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Objective: To perform dynamic assessment of the changes in
the passability of carotid arteries and parameters of cerebral
hemodynamics using ultrasound duplex scanning after
operative correction of high-grade carotid artery stenosis.

Material and Methods: Sixty-two patients aged 43-84 with
high-grade carotid stenosis who in 2003�2011 were performed
carotid angioplasty and stent grafting (CAS), of them in 5 with
carotid endarterectomy (CEA), were investigated. According to
the protocol, ultrasound investigation was performed one week
before the surgery, during week 1 after CAS and 6-8 months
later.

The character of atherosclerotic lesion and stenosis degree
were investigated using ultrasound duplex scanning and
cerebral angiography. Linear and volume velocity of the blood
flow were determined. The value of general cerebral volume
blood flow, carotid-carotid index were determined.

Results: The patients with occlusive carotid stenosis requi-
ring surgical correction develop considerable disorders of hemo-
dynamics (development of stenotic blood flow, increase of
carotid-carotid index). Surgical methods (CAS, when necessary
with CEA) improved hemodynamic parameters after the surge-
ry, restored the artery passability in the area of the invol-
vement, eliminated stenotic blood flow acceleration, norma-
lized carotid-carotid index.

Ultrasound duplex scanning was accurate and informative
in diagnosis of stenotic lesions of the carotid artery, asses-
sment of the stent state and passability of the inner carotid
artery (ICA) after the surgery, which reflected the surgery
efficacy. The patients with combined stenosis of the both ICA
(high-grade stenosis + occlusion of the collateral ICA) deve-
loped characteristic positive changes in the blood flow in the
carotid and vertebrobasilar basins after stenosis correction.

Conclusion: The patients with occlusive carotid stenosis
requiring surgical correction develop considerable disorders in
hemodynamic indices. Surgery improves them eliminating
stenotic blood flow acceleration and normalizing carotid-
carotid index.

The patients with occlusive lesions of the collateral ICA
develop characteristic positive changes in the carotid and
vertewbrobasilar  blood flow which reflect compensation-
adaptation mechanisms of brain blood flow autoregulation.
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Surgery efficacy assessment at carotid artery
stenosis using ultrasound duplex scanning

Öåëü ðàáîòû: Äèíàìè÷åñêàÿ îöåíêà èçìåíåíèé ïðîõî-
äèìîñòè ñîííûõ àðòåðèé è ïîêàçàòåëåé öåðåáðàëüíîé ãåìî-
äèíàìèêè ñ ïîìîùüþ ìåòîäà óëüòðàçâóêîâîãî äóïëåêñíîãî
ñêàíèðîâàíèÿ ïîñëå îïåðàòèâíîé êîððåêöèè ñòåíîçîâ ñîí-
íûõ àðòåðèé âûñîêîé ñòåïåíè.

Ìàòåðèàëû è ìåòîäû: Îáñëåäîâàíî 62 ïàöèåíòà â âîç-
ðàñòå 43�84 ãîäà ñî ñòåíîçàìè ñîííûõ àðòåðèé âûñîêîé ñòå-
ïåíè, êîòîðûì â 2003�2011 ãîäàõ áûëà âûïîëíåíà îïåðàöèÿ
êàðîòèäíîé àíãèîïëàñòèêè è ñòåíòèðîâàíèÿ (ÊÀÑ), 5 èç
íèõ � â ñî÷åòàíèè ñ êàðîòèäíîé ýíäàðòåðýêòîìèåé (ÊÝÀ).
Ïî óñòàíîâëåííîìó ïðîòîêîëó ÓÇÈ ïðîâîäèëîñü çà 1 íåäå-
ëþ äî îïåðàöèè, íà ïðîòÿæåíèè 1 íåäåëè ïîñëå íåå è åùå
÷åðåç 6�8 ìåñ.

Õàðàêòåð àòåðîñêëåðîòè÷åñêîãî ïîðàæåíèÿ, ñòåïåíü âû-
ðàæåííîñòè ñòåíîçà èçó÷àëèñü ñ ïîìîùüþ óëüòðàçâóêîâî-
ãî äóïëåêñíîãî ñêàíèðîâàíèÿ è öåðåáðàëüíîé àíãèîãðàôèè;
îïðåäåëÿëèñü ëèíåéíûå è îáúåìíûå ñêîðîñòè êðîâîòîêà,
ðàññ÷èòûâàëàñü âåëè÷èíà ïîêàçàòåëÿ îáùåãî öåðåáðàëüíîãî
îáúåìíîãî êðîâîòîêà, êàðîòèäíî-êàðîòèäíûé èíäåêñ.

Ðåçóëüòàòû: Ó áîëüíûõ ñ îêêëþçèîííî-ñòåíîòè÷åñêè-
ìè ïîðàæåíèÿìè ñîííûõ àðòåðèé, òðåáóþùèìè õèðóðãè÷åñ-
êîé êîððåêöèè, îïðåäåëÿþòñÿ çíà÷èòåëüíûå íàðóøåíèÿ ãå-
ìîäèíàìè÷åñêèõ ïîêàçàòåëåé (ïîÿâëÿåòñÿ ñòåíîòè÷åñêèé
êðîâîòîê, âîçðàñòàåò âåëè÷èíà êàðîòèäíî-êàðîòèäíîãî èí-
äåêñà). Îïåðàòèâíûå ìåòîäû ëå÷åíèÿ (ÊÀÑ, ïðè íåîáõîäè-
ìîñòè � â ñî÷åòàíèè ñ ÊÝÀ) óëó÷øàþò ãåìîäèíàìè÷åñêèå
ïîêàçàòåëè ïðîîïåðèðîâàííûõ áîëüíûõ: âîññòàíàâëèâàþò
ïðîõîäèìîñòü àðòåðèè â ó÷àñòêå ïîðàæåíèÿ, óñòðàíÿþò ñòå-
íîòè÷åñêîå óñêîðåíèå êðîâîòîêà, íîðìàëèçóþò âåëè÷èíó
êàðîòèäíî-êàðîòèäíîãî èíäåêñà.

Óëüòðàçâóêîâîå äóïëåêñíîå ñêàíèðîâàíèå èìååò âûñîêóþ
òî÷íîñòü è èíôîðìàòèâíîñòü â äèàãíîñòèêå ñòåíîòè÷åñêèõ
ïîðàæåíèé ñîííûõ àðòåðèé, îöåíêå ñîñòîÿíèÿ ñòåíòà è ïðî-
õîäèìîñòè âíóòðåííåé ñîííîé àðòåðèè (ÂÑÀ) ïîñëå îïåðà-
öèè, ÷òî îòðàæàåò ýôôåêòèâíîñòü îïåðàòèâíîãî âìåøàòåëü-
ñòâà. Ó áîëüíûõ ñ îäíîâðåìåííûì ñòåíîòè÷åñêèì ïîðàæå-
íèåì îáåèõ ÂÑÀ (ñòåíîç âûñîêîé ñòåïåíè + îêêëþçèÿ êîí-
òðàëàòåðàëüíîé ÂÑÀ) ïîñëå êîððåêöèè ñòåíîçà îòìå÷àåòñÿ
õàðàêòåðíàÿ ïîëîæèòåëüíàÿ äèíàìèêà èçìåíåíèé êðîâî-
òîêà â êàðîòèäíîì è âåðòåáðî-áàçèëÿðíîì áàññåéíàõ.

Âûâîäû: Áîëüíûì ñ îêêëþçèîííî-ñòåíîòè÷åñêèìè ïîðà-
æåíèÿìè ñîííûõ àðòåðèé, òðåáóþùèì õèðóðãè÷åñêîé êîð-
ðåêöèè, ñâîéñòâåííû çíà÷èòåëüíûå íàðóøåíèÿ ãåìîäèíà-
ìè÷åñêèõ ïîêàçàòåëåé. Îïåðàòèâíûå ìåòîäû ëå÷åíèÿ óëó÷-
øàþò èõ, óñòðàíÿÿ ñòåíîòè÷åñêîå óñêîðåíèå êðîâîòîêà,
íîðìàëèçóÿ âåëè÷èíó êàðîòèäíî-êàðîòèäíîãî èíäåêñà.

Ó áîëüíûõ ñ îêêëþçèîííûì ïîðàæåíèåì êîíòðàëàòå-
ðàëüíîé ÂÑÀ ïîñëå êîððåêöèè ñòåíîçà âûñîêîé ñòåïåíè
ÂÑÀ íàáëþäàåòñÿ õàðàêòåðíàÿ ïîçèòèâíàÿ äèíàìèêà êðî-
âîòîêà â êàðîòèäíûõ è âåðòåáðîáàçèëÿðíûõ áàññåéíàõ, îò-
ðàæàþùàÿ êîìïåíñàöèîííî-àäàïòàöèîííûå ìåõàíèçìû
àóòîðåãóëÿöèè ìîçãîâîãî êðîâîòîêà.

Êëþ÷åâûå ñëîâà: ñòåíîòè÷åñêèå ïîðàæåíèÿ àðòåðèé,
ÓÇ-ñêàíèðîâàíèå, îïåðàòèâíûå âìåøàòåëüñòâà.

Ìåòà ðîáîòè: Äèíàì³÷íà îö³íêà çì³í ïðîõ³äíîñò³ ñîííèõ àðòåð³é òà ïîêàçíèê³â öåðåáðàëüíî¿ ãåìîäèíàì³êè çà äîïî-
ìîãîþ ìåòîäó óëüòðàçâóêîâîãî äóïëåêñíîãî ñêàíóâàííÿ ï³ñëÿ îïåðàòèâíî¿ êîðåêö³¿ ñòåíîç³â ñîííèõ àðòåð³é âèñîêîãî ñòó-
ïåíÿ.
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Ñåðåä ïðè÷èí ñìåðò³ õâîðèõ â åêîíîì³÷íî ðîç-
âèíåíèõ êðà¿íàõ ìîçêîâèé ³íñóëüò (Ì²) ïîñ³äàº
òðåòº ì³ñöå ï³ñëÿ ñåðöåâèõ ³ îíêîëîã³÷íèõ çàõâî-
ðþâàíü [1, 2]. Â Óêðà¿í³ ñìåðòí³ñòü â³ä ñóäèííèõ
çàõâîðþâàíü ãîëîâíîãî ìîçêó ïîñ³äàº äðóãå ì³ñöå
ó ñòðóêòóð³ çàãàëüíî¿ ñìåðòíîñò³ [3], à ³íâàë³äí³ñòü
äîðîñëîãî íàñåëåííÿ íàé÷àñò³øå ñïðè÷èíåíà íà-
ñë³äêàìè ïåðåíåñåíèõ ãîñòðèõ ïîðóøåíü ìîçêî-
âîãî êðîâîîá³ãó (ÃÏÌÊ). Óïðîäîâæ îñòàíí³õ
ðîê³â âåëè÷èíà ïîêàçíèêà çàõâîðþâàíîñò³ íà Ì²
â êðà¿í³ äåùî ïåðåâèùóº 100 òèñÿ÷ âèïàäê³â íà ð³ê.

Çã³äíî ç åï³äåì³îëîã³÷íèìè äàíèìè, ó ïåðåâàæ-
í³é á³ëüøîñò³ âèïàäê³â (70�85 %) Ì² ìàº ³øåì³÷íó
ïðèðîäó, ó áëèçüêî 25 % âèïàäê³â � çóìîâëåíèé
àòåðîñêëåðîòè÷íèì óðàæåííÿì åêñòðàêðàí³àëü-
íèõ ñåãìåíò³â ñîííèõ àðòåð³é (ÑÀ) [4�6].

Çà âèçíà÷åíèìè ïîêàçàííÿìè õ³ðóðã³÷í³ ìåòî-
äè ë³êóâàííÿ ìàþòü íåçàïåðå÷í³ ïåðåâàãè íàä ìå-
äèêàìåíòîçíîþ ïðîô³ëàêòèêîþ ³øåì³÷íèõ ïîðó-
øåíü ìîçêîâîãî êðîâîîá³ãó (ÏÌÊ) ïðè àòåðîñêëå-
ðîòè÷íèõ ñòåíîçàõ ìàã³ñòðàëüíèõ öåðåáðàëüíèõ
àðòåð³é âèñîêîãî ñòóïåíÿ. Îïåðàòèâíå ðåìîäå-
ëþâàííÿ âíóòð³øíüîãî ïðîñâ³òó àðòåð³¿ äîçâîëÿº
óñóíóòè äæåðåëî òðîìáîåìáîë³¿ (ì³êðîòðîìáè,
àòåðîìàòîçí³ ôðàãìåíòè áëÿøêè) ìîçêîâèõ àðòå-
ð³é, çàïîá³ãàº ðîçâèòêîâ³ îêëþç³¿ ñóäèíè ó ä³ëÿíö³
ñòåíîòè÷íîãî óðàæåííÿ (òðîìáîôîðìóâàííÿ, äè-
ñåêö³ÿ, êðîâîâèëèâ ó àòåðîñêëåðîòè÷íó áëÿøêó) ³
íîðìàë³çóº êðîâîò³ê ó â³äïîâ³äí³é çîí³ ìîçêîâî¿
âàñêóëÿðèçàö³¿. Òåõíîëîã³÷í³ óäîñêîíàëåííÿ ïðî-
òÿãîì îñòàííüîãî äåñÿòèð³÷÷ÿ ñïðèÿëè âïðîâàä-
æåííþ ó êë³í³÷íó ïðàêòèêó ì³í³-³íâàçèâíèõ åíäî-

âàñêóëÿðíèõ ³íòåðâåíö³éíèõ ìåòîä³â, ÿê³ çíà÷íî
ðîçøèðèëè ìîæëèâîñò³ õ³ðóðã³÷íî¿ êîðåêö³¿ ñòå-
íîòè÷íèõ óðàæåíü ìàã³ñòðàëüíèõ öåðåáðàëüíèõ
àðòåð³é (ÌÖÀ).

Êàðîòèäíà åíäàðòåðåêòîì³ÿ (ÊÅÀ) íà ñüîãîäí³
çàëèøàºòüñÿ íàéåôåêòèâí³øèì ìåòîäîì (òàê çâà-
íèì «çîëîòèì ñòàíäàðòîì») ë³êóâàííÿ åêñòðàêðà-
í³àëüíèõ àòåðîñêëåðîòè÷íèõ ñòåíîç³â ÑÀ ïîð³â-
íÿíî ÿê ç ìåäèêàìåíòîçíîþ òåðàï³ºþ, òàê ³ ç åíäî-
âàñêóëÿðíèì ñòåíòóâàííÿì [7�10]. Ç ïî÷àòêó
2000-õ ðîê³â âïðîâàäæåííÿ ó êë³í³÷íó ïðàêòèêó
åíäîâàñêóëÿðíî¿ ìåòîäèêè êàðîòèäíî¿ àíã³îïëàñ-
òèêè ³ ñòåíòóâàííÿ (ÊÀÑ) äëÿ îïåðàòèâíîãî ë³êó-
âàííÿ ñòåíîòè÷íèõ óðàæåíü ÑÀ îáìåæóâàëîñü,
ÿê ïðàâèëî, õâîðèìè, ÿê³ ïðîãíîçîâàíî ìàëè ï³ä-
âèùåíèé ðèçèê óñêëàäíåíü ïðè âèêîíàíí³ ¿ì
ÊÅÀ. Ïðîòå ïðîâåäåí³ ïðîòÿãîì îñòàíí³õ ðîê³â
ðàíäîì³çîâàí³ äîñë³äæåííÿ ó ïåðåâàæí³é á³ëü-
øîñò³ çàñâ³ä÷èëè òå, ùî öÿ ì³í³-³íâàçèâíà ìåòîäè-
êà çà åôåêòèâí³ñòþ ³ áåçïå÷í³ñòþ íå ïîñòóïàºòü-
ñÿ òðàäèö³éí³é â³äêðèò³é îïåðàö³¿. Òàê³ âèñíîâêè
íå ñïðèéìàþòüñÿ îäíîñòàéíî ñåðåä ôàõ³âö³â, ùî
ïîòðåáóº ïîäàëüøèõ äîñë³äæåíü ç ìåòîþ ïîøóêó
îïòèìàëüíî¿ ë³êóâàëüíî¿ òàêòèêè äëÿ åôåêòèâíî¿
îïåðàòèâíî¿ ïðîô³ëàêòèêè ³íñóëüòó çàëåæíî â³ä
îñîáëèâîñòåé àòåðîñêëåðîòè÷íîãî óðàæåííÿ
ÑÀ, êë³í³÷íîãî ïåðåá³ãó çàõâîðþâàííÿ òà ³íøèõ
ôàêòîð³â [11].

Îá´ðóíòóâàííÿ ïîêàçàíü äëÿ îïåðàòèâíîãî
ë³êóâàííÿ àòåðîñêëåðîòè÷íèõ ñòåíîç³â ÑÀ çàëå-
æèòü â³ä òî÷íîñò³ ä³àãíîñòèêè ëîêàë³çàö³¿ ³ ìîðôî-
ëîã³÷íèõ îñîáëèâîñòåé óðàæåííÿ, ñòàíó ïðîõ³ä-

Ìàòåð³àëè ³ ìåòîäè: Îáñòåæåíî 62 õâîðèõ â³êîì 43�84 ðîêè ³ç ñòåíîçàìè ñîííèõ àðòåð³é âèñîêîãî ñòóïåíÿ, ÿêèì ó
2003�2011 ðîêàõ áóëî âèêîíàíî îïåðàö³þ êàðîòèäíî¿ àíã³îïëàñòèêè ³ ñòåíòóâàííÿ (ÊÀÑ), 5 ç íèõ � ó ïîºäíàíí³ ç êàðî-
òèäíîþ åíäàðòåðåêòîì³ºþ (ÊÅÀ). Çà âñòàíîâëåíèì ïðîòîêîëîì ÓÇÄ âèêîíóâàëè çà 1 òèæäåíü ïåðåä îïåðàö³ºþ, ïðîòÿãîì
ïåðøîãî òèæíÿ ï³ñëÿ ÊÀÑ ³ ùå ÷åðåç 6�8 ì³ñ.

Õàðàêòåð àòåðîñêëåðîòè÷íîãî óðàæåííÿ, ñòóï³íü âèðàæåíîñò³ ñòåíîçó âèâ÷àëè çà äîïîìîãîþ óëüòðàçâóêîâîãî äóïëåêñ-
íîãî ñêàíóâàííÿ òà öåðåáðàëüíî¿ àíã³îãðàô³¿; âèçíà÷àëè ë³í³éí³ òà îá�ºìí³ øâèäêîñò³ êðîâîòîêó, îá÷èñëþâàëè âåëè÷è-
íó ïîêàçíèêà çàãàëüíîãî öåðåáðàëüíîãî îá�ºìíîãî êðîâîòîêó, êàðîòèäíî-êàðîòèäíèé ³íäåêñ.

Ðåçóëüòàòè: Ó õâîðèõ ç îêëþç³éíî-ñòåíîòè÷íèìè óðàæåííÿìè ñîííèõ àðòåð³é, ÿê³ ïîòðåáóþòü õ³ðóðã³÷íî¿ êîðåêö³¿,
âèçíà÷àþòüñÿ çíà÷í³ ïîðóøåííÿ ãåìîäèíàì³÷íèõ ïîêàçíèê³â (ïîÿâà ñòåíîòè÷íîãî êðîâîòîêó, çðîñòàííÿ âåëè÷èíè êàðî-
òèäíî-êàðîòèäíîãî ³íäåêñó). Îïåðàòèâí³ ìåòîäè ë³êóâàííÿ (ÊÀÑ, ïðè íåîáõ³äíîñò³ � ó ïîºäíàíí³ ç ÊÅÀ) ïîë³ïøóþòü ãå-
ìîäèíàì³÷í³ ïîêàçíèêè ï³ñëÿ îïåðàö³¿: â³äíîâëþþòü ïðîõ³äí³ñòü àðòåð³¿ â ä³ëÿíö³ óðàæåííÿ, óñóâàþòü ñòåíîòè÷íå ïðè-
ñêîðåííÿ êðîâîòîêó, íîðìàë³çóþòü âåëè÷èíó êàðîòèäíî-êàðîòèäíîãî ³íäåêñó.

Óëüòðàçâóêîâîìó äóïëåêñíîìó ñêàíóâàííþ âëàñòèâà âèñîêà òî÷í³ñòü òà ³íôîðìàòèâí³ñòü ó ä³àãíîñòèö³ ñòåíîòè÷íèõ
óðàæåíü ñîííèõ àðòåð³é, îö³íö³ ñòàíó ñòåíòó òà ïðîõ³äíîñò³ âíóòð³øíüî¿ ñîííî¿ àðòåð³¿ (ÂÑÀ) ï³ñëÿ îïåðàö³¿, ùî â³äîá-
ðàæàº åôåêòèâí³ñòü îïåðàòèâíîãî âòðó÷àííÿ. Ó õâîðèõ ç ïîºäíàíèì ñòåíîòè÷íèì óðàæåííÿì îáîõ ÂÑÀ (ñòåíîç âèñîêîãî
ñòóïåíÿ + îêëþç³ÿ êîíòðàëàòåðàëüíî¿ ÂÑÀ) ï³ñëÿ êîðåêö³¿ ñòåíîçó â³äáóâàºòüñÿ õàðàêòåðíà ïîçèòèâíà äèíàì³êà çì³í
êðîâîòîêó â êàðîòèäíèõ ³ âåðòåáðîáàçèëÿðíîìó áàñåéíàõ.

Âèñíîâêè: Õâîðèì ç îêëþç³éíî-ñòåíîòè÷íèìè óðàæåííÿìè ñîííèõ àðòåð³é, ÿê³ ïîòðåáóþòü õ³ðóðã³÷íî¿ êîðåêö³¿, âëà-
ñòèâ³ çíà÷í³ ïîðóøåííÿ ãåìîäèíàì³÷íèõ ïîêàçíèê³â. Îïåðàòèâí³ ìåòîäè ë³êóâàííÿ ïîë³ïøóþòü ¿õ, óñóâàþ÷è ñòåíîòè÷-
íå ïðèñêîðåííÿ êðîâîòîêó òà íîðìàë³çóþ÷è âåëè÷èíó êàðîòèäíî-êàðîòèäíîãî ³íäåêñó.

Ó õâîðèõ ç îêëþç³éíèì óðàæåííÿì êîíòðàëàòåðàëüíî¿ ÂÑÀ ï³ñëÿ êîðåêö³¿ ñòåíîçó âèñîêîãî ñòóïåíÿ ÂÑÀ â³äáóâàºòü-
ñÿ õàðàêòåðíà ïîçèòèâíà äèíàì³êà êðîâîòîêó â êàðîòèäíèõ ³ âåðòåáðîáàçèëÿðíîìó áàñåéíàõ, ÿêà â³äáèâàº êîìïåíñàö³éíî-
àäàïòàö³éí³ ìåõàí³çìè àâòîðåãóëÿö³¿ ìîçêîâîãî êðîâîòîêó.

Êëþ÷îâ³ ñëîâà: ñòåíîòè÷í³ óðàæåííÿ àðòåð³é, ÓÇ-ñêàíóâàííÿ, îïåðàòèâí³ âòðó÷àííÿ.
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íîñò³ ñóì³æíèõ ÌÖÀ, ïàðàìåòð³â êðîâîòîêó â óðà-
æåí³é àðòåð³¿ òà â ³íòðàêðàí³àëüíèõ ä³ëÿíêàõ öå-
ðåáðàëüíèõ ñóäèí. Ñó÷àñí³ ìåòîäè íå³íâàçèâíî¿
ä³àãíîñòèêè (óëüòðàçâóêîâà äîïïëåðîãðàô³ÿ, ìàã-
í³òíîðåçîíàíñíà ³ êîìï�þòåðíîòîìîãðàô³÷íà àí-
ã³îãðàô³ÿ) äîçâîëÿþòü ç äîñòàòíüîþ òî÷í³ñòþ âè-
çíà÷èòè êîíòèíãåíò õâîðèõ, ÿêèì ìîæå áóòè ïî-
êàçàíå ðåêîíñòðóêòèâíå õ³ðóðã³÷íå âòðó÷àííÿ äëÿ
çíèæåííÿ ðèçèêó ³øåì³÷íîãî ³íñóëüòó. Íàéá³ëü-
øîãî ïîøèðåííÿ â ä³àãíîñòèö³ ñóäèííèõ óðàæåíü
ãîëîâíîãî ìîçêó íàáóâ ìåòîä óëüòðàçâóêîâîãî
äóïëåêñíîãî ñêàíóâàííÿ (ÓÇÄÑ), ÿêèé çàáåçïå-
÷óº îá�ºêòèâí³ñòü ä³àãíîñòè÷íèõ êðèòåð³¿â äëÿ
âèçíà÷åííÿ çì³í ïðîõ³äíîñò³ àðòåð³¿ äî ³ ï³ñëÿ îïå-
ðàòèâíîãî ë³êóâàííÿ.

Ìåòîþ íàøîãî äîñë³äæåííÿ áóëî ïðîâåäåííÿ
îö³íêè çì³í ñòàíó ïðîõ³äíîñò³ ñîííèõ àðòåð³é òà
ïîêàçíèê³â öåðåáðàëüíî¿ ãåìîäèíàì³êè çà äîïî-
ìîãîþ ìåòîäó óëüòðàçâóêîâîãî äóïëåêñíîãî ñêà-
íóâàííÿ ï³ñëÿ îïåðàòèâíî¿ êîðåêö³¿ ñòåíîç³â ñîí-
íèõ àðòåð³é âèñîêîãî ñòóïåíÿ.

Ìåòîäèêà äîñë³äæåííÿ

Ó ïðåäñòàâëåí³é ðîáîò³ áóëî îáñòåæåíî 62 õâîðèõ (ç íèõ
56 ÷îëîâ³ê³â, 6 æ³íîê) â³êîì 43�84 ðîêè (ñåðåäí³é â³ê �
60,8 ± 5,6 ðîêó) ³ç ñòåíîòè÷íèìè óðàæåííÿìè ñîííèõ
àðòåð³é, ÿêèì ó 2003�2011 ðîêàõ áóëî âèêîíàíî îïåðà-
ö³þ àíã³îïëàñòèêè ³ ñòåíòóâàííÿ ç ìåòîþ çàïîá³ãàííÿ
³øåì³÷íèì ïîðóøåííÿì ìîçêîâîãî êðîâîîá³ãó (ÏÌÊ) ³
ïîë³ïøåííÿ öåðåáðàëüíî¿ ãåìîïåðôóç³¿. Ïðè äâîñòîðîí-
í³õ ñòåíîòè÷íèõ óðàæåííÿõ âíóòð³øíüî¿ ÑÀ âèñîêîãî
ñòóïåíÿ â 5 âèïàäêàõ íà ïðîòèëåæí³é àðòåð³¿ âèêîíóâà-
ëè ïðÿìå îïåðàòèâíå óòðó÷àííÿ � ÊÅÀ ³ 6 õâîðèì ñòåíò
áóëî âñòàíîâëåíî â îáèäâ³ ÑÀ ï³ä ÷àñ ð³çíèõ âòðó÷àíü.
Òàêèì ÷èíîì, 62 õâîðèì ïðîâåäåíî 73 îïåðàö³¿: 68 �
ñòåíòóâàííÿ ³ 5 � ÊÅÀ. Ïðè á³ëàòåðàëüíèõ ñòåíîòè÷íèõ
óðàæåííÿõ ÑÀ ñòåíòóâàííÿ ç îáîõ ñòîð³í áóëî âèêîíàíî
â 6 âèïàäêàõ, à ñòåíòóâàííÿ îäí³º¿ àðòåð³¿ ç íàñòóïíîþ
ÊÅÀ ïðîòèëåæíî¿ � ó 5.
Óñ³ì õâîðèì ÓÇÄ-îáñòåæåííÿ çà âèçíà÷åíèì ïðîòîêî-

ëîì âèêîíóâàëè òðè÷³ â òàê³ òåðì³íè: äî 1 òèæíÿ ïåðåä
îïåðàö³ºþ, ïðîòÿãîì 1-ãî òèæíÿ ï³ñëÿ îïåðàòèâíîãî
âòðó÷àííÿ ³ ùå ÷åðåç 6�8 ì³ñ.
Ó âñ³õ õâîðèõ ñòóï³íü ñòåíîòè÷íîãî óðàæåííÿ åêñòðà-

êðàí³àëüíîãî â³ää³ëó âíóòð³øíüî¿ ñîííî¿ àðòåð³¿ (ÂÑÀ)
ïåðåâèùóâàâ 60 %. Ïîêàçàííÿì äëÿ ïðîâåäåííÿ åíäî-
âàñêóëÿðíî¿ îïåðàö³¿ ó 60 âèïàäêàõ áóâ ï³äâèùåíèé ðè-
çèê äëÿ âèêîíàííÿ ÊÅÀ, ðåøòà 8 õâîðèõ íàïîëÿãàëè íà
ïðîâåäåíí³ ì³í³-³íâàçèâíîãî âòðó÷àííÿ. Ïðè á³ëàòåðàëü-
íèõ ñòåíîçàõ ÑÀ âèñîêîãî ñòóïåíÿ, êîëè ïëàíóâàëîñÿ
ïðîâåäåííÿ ÊÅÀ, ïîïåðåäíüî â³äíîâëþâàëè ïðîõ³äí³ñòü
êîíòðàëàòåðàëüíîãî ñòåíîçó øëÿõîì ñòåíòóâàííÿ. Òàêà
òàêòèêà ìàëà íà ìåò³ ïîë³ïøèòè êîëàòåðàëüíèé êðîâî-
îá³ã äëÿ áåçïå÷íîãî áëîêóâàííÿ ÂÑÀ ï³ä ÷àñ âèäàëåííÿ
àòåðîñêëåðîòè÷íî¿ áëÿøêè.
Ïåðåä îïåðàö³ºþ ó õâîðèõ îö³íþâàëè êë³í³÷íèé ïåðåá³ã

çàõâîðþâàííÿ, íåâðîëîã³÷íèé ³ ñîìàòè÷íèé ñòàòóñ. Íàÿâ-
í³ñòü çì³í ó ìîçêîâèõ ñòðóêòóðàõ âèçíà÷àëè çà ðåçóëü-
òàòàìè êîìï�þòåðíî¿ àáî ìàãí³òíîðåçîíàíñíî¿ òîìîãðà-
ô³¿. Óëüòðàçâóêîâå äóïëåêñíå ñêàíóâàííÿ âèêîíóâàëè çà
äîïîìîãîþ óëüòðàçâóêîâî¿ ä³àãíîñòè÷íî¿ ñèñòåìè Sono-

line-Elegra (Siemens, Í³ìå÷÷èíà) ³ç âèêîðèñòàííÿì äàò-
÷èê³â ç ÷àñòîòîþ 7,5 ³ 2,5 ÌÍz. Ó ïðîöåñ³ äîñë³äæåííÿ
îö³íþâàëè õàðàêòåð õîäó àðòåð³é, ñòàí ñóäèííî¿ ñò³íêè,
ñòðóêòóðó ³ õàðàêòåð àòåðîìàòîçíèõ áëÿøîê, îá÷èñëþ-
âàëè ñòóï³íü ñòåíîòè÷íîãî óðàæåííÿ àðòåð³¿ (çà ä³àìåò-
ðîì ³ â ïîçäîâæí³é òà ïîïåðåêîâ³é ïðîåêö³¿), à òàêîæ êà-
ðîòèäíî-êàðîòèäíèé êîåô³ö³ºíò (çà ñï³ââ³äíîøåííÿì
ï³êîâî¿ ñèñòîë³÷íî¿ øâèäêîñò³ â ä³ëÿíö³ íàéá³ëüøîãî çâó-
æåííÿ âíóòð³øíüî¿ ñîííî¿ àðòåð³¿ é àíàëîã³÷íîãî ïîêàç-
íèêà â çàãàëüí³é ñîíí³é àðòåð³¿). Ñåëåêòèâíó öåðåáðàëüíó
àíã³îãðàô³þ (ÖÀÃ) òà åíäîâàñêóëÿðí³ âòðó÷àííÿ âèêî-
íóâàëè íà àíã³îãðàô³÷íèõ óñòàíîâêàõ Neurostar-Top òà
Axiom-Artis (Siemens, Í³ìå÷÷èíà). Ïðè ïåðåêîíëèâèõ
ÓÇÄ-äàíèõ ùîäî ñòåíîòè÷íîãî óðàæåííÿ ÑÀ âèñîêîãî
ñòóïåíÿ ³ âèçíà÷åíí³ äîö³ëüíîñò³ õ³ðóðã³÷íî¿ êîðåêö³¿
âñ³ì õâîðèì âèêîíóâàëè ñåëåêòèâíó öåðåáðàëüíó àíã³î-
ãðàô³þ äëÿ ïðèéíÿòòÿ îñòàòî÷íîãî ð³øåííÿ ïðî îïåðà-
òèâíó òàêòèêó ë³êóâàííÿ. Â îêðåìèõ âèïàäêàõ, ïðè ïëà-
íóâàíí³ åíäîâàñêóëÿðíîãî âòðó÷àííÿ, àíã³îãðàô³÷íå
äîñë³äæåííÿ ïåðåâîäèëè â îïåðàö³þ ñòåíòóâàííÿ. Ìåòî-
äèêà ïðîâåäåííÿ îïåðàö³é â³äïîâ³äàëà çàãàëüíîïðèéíÿ-
òèì ñòàíäàðòàì, ó âñ³õ âèïàäêàõ çàñòîñîâóâàëè ñàìîðîç-
êðèâí³ êàðîòèäí³ ñòåíòè, ñèñòåìó ïðîòèåìáîë³÷íîãî çà-
õèñòó âèêîðèñòîâóâàëè â 58 âèïàäêàõ; ÊÅÀ âèêîíóâàëè
êëàñè÷íèì ñïîñîáîì, áåç çàñòîñóâàííÿ ³íòðàëàì³íàðíîãî
øóíòà, ñóäèííó ëàòêó â ïðîñâ³ò àðòåð³îòîì³¿ íå ³ìïëàí-
òóâàëè. Àòåðîñêëåðîòè÷íó áëÿøêó âèäàëÿëè öèðêóëÿð-
íî ç ë³í³éíîãî ðîçòèíó àðòåð³¿, ãåðìåòèçàö³þ ñóäèíè âè-
êîíóâàëè áåçïåðåðâíèì ñóäèííèì øâîì.
Îá÷èñëåííÿ îòðèìàíèõ ðåçóëüòàò³â âèêîíóâàëè â ³íòåã-

ðîâàí³é ñèñòåì³ äëÿ êîìïëåêñíîãî ñòàòèñòè÷íîãî àíàë³-
çó òà îïðàöþâàííÿ äàíèõ ç âèêîðèñòàííÿì ïðîãðàìè
Windows STATISTICAâ-6,0 Stat Soft Inc., USA. Äëÿ çâ�ÿ-
çàíèõ òà íåçàëåæíèõ âèá³ðîê äàíèõ ðîçðàõîâóâàëè êðè-
òåð³é â³ðîã³äíîñò³ â³äì³ííîñòåé Ñòüþäåíòà.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

Õàðàêòåðèçóþ÷è êë³í³÷í³ ïðîÿâè ñòåíîòè÷íîãî
óðàæåííÿ ñîííèõ àðòåð³é â îáñòåæåíèõ ïàö³ºíò³â,
ñë³ä çàçíà÷èòè, ùî â 28,8 % âèïàäê³â (18 ïàö³-
ºíò³â) ïåðåá³ã çàõâîðþâàííÿ áóâ áåçñèìïòîìíèì;
ó 14,4 % (9 ïàö³ºíò³â) õâîðîáà ïðîÿâëÿëàñÿ òðàí-
çèòîðíèìè ³øåì³÷íèìè àòàêàìè (Ò²À); ó 36,8 %
âèïàäê³â (23 õâîðèõ) â³äì³÷åíî òàê çâàíèé «ìà-
ëèé» àáî íå³íâàë³äèçèâíèé ³íñóëüò; ó 11 (17,7 %
âèïàäê³â) � ³íâàë³äèçèâíèé ³íñóëüò; â 1 ëþäèíè
(1,6 % âèïàäê³â) � ³íñóëüò ó âåðòåáðîáàçèëÿðíî-
ìó áàñåéí³ (ÂÁÁ).

Ó ðåçóëüòàò³ êîìïëåêñíîãî êë³í³êî-íåâðîëîã³÷-
íîãî îáñòåæåííÿ õâîðèõ âèçíà÷åíî ñòðóêòóðó ñó-
ïóòíüî¿ ïàòîëîã³¿, íàâåäåíó â òàáëèö³ 1. Ñåðåä íå-
äóã, ùî óñêëàäíþâàëè ïåðåá³ã îñíîâíî¿ õâîðîáè,
íàé÷àñò³øå ä³àãíîñòîâàí³: àðòåð³àëüíà ã³ïåð-
òåíç³ÿ, ³øåì³÷íà õâîðîáà ñåðöÿ, ïîñò³íôàðêòíèé
ì³îêàðä³îñêëåðîç, ïîðóøåííÿ ñåðöåâîãî ðèòìó,
õðîí³÷í³ îáñòðóêòèâí³ áðîíõî-ëåãåíåâ³ çàõâîðþ-
âàííÿ, öóêðîâèé ä³àáåò.

Çà ñòóïåíåì ñòåíîòè÷íîãî óðàæåííÿ ÂÑÀ ïàö³-
ºíòè ðîçïîä³ëÿëèñÿ òàêèì ÷èíîì: ñòåíîçè ìåíøå
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70 % ä³àìåòðà ñóäèíè � 18 (29,6 %) õâîðèõ; ñòå-
íîçè 70�90 % � 30 (48,1 %); êðèòè÷í³ ñòåíîçè �
ïîíàä 90 % ä³àìåòðà ñóäèíè � 14 (22,2 %) õâîðèõ
(ðèñóíîê 1).

Ðèñóíîê 1. Ðîçïîä³ë õâîðèõ çà ñòóïåíåì ñòåíîòè÷íîãî óðà-
æåííÿ ñîííèõ àðòåð³é

Fig. 1. Distribution of the patients by the degree of carotid
stenosis

Ñë³ä â³äçíà÷èòè âèñîêó ÷àñòîòó ïîºäíàíîãî
óðàæåííÿ ÌÀÃ ó äàíîãî êîíòèíãåíòó õâîðèõ, ÿêå
ñïðè÷èíÿëî äåêîìïåíñàö³þ êîëàòåðàëüíîãî êðî-
âîîá³ãó òà âèñòóïàëî äîäàòêîâèì àðãóìåíòîì íà
êîðèñòü íåîáõ³äíîñò³ îïåðàòèâíî¿ êîðåêö³¿ ñòå-
íîç³â. Ïîºäíàíå óðàæåííÿ ñóì³æíèõ öåðåáðàëü-
íèõ ñóäèí ìàëî ì³ñöå ó 40 ïàö³ºíò³â (64,5 %). Ðîç-
ïîä³ë éîãî ñòðóêòóðè çà õàðàêòåðîì òà ñòóïåíåì
âèðàæåíîñò³ ñòåíîòè÷íîãî óðàæåííÿ ïðåäñòàâ-
ëåíî â òàáëèö³ 2.

Äàí³ ïîïåðåäí³õ äîñë³äæåíü [12] íàÿâíîñò³ âè-
ñîêî¿ êîðåëÿö³¿ ó âèçíà÷åíí³ ñòóïåíÿ ñòåíîçó çà
ä³àìåòðîì ìåòîäîì ÓÇÄÑ ó ïîçäîâæí³é ïðîåêö³¿
òà ìåòîäîì ÖÀÃ (r = + 0,72) ñâ³ä÷àòü ïðî âèñîêó
³íôîðìàòèâí³ñòü ìåòîäó ÓÇÄÑ ó ä³àãíîñòèö³ ñòå-
íîòè÷íèõ óðàæåíü ñîííèõ àðòåð³é. Ìåòîä óëüòðà-

çâóêîâîãî äóïëåêñíîãî ñêàíóâàííÿ äàº
ìîæëèâ³ñòü íå ò³ëüêè âèçíà÷èòè ñòóï³íü ñòå-
íîçó, àëå é îö³íèòè ãåìîäèíàì³÷í³ ïîêàçíèêè
äî éîãî îïåðàòèâíî¿ êîðåêö³¿ òà ï³ñëÿ íå¿, ùî
ìîæå áóòè îá�ºêòèâíèì êðèòåð³ºì îö³íêè
åôåêòèâíîñò³ îïåðàòèâíîãî âòðó÷àííÿ ÿê áåç-
ïîñåðåäíüî ï³ñëÿ éîãî ïðîâåäåííÿ, òàê ³ ïðè
òðèâàëîìó ñïîñòåðåæåíí³.

Ï³ñëÿ îïåðàö³¿ ÊÀÑ ó âñ³õ âèïàäêàõ âäàëîñÿ äî-
ñÿãòè çàäîâ³ëüíîãî â³äíîâëåííÿ ïðîñâ³òó ñóäèíè
â ä³ëÿíö³ àòåðîñêëåðîòè÷íîãî ñòåíîçó, çàëèøêî-
âå çâóæåííÿ àðòåð³¿ äî 15 % ñïîñòåð³ãàëîñü â 11
õâîðèõ (17,7 %). Ñòåíîç ÂÑÀ, ñòóï³íü ÿêîãî äî
îïåðàö³¿ ó îáñòåæåíîãî êîíòèíãåíòó õâîðèõ â ñå-
ðåäíüîìó ñòàíîâèâ çà äàíèìè ÖÀÃ 76,5 ± 1,9 %,
à çà äàíèìè ÓÇÄÑ � 77,2 ± 1,5 %, âíàñë³äîê îïå-
ðàö³¿ áóëî ïðàêòè÷íî óñóíóòî � ñòóï³íü çàëèøêî-
âîãî ñòåíîçó â³äðàçó ï³ñëÿ îïåðàö³¿ çà äàíèìè ÖÀÃ
ñêëàäàâ 3,8 ± 1,4 % (ð < 0,05), çà äàíèìè ÓÇÄÑ �
10,6 ± 1,8 % (ð < 0,05), ³ íå íàðîñòàâ ÷åðåç 6 ì³ñÿö³â
ï³ñëÿ îïåðàö³¿, ñêëàäàþ÷è çà äàíèìè ÓÇÄÑ
13,3 ± 2,4 % (ð < 0,05). Ïðîâåäåííÿ ÖÀÃ äëÿ îö³í-
êè ñòàíó ïðîõ³äíîñò³ ÂÑÀ ó ðàííüîìó â³ääàëåíî-
ìó ïåð³îä³ íå áóëî äîö³ëüíèì, ç îãëÿäó íà â³äñóò-
í³ñòü îçíàê ðåñòåíîçóâàííÿ çà äàíèìè ÓÇÄÑ.
Ñòàí ïðîõ³äíîñò³ ñîííèõ àðòåð³é çà äàíèìè ÖÀÃ
òà ÓÇÄÃ äî îïåðàö³¿ ÊÀÑ ³ ï³ñëÿ ¿¿ âèêîíàííÿ, à òà-
êîæ åôåêòèâí³ñòü êîìá³íîâàíîãî õ³ðóðã³÷íîãî ë³-
êóâàííÿ á³ëàòåðàëüíîãî ñòåíîçó âíóòð³øí³õ ñîí-
íèõ àðòåð³é âèñîêîãî ñòóïåíÿ çà äàíèìè ÓÇÄÑ
ïðåäñòàâëåí³ íà ðèñóíêàõ 2�4.

Îêð³ì óñóíåííÿ ñòåíîçó ÂÑÀ, îïåðàòèâíå
âòðó÷àííÿ ñïðèÿëî ïîë³ïøåííþ âåëè÷èí ãåìî-
äèíàì³÷íèõ ïîêàçíèê³â ó ä³ëÿíö³ âñòàíîâëåíîãî
ñòåíòó: çíèêàëî ñòåíîòè÷íå ïðèñêîðåííÿ êðîâî-
òîêó, íîðìàë³çóâàâñÿ êàðîòèäíî-êàðîòèäíèé

Òàáëèöÿ 2

Îêëþç³éíî-ñòåíîòè÷í³ óðàæåííÿ
ó ñóì³æíèõ öåðåáðàëüíèõ áàñåéíàõ

Occlusive stenosis in the adjoining cerebral basins

Òàáëèöÿ 1

Ñóïóòí³ çàõâîðþâàííÿ ó ïðîîïåðîâàíèõ õâîðèõ
Accompanying diseases in the operated patients

Çàõâîðþâàííÿ

K³ëüê³ñòü
âèïàäê³â

àáñ. %

Àðòåð³àëüíà ã³ïåðòåíç³ÿ 51 82,3

Ïîñò³íôàðêòíèé ì³îêàðä³îñêëåðîç 10 16,7

²øåì³÷íà õâîðîáà ñåðöÿ 48 77,8

Ïîðóøåííÿ ñåðöåâîãî ðèòìó 11 17,7

Ïàòîëîã³ÿ êëàïàííîãî àïàðàòó ñåðöÿ
(ï³äãîòîâêà äî êàðä³îõ³ðóðã³÷íîãî âòðó÷àííÿ ³ç
âèêîðèñòàííÿì øòó÷íîãî êðîâîîá³ãó)

5 8,1

Îáë³òåðàòèâíå óðàæåííÿ àðòåð³é íèæí³õ
ê³íö³âîê

5 8,1

Öóêðîâèé ä³àáåò 15 24,2

Õðîí³÷í³ îáñòðóêòèâí³ áðîíõî-ëåãåíåâ³
çàõâîðþâàííÿ

12 19,4

Îæèð³ííÿ 10 16,7

Óðàæåííÿ

K³ëüê³ñòü
âèïàäê³â

àáñ. %

Îêëþç³ÿ êîíòðàëàòåðàëüíî¿ ÂÑÀ 18 29,0

Ñòåíîç êîíòðàëàòåðàëüíî¿ ÂÑÀ  > 70%:
 � åêñòðàêðàí³àëüíî � 6
 � ³íòðàêðàí³àëüíî � 4

10 16,7

Ðîç�ºäíàííÿ êîëàòåðàëüíîãî êðîâîòîêó
àðòåð³àëüíèì êîëîì îñíîâè  ìîçêó

3 4,8

Îêëþç³ÿ / àòðåç³ÿ îäí³º¿ õðåáòîâî¿ àðòåð³¿ 6 9,7

Òàíäåìí³ ñòåíîçè  ÂÑÀ  ³ïñèëàòåðàëüíî 3 4,8
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Òàáëèöÿ 3

Çì³íè âåëè÷èí ãåìîäèíàì³÷íèõ ïîêàçíèê³â ³ ñòóïåíÿ ñòåíîçó âíóòð³øíüî¿ ñîííî¿ àðòåð³¿ âíàñë³äîê
îïåðàòèâíîãî âòðó÷àííÿ

The changes in the hemodynamic indices and degree of stenosis of inner carotid artery after the surgery

Ïðèì³òêà. * � â³ðîã³äíà ð³çíèöÿ ð < 0,05 ì³æ âåëè÷èíàìè ïîêàçíèê³â äî òà ï³ñëÿ îïåðàö³¿.

Ðèñóíîê 2. Õâîðèé Á., 84 ðîêè. Ïîâòîðí³ òðàíçèòîðí³ ³øåì³÷í³ àòàêè ó ïðàâîìó êàðîòèäíîìó áàñåéí³: à � ñòåíîç âèñî-
êîãî ñòóïåíÿ ïðàâî¿ âíóòðøíüî¿ ñîííî¿ àðòåð³¿ çà äàíèìè öåðåáðàëüíî¿ àíã³îãðàô³¿ � 73 %; á � çà äàíèìè óëüòðàçâóêî-
âîãî äóïëåêñíîãî ñêàíóâàííÿ � 68 %; â � íàÿâí³ñòü ñòåíîòè÷íîãî ïðèñêîðåííÿ â çîí³ çâóæåííÿ ñóäèíè. Óñóíåííÿ ñòå-
íîçó ï³ñëÿ îïåðàö³¿ êàðîòèäíî¿ àíã³îïëàñòèêè ³ ñòåíòóâàííÿ: ã � çà äàíèìè öåðåáðàëüíî¿ àíã³îãðàô³¿; ä, å � çà äàíèìè
óëüòðàçâóêîâîãî äóïëåêñíîãî ñêàíóâàííÿ

Fig. 2. Patient B., aged  84. Repeated transitory ischemic attacks in the right carotid basin: à � high-grade (73 %; ) stenosis
of the right inner carotid artery by cerebral angiography;  á � by ultrasound duplex scanning � 68 %; â � presence of stenotic
acceleration in the zone of vessel narrowing. Stenosis elimination after carotid angioplasty and stent grafting: ã � by cerebral
angiography; ä, å � by ultrasound duplex scanning

êîåô³ö³ºíò. Õàðàêòåð çì³í ñåðåäí³õ âåëè÷èí
ãåìîäèíàì³÷íèõ ïîêàçíèê³â óíàñë³äîê îïåðà-
òèâíîãî âòðó÷àííÿ ïðåäñòàâëåíî â òàáëèö³  3.

Ñë³ä çàçíà÷èòè, ùî îáðàí³ ïîêàçíèêè äå-
ìîíñòðóâàëè â³ðîã³äí³ çì³íè âåëè÷èí óíàñë³-
äîê îïåðàö³¿, ³ ö³ çì³íè ñò³éêî çáåð³ãàëèñÿ ó ðàí-
íüîìó â³ääàëåíîìó ïåð³îä³ ï³ñëÿ ñòåíòóâàííÿ.
Òàê, ñòåíîòè÷íå ïðèñêîðåííÿ êðîâîòîêó â
ä³ëÿíö³ ñòåíîçó, ÿêå äî îïåðàö³¿ ó îáñòåæåíèõ
õâîðèõ â ñåðåäíüîìó ñêëàäàëî 263,0 ± 14,0 ñì/
ñ, çíèêàëî ï³ñëÿ ¿¿ ïðîâåäåííÿ � ñåðåäíÿ
øâèäê³ñòü êðîâîòîêó â ñòåíò³ òåïåð áóëà 57,2
± 2,2 ñì/ñ (ð < 0,05) â³äðàçó ï³ñëÿ îïåðàö³¿ òà
60,9 ± 3,8 (ð < 0,05) ÷åðåç 6 ì³ñÿö³â ï³ñëÿ íå¿.

Êàðîòèäíî-êàðîòèäíå ñï³ââ³äíîøåííÿ, ÿêå
äî îïåðàö³¿ ñêëàäàëî â ñåðåäíüîìó 7,8 ± 0,6 ,
â³ðîã³äíî çíèæóâàëîñÿ äî 1,5 ± 0,1 (ð < 0,05) â³äðà-
çó ï³ñëÿ îïåðàö³¿ òà çáåð³ãàëîñÿ ïðèáëèçíî íà
òîìó æ ð³âí³ � 1,7 ± 0,2 (ð < 0,05) ó ðàííüîìó
â³ääàëåíîìó ïåð³îä³.

Ñòåíîç âèñîêîãî ñòóïåíÿ îäí³º¿ ç ÂÑÀ ó ïî-
ºäíàíí³ ç îêëþç³ºþ ïðîòèëåæíî¿ ÂÑÀ çíà÷íî
ï³äâèùóº ðèçèê ³øåì³÷íîãî ³íñóëüòó, îñê³ëüêè çà
öèõ óìîâ ôîðìóºòüñÿ õðîí³÷íà íåäîñòàòí³ñòü ìîç-
êîâîãî êðîâîîá³ãó ç ³ñòîòíèì íàïðóæåííÿì ìå-
õàí³çì³â éîãî êîìïåíñàö³¿.

Çâàæàþ÷è íà òå, ùî ñåðåä ïðîîïåðîâàíèõ õâî-
ðèõ âàãîìó ÷àñòêó ñêëàäàëè ñàìå òàê³ ïàö³ºíòè, ìè

Äî îïåðàö³¿ Ï³ñëÿ îïåðàö³¿

à

á

â ã

ä

å

Ïîêàçíèê
×àñ  îáñòåæåííÿ

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

Ï³êîâà ñèñòîë³÷íà øâèäê³ñòü, ñì/ñ 263,0 ± 14,0 57,2 ± 2,2 * 60,9 ± 3,8*

Kàðîòèäíî-êàðîòèäíå ñï³ââ³äíîøåííÿ 7, 8 ± 0,6 1,5 ± 0,1* 1,7 ± 0,2*

Ñòóï³íü ñòåíîçó çà äàíèìè  ÖÀÃ, % 76,5 ± 1,9 3,8 ± 1,4* Íå ïðîâîäèëè

Ñòóï³íü ñòåíîçó çà äàíèìè  ÓÇ-ñîíîãðàô³¿, % 77,2 ± 1,5 10,6 ± 1,8* 13,3  ± 2,4*
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Ðèñóíîê 3. Õâîðèé Ñ., 66 ðîê³â. Ïðîãðåñóþ÷à åíöåôàëîïàò³ÿ. Ñòåíîç âèñîêîãî ñòóïåíÿ ïðàâî¿ âíóòð³øíüî¿ ñîííî¿ àðòåð³¿:
à � çà äàíèìè öåðåáðàëüíî¿ àíã³îãðàô³¿ � 91 %; á � çà äàíèìè óëüòðàçâóêîâîãî äóïëåêñíîãî ñêàíóâàííÿ � 85 %;
â � íàÿâí³ñòü ñòåíîòè÷íîãî ïðèñêîðåííÿ â çîí³ çâóæåííÿ ñóäèíè. Óñóíåííÿ ñòåíîçó ï³ñëÿ îïåðàö³¿ êàðîòèäíî¿ àíã³îïëà-
ñòèêè ³ ñòåíòóâàííÿ: ã � çà äàíèìè öåðåáðàëüíî¿ àíã³îãðàô³¿; ä � çà äàíèìè óëüòðàçâóêîâîãî äóïëåêñíîãî ñêàíóâàííÿ

Fig. 3. Patient Ñ., aged 66. Progressing encephalopathy. High-grade stenosis of the right carotid artery: à � cerebral
angiography � 91 %; á � ultrasound duplex scanning � 85 %; â � presence of stenotic acceleration in the area of the vessel
narrowing. Stenosis elimination after carotid angioplasty and stent grafting: ã � cerebral angiography; ä � ultrasound duplex
scanning

Äî îïåðàö³¿ Ï³ñëÿ îïåðàö³¿

Äî îïåðàö³¿ Ï³ñëÿ îïåðàö³¿

Ðèñóíîê 4. Õâîðèé Ä., 59 ðîê³â. Á³ëàòåðàëüíèé ñòåíîç ñîííèõ àðòåð³é âèñîêîãî ñòóïåíÿ ïðàâî¿ âíóòð³øíüî¿ ñîííî¿ àð-
òåð³¿ � 94 %, ë³âî¿ âíóòð³øíüî¿ ñîííî¿ àðòåð³¿ � 90 %. Åôåêòèâí³ñòü êîìá³íîâàíîãî õ³ðóðã³÷íîãî ë³êóâàííÿ çà äàíèìè
óëüòðàçâóêîâîãî äóïëåêñíîãî ñêàíóâàííÿ, óñóíåííÿ ñòåíîçó ïðàâî¿ âíóòð³øíüî¿ ñîííî¿ àðòåð³¿: à, á � ìåòîäîì êàðîòèä-
íî¿ àíã³îïëàñòèêè ³ ñòåíòóâàííÿ; ë³âî¿ âíóòð³øíüî¿ ñîííî¿ àðòåð³¿: â, ã � ìåòîäîì êàðîòèäíî¿ åíäàðòåðåêòîì³¿

Fig. 4. Patient D., aged 59. High-grade bilateral stenosis, right inner carotid artery � 94 %, left inner carotid artery �
90 %. Efficacy of combination surgical treatment by ultrasound duplex scanning, elimination of the right inner carotid artery
stenosis: à, á � using carotid angioplasty and stent grafting, left inner carotid artery: â, ã � using carotid endarterectomy

Äî îïåðàö³¿ Ï³ñëÿ îïåðàö³¿
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ââàæàëè çà ïîòð³áíå ïðîàíàë³çóâàòè
ãåìîäèíàì³÷í³ ïîêàçíèêè â ö³é ãðóï³ îêðåìî.

Âíàñë³äîê îïåðàö³¿ áóëî â³äçíà÷åíî ïîë-
³ïøåííÿ ð³âí³â ³íòðàêðàí³àëüíèõ ãåìîäèíàì-
³÷íèõ ïîêàçíèê³â, ùî ïðîÿâèëîñÿ â ïîçèòèâ-
íèõ çì³íàõ ë³í³éíî¿ øâèäêîñò³ êðîâîòîêó
(ËØÊ) ÷åðåç ñîííó ìîçêîâó àðòåð³þ (ÑÌÀ)
íà áîö³ ñòåíòóâàííÿ ³ íà ïðîòèëåæíîìó áîö³.

Äàí³ ïðî äèíàì³êó çì³í âåëè÷èí ïîêàçíèê³â
ËØÊ ÷åðåç ÑÌÀ íà áîö³ ñòåíòóâàííÿ ³ íà ïðîòè-
ëåæíîìó áîö³ â õâîðèõ ç îêëþç³ºþ ÂÑÀ òà áåç íå¿
íàâåäåíî â òàáëèö³ 4.

Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü, ùî äî îïåðàö³¿
âñ³ õâîð³ ìàëè â³ðîã³äí³ ðîçá³æíîñò³ âåëè÷èí ïî-
êàçíèê³â ËØÊ ÷åðåç ÑÌÀ, ÿê íà áîö³ ñòåíîòè÷íî-
ãî óðàæåííÿ, òàê ³ íà ïðîòèëåæíîìó áîö³, â³äíîñ-
íî êîíòðîëþ. Òàê, ËØÊ ÷åðåç ÑÌÀ íà áîö³ ñòå-
íîçó ÂÑÀ â ãðóï³ ïàö³ºíò³â ³ç îêëþç³ºþ ïðîòèëåæ-
íî¿ ÂÑÀ äî îïåðàö³¿ ñòàíîâèëà 102,64 ± 3,81 ñì/ñ,
íà ïðîòèëåæíîìó áîö³ � 83,68 ± 6,48 ñì/ñ, ³ âåëè-
÷èíè îáîõ öèõ ïîêàçíèê³â áóëè â³ðîã³äíî ìåíøè-
ìè çà âåëè÷èíó àíàëîã³÷íîãî ïîêàçíèêà â êîíò-
ðîëüí³é ãðóï³ � 121,7 ± 8,59 ñì/ñ (ð < 0,05). Âíàñ-
ë³äîê îïåðàö³¿ âåëè÷èíà ïîêàçíèê³â íåçíà÷íî çðî-
ñòàëà, ïðîòå, íå â³ðîã³äíî â³äíîñíî äîîïåðàö³éíî-
ãî ð³âíÿ (ð > 0,05). Ó ãðóï³ õâîðèõ áåç îêëþç³¿ ïðî-
òèëåæíî¿ ÂÑÀ çì³íè âåëè÷èí ³íòðàêðàí³àëüíèõ
ïîêàçíèê³â áóëè á³ëüø âèðàæåíèìè: òàê, äî îïå-
ðàö³¿ ËØÊ ÷åðåç ÑÌÀ íà áîö³ ñòåíîçó ÂÑÀ ó íèõ
ñòàíîâèëà 88,63 ± 4,45 ñì/ñ, íà ïðîòèëåæíîìó
áîö³ � 93,103 ± 4,490 ñì/ñ, ³ âåëè÷èíè îáîõ öèõ
ïîêàçíèê³â áóëè â³ðîã³äíî ìåíøèìè çà âåëè÷èíó
àíàëîã³÷íîãî ïîêàçíèêà ó êîíòðîëüí³é ãðóï³
(ð < 0,05). Ï³ñëÿ îïåðàö³¿ (4�7-ìà äîáà) âåëè÷èíè

öèõ ïîêàçíèê³â ï³äâèùóâàëèñÿ äî 106,25 ± 3,82
íà áîö³ ñòåíòóâàííÿ òà äî 102,92 ± 4,63 ñì/ñ íà
ïðîòèëåæíîìó áîö³; õî÷à ³ íå äîñÿãàëè ð³âíÿ
ïîêàçíèê³â êîíòðîëüíî¿ ãðóïè, ïðîòå ö³ ðîçá-
³æíîñò³ âæå íå áóëè ñòàòèñòè÷íî â³ðîã³äíèìè
(ð > 0,05). Ó ðàííüîìó â³ääàëåíîìó ïåð³îä³
âîíè çáåð³ãàëèñÿ ïðèáëèçíî íà òîìó æ ñàìîìó
ð³âí³, ñêëàäàþ÷è â³äïîâ³äíî 109,45 ± 7,08 íà
áîö³ ñòåíòóâàííÿ òà äî 103,00 ± 4,30 ñì/ñ íà
ïðîòèëåæíîìó áîö³, òàêîæ â³ðîã³äíî íå
â³äð³çíÿþ÷èñü â³ä âåëè÷èí ïîêàçíèê³â êîíò-
ðîëþ (ð > 0,05).

Íà ï³äñòàâ³ âèêëàäåíèõ äàíèõ ìîæíà òâåðäèòè,
ùî â³äíîâëåííÿ ïðîõ³äíîñò³ ñîííèõ àðòåð³é ìåòî-
äîì ÊÀÑ º åôåêòèâíèì ìåòîäîì îïåðàòèâíîãî
âòðó÷àííÿ, ÿêèé õàðàêòåðèçóºòüñÿ ì³í³ìàëüíèì
ðèçèêîì ï³ñëÿîïåðàö³éíèõ óñêëàäíåíü òà ñò³éêèì
åôåêòîì çáåðåæåííÿ ïðîõ³äíîñò³ ñóäèíè.

Âèñíîâêè

1. Ó õâîðèõ ç îêëþç³éíî-ñòåíîòè÷íèìè óðà-
æåííÿìè ñîííèõ àðòåð³é, ÿê³ ïîòðåáóþòü õ³ðóð-
ã³÷íî¿ êîðåêö³¿, âèçíà÷àþòüñÿ çíà÷í³ ïîðóøåííÿ
ãåìîäèíàì³÷íèõ ïîêàçíèê³â: ïîÿâà ñòåíîòè÷íîãî
êðîâîòîêó, çðîñòàííÿ âåëè÷èíè êàðîòèäíî-êàðî-
òèäíîãî ³íäåêñó.

2. Îïåðàòèâí³ ìåòîäè ë³êóâàííÿ (ÊÀÑ, ïðè
íåîáõ³äíîñò³ � ó ïîºäíàíí³ ç ÊÅÀ) ïîë³ïøóþòü
ãåìîäèíàì³÷í³ ïîêàçíèêè ï³ñëÿ îïåðàö³¿: â³äíîâ-
ëþþòü ïðîõ³äí³ñòü àðòåð³¿ â ä³ëÿíö³ óðàæåííÿ,
óñóâàþòü ñòåíîòè÷íå ïðèñêîðåííÿ êðîâîòîêó,
íîðìàë³çóþòü âåëè÷èíó êàðîòèäíî-êàðîòèäíîãî
³íäåêñó.

Òàáëèöÿ 4

Äèíàì³êà çì³í âåëè÷èí ïîêàçíèê³â ë³í³éíî¿ øâèäêîñò³ êðîâîòîêó
÷åðåç ñîííó ìîçêîâó àðòåð³þ íà áîö³ ñòåíòóâàííÿ òà íà óðàæåíîìó áîö³ ó ïàö³ºíò³â

³ç îêëþç³ºþ ïðîòèëåæíî¿  âíóòð³øíüî¿ ñîííî¿ àðòåð³¿ òà áåç íå¿
The changes in the parameters of  linear velocity of blood flow through the carotid artery on the side of stenosis

and on the involved side in patients with occlusion of the opposite inner carotid artery and without it

Ïðèì³òêà. Â³ðîã³äíà ð³çíèöÿ ì³æ âåëè÷èíàìè ïîêàçíèê³â: * ð < 0,05 � â³äíîñíî êîíòðîëþ;
#- ð < 0,05 � ì³æ çíà÷åííÿìè ïîêàçíèê³â îáîõ ãðóï (ç îêëþç³ºþ òà áåç  îêëþç³¿ êîíòðàëàòåðàëüíî¿ ÂÑÀ).

ËØK ÷åðåç
ÑÌÀ  (ñì/ñ)

×àñ  îáñòåæåííÿ

äî îïåðàö³¿ 4-7 äí³â ï³ñëÿ îïåðàö³¿ 6 ì³ñ. ï³ñëÿ îïåðàö³¿

Ç îêëþç³ºþ ïðî-
òèëåæíî¿ ÂÑÀ

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

Íà áîö³
ñòåíòóâàííÿ

102,64 ± 3,81* 88,63  ± 4,45* 109,19 ± 4,34* 106,25 ± 3,82 110,1± 2,77 109,45 ± 7,08

Íà áîö³,
ïðîòèëåæíîìó
ñòåíòó

83,68 ± 6,48* 93,10 ± 4,49* 85,66 ± 4,95* 102,92 ± 4,63*# 75,97 ± 11,02* 103,00 ± 4,30*#
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3. Óëüòðàçâóêîâå äóïëåêñíå ñêàíóâàííÿ
ìàº âèñîêó òî÷í³ñòü òà ³íôîðìàòèâí³ñòü ó
ä³àãíîñòèö³ ñòåíîòè÷íèõ óðàæåíü ñîííèõ àð-
òåð³é, îö³íö³ ñòàíó ñòåíòó òà ïðîõ³äíîñò³ ÂÑÀ
ï³ñëÿ îïåðàö³¿, ùî â³äîáðàæàº åôåêòèâí³ñòü
îïåðàòèâíîãî âòðó÷àííÿ.

4. Ó õâîðèõ ç îêëþç³éíèì óðàæåííÿì êîíòðà-
ëàòåðàëüíî¿ ÂÑÀ ï³ñëÿ êîðåêö³¿ ñòåíîçó ÂÑÀ âè-
ñîêîãî ñòóïåíÿ ñïîñòåð³ãàºòüñÿ õàðàêòåðíà ïîçè-
òèâíà äèíàì³êà çì³í êðîâîòîêó ó êàðîòèäíèõ ³ âåð-
òåáðîáàçèëÿðíîìó áàñåéíàõ, ÿê³ â³äáèâàþòü êîì-
ïåíñàö³éíî-àäàïòàö³éí³ ìåõàí³çìè àâòîðåãóëÿö³¿
ìîçêîâîãî êðîâîòîêó.
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