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Í.ß. ×óéêî
²âàíî-Ôðàíê³âñüêèé íàö³îíàëüíèé
ìåäè÷íèé óí³âåðñèòåò

ÌÎÐÔÎÌÅÒÐÈ×ÍÈÉ ÀÍÀË²Ç
ÏÀÒÎËÎÃ²×ÍÈÕ ÇÌ²Í Ó ÀÐÒÅÐ²ßÕ
ÃÎËÎÂÍÎÃÎ ÌÎÇÊÓ ÏÐÈ
ÌÅÒÀÁÎË²×ÍÎÌÓ ÑÈÍÄÐÎÌ²,
ÓÑÊËÀÄÍÅÍÎÌÓ ²ÍÑÓËÜÒÎÌ
Ðåçþìå. Ïðîâåäåíî ìîðôîìåòðè÷íå âèçíà÷åííÿ ïëîù³ àòåðîñêëå-
ðîòè÷íîãî óðàæåííÿ àðòåð³é ãîëîâíîãî ìîçêó ïðè ìåòàáîë³÷íîìó
ñèíäðîì³, óñêëàäíåíîìó ³øåì³÷íèìè ³ ãåìîðàã³÷íèìè ³íñóëüòàìè.
Äîñë³äæóâàëè çì³íè ó òåðì³íàëüíîìó â³ää³ë³ âíóòð³øíüî¿ ñîíí³é
àðòåð³¿, ñåðåäíüîìîçêîâ³é, çàäíüîìîçêîâ³é, ïåðåäíüîìîçêîâ³é,
áàçèëÿðí³é àðòåð³ÿõ. Îö³íêà ïëîù³ àòåðîñêëåðîòè÷íèõ óðàæåíü
ïðîâîäèëàñü ïëàí³ìåòðè÷íèì ìåòîäîì íà ïîçäîâæíüî ðîçñ³÷åíèõ
àðòåð³ÿõ ãîëîâíîãî ìîçêó. Âèçíà÷àëè ïëîùóë³ï³äíèõ ïëÿì, ô³áðîç-
íèõ áëÿøîê, êàëüöèíîçó, ñòåíîçó, îáë³òåðàö³¿. Â³äì³÷åíî, ùî ó
ãðóïàõ ç ³øåì³÷íèìè ³ ãåìîðàã³÷íèìè ³íñóëüòàìè, ÿê óñêëàäíåííÿ
ìåòàáîë³÷íîãî ñèíäðîìó ñïîñòåð³ãàºòüñÿ äîñòîâ³ðíî á³ëüøà
ïëîùà àòåðîñêëåðîòè÷íîãî óðàæåííÿ àðòåð³é ó ïîð³âíÿíí³ ç
êîíòðîëüíîþ ãðóïîþ áåç ñóäèííîãî óðàæåííÿ ãîëîâíîãî ìîçêó, à
òàêîæ ç ãðóïîþ óìîâíîãî êîíòðîëþ - ³íñóëüòàìè ó ïîìåðëèõ áåç
ìåòàáîë³÷íîãî ñèíäðîìó. Öå ñâ³ä÷èòü ïðî áåçñóìí³âíó ðîëü ìåòà-
áîë³÷íîãî ñèíäðîìó â ðîçâèòêó ³ ïðîãðåñóâàíí³ àòåðîñêëå-
ðîòè÷íèõ çì³í â àðòåð³ÿõ ãîëîâíîãî ìîçêó, íàñë³äêîì ÿêèõ º óñê-
ëàäíåííÿ ó âèãëÿä³ ³íñóëüò³â.

Êëþ÷îâ³ ñëîâà: àðòåð³¿ ãîëîâíîãî
ìîçêó, ìåòàáîë³÷íèé ñèíäðîì,
³íñóëüòè, àòåðîñêëåðîç, ìîðôîìåò-
ðè÷íå âèçíà÷åííÿ ïëîù³ óðàæåííÿ.

Âñòóï
Õâîðîáè ñèñòåìè êðîâîîá³ãó â ñâ³ò³ çàéìàþòü

çíà÷íå ì³ñöå â ñòðóêòóð³ çàãàëüíî¿ ñìåðòíîñò³, à
íàéâàæëèâ³øó ïðîáëåìó ñåðåä íèõ ñòàíîâëÿòü
öåðåáðîâàñêóëÿðí³ çàõâîðþâàííÿ â çâ'ÿçêó ç ¿õ
ïîøèðåí³ñòþ, òÿæêîþ ³íâàë³äèçàö³ºþ òà âèñîêîþ
ñìåðòí³ñòþ [4, 7]. Ïîºäíàííÿ ê³ëüêîõ ôàêòîð³â
ðèçèêó çíà÷íî ï³äâèùóº â³ðîã³äí³ñòü ðîçâèòêó
íàéá³ëüø ñåðéîçíèõñåðöåâî-ñóäèííèõ çàõâî-
ðþâàíü [5, 8]. Ìåòàáîë³÷íèé ñèíäðîì (ÌÑ) ÿâëÿº
ñîáîþ ïîºäíàííÿ ôàêòîð³â (àðòåð³àëüíà ã³-
ïåðòåíç³ÿ, ã³ïåð³íñóë³íåì³ÿ, äèñë³ï³äåì³ÿ, îæè-
ð³ííÿ), ùî çá³ëüøóþòü ðèçèê âèíèêíåííÿ ñåðöåâî-
ñóäèííèõ çàõâîðþâàíü, ñïðèÿþòü á³ëüø ðàííüîìó
¿õ ðîçâèòêó, øâèäêîìó ïðîãðåñóâàííþ ³ á³ëüø³é
â³ðîã³äíîñò³ âèíèêíåííÿ ñåðéîçíèõ óñêëàäíåíü [3].

Â³äîìî, ùî àòåðîñêëåðîç ñóäèí ãîëîâíîãî ìîç-
êó º îñíîâíèì ó ïàòîãåíåç³ ìîçêîâèõ ³íñóëüò³â, à
öóêðîâèé ä³àáåò º ôàêòîðîì ðèçèêó ¿õ ðîçâèòêó
[2]. Ìîðôîëîã³÷í³ çì³íè öåðåáðàëüíèõ àðòåð³é
óíàñë³äîê òðèâàëîãî íåãàòèâíîãî âïëèâó ã³ïåð-
ë³ï³äåì³¿, àðòåð³àëüíî¿ ã³ïåðòåíç³¿ ³ öóêðîâîãî
ä³àáåòó, ÿê ñêëàäîâèõ ìåòàáîë³÷íîãî ñèíäðîìó,
ñòâîðþþòü óìîâè äëÿ âèíèêíåííÿ öåðåáðàëüíèõ
³íñóëüò³â [6, 9]. Îäíàê, õàðàêòåð öèõ çì³í ³ ¿õ
ïîøèðåííÿ â öåðåáðàëüíèõ àðòåð³ÿõ ïðè ³íñóëüòàõ,
ùî ñòàëè óñêëàäíåííÿì ìåòàáîë³÷íîãî ñèíäðîìó,
âèâ÷åí³ íåäîñòàòíüî.

Ìåòà äîñë³äæåííÿ
Âèçíà÷èòè ïëîù³ àòåðîñêëåðîòè÷íîãî óðà-

æåííÿ öåðåáðàëüíèõ àðòåð³é ó ïîìåðëèõ â³ä
³íñóëüò³â ÿê óñêëàäíåííÿ ìåòàáîë³÷íîãî ñèíä-
ðîìó.

Ìàòåð³àë ³ ìåòîäè
Ïðîâåäåíî ìîðôîìåòðè÷íèé àíàë³ç ó 4 ãðóïàõ:

² - êîíòðîëüíà ãðóïà, ïîìåðë³ áåç ñóäèííèõ çàõâî-
ðþâàíü ãîëîâíîãî ìîçêó òà ïðîÿâ³â ìåòàáîë³÷-
íîãî ñèíäðîìó; ²² - ïîìåðë³ âíàñë³äîê ³íñóëüòó
áåç ïðîÿâ³â ìåòàáîë³÷íîãî ñèíäðîìó; ²²² - ïîìåðë³
âíàñë³äîê ìåòàáîë³÷íîãî ñèíäðîìó, óñêëàäíåíîãî
³øåì³÷íèì ³íñóëüòîì; ²V- ïîìåðë³ âíàñë³äîê
ìåòàáîë³÷íîãî ñèíäðîìó, óñêëàäíåíîãî ãåìî-
ðàã³÷íèì ³íñóëüòîì. Ãðóïè äîñë³äæåííÿ ïîä³ëåíî
íà â³êîâ³ ï³äãðóïè - 35-44 ðîêè (à), 45-54 ðîêè (b),
55-64 ðîêè (ñ), ùî äàº çìîãó äèôåðåíö³þâàòè
âèÿâëåí³ çì³íè â³ä òàêèõ, ùî ïîâ'ÿçàí³ ç â³êîì.

Ìîðôîìåòðè÷í³ çì³íè ñóäèííîãî ðóñëà ãîëîâ-
íîãî ìîçêó âèâ÷àëèñü ó âíóòð³øí³é ñîíí³é àðòåð³¿
(òåðì³íàëüíèé â³ää³ë), ñåðåäíüîìîçêîâ³é àðòåð³¿,
çàäíüîìîçêîâ³é àðòåð³¿, áàçèëÿðí³é àðòåð³¿, ïåðåä-
íüîìîçêîâ³é àðòåð³¿. Îö³íêà ïëîù³ àòåðîñêëå-
ðîòè÷íèõ óðàæåíü ïðîâîäèëàñÿ ïëàí³ìåòðè÷íèì
ìåòîäîì íà ïîçäîâæíüî ðîçñ³÷åíèõ àðòåð³ÿõ
ãîëîâíîãî ìîçêó. Âèêîðèñòîâóâàëè ïëàí³ìåòðè÷íó
ë³í³éêó - ïðîçîðó ïë³âêó ç íàíåñåíîþ ïðÿìî-
êóòíîþ ñ³òêîþ ç ïîçíà÷êàìè â 1 ñì2  ³ 1 ìì2 [1].

Îðèã³íàëüí³ äîñë³äæåííÿ
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Îö³íþâàëè ñòóï³íü óðàæåííÿ àðòåð³é ³ç âèçíà-
÷åííÿì ïëîù³ë³ï³äíèõ ïëÿì, ô³áðîçíèõ áëÿøîê,
êàëüöèíîçó, ñòåíîçó, îáë³òåðàö³¿.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ.
Ñòóï³íü óðàæåííÿ âíóòð³øíüî¿ ñîííî¿ àðòåð³¿

(ÂÑÀ) (òàáë. 1), ¿¿ òåðì³íàëüíîãî â³ää³ëó â ²
êîíòðîëüí³é ãðóï³ ó â³êîâèõ ï³äãðóïàõ â³ä 35 äî 55
ðîê³â ñêëàäàâ áëèçüêî 10%, ïðè÷îìó öå áóëè ïå-
ðåâàæíî ë³ï³äí³ ïëÿìè ³ ô³áðîçí³ áëÿøêè. Ó â³ö³
55-64 ðîê³â ïëîùà àòåðîñêëåðîòè÷íîãî óðàæåííÿ
àðòåð³¿ áóëà â³ðîã³äíî á³ëüøîþ ³ ñòàíîâèëà ìàé-
æå 17% çàãàëüíî¿ ïëîù³ äîñë³äæóâàíîãî â³ää³ëó
ñóäèíè. Ó ²² ãðóï³ ïîìåðëèõ â³ä ³íñóëüò³â áåç
ìåòàáîë³÷íîãî ñèíäðîìó ïëîùà óðàæåííÿ àðòåð³¿
áóëà çíà÷íî á³ëüøîþ â óñ³õ â³êîâèõ ï³äãðóïàõ
ïîð³âíÿííî ç ïåðøîþ ãðóïîþ, à ó â³êîâ³é êàòåãîð³¿
55-64 ðîê³â ñòàíîâèëà á³ëüøå òðåòèíè ïëîù³
ñóäèíè; ñïîñòåð³ãàëèñü ÿê ë³ï³äí³ ïëÿìè ³ ô³áðîçí³
áëÿøêè, òàê ³ áëÿøêè ç êàëüöèíîçîì, ñòåíîçîì,
îáë³òåðàö³ºþ ïðîñâ³òó àðòåð³¿. Ó ãðóïàõ ïîìåðëèõ
â³ä ³øåì³÷íîãî ³ ãåìîðàã³÷íîãî ³íñóëüòó, ÿê
óñêëàäíåíü ìåòàáîë³÷íîãî ñèíäðîìó, ïëîùà
àòåðîñêëåðîòè÷íîãî óðàæåííÿ ó âñ³õ â³êîâèõ
ï³äãðóïàõ áóëà â³ðîã³äíî á³ëüøîþ, í³æ óâ ² ³ ²²
ãðóïàõ. Ó ïîìåðëèõ â³êîâî¿ êàòåãîð³¿ 55-64 ðîê³â

ïëîùà â ²²² ³ ²V ãðóïàõ ïëîùà óðàæåííÿ ñòàíîâèëà
â³ä 46% äî 52 %, ñïîñòåð³ãàëèñÿ ïåðåâàæíî óðà-
æåííÿ ó âèãëÿä³ áëÿøîê ç êàëüöèíîçîì, ïðèñò³í-
êîâèìè òðîìáàìè, çíà÷íèì ñòåíîçóâàííÿì ïðîñ-
â³òó.

Ó ñåðåäíüîìîçêîâ³é àðòåð³¿ (ÑÌÀ) (òàáë. 2)
ïîêàçíèêè ïëîù³ óðàæåííÿ ñóäèíè ó ²²² ³ ²V ãðó-
ïàõ ñóòòºâî íå â³äð³çíÿëèñÿ ì³æ ñîáîþ ó âñ³õ
òðüîõ â³êîâèõ ï³äãðóïàõ, àëå áóëè â³ðîã³äíî á³ëü-
øèìè, í³æ ó ² ³ ²² ãðóïàõ. Ó ãðóïàõ ïîìåðëèõ ³ç
ìåòàáîë³÷íèì ñèíäðîìîì ïëîùà àòåðîñêëå-
ðîòè÷íîãî óðàæåííÿ ñòàíîâèëà â³ä 29 % ó â³ö³ 35-
44 ðîê³â äî 44,8% ó 55-64 ðîê³â; ö³ äàí³ ìàéæå
âäâ³÷³ ïåðåâèùóþòü ïîêàçíèêè ó ïîìåðëèõ â³ä ³í-
ñóëüò³â áåç ìåòàáîë³÷íîãî ñèíäðîìó.

Â³äì³÷àëîñü, ùî ÷èì á³ëüøîþ áóëà ïëîùà
óðàæåííÿ àðòåð³¿, òèì ÷àñò³øå çóñòð³÷àëèñÿ
áëÿøêè ç êàëüöèíîçîì ³ çíà÷íèì ñòåíîçóâàííÿì,
ì³ñöÿìè ç ìàéæå ïîâíîþ îáë³òåðàö³ºþ ïðîñâ³òó
ñóäèíè. Òàêîæ ç äàíèõ òàáë.2 âèäíî, ùî ó âñ³õ
â³êîâèõ ï³äãðóïàõ ïîìåðëèõ ç ìåòàáîë³÷íèì
ñèíäðîìîì ïëîùà àòåðîñêëåðîòè÷íîãî óðàæåííÿ
ÑÌÀ âòðè÷³ ïåðåâèùóº ö³ ïîêàçíèêè ó ïîìåðëèõ ²
êîíòðîëüíî¿ ãðóïè, áåç ñóäèííîãî óðàæåííÿ ãîëîâ-
íîãî ìîçêó.Ö³ äàí³ ñâ³ä÷àòü ïðî áåçñóìí³âíó ðîëü
ìåòàáîë³÷íîãî ñèíäðîìó âó ðîçâèòêó àòåðîñê-

Òàáëèöÿ 1
Ïëîùà àòåðîñêëåðîòè÷íîãî óðàæåííÿ òåðì³íàëüíîãî â³ää³ëó âíóòð³øíüî¿ ñîííî¿

àðòåð³¿ (%)

          Â³êîâèé 
          ðîçïîä³ë 
 
 
 
Ãðóïè 
äîñë³äæåííÿ 

35-44 ðîêè 
(à) 

45-54 ðîêè 
       (b) 

55-64 ðîêè 
(ñ) 

p – êîåô³ö³ºíò 
â³ðîã³äíîñò³ 
âèïàäêîâèõ 
ì³æãðóïîâèõ 

ðîçá³æíîñòåé ó 
â³êîâèõ ãðóïàõ  

² ãðóïà 9,4±0,26 10,6±0,48 16,8±1,24 
p Ia-b>0,05 
p Ia-ñ <0,05 
p Ib-c<0,05 

²² ãðóïà 16,3±0,82 18,2±0,52 38,4±1,32 
p IIa-b>0,05 
p IIa-ñ<0,05 
p IIb-c<0,05 

²²² ãðóïà 24,8±1,46 29,4±1,38 52,4±1,26 
p IIIa-b>0,05 
p III a-ñ <0,05 
p IIIb-c<0,05 

IV ãðóïà 22,7±1,16 26,9±1,34 46,3±2,32 
p IVa-b>0,05 
p IV a-ñ <0,05 
p IVb-c<0,05 

pI-II <0,05 pI-II <0,05 pI-II <0,05  
pI-III <0,05 p I-III <0,05 p I-III <0,05  
 pI-IV <0,05 p I-IV <0,05 p I-IV <0,05  
pII-III <0,05 p II-III <0,05 p II-III <0,05  
pII-IV <0,05 p II-IV <0,05 p II-IV <0,05  

p – êîåô³ö³ºíò 
â³ðîã³äíîñò³ 
âèïàäêîâèõ 

ì³æãðóïîâèõ 
ðîçá³æíîñòåé  

pIII-IV >0,05  pIII-IV >0,05 pIII-IV >0,05  
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Òàáëèöÿ 2
Ïëîùà àòåðîñêëåðîòè÷íîãî óðàæåííÿ ñåðåäíüîìîçêîâî¿ àðòåð³¿ (%)

Â³êîâèé 
ðîçïîä³ë 
 
 

 
Ãðóïè 

äîñë³äæåííÿ 

35-44 ðîêè 
(à) 

45-54 ðîêè 
(b) 

55-64 ðîêè 
(ñ) 

p – êîåô³ö³ºíò 
â³ðîã³äíîñò³ 
âèïàäêîâèõ 
ì³æãðóïîâèõ 

ðîçá³æíîñòåé ó 
â³êîâèõ ãðóïàõ 

² ãðóïà 10,4±0,88 12,8±0,92 18,6±1,14 
p Ia-b>0,05 
p Ia-ñ<0,05 
p Ib-c>0,05 

²² ãðóïà 17,2±0,63 24,7±0,78 26,4±1,04 
p IIa-b>0,05 
p IIa-ñ>0,05 
p IIb-c>0,05 

²²² ãðóïà 32,8±1,34 39,4±1,52 44,8±1,72 
p IIIa-b>0,05 
p III a-ñ <0,05 
p IIIb-c>0,05 

IV ãðóïà 29,4±1,06 36,6±1,12 43,4±2,11 
p IVa-b>0,05 
p IV a-ñ >0,05 
p IVb-c>0,05 

pI-II <0,05 pI-II <0,05 pI-II <0,05  
pI-III <0,05 p I-III <0,05 p I-III <0,05  
pI-IV <0,05 p I-IV <0,05 p I-IV <0,05  
pII-III <0,05 p II-III <0,05 p II-III <0,05  
pII-IV <0,05 p II-IV >0,05 p II-IV >0,05  

p – êîåô³ö³ºíò 
â³ðîã³äíîñò³ 
âèïàäêîâèõ 

ì³æãðóïîâèõ 
ðîçá³æíîñòåé 

pIII-IV >0,05 pIII-IV >0,05 pIII-IV >0,05  
 Òàáëèöÿ 3

Ïëîùà àòåðîñêëåðîòè÷íîãî óðàæåííÿ çàäíüîìîçêîâî¿ àðòåð³¿ (%)

         Â³êîâèé 
          ðîçïîä³ë 
 
 
 
Ãðóïè 
äîñë³äæåííÿ 

35-44 ðîêè 
(à) 

45-54 ðîêè 
       (b) 

55-64 ðîêè 
(ñ) 

p – êîåô³ö³ºíò 
â³ðîã³äíîñò³ 
âèïàäêîâèõ 
ì³æãðóïîâèõ 

ðîçá³æíîñòåé ó 
â³êîâèõ ãðóïàõ  

² ãðóïà 4,8±0,24 6,4±0,47 8,8±0,96 
p Ia-b>0,05 
 p Ib-c>0,05 
p Ia-ñ <0,05 

²² ãðóïà 10,3±0,88 12,9±0,94 13,2±0,84 
p IIa-b>0,05 
p IIa-ñ<0,05 
p IIb-c<0,05 

²²² ãðóïà 14,8±1,09 16,4±1,22 18,8±1,32 
p IIIa-b>0,05 
p III a-ñ <0,05 
p IIIb-c<0,05 

IV ãðóïà 14,3±0,94 14,9±1,16 16,4±1,28 
p IVa-b>0,05 
p IV a-ñ <0,05 
p IVb-c<0,05 

pI-II <0,05 pI-II <0,05 pI-II <0,05  
pI-III <0,05 p I-III <0,05 p I-III <0,05  
 pI-IV <0,05 p I-IV <0,05 p I-IV <0,05  
pII-III <0,05 p II-III <0,05 p II-III <0,05  
pII-IV <0,05 p II-IV <0,05 p II-IV <0,05  

p – êîåô³ö³ºíò 
â³ðîã³äíîñò³ 
âèïàäêîâèõ 

ì³æãðóïîâèõ 
ðîçá³æíîñòåé 

pIII-IV >0,05 pIII-IV >0,05 pIII-IV >0,05  
 

Îðèã³íàëüí³ äîñë³äæåííÿ
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ëåðîòè÷íîãî óðàæåííÿ ñóäèí ãîëîâíîãî ìîçêó.
Ó çàäíüîìîçêîâ³é àðòåð³¿ (ÇÌÀ) (òàáë. 3)

ñïîñòåð³ãàëèñÿ çíà÷íî ìåíø âèðàæåí³ çì³íè â óñ³õ
ãðóïàõ.

Ïëîùà àòåðîñêëåðîòè÷íîãî óðàæåííÿ ÇÌÀ ó
²²² ³ IV ãðóïàõ ïîìåðëèõ ç ìåòàáîë³÷íèì ñèíä-
ðîìîì â³ðîã³äíî á³ëüøà, í³æ â ² êîíòðîëüí³é ãðóï³
³ â ²² ãðóï³ ïîìåðëèõ â³ä ³íñóëüò³â áåç ìåòà-
áîë³÷íîãî ñèíäðîìó, îäíàê íàâ³òü ó íàéñòàðø³é ç
äîñë³äæóâàíèõ â³êîâèõ ï³äãðóï - 55-64 ðîê³â
ïîêàçíèêè â ãðóïàõ ç ìåòàáîë³÷íèì ñèíäðîìîì
ñÿãàþòü ëèøå 16,4% ³ 18,8%, òîáòî ñòóï³íü
àòåðîñêëåðîòè÷íîãî óðàæåííÿ ÇÌÀ çíà÷íî
ìåíøà ïîð³âíÿííî ç ÂÑÀ ³ ÑÌÀ. Ö³ äàí³ óçãîä-
æóþòüñÿ ç êë³í³êî-ìîðôîëîã³÷íèìè äàíèìè ÷àñ-
òîòè âèíèêíåííÿ ³íñóëüò³â áàñåéíàõ öèõ àðòåð³é.

Ó ïåðåäíüîìîçêîâ³é àðòåð³¿ (ÏÌÀ) (òàáë. 4)
òåæ íå â³äì³÷àºòüñÿ âèñîêèõ ïîêàçíèê³â àòåðîñê-
ëåðîòè÷íîãî óðàæåííÿ ñò³íêè ñóäèíè, ÿê ³ â ÇÌÀ.
Ó ²² ãðóï³ ïîìåðëèõ â³ä ³íñóëüò³â áåç ìåòàáî-
ë³÷íîãî ñèíäðîìó äàí³ ïëîù³ óðàæåííÿ ó âñ³õ
òðüîõ â³êîâèõ ï³äãðóïàõ â³ðîã³äíî á³ëüø³, í³æ ó ²
êîíòðîëüí³é ãðóï³ áåç ñóäèííîãî óðàæåííÿ ãîëîâ-
íîãî ìîçêó. Ïîêàçíèêè ²²² ³ ²V äîñë³äæóâàíèõ
ãðóï â³ðîã³äíî á³ëüø³ äàíèõ ïîìåðëèõ ²² ãðóïè áåç
ìåòàáîë³÷íîãî ñèíäðîìó, àëå ïëîùà óðàæåííÿ íà-
â³òü ó ãðóïàõ ç ìåòàáîë³÷íèì ñèíäðîìîì íå ïåðå-
âèùóº 16 %. ²íñóëüòè, çà äàíèìè àâòîïñ³¿, â
áàñåéí³ ÏÌÊ, ñïîñòåð³ãàëèñü ó íàéìåíø³é ê³ëü-
êîñò³ âèïàäê³â.

Ïðè äîñë³äæåíí³ áàçèëÿðíî¿ àðòåð³¿ (ÁÀ)
(òàáë. 5) âèÿâëåí³ ïîêàçíèêè àòåðîñêëåðîòè÷íîãî

Òàáëèöÿ 4
Ïëîùà àòåðîñêëåðîòè÷íîãî óðàæåííÿ ïåðåäíüîìîçêîâî¿ àðòåð³¿ (%)

         Â³êîâèé 
          ðîçïîä³ë 
 
 
 
Ãðóïè 
äîñë³äæåííÿ 

35-44 ðîêè 
(à) 

45-54 ðîêè 
       (b) 

55-64 ðîêè 
(ñ) 

p – êîåô³ö³ºíò 
â³ðîã³äíîñò³ 
âèïàäêîâèõ 

ì³æãðóïîâèõ 
ðîçá³æíîñòåé ó 
â³êîâèõ ãðóïàõ 

* 

² ãðóïà 4,2±0,18 5,4±0,48 6,6±0,24 
p Ia-b>0,05 
p Ia-ñ <0,05 
p Ib-c>0,05 

²² ãðóïà 10,4±0,64 12,2±0,64 12,8±0,86 
p IIa-b>0,05 
p IIa-ñ >0,05 
p IIb-c>0,05 

²²² ãðóïà 14,8±0,54 15,4±1,06 16,4±0,76 
p IIIa-b>0,05 
p III a-ñ >0,05 
p IIIb-c>0,05 

IV ãðóïà 14,2±0,84 14,6±0,98 16,2±0,84 
p IVa-b>0,05 
p IV a-ñ >0,05 
p IVb-c>0,05 

pI-II <0,05 pI-II <0,05 pI-II <0,05  
pI-III <0,05 p I-III <0,05 p I-III <0,05  
pI-IV <0,05 p I-IV <0,05 p I-IV <0,05  
pII-III <0,05 p II-III>0,05 p II-III <0,05  
pII-IV <0,05 p II-IV >0,05 p II-IV <0,05  

p – êîåô³ö³ºíò 
 â³ðîã³äíîñò³ 
âèïàäêîâèõ 

ì³æãðóïîâèõ 
ðîçá³æíîñòåé  

pIII-IV >0,05 pIII-IV >0,05 pIII-IV >0,05  
 

óðàæåííÿ ñóäèíè â êîíòðîëüí³é ² ãðóï³ â³ä 8,9% ó
â³ö³ 35-44ðîê³â, äî 16,8% ó â³êîâ³é ãðóï³ 55-64
ðîê³â. Ó ²² ãðóï³ ïîìåðëèõ ç ñóäèííèì óðàæåííÿì
ìîçêó áåç ìåòàáîë³÷íîãî ñèíäðîìó â³äì³÷àþòüñÿ
â³ðîã³äíî á³ëüø³ ïîêàçíèêè óðàæåííÿ àðòåð³¿ â óñ³õ
â³êîâèõ ï³äãðóïàõ - ìàéæå âäâ³÷³ ó â³ö³ 35-44 ³ 45-
54 ðîê³â, ³ â 2,5 ðàçà ó â³êîâ³é ï³äãðóï³ 55-64 ðîê³â,
äå ïëîùà óðàæåííÿ ñÿãàº 40,6%.

Ó ²²² ³ ²V äîñë³äæóâàíèõ ãðóïàõ ç ìåòàáî-
ë³÷íèì ñèíäðîìîì ïîêàçíèêè ïëîù³ óðàæåííÿ ÁÀ
â³ðîã³äíî á³ëüø³, í³æ ó ²² ãðóï³ áåç ìåòàáîë³÷íîãî
ñèíäðîìó â óñ³õ â³êîâèõ ï³äãðóïàõ, ³ ñòàíîâëÿòü ó

â³êîâ³é ï³äãðóï³ 55-64 ðîê³â 52,8% ó ãðóï³ ç ïîìåð-
ëèõ â³ä ³øåì³÷íîãî ³íñóëüòó ³ 48,2% ó ãðóï³
ïîìåðëèõ â³ä ãåìîðàã³÷íîãî ³íñóëüòó, ÿê
óñêëàäíåííÿ ìåòàáîë³÷íîãî ñèíäðîìó, òîáòî
óðàæåííÿ çàéìàþòü ïîëîâèíó ïëîù³ àðòåð³¿, ÿê ³ ó
ÂÑÀ.

Â³äì³÷åíî, ùî íàéá³ëüø ïîøèðåí³ àòåðîñ-
êëåðîòè÷í³ çì³íè áóëè çíàéäåí³ ó ïîìåðëèõ â³ä
³øåì³÷íèõ ³íñóëüò³â ïðè ìåòàáîë³÷íîìó ñèíäðîì³,
îäíàê, ö³ ïîêàçíèìè íå º äîñòîâ³ðíèìè (ð>0,05)
ïîð³âíÿíî ç ãðóïîþ ïîìåðëèõ â³ä ãåìîðàã³÷íèõ
³íñóëüò³â ïðè ìåòàáîë³÷íîìó ñèíäðîì³. Öå ìîæíà
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ïîÿñíèòè òèì, ùî ìåòàáîë³÷íèé ñèíäðîì º
îñíîâíèì çàõâîðþâàííÿì ó ãðóïàõ ïîìåðëèõ ç
³øåì³÷íèìè ³ ãåìîðàã³÷íèìè ³íñóëüòàìè, ³ ñàìå
â³í çóìîâëþº ðîçâèòîê ³ ïðîãðåñóâàííÿ ïàòîëî-
ã³÷íèõ çì³í â ñò³íêàõ àðòåð³é ãîëîâíîãî ìîçêó,
íàñë³äêîì ÿêèõ º óñêëàäíåííÿ ó âèãëÿä³ ³íñóëüò³â.

Âèñíîâêè
1. Íàéá³ëüø âèðàæåí³ çì³íè ñïîñòåð³ãàþòüñÿ

ó âíóòð³øí³é ñîíí³é, ñåðåäíüîìîçêîâ³é ³ áàçè-
ëÿðí³é àðòåð³ÿõ.

2. Ó ãðóïàõ ç ³øåì³÷íèìè ³ ãåìîðàã³÷íèìè
³íñóëüòàìè ÿê óñêëàäíåííÿ ìåòàáîë³÷íîãî
ñèíäðîìó ñïîñòåð³ãàºòüñÿ äîñòîâ³ðíî á³ëüøà
ïëîùà àòåðîñêëåðîòè÷íîãî óðàæåííÿ àðòåð³é
ïîð³âíÿíî ç êîíòðîëüíîþ ãðóïîþ áåç ñóäèííîãî
óðàæåííÿ ãîëîâíîãî ìîçêó, à òàêîæ ç ãðóïîþ
óìîâíîãî êîíòðîëþ - ³íñóëüòàìè â ïîìåðëèõ áåç
ìåòàáîë³÷íîãî ñèíäðîìó. Öÿ äîñòîâ³ðíà ð³çíèöÿ â
ñòóïåí³ àòåðîñêëåðîòè÷íîãî óðàæåííÿ àðòåð³é
ãîëîâíîãî ìîçêóïðè ³íñóëüòàõ ó ãðóï³ áåç ìåòà-
áîë³÷íîãî ñèíäðîìó ³ ó ãðóïàõ, äå â³í º îñíîâíèì
çàõâîðþâàííÿì, ñâ³ä÷èòü ïðî òå, ùî ñàìå ìåòà-
áîë³÷íèé ñèíäðîì ñïðè÷èíÿº ðîçâèòîê àòåðîñêëå-

ðîòè÷íèõ çì³í â ñò³íö³ àðòåð³é ãîëîâíîãî ìîçêó.

Ïåðñïåêòèâîþ ïîäàëüøèõ äîñë³äæåíü
Ââàæàºìî âèâ÷åííÿ ïàòîãåíåòè÷íèõ ìåõà-

í³çì³â ðîçâèòêó ïàòîëîã³÷íèõ çì³í â öåðåáðàëüíèõ
àðòåð³ÿõ ïðè ìåòàáîë³÷íîìó ñèíäðîì³.

Ë³òåðàòóðà. 1.Àâòàíäèëîâ Ã.Ã. Îñíîâû êîëè÷åñòâåííîé
ïàòîëîãè÷åñêîé àíàòîìèè. Ó÷åáíîå ïîñîáèå / Àâòàíäèëîâ Ã.
Ã. - Ì.: Ìåäèöèíà, 2002. - 240 ñ. 2. Àòåðîñêëåðîòè÷åñêîå
ïîðàæåíèå ñîííûõ àðòåðèé ó áîëüíûõ ñ èøåìè÷åñêèìè
öåðåáðîâàñêóëÿðíûìè çàáîëåâàíèÿìè íà ôîíå ìåòà-
áîëè÷åñêîãî ñèíäðîìà / Ì.Ì.Òàíàøÿí, Ã.È.Êóíöåâè÷,
À.Â.Êóäóõîâà [è äð.] // Êëèíè÷åñêàÿ íåâðîëîãèÿ - 2012. -
¹2. - Ñ. 3-8. 3. Êîëîòèëîâ Í.Í. Èíñóëüò: èíæåíåðèÿ çíàíèé
/ Í.Í. Êîëîäèëîâ//Ëó÷åâàÿ äèàãíîñòèêà, ëó÷åâàÿ òåðàïèÿ. -
2011. - ¹ 3. - Ñ. 71-85. 4. Ìåòàáîëè÷åñêèé ñèíäðîì è
èøåìè÷åñêèé  èíñóëüò // Ì. Ì. Òàíàøÿí, Ñ. Â. Îðëîâ, Ì.
À. Äîìàøåíêî, Â. Ã. Èîíîâà // Àííàëû íåâðîëîãèè. - 2007. -
Òîì 1, ¹ 3. - Ñ. 5-12. 5. Ìû÷êà Â. Á. Ìåòàáîëè÷åñêèé
ñèíäðîì / Â. Á. Ìû÷êà, È. Å. ×àçîâà // Ñèñòåìíûå ãèïåð-
òåíçèè. - 2009. - ¹1. - Ñ.50-53. 6. European Guidelines on
cardiovascular disease prevention in clinical practice (version
2012) / Eur.Heart J. - 2012. - Vol.33, Issue13. - P. 1635-1701. 7.
3-D ultrasound analysis of carotid plague volume and surface
morphology// A. Fenster, C. Blake, I.Gyacskov [et al.] //
Ultrasonic. - 2006. - Vol. 44, Suppl. 1. - P. 153-157. 8. Hansen
B.C. The metabolic syndrome: epidemiology, clinical treatment,
and underlying mechanisms / B.S. Hansen, G.A. Bray // N.
Engl. J. Med. - 2008. - Vol. 359, ¹ 3. - P. 322-329. 9. Insull W.
The Pathology of Atherosclerosis: Plaque Development and
Plaque Responses to Medical Treatment / W. Insull //
TheAmer. J.ofMed.- 2009. - Vol. 122(1).- P.122-128.

Òàáëèöÿ 5.
Ïëîùà àòåðîñêëåðîòè÷íîãî óðàæåííÿ áàçèëÿðíî¿ àðòåð³¿ (%)

         Â³êîâèé 
          ðîçïîä³ë 
 
 
 
 
Ãðóïè 
äîñë³äæåííÿ 

35-44 ðîêè 
(à) 

45-54 ðîêè 
(b) 

55-64 ðîêè 
(ñ) 

p – êîåô³ö³ºíò 
â³ðîã³äíîñò³ 
âèïàäêîâèõ 

ì³æãðóïîâèõ 
ðîçá³æíîñòåé ó 
â³êîâèõ ãðóïàõ  

² ãðóïà 8,9±0,32 10,2±0,56 14,4±1,38 
p Ia-b>0,05 
p Ia-ñ <0,05 
p Ib-c<0,05 

²² ãðóïà 16,8±1,14 19,4±1,08 30,6±1,72 
p IIa-b>0,05 
p IIa-ñ<0,05 
p IIb-c<0,05 

²²² ãðóïà 23,6±1,36 28,6±1,54 52,8±2,14 
p IIIa-b>0,05 
p III a-ñ <0,05 
p IIIb-c<0,05 

IV ãðóïà 24,4±1,42 27,2±1,26 48,2±1,96 
p IVa-b>0,05 
p IV a-ñ <0,05 
p IVb-c<0,05 

pI-II <0,05 pI-II <0,05 pI-II <0,05  
pI-III <0,05 p I-III <0,05 p I-III <0,05  
 pI-IV <0,05 p I-IV <0,05 p I-IV <0,05  
pII-III <0,05 p II-III <0,05 p II-III <0,05  
pII-IV <0,05 p II-IV <0,05 p II-IV <0,05  

p – êîåô³ö³ºíò 
â³ðîã³äíîñò³ 
âèïàäêîâèõ 

ì³æãðóïîâèõ 
ðîçá³æíîñòåé  

pIII-IV >0,05  pIII-IV >0,05 pIII-IV >0,05  
 

Îðèã³íàëüí³ äîñë³äæåííÿ
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ÌÎÐÔÎÌÅÒÐÈ×ÅÑÊÈÉ ÀÍÀËÈÇ
ÏÀÒÎËÎÃÈ×ÅÑÊÈÕ ÈÇÌÅÍÅÍÈÉ Â ÀÐÒÅÐÈßÕ
ÃÎËÎÂÍÎÃÎ ÌÎÇÃÀ ÏÐÈ ÌÅÒÀÁÎËÈ×ÅÑÊÎÌ

ÑÈÍÄÐÎÌÅ, ÓÑËÎÆÍÅÍÍÎÌ ÈÍÑÓËÜÒÎÌ

Í.ß. ×óéêî
Ðåçþìå. Ïðîâåäåíî ìîðôîìåòðè÷åñêîå îïðåäåëåíèå

ïëîùàäè àòåðîñêëåðîòè÷åñêîãî ïîðàæåíèÿ àðòåðèé ãîëîâ-
íîãî ìîçãà ïðè ìåòàáîëè÷åñêîì ñèíäðîìå, îñëîæíåííîì
èøåìè÷åñêèìè è ãåìîððàãè÷åñêèìè èíñóëüòàìè. Èññëå-
äîâàëè èçìåíåíèÿ â òåðìèíàëüíîì îòäåëå âíóòðåííåé
ñîííîé àðòåðèè, ñðåäíåìîçãîâîé, çàäíåìîçãîâîé, ïåðåä-
íåìîçãîâîé, áàçèëÿðíîé àðòåðèé.  Îöåíêà ïëîùàäè àòåðîñ-
êëåðîòè÷åñêèõ ïîðàæåíèé ïðîâîäèëàñü ïëàíèìåòðè÷åñêèì
ìåòîäîì íà ïðîäîëüíî âñêðûòûõ àðòåðèÿõ ãîëîâíîãî ìîçãà.
Îïðåäåëÿëè ïëîùàäü ëèïèäíûõ ïÿòåí, ôèáðîçíûõ áëÿøåê,
êàëüöèíîçà, ñòåíîçà, îáëèòåðàöèè. Îòìå÷åíî, ÷òî â ãðóïïàõ ñ
èøåìè÷åñêèìè è ãåìîððàãè÷åñêèìè èíñóëüòàìè êàê
îñëîæíåíèå ìåòàáîëè÷åñêîãî ñèíäðîìà íàáëþäàåòñÿ äîñ-
òîâåðíî áîëüøàÿ ïëîùàäü àòåðîñêëåðîòè÷åñêîãî ïîðàæåíèÿ
àðòåðèé â ñðàâíåíèè ñ êîíòðîëüíîé ãðóïïîé áåç ñîñóäèñòîãî
ïîðàæåíèÿ ãîëîâíîãî ìîçãà, à òàêæå ñ ãðóïïîé óñëîâíîãî
êîíòðîëÿ - èíñóëüòàìè â óìåðøèõ áåç ìåòàáîëè÷åñêîãî
ñèíäðîìà. Ýòî ñâèäåòåëüñòâóåò î íåñîìíåííîé ðîëè
ìåòàáîëè÷åñêîãî ñèíäðîìà â ðàçâèòèè è ïðîãðåññèðîâàíèè
àòåðîñêëåðîòè÷åñêèõ èçìåíåíèé â àðòåðèÿõ ãîëîâíîãî ìîçãà,
ñëåäñòâèåì êîòîðûõ ÿâëÿåòñÿ îñëîæíåíèå â âèäå èíñóëüòîâ.

Êëþ÷åâûå ñëîâà: àðòåðèè ãîëîâíîãî ìîçãà, ìåòà-
áîëè÷åñêèé ñèíäðîì, èíñóëüòû, àòåðîñêëåðîç,

MORPHOMETRIC ANALYSIS OF PATHOLOGICAL
CHANGES IN THE CEREBRAL ARTERIES UNDER THE

METABOLIC SYNDROME, COMPLICATED BY
STROKE

N.Y. Chuiko
Introduction. Diseases of the circulatory system in the

world occupy a significant place in the total mortality, and most
important problem among them is cerebrovascular diseases due
to their prevalence rate, rough disability and high mortality.
Metabolic syndrome (MS) is a combination of factors (arterial
hypertension, hyperinsulinemia, dyslipidemia, obesity), which
increase the risk of cardiovascular diseases, promote their earlier
development, the rapid progression and greater likelihood of se-
rious complications. It is known that atherosclerosis of cerebral
vessels is a major factor in the cerebral strokes pathogenesis, and
diabetes is a risk factor of their development.

Therefore the aim of our study was to determine the area of
atherosclerotic lesion of the cerebral arteries in the deceased from
strokes, as a complication of the metabolic syndrome.

Material and methods of the research. We conducted mor-
phometric analysis in 4 groups: group ² - a control group of the
deceased without cerebrovascular diseases and symptoms of the
metabolic syndrome; group II - the deceased due to stroke with-
out symptoms of metabolic syndrome; group III - the deceased
due to metabolic syndrome, complicated by ischemic stroke;
group IV - the deceased due to metabolic syndrome, complicated
by haemorrhagic stroke. The groups under research were divided
into age subgroups - 35-44 years (a), 45-54 years (b), 55-64
years (c) that enables us to differentiate detected changes from
such that are age-related.

We studied morphometric changes in the cerebrum vascular
bed in the internal carotid artery (terminal segment), mesencepha-
lic artery, posterocerebral artery, basilar artery, archencephalic
artery.Evaluation of the atherosclerotic damaged area was con-
ducted by planimetric method on longitudinally prosected cere-
bral arteries. We estimated the level of arterial involvement with
the definition of the area of lipid spots, fibrous plaques, calcifi-
cation, stenosis, obliteration.

Results and discussion. The lesion degree of the internal
carotid artery (ICA), its terminal segment, in the deceased in age
category of 55-64 years, in the III and the IV groups lesions area
ranged from 46% to 52%, we observed lesions mainly in the
form of plaques with calcification, parietal thrombosis, signifi-
cant stricture formation of lumen. The lesion degree was signifi-
cantly higher than in the I group in the age subgroups from 35 to
55 years, which ranged from 10% to 17%, and in the II group
where the lesion was more than one third of the vessels area. In
mesencephalic artery (MCA), in the groups of the deceased with
metabolic syndrome, the atherosclerotic lesion area was from
29% at the age of 35-44 years to 44.8% at the age of 55-64
years; these data almost twofold the indices of rate of mortality
due to strokes without metabolic syndrome that indicate the
undeniable role of metabolic syndrome in the development of
atherosclerotic lesion of the cerebral vessels.

In posterocerebral artery (PCA) we noted much less evident
changes in all groups. The area of PCA atherosclerotic lesions in
the III and the IV groups of the deceased with metabolic syn-
drome in the age subgroups - of 55-64 years the indices reach
only 16,4% and 18.8%, i.e. the degree of atherosclerotic lesions
PCA is much less in comparison with the ICA and the MCA.

In archencephalic artery (ACA) we also did not note high
indicators of atherosclerotic lesions of the vessel wall, the lesions
area does not exceed 16% even in groups with metabolic syn-
drome. While studying basilar artery (BA) in the III and the IV
research groups with metabolic syndrome we have noted that
indicators of the affected area are in the age subgroup of 55-64
years 52,8% in the group of the deceased due to ischemic stroke
and 48.2% in the group of the deceased due to hemorrhagic
stroke, as a complication of metabolic syndrome.

Conclusions. 1. The most expressed changes are observed
in the internal carotid, archencephalic and basilar arteries. 2. In
groups with ischemic and hemorrhagic strokes, as a complication
of metabolic syndrome, a significantly larger area of atheroscle-
rotic lesions of the arteries compared with the control group
without vascular lesions of cerebrum, and with the group of con-
ditional control - strokes in the deceased without the metabolic
syndrome is observed. This significant difference in the degree
of atherosclerotic lesion of the cerebral arteries in cases of stroke
in the group without metabolic syndrome and in groups, where
it is a major disease, indicates that metabolic syndrome causes
the development of atherosclerotic plaques in the walls of the
cerebral arteries.

Key words: cerebral arteries, metabolic syndrome, stroke,
atherosclerosis, morphometric determination of the damaged
area.
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