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ÏÎÑÒÍÀÒÀËÜÍÎÌ ÏÅÐÈÎÄÅ

ÃÓ «Íàó÷íî-ïðàêòè÷åñêèé ìåäèöèíñêèé öåíòð äåòñêîé êàðäèîëîãèè è êàðäèîõèðóðãèè» 

ÌÇ Óêðàèíû (ã. Êèåâ)

Ðàáîòà âûïîëíåíà ñîîòâåòñòâåííî ïëàíà íàó÷íî-
èññëåäîâàòåëüñêèõ ðàáîò ÃÓ «Íàó÷íî-ïðàêòè÷åñêèé 
ìåäèöèíñêèé öåíòð äåòñêîé êàðäèîëîãèè è êàðäèî-
õèðóðãèè» ÌÇ Óêðàèíû è ÿâëÿåòñÿ ôðàãìåíòîì ÍÈÐ: 

«Ðàçðàáîòàòü îïòèìàëüíûå ïðîòîêîëû äèà-
ãíîñòèêè âðîæäåííûõ ïîðîêîâ ñåðäöà ñ ïîìîùüþ 
êîìïüþòåðíîé è ìàãíèòíî-ðåçîíàíñíîé òîìîãðà-
ôèè», 2007-2009ã., ¹ ãîñóäàðñòâåííîé ðåãèñòðàöèè 
0107U002357. 

«Ôóíäàìåíòàëüíîå èññëåäîâàíèå èììóíîáèî-
õèìè÷åñêèõ ñâîéñòâ êîìïîíåíòîâ êîðäîâîé êðîâè è 
îïðåäåëåíèÿ âîçìîæíîñòè åå èñïîëüçîâàíèÿ â êîì-
ïëåêñíîì ëå÷åíèè áîëåçíåé ñåðäå÷íî-ñîñóäèñòîé 
ñèñòåìû ó äåòåé» 20102012 ã., ¹ ãîñóäàðñòâåííîé 
ðåãèñòðàöèè 0110U004095. 

Âñòóïëåíèå. Âûñîêàÿ ÷àñòîòà ïåðèíàòàëü-
íûõ ãèïîêñè÷åñêè-èøåìè÷åñêèõ ïîðàæåíèé (ÃÈÏ) 
ãîëîâíîãî ìîçãà ó ìëàäåíöåâ ñ öèàíîòè÷åñêèìè 
âðîæäåííûìè ïîðîêàìè ñåðäöà (ÂÏÑ), òðóäíîñòü 
òîïè÷åñêîé äèàãíîñòèêè â âèäó àñèìïòîìàòè÷íîñòè 
â íåîíàòàëüíîì ïåðèîäå è òÿæåñòü èõ íåâðîëîãè-
÷åñêèõ ïîñëåäñòâèé äåëàþò íåâðîëîãè÷åñêóþ çà-
áîëåâàåìîñòü îñíîâíîé ïðîáëåìîé íåîíàòàëüíîé 
êàðäèîõèðóðãèè è ñâèäåòåëüñòâóþò îá àêòóàëüíîñòè 
ïðîáëåìû ðàííåé äèàãíîñòèêè öåðåáðàëüíûõ ïî-
âðåæäåíèé [2-6]. Âåäóùèì ôàêòîðîì â ïàòîãåíåçå 
íåîíàòàëüíûõ ïîâðåæäåíèé ãîëîâíîãî ìîçãà ó íî-
âîðîæäåííûõ ñ òðàíñïîçèöèåé ìàãèñòðàëüíûõ àð-
òåðèé (ÒÌÀ) ìîæåò ÿâëÿåòñÿ ñèñòåìíàÿ ãèïîêñåìèÿ, 
îáóñëîâëåííàÿ ãåìîäèíàìèêîé ïîðîêà: îòñóòñòâèå 
àíòåãðàäíîãî ïîòîêà àðòåðèàëüíîé êðîâè â âîñ-
õîäÿùåé àîðòå è íèçêîå êèñëîðîäíîå íàñûùåíèå 
öåðåáðàëüíîé êðîâè èç-çà ïîòîêà «ãèïîêñè÷åñêîé» 
êðîâè ïðèâîäèò ê êðèòè÷åñêîìó ïîòîê-îáóñëîâëåí-
íîìó íåñîîòâåòñòâèþ ìåòàáîëè÷åñêèì ïîòðåáíî-
ñòÿì òêàíåé ìîçãà. Ïðè ýòîì ôåòàëüíàÿ è ïîñòíà-
òàëüíàÿ ñèñòåìíàÿ ãèïîêñåìèÿ ó íîâîðîæäåííûõ ñ 
ÒÌÀ, ïîâðåæäàÿ öèòî -, õåìî -, àíãèîàðõèòåêòîíèêó 
íåðâíîé ñèñòåìû, ïðîâîöèðóåò ðàçâèòèå ïîëèîð-
ãàííûõ íàðóøåíèé, âëèÿþùèõ íà èíòðà- è ïîñëåî-
ïåðàöèîííûé ïåðèîä, à òàêæå îñëîæíÿåò àäàïòàöèþ 
îðãàíèçìà ìëàäåíöà â áóäóùåì [3, 5]. 

Öåëüþ äàííîãî èññëåäîâàíèÿ áûëî îïðåäåëå-
íèå çíà÷èìîñòè ïðîëîíãèðîâàííîé ïîñòíàòàëüíîé 

ãèïîêñåìèè â ôîðìèðîâàíèè î÷àãîâîãî ïîâðåæäå-
íèÿ áåëîãî âåùåñòâà (ÏÁÂ) ãîëîâíîãî ìîçãà ó íîâî-
ðîæäåííûõ ñ ÒÌÀ. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Çà ïåðèîä ñ 
ñåíòÿáðÿ 2009 ã. ïî ìàðò 2012ã. ïðîâåäåíî ìàãíèò-
íî-ðåçîíàíñíàÿ òîìîãðàôèÿ (ÌÐÒ) ãîëîâíîãî ìîçãà 
93 äîíîøåííûõ ìëàäåíöåâ ñ ÒÌÀ. Îñíîâíûì êðèòå-
ðèåì ðàçäåëåíèÿ ìëàäåíöåâ íà ãðóïïû áûë âîçðàñò 
íîâîðîæäåííûõ íà ìîìåíò ïðîâåäåíèÿ îïåðàöèè 
àðòåðèàëüíîãî ïåðåêëþ÷åíèÿ (ÎÀÏ). Ãðóïïà À: 35 
íîâîðîæäåííûõ ñ ÒÌÀ, êîòîðûì ÎÀÏ âûïîëíåíà â 
ïåðâûå ïîñòíàòàëüíûå ÷àñû (4±2 ÷àñà), ñðåäíèé 
âîçðàñò ìëàäåíöåâ ïðè ïðîâåäåíèè äîîïåðàöèîí-
íîãî ÌÐÒ ãîëîâíîãî ìîçãà – 3. 6±1. 9 ÷àñà. Ãðóïïà Á: 
58 íîâîðîæäåííûõ, êîòîðûì ÎÀÏ âûïîëíåíà â âîç-
ðàñòå 8.1± 4.0 ñóòîê, äîîïåðàöèîííîå ÌÐÒ ãîëîâ-
íîãî ìîçãà ïðîâåäåíî â âîçðàñòå – 6. 6±4. 0 ñóòîê. 
Èññëåäîâàíèå âûïîëíÿëîñü íà ìàãíèòíî-ðåçîíàíñ-
íîì òîìîãðàôå 1,5 Òåñëà, â ïðèñóòñòâèè àíåñòåçè-
îëîãà, ïðè íåîáõîäèìîñòè – ñ ñåäàöèåé íîâîðîæ-
äåííûõ. Äëÿ óìåíüøåíèÿ âðåìåíè èññëåäîâàíèÿ 
èñïîëüçîâàëñÿ ñîêðàùåííûé ïðîòîêîë ñêàíèðîâà-
íèÿ ãîëîâíîãî ìîçãà, îñíîâàííûé íà ïðèîðèòåòíî-
ñòè ÌÐ-èìïóëüñíûõ ïîñëåäîâàòåëüíîñòåé. Ïðîòî-
êîë âêëþ÷àë ïîëó÷åíèå äèôôóçèîííî-âçâåøåííûõ 
èçîáðàæåíèé â àêñèàëüíîé ïëîñêîñòè; àêñèàëüíûõ 
èçîáðàæåíèé, âçâåøåííûõ ïî Ò1-ñïèíîâîìó ýõî è 
èçîáðàæåíèé, âçâåøåííûõ ïî ìàãíèòíîé âîñïðè-
èì÷èâîñòè (ìàêñèìàëüíîå âðåìÿ ñêàíèðîâàíèÿ 13 
ìèí. 40 ñåê.)

Ñòàòèñòè÷åñêàÿ îáðàáîòêà äàííûõ. Êàê âîçìîæ-
íûå ïðîãíîñòè÷åñêèå ïàðàìåòðû ïîâðåæäåíèÿ ÖÍÑ 
îöåíèâàëèñü âðåìåííîé èíòåðâàë äî ïðîâåäåíèÿ 
ÎÀÏ è ñðåäíèå çíà÷åíèÿ êèñëîðîäíîãî íàñûùåíèÿ 
êðîâè (SaO

2
). Äëÿ ïðîâåðêè ñòàòèñòè÷åñêèõ ãèïî-

òåç ðàçëè÷èÿ ìåæäó äâóìÿ âûáîðêàìè ïàðíûõ èç-
ìåðåíèé (SaO

2
 è ñðîê äî ÎÀÏ ó äåòåé áåç ÏÁÂ è ó 

äåòåé ñ ÏÁÂ) ïðèìåíÿëè íåïàðàìåòðè÷åñêèé ìåòîä 
– òåñò Ìàííà – Óèòíè. Äëÿ îöåíêè ñâÿçè ìåæäó îò-
äåëüíûìè ïîêàçàòåëÿìè ïðîâåäåí êîððåëÿöèîííûé 
è äèñêðèìèíàíòíûé àíàëèç (Äîñïåõîâ, 1985; Ëåî-
íîâ, 1990). Äëÿ ïðîâåðêè ãèïîòåçû î âåðîÿòíîé âçà-
èìîñâÿçè ìåæäó SaO

2
 è ñðîêàìè äî ÎÀÏ âûïîëíåí 

êîððåëÿöèîííûé àíàëèç Kendall tau. Äëÿ èçó÷åíèÿ 
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ïðåäïîëàãàåìîãî îòëè÷èÿ ìåæäó ãðóïïàìè íîâî-
ðîæäåííûõ ñ ÒÌÀ îäíîâðåìåííî ïî íåñêîëüêèì 
ïåðåìåííûì èñïîëüçîâàëñÿ ìåòîä ñèñòåìíîãî àíà-
ëèçà äàííûõ – äèñêðèìèíàíòíûé àíàëèç. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Ñòðóêòóðà è êîëè÷åñòâî ïîâðåæäåíèé ãîëîâíîãî 
ìîçãà ó íîâîðîæäåííûõ ñ ÒÌÀ îòðàæåíû â òàáëè-
öå 1. Êàê âèäíî èç òàáëèöû 1, ïàðåíõèìàòîçíûõ 
ïîâðåæäåíèé ãîëîâíîãî ìîçãà â ãðóïïå À íå áûëî 
âûÿâëåíî, à â ãðóïïå Á äèàãíîñòèðîâàíî â 57% ñëó-
÷àåâ. Ñðåäè âûÿâëåííûõ èçìåíåíèé â ãðóïïå Á äî-
ìèíèðîâàëî (43% ñëó÷àåâ) î÷àãîâîå ÏÁÂ (ðèñ. 1). 

Äëÿ âûÿâëåíèÿ âçàèìîñâÿçè ìåæäó óðîâíåì ãè-
ïîêñåìèè, ñðîêîì äî ÎÀÏ è ïîâðåæäåíèåì áåëîãî 
âåùåñòâà ãîëîâíîãî ìîçãà ïðîâåäåí êîìïëåêñíûé 
ñòàòèñòè÷åñêèé àíàëèç äàííûõ. Ïî ðåçóëüòàòàì 
Mann-Whitney Test (òàáë. 2) âûÿâëåíû ñòàòèñòè-
÷åñêè âåðîÿòíûå îòëè÷èÿ ñðåäíèõ çíà÷åíèé SaO

2 

(ð<0,001) è íå âûÿâëåíî ñòàòèñòè÷åñêè âåðîÿò-
íûõ îòëè÷èé äëÿ ñðîêîâ äî ÎÀÏ (äëèòåëüíîñòü 
ãèïîêñåìèè). 

Ó÷èòûâàÿ ñòàòèñòè÷åñêè âåðîÿòíûå îòëè÷èÿ 
ñðåäíèõ çíà÷åíèé SaO

2, 
äëÿ ïðîâåðêè ãèïîòåçû î 

âåðîÿòíîé âçàèìîñâÿçè ìåæäó SaO
2
 è ñðîêàìè äî 

ÎÀÏ áûë ïðîâåäåí êîððåëÿöèîííûé àíàëèç Kend-
all tau, ñîãëàñíî êîòîðîìó âûÿâëåíà ñòàòèñòè÷åñêè 
âåðîÿòíàÿ ñëàáàÿ îáðàòíàÿ êîððåëÿöèîííàÿ ñâÿçü 

ìåæäó óðîâíåì SaO
2
 è ñðîêàìè äî ÎÀÏ ó äåòåé áåç 

ÏÁÂ (êîýôôèöèåíò êîððåëÿöèè r= – 0,2 ïðè ð<0,05). 
Òàêèì îáðàçîì, ïðè âûñîêèõ çíà÷åíèÿõ SaO

2 
ìîæíî 

íà áîëåå äëèòåëüíîå âðåìÿ îòëîæèòü ÎÀÏ áåç ÿâ-
íîãî ðèñêà ðàçâèòèÿ ÏÁÂ. Ñòàòèñòè÷åñêè çíà÷èìîé 
ñâÿçè ìåæäó óðîâíåì SaO

2
 è ñðîêàìè äî ÎÀÏ ó äåòåé 

ñ ÏÁÂ íå âûÿâëåíî (êîýôôèöèåíò êîððåëÿöèè r= – 
0,07 ïðè ð>0,05). Îòñóòñòâèå ñòàòèñòè÷åñêè äîñòî-
âåðíîé êîððåëÿöèîííîé ñâÿçè ìåæäó ïîêàçàòåëÿìè 
óðîâíÿ è äëèòåëüíîñòè ãèïîêñåìèè ó äåòåé ñ ÏÁÂ 
ñâèäåòåëüñòâóåò î òîì, ÷òî â ïàòîãåíåçå ïîâðåæäå-
íèÿ ìîçãà â äàííîì ñëó÷àå îïðåäåëÿþùèì ÿâëÿåòñÿ 

Òàáëèöà 1

Ñòðóêòóðà ïîâðåæäåíèé ãîëîâíîãî ìîçãà ó 
íîâîðîæäåííûõ ñ ÒÌÀ äî ÎÀÏ 

Ïàðåíõèìàòîçíûå ïîâðåæäåíèÿ 
ãîëîâíîãî ìîçãà 

ÂÆÊ
ÏÁÂ Èíôàðêòû

Ñî÷åòàííîå
ïîðàæåíèå*

Ãðóïïà À - - - 3 (9%)

Ãðóïïà Á 18 (31%) 8 (14%) 7 (12%) 6 (10%)

Ïðèìå÷àíèå: * ïîâðåæäåíèå áåëîãî âåùåñòâà è àðòåðèàëüíûé 

èøåìè÷åñêèé èíôàðêò

Ðèñ. 1. Íîâîðîæäåííûé ñ ÒÌÀ, âîçðàñò 10 ñóòîê, ñðåäíÿÿ SaO
2
 – 60%. Àêñèàëüíûå ÄÂÈ (à, á), ÈÊÄ-êàðòà (â): 

îñòðîå î÷àãîâîå ÏÁÂ, êîðêîâûé èøåìè÷åñêèé èíôàðêò â áàññåéíå ëåâîé ñðåäíåé ìîçãîâîé àðòåðèè (ñòðåëêà). 

Òàáëèöà 2

Ðåçóëüòàòû Mann-Whitney Test äëÿ 
ñðàâíåíèÿ ñðåäíèõ çíà÷åíèé SaO

2 
è ñðîêîâ 

äî ÎÀÏ â ãðóïïàõ äåòåé ñ ÒÌÀ

Êðèòåðèé íîðìà-ÏÁÂ íîðìà-äð. 

SaO
2

äíè äî 
ÎÀÏ

SaO
2

äíè äî 
ÎÀÏ

Mann-Whit-
ney U

78,000 175,500 73,500 120,500

Wilcoxon W 268,000 500,500 178,500 445,500

Z -3,784 -1,481 -2,978 -1,605

Ð 0,000 0,139 0,003 0,108

îäèí èç ýòèõ äâóõ ôàêòîðîâ. Ïðè ïðîâåäåíèè äèñ-
êðèìèíàíòíîãî àíàëèçà â ãðóïïå Á (òàáë. 3) çíà÷å-
íèå ð-êðèòåðèÿ ïîêàçàëî, ÷òî ëèøü ïî ïîêàçàòåëþ 
äëèòåëüíîñòè ãèïîêñåìèè èìåþòñÿ ñóùåñòâåííûå 
ðàçëè÷èÿ ó ïàöèåíòîâ ñ ÏÁÂ è áåç ãèïîêñè÷åñêîãî 
ïîâðåæäåíèÿ öåíòðàëüíîé íåðâíîé ñèñòåìû (ÖÍÑ). 
Ëÿìáäà Óèëêñà óêàçûâàåò íà èçáûòî÷íîñòü ïåðå-
ìåííûõ óðîâíÿ ãèïîêñèè. Êàíîíè÷åñêàÿ êîððåëÿöèÿ 
ðàâíà 0,792. Ýòî îçíà÷àåò, ÷òî ïî÷òè â 80% ñëó÷àåâ 
ìû ìîæåì èñêëþ÷èòü èçìåí÷èâîñòü â äàííîé êîãîð-
òå ïàöèåíòîâ. 

Â òàáëèöå 4 óêàçàí âêëàä ïåðåìåííûõ â ðàçäå-
ëåíèå íà ãðóïïû (ñòðóêòóðíàÿ ìàòðèöà). 

à á â
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Ó äåòåé ãðóïïû Á äëÿ îöåíêè íàèáîëåå âåðîÿò-
íûõ ñðîêîâ ðàçâèòèÿ ÏÁÂ áûëè ñîïîñòàâëåíû ñðåä-
íèå çíà÷åíèÿ äëèòåëüíîñòè ãèïîêñåìèè.   

Ãðàôè÷åñêîå ïðåäñòàâëåíèå ïðîâåäåííîãî ñî-
ïîñòàâëåíèÿ ïîçâîëÿåò îïðåäåëèòü âåðîÿòíûé ñðîê 

ðàçâèòèÿ ÏÁÂ ó äåòåé, ñîîòâåòñòâóþùèé ñðåäíåìó 
çíà÷åíèþ äëèòåëüíîñòè ãèïîêñèè ó äåòåé áåç ïîðà-
æåíèÿ ÖÍÑ – 5,6 ñóòîê (ðèñ. 3). 

Îáñóæäåíèå. Ðåçóëüòàòû íàøåãî èññëåäîâàíèÿ 
ïîäòâåðæäàþò äàííûå ïðåäñòàâëåííûå â ðàáîòå 
Petit CJ ñ ñîàâò. [4], ãäå àâòîðû ïîêàçàëè, ÷òî â ãðóï-
ïå ïàöèåíòîâ ñ ÏÁÂ (38%) ïàðöèàëüíîå äàâëåíèå 
êèñëîðîäà (ÐàÎ

2
) ïåðåä ÎÀÏ íèêîãäà íå äîñòèãàëî 

çíà÷åíèé áîëåå 40ìì Hg. Èíòåðâàë âðåìåíè îò ðîæ-
äåíèÿ ìëàäåíöà äî ÎÀÏ â ãðóïïå ñ ÏÁÂ ñîñòàâëÿë 
5. 6 äíåé ïðîòèâ 3. 9 äíåé ñ èíòàêòíûì áåëûì âå-
ùåñòâîì. Áîëåå òîãî, ïðè íåäîñòàòî÷íîì âîññòà-
íîâëåíèè îêñèãåíàöèè (íîâîðîæäåííûå ñ ÐàÎ

2
 íå 

äîñòèãøèì çíà÷åíèé 40 mmHg ê 3 äíþ æèçíè) ïîñëå 
ïðîâåäåíèÿ áàëîííîé àòðèîñåïòîñòîìèè, ñóùå-
ñòâóåò çíà÷èòåëüíûé ðèñê ÏÁÂ. 

Àòðåçèÿ ëåãî÷íîé àðòåðèè è ñèíäðîì ãèïîïëà-
çèè ëåâûõ îòäåëîâ ñåðäöà òàêæå ÿâëÿþòñÿ îáðàç-
öàìè ÂÏÑ ñ âûñîêèì ðèñêîì ÃÈÏ ãîëîâíîãî ìîçãà 
[1,7]. Â ðàáîòå John Beca ñ ñîàâò. [2] ðàâíîå êîëè-
÷åñòâî äîîïåðàöèîííûõ ïîâðåæäåíèé ãîëîâíîãî 
ìîçãà âî âñåõ 3 àíàëèçèðóåìûõ öèàíîòè÷åñêèõ ÂÏÑ 
òàêæå ïîñëóæèëî îñíîâàíèåì ñ÷èòàòü ãèïîêñåìèþ 
ôàêòîðîì ðèñêà ÏÁÂ. Â òî æå âðåìÿ àâòîðû íå âû-
ÿâèëè çàâèñèìîñòè ïîâðåæäåíèé ãîëîâíîãî ìîçãà 
îò ìàðêåðîâ àñôèêñèè (èíäåêñ Àïïãàð), ãèïîêñåìèè 
(ñðåäíåå è íàèìåíüøåå SàO

2
, íàèìåíüøåå çíà÷å-

íèå PaO
2
), êàðäèîâàñêóëÿðíîé äèñôóíêöèè, âûñî-

êîãî óðîâíÿ ëàêòàòîâ. Âñå ïîêàçàòåëè áûëè óñëîâíî 
îäèíàêîâû äëÿ ïàöèåíòîâ, êàê ñ ïîâðåæäåíèåì ãî-
ëîâíîãî ìîçãà, òàê è ïðè åãî îòñóòñòâèè. Íåäîñòàò-
êîì ýòîãî èññëåäîâàíèÿ ìîæíî ñ÷èòàòü ðåòðîñïåê-
òèâíûé ñáîð äàííûõ î çíà÷åíèÿõ SaO

2
: èçìåðåíèÿ 

øèðîêî âàðüèðîâàëèñü ìåæäó ïàöèåíòàìè, â çàâè-
ñèìîñòè îò èõ êëèíè÷åñêîãî ñîñòîÿíèÿ è âîçðàñòà 
ïðè ïîñòóïëåíèè â êëèíèêó, à òàêæå âîçðàñòà äåòåé 
íà ìîìåíò ïðîâåäåíèÿ ÌÐÒ. Âîçìîæíî, ïîýòîìó íå 
íàéäåíî âçàèìîñâÿçè ìåæäó ïîâðåæäåíèåì ãîëîâ-
íîãî ìîçãà è êàêèìè-ëèáî ìàðêåðàìè ãèïîêñåìèè. 
Â òî æå âðåìÿ, àâòîðû âûÿâèëè òåíäåíöèþ óâåëè-
÷åíèÿ âñòðå÷àåìîñòè ÏÁÂ ó íîâîðîæäåííûõ ñ ÒÌÀ 
è èíòàêòíîé ìåææåëóäî÷êîâîé ïåðåãîðîäêîé, êî-
òîðîå ìîæíî îáúÿñíèòü áîëåå âûñîêèìè ïîêàçàòå-
ëÿìè SaO

2 
â âîñõîäÿùåé àîðòå ó íîâîðîæäåííûõ ñ 

ÒÌÀ è äåôåêòîì ìåææåëóäî÷êîâîé ïåðåãîðîäêè 
(71% ïðîòèâ 61%) [7], ÷òî ïîäòâåðæäàåò âëèÿíèå 
íåäîñòàòî÷íîé îêñèãåíàöèè ìîçãîâîé êðîâè íà ïî-
ðàæåíèå ÖÍÑ. 

Âûâîäû. Ïðîëîíãèðîâàííàÿ ñèñòåìíàÿ ãèïîê-
ñåìèÿ ÿâëÿåòñÿ îñíîâíûì ôàêòîðîì ðèñêà ïàðåí-
õèìàòîçíîãî ÃÈÏ ãîëîâíîãî ìîçãà ó íîâîðîæäåííûõ 

Òàáëèöà 3

Êðèòåðèé ðàâåíñòâà ãðóïïîâûõ ñðåäíèõ

Êðèòåðèé
Wilks’ 

Lambda
F df1 Df2 ð

Äëèòåëüíîñòü 
ãèïîêñèè

0,842 3,740 2 40 0,032

Óðîâåíü 
ãèïîêñèè

0,984 0,331 2 40 0,720

Òàáëèöà 4

Ñòðóêòóðíàÿ ìàòðèöà

Êàíîíè÷åñêàÿ 
äèñêðèìèíàíòíàÿ ôóíêöèÿ

1 2

Óðîâåíü ãèïîêñèè 0,971* -0,237

Äëèòåëüíîñòü ãèïîêñèè 0,146 0,971*

Ïðèìå÷àíèå: * – äîñòîâåðíî ïðè ð<0,05. 

Ðèñ. 2. Äèàãðàììà ðàññåèâàíèÿ ïàðàìåòðîâ, 
îïèñûâàþùèõ ãðóïïû, ðàñïðåäåëåííûå ïî õàðàêòåðó 

ïîðàæåíèÿ ãîëîâíîãî ìîçãà. 

Ðèñ. 3. Ñðåäíèå çíà÷åíèÿ äëèòåëüíîñòè ãèïîêñåìèè 
ó íîâîðîæäåííûõ ñ ÒÌÀ ïðè íàëè÷èè ÏÁÂ è îòñóò-

ñòâèè èçìåíåíèé. 

Òàêèì îáðàçîì, íàèáîëüøèé âêëàä â ðàçäåëåíèå 
äåòåé â ãðóïïå Á (ìëàäåíöû ñ íàëè÷èåì è îòñóòñòâè-
åì ÏÁÂ) èìåëà äëèòåëüíîñòü ãèïîêñåìèè. Ãðàôè÷å-
ñêîå ïðåäñòàâëåíèå ðåçóëüòàòîâ äèñêðèìèíàíòíîãî 
àíàëèçà ïðåäñòàâëåíî íà ðèñóíêå 2. 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2013 – Âèï. 2, Òîì 2 (101) 116

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

ñ ÒÌÀ äî ÎÀÏ. Îïåðàöèÿ àðòåðèàëüíîãî ïåðåêëþ-

÷åíèÿ, âûïîëíåííàÿ â ïåðâûå ïîñòíàòàëüíûå ÷àñû, 

ïîçâîëÿåò íèâåëèðîâàòü íåãàòèâíîå âîçäåéñòâèå 

äàííîãî ôàêòîðà ðèñêà íà ÖÍÑ ïóòåì âîññòàíîâëå-

íèÿ ôèçèîëîãè÷åñêîé öèðêóëÿöèè. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 

1. Ðàçðàáîòàòü àëãîðèòì îáñëåäîâàíèÿ ãîëîâ-

íîãî ìîçãà íîâîðîæäåííûõ ñ ÒÌÀ, êîòîðûé â ðàç-

ëè÷íûõ êëèíèêî-äèàãíîñòè÷åñêèõ óñëîâèÿõ îáå-

ñïå÷èò äèôôåðåíöèðîâàííûé ïîäõîä ê íàçíà÷åíèþ 

ÌÐÒ ãîëîâíîãî ìîçãà äàííîé êîãîðòå ïàöèåíòîâ, 

à òàêæå îïðåäåëèò ïðèîðèòåòíîå èñïîëüçîâàíèå 

îïðåäåëåííûõ êîìáèíàöèé ÌÐ-ïðîãðàìì ñêàíèðî-
âàíèÿ â ðàçëè÷íûõ êëèíè÷åñêèõ ñèòóàöèÿõ. 

2. Íà îñíîâàíèè ÌÐÒ – äàííûõ îöåíèòü ðèñêè ïî-
ðàæåíèÿ ãîëîâíîãî ìîçãà ïðè ïðîâåäåíèè áàëîííîé 
àòðèîñåïòîñòîìèè ó íîâîðîæäåííûõ ñ ÒÌÀ. 

3. Èçó÷èòü ÌÐÒ-ïàòòåðíû ïîâðåæäåíèé ãîëîâíî-
ãî ìîçãà, âîçíèêàþùèõ ïîñëå ÎÀÏ, âûïîëíåííîé íî-
âîðîæäåííûì ñ ÒÌÀ â ïåðâûå ïîñòíàòàëüíûå ÷àñû. 

4. Ïðîâåñòè ñðàâíèòåëüíûé àíàëèç îáùåãî êîëè-
÷åñòâà ïåðèîïåðàöèîííûõ ïîâðåæäåíèé ãîëîâíîãî 
ìîçãà ó íîâîðîæäåííûõ ñ ÒÌÀ ïðè ðàçëè÷íîé êàð-
äèîõèðóðãè÷åñêîé ñòðàòåãèè, îñíîâàííîé íà âðåìå-
íè âûïîëíåíèÿ ÎÀÏ. 
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ÑÒÐÀËÜÍÛÕ ÀÐÒÅÐÈÉ: ÂÇÀÈÌÎÑÂßÇÜ ÃÅÌÎÄÈÍÀÌÈÊÈ ÖÈÀÍÎÒÈ×ÅÑÊÎÃÎ ÂÐÎÆÄÅÍÍÎÃÎ ÏÎ-
ÐÎÊÀ ÑÅÐÄÖÀ Ñ ÏÎÐÀÆÅÍÈÅÌ ÃÎËÎÂÍÎÃÎ ÌÎÇÃÀ Â ÐÀÍÍÅÌ ÏÎÑÒÍÀÒÀËÜÍÎÌ ÏÅÐÈÎÄÅ

Åðøîâà Å. Á., ßëûíñêàÿ Ò. À., Æîâíèð Â. À., Åìåö È. Í. 
Ðåçþìå. Â ñòàòüå ïðîàíàëèçèðîâàíû ðåçóëüòàòû ÌÐÒ èññëåäîâàíèÿ ãîëîâíîãî ìîçãà 93 íîâîðîæäåí-

íûõ ñ ÒÌÀ, êîòîðûì îïåðàöèÿ àðòåðèàëüíîãî ïåðåêëþ÷åíèÿ âûïîëíÿëàñü â ðàçëè÷íîì âîçðàñòå, ÷òî ïðåäî-
ïðåäåëÿëî ðàçíóþ ñòåïåíü âîçäåéñòâèÿ ïîñòíàòàëüíîé ñèñòåìíîé ãèïîêñåìèè, îáóñëîâëåííîé ãåìîäèíà-
ìèêîé ýòîãî ÂÏÑ, íà ñòðóêòóðû ãîëîâíîãî ìîçãà. 

Îáùåå êîëè÷åñòâî äîîïåðàöèîííûõ ïàðåíõèìàòîçíûõ ïîâðåæäåíèé ãîëîâíîãî ìîçãà â ñòàíäàðòíîé 
ãðóïïå íîâîðîæäåííûõ ñ ÒÌÀ, êîòîðûå îæèäàëè ÎÀÏ, ñîñòàâèëî 57%, íè ó îäíîãî íîâîðîæäåííîãî â ïåð-
âûå ïîñòíàòàëüíûå ÷àñû ïîäîáíûõ ïîðàæåíèé ãîëîâíîãî ìîçãà íå îáíàðóæåíî. 

Èññëåäîâàíèå ïîêàçàëî, ÷òî äî ÎÀÏ íàèáîëüøèé âêëàä â ðàçäåëåíèå íîâîðîæäåííûõ ñ ÒÌÀ íà ãðóïïû 
ñ è áåç ÃÈÏ ìîçãà âíîñèò ïðîäîëæèòåëüíîñòü ãèïîêñåìèè (ð = 0,032), ñðåäíèé âîçðàñò íîâîðîæäåííûõ áåç 
î÷àãîâîãî ÏÁÂ – 5. 6±3. 1ñóòîê ïðîòèâ 7. 25±4. 2 ñ íàëè÷èåì ÌÐÒ-ïðèçíàêîâ ïîðàæåíèÿ. Êðîìå òîãî, ïðè 
áîëåå âûñîêèõ çíà÷åíèÿõ SaO

2 
ìîæíî íà áîëåå äëèòåëüíîå âðåìÿ îòëîæèòü ÎÀÏ è î÷àãîâîå ÏÁÂ íå âîçíèê-

íåò (êîýôôèöèåíò êîððåëÿöèè r = – 0,2, ïðè ð<0,05). 
Êëþ÷åâûå ñëîâà: ìàãíèòíî-ðåçîíàíñíàÿ òîìîãðàôèÿ, òðàíñïîçèöèÿ ìàãèñòðàëüíûõ àðòåðèé, ãîëîâ-

íîé ìîçã, ãèïîêñè÷åñêè-èøåìè÷åñêîå ïîâðåæäåíèå ãîëîâíîãî ìîçãà. 
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ÌÀÃ²ÑÒÐÀËÜÍÈÕ ÀÐÒÅÐ²É: ÂÇÀªÌÎÇÂ’ßÇÎÊ ÃÅÌÎÄÈÍÀÌ²ÊÈ Ö²ÀÍÎÒÈ×ÍÎ¯ ÂÐÎÄÆÅÍÎ¯ ÂÀÄÈ 
ÑÅÐÖß Ç ÓÐÀÆÅÍÍßÌ ÃÎËÎÂÍÎÃÎ ÌÎÇÊÓ Â ÐÀÍÍÜÎÌÓ ÏÎÑÒÍÀÒÀËÜÍÎÌÓ ÏÅÐ²ÎÄ²

ªðøîâà ª. Á., ßëèíñüêà Ò. À., Æîâí³ð Â. À., ªìåöü ². Ì. 
Ðåçþìå. Ó ñòàòò³ ïðîàíàë³çîâàíî ðåçóëüòàòè ÌÐÒ äîñë³äæåííÿ ãîëîâíîãî ìîçêó 93 íîâîíàðîäæåíèõ ç 

ÒÌÀ, ÿêèì îïåðàö³ÿ àðòåð³àëüíîãî ïåðåêëþ÷åííÿ âèêîíóâàëàñÿ â ð³çíîìó â³ö³, ùî çóìîâëþâàëî ð³çíó ñòóï³íü 
âïëèâó ïîñòíàòàëüíî¿ ñèñòåìíî¿ ã³ïîêñåì³¿, çóìîâëåíî¿ ãåìîäèíàì³êîþ öüîãî ÂÏÑ, íà ñòðóêòóðè ãîëîâíîãî 
ìîçêó. Çàãàëüíà ê³ëüê³ñòü äîîïåðàö³éíèõ ïàðåíõ³ìàòîçíèõ óøêîäæåíü ãîëîâíîãî ìîçêó ó ñòàíäàðòí³é ãðóï³ 
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íîâîíàðîäæåíèõ ç ÒÌÀ, ÿê³ î÷³êóâàëè ÎÀÏ, ñêëàëî 57%, ó æîäíîãî íîâîíàðîäæåíîãî â ïåðø³ ïîñòíàòàëüí³ 
ãîäèííèê ïîä³áíèõ óðàæåíü ãîëîâíîãî ìîçêó íå âèÿâëåíî. Äîñë³äæåííÿ ïîêàçàëî, ùî äî ÎÀÏ íàéá³ëüøèé 
âíåñîê ó ïîä³ë íîâîíàðîäæåíèõ ç ÒÌÀ íà ãðóïè ç ³ áåç Ã²Ï ìîçêó âíîñèòü òðèâàë³ñòü ã³ïîêñåì³¿ (ð = 0,032), 
ñåðåäí³é â³ê íîâîíàðîäæåíèõ áåç âîãíèùåâîãî ÏÁÇ – 5. 6±3. 1ñóòîê ïðîòè 7. 25±4. 2 ç íàÿâí³ñòþ ÌÐÒ-îçíàê 
óðàæåííÿ . Êð³ì òîãî, ïðè á³ëüø âèñîêèõ çíà÷åííÿõ SaO2 ìîæíà íà á³ëüø òðèâàëèé ÷àñ â³äêëàñòè ÎÀÏ ³ îñå-
ðåäêîâå ÏÁÇ íå âèíèêíå (êîåô³ö³ºíò êîðåëÿö³¿ r = – 0,2, ïðè ð<0,05). 

Êëþ÷îâ³ ñëîâà: ìàãí³òíî-ðåçîíàíñíà òîìîãðàô³ÿ, òðàíñïîçèö³ÿ ìàã³ñòðàëüíèõ àðòåð³é, ãîëîâíèé ìîçîê, 
ã³ïîêñè÷íî-³øåì³÷íå óøêîäæåííÿ ãîëîâíîãî ìîçêó. 

UDC 616. 831-053. 31-06:616. 12-007. 2-053. 1-073. 756. 8
Neonatal Magnetic Resonance Tomography of Children with Transposition of Main Arteries: Interrela-

tion of Hemodynamics of Cyanotic Congenital Heart Disease with Cerebral Affection in the Early Postnatal 
Period

Yershova Y., Yalinskaya T., Zhovn³r V., Yemets ². 
Summary. This article aims to analyze the results of MRI research of 93 newborns with TGA who underwent the 

arterial switch operation at different age that assumed different disposal to the postnatal systemic hypoxemia asso-
ciated with this congenial heart disease hemodynamics towards the brain structures. The research was made using 
1,5 Tesla Magnetic Scanner, to reduce the time of the research the abbreviated brain MRI protocol was used based 
on the priority of MR-sequences including axial diffusion weighted imaging, axial Ò1 weighted imaging, suscepti-
bility weighted imaging with the maximum research time of 13 minutes 40 seconds. The detailed statistical data 
study was performed to determine the interrelation between the level and duration of hypoxemia with the formation 
of hypoxic-ischemic focal white matter injury. As potential causes for the CNS injuries the time before the arterial 
switch operation and the average saturation data SaO

2 
were assessed. To test the hypothesis on probable interrela-

tion between saturation SaO
2 
and the time before ASO the correlation analysis Kendall tau was made. The method of 

data systems analysis – the discriminative analysis – was used to evaluate the presumptive difference in the groups 
of newborns with TGA taking into consideration several variables. 

The total number of preoperative parenchymal brain injuries in the standard group of newborns with TGA await-
ing for ASO comprised 57% with the revealed focal brain injuries domination (in 43% of cases). In the group of 
newborns who underwent ASO within the first postnatal hours no parenchymal brain injury was revealed before the 
cardiac surgery. Statistically significant correlation between the saturation level and the term of ASO in children with 
WMI is not established (correlation coefficient r= – 0,07 with ð>0,05). However, the research showed statistically 
admissible weak reverse correlative relationship between the saturation level and the term before ASO in children 
with WMI (correlation coefficient r= – 0,2 with ð>0,05). This means that with high level of saturation it possible to 
postpone the arterial switch for a longer term without the risk of WMI development. The absence of statistically-
valid correlative relationship between the level and duration of hypoxemia in children with WMI shows that, in this 
case, the development of brain injuries is caused by one of these factors. According to the discriminative analysis, 
in group B, before ASO, the duration of hypoxemia (ð = 0,032) was the main factor in division newborns with TGA 
into groups with and without hypoxic-ischemic brain injuries. Mean age of newborns without focal WMI was 5. 6±3. 1 
days vs. 7. 25±4. 2 days with the MRI revealed injuries. Taking into consideration the result of the research, it is pos-
sible to state that prolonged systemic hypoxemia is the main risk factor for parenchymal brain injury development in 
newborns with TGA before ASO. The arterial switch operation conducted within first post natal hours allows eliminat-
ing the negative influence of the risk factor on the CNS by means of natural circulation restoration. The selected field 
of study is timely and requires further research as the problem of brain injuries development in newborns with con-
genital heart disease in Ukraine was not researched. Moreover, the critical condition of patients with TGA caused by 
systemic hypoxemia results in that the neurological symptoms are shadowed by the main disease, and not revealed 
on time, thus the newborns with serious injuries of the CNS undergo a surgery with the use of a bypass that can be 
a bad influence on the general prognosis and intensify the further neurologic impairment. The offered combination 
of MR-sequences made it possible to simplify and fasten the detection of the CNS injuries in newborns, and at the 
same time made the research less intrusive and safer due to cessation of medicated sedation. 
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