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Ultrasound duplex investigation in assessment
of the changes in the cerebral hemodynamics
in patients with high degree carotid stenosis
before and after their surgical treatment

Objective: To determine the peculiarities of cerebral hemo-
dynamics integral parameters in patients with high-degree
stenosis of carotid arteries and the dynamics of their resto-
ration after surgical correction using carotid angioplasty and
stent application (CASA).

Material and Methods: The study involved 54 patients with
stenotic involvement of the carotid arteries who were performed
CASA in 2003�2011. The character of the stenotic injury, the
structure of the plaques and degree of occlusive stenotic process
as well as integral indices of cerebral hemodynamics were
investigated using ultrasound duplex scanning (UDS) followed
by stenosis determining using selective cerebral angiography.

Results: It was determined that the patients with high-
degree carotid stenosis requiring  surgical correction demon-
strated significant changes of the values of integral parameters
of cerebral blood flow, namely significant reduction of the
level of total cerebral volume blood flow due to the changes in
its carotid component.  The patients with high-degree stenosis
of one of the internal carotid arteries (ICA) with occlusion of
the opposite ICA demonstrated higher degree of disorders and
higher tension of the compensation mechanisms, which mani-
fested by significant reduction of the value of total cerebral
volume blood flow against a background of significant increase
of its cerebral component.

Conclusion: Determining the values of integral indices of
volume blood flow using UDS allows an objective assessment
of the efficacy of operative intervention in high-degree carotid
artery stenosis in early and long-term post-operative period.

Positive dynamics in the changes of the blood flow in carotid
and vertebrobasilar basins which reflect compensation adap-
tation mechanisms of autoregulation of the cerebral blood flow
are observed in the patients with occlusive involvement of the
collateral ICA after the correction of ICA stenosis.

Key words: ultrasound duplex scanning, cerebral hemo-
dynamics, carotid stenosis, surgery.

Öåëü ðàáîòû: Îïðåäåëèòü îñîáåííîñòè èíòåãðàëüíûõ
ïîêàçàòåëåé öåðåáðàëüíîé ãåìîäèíàìèêè ó áîëüíûõ ñî ñòå-
íîçàìè ñîííûõ àðòåðèé âûñîêîé ñòåïåíè è äèíàìèêó èõ âîñ-
ñòàíîâëåíèÿ ïîñëå îïåðàòèâíîé êîððåêöèè ìåòîäîì êàðî-
òèäíîé àíãèîïëàñòèêè è ñòåíòèðîâàíèÿ (ÊÀÑ).

Ìàòåðèàëû è ìåòîäû: Îáñëåäîâàíî 54 áîëüíûõ ñî ñòå-
íîçàìè ñîííûõ àðòåðèé, êîòîðûì â 2003�2011 ãîäàõ áûëà
âûïîëíåíà ÊÀÑ. Õàðàêòåð àòåðîñêëåðîòè÷åñêîãî ïîðàæå-
íèÿ, ñòðóêòóðà áëÿøåê è ñòåïåíü âûðàæåííîñòè îêêëþçèâ-
íî-ñòåíîòè÷åñêîãî ïðîöåññà, èíòåãðàëüíûå ïîêàçàòåëè öå-
ðåáðàëüíîé ãåìîäèíàìèêè èçó÷àëèñü ñ ïîìîùüþ óëüòðàçâó-
êîâîãî äóïëåêñíîãî ñêàíèðîâàíèÿ (ÓÇÄÑ), ñ ïîñëåäóþùèì
îïðåäåëåíèåì ñòåïåíè ñòåíîçà ìåòîäîì ñåëåêòèâíîé öåðåá-
ðàëüíîé àíãèîãðàôèè.

Ðåçóëüòàòû: Óñòàíîâëåíî, ÷òî ó áîëüíûõ ñî ñòåíîçàìè
ñîííûõ àðòåðèé âûñîêîé ñòåïåíè, êîòîðûå òðåáóþò õèðóð-
ãè÷åñêîãî ëå÷åíèÿ, îïðåäåëÿþòñÿ çíà÷èòåëüíûå íàðóøåíèÿ
èíòåãðàëüíûõ ïîêàçàòåëåé ìîçãîâîãî êðîâîòîêà: â ÷àñòíî-
ñòè, ñóùåñòâåííîå ñíèæåíèå ïîêàçàòåëåé îáùåãî öåðåáðàëü-
íîãî îáúåìíîãî êðîâîòîêà çà ñ÷åò åãî êàðîòèäíîé ñîñòàâëÿ-
þùåé. Ó áîëüíûõ ñî ñòåíîçàìè âûñîêîé ñòåïåíè îäíîé èç
âíóòðåííèõ ñîííûõ àðòåðèé (ÂÑÀ) â ñî÷åòàíèè ñ îêêëþçè-
åé ïðîòèâîïîëîæíîé ÂÑÀ ãåìîäèíàìè÷åñêèå ïîêàçàòåëè
îòëè÷àþòñÿ áîëüøåé ñòåïåíüþ íàðóøåíèÿ è áîëüøèì íà-
ïðÿæåíèåì êîìïåíñàòîðíûõ ìåõàíèçìîâ, ÷òî ïðîÿâëÿåòñÿ
â äîñòîâåðíîì ñíèæåíèè ó íèõ ïîêàçàòåëÿ îáùåãî öåðåá-
ðàëüíîãî îáúåìíîãî êðîâîòîêà íà ôîíå äîñòîâåðíîãî óâåëè-
÷åíèÿ åãî âåðòåáðàëüíîé ñîñòàâëÿþùåé.

Âûâîäû: Îïðåäåëåíèå âåëè÷èí èíòåãðàëüíûõ ïîêàçàòå-
ëåé îáúåìíîãî êðîâîòîêà ñ ïîìîùüþ ìåòîäà ÓÇÄÑ ïîçâîëÿåò
îáúåêòèâíî îöåíèâàòü ýôôåêòèâíîñòü îïåðàòèâíîãî âìåøà-
òåëüñòâà ïðè ñòåíîçàõ ñîííûõ àðòåðèé âûñîêîé ñòåïåíè â
ðàííåì è îòäàëåííîì ïîñëåîïåðàöèîííîì ïåðèîäå.

Ó áîëüíûõ ñ îêêëþçèâíûì ïîðàæåíèåì êîíòðàëàòåðàëü-
íîé ÂÑÀ ïîñëå êîððåêöèè ñòåíîçà âûñîêîé ñòåïåíè íàáëþ-
äàåòñÿ õàðàêòåðíàÿ ïîçèòèâíàÿ äèíàìèêà èçìåíåíèé êðî-
âîòîêà â êàðîòèäíûõ è âåðòåáðîáàçèëÿðíîì áàññåéíàõ, êî-
òîðûå îòîáðàæàþò êîìïåíñàöèîííî-àäàïòàöèîííûå ìåõà-
íèçìû àóòîðåãóëÿöèè ìîçãîâîãî êðîâîòîêà.

Êëþ÷åâûå ñëîâà: óëüòðàçâóêîâîå äóïëåêñíîå ñêàíèðîâà-
íèå, öåðåáðàëüíàÿ ãåìîäèíàìèêà, ñòåíîç ñîííûõ àðòåðèé,
îïåðàòèâíîå ëå÷åíèå.

Ìåòà ðîáîòè: Âèÿâëåííÿ îñîáëèâîñòåé ³íòåãðàëüíèõ ïîêàçíèê³â öåðåáðàëüíî¿ ãåìîäèíàì³êè ó ïàö³ºíò³â ç³ ñòåíîçà-
ìè ñîííèõ àðòåð³é âèñîêîãî ñòóïåíÿ òà äèíàì³êè ¿õ â³äíîâëåííÿ âíàñë³äîê îïåðàòèâíî¿ êîðåêö³¿ ìåòîäîì êàðîòèäíî¿ àí-
ã³îïëàñòèêè òà ñòåíòóâàííÿ (ÊÀÑ).

Ìàòåð³àëè òà ìåòîäè: Îáñòåæåíî 54 õâîðèõ ³ç ñòåíîòè÷íèìè óðàæåííÿìè ñîííèõ àðòåð³é, ÿêèì ó 2003�2011 ðîêàõ
áóëî âèêîíàíî ÊÀÑ. Õàðàêòåð àòåðîñêëåðîòè÷íîãî óðàæåííÿ, ñòðóêòóðà áëÿøîê ³ ñòóï³íü âèðàæåíîñò³ îêëþç³éíî-ñòå-
íîòè÷íîãî ïðîöåñó òà ³íòåãðàëüí³ ïîêàçíèêè öåðåáðàëüíî¿ ãåìîäèíàì³êè âèâ÷àëè çà äîïîìîãîþ óëüòðàçâóêîâîãî äóïëåêñ-
íîãî ñêàíóâàííÿ (ÓÇÄÑ), ç ïîäàëüøèì âèçíà÷åííÿì ñòåíîçó ìåòîäîì ñåëåêòèâíî¿ öåðåáðàëüíî¿ àíã³îãðàô³¿.
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Ïîðóøåííÿ ìîçêîâîãî êðîâîîá³ãó º îäí³ºþ ç
íàéá³ëüø àêòóàëüíèõ ïðîáëåì ñó÷àñíî¿ ìåäèöè-
íè. Ó ñòðóêòóð³ ñóäèííèõ çàõâîðþâàíü ãîëîâíî-
ãî ìîçêó ïðîâ³äíå ì³ñöå ïîñ³äàþòü ãîñòð³ ïîðó-
øåííÿ ìîçêîâîãî êðîâîîá³ãó (ÃÏÌÊ) àáî ìîçêîâ³
³íñóëüòè � îäíà ç íàé÷àñò³øèõ ïðè÷èí ³íâàë³ä-
íîñò³ òà ñìåðòíîñò³ ñåðåä íàñåëåííÿ [1, 2].

Â Óêðà¿í³ ð³âåíü çàõâîðþâàíîñò³ íà ìîçêîâèé
³íñóëüò çà îñòàííº äåñÿòèð³÷÷ÿ ïîì³òíî ï³äâèùèâ-
ñÿ, ñêëàâøè 282,3 âèïàäêó ó 2010 ðîö³ ïðîòè 266,3
íà 100 òèñ. íàñåëåííÿ ó 2000 ðîö³ [3]. Çã³äíî ç îô³-
ö³éíîþ ñòàòèñòèêîþ ÌÎÇ Óêðà¿íè, ïðîòÿãîì îñ-
òàíí³õ 5 ðîê³â â êðà¿í³ ùîð³÷íî òðàïëÿºòüñÿ 100�
120 òèñ. íîâèõ âèïàäê³â ìîçêîâîãî ³íñóëüòó [4, 5].
Ó 2010 ð. â³ä ö³º¿ õâîðîáè ïîìåðëî 39694 îñ³á, ùî
ñòàíîâèòü 86,7 íà 100 òèñ. íàñåëåííÿ, òîä³ ÿê â
³íøèõ êðà¿íàõ � 37�47. Íàïðèêëàä, ïîð³âíÿíî ³ç
Ôðàíö³ºþ, â Óêðà¿í³ öåé ïîêàçíèê ó 5,8 ðàçó âè-
ùèé [3].

Ñòåíîòè÷íå óðàæåííÿ åêñòðàêðàí³àëüíèõ â³ä-
ä³ë³â áðàõ³îöåôàëüíèõ àðòåð³é º îñíîâíîþ ïðè÷è-
íîþ ³øåì³÷íèõ ïîðóøåíü ìîçêîâîãî êðîâîîá³ãó
[6].

Ñó÷àñíîþ ìåäèöèíîþ äîâåäåíî ïåðåâàãó õ³-
ðóðã³÷íèõ ìåòîä³â ë³êóâàííÿ íàä ìåäèêàìåíòîç-
íîþ òåðàï³ºþ ó ïðîô³ëàêòèö³ ïîâòîðíèõ ³íñóëüò³â
ïðè ñòåíîòè÷íèõ óðàæåííÿõ ñîííèõ àðòåð³é âè-
ñîêîãî ñòóïåíÿ. Íîâ³ ìåòîäè ïðîìåíåâî¿ ä³àãíîñ-
òèêè (óëüòðàçâóêîâà äîïïëåðîãðàô³ÿ, ìàãí³òíîðå-
çîíàíñíà ³ êîìï�þòåðíîòîìîãðàô³÷íà àíã³îãðàô³ÿ)
äîçâîëÿþòü ç âèñîêîþ òî÷í³ñòþ âèçíà÷èòè êîí-
òèíãåíò õâîðèõ, ÿêèì ïîêàçàíå ðåêîíñòðóêòèâíå
õ³ðóðã³÷íå âòðó÷àííÿ äëÿ çíèæåííÿ ðèçèêó ³øå-
ì³÷íîãî ³íñóëüòó.

Â³äîìî, ùî óëüòðàçâóêîâå äóïëåêñíå ñêàíóâàí-
íÿ (ÓÇÄÑ) íàéá³ëüøîþ ì³ðîþ â³äïîâ³äàº êðèòå-
ð³ÿì «çîëîòîãî ñòàíäàðòó» ó ä³àãíîñòèö³ îêëþç³é-

íî-ñòåíîòè÷íèõ óðàæåíü åêñòðàêðàí³àëüíèõ â³ä-
ä³ë³â ìàã³ñòðàëüíèõ àðòåð³é ãîëîâè (ÌÀÃ). Ïåðå-
âàãè ìåòîäó ñêëàäàþòüñÿ ç íå³íâàçèâíîñò³ òà âè-
ñîêî¿ åôåêòèâíîñò³, ùî ï³äòâåðäæóºòüñÿ â³äïîâ³ä-
íèì ñòóïåíåì êîðåëÿö³¿ îòðèìàíèõ ïîêàçíèê³â ³ç
ðåçóëüòàòàìè êàðîòèäíî¿ åíäàðòåðåêòîì³¿ [7, 8].
Êð³ì öèõ áåççàïåðå÷íèõ ïåðåâàã, ìåòîäèêà ÓÇÄÑ
äàº ìîæëèâ³ñòü äîñë³äèòè ôóíêö³îíàëüí³ òà ³íòå-
ãðàëüí³ ïàðàìåòðè êðîâîïîñòà÷àííÿ ìîçêó ç âè-
çíà÷åííÿì ó÷àñò³ â íüîìó îêðåìèõ ñêëàäîâèõ
áàñåéí³â (êàðîòèäíèõ ³ âåðòåáðîáàçèëÿðíîãî).

Ñë³ä çàçíà÷èòè, ùî ìåòîäèêà òàêîæ äîçâîëÿº
îö³íèòè äèíàì³êó â³äíîâëåííÿ ïîêàçíèê³â êðîâî-
òîêó â óðàæåíîìó ñåãìåíò³ àðòåð³¿ òà ïðîñòåæèòè
¿õ âïëèâ íà ïîêàçíèêè öåðåáðàëüíî¿ ãåìîäèíàì³-
êè. Ïîð³âíÿííÿ çì³í âåëè÷èí ïîêàçíèê³â îá�ºìíî-
ãî ìîçêîâîãî êðîâîòîêó ó ðàíí³ òåðì³íè ï³ñëÿ îïå-
ðàö³¿ ³ ïðè äèíàì³÷íîìó ñïîñòåðåæåíí³ äîçâîëÿº
âñòàíîâèòè îñîáëèâîñò³ àäàïòàö³éíî-êîìïåíñà-
òîðíèõ ðåàêö³é öåðåáðàëüíî¿ ãåìîäèíàì³êè, îö³-
íèòè åôåêòèâí³ñòü îïåðàòèâíîãî ë³êóâàííÿ òà
ïðîãíîçóâàòè ìîæëèâ³ñòü ðîçâèòêó ðåöèäèâó
çàõâîðþâàííÿ. Ñàìå òîìó çà ìåòó äîñë³äæåííÿ
áóëî îáðàíî âèÿâëåííÿ îñîáëèâîñòåé ³íòåãðàëü-
íèõ ïîêàçíèê³â öåðåáðàëüíî¿ ãåìîäèíàì³êè ó
ïàö³ºíò³â ç³ ñòåíîçàìè ñîííèõ àðòåð³é âèñîêîãî
ñòóïåíÿ òà äèíàì³êó ¿õ â³äíîâëåííÿ ï³ñëÿ îïåðà-
òèâíî¿ êîðåêö³¿ ìåòîäîì êàðîòèäíî¿ àíã³îïëàñòè-
êè òà ñòåíòóâàííÿ (ÊÀÑ).

Ìåòîäèêà äîñë³äæåííÿ

Îáñòåæåíî 54 îñîáè (51 ÷îëîâ³ê ³ 3 æ³íêè) â³êîì 46�84
ðîêè (ñåðåäí³é â³ê � 61,9 ± 5,2 ðîêó), õâîðèõ íà ñòåíî-
òè÷í³ óðàæåííÿ ñîííèõ àðòåð³é, ÿêèì ó 2003�2011 ðîêàõ
áóëî âèêîíàíî îïåðàö³þ àíã³îïëàñòèêè ³ ñòåíòóâàííÿ ç
ìåòîþ çàïîá³ãàííÿ ³øåì³÷íèì ïîðóøåííÿì ìîçêîâîãî
êðîâîîá³ãó (ÏÌÊ) ³ ïîë³ïøåííÿ öåðåáðàëüíî¿ ãåìîïåð-
ôóç³¿. Êîíòðîëüíó ãðóïó ñêëàëè 50 ïàö³ºíò³â � 26 ÷î-
ëîâ³ê³â òà 24 æ³íêè (ñåðåäí³é â³ê 56,8 ± 2,05 ðîêó) áåç

Ðåçóëüòàòè: Âèçíà÷åíî, ùî õâîðèì ç³ ñòåíîçàìè ñîííèõ àðòåð³é âèñîêîãî ñòóïåíÿ, ÿê³ ïîòðåáóþòü õ³ðóðã³÷íî¿ êîðåêö³¿,
âëàñòèâ³ çíà÷í³ çì³íè âåëè÷èí ³íòåãðàëüíèõ ïîêàçíèê³â öåðåáðàëüíîãî êðîâîòîêó, çîêðåìà, ³ñòîòíå çíèæåííÿ ð³âíÿ ïîêàç-
íèêà çàãàëüíîãî öåðåáðàëüíîãî îá�ºìíîãî êðîâîòîêó çà ðàõóíîê çì³í éîãî êàðîòèäíî¿ ñêëàäîâî¿. Ó õâîðèõ ç³ ñòåíîçàìè
âèñîêîãî ñòóïåíÿ îäí³º¿ ç âíóòð³øí³õ ñîííèõ àðòåð³é (ÂÑÀ) ó ïîºäíàíí³ ³ç îêëþç³ºþ ïðîòèëåæíî¿ ÂÑÀ äëÿ ãåìîäèíàì³÷-
íèõ ïîêàçíèê³â õàðàêòåðíèé á³ëüøèé ñòóï³íü ïîðóøåííÿ ³ á³ëüøå íàïðóæåííÿ êîìïåíñàòîðíèõ ìåõàí³çì³â, ùî ïðîÿâ-
ëÿºòüñÿ ó â³ðîã³äíîìó çíèæåíí³ ó íèõ âåëè÷èíè ïîêàçíèêà çàãàëüíîãî öåðåáðàëüíîãî îá�ºìíîãî êðîâîòîêó íà ôîí³ â³ðî-
ã³äíîãî çá³ëüøåííÿ éîãî âåðòåáðàëüíî¿ ñêëàäîâî¿.

Âèñíîâêè: Âèçíà÷åííÿ âåëè÷èí ³íòåãðàëüíèõ ïîêàçíèê³â îá�ºìíîãî êðîâîòîêó çà äîïîìîãîþ ìåòîäó ÓÇÄÑ äàº ìîæ-
ëèâ³ñòü îá�ºêòèâíî¿ îö³íêè åôåêòèâíîñò³ îïåðàòèâíîãî âòðó÷àííÿ ïðè ñòåíîçàõ ñîííèõ àðòåð³é âèñîêîãî ñòóïåíÿ ó ðàí-
íüîìó òà â³ääàëåíîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³.

Ó õâîðèõ ç îêëþç³éíèì óðàæåííÿì êîíòðàëàòåðàëüíî¿ ÂÑÀ ï³ñëÿ êîðåêö³¿ ñòåíîçó ÂÑÀ âèñîêîãî ñòóïåíÿ ñïîñòåð³ãàºòüñÿ
õàðàêòåðíà ïîçèòèâíà äèíàì³êà çì³í êðîâîòîêó â êàðîòèäíèõ ³ âåðòåáðîáàçèëÿðíîìó áàñåéíàõ, ÿê³ â³äîáðàæàþòü êîì-
ïåíñàö³éíî-àäàïòàö³éí³ ìåõàí³çìè àóòîðåãóëÿö³¿ ìîçêîâîãî êðîâîòîêó.

Êëþ÷îâ³ ñëîâà: óëüòðàçâóêîâå äóïëåêñíå ñêàíóâàííÿ, öåðåáðàëüíà ãåìîäèíàì³êà, ñòåíîç ñîííèõ àðòåð³é, îïåðàòèâíå
ë³êóâàííÿ.
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àíàìíåçó çëîÿê³ñíîãî (Çß) ÃÏÌÊ ³ êë³í³÷íèõ ïðîÿâ³â
öåðåáðàëüíî¿ ñóäèííî¿ ïàòîëîã³¿.
Ó âñ³õ õâîðèõ ñòóï³íü ñòåíîòè÷íîãî óðàæåííÿ åêñòðà-

êðàí³àëüíîãî â³ää³ëó âíóòð³øí³õ ñîííèõ àðòåð³é (ÂÑÀ)
ïåðåâèùóâàâ 60 %. Ïîêàçàííÿì äëÿ ïðîâåäåííÿ åíäî-
âàñêóëÿðíîãî âòðó÷àííÿ ó 46 âèïàäêàõ áóâ ï³äâèùåíèé
ðèçèê äëÿ âèêîíàííÿ ÊÅÀ, ðåøòà 8 õâîðèõ íàïîëÿãàëè
íà ì³í³³íâàçèâíîìó ñïîñîá³ ë³êóâàííÿ.
Ïåðåä îïåðàö³ºþ ó ïàö³ºíò³â îö³íþâàëè êë³í³÷íèé ïå-

ðåá³ã çàõâîðþâàííÿ, íåâðîëîã³÷íèé ³ ñîìàòè÷íèé ñòàòó-
ñè. Íàÿâí³ñòü çì³í ó ìîçêîâèõ ñòðóêòóðàõ âèçíà÷àëè çà
ðåçóëüòàòàìè êîìï�þòåðíî¿ àáî ìàãí³òíîðåçîíàíñíî¿
òîìîãðàô³¿. Óëüòðàçâóêîâå äóïëåêñíå ñêàíóâàííÿ âèêî-
íóâàëè çà äîïîìîãîþ óëüòðàçâóêîâî¿ ä³àãíîñòè÷íî¿ ñè-
ñòåìè Sonoline-Elegra (Siemens, Í³ìå÷÷èíà) ³ç âèêîðèñ-
òàííÿì äàò÷èê³â ç ÷àñòîòîþ 7,5 ³ 2,5 ÌÃö. Ó ïðîöåñ³ äî-
ñë³äæåííÿ îö³íþâàëè: õàðàêòåð õîäó àðòåð³¿, ñòàí ñóäèí-
íî¿ ñò³íêè, ñòðóêòóðó ³ õàðàêòåð àòåðîìàòîçíèõ áëÿøîê,
ñòóï³íü ñòåíîòè÷íîãî óðàæåííÿ àðòåð³¿, êàðîòèäíî-êàðî-
òèäíèé êîåô³ö³ºíò. Ñòóï³íü ñòåíîòè÷íîãî óðàæåííÿ îá-
÷èñëþâàëè çà ä³àìåòðîì â ïîçäîâæí³é òà ïîïåðåêîâ³é
ïðîåêö³ÿõ, òà çà ïëîùåþ, à òàêîæ ó ïîïåðåêîâ³é ïðîåê-
ö³¿, ÿê ñï³ââ³äíîøåííÿ ïëîù³ àêòèâíîãî ïðîñâ³òó ñóäè-
íè äî çàãàëüíî¿ ïëîù³ àðòåð³¿. Êàðîòèäíî-êàðîòèäíèé
êîåô³ö³ºíò îá÷èñëþâàëè çà ñï³ââ³äíîøåííÿì ï³êîâî¿ ñè-
ñòîë³÷íî¿ øâèäêîñò³ â ä³ëÿíö³ íàéá³ëüøîãî çâóæåííÿ
âíóòð³øíüî¿ ñîííî¿ àðòåð³¿ äî àíàëîã³÷íîãî ïîêàçíèêà â
çàãàëüí³é ñîíí³é àðòåð³¿. Âèçíà÷àëè é àíàë³çóâàëè ïîêàç-
íèêè ë³í³éíèõ ³ îá�ºìíèõ øâèäêîñòåé êðîâîòîêó, ðîçðà-
õîâóâàëè ïîêàçíèê çàãàëüíîãî öåðåáðàëüíîãî îá�ºìíîãî
êðîâîòîêó (ñóìà îá�ºìíîãî êðîâîòîêó ÷åðåç îáèäâ³
âíóòð³øí³ ñîíí³ àðòåð³¿ òà îá�ºìíîãî êðîâîòîêó ÷åðåç
îáèäâ³ õðåáòîâ³ àðòåð³¿).
Ñåëåêòèâíó öåðåáðàëüíó àíã³îãðàô³þ (ÖÀÃ) òà åíäîâàñ-

êóëÿðí³ âòðó÷àííÿ âèêîíóâàëè íà àã³îãðàô³÷íèõ óñòà-
íîâêàõ Neurostar-Top òà Axiom-Artis (Siemens, Í³ìå÷÷è-
íà). Çà íàÿâíîñò³ ÓÇÄ-îçíàê ñòåíîòè÷íîãî óðàæåííÿ ñó-
äèíè âèñîêîãî ñòóïåíÿ, ùî ïîòðåáóº õ³ðóðã³÷íî¿ êîðåê-
ö³¿, òà ï³ñëÿ ï³äòâåðäæåííÿ öüîãî ôàêòó ï³ä ÷àñ ä³àãíîñ-
òè÷íî¿ ÖÀÃ, âèêîíóâàëè åíäîâàñêóëÿðíó îïåðàö³þ �
àíã³îïëàñòèêó ³ ñòåíòóâàííÿ. Îá÷èñëåííÿ îòðèìàíèõ
ðåçóëüòàò³â çä³éñíåíî â ³íòåãðîâàí³é ñèñòåì³ äëÿ êîìï-
ëåêñíîãî ñòàòèñòè÷íîãî àíàë³çó òà îáðîáêè äàíèõ ç âèêî-
ðèñòàííÿì ïðîãðàìè Windows STATISTICA-6,0 Stat
Soft Inc., USA (14). Äëÿ ïîâ�ÿçàíèõ òà íåçàëåæíèõ âèá³-
ðîê äàíèõ ðîçðàõîâóâàëè êðèòåð³é â³ðîã³äíîñò³ â³äì³í-
íîñòåé Ñòüþäåíòà.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

Êë³í³÷í³ ïðîÿâè ñòåíîòè÷íîãî óðàæåííÿ ñîí-
íèõ àðòåð³é ó îáñòåæåíèõ ïàö³ºíò³â õàðàêòåðèçó-
âàëèñÿ: áåçñèìïòîìíèì ïåðåá³ãîì çàõâîðþâàííÿ
ó 29,6 % âèïàäêó (16 ïàö³ºíò³â); ó 14,8 % âèïàäêó
(8 ïàö³ºíò³â) õâîðîáà ïðîÿâëÿëàñÿ òðàíçèòîðíè-
ìè ³øåì³÷íèìè àòàêàìè (Ò²À); ó 37,0 % (20 õâî-
ðèõ) â³äì³÷åíî òàê çâàíèé «ìàëèé» ³íñóëüò, àáî
òàêèé, ùî íå ³íâàë³äèçóº; ó 9 õâîðèõ (16,7 % âè-
ïàäêó) � ³íñóëüò, ùî ³íâàë³äèçóº. Ó 1 ïàö³ºíòà
(1,9 % âèïàäêó) õâîðîáà ìàí³ôåñòóâàëà ³íñóëüòîì
ó âåðòåáðîáàçèëÿðíèé áàñåéí (ÂÁÁ).

 Ñë³ä â³äçíà÷èòè âèñîêó ÷àñòîòó ïîºäíàíîãî
óðàæåííÿ ÌÀÃ ó äàíîãî êîíòèíãåíòó õâîðèõ, ÿêå
îáóìîâëþâàëî äåêîìïåíñàö³þ êîëàòåðàëüíîãî
êðîâîîá³ãó òà âèñòóïàëî äîäàòêîâèì àðãóìåíòîì

íà êîðèñòü íåîáõ³äíîñò³ îïåðàòèâíî¿ êîðåêö³¿ ñòå-
íîç³â. Ïîºäíàíå óðàæåííÿ ñóì³æíèõ öåðåáðàëü-
íèõ ñóäèí ìàëî ì³ñöå ó 34 õâîðèõ (63,0 % ). Ðîç-
ïîä³ë éîãî ñòðóêòóðè çà õàðàêòåðîì òà ñòóïåíåì
âèðàæåíîñò³ ñòåíîòè÷íîãî óðàæåííÿ ïðåäñòàâ-
ëåíî â òàáëèö³ 1.

Ñòåíîç âèñîêîãî ñòóïåíÿ îäí³º¿ ç ÂÑÀ (ðèñó-
íîê 1) ó ïîºäíàíí³ ç îêëþç³ºþ ïðîòèëåæíî¿ ÂÑÀ
(ðèñóíîê 2) çíà÷íî ï³äâèùóº ðèçèê ³øåì³÷íîãî
³íñóëüòó, îñê³ëüêè çà öèõ óìîâ ðîçâèâàþòüñÿ ã³ïî-
ïåðôóç³éí³ ïðîöåñè òà ôîðìóºòüñÿ õðîí³÷íà íåäî-
ñòàòí³ñòü ìîçêîâîãî êðîâîîá³ãó ç ñóòòºâèì íàïðó-
æåííÿì ìåõàí³çì³â éîãî êîìïåíñàö³¿.

Âðàõîâóþ÷è òå, ùî ñåðåä ïðîîïåðîâàíèõ âàãî-
ìó ÷àñòêó ñêëàäàëè ñàìå òàê³ õâîð³, ìè ââàæàëè çà
ïîòð³áíå ïðîàíàë³çóâàòè ãåìîäèíàì³÷í³ ïîêàçíè-
êè â ö³é ãðóï³ îêðåìî.

Äëÿ õàðàêòåðèñòèêè ñòàíó öåðåáðàëüíî¿ ãåìî-
äèíàì³êè âèêîðèñòîâóâàëèñü ³íòåãðàëüí³ ïîêàç-
íèêè îá�ºìíîãî êðîâîòîêó â ñóäèíàõ êàðîòèäíîãî
òà âåðòåáðîáàçèëÿðíîãî áàñåéí³â, çì³íè â ÿêèõ ó
îáñòåæåíèõ õâîðèõ áóëè íàéâàãîì³øèìè.

Äàí³ ïðî äèíàì³êó çì³í ïîêàçíèê³â îá�ºìíîãî
êðîâîòîêó âíàñë³äîê îïåðàòèâíîãî âòðó÷àííÿ ó
ïàö³ºíò³â ³ç îêëþç³ºþ ïðîòèëåæíî¿ ÂÑÀ òà áåç íå¿,
íàâåäåíî â òàáëèö³ 2.

Âñ³ ïàö³ºíòè ³ç ñòåíîçàìè ñîííèõ àðòåð³é âèñî-
êîãî ñòóïåíÿ ìàëè çíà÷íî çíèæåí³ ïîêàçíèêè
çàãàëüíîãî öåðåáðàëüíîãî îá�ºìíîãî êðîâîòîêó
ïîð³âíÿíî ³ç çäîðîâèìè ëþäüìè: â³í ñêëàäàâ â³ä-
ïîâ³äíî ó çäîðîâèõ ïàö³ºíò³â � 0,623 ± 0,039 ë/õâ,
ó ãðóï³ õâîðèõ ç îêëþç³ºþ ïðîòèëåæíî¿ ÂÑÀ �
0,370 ± 0,044 ë/õâ (ð < 0,05), ó ãðóï³ õâîðèõ áåç îê-
ëþç³¿ � 0,430 ± 0,02 ë/õâ (ð < 0,05). Öå çìåíøåí-
íÿ â³äáóâàëîñÿ, ãîëîâíèì ÷èíîì, çà ðàõóíîê éîãî
êàðîòèäíî¿ ñêëàäîâî¿: îá�ºìíèé êðîâîò³ê ÷åðåç
îáèäâ³ âíóòð³øí³ ñîíí³ àðòåð³¿ ñòàíîâèâ ó çäîðî-
âèõ îñ³á � 0,517 ± 0,032 ë/õâ, ó ïàö³ºíò³â ç îêëþç³ºþ
êîíòðàëàòåðàëüíî¿ ÂÑÀ  � 0,223 ± 0,036 ë/õâ, áåç
îêëþç³¿ � 0,340 ± 0,021 ë/õâ. Â³äì³ííîñò³ îá�ºì-
íîãî êðîâîòîêó ó ÂÁÁ áóëè ìåíø âèðàæåíèìè â
ãðóï³ ïàö³ºíò³â áåç îêëþç³¿ ïðîòèëåæíî¿ ÂÑÀ,
ó ÿêèõ â³í â³ðîã³äíî íå â³äð³çíÿâñÿ â³ä àíàëîã³÷íîãî
ïîêàçíèêà â ãðóï³ êîíòðîëþ, ñêëàäàþ÷è â³äïî-
â³äíî 0,090 ± 0,005 ë/õâ ïðîòè 0,109 ± 0,008 ë/õâ
ó çäîðîâèõ ëþäåé (ð > 0,05).

Íàòîì³ñòü, ó ãðóï³ ïàö³ºíò³â ç îêëþç³ºþ êîíòðà-
ëàòåðàëüíî¿ ÂÑÀ äî îïåðàö³¿ îá�ºìíèé êðîâîò³ê
÷åðåç îáèäâ³ õðåáòîâ³ àðòåð³¿ áóâ â³ðîã³äíî âèùèé
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ÿê â³äíîñíî êîíòðîëþ, òàê ³ â³äíîñíî àíàëîã³÷íî-
ãî ïîêàçíèêà ó ïàö³ºíò³â áåç îêëþç³¿ ïðîòèëåæíî¿
ÂÑÀ, ñêëàäàþ÷è 0,147 ± 0,019 ë/õâ (ð < 0,05). Öå
ìîæå áóòè ïðîÿâîì á³ëüø ãëèáîêèõ ïîðóøåíü öå-
ðåáðàëüíî¿ ãåìîäèíàì³êè òà á³ëüøî¿ íàïðóæåíîñò³
ó íèõ ìåõàí³çì³â ¿¿ êîìïåíñàö³¿, ÿê³ ïîòðåáóþòü çà-
ëó÷åííÿ ðåçåðâ³â âåðòåáðîáàçèëÿðíîãî áàñåéíó.

Ï³ñëÿ îïåðàö³¿ ÊÀÑ ñòåíîç³â ñîííèõ àðòåð³é
âèñîêîãî ñòóïåíÿ áóëî â³äçíà÷åíî ñóòòºâå ïîë³ï-
øåííÿ ïîêàçíèê³â öåðåáðàëüíî¿ ãåìîäèíàì³êè.
Òàê, ó ãðóï³ ïàö³ºíò³â áåç îêëþç³¿ ïðîòèëåæíî¿
ÂÑÀ ï³äâèùóâàâñÿ çàãàëüíèé öåðåáðàëüíèé
îá�ºìíèé êðîâîò³ê, ñêëàäàþ÷è â ñåðåäíüîìó â³ä-
ðàçó ï³ñëÿ îïåðàö³¿ 0,456 ± 0,018 ë/õâ; öå ï³äâè-
ùåííÿ ñò³éêî çáåð³ãàëîñü ³ íàâ³òü ìàëî òåíäåíö³þ
äî çðîñòàííÿ ³ ÷åðåç 6 ì³ñÿö³â ï³ñëÿ îïåðàö³¿ � íà
öåé ÷àñ äàíèé ïîêàçíèê ñêëàäàâ 0,504 ± 0,023 ë/õâ.

Çàçíà÷åí³ çì³íè â³äáóâàëèñÿ çà ðàõóíîê ï³äâè-
ùåííÿ ïîêàçíèê³â êàðîòèäíîãî îá�ºìíîãî êðîâî-
òîêó, ñåðåäíº çíà÷åííÿ ÿêîãî çðîñòàëî áåçïîñå-
ðåäíüî ï³ñëÿ îïåðàö³¿ äî 0,365 ± 0,017 ë/õâ, ³ íàâ³òü
äåùî ï³äâèùóâàëîñü ÷åðåç 6�8 ì³ñÿö³â ï³ñëÿ îïå-
ðàö³¿ � äî 0,408 ± 0,020 ë/õâ.

Òàáëèöÿ 1

Îêëþç³éíî-ñòåíîòè÷í³ óðàæåííÿ ó ñóì³æíèõ öåðåáðàëüíèõ áàñåéíàõ
Occlusive-stenotic lesions in adjacent cerebral basins

Òàáëèöÿ 2

Äèíàì³êà çì³í ïîêàçíèê³â îá�ºìíîãî êðîâîòîêó âíàñë³äîê îïåðàòèâíîãî âòðó÷àííÿ
ó ïàö³ºíò³â ³ç îêëþç³ºþ ïðîòèëåæíî¿ ÂÑÀ òà áåç íå¿

The changes in the parameters of volume blood flow due to operative intervention
in patients with occlusion of the opposite ICA and without it

Ïðèì³òêà. Ð³çíèöÿ â³ðîã³äíà ì³æ ð³âíÿìè ïîêàçíèê³â â³äíîñíî: * � êîíòðîëþ, # � ïîêàçíèê³â îáîõ ãðóï (ç îêëþç³ºþ òà áåç
îêëþç³¿ êîíòðàëàòåðàëüíî¿ ÂÑÀ), ð < 0,05.

Ó ïðîîïåðîâàíèõ ïàö³ºíò³â ³ç îêëþç³ºþ ïðîòè-
ëåæíî¿ ÂÑÀ òàêîæ ñïîñòåð³ãàëîñÿ òðèâàëå ïîë³ï-
øåííÿ ïîêàçíèê³â çàãàëüíîãî öåðåáðàëüíîãî
îá�ºìíîãî êðîâîòîêó, àëå ç äåÿêèìè â³äì³ííîñòÿ-
ìè ó ñï³ââ³äíîøåíí³ éîãî ñêëàäîâèõ. Òàê, â³äðàçó
ï³ñëÿ îïåðàö³¿ ìàëî ì³ñöå íàðîñòàííÿ ïîêàçíèêà
çàãàëüíîãî öåðåáðàëüíîãî îá�ºìíîãî êðîâîòîêó
ç 0,370 ± 0,044 äî 0,392 ± 0,004 ë/õâ, ãîëîâíèì ÷è-
íîì, çà ðàõóíîê éîãî êàðîòèäíî¿ ñêëàäîâî¿: â³äðà-
çó ï³ñëÿ îïåðàö³¿ ñåðåäí³é ïîêàçíèê îá�ºìíîãî êðî-
âîòîêó ÷åðåç îáèäâ³ âíóòð³øí³ ñîíí³ àðòåð³¿ çð³ñ ç
0,223 ± 0,036 äî 0,279 ± 0,031 ë/õâ. Âîäíî÷àñ ñïî-
ñòåð³ãàëèñÿ îçíàêè ðîçâàíòàæåííÿ âåðòåáðîáàçè-
ëÿðíîãî áàñåéíó âíàñë³äîê îïåðàö³¿, ùî ïðîÿâè-
ëîñü ó çíèæåíí³ ïîêàçíèêà îá�ºìíîãî êðîâîòîêó
÷åðåç îáèäâ³ õðåáòîâ³ àðòåð³¿ ç 0,147 ± 0,019 ë/õâ äî
îïåðàö³¿, äî 0,112 ± 0,012 â³äðàçó ï³ñëÿ íå¿. Ùå ÷å-
ðåç 6 ì³ñÿö³â òåíäåíö³ÿ äî çá³ëüøåííÿ ïîêàçíèêà
çàãàëüíîãî öåðåáðàëüíîãî îá�ºìíîãî êðîâîòîêó
çáåð³ãàëàñü � ó â³ääàëåíîìó ïåð³îä³ â³í íåçíà÷íî
ï³äâèùèâñÿ (äî 0,417 ± 0,020 ë/õâ), àëå ñï³ââ³ä-
íîøåííÿ éîãî ñêëàäîâèõ çíîâó ïîâåðòàëîñÿ äî
çâè÷íîãî äëÿ öüîãî âèäó ïàòîëîã³¿ ðîçïîä³ëó, ³ç

Âèä óðàæåííÿ
K³ëüê³ñòü

àáñ. %

Îêëþç³ÿ êîíòðàëàòåðàëüíî¿ ÂÑÀ 16 29,6

Ñòåíîç êîíòðàëàòåðàëüíî¿ ÂÑÀ  > 70 %
         - åêñòðàêðàí³àëüíî � 5
         - ³íòðàêðàí³àëüíî � 3

8 14,8

Ðîç�ºäíàííÿ êîëàòåðàëüíîãî êðîâîòîêó ïî àðòåð³àëüíîìó êîëó îñíîâè  ìîçêó 2 3,7

Îêëþç³ÿ / àòðåç³ÿ îäí³º¿ õðåáòîâî¿ àðòåð³¿ 5 9,3

Òàíäåìí³ ñòåíîçè  ÂÑÀ  ³ïñèëàòåðàëüíî 3 5,6

Îá�ºìíèé
êðîâîò³ê,

ë/õâ
Kîíòðîëü

×àñ  îáñòåæåííÿ

äî îïåðàö³¿ ï³ñëÿ îïåðàö³¿ 6-8 ì³ñ. ï³ñëÿ îïåðàö³¿

Ç îêëþç³ºþ Áåç îêëþç³¿ Ç îêëþç³ºþ Áåç îêëþç³¿ Ç îêëþç³ºþ Áåç îêëþç³¿

VBF ICA 0,517 ± 0,032 0,223  ± 0,036* 0,340 ± 0,021*# 0,279 ± 0,031 * 0,365 ± 0,017*# 0,248 ± 0,022* 0,408 ± 0,025*#

VBF VA 0,109 ± 0,008 0,147 ± 0,019* 0,090 ± 0,005# 0,112 ± 0,012 0,091 ± 0,007 0,169 ± 0,025* 0,096 ± 0,008#

TC VBF 0,623  ± 0,039 0,370 ± 0,044* 0,430 ± 0,002* 0,392 ± 0,004* 0,456 ± 0,018* 0,417 ± 0,020* 0,504 ± 0,040#
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Ðèñóíîê 1. Ñòåíîç âíóòð³øíüî¿ ñîííî¿ àðòåð³¿ âèñîêîãî ñòóïåíÿ ãåòåðîãåííîþ áëÿøêîþ ç ïåðåâàæàííÿì ã³ïîåõîãåííî-
ãî êîìïîíåíòà: à � ðåæèì åíåðãåòè÷íîãî äîïïëåðà (ïîçäîâæíÿ òà ïîïåðåêîâà ïðîåêö³¿); á � íàÿâí³ñòü ñòåíîòè÷íîãî ïðè-
ñêîðåííÿ â çîí³ ñòåíîçó

Fig. 1.  High-degree stenosis of the inner carotid artery with a heterogenic plaque with prevailing hyperechoic component:
a � energetic Doppler mode (longitudinal and transverse sections); á � stenotic acceleration in the zone of stenosis

Ðèñóíîê 2. Îêëþç³ÿ âíóòð³øíüî¿ ñîííî¿ àðòåð³¿: à � â ïîïåðåêîâ³é ïðîåêö³¿; á � ó ïîçäîâæí³é

Fig. 2. Occlusion of internal carotid artery: a � in transverse projection; á � in longitudinal projection

à

à

Ðèñóíîê 3. Ïîêàçíèêè îá�ºìíîãî êðîâîòîêó ó çäîðîâèõ ëþ-
äåé òà ó õâîðèõ ç³ ñòåíîçàìè ÂÑÀ âèñîêîãî ñòóïåíÿ ç îêëþç³ºþ
ïðîòèëåæíî¿ ÂÑÀ ³ áåç íå¿ äî îïåðàö³¿ (òóò ³ äàë³: TÑ VBF � çà-
ãàëüíèé öåðåáðàëüíèé îá�ºìíèé êðîâîò³ê, VBF ICA � îá�ºì-
íèé êðîâîò³ê ÷åðåç îáèäâ³ âíóòð³øí³ ñîíí³ àðòåð³¿, VBF VA �
îá�ºìíèé êðîâîò³ê ÷åðåç îáèäâ³ õðåáòîâ³ àðòåð³¿)

Fig. 3. Indices of volume blood flow in healthy people and in
patients with high-degree ICA stemsons  with occlusion of the
opposite ICA and without it before CASA (TÑ VBF � total
cerebral volume blood flow, VBF ICA � volume blood flow in
both internal carotid arteries, VBF VA � volume blood flow in
the both vertebral arteries)

Ðèñóíîê 4. Ïîêàçíèêè îá�ºìíîãî êðîâîòîêó ó çäîðîâèõ
ëþäåé òà ó ïàö³ºíò³â ³ç ñòåíîçàìè ÂÑÀ âèñîêîãî ñòóïåíÿ ç
îêëþç³ºþ ïðîòèëåæíî¿ ÂÑÀ ³ áåç íå¿ íà 3�7-ìó äîáó ï³ñëÿ
îïåðàö³¿

Fig. 4. The indices of volume blood flow in healthy people and
in patient with high-degree stenosis of ICA with occlusion of
the opposite ICA and without it on day 3-7 after CASA (TÑ
VBF � total cerebral volume blood flow, VBF ICA � volume
blood flow in both internal carotid arteries, VBF VA � volume
blood flow in the both vertebral arteries)

á

á
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Ðèñóíîê 5. Ïîêàçíèêè îá�ºìíîãî êðîâîòîêó ó çäîðîâèõ
ëþäåé òà ó õâîðèõ ³ç ñòåíîçàìè ÂÑÀ âèñîêîãî ñòóïåíÿ ç îê-
ëþç³ºþ ïðîòèëåæíî¿ ÂÑÀ ³ áåç íå¿ ÷åðåç 6 ì³ñÿö³â ï³ñëÿ îïå-
ðàö³¿ (TÑ VBF � çàãàëüíèé öåðåáðàëüíèé îá�ºìíèé êðî-
âîò³ê, VBF ICA � îá�ºìíèé êðîâîò³ê ÷åðåç îáèäâ³ âíóòð³øí³
ñîíí³ àðòåð³¿, VBF VA � îá�ºìíèé êðîâîò³ê ÷åðåç îáèäâ³
õðåáòîâ³ àðòåð³¿)

Fig. 5. The indices of volume blood flow in healthy people and
in patient with high-degree stenosis of ICA with occlusion of
the opposite ICA and without it 6 months after CASA (TÑ VBF
� total cerebral volume blood flow, VBF ICA � volume blood
flow in both internal carotid arteries, VBF VA � volume blood
flow in the both vertebral arteries)

Ðèñóíîê 6. Äèíàì³êà âåëè÷èí ïîêàçíèê³â çàãàëüíîãî öå-
ðåáðàëüíîãî îá�ºìíîãî êðîâîòîêó ó õâîðèõ ³ç ñòåíîçàìè ÂÑÀ
âèñîêîãî ñòóïåíÿ ç îêëþç³ºþ ïðîòèëåæíî¿ ÂÑÀ ³ áåç íå¿ äî
îïåðàö³¿, ÷åðåç 3�7 äí³â ï³ñëÿ ÊÀÑ òà ÷åðåç 6 ì³ñÿö³â ï³ñëÿ
ÊÀÑ, ïîð³âíÿíî ç êîíòðîëåì

Fig. 6. The changes in the parameters of total volume blood
flow in patients with high-degree ICA stenosis with occlusion
of the opposite ICA and without it before CASA, on day 3�7
after CASA, and 6 months after CASA, when compared to the
controls

Ðèñóíîê 7. Äèíàì³êà âåëè÷èí ïîêàçíèê³â êàðîòèäíîãî
îá�ºìíîãî êðîâîòîêó (îá�ºìíîãî êðîâîòîêó ÷åðåç îáèäâ³
ÂÑÀ) ó õâîðèõ ³ç ñòåíîçàìè ÂÑÀ âèñîêîãî ñòóïåíÿ ç îêëþ-
ç³ºþ ïðîòèëåæíî¿ ÂÑÀ ³ áåç íå¿ äî îïåðàö³¿, ÷åðåç 3�7 äí³â
ï³ñëÿ ÊÀÑ òà ÷åðåç 6 ì³ñÿö³â ï³ñëÿ ÊÀÑ, ïîð³âíÿíî ç êîí-
òðîëåì

Fig. 7. The changes in the parameters of carotid volume
blood flow (volume blood flow in the both ICA) in patients with
high-degree ICA stenosis with occlusion of the opposite ICA
and without it before CASA, on day 3�7 after CASA, and 6
months after CASA, when compared to the controls

Ðèñóíîê 8. Äèíàì³êà âåëè÷èí ïîêàçíèê³â âåðòåáðàëüíî-
ãî îá�ºìíîãî êðîâîòîêó (îá�ºìíîãî êðîâîòîêó ÷åðåç îáèäâ³
õðåáòîâ³ àðòåð³¿) ó õâîðèõ ç³ ñòåíîçàìè ÂÑÀ âèñîêîãî ñòó-
ïåíÿ ç îêëþç³ºþ ïðîòèëåæíî¿ ÂÑÀ ³ áåç íå¿ äî îïåðàö³¿, ÷å-
ðåç 3�7 äí³â ï³ñëÿ ÊÀÑ òà ÷åðåç 6 ì³ñÿö³â ï³ñëÿ ÊÀÑ, ïî-
ð³âíÿíî ç êîíòðîëåì

Fig. 8. The changes in the parameters of vertebral volume
blood flow (volume blood flow in the both vertebral arteries)
in patients with high-degree ICA stenosis with occlusion of the
opposite ICA and without it before CASA, on day 3�7 after
CASA, and 6 months after CASA, when compared to the
controls
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çá³ëüøåííÿì ó íüîìó ÷àñòêè ïîêàçíèêà âåð-
òåáðàëüíîãî îá�ºìíîãî êðîâîòîêó: êðîâîò³ê
êð³çü îáèäâ³ õðåáòîâ³ àðòåð³¿ çíîâ çðîñòàâ äî
0,169 ± 0,025 ë/õâ, à ÷åðåç îáèäâ³ ÂÑÀ äåùî çíè-
æóâàâñÿ � äî 0,248 ± 0,022 ë/õâ, õî÷à é íå äîñÿ-
ãàâ ð³âíÿ íèæ÷å äîîïåðàö³éíî¿ âåëè÷èíè.

Äèíàì³êó ð³âí³â ïîêàçíèê³â çàãàëüíîãî öåðåá-
ðàëüíîãî îá�ºìíîãî êðîâîòîêó òà éîãî ñêëàäîâèõ
ó ïàö³ºíò³â ³ç ñòåíîçàìè ñîííèõ àðòåð³é âèñîêîãî
ñòóïåíÿ äî îïåðàö³¿, ó ðàííüîìó ï³ñëÿîïåðàö³éíî-
ìó ïåð³îä³ (3�7 äí³â ï³ñëÿ îïåðàö³¿), òà ó ðàííüîìó
â³ääàëåíîìó ïåð³îä³ (÷åðåç 6 ì³ñÿö³â ï³ñëÿ íå¿)
íàâåäåíî íà ðèñóíêàõ 3�5.

Äèíàì³êó çì³í ñêëàäîâèõ îá�ºìíîãî êðîâîòîêó
ó ïàö³ºíò³â ³ç ñòåíîçàìè ÂÑÀ âèñîêîãî ñòóïåíÿ ç
îêëþç³ºþ ïðîòèëåæíî¿ ÂÑÀ ³ áåç íå¿ äî îïåðàö³¿,
â³äðàçó ï³ñëÿ îïåðàö³¿, òà ó ðàííüîìó â³ääàëåíîìó
ïåð³îä³ (÷åðåç 6 ì³ñÿö³â) ï³ñëÿ îïåðàö³¿ íàâåäåíî
íà ðèñóíêàõ 6�8.

Ïîð³âíþþ÷è îòðèìàí³ ðåçóëüòàòè ç ³ñíóþ÷èìè
ë³òåðàòóðíèìè äàíèìè, ìîæíà çàçíà÷èòè, ùî â³ä-
íîâëåííÿ ïðîõ³äíîñò³ ñîííèõ àðòåð³é ìåòîäîì
ÊÀÑ � åôåêòèâíèé ìåòîä õ³ðóðã³÷íîãî ë³êóâàí-
íÿ, ÿêèé õàðàêòåðèçóºòüñÿ ì³í³ìàëüíèì ðèçèêîì
ï³ñëÿîïåðàö³éíèõ óñêëàäíåíü òà ñò³éêèì åôåêòîì
çáåðåæåííÿ ïðîõ³äíîñò³ ñóäèíè. Êîìïëåêñíå
óëüòðàçâóêîâå òà äîïïëåðîãðàô³÷íå îáñòåæåííÿ
³ ìîí³òîðèíã ï³äòâåðäæóþòü âåëèêó òðèâàë³ñòü
ïîçèòèâíèõ çì³í öåðåáðàëüíî¿ ãåìîäèíàì³êè
âíàñë³äîê îïåðàö³¿ ÊÀÑ.

Âèñíîâêè

1.Ó õâîðèõ ç îêëþç³éíî-ñòåíîòè÷íèìè óðà-
æåííÿìè ñîííèõ àðòåð³é, ÿê³ ïîòðåáóþòü õ³ðóð-
ã³÷íî¿ êîðåêö³¿, âèçíà÷àþòüñÿ çíà÷í³ ïîðóøåííÿ
³íòåãðàëüíèõ ïîêàçíèê³â öåðåáðàëüíîãî êðîâîòî-
êó, çîêðåìà, ³ñòîòíå çíèæåííÿ ïîêàçíèêà çàãàëü-
íîãî öåðåáðàëüíîãî îá�ºìíîãî êðîâîòîêó çà ðàõó-
íîê çì³í éîãî êàðîòèäíî¿ ñêëàäîâî¿.

2. Ó õâîðèõ ³ç ñòåíîçàìè âèñîêîãî ñòóïåíÿ îä-
í³º¿ ç ÂÑÀ ó ïîºäíàíí³ ³ç îêëþç³ºþ ïðîòèëåæíî¿
ÂÑÀ ãåìîäèíàì³÷í³ ïîêàçíèêè âèçíà÷àþòüñÿ
á³ëüøèì ñòóïåíåì ïîðóøåííÿ ³ á³ëüøèì íàïðó-
æåííÿì êîìïåíñàòîðíèõ ìåõàí³çì³â, ùî ïðîÿâ-
ëÿºòüñÿ â³ðîã³äíèì çíèæåííÿì ó íèõ ïîêàçíèêà
çàãàëüíîãî öåðåáðàëüíîãî îá�ºìíîãî êðîâîòîêó
íà ôîí³ â³ðîã³äíîãî çá³ëüøåííÿ éîãî âåðòåáðàëü-
íî¿ ñêëàäîâî¿.

3. Âèçíà÷åííÿ ³íòåãðàëüíèõ ïîêàçíèê³â îá�ºì-
íîãî êðîâîòîêó çà äîïîìîãîþ ìåòîäó ÓÇÄÑ äàº
ìîæëèâ³ñòü îá�ºêòèâíî¿ îö³íêè åôåêòèâíîñò³
îïåðàòèâíîãî âòðó÷àííÿ ïðè ñòåíîçàõ ñîííèõ
àðòåð³é âèñîêîãî ñòóïåíÿ ó ðàííüîìó òà â³ääàëå-
íîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³.

4. Ó õâîðèõ ç îêëþç³éíèì óðàæåííÿì êîíòðàëà-
òåðàëüíî¿ ÂÑÀ ï³ñëÿ êîðåêö³¿ ñòåíîçó ÂÑÀ âèñî-
êîãî ñòóïåíÿ ñïîñòåð³ãàºòüñÿ õàðàêòåðíà ïîçè-
òèâíà äèíàì³êà çì³í êðîâîòîêó â êàðîòèäíèõ ³
âåðòåáðîáàçèëÿðíîìó áàñåéíàõ, ÿê³ â³äîáðàæà-
þòü êîìïåíñàö³éíî-àäàïòàö³éí³ ìåõàí³çìè àóòî-
ðåãóëÿö³¿ ìîçêîâîãî êðîâîòîêó.
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