòà ST íà ÅÊÃ.

Êëþ÷îâ³ ñëîâà: åëåêòðîêàðä³îã-
ðàìà, ñåãìåíò ST, ê³ëüê³ñíà îö³íêà
ÅÊÃ.

Âñòóï
²ç ÷èñåëüíèõ ìåòîä³â ôóíêö³îíàëüíîãî äîñë³ä-

æåííÿ ñòàíó ñåðöåâî-ñóäèííî¿ ñèñòåìè åëåêòðî-
êàðä³îãðàô³ÿ (ÅÊÃ) íå ò³ëüêè íå âòðàòèëà ñâîãî
çíà÷åííÿ, àëå é çíàõîäèòü âñå øèðøå âïðîâàä-
æåííÿ [1]. Íàòîì³ñòü, íåçâàæàþ÷è íà òðèâàëèé
äîñâ³ä àíàë³çó ÅÊÃ, ìåòîäèêà âèì³ðþâàííÿ ¿¿ ïà-
ðàìåòð³â âèçíàíà íåäîñòàòíüî óí³ô³êîâàíîþ ³
åëåêòðîô³ç³îëîã³÷íî îá´ðóíòîâàíîþ, ÿê íàïðèê³íö³
ÕÕ ñò [3], òàê ³ ïðîäîâæóº çàëèøàòèñÿ ç ñüîãî-
äåííèìè ïðîòèð³÷÷ÿìè ïðè âèçíà÷åíí³ òî÷êè
â³äðàõóíêó àìïë³òóä çóáö³â, çì³ùåííÿ ñåãìåíòà
ST òîùî. Ñóòòºâî ï³äâèùóºòüñÿ äîêàçîâà áàçà çà
âèêîðèñòàííÿ ÅÊÃ ç îö³íêîþ "³øåì³÷íèõ ìîäå-
ëåé" çì³í ñåãìåíòà ST, â òîìó ÷èñë³ äëÿ ãîñòðî¿
òðîìáîåìáîë³¿ ëåãåíü ç âèñîêèì çâ'ÿçêîì ì³æ
íèìè ³ ñìåðòþ (ÂØ 6,35; ð=0,007) òà ÷àñòîòîþ
óñêëàäíåíü (ÂØ 4,19; ð=0,002) [11], à ïðîãíîç
³íôàðêòó ì³îêàðäà (²Ì) ç ì³í³ìàëüíèìè çì³íàìè
ÅÊÃ, ùî íå â³äïîâ³äàþòü êðèòåð³ÿì äëÿ ï³äéîìó
ñåãìåíòà ST, ìîæå íå â³äð³çíÿòèñÿ â³ä ïàö³ºíò³â ç³
çíà÷íèìè çì³íàìè ñåãìåíòà ST (7,1 ïðîòè 9,3%,

log-rank òåñò p=0,315), â òîìó ÷èñë³ ó æ³íîê ³ç õî-
ðîøèì êîðîíàðíèì êîëàòåðàëüíèì êðîâîîá³ãîì,
ùî ³ ôîðìóº ì³í³ìàëüí³ çì³íè ÅÊÃ [10]. À îòæå
ïîøóê íîâèõ ï³äõîä³â äî îö³íêè çì³í ñåãìåíòà ST
ïðîäîâæóº çàëèøàòèñÿ íàäçâè÷àéíî àêòóàëüíèì
[4]

Ìåòà äîñë³äæåííÿ
Ðîçðîáèòè ìåäè÷íå ïðîãðàìíå çàáåçïå÷åííÿ

äëÿ ê³ëüê³ñíî¿ îö³íêè åëåêòðîêàðä³îãðàìè ç äîñ-
ë³äæåííÿì çì³í ñåãìåíòà ST ³ ïîêðàùåííÿì ³í-
ôîðìàòèâíîñò³ ä³àãíîñòèêè òà ïðîãíîçóâàííÿ
ïåðåá³ãó êàðä³àëüíî¿ ïàòîëîã³¿ ç ¿¿ êë³í³÷íèì
âïðîâàäæåííÿì.

Ìàòåð³àë ³ ìåòîäè
Îáñòåæåíî 68 ïàö³ºíò³â, ùî íàä³éøëè â îáëàñ-

íèé êàðä³îëîã³÷íèé äèñïàíñåð ì.×åðí³âö³ â ðîç-
ïîä³ë³ ä³àãíîç³â ñåðåä îáñòåæåíèõ ïàö³ºíò³â çã³äíî
Íàêàçó ÌÎÇ Óêðà¿íè ¹ 54 â³ä 14.02.02. "Ïðî
çàòâåðäæåííÿ êëàñèô³êàö³¿ çàõâîðþâàíü ñèñòåìè
êðîâîîá³ãó", Íàêàçó ÌÎÇ Óêðà¿íè ¹ 436 â³ä
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Êë³í³÷íà òà åêñïåðèìåíòàëüíà ïàòîëîã³ÿ Òîì X²V,  ¹1 (51), 2015

03.07.2006 ð. "Ïðî çàòâåðäæåííÿ ïðîòîêîë³â íàäà-
ííÿ ìåäè÷íî¿ äîïîìîãè çà ñïåö³àëüí³ñòþ "Êàðä³î-
ëîã³ÿ", ðîçä³ë "1.11.³øåì³÷íà õâîðîáà ñåðöÿ: ñòà-
á³ëüíà ñòåíîêàðä³ÿ íàïðóæåííÿ ²-²² ÔÊ", Íàêàçó
ÌÎÇ Óêðà¿íè ¹ 455 â³ä 02.07.2014 ð. "Ïðî çàò-
âåðäæåííÿ òà âïðîâàäæåííÿ ìåäèêî-òåõíîëî-
ã³÷íèõ äîêóìåíò³â ç³ ñòàíäàðòèçàö³¿ ìåäè÷íî¿
äîïîìîãè ïðè ãîñòðîìó êîðîíàðíîìó ñèíäðîì³ ç
åëåâàö³ºþ ñåãìåíòà ST" (â ÿêèõ îáîâ'ÿçêîâèì º
ïóíêò - ðåºñòðàö³ÿ "ÅÊÃ ó 12 â³äâåäåííÿõ â äèíà-
ì³ö³") ä³àãíîñòîâàíà ñòàá³ëüíà ñòåíîêàðä³ÿ íàïðó-
æåííÿ (ÑòÑò, n=36) ç/áåç ïðîÿâ³â àðèòì³¿ (øëó-
íî÷êîâà åêñòðàñèñòîë³ÿ), ãðóïó ç³ñòàâëåííÿ ñêëà-
ëè õâîð³ íà ãîñòðèé Q-³íôàðêò ì³îêàðäà (Ã²Ì,
n=32) ç/áåç ïðîÿâ³â àðèòì³¿ (øëóíî÷êîâà åêñò-
ðàñèñòîë³ÿ). Âñ³ì õâîðèì ïðîâåäåíî àíàë³ç ÅÊÃ
ñïîêîþ ïðè íàäõîäæåíí³ òà íà 10-é äîá³ ñïîñ-
òåðåæåííÿ ç ¿¿ ê³ëüê³ñíèì ³ ÿê³ñíèì àíàë³çîì, îö³í-
êîþ çì³í ñåãìåíòà ST ç âèêîðèñòàííÿì ñòàí-
äàðòíîãî 3-õ êàíàëüíîãî åëåêòðîêàðä³îãðàôà ³
âëàñíî ñòâîðåíî¿ ïðîãðàìè íà çàñàäàõ ³ñíóþ÷èõ
âïðîâàäæåíü [2, 10] ç äîñë³äæåííÿì êðèâèõ
øâèäê³ñíî¿ îö³íêè êîñîâèñõ³äíî¿ ³ êîñîíèñõ³äíî¿
äåïðåñ³¿ ³ åëåâàö³¿ ñåãìåíòà ST, âàð³àáåëüíîñò³
ñåðöåâîãî ðèòìó ³ äèñïåðñ³¿ ³íòåðâàëó QT, çì³í
äèôåðåíö³éîâàíîãî çóáöÿ Ò ïðè êîìï'þòåðíîìó
àíàë³ç³ ÅÊÃ òà ðîçðàõóíêîì ÂÌØ (ñï³ââ³ä-

íîøåííÿ çì³í ð³çíèö³ ïîòåíö³àë³â íà äðóãîìó êî-
ë³í³ çóáöÿ Ò äî ìàêñèìàëüíî¿ øâèäêîñò³ íà éîãî
ïåðøîìó êîë³í³ äèôåðåíö³éîâàíî¿ ÅÊÃ ³ç ïîáóäî-
âîþ ïåðøî¿ ïîõ³äíî¿ çóáöÿ Ò) çã³äíî âëàñíî ðîç-
ðîáëåíîãî ìåäè÷íîãî ïðîãðàìíîãî çàáåçïå÷åííÿ
ê³ëüê³ñíî¿ îö³íêè ÅÊÃ. Êðèòåð³ºì âêëþ÷åííÿ â
äîñë³äæåííÿ º çì³íè íàõèëó ñåãìåíòà ST íà ÅÊÃ
ó ôàç³ ðåïîëÿðèçàö³¿, çâè÷íî¿ ÅÊÃ àáî çà øëó-
íî÷êîâî¿ åêñòðàñèñòîë³¿, ùî äîçâîëÿëî îö³íèòè
êîñîâèñõ³äíó ³ êîñîíèñõ³äíó äåïðåñ³þ ñåãìåíòà
ST. Ñòîñîâíî àíàë³çó ôàçè ðåïîëÿðèçàö³¿ ÅÊÃ
âèêîðèñòîâóâàëè âëàñíî ñòâîðåíó ïðîãðàìó äëÿ
ê³ëüê³ñíî¿ îö³íêè íàõèëó ST (ST slope) ç âèç-
íà÷åííÿì çì³í ñåãìåíòà ST ÷åðåç 0,08 ñ ï³ñëÿ
òî÷êè J, êóòà βî ñïðÿìóâàííÿ ñåãìåíòà ST ³ âèñî-
òè ïðîäîâæåííÿ ñïðÿìóâàííÿ íàõèëó ñåãìåíòà
ST (âèñîòà íàõèëó ST, mV) ÷åðåç 1 ñåêóíäó
ðåºñòðàö³¿, ÿê íàâåäåíî íà ðèñóíêó 1, ³ ïðåäñ-
òàâëåíî âëàñíèìè ðåçóëüòàòàìè [2].

Còàòèñòè÷íà îáðîáêà îòðèìàíèõ ðåçóëüòàò³â
´ðóíòóºòüñÿ íà îáðàõóâàíí³ âèá³ðêîâîãî ñåðåä-
íüîãî çíà÷åííÿ, ñòàíäàðòíî¿ ïîìèëêè ñåðåäíüîãî,
âèçíà÷åíí³ äîñòîâ³ðíîñò³ ðîçá³æíîñòåé ê³ëüê³ñíèõ
ïàðàìåòð³â çà ïåðåâ³ðêè "íóëüîâî¿" ã³ïîòåçè ³ç çàñ-
òîñóâàííÿì t-êðèòåð³þ U.Gosset (Student) òà îö³í-
êîþ ðîçá³æíîñò³ çà ð³âíåì çíà÷óùîñò³ ð äëÿ t-
êðèòåð³þ <0,05. Ïðè âèêîðèñòàíí³ äâîõ çàëåæíèõ

Ðèñ. 1. Îö³íêà íàõèëó ST (ST slope) ç âèçíà÷åííÿì çì³í ñåãìåíòà ST ÷åðåç 0,08 ñ ï³ñëÿ òî÷êè J, êóòà βî

ñïðÿìóâàííÿ ñåãìåíòà ST ³ âèñîòè ïðîäîâæåííÿ ñïðÿìóâàííÿ íàõèëó ñåãìåíòà ST (âèñîòà íàõèëó ST, mV)
÷åðåç 1 ñ ðåºñòðàö³¿ (àäàïò. ç [11]).

âèá³ðîê òà íîðìàëüíîãî ðîçïîä³ëó ìàñèâ³â çàñòî-
ñîâóâàëè ïàðíèé t-êðèòåð³é Student, ïðè íåíîð-
ìàëüíîìó ðîçïîä³ë³ õî÷à á îäíîãî ç ìàñèâ³â - t-
êðèòåð³é Wilkoxon; äëÿ äâîõ íåçàëåæíèõ âèá³ðîê
òà íîðìàëüíîãî ðîçïîä³ëó ìàñèâ³â - 2-õ âèá³ð-
êîâèé t-êðèòåð³é Student, íåíîðìàëüíîãî ðîçïîä³ëó
- U-êðèòåð³é Wilkoxon. Â ðîçðàõóíêàõ âèêîðèñ-
òîâóâàëè ïàêåòè ïðèêëàäíèõ ïðîãðàì "Microsoft

Excel 97" (Microsoft).

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ
Íà ïåðøîìó åòàï³ äîñë³äæåííÿ ïðîàíàë³çîâàíî

ðîçïîä³ë íàõèëó ST (ST slope) ç âèçíà÷åííÿì çì³í
ñåãìåíòà ST ÷åðåç 0,08 ñ ï³ñëÿ òî÷êè J, êóòà βî

ñïðÿìóâàííÿ ñåãìåíòà ST ³ âèñîòè ïðîäîâæåííÿ
ñïðÿìóâàííÿ íàõèëó ñåãìåíòà ST (âèñîòà íàõèëó
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ST) ÷åðåç 1 ñ ðåºñòðàö³¿ â ðîçïîä³ë³ çì³í ñåãìåíòà
ST ó õâîðèõ íà ÑòÑò ç/áåç ïðîÿâàìè àðèòì³¿
(øëóíî÷êîâà åêñòðàñèñòîë³ÿ). Ïðè öüîìó çàïðî-
ïîíîâàíî âèçíà÷àòè, ÿê íàâåäåíî íà ðèñóíêó 2,
òàêîæ íàõèë ñåãìåíòà ST åêñòðàñèñòîëè (ST
slope) ç âèçíà÷åííÿì éîãî çì³í ÷åðåç 0,08 ñ ï³ñëÿ
òî÷êè J, íàõèë êóòà Yî ñïðÿìóâàííÿ ñåãìåíòà ST
³ âèñîòè ïðîäîâæåííÿ ñïðÿìóâàííÿ íàõèëó ñåã-
ìåíòà ST (âèñîòà íàõèëó ST, mV) ÷åðåç 1 ñ
ðåºñòðàö³¿ äëÿ êîìïëåêñó ïåðåä÷àñíîãî øëó-
íî÷êîâîãî ñêîðî÷åííÿ.

Âèçíà÷åíî îäíàêîâó éìîâ³ðí³ñòü ðîçïîä³ëó õâî-
ðèõ â ãðóïè çà ñòàòòþ, ñåðåäí³é â³ê ñêëàâ 68 ðð,
ùî ³ ñëóãóâàëî äîñòîâ³ðíîþ ìåæåþ ðîçïîä³ëó
äëÿ äâîõ â³êîâèõ ãðóï (61,00+2,46 ïðîòè 76,00+3,30
ðð, p=0,0069). Îö³íêà â ãåíäåðíîìó ðîçïîä³ë³ öåíò-
ðàëüíî¿ ãåìîäèíàì³êè ïðè åõîêàðä³îãðàô³¿ ñâ³ä-
÷èëà ïðî ïåðåâàæàííÿ ó ÷îëîâ³ê³â ê³íöåâî-
ä³àñòîë³÷íîãî ðîçì³ðó (6,13+0,34 ïðîòè 5,32+0,16
ñì, p=0,035) òà ê³íöåâîñèñòîë³÷íîãî ðîçì³ðó
(4,80+0,33 ïðîòè 3,88+0,28 ñì, p=0,038), ùî çóìî-
âèëî ñóòòºâå çíèæåííÿ çàãàëüíî¿ ôðàêö³¿ âèêèäó ó
÷îëîâ³ê³â (43,25+4,64 ïðîòè 56,17+2,58 %,

p=0,019). Ó ïàö³ºíò³â ñòàðøî¿ â³êîâî¿ ãðóïè îö³íêà
íàõèëó ñåãìåíòà ST åêñòðàñèñòîëè (ST slope) ç
âèçíà÷åííÿì éîãî çì³í ÷åðåç 0,08 ñ ï³ñëÿ òî÷êè J,
êóòà Yî ñïðÿìóâàííÿ ñåãìåíòà ST ³ âèñîòè ïðî-
äîâæåííÿ ñïðÿìóâàííÿ íàõèëó ñåãìåíòà ST (âè-
ñîòà íàõèëó ST, mV) ÷åðåç 1 ñ ðåºñòðàö³¿ äëÿ êîì-
ïëåêñó ïåðåä÷àñíîãî øëóíî÷êîâîãî ñêîðî÷åííÿ
ñâ³ä÷èëà ïðî â³êîâ³ ðîçá³æíîñò³. Âèçíà÷åíî ïåðå-
âàæàííÿ âèñîòè ïðîäîâæåííÿ ñïðÿìóâàííÿ íà-
õèëó ñåãìåíòà ST (âèñîòà íàõèëó ST) ÷åðåç 1 ñ
ðåºñòðàö³¿ äëÿ êîìïëåêñó ïåðåä÷àñíîãî øëó-
íî÷êîâîãî ñêîðî÷åííÿ â ñòàðø³é â³êîâ³é ãðóï³
(1,80+0,09 ïðîòè 1,40+0,16 mV, p=0,034). Òàêîæ â
ñòàðø³é ãðóï³ ñóòòºâî ïåðåâàæàâ êóò Yî ñïðÿ-
ìóâàííÿ ñåãìåíòà ST (35,66+2,51 ïðîòè 26,30+
2,39î, p=0,0093). Âèçíà÷åí³ ðîçá³æíîñò³ ñôîð-
ìóâàëè íàñòóïíå çàâäàííÿ - ïîð³âíÿííÿ íàõèëó
ñåãìåíòà ST åêñòðàñèñòîëè (ST slope) ³ âèñîòè
ïðîäîâæåííÿ ñïðÿìóâàííÿ íàõèëó ñåãìåíòà ST
(âèñîòà íàõèëó ST, mV) ÷åðåç 1 ñ ðåºñòðàö³¿ (mV)
òà êóòà Yî ñïðÿìóâàííÿ ñåãìåíòà ST ³ äëÿ
êîìïëåêñó ïåðåä÷àñíîãî øëóíî÷êîâîãî ñêîðî÷å-
ííÿ çàëåæíî ðîçïîä³ëó ä³àãíîç³â ÑòÑò ³ ²Ì.

Ðèñ. 2. Îá'ºêòèâ³çàö³ÿ íàõèëó ñåãìåíòà ST åêñòðàñèñòîëè (ST slope) ³ âèñîòè ïðîäîâæåííÿ ñïðÿìóâàííÿ
íàõèëó ñåãìåíòà ST (âèñîòà íàõèëó ST, mV) ÷åðåç 1 ñ ðåºñòðàö³¿ òà êóòà Yî ñïðÿìóâàííÿ ñåãìåíòà ST äëÿ

êîìïëåêñó ïåðåä÷àñíîãî øëóíî÷êîâîãî ñêîðî÷åííÿ (à) ³ êóòà  βî  çà ãîñòðîãî ³íôàðêòó ì³îêàðäà (á).

Âèçíà÷åíà òåíäåíö³ÿ, ùî îäíàê áóëà íåäîñ-
òîâ³ðíîþ, äî ïåðåâàæàííÿ âèñîòè ïðîäîâæåííÿ
ñïðÿìóâàííÿ íàõèëó ñåãìåíòà ST (âèñîòà íàõèëó
ST, mV) ÷åðåç 1 ñ ðåºñòðàö³¿ äëÿ êîìïëåêñó ïå-
ðåä÷àñíîãî øëóíî÷êîâîãî ñêîðî÷åííÿ â ïàö³ºíò³â
ç ²Ì ïðîòè ÑòÑò (1,75+0,11 ïðîòè 1,45+0,18 mV,
p= 0,17). Ó òîé æå ÷àñ ó ïàö³ºíò³â ç ²Ì ïðîòè
ÑòÑò ñóòòºâî ïåðåâàæàâ êóò Yî ñïðÿìóâàííÿ
ñåãìåíòà ST (35,60+2,55 ïðîòè 26,36+2,40î, p=
0,011). Íàñòóïíèì åòàïîì äîñë³äæåííÿ âèç-
íà÷åíî àíàë³ç íàõèëó ñåãìåíòà ST (ST slope) ³ âè-
ñîòè ïðîäîâæåííÿ ñïðÿìóâàííÿ íàõèëó ÷åðåç 1 ñ
ðåºñòðàö³¿ (mV) òà êóòà βî ñïðÿìóâàííÿ ñåãìåíòà
ST çàëåæíî ëîêàë³çàö³¿ ²Ì (ïåðåäíüî¿/çàäíüî¿
ñò³íêè ë³âîãî øëóíî÷êà) ç ðåºñòðàö³ºþ â³äâåäåíü
â ñï³ââ³äíîøåíí³ çì³í ñåãìåíòà ST ó I, III, V2, V6
â³äâåäåííÿõ. Ç'ÿñóâàëîñÿ ïåðåâàæàííÿ íàõèëó
ñåãìåíòà ST (ST slope) ³ âèñîòè ïðîäîâæåííÿ

ñïðÿìóâàííÿ íàõèëó ÷åðåç 1 ñ ðåºñòðàö³¿ (mV) äëÿ
çàäíüîãî ²Ì ç àíàëîã³÷íîþ çàëåæí³ñòþ äëÿ êóòà
Yî ñïðÿìóâàííÿ ñåãìåíòà ST çàëåæíî ëîêàë³çàö³¿
²Ì. Ó òîé æå ÷àñ ðîçá³æíîñò³ áóëè äîñòîâ³ðíèìè
ò³ëüêè äëÿ çàäíüî¿ ñò³íêè, ÿê äëÿ âèñîòè
ïðîäîâæåííÿ ñïðÿìóâàííÿ ST (4,17+1,32 ³
8,00+0,58 mV, ð=0,013), òàê ³ êóòà βî (5,55+2,11 ³
13,50+1,13î, ð=0,01). Âèÿâëåí³ çì³íè ïîòðåáóþòü
ïîäàëüøèõ äîñë³äæåíü, îñê³ëüêè ñïðîáè ÿê³ñíî
îö³íèòè êîñîâèñõ³äíó, êîñîíèñõ³äíó âèïóêëó, ãî-
ðèçîíòàëüíó, êîñîíèñõ³äíó äîíèçó â³äâåðíóòó äåï-
ðåñ³¿ ³ åëåâàö³þ ñåãìåíòà ST ïðîäîâæóþòü âèâ-
÷àòèñÿ â ñó÷àñíèõ äîñë³äæåííÿõ ñòîñîâíî îñîá-
ëèâîñòåé ðîçïîä³ëó öèõ çì³í ó ñïîðòñìåí³â [6],
ïðè ñèíäðîì³ ðàííüî¿ ðåïîëÿðèçàö³¿ [7], ñèíäðîì³
Áðóãàäà [10], ïðîÿâ³â íàïðóæåííÿ (strain) ç ¿õ àñè-
ìåòðè÷íîþ êîñîíèñõ³äíîþ äåïðåñ³ºþ ñåãìåíòà
ST [5] òîùî. Ïðîäîâæóºòüñÿ äîñë³äæåííÿ çì³í

Îðèã³íàëüí³ äîñë³äæåííÿ



158

Êë³í³÷íà òà åêñïåðèìåíòàëüíà ïàòîëîã³ÿ Òîì X²V,  ¹1 (51), 2015

ñåãìåíòà ST òèïó "convex(frown)/concave(smiley)"
["îïóêëà(ïîõìóðà)/óâ³ãíóòà(ñìàéëèê)"] òà ¿õ ðîë³ â
ÅÊÃ ä³àãíîñòèö³ [8, 11]. Ðåàë³çàö³ºþ âëàñíî¿ ïðîã-
ðàìè âäàëîñÿ äîñÿãíóòè îïòèì³çàö³¿ ê³ëüê³ñíî¿
îö³íêè çì³í ôàçè ðåïîëÿðèçàö³¿, ââåñòè äîñ-
ë³äæåííÿ íàõèëó ñåãìåíòà ST åêñòðàñèñòîëè (ST
slope) ³ âèñîòè ïðîäîâæåííÿ ñïðÿìóâàííÿ íàõèëó
ñåãìåíòà ST (âèñîòà íàõèëó ST, mV) ÷åðåç 1 ñ
ðåºñòðàö³¿ òà êóò³â βî ³ Yî ñïðÿìóâàííÿ ñåãìåíòà
ST äëÿ çì³íåíîãî ñïðÿìóâàííÿ ñåãìåíòà ST íîð-
ìàëüíîãî/³øåì³÷íîãî ñêîðî÷åííÿ ³ êîìïëåêñó ïå-
ðåä÷àñíîãî øëóíî÷êîâîãî ñêîðî÷åííÿ çà àðèòì³¿.
À îòæå âïðîâàäæåííÿì âëàñíî¿ ïðîãðàìè íàäàº
ìîæëèâ³ñòü ê³ëüê³ñíî¿ îö³íêè çâ'ÿçê³â ³øåì³¿ ì³î-
êàðäà ³ çì³í ñåãìåíòà ST, îñê³ëüêè â³äîìèì º
ôàêò äåòåðì³íàö³¿ âèõ³äíî¿ ST-äåïðåñ³¿ ïîâ'ÿçàíî¿ ç
ï³äâèùåíèì ðèçèêîì ðîçâèòêó ³øåì³÷íî¿ ïîä³¿, à
îòæå º ö³ííèì ïðîãíîñòè÷íèì ôàêòîðîì ³øåì³¿
ì³îêàðäà [11] òà àêòèâíî âïðîâàäæóºòüñÿ â ñó-
÷àñíèõ äîñë³äæåííÿõ â ÿêîñò³ ìåòîäà îá'ºêòè-
â³çàö³¿ íàâàíòàæóâàëüíèõ òåñò³â [9]. Îñîáëèâî
ö³êàâèì ïðåäñòàâëÿºòüñÿ âèâ÷åííÿ "øâèäêî¿"
(ðèñ.1) êîñîâèñõ³äíî¿ äåïðåñ³¿ ñåãìåíòà ST, îñ-
ê³ëüêè âîíà º äîñòàòíüî ÷àñòîþ çíàõ³äêîþ (20%)
ïðè ðåºñòðàö³¿ ÅÊÃ ó çäîðîâèõ ÷îëîâ³ê³â ñåðåä-
íüîãî â³êó ³ ïîâ'ÿçàíà ç 30% çíèæåííÿì ðèçèêó
ñìåðò³ â³ä ³øåì³÷íî¿ õâîðîáè ñåðöÿ ïîð³âíÿíî ç
îñîáàìè ç íîðìàëüíèì ST-ñåãìåíòîì, ïðè öüîìó
ðèçèê ñåðöåâî-ñóäèííî¿ ñìåðò³ ÷èñåëüíî íèæ÷èé â
ãðóï³ "øâèäêî¿" êîñîâèñõ³äíî¿ äåïðåñ³¿ ñåãìåíòà
ST ïðîòè íîðìàëüíîãî ST (ÂÐ/HR 0,82, 95% Ä²
0,65-1,04), à ðèçèê äëÿ ãîðèçîíòàëüíî¿ äåïðåñ³¿
çðîñòàâ â 1,45 ðàçè (ÂÐ/HR 1,45, 95% Ä² 1,09-
1,90) [9].

Âèñíîâêè
1.Âïðîâàäæåííÿ âëàñíî¿ ïðîãðàìè ê³ëüê³ñíî¿

îö³íêè ÅÊÃ äîçâîëÿº îïòèì³çóâàòè ä³àãíîñòèêó
³øåì³÷íèõ çì³í ôàçè ðåïîëÿðèçàö³¿.

2.Ê³ëüê³ñíà îö³íêà ôàçè ðåïîëÿðèçàö³¿ âêëþ÷àº
äîñë³äæåííÿ íàõèëó ñåãìåíòà ST (ST slope) ³ âè-
ñîòè ïðîäîâæåííÿ ñïðÿìóâàííÿ íàõèëó ñåãìåíòà
ST (âèñîòà íàõèëó ST, mV) ÷åðåç 1 ñåêóíäó
ðåºñòðàö³¿ òà êóò³â  βî (íîðìàëüíîãî/³øåì³÷íîãî
ñêîðî÷åííÿ ì³îêàðäà) ³ Yî (êîìïëåêñó ïåðåä-
÷àñíîãî øëóíî÷êîâîãî ñêîðî÷åííÿ) ñïðÿìóâàííÿ
ñåãìåíòà ST .
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ÑÅÃÌÅÍÒÀ ST ÏÐÈ ÝËÅÊÒÐÎÊÀÐÄÈÎÃÐÀÔÈÈ
Â.Ê. Òàùóê, Î.Ñ. Ïîëÿíñêàÿ, Ï.Ð. Èâàí÷óê,

 Å.Â Êîñòåíêî., Å.Ì. Çëîíèêîâà
Ðåçþìå. Ñ öåëüþ êëèíè÷åñêîãî îáîñíîâàíèÿ ñîçäàííîãî

ñîáñòâåííîãî ïðîãðàììíîãî îáåñïå÷åíèÿ êîëè÷åñòâåííîé
îöåíêè ýëåêòðîêàðäèîãðàììû (ÝÊÃ) ñ èññëåäîâàíèåì
èçìåíåíèé êîíå÷íîé ÷àñòè ôàçû ðåïîëÿðèçàöèè îáñëåäîâàíî
68 ïàöèåíòîâ â ðàñïðåäåëåíèè äèàãíîçîâ ñòàáèëüíîé
ñòåíîêàðäèè (ÑòÑò, n=36) è áîëüíûõ îñòðûì Q-èíôàðêò
ìèîêàðäà (ÎÈÌ, n=32). Â çàâèñèìîñòè ðàñïðåäåëåíèÿ
äèàãíîçîâ ÑòÑò è ÎÈÌ îáúåêòèâèçèðîâàíà òåíäåíöèÿ ê
ïðåîáëàäàíèþ âûñîòû íàêëîíà ñåãìåíòà ST ÷åðåç 1 ñ ðåãèñò-
ðàöèè êîìïëåêñà ïðåæäåâðåìåííîãî æåëóäî÷êîâîãî ñîê-
ðàùåíèÿ ó ïàöèåíòîâ ñ ÎÈÌ ïðîòèâ ÑòÑò (1,75+0,11
ïðîòèâ 1,45+0,18 mV, p=0,17), â òî æå âðåìÿ ó ïàöèåíòîâ ñ
ÎÈÌ ïðîòèâ ÑòÑò ñóùåñòâåííî ïðåîáëàäàë óãîë Yo íàï-
ðàâëåíèÿ ñåãìåíòà ST (35,60+2,55 ïðîòèâ 26,36+2,40î,
p=0,011). Â çàâèñèìîñòè ëîêàëèçàöèè ÎÈÌ äîêàçàíî
ïðåîáëàäàíèå íàêëîíà ñåãìåíòà ST (ST slope) è âûñîòû
ïðîäîëæåíèå íàïðàâëåíèÿ íàêëîíà ÷åðåç 1 ñ ðåãèñòðàöèè
(mV) äëÿ çàäíåãî ÎÈÌ ñ àíàëîãè÷íîé çàâèñèìîñòüþ äëÿ
óãëà  βî  íàïðàâëåíèÿ ñåãìåíòà ST â çàâèñèìîñòè îò ëîêà-
ëèçàöèè ÎÈÌ, èçìåíåíèÿ äîñòîâåðíû äëÿ îòâîäåíèé çàäíåé
ñòåíêè ëåâîãî æåëóäî÷êà, êàê äëÿ âûñîòû ïðîäîëæåíèÿ
íàïðàâëåíèÿ ST (4,17+1,32 è 8,00+0,58 mV, ð=0,013), òàê è è
óãëà βî (5,55+2,11 è 13,50+1,13î, ð=0,01). Èòàê âíåäðåíèå
ñîáñòâåííîé ïðîãðàììû êîëè÷åñòâåííîé îöåíêè ÝÊÃ ïîç-
âîëÿåò îïòèìèçèðîâàòü è ðàñøèðèòü äèàãíîñòèêó èøå-
ìè÷åñêèõ èçìåíåíèé ôàçû ðåïîëÿðèçàöèè è íàïðàâëåíèÿ
ñåãìåíòà ST íà ÝÊÃ.

Êëþ÷åâûå ñëîâà: ýëåêòðîêàðäèîãðàììà, ñåãìåíò ST,
êîëè÷åñòâåííàÿ îöåíêà ÝÊÃ
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CREATING SOFTWARE FOR QUANTIFY EVALUATE
CHANGES OF ST-SEGMENT BY

ELECTROCARDIOGRAPHY

V.K. Tashchuk, O.S. Pol³anska, P.R. Ivanchuk,

O.V. Kostenko, K.M. Zlonikova

Abstract. For the purpose of clinical studying created own
software for quantitative evaluation of the electrocardiogram
(ECG) changes for the study of the final repolarization phase
were examined 68 patients in the distribution of the diagnosis of
stable angina (SA, n=36) and acute myocardial Q infarction
(AMI, n=32). Depending SA diagnoses and a tendency to
objectify if AMI prevalence of ST segment slope height after 1 s
registration for complex ventricular premature beat in patients
with AMI against SA (1,75+0,11 vs 1,45+0,18 mV, p=0,17),
while in patients with AMI significantly prevailed against SA
angle Yo wing of ST segment (35,60+2,55 vs 26,36+2,40î,
p=0,011). Depending on the localization of AMI proven
prevalence slope of ST segment (ST slope) and height extension

wing tilt in 1 s registration (mV) for the rear AMI with a similar
dependence for the angle  βî direction depending on the
localization of ST segment AMI leads to significant changes in
the posterior wall of the left ventricle, as for height extension
direction ST (4,17+1,32 and 8,00+0,58 mV, ð=0,013), and angle
βî  (5,55+2,11 and13,50+1,13î, ð=0,01). So implementing own
program of quantitative assessment of ECG optimize and expand
the diagnosis of ischemic changes of repolarization phase and
direction of ST segment on the ECG.

Key words: electrocardiogram, ST segment, quantification of
ECG.
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