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Ðåôåðàò
Ìåòà. Âèçíà÷èòè ê³ëüê³ñí³ õàðàêòåðèñòèêè óðàæåí-
íÿ ãåìîì³êðîöèðêóëÿòîðíîãî ðóñëà øê³ðè òà ì'ÿç³â ó
õâîðèõ íà öóêðîâèé ä³àáåò ç êðèòè÷íîþ ³øåì³ºþ íèæ-
íüî¿ ê³íö³âêè òà ðîçðîáèòè ìåòîäèêó ðîçðàõóíêó ïî-
êàçíèêó ñòóïåíþ ä³àáåòè÷íî¿ ì³êðîàíã³îïàò³¿.
Ìàòåð³àë ³ ìåòîäè. Áóëè â³ä³áðàí³ çðàçêè ïàðàô³íîâèõ
áëîê³â øê³ðè òà ì'ÿç³â 49 õâîðèõ (äîñë³äíà ãðóïà) íà
öóêðîâèé ä³àáåò, òèï ²² ç õðîí³÷íîþ êðèòè÷íîþ ³øå-
ì³ºþ íèæíüî¿ ê³íö³âêè íà òë³ ïîºäíàíîãî ñòåíîòè÷-
íî-îêëþç³éíîãî óðàæåííÿ àðòåð³é ñòåãíîâîãî òà ï³ä-
êîë³ííî-ãîì³ëêîâîãî ñå´ìåíò³â â ïîºäíàíí³ ç âèðàçêî-
âî-íåêðîòè÷íèì óðàæåííÿì ñòîïè, ÿê³ ïðîõîäèëè ë³-
êóâàííÿ â Öåíòð³ ñóäèííî¿ õ³ðóð´³¿ Êë³í³÷íî¿ ë³êàðí³
"ÔÅÎÔÀÍ²ß" Äåðæàâíîãî óïðàâë³ííÿ ñïðàâàìè ïðî-
òÿãîì 2013-2016 ðð. Ãðóïîþ ïîð³âíÿííÿ áóëè âèáðàí³
çðàçêè øê³ðè òà ì'ÿç³â 20 ïàö³ºíò³â, ùî íå ìàëè ñèñ-
òåìíèõ çàõâîðþâàíü. Ïðîâîäèëè ã³ñòîëî´³÷í³ òà ³ìó-
íîã³ñòîõ³ì³÷í³ äîñë³äæåííÿ äëÿ âèÿâëåííÿ êîëà´åíó IV -
ìàðêåðà áàçàëüíèõ ìåìáðàí, VEGF - âàñêóëÿðíîãî åí-
äîòåë³éíîãî ðîñòêîâîãî ôàêòîðó; CD 31 - åíäîòå-
ë³éíîãî ôàêòîðó; ãëàäêîì'ÿçîâîãî àêòèíó. Âèì³ðþ-
âàëè òà ïîð³âíþâàëè ä³àìåòð êðîâîíîñíèõ ñóäèí ãå-
ìîì³êðîöèðêóëÿòîðíîãî ðóñëà øê³ðè òà ì'ÿç³â, ù³ëü-
í³ñòü êàï³ëÿð³â. Íà ï³äñòàâ³ îòðèìàíèõ äàíèõ ïðî-
âîäèëè ðîçðàõóíîê ïîêàçíèêó ñòóïåíÿ ä³àáåòè÷íî¿
ì³êðîàíã³îïàò³¿.
Ðåçóëüòàòè é îáãîâîðåííÿ. Áóëè âèÿâëåí³ õàðàêòåðí³
çì³íè ìîðôîìåòðè÷íèõ ïîêàçíèê³â ñóäèí ãåìîì³êðî-
öèðêóëÿòîðíîãî ðóñëà øê³ðè òà ì'ÿç³â ó õâîðèõ íà íà
öóêðîâèé ä³àáåò, òèï ²² ç õðîí³÷íîþ êðèòè÷íîþ ³øå-
ì³ºþ íèæíüî¿ ê³íö³âêè. Ðîçðîáëåíà ìåòîäèêà ðîçðà-
õóíêó ïîêàçíèêó ñòóïåíþ ä³àáåòè÷íî¿ ì³êðîàíã³îïà-
ò³¿. Âèÿâëåíà êîðåëÿö³ÿ ì³æ ñòóïåíåì ä³àáåòè÷íî¿
ì³êðîàíã³îïàò³¿ ³ éìîâ³ðí³ñòþ òðîìáîçó ï³ñëÿ ã³áðèä-
íî¿ àðòåð³éíî¿ ðåêîíñòðóêö³¿ òà ðîçðîáëåíèé àëãîðèòì
îáñòåæåííÿ õâîðèõ â ï³ñëÿîïåðàö³éíîìó ïåð³îä³.
Âèñíîâêè. Âèçíà÷åí³ ê³ëüê³ñí³ ïîêàçíèêè, ùî çì³íþ-
âàëèñü çàëåæíî â³ä ïåðåá³ãó òà êîìïåíñàö³¿ öóêðîâîãî
ä³àáåòó: ù³ëüí³ñòü ñóäèí ãåìîì³êðîöèðêóëÿòîðíîãî
ðóñëà â ñîñî÷êîâîìó øàð³ øê³ðè; òîâùèíà áàçàëüíèõ
ìåìáðàí êðîâîíîñíèõ ñóäèí ãåìîì³êðîöèðêóëÿòîðíî-
ãî ðóñëà; ä³àìåòð ïðîñâ³òó ñóäèí ãåìîì³êðîöèðêóëÿ-
òîðíîãî ðóñëà. Õàðàêòåðíèìè ÿê³ñíèìè çì³íàìè â
òêàíèíàõ º: çãëàäæåííÿ áàçàëüíî¿ ìåìáðàíè åï³äåð-
ì³ñó, ¿¿ ðîçïóùåííÿ íà îêðåìèõ ä³ëÿíêàõ; ï³äâèùåííÿ
ð³âíÿ åêñïðåñ³¿ VEGFR-1; ï³äâèùåííÿ ð³âíÿ åêñïðåñ³¿
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àêòèíó â êðîâîíîñíèõ ñóäèíàõ, â òîìó ÷èñë³ â êàï³ëÿ-
ðàõ; íåð³âíîì³ðíà åêñïðåñ³ÿ CD31 â êðîâîíîñíèõ ñó-
äèíàõ. Ñóêóïí³ñòü îòðèìàíèõ äàíèõ ïðî ÿê³ñí³ òà
ê³ëüê³ñí³ çì³íè ãåìîì³êðîöèðêóëÿòîðíîãî ðóñëà øê³-
ðè ³ ì'ÿç³â äîçâîëèëà ðîçðîáèòè êðèòåð³¿ äëÿ ðîçðà-
õóíêó ïîêàçíèêó ñòóïåíþ ä³àáåòè÷íî¿ ì³êðîàíã³îïà-
ò³¿. Âèÿâëåíà êîðåëÿö³ÿ ì³æ ñòóïåíåì ä³àáåòè÷íî¿
ì³êðîàíã³îïàò³¿ òà éìîâ³ðí³ñòþ òðîìáîçó ï³ñëÿ ã³á-
ðèäíî¿ àðòåð³éíî¿ ðåêîíñòðóêö³¿. Âèçíà÷åííÿ ñòóïå-
íþ âàæêîñò³ ä³àáåòè÷íî¿ ì³êðîàíã³îïàò³¿ ìîæå áó-
òè çàñòîñîâàíå äëÿ ïðèçíà÷åííÿ àëãîðèòìó îáñòå-
æåííÿ ç ìîæëèâèì âèêîíàííÿì ïîïåðåäæóþ÷èõ îïå-
ðàö³é äî âèíèêíåííÿ òðîìáîçó çîíè àðòåð³éíî¿ ðå-
êîíñòðóêö³¿ òà õàðàêòåðó êîíñåðâàòèâíîãî ë³êóâàííÿ
ï³ñëÿ àðòåð³éíèõ ðåêîíñòðóêö³é ó õâîðèõ íà öóêðîâèé
ä³àáåò ç õðîí³÷íîþ êðèòè÷íîþ ³øåì³ºþ íèæíüî¿
ê³íö³âêè.
Êëþ÷îâ³ ñëîâà: öóêðîâèé ä³àáåò, ñèíäðîì ä³àáåòè÷-
íî¿ ñòîïè, ä³àáåòè÷íà ì³êðîàíã³îïàò³ÿ, ãåìîì³êðî-
öèðêóëÿòîðíå ðóñëî, ³øåì³ÿ, ã³áðèäíà àðòåð³éíà ðå-
êîíñòðóêö³ÿ

Abstract
DETERMINATION OF THE SEVERITY OF
THE DAMAGE OF THE
EMOMYCOCIRCULATORY CHANNEL
PATIENTS WITH DIABETES MELLITUS
WITH CRITICAL ISCHEMIA OF THE
LOWER LIMB

DIDENKO S.N.1, SAVITSKA I.M.2

1 Clinical Hospital "Feofaniya" of State Directorate for
Affairs, Kyiv
2 State Institute "Shalimov National Institute of Surgery
and Transplantation" to National Academy of Medical
Sciences of Ukraine, Kyiv

Aim. To determine the quantitative characteristics of
lesions of the hemomycrocirculatory channel of the skin
and muscles in patients with diabetes mellitus with critical
ischemia of the lower limb. And to develop a method for
calculating the degree of diabetic microangiopathy.
Material and Methods. Samples of paraffin blocks of
skin and muscles of 49 patients (experimental group) with
diabetes mellitus, type II with chronic critical ischemia
of the lower limb, against a background of combined
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stenotic-occlusive lesions of the arteries of the femoral and
pediculophagomic segments, in combination with ulcerative-
necrotic foot lesions, who were treated at the Center for
Vascular Surgery at the Clinical Hospital "FEOPHANIA"
of the State Department of Affairs during 2013 - 2016 were
selected. A comparison group included the selected samples
of skin and muscles of 20 patients without systemic diseases.
Histologic and immunohistochemical studies were
conducted to detect collagen IV - the marker of the basal
membranes, VEGF - the vascular endothelial germ factor;
CD 31 - the endothelial factor; and smooth muscle actin. The
diameters of the blood vessels of the hemomicrocirculatory
channel of skin of and muscles and the density of the
capillaries were measured and compared. On the basis
of the obtained data, the calculation of the degree of
diabetic microangiopathy was performed.
Results and Discussion. Characteristic changes were
observed in the morphometric indices of blood vessels in
the hemomicrocirculatory channel of the skin and muscles
in patients with diabetes mellitus, type II with chronic
critical ischemia of the lower limb. The method of
calculating the degree of diabetic microangiopathy was
developed. The correlation between the degree of diabetic
microangiopathy and the probability of thrombosis after
hybrid arterial reconstruction was revealed, and the
algorithm of patient examination in the postoperative
period was developed.
Conclusions. The quantitative indicators that vary
depending on the course and compensation of diabetes
mellitus were identified: the vascular density of the
hemomicrocirculatory channel in the papillary layer of
the skin; the thickness of basal membranes of the vessels
of the hemomicrocirculatory channel; the diameter of the
lumen of the vessels of the hemomicrocirculatory bed.
The characteristic qualitative changes in tissues are: the
smoothing of the basement membrane of the epidermis,
its dissolution in separate areas; the increased expression
of VEGFR-1; the increase of expression of actin in blood
vessels, including in capillaries; the unequal expression
of CD31 in blood vessels. The collection of the data on
qualitative and quantitative changes in the
hemomicrocirculatory channel of the skin and muscles
allowed to develop criteria for the calculation of the
degree of diabetic microangiopathy. There was a
correlation revealed between the severity of diabetic
microangiopathy and the probability of thrombosis after
the hybrid arterial reconstruction. Determining the
severity of diabetic microangiopathy can be used in
determining the algorithm of examination with possible
implementation of preventive operations prior to the
occurrence of thrombosis of the arterial reconstruction
area and the nature of conservative treatment after
arterial reconstruction in patients with diabetes with
chronic critical ischemia of the lower limb.
Key words: diabetes mellitus, diabetic foot syndrome,
diabetic microangiopathy, hemomicrocirculatory
channel, ischemia, hybrid arterial reconstruction

Âñòóï
Còåíîòè÷íî-îêëþç³éí³ óðàæåííÿ (ÑÎÓ) ïå-
ðèôåðè÷íèõ àðòåð³é ó õâîðèõ íà öóêðîâèé
ä³àáåò (ÖÄ) ðîçâèâàþòüñÿ íà 10-15 ðîê³â ðà-
í³øå í³æ ó õâîðèõ íà îáë³òåðóþ÷èé àòåðî-
ñêëåðîç áåç ä³àáåòó, ïðîò³êàþòü øâèäøå, ìà-
þòü á³ëüø çëîÿê³ñíèé ïåðåá³ã òà ÷àñò³øå ïðè-
çâîäÿòü äî âàæêèõ âèðàçêîâî-íåêðîòè÷íèõ
óðàæåíü ñòîïè. Îñîáëèâ³ñòþ ä³àáåòè÷íîãî
óðàæåííÿ àðòåð³éíîãî ðóñëà º áàãàòîð³âíåâå
ÑÎÓ â àðòåð³ÿõ ñåðåäíüîãî ³ ìàëîãî êàë³áðó
(ï³äêîë³ííà, ãîì³ëêîâ³ àðòåð³¿ òà àðòåð³¿ ñòî-
ïè), íàÿâí³ñòü ä³àáåòè÷íî¿ ì³êðîàíã³îïàò³¿ òà
íåéðîïàò³¿ [2]. Ïðè öüîìó äî ìîìåíòó ïîñòà-
íîâêè ä³à´íîçó á³ëüøå í³æ ó ïîëîâèíè õâî-
ðèõ âæå âèíèêëà êë³í³÷íî âèðàæåíà ä³àáåòè÷-
íà ì³êðîìàêðîàíã³îïàò³ÿ (ÄÌÀÏ) [1].

Íå âèêëèêàº ñóìí³â³â ðîëü ìîðôîëî-
´³÷íèõ çì³í ãåìîì³êðîöèðêóëÿòîðíîãî ðóñëà
(ÃÌÖÐ) â ðîçâèòêó òàêîãî óñêëàäíåííÿ ÖÄ,
ÿê ñèíäðîì ä³àáåòè÷íî¿ ñòîïè (ÑÄÑ) [5]. Îê-
ð³ì òîãî º äàí³ ïðî êîðåëÿö³þì³æ ì³êðîñóäèí-
íèìè ïîðóøåííÿìè ³ ñòàíîì øê³ðè ó õâîðèõ
íà ÖÄ, ïðîòå ÷³òêèé çâ'ÿçîê ì³æ íèìè íå äî-
âåäåíèé [4].

Âåëèêå çíà÷åííÿ äëÿ ðå´åíåðàö³¿ òêà-
íèí ìàº ð³âåíü ¿õ âàñêóëÿðèçàö³¿. Ôóíêö³î-
íàëüíèé ñòàí êë³òèííèõ åëåìåíò³â òà ì³æêë³-
òèííèõ ñòðóêòóð òêàíèíìîæíà îö³íèòè çà äî-
ïîìîãîþ ³ìóíîã³ñòîõ³ì³÷íèõ ðåàêö³é. Çíàííÿ
³ìóíîã³ñòîõ³ì³÷íèõ îñîáëèâîñòåé ð³çíèõ êîì-
ïîíåíò³â òêàíèí º íåîáõ³äíîþ óìîâîþ äëÿ âè-
êîðèñòàííÿ öèõ ìåòîä³â ó ä³à´íîñòèö³ [6].

Ìåòà - âèçíà÷èòè ê³ëüê³ñí³ õàðàêòåðèñ-
òèêè óðàæåííÿ ãåìîì³êðîöèðêóëÿòîðíîãî
ðóñëà øê³ðè òà ì'ÿç³â ó õâîðèõ íà öóêðîâèé
ä³àáåò ç êðèòè÷íîþ ³øåì³ºþ íèæíüî¿ ê³íö³âêè
òà ðîçðîáèòè ìåòîäèêó ðîçðàõóíêó ïîêàçíèêó
ñòóïåíþ ä³àáåòè÷íî¿ ì³êðîàíã³îïàò³¿.

Ìàòåð³àë ³ ìåòîäè
Äëÿ ïðîâåäåííÿ äîñë³äæåíü áóëè â³ä³áðàí³
çðàçêè ïàðàô³íîâèõ áëîê³â øê³ðè òà ì'ÿç³â 49
õâîðèõ (äîñë³äíà ãðóïà) íà öóêðîâèé ä³àáåò,
òèï ²² ç õðîí³÷íîþ êðèòè÷íîþ ³øåì³ºþ íèæ-
íüî¿ ê³íö³âêè (ÕÊ²ÍÊ) íà òë³ ïîºäíàíîãî ÑÎÓ
àðòåð³é ñòåãíîâîãî òà ï³äêîë³ííî-ãîì³ëêîâîãî
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ñå´ìåíò³â â ïîºäíàíí³ ç âèðàçêîâî-íåêðîòè÷-
íèì óðàæåííÿì ñòîïè. Âñ³ õâîð³ ïðîõîäèëè
ë³êóâàííÿ â Öåíòð³ ñóäèííî¿ õ³ðóð´³¿ Êë³í³÷-
íî¿ ë³êàðí³ "ÔÅÎÔÀÍ²ß" Äåðæàâíîãî óïðàâ-
ë³ííÿ ñïðàâàìè ïðîòÿãîì 2013-2016 ðð. ×î-
ëîâ³ê³â áóëî 28 (57,1%), æ³íîê - 21 (42,9%), ó
â³ö³ â³ä 59 äî 84 ðîê³â. Ñåðåäí³é â³ê ñòàíîâèâ
69,4 6,1 ðîêè.

Äî ãðóïè ïîð³âíÿííÿ áóëè â³ä³áðàí³
çðàçêè øê³ðè òà ì'ÿç³â 20 ïàö³ºíò³â, ùî íå ìà-
ëè ñèñòåìíèõ çàõâîðþâàíü.

Ìàòåð³àë îòðèìóâàëè ó õâîðèõ äîñë³ä-
íî¿ ãðóïè ï³ä ÷àñ ïðîâåäåííÿ ã³áðèäíèõ àð-
òåð³éíèõ ðåêîíñòðóêö³é ç ìåòîþ â³äíîâëåííÿ
àðòåð³éíîãî êðîâîîá³ãó â íèæí³é ê³íö³âö³, ÿê³
ïîëÿãàëè ó â³äêðèòîìó õ³ðóð´³÷íîìó âòðó÷àí-
í³ íà ñòåãíîâ³é àðòåð³¿ ó âèãëÿä³ øóíòóâàííÿ
àáî åíäàðòåðåêòîì³¿ ³ åíäîâàñêóëÿðíîìó âòðó-
÷àíí³ íà àðòåð³ÿõ ï³äêîë³ííî-ãîì³ëêîâîãî ñå´-
ìåíòó òà ó õâîðèõ ãðóïè ïîð³âíÿííÿ ï³ä ÷àñ
çàãàëüíî-õ³ðóð´³÷íèõ ³ îðòîïåäè÷íèõ îïåðà-
ö³é ç äîòðèìàííÿì ïðàâèë åòèêè ³ äåîíòîëî´³¿
áåç ìîðàëüíî-ïðàâîâèõ ïîðóøåíü çã³äíî ç ïî-
ëîæåííÿì Êîíâåíö³¿ Ðàäè ªâðîï³¿ "Ïðî çà-
õèñò ïðàâ òà ã³äíîñò³ ëþäèíè â àñïåêò³ á³î-
ìåäèöèíè" (1997).

Îòðèìàíèé ìàòåð³àë ô³êñóâàëè â 10%
ðîç÷èí³ íåéòðàëüíîãî ôîðìàë³íó. Ï³ñëÿ ô³ê-
ñàö³¿ â³ä³áðàí³ ä³ëÿíêè òêàíèí óù³ëüíþâàëè
ó ïàðàô³í³ çà çàãàëüíî ïðèéíÿòîþ ñõåìîþ.
Ïàðàô³íîâ³ çð³çè òîâùèíîþ 5 ìêì áóëè âè-
ãîòîâëåí³ çà äîïîìîãîþ ì³êðîòîìó Leica
2025. ×àñòèíó ç íèõ çàáàðâëþâàëè ãåìàòîêñè-
ë³íîì ³ åîçèíîì, ï³êðîôóêñèíîì çà âàí Ã³çî-
íîì. Äëÿ îö³íêè ñòàíó áàçàëüíèõ ìåìáðàí òà
ïîðóøåíü îáì³íó â òêàíèíàõ âèêîðèñòîâóâà-
ëè ìåòîä Øèôô-éîäíà êèñëîòà (ØÈÊ) çà Ìàê
Ìàíóñîì ç êîíòðîëåì àì³ëàçîþ [3]. Ïðîâî-
äèëèñü ³ìóíîã³ñòîõ³ì³÷í³ äîñë³äæåííÿ ç âè-
êîðèñòàííÿì àíòè´åí³â:

VEGF - âàñêóëÿðíîåíäîòåë³éíèé ðîñò-
êîâèé ôàêòîð.

CD 31- åíäîòåë³éíèé ôàêòîð (ìàðêåð
åíäîòåë³éíèõ êë³òèí).

Actin (SMA) - ìàðêåð äîáðîÿê³ñíîãî ñó-
äèííîãî ïðîöåñó, òàêîæ âèÿâëÿº êë³òèíè ç ÷àñò-
êîâèì ãëàäêîì'ÿçîâèì äèôåðåíö³þâàííÿì.

Cîllagen IV - ìàðêåð ñóäèííîãî ïðî-
öåñó, âèÿâëÿºòüñÿ â áàçàëüíèõ ìåìáðàíàõ.

²ìóíîã³ñòîõ³ì³÷í³ ðåàêö³¿ ïðîâîäèëè
çà ñòàíäàðòíèìè ïðîòîêîëàìè ç âèêîðèñòàí-
íÿì ìîíîêëîíàëüíèõ ìèøà÷èõ òà êðîëÿ÷èõ
àíòèò³ë.

Òîâùèíó áàçàëüíèõ ìåìáðàí åï³äåðì³-
ñó ³ ñóäèí ÃÌÖÐ øê³ðè òà ì'ÿç³â íà ïðåïàðàòàõ
âèì³ðþâàëè ó 6 ïîëÿõ çîðó ï³ñëÿ ØÈÊ-ðåàêö³¿
òà ³ìóíîã³ñòîõ³ì³÷íîãî çàáàðâëåííÿ àíòèò³ëàìè
äî êîëà´åíó IV ïðè çá³ëüøåíí³ ó 400 ðàç³â. Îòðè-
ìàí³ äàí³ ïîð³âíþâàëè ì³æ ñîáîþ.

Âèì³ð ïðîñâ³òó êðîâîíîñíèõ ñóäèí
(àðòåð³îë, âåíóë, êàï³ëÿð³â) ó ñîñî÷êîâîìó
øàð³ øê³ðè òà ïîïåðå÷íîñìóãàñòèõ ì'ÿçàõ
çä³éñíþâàëè ï³ñëÿ çàáàðâëåííÿ àíòèò³ëàìè äî
êîëà´åíó IV ïðè çá³ëüøåíí³ 400 ðàç³â ó 6 âè-
ïàäêîâèõ ïîëÿõ çîðó. Âèçíà÷àëè ù³ëüí³ñòü êà-
ï³ëÿð³â ó ñîñî÷êîâîìó øàð³ äåðìè òà ïîïåðå÷-
íîñìóãàñòèõ ì'ÿçàõ ó ïåðåðàõóíêó íà 1 ìì2 â
ïðåïàðàòàõ, çàáàðâëåíèõ ³ìóíîã³ñòîõ³ì³÷íî ç
àíòèò³ëàìè äî åíäîòåë³éíîãî ìàðêåðó CD31,
ï³äðàõîâóâàëè ëèøå ïîçèòèâíî çàáàðâëåí³
ñóäèíè.

Ðåçóëüòàòè é îáãîâîðåííÿ
Ó çðàçêàõ øê³ðè òà ì'ÿç³â ó õâîðèõ ãðóïè ïî-
ð³âíÿííÿ ïðè äîñë³äæåíí³ ³ìóíîã³ñòîõ³ì³÷íè-
ìè ìåòîäàìè åêñïðåñ³¿ êîëà´åíó IV òèïó áóëî
âèÿâëåíî çáåðåæåííÿ áàçàëüíî¿ ìåìáðàíè ñó-
äèí øê³ðè áåç îçíàê ïîòîâùåííÿ ³ ðîçøàðó-
âàííÿ, ¿¿ òîâùèíà ñêëàëà 1,09±0,01ìêì
(n=20). Ó õâîðèõ äîñë³äíî¿ ãðóïè ñïîñòåð³-
ãàëè ïîòîâùåííÿ áàçàëüíî¿ ìåìáðàíè ïðè
çá³ëüøåíí³ åêñïðåñ³¿ êîëà´åíó IV òèïó, ùî
ïðèçâîäèëî äî ïðî´ðåñóþ÷îãî çâóæåííÿ ñó-
äèí ÃÌÖÐ ð³çíîãî ñòóïåíÿ. Îêð³ì òîãî, âèÿâ-
ëÿëîñÿ òàêîæ ðîçïóøåííÿ áàçàëüíî¿ ìåìáðàíè
ñò³íêè ñóäèí ÃÌÖÐ ñîñî÷êîâîãî øàðó øê³ðè
(ðèñ. 1), ùî ïîðóøóâàëî ¿õ ïðîíèêí³ñòü.

Ó ñêåëåòíèõ ì'ÿçàõ ÷åðåç íàáðÿê ïå-
ðèì³ç³þ òà ì'ÿçîâèõ âîëîêîí êàï³ëÿðè áóëè ïå-
ðåâàæíî íåïðîõ³äí³, ù³ëüí³ñòü ¿õ íà 1 ìì2

çíà÷íî çìåíøóâàëàñü (ðèñ.2), çìåíøóâàâñÿ
ä³àìåòð êàï³ëÿð³â ³ âåíóë; êð³ì òîãî, â ÃÌÖÐ
ì'ÿç³â ñïîñòåð³ãàëîñü çìåíøåííÿ ê³ëüêîñò³ àð-
òåð³îë, ³ ¿õ ä³àìåòðó.
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Ïðè âèâ÷åíí³ ù³ëüíîñò³ òà ðîçïîä³ëó
ñóäèí ÃÌÖÐ øê³ðè ï³ñëÿ ³ìóíîã³ñòîõ³ì³÷íîãî
çàáàðâëåííÿ àíòèò³ëàìè äî CD31 ó ïàö³ºíò³â
ãðóïè ïîð³âíÿííÿ âèÿâëÿëàñü ð³âíîì³ðíà åêñ-
ïðåñ³ÿ àíòè´åíó â åíäîòåë³¿ ñóäèí, ùî ñâ³ä-
÷èëî ïðî íîðìàëüíèé ô³ç³îëî´³÷íèé ñòàí.
Ïðîòå, ï³ñëÿ çàáàðâëåííÿ ïðåïàðàò³â øê³ðè
òà ì'ÿç³â õâîðèõ íà ÖÄ áóëî âèÿâëåíî, ùî åêñ-
ïðåñ³ÿ CD31 ìàëà âèñîêó ³íòåíñèâí³ñòü òà
âîãíèùåâèé õàðàêòåð (ðèñ.3).

Ï³äðàõóíîê ê³ëüêîñò³ êàï³ëÿð³â ñîñî÷-
êîâîãî øàðó äåðìè ïîêàçàâ, ùî ó õâîðèõ ç 1

ñòóïåíåì ì³êðîàíã³îïàò³¿ ¿õ ù³ëüí³ñòü íà 1 ìì2

áóëà íàéìåíøà, òà ïîñòóïîâî çá³ëüøóâàëàñü,
ìàêñèìàëüíî çðîñòàþ÷è ïðè 3 ñòóïåí³ ì³ê-
ðîàíã³îïàò³¿ (òàáë. 1).

Ó ïîïåðå÷íîñìóãàñòèõ ì'ÿçàõ õâîðèõ
äîñë³äíî¿ ãðóïè ù³ëüí³ñòü ñóäèí ÃÌÖÐ, îñîá-
ëèâî êàï³ëÿð³â (ðèñ. 4), çìåíøóâàëàñü â³äíîñ-
íî äàíèõ, îòðèìàíèõ ó ãðóï³ ïîð³âíÿííÿ (òàáë. 2).

Ó ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü áó-
ëî âñòàíîâëåíî, ùî êðîâîíîñí³ ñóäèíè çâóæó-
âàëèñÿ ÿê â øê³ð³, òàê ³ â ì'ÿçàõ (òàáë. 1, 2), ¿õ
âíóòð³øí³é ä³àìåòð çìåíøóâàâñÿ.

Ðèñ. 2
Åêñïðåñ³ÿ êîëà´åíó IV. Çìåíøåííÿ ê³ëüêîñò³
â³äêðèòèõ êàï³ëÿð³â â ì'ÿçàõ. Ïîòîâùåííÿ

áàçàëüíèõ ìåìáðàí êðîâîíîñíèõ ñóäèí.
Çá³ëüøåííÿ 400

Ä³àìåòð ïðîñâ³òó ñóäèí шê³ðè 
ó ïàц³єíò³â хâîðèх íà ÖÄ ç ÄÌÀÏ 

(ìêì) 
Êðîâîíîñí³ 

ñóäèíè 

Ä³àìåòð ïðîñâ³òó ñóäèí 
ó ïàц³єíò³â 

ãðóïè ïîð³âíÿííÿ 
(ìêì) 1 ñòóï³íü 2 ñòóï³íü 3 ñòóï³íü 

Àðòåð³îëè 26,63±1,69 24,02±2,7* 15,65±1,44* 10,28±0,95* 
Âåíóëè 38,98±2,15 33,26±3,07 20,18±2,03* 12,64±1,06* 
Êàï³ëÿðè 8,19±0,69 7,58±1,1* 6,38±0,58* 5,73±0,47* 
Щ³ëüí³ñòü êàï³ëÿð³â íà 1ìì2 98,5±3,4 112,1±5,6 138,3±4,1* 156,9±8,1* 

Òàáëèöÿ 1
Çì³íè ïàðàìåòð³â ñóäèí ÃÌÖÐ ñîñî÷êîâîãî øàðó äåðìè

* ð<0,05- â³ðîã³äí³ñòü ïîêàçíèê³â ïîð³âíÿíà ç ïîêàçíèêàìè ãðóïè ïàö³ºíò³â, ùî íå ìàëè ÖÄ

Ä³àìåòð ïðîñâ³òó ñóäèí ì’ÿç³â 
ó ïàц³єíò³â хâîðèх íà ÖÄ ç ÄÌÀÏ 

(ìêì) 
Êðîâîíîñí³ 

ñóäèíè 

Ä³àìåòð ïðîñâ³òó ñóäèí 
ó ïàц³єíò³â 

ãðóïè ïîð³âíÿííÿ 
(ìêì) 1 ñòóï³íü 2 ñòóï³íü 3 ñòóï³íü 

Àðòåð³îë 28,17±0,67 23,17±0,86* 18,97±0,9* 12,68±0,67* 
Âåíóë 35,69±1,01 30,75±2,71* 23,06±2,1* 13,56±1,05* 
Êàï³ëÿðè 7,85±0,09 7,47±0,33* 6,79±0,61* 5,07±0,58* 
Щ³ëüí³ñòü êàï³ëÿð³â  íà 1ìì2 166,5±6,1 129,12±3,11* 62,58±4,16* 44,96±3,96* 

Òàáëèöÿ 2
Çì³íè ïàðàìåòð³â ñóäèí ÃÌÖÐ ïîïåðå÷íîñìóãàñòèõ ì'ÿç³â â çàëåæíîñò³ â³ä ñòóïåíÿ ÖÄ

* ð<0,05- â³ðîã³äí³ñòü ïîêàçíèê³â ïîð³âíÿíà ç ïîêàçíèêàìè ãðóïè ïàö³ºíò³â, ùî íå ìàëè ÖÄ

Ðèñ. 1
Ðîçïóøåííÿ òà ïîòîâùåííÿ áàçàëüíî¿ ìåìáðàíè

ñóäèí ÃÌÖÐ ñîñî÷êîâîãî øàðó øê³ðè. Çàáàðâëåííÿ
àíòèò³ëàìè äî êîëà´åíó IV òèïó.

Çá³ëüøåííÿ 400



49

DOI: https://doi.org/10.25040/aml2018.03 3  2018 XXIV AML

Ó øê³ð³ õâîðèõ íà ÖÄ çì³íþâàëèñü
ïðîöåñè àíã³î´åíåçó. Íîâîóòâîðåííÿ êðîâî-
íîñíèõ ñóäèí ïðè ÖÄ ïîñèëþâàëîñü ïðè ï³ä-
âèùåíí³ åêñïðåñ³¿ ðåöåïòîð³â VEGFR-1 â øê³-
ð³ õâîðèõ ç ÄÌÀÏ, êîðåëþþ÷è ç âèðàæåí³ñòþ
ïîðóøåíü â ÃÌÖÐ. Òàê, â ñóäèíàõ øê³ðè ïà-
ö³ºíò³â ãðóïè ïîð³âíÿííÿ ñïîñòåð³ãàëè ñëàáî
âèðàæåíó ³ìóíîïîçèòèâíó ðåàêö³þ, à â ñóäè-
íàõ ïðè 2 òà 3 ñòóïåí³ ÄÌÀÏ ïîñèëþâàâñÿ
ñèíòåç åíäîòåë³éíîãî ñóäèííîãî ôàêòîðó ðîñ-
òó ³ ðåàêö³ÿ êðîâîíîñíèõ ñóäèí áóëà ÿñêðàâî
âèðàæåíà.

Ïðî ïîñèëåíèé àíã³î´åíåç ïðè âàæêîìó
ïåðåá³ãó òà äåêîìïåíñàö³¿ ÖÄ ñâ³ä÷èëà ï³äâè-
ùåíà åêñïðåñ³ÿ àêòèíó â ñò³íêàõ ñóäèí ÃÌÖÐ.
Àêòèí (SMA) â äåÿêèõ âèïàäêàõ âèÿâëÿâñÿ íà-
â³òü â ñò³íêàõ îêðåìèõ êàï³ëÿð³â, ÿê ì'ÿç³â, òàê ³
ñîñî÷êîâîãî øàðó äåðìè, òîáòî çà äîïîìîãîþ
³ìóíîã³ñòîõ³ì³÷íî¿ ðåàêö³¿ âèÿâëÿëèñü êë³òèíè
ç ÷àñòêîâèì ãëàäêîì'ÿçîâèì äèôåðåíö³þâàí-
íÿì, à íàÿâí³ñòü òàêèõ êë³òèí â ïîîäèíîêèõ êà-

ï³ëÿðàõ ñâ³ä÷èëà ïðî çíà÷í³ çì³íè â ïðîöåñàõ
äèôåðåíö³þâàííÿ.

Ó ñò³íö³ àðòåð³é õâîðèõ äîñë³äíî¿ ãðó-
ïè ïðè 2 òà 3 ñòóïåí³ ÄÌÀÏ ñïîñòåð³ãàëè ã³-
ïåðïëàç³þ ãëàäêîì'ÿçîâèõ êë³òèí, â äåÿêèõ
ì³îöèòàõ â³äçíà÷àëèñü âêëþ÷åííÿ ë³ï³ä³â, ùî
âêàçóâàëî íà äèñòðîô³÷í³ çì³íè â öèõ êë³òèíàõ.

Çâàæàþ÷è íà â³äíîñíó ïðîñòîòó á³îï-
ñ³¿ øê³ðè, âèÿâëÿºòüñÿ ïåðñïåêòèâíèì ¿¿ âè-
êîðèñòàííÿ äëÿ âèçíà÷åííÿ ïîêàçíèêà ñòóïå-
íþ ÄÌÀÏ.

Áàçóþ÷èñü íà ðåçóëüòàòàõ äîñë³äæåí-
íÿ ìè ðîçðîáèëè ìåòîäèêó âèçíà÷åííÿ ïîêàç-
íèêó ñòóïåíþ ä³àáåòè÷íî¿ ì³êðîàíã³îïàò³¿
(ÏÑÄÌ). Ïðèêëàä ðîçðàõóíêó ÏÑÄÌ íàâå-
äåíî ó òàáë. 3.

Ïðèêëàä ðîçðàõóíêó ÏÑÄÌ: ñåðåäí³é
ä³àìåòð àðòåð³îëè 15,28 ìêì - 2 áàëè, ñåðåäí³é
ä³àìåòð âåíóëè 27,32 ìêì - 1 áàë, ñåðåäí³é
ä³àìåòð êàï³ëÿðà 4,96 ìêì - 3 áàëè, ñåðåäíÿ
ê³ëüê³ñòü êàï³ëÿð³â íà 1 ìì2=162,45 - 3 áàëè.
Ñóìà áàë³â 1+2+3+3=9. ÏÑÄÌ=9/4=2,25.

Ðèñ. 4
Ñëàáêà åêñïðåñ³ÿ ÑD31 â ñóäèíàõ ì'ÿç³â.

²ìóíîã³ñòîõ³ì³÷íå çàáàðâëåííÿ àíòèò³ëàìè äî
ÑD31. Çá³ëüøåííÿ 400

Íàðàхóâàííÿ áàë³â çàëåжíîñò³ â³ä ä³àìåòðó ïðîñâ³òó 
(ìêì) 

òà ê³ëüêîñò³ íà 1 ìì2 êàï³ëÿð³â шê³ðè 
ó ïàц³єíò³â хâîðèх íà ÖÄ ç ÄÌÀÏ 

Êðîâîíîñí³ 
ñóäèíè 

0 áàë³â 1 áàë 2 áàëè 3 áàëè 
Àðòåð³îëè ≥26 25-18 17-12 ≤11 
Âåíóëè ≥39 38-25 24-14 ≤14 
Êàï³ëÿðè ≥8,2 8,2-6,5 6,4-5,5 ≤5,4 
Ê³ëüê³ñòü êàï³ëÿð³â  íà 1ìì2 ≤98 99-128 129-157 ≤157 

Òàáëèöÿ 3
Ïðèêëàä ðîçðàõóíêó ÏÑÄÌ

Ðèñ. 3
Øê³ðà õâîðîãî íà öóêðîâèé ä³àáåò. Âîãíèùåâà
åêñïðåñ³ÿ â ñóäèíàõ äåðìè. ²ìóííîã³ñòîõ³ì³÷íå

çàáàðâëåííÿ àíòèò³ëàìè äî CD 31.
Çá³ëüøåííÿ 400
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Î÷åâèäíî, ùî ÏÑÄÌ ìîæå êîëèâàòèñÿ
â ìåæàõ â³ä "0" äî "3". Â³äïîâ³äíî, çà "ëåãêèé
ñòóï³íü" ÄÌÀÏ ââàæàëè ñòàí ÃÌÖÐ, ÿêîìó
áóâ ïðèòàìàííèé ïîêàçíèê ÏÑÄÌ â ìåæàõ
0-1, ïðè ÏÑÄÌ â ìåæàõ 1-2 ââàæàëè ÄÌÀÏ
"ñåðåäíüîãî ñòóïåíþ âàæêîñò³", ïðè ÏÑÄÌ
â ìåæàõ 2-3 ââàæàëè ÄÌÀÏ "âàæêîþ".

²ç 49 õâîðèõ, ïðåïàðàòè øê³ðè òà ì'ÿç³â
ÿêèõ áóëè äîñë³äæåí³, ó 7 (14,3%) õâîðèõ -
ÏÑÄÌ êîëèâàâñÿ ó ìåæàõ 0-1, ùî ñâ³ä÷èëî
ïðî ëåãêèé ñòóï³íü ÄÌÀÏ, ó 11 (22,5%) õâî-
ðèõ - ÏÑÄÌ êîëèâàâñÿ ó ìåæàõ 1-2, ùî ñâ³ä-
÷èëî ïðî ñåðåäí³é ñòóï³íü âàæêîñò³ ÄÌÀÏ, ó
31 (63,2%) - ÏÑÄÌ êîëèâàâñÿ ó ìåæàõ 2-3,
ùî ñâ³ä÷èëî ïðî âàæêèé ñòóï³íü ÄÌÀÏ. Âñ³
õâîð³ ï³ñëÿ ïðîâåäåíî¿ ã³áðèäíî¿ àðòåð³éíî¿
ðåêîíñòðóêö³¿ ïðîòÿãîì ïåð³îäó ñïîñòåðåæåí-
íÿ îòðèìóâàëè àíòèòðîìáîöèòíó òåðàï³þ
ïðåïàðàòîì Êëîï³äîãðåëü 75 ì´ per os 1 ðàç
íà äîáó. ²ç 7 õâîðèõ ç ëåãêèì ñòóïåíåì ÄÌÀÏ
ïðîòÿãîì ïåð³îäó ñïîñòåðåæåííÿ òðîìáîç³â
çîíè àðòåð³éíî¿ ðåêîíñòðóêö³¿ íå áóëî. ²ç 11
õâîðèõ ç ñåðåäí³ì ñòóïåíåì âàæêîñò³ ÄÌÀÏ
ïðîòÿãîì ïåð³îäó ñïîñòåðåæåííÿ òðîìáîç çî-
íè àðòåð³éíî¿ ðåêîíñòðóêö³¿ çàô³êñîâàíî ó 1
(9,1%) ïàö³ºíòà. ²ç 31 õâîðîãî ç âàæêèì ñòó-
ïåíåì ÄÌÀÏ ïðîòÿãîì ïåð³îäó ñïîñòåðåæåí-
íÿ òðîìáîç çîíè àðòåð³éíî¿ ðåêîíñòðóêö³¿ çà-
ô³êñîâàíî ó 7 (22,6%). Öå ìîæå ñâ³ä÷èòè ïðî
âàæëèâó ðîëü ÄÌÀÏ ó ñòâîðåíí³ ïåðèôåðè÷-
íîãî ñóäèííîãî îïîðó òà íåîáõ³äí³ñòü âðàõî-

âóâàòè ñòóï³íü âàæêîñò³ ÄÌÀÏ äëÿ âèçíà÷åí-
íÿ àëãîðèòìó îáñòåæåííÿ ç ìîæëèâèì âèêî-
íàííÿì ïîïåðåäæóþ÷èõ îïåðàö³é äî âèíèê-
íåííÿ òðîìáîçó ÇÀÐ, õàðàêòåðó òà ³íòåíñèâ-
íîñò³ êîíñåðâàòèâíîãî ë³êóâàííÿ ï³ñëÿ àðòåð³é-
íèõ ðåêîíñòðóêö³é ó õâîðèõ íà ÖÄ ç ÕÊ²ÍÊ.

Ïàðàëåëüíî ³ç íàâåäåíèì äîñë³äæåí-
íÿì ìè âèâ÷èëè ðåçóëüòàòè ðåêîíñòðóêòèâíèõ
õ³ðóð´³÷íèõ âòðó÷àíü íà àðòåð³ÿõ ó 439 õâîðèõ
íà öóêðîâèé ä³àáåò, ²² òèïó ç ÕÊ²ÍÊ íà òë³
ÑÎÓ àðòåð³é ³íôðà³íãâ³íàëüíîãî ñå´ìåíòó â
ïîºäíàíí³ ç âèðàçêîâî-íåêðîòè÷íèì óðàæåí-
íÿì ñòîïè.

Ïðîòÿãîì ïåð³îäó ñïîñòåðåæåííÿ,
ÿêèé äîð³âíþâàâ 12 ì³ñ., ó 65 (14,8%) õâîðèõ
âèíèê òðîìáîç çîíè àðòåð³éíî¿ ðåêîíñòðóêö³¿
(ÇÀÐ). ²ç ìåòîþ ïîêðàùåííÿ ðåçóëüòàò³â ë³-
êóâàííÿ íàìè áóâ çàïðîïîíîâàíèé àëãîðèòì
ï³ñëÿîïåðàö³éíîãî îáñòåæåííÿ õâîðèõ ç óðà-
õóâàííÿì íàÿâíîñò³ ó íèõ ôàêòîð³â ðèçèêó ðå-
öèäèâó ÑÎÓ ³ òðîìáîçó ÇÀÐ òà â øëÿõàõ ïðè-
ïëèâó ³ â³äòîêó.

Íà íàøó äóìêó, âèñîêèé ðèçèê ðîçâèò-
êó òðîìáîçó ÇÀÐ, íàéá³ëüø â³ðîã³äíèé ó õâî-
ðèõ, ùî ìàþòü ôàêòîðè ðèçèêó íàâåäåí³ â
òàáë. 4, äî ÿêî¿, ÿê ôàêòîð ðèçèêó ìè âêëþ÷è-
ëè ñòóï³íü âàæêîñò³ ÄÌÀÏ.

Ïðè ï³äñóìîâóâàíí³ ê³ëüêîñò³ áàë³â
âèçíà÷àëè òàêòèêó îáñòåæåííÿ õâîðèõ â ï³ñ-
ëÿîïåðàö³éíîìó ïåð³îä³:
- ïðè ñóì³ áàë³â ìåíø³é çà 10 ïîêàçàíî âè-

Ê³ëüê³ñòü áàë³â Êðèòåð³é 0 1 2 
Ñòóï³íü ïåðèôåðè÷íîãî îïîðó  
(çà Rutherford R.B. et al., 1997) 

<5 â³ä 5 äî 7 â³ä 8 äî 10 

Ïàë³ííÿ íå ïàëèâ êèíóâ ïðîäîâæóº 
²íäåêñ ìàñè ò³ëà <30 30-40 >40 
²íôàðêò ì³îêàðäó òà/àáî 
 ³íñóëüò â àíàìíåç³ 

íå áóëî îäíà ïîä³ÿ á³ëüøå îäí³º¿ ïîä³¿ 

Ñòàòü  æ³íî÷à ÷îëîâ³÷à 
Öóêðîâèé ä³àáåò êîìïåíñàö³ÿ ñóáêîìïåíñàö³ÿ äåêîìïåíñàö³ÿ 
Ìèãîòëèâà àðèòì³ÿ â³äñóòíÿ êîðåãîâàíà íåêîðåãîâàíà 
Ñòóï³íü âàæêîñò³ ÄÌÀÏ ëåãêèé ñåðåäí³é âàæêèé 
Òðîìáîç çîíè ðåêîíñòðóêö³¿ â ðàííüîìó 
ï³ñëåîïåðàö³éíîìó ïåð³îä³ 

íå áóëî  áóâ 

Âèêîíàíà ðåêîíñòðóêòèâíà îïåðàö³ÿ  
 â ìåæàõ îäíîãî 

àðòåð³éíîãî 
 ñå´ìåíòà 

áàãàòîð³âíåâà 
àáî ã³áðèäíà àðòåð³éíà 

ðåêîíñòðóêö³ÿ 
Àìïóòàö³ÿ â àíàìíåç³ íå áóëî â ìåæàõ ñòîïè âèñîêà 

Òàáëèöÿ 4
Ôàêòîðè ðèçèêó ðîçâèòêó òðîìáîçó ÇÀÐ
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çíà÷åííÿ ³íäåêñó ðå´³îíàðíîãî ñèñòîë³÷íîãî
òèñêó (²ÐÑÒ) ³ êîíòðîëüíà óëüòðàçâóêîâà äîï-
ëåðî´ðàô³ÿ (ÓÇÄ¥) ÷åðåç 3, 6,12 ì³ñ - äàë³ 2
ðàçè íà ð³ê;
- ïðè ñóì³ áàë³â 10-16 - âèçíà÷åííÿ ²ÐÑÒ ³
êîíòðîëüíà ÓÇÄ¥ êîæí³ 3 ì³ñ;
- ïðè ñóì³ áàë³â 17-22 - âèçíà÷åííÿ ²ÐÑÒ ³
êîíòðîëüíà ÓÇÄ¥ êîæí³ 3 ì³ñ + ÷åðåç 6 ì³ñ
êîíòðîëüíà àíã³î´ðàô³ÿ ³ äàë³ 1 ðàç íà ð³ê -
êîíòðîëüíà àíã³î´ðàô³ÿ.

ßêùî çà äàíèìè ÓÇÄ¥ çíàõîäèëè
çá³ëüøåííÿ ï³êîâî¿ ñèñòîë³÷íî¿ øâèäêîñò³
êðîâîïëèíó â ÇÀÐ > 100 ñì/ñåê òà/àáî ñòåíîçè
â ÇÀÐ ÷è øëÿõàõ ïðèïëèâó àáî â³äòîêó á³ëüøå
60%, öå ââàæàëè ïîêàçàííÿì äî âèêîíàííÿ
àíã³î´ðàô³¿.

Çàïîðóêîþ óíèêíåííÿ óñêëàäíåíü ó
âèãëÿä³ ÑÎÓ â ÇÀÐ òà øëÿõàõ ïðèïëèâó ³ â³ä-
òîêó, òà, ÿê íàñë³äîê, òðîìáîçó ÇÀÐ º ñâîº-
÷àñíå îáñòåæåííÿ îïåðîâàíèõ õâîðèõ ³, çà ïî-
òðåáè, âèêîíàííÿ ïîïåðåäæóþ÷èõ âòðó÷àíü
(çàçâè÷àé - áàëîííî¿ àíã³îïëàñòèêè). Íàé-
á³ëüø äîñòóïíèì ³ áåçïå÷íèì ìåòîäîì ä³à´-
íîñòèêè º ÓÇÄ¥, ÿêà äîçâîëÿº âèçíà÷èòè ï³-
êîâó ñèñòîë³÷íó øâèäê³ñòü êðîâîïëèíó, âèÿ-
âèòè ñòåíîçè ÇÀÐ, à òàêîæ àðòåð³é ïðèïëèâó ³
â³äòîêó, àëå íàéá³ëüø ³íôîðìàòèâíèì ìåòî-
äîì ä³à´íîñòèêè ñòàíó àðòåð³éíîãî ðóñëà ó
îïåðîâàíèõ õâîðèõ òà òàêèì, ùî äîçâîëÿº âè-
ñòàâèòè ïîêàçàííÿ äî ïîïåðåäæóþ÷î¿ îïåðà-
ö³¿ ââàæàëè ðåíò´åíêîíòðàñòíó àíã³î´ðàô³þ.

Âèñíîâêè
1. Âèçíà÷åí³ ê³ëüê³ñí³ ïîêàçíèêè, ùî çì³íþ-
âàëèñü çàëåæíî â³ä ïåðåá³ãó òà êîìïåíñàö³¿
öóêðîâîãî ä³àáåòó:
- ù³ëüí³ñòü ñóäèí ãåìîì³êðîöèðêóëÿòîðíîãî
ðóñëà â ñîñî÷êîâîìó øàð³ øê³ðè;
- òîâùèíà áàçàëüíèõ ìåìáðàí êðîâîíîñíèõ
ñóäèí ãåìîì³êðîöèðêóëÿòîðíîãî ðóñëà;
- ä³àìåòð ïðîñâ³òó ñóäèí ãåìîì³êðîöèðêóëÿ-
òîðíîãî ðóñëà.
2. Õàðàêòåðíèìè ÿê³ñíèìè çì³íàìè â òêàíè-
íàõ º:
- çãëàäæåííÿ áàçàëüíî¿ ìåìáðàíè åï³äåðì³ñó,

¿¿ ðîçïóùåííÿ íà îêðåìèõ ä³ëÿíêàõ;
- ï³äâèùåííÿ ð³âíÿ åêñïðåñ³¿ VEGFR-1;
- ï³äâèùåííÿ ð³âíÿ åêñïðåñ³¿ àêòèíó â êðîâî-
íîñíèõ ñóäèíàõ, â òîìó ÷èñë³ â êàï³ëÿðàõ;
- íåð³âíîì³ðíà åêñïðåñ³ÿ CD31 â êðîâîíîñíèõ
ñóäèíàõ.
3. Ñóêóïí³ñòü îòðèìàíèõ äàíèõ ïðî ÿê³ñí³ òà
ê³ëüê³ñí³ çì³íè ãåìîì³êðîöèðêóëÿòîðíîãî
ðóñëà øê³ðè ³ ì'ÿç³â äîçâîëèëà ðîçðîáèòè êðè-
òåð³¿ äëÿ ðîçðàõóíêó ïîêàçíèêó ñòóïåíþ ä³à-
áåòè÷íî¿ ì³êðîàíã³îïàò³¿.
4. Âèÿâëåíà êîðåëÿö³ÿ ì³æ ñòóïåíåì ä³àáåòè÷-
íî¿ ì³êðîàíã³îïàò³¿ òà éìîâ³ðí³ñòþ òðîìáîçó
ï³ñëÿ ã³áðèäíî¿ àðòåð³éíî¿ ðåêîíñòðóêö³¿. Âè-
çíà÷åííÿ ñòóïåíþ âàæêîñò³ ä³àáåòè÷íî¿ ì³ê-
ðîàíã³îïàò³¿ ìîæå áóòè çàñòîñîâàíå äëÿ ïðè-
çíà÷åííÿ àëãîðèòìó îáñòåæåííÿ ç ìîæëèâèì
âèêîíàííÿì ïîïåðåäæóþ÷èõ îïåðàö³é äî âè-
íèêíåííÿ òðîìáîçó çîíè àðòåð³éíî¿ ðåêîíñò-
ðóêö³¿ òà õàðàêòåðó êîíñåðâàòèâíîãî ë³êóâàí-
íÿ ï³ñëÿ àðòåð³éíèõ ðåêîíñòðóêö³é ó õâîðèõ
íà öóêðîâèé ä³àáåò ç õðîí³÷íîþ êðèòè÷íîþ
³øåì³ºþ íèæíüî¿ ê³íö³âêè.
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