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Êîìïëåêñíà ä³àãíîñòèêà ãåìîäèíàì³÷-íèõ ïîðóøåíü ó õâîðèõ ç îáë³òåðóþ÷èìèçàõâîðþâàííÿìè ñóäèí òà äiàáåòè÷íèìèàíã³îïàò³ÿìè íèæí³õ ê³íö³âîê ìàº âàæëè-âå çíà÷åííÿ ç îãëÿäó íà ¿õ íåñïðèÿòëèâèéïðîãíîç. Ðàííÿ ä³àãíîñòèêà öèõ çàõâîðþ-âàíü òà àäåêâàòíå ë³êóâàííÿ äîçâîëÿþòüçàïîá³ãòè ìîæëèâ³é àìïóòàö³¿ íèæí³õê³íö³âîê. Ðàä³îíóêë³äí³ ìåòîäè äîñë³-äæåííÿ îñòàíí³ì ÷àñîì øèðîêî âèêîðè-ñòîâóþòü ó êë³í³÷í³é ïðàêòèö³, àëå â ë³òå-ðàòóð³ ìè çíàéøëè ëèøå îêðåì³ ïóáë³-êàö³¿, ïðèñâÿ÷åí³ ¿õ çàñòîñóâàííþ ïðèçàõâîðþâàííÿõ íèæí³õ ê³íö³âîê.Â³äîì³ ðîáîòè óêðà¿íñüêèõ ó÷åíèõ, ïðè-ñâÿ÷åí³ ðàä³îíóêë³äí³é ä³àãíîñòèö³ ïðî-íèêíîñò³ ñóäèí, ìàã³ñòðàëüíîãî, ì�ÿçîâî-

ãî òà òêàíèííîãî êðîâîòîêó çà äîïîìîãîþ133-êñåíîíó, àëüáóì³íó òà íàòð³þ éîäèäó(131I) ó õâîðèõ ç îáë³òåðóþ÷èìè çàõâîðþ-âàííÿìè òà àòåðîñêëåðîçîì ñóäèí íèæí³õê³íö³âîê [1�3], ä³àáåòè÷íèìè àíã³îïàò³ÿ-ìè òà îáë³òåðóþ÷èìè óðàæåííÿìè íèæí³õê³íö³âîê ïðè öóêðîâîìó ä³àáåò³ (ÖÄ)[4�7]. Ìåòîäèêè äîñë³äæåííÿ ìàã³ñòðàëü-íîãî, ì�ÿçîâîãî òà òêàíèííîãî êðîâîòîêóäåòàëüíî îïèñàí³ Ò.Ï. Ñèâà÷åíêî òàñï³âàâò. [8].Ìåòà íàøîãî äîñë³äæåííÿ � ðîçðîáèòèêîìïëåêñíèé ðàä³îíóêë³äíèé ìåòîä, ïðè-äàòíèé äëÿ âèâ÷åííÿ ðîçä³ëüíî¿ ãåìîäèíà-ì³êè ³ ñòðóêòóðè íèæí³õ ê³íö³âîê, à òà-êîæ çðîáèòè äîñë³äæåííÿ ¿õ ôóíêö³îíàëü-íî-ñòðóêòóðíîãî ñòàíó ïðè ÖÄ.

Öåëü ðàáîòû: Ðàçðàáîòêà êîìïëåêñíîãî ðàäèîíóêëèäíîãîìåòîäà, ïðèãîäíîãî äëÿ èçó÷åíèÿ ðàçäåëüíîé ãåìîäèíàìèêè èñòðóêòóðû íèæíèõ êîíå÷íîñòåé, à òàêæå èññëåäîâàíèå èõôóíêöèîíàëüíî-ñòðóêòóðíîãî ñîñòîÿíèÿ ïðè ñàõàðíîì äèàáå-òå (ÑÄ).Ìàòåðèàëû è ìåòîäû: Ñ ïîìîùüþ ðàçðàáîòàííîãî ìåòî-äà îáñëåäîâàíî 54 áîëüíûõ ÑÄ ñ ìèêðî-, ìàêðîàíãèîïàòèÿìèíèæíèõ êîíå÷íîñòåé II ñò., íåéðîïàòè÷åñêèìè è íåéðîèøåìè-÷åñêèìè ÿçâàìè ñòîï. Ðàäèîíóêëèäíóþ àíãèîãðàôèþ è ñöèí-òèãðàôèþ íèæíèõ êîíå÷íîñòåé âûïîëíÿëè ïîñëå âíóòðèâåííî-ãî ââåäåíèÿ 99mÒñ-ïåðòåõíåòàòà íà ñöèíòèëëÿöèîííîé ãàììà-êàìåðå ÌÂ 9200 ñ ñèñòåìîé àâòîìàòè÷åñêîé îáðàáîòêè Ìicro-segams.Ðåçóëüòàòû: Ðàçðàáîòàí ðàäèîíóêëèäíûé ìåòîä èññëåäî-âàíèÿ ãåìîäèíàìèêè è ñòðóêòóðû íèæíèõ êîíå÷íîñòåé, êîòî-ðûé âêëþ÷àåò ðàäèîíóêëèäíóþ àíãèîãðàôèþ è ñöèíòèãðàôèþ.Ó áîëüíûõ ÑÄ ñ ìèêðî-, ìàêðîàíãèîïàòèÿìè íèæíèõ êîíå÷íî-ñòåé ²² ñò. âûÿâëåíî ñíèæåíèå ñêîðîñòè êðîâîòîêà â àðòåðèîëàõè êàïèëëÿðàõ ñòîï. Çàìåäëåíèå ñêîðîñòè êðîâîòîêà â ìàãèñò-ðàëüíûõ ñîñóäàõ, àðòåðèîëàõ è êàïèëëÿðàõ íàáëþäàëîñü ïðèÑÄ ñ íåéðîïàòè÷åñêèìè ÿçâàìè. Íàèáîëåå âûðàæåííûå íàðó-øåíèÿ ãåìîäèíàìèêè íèæíèõ êîíå÷íîñòåé óñòàíîâëåíû óáîëüíûõ ñàõàðíûì äèàáåòîì ñ íåéðîèøåìè÷åñêèìè ÿçâàìè.Âûâîäû: Ïîëó÷åííûå äàííûå óêàçûâàþò íà íåîáõîäèìîñòüïðîâåäåíèÿ êîìïëåêñíîãî ðàäèîíóêëèäíîãî èññëåäîâàíèÿ óïàöèåíòîâ ñ ÑÄ äëÿ óñòàíîâëåíèÿ âåäóùåãî ôàêòîðà ïîðàæåíèÿñîñóäîâ è ïðîâåäåíèÿ àäåêâàòíîãî ëå÷åíèÿ.Êëþ÷åâûå ñëîâà: ðàäèîíóêëèäíàÿ àíãèîãðàôèÿ, ñöèíòè-ãðàôèÿ, ñàõàðíûé äèàáåò, ìèêðî-, ìàêðîàíãèîïàòèè íèæíèõêîíå÷íîñòåé, íåéðîïàòè÷åñêèå è íåéðîèøåìè÷åñêèå ÿçâû ñòîï.
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Êîìïëåêñíà ðàä³îíóêë³äíàä³àãíîñòèêà óðàæåíü íèæí³õê³íö³âîê ó õâîðèõ íà öóêðîâèéä³àáåòComplex radionuclide diagnosis of lesions of lowerextremities in patients with diabetes mellitus
Objective: Development of complex radionuclide methods forinvestigation of hemodynamics and structure of the lower extre-mities as well as investigation of their functional structural statein patients with diabetes mellitus.Material and Methods: Fifty-four patients with diabetesmellitus (DM) and micro-macroangiopathy of the lower extre-mities, stage II neuropathic ulcers of the feet were studied usingthe  developed technique. Radionuclide angiography and scin-tigraphy of the lower extremities were done after intravenousadministration of Tc 99m pertechnetate using gamma-camera MB9200 with the system of automatic processing Microsegams.Results: The authors worked out radionuclide technique forinvestigation of hemodynamics and the structure of lower extre-mities which included radionuclide angiography and scintigraphy.In patients with DM with stage II micro-macroangiopathy of thelower extremities, reduction of the blood velocity in the arteriolesand capillaries of the feet was revealed. Slowing down the velocityof the blood flow in the large vessels, arterioles and capillaries wasobserved in DM with neuropathic ulcers. The most prominentdisturbances of hemodynamics of the lower extremities wereobserved in DM with neuroischemic ulcers.Conclusion: The obtained data indicate the necessity of complexradionuclide study in patients with DM to determine the leadingcausative agent in vascular lesions and to administer the adequatet r e a t m e n t .Key words: radionuclide angiography, scintigraphy, diabetesmellitus, micro-macroangiopathy of the lower extremities, neuro-pathic and neuroischemic ulcers of feet.
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Ìåòîäèêà äîñë³äæåííÿ
Îáñòåæåíî 54 õâîðèõ íà ÖÄ 1-ãî ³ 2-ãî òèïó â âàæê³éôîðì³ â³êîì 28�77 ðîê³â òà 6 ïðàêòè÷íî çäîðîâèõ îñ³áòàêîãî æ â³êó. Ç íèõ 20 � ç ì³êðî-, ìàêðîàíã³îïàò³ÿìèíèæí³õ ê³íö³âîê ²² ñòàä³¿, 14 � ç íåéðîïàòè÷íèìè ³20 � ç íåéðî³øåì³÷íèìè âèðàçêàìè ñòóïí³. Âñ³ ïàö³ºí-òè ïðîéøëè äåòàëüíå êë³í³êî-ëàáîðàòîðíå òà ðàä³îíóê-ë³äíå îáñòåæåííÿ.Ðàä³îíóêë³äíó àíã³îãðàô³þ òà ñöèíòèãðàô³þ íèæí³õê³íö³âîê âèêîíóâàëè íà ñöèíòèëÿö³éí³é ãàììà-êàìåð³ÌÂ 9200 ç ñèñòåìîþ àâòîìàòè÷íî¿ îáðîáêè Microsegams(Óãîðùèíà) ç âèêîðèñòàííÿì ïàðàëåëüíîãî äèíàì³÷íî-ãî êîë³ìàòîðà äëÿ íèçüêèõ åíåðã³é. Îáñòåæåííÿ ïðîâî-äèëè â ïîëîæåíí³ õâîðîãî ëåæà÷è íà ñïèí³; äåòåêòîðãàììà-êàìåðè öåíòðóâàëè òàê, ùîá ó ïîëå çîðó ïîòðàï-ëÿëè ñòóïíÿ ³ ÷àñòèíà ãîì³ëêè îáîõ ê³íö³âîê. Ó ë³êòüî-âó âåíó ïðè íàêëàäåí³é íà ïåðåäïë³÷÷ÿ ìàíæåòö³ñô³ãìîìàíîìåòðà, òèñê ó ÿêîìó áóâ äîâåäåíèé äî 200 ììðò. ñò., ââîäèëè 99mTc-ïåðòåõíåòàò ç àêòèâí³ñòþ 400�500 ÌÁê â îá�ºì³ 0,8�1 ìë.Åêâ³âàëåíòí³ äîçè ó êðèòè÷íèõ îðãàíàõ ï³ñëÿ ââåäåí-íÿ 99mÒñ-ïåðòåõíåòàòó ñòàíîâèëè: äëÿ ùèòîïîä³áíî¿çàëîçè � 0,092 ìÇâ/ÌÁê, ñò³íêè øëóíêà òà íèæíüîãîâ³ää³ëó òîâñòîãî êèøå÷íèêó � 0,067 ìÇâ/ÌÁê, ñ³ì�ÿ-íèê³â ³ ÿº÷íèê³â � 0,0032 òà 0,0046 ìÇâ/ÌÁê â³äïîâ³ä-íî, ùî çíà÷íî ìåíøå ãðàíè÷íî äîïóñòèìèõ äîç îïðîì³-íåííÿ. Ïåðåä ïðîâåäåííÿì ðàä³îíóêë³äíîãî äîñë³äæåí-íÿ çà 60 õâ äî ³í�ºêö³¿ ïðåïàðàòó êîæíèé õâîðèé îäåð-æóâàâ 500 ìã êàë³þ ïåðõëîðàòó äëÿ áëîêóâàííÿ ùèòî-ïîä³áíî¿ çàëîçè.Ìåòîä ðàä³îíóêë³äíî¿ àíã³îãðàô³¿ íèæí³õ ê³íö³âîêîñíîâàíèé íà ðåºñòðàö³¿ ó äèíàì³ö³ çì³í ð³âí³â àêòèâ-íîñò³ â ñóäèíàõ ë³âî¿ òà ïðàâî¿ ñòóïí³ òà ãîì³ëêè. Ïðî-ãðàìà ïåðåäáà÷àº áåçïåðåðâíó ðåºñòðàö³þ 60 êàäð³âïðîòÿãîì 2 õâ ç ïîäàëüøîþ êîìï�þòåðíîþ îáðîáêîþ çàñòàíäàðòíèìè ïðîãðàìàìè òà âèä³ëåííÿì çîí ³íòåðåñó(ë³âà é ïðàâà ñòóïíÿ òà ãîì³ëêà) ³ îäåðæàííÿì ³ç íèõêðèâèõ «àêòèâí³ñòü�÷àñ» ó âèãëÿä³ ãðàô³ê³â.Ðàä³îíóêë³äíó ñöèíòèãðàô³þ âèêîíóâàëè â ñòàòè÷íî-ìó ðåæèì³ íà 10-é õâèëèí³ ï³ñëÿ ââåäåííÿ ïðåïàðàòó.Çàïèñ ñöèíòèãðàì çàâåðøóâàâñÿ àâòîìàòè÷íî ïî äîñÿã-íåíí³ 200000 ³ìïóëüñ³â. ßê³ñíèìè êðèòåð³ÿìè îö³íêèãåìîäèíàì³êè íèæí³õ ê³íö³âîê áóëè:÷àñ êðîâîòîêó ïîçà íèæí³ìè ê³íö³âêàìè (×ÂÊ ), ñ;

÷àñ ïîâíîãî êðîâîòîêó â íèæí³õ ê³íö³âêàõ (×ÏÊ), ñ;÷àñ øâèäêîãî êðîâîòîêó (×ØÊ), ÿêèé õàðàêòåðèçóºêðîâîò³ê ó ìàã³ñòðàëüíèõ ñóäèíàõ, ñ;÷àñ óïîâ³ëüíåíîãî êðîâîòîêó (×ÓÊ), ÿêèé õàðàêòåðè-çóº êðîâîò³ê â àðòåð³îëàõ òà êàï³ëÿðàõ, ñ;âåíîçíèé â³äò³ê (ÂÂ) � â³äíîøåííÿ ìàêñèìàëüíî¿øâèäêîñò³ ë³÷áè àíã³îãðàìè äî àêòèâíîñò³ íà 120 ñ;ñï³ââ³äíîøåííÿ ³íäåêñó ïåðôóç³¿ ë³âî¿ ñòóïí³ äî ïðà-âî¿ (²ÀÏ).Êðèòåð³ÿìè îö³íêè óðàæåííÿ íèæí³õ ê³íö³âîê áóëè:ïëîùà ñöèíòèãðàìè, ñóìàðíà, ñåðåäíÿ ³ ìàêñèìàëüíàøâèäê³ñòü ë³÷áè îñåðåäêó óðàæåííÿ, à òàêîæ êîåô³-ö³ºíò àñèìåòð³¿ àêòèâíîñò³ (ÊÀÀ).Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿÄî íàéá³ëüø ðàíí³õ òà ïîøèðåíèõ óñ-êëàäíåíü ÖÄ íàëåæàòü ä³àáåòè÷í³ àíã³î-ïàò³¿ (ÄÀ) íèæí³õ ê³íö³âîê, ÷àñòîòà ÿêèõêîëèâàºòüñÿ â³ä 30 äî 90% . Âîíè çóìîâ-ëåí³ ïîºäíàííÿì àòåðîñêëåðîçó ñóäèí ñå-ðåäíüîãî òà âåëèêîãî êàë³áðó (ìàêðîàí-ã³îïàò³¿) ç óðàæåííÿì àðòåð³îë òà êàï³-ëÿð³â (ì³êðîàíã³îïàò³¿), ùî º ñïðèÿòëèâèìôàêòîðîì ðîçâèòêó òðîô³÷íèõ óðàæåíüíèæí³õ ê³íö³âîê (âèðàçêà, ãàíãðåíà) [9].Ïðîâåäåí³ äîñë³äæåííÿ ñâ³ä÷àòü, ùî óõâîðèõ íà ÖÄ ³ç ì³êðî-, ìàêðîàíã³îïàò³ÿ-ìè íèæí³õ ê³íö³âîê ²² ñò. âèÿâëåíî óïî-â³ëüíåííÿ ïîâíîãî êðîâîòîêó â ñòóïíÿõ çàðàõóíîê êðîâîòîêó â àðòåð³îëàõ òà êàï³ëÿ-ðàõ áåç ³ñòîòíèõ çì³í ³íøèõ ïîêàçíèê³âðàä³îíóêë³äíî¿ àíã³îãðàìè òà ñöèíòèãðà-ìè (òàáë. 1 ³ 2). Â³äñóòí³ñòü ïîðóøåíü ×ÂÊ³ ×ØÊ âêàçóº íà çàäîâ³ëüíó ïðîõ³äí³ñòüìàã³ñòðàëüíèõ ñóäèí. Öå ï³äòâåðäæóºòü-ñÿ äàíèìè ë³òåðàòóðè ïðî òå, ùî ì³êðîàí-ã³îïàò³ÿ ïåðåäóº ðîçâèòêó ìàêðîàíã³î-

Ïðèìiòêà. ÏÊ � ïðàâà ê³íö³âêà; ËÊ � ë³âà ê³íö³âêà; ð � ïîðiâíÿííÿ ç êîíòðîëüíîþ ãðóïîþ; ð1 � ïîðiâíÿííÿ ç ãðóïîþ õâîðèõ íà ÖÄ³ç àíãiîïàòiÿìè íèæíiõ êiíöiâîê II ñò.

Òàáëèöÿ 1 �  Ðàäiîíóêëiäíi ïîêàçíèêè ãåìîäèíàìiêè íèæíiõ êiíöiâîê ó õâîðèõ íà ÖÄRadionuclide indices of hemodynamics in the lower extremities in patients with DM
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ïàò³¿, íåéðîïàò³¿ òà îñòåîàðòðîïàò³¿. Âîíàñïîñòåð³ãàºòüñÿ âæå íà ðàíí³õ ñòàä³ÿõ ÖÄ³ ïîãëèáëþºòüñÿ ïðè ïåðåõîä³ â íàñòóïí³ñòàä³¿ çàõâîðþâàííÿ [7, 10].Ó õâîðèõ íà ÖÄ ³ç íåéðîïàòè÷íèìè âè-ðàçêàìè ñòóïí³ âñòàíîâëåíî â³ðîã³äíåçá³ëüøåííÿ ×ÏÊ, ×ØÊ òà ×ÓÊ â ñóäèíàõîáîõ ñòóïåíü òà çìåíøåííÿ ñï³ââ³äíîøåí-íÿ ³íäåêñó ïåðôóç³¿ ë³âî¿ ñòóïí³ äî ïðàâî¿.Öå ñâ³ä÷èòü ïðî çíà÷íå ïîðóøåííÿ ãåìî-äèíàì³êè íèæí³õ ê³íö³âîê ó òàêèõ õâî-ðèõ. Ïðè ñöèíòèãðàô³÷íîìó äîñë³äæåíí³âèÿâëåíî â³ðîã³äíå çá³ëüøåííÿ ïëîù³ îñå-ðåäêó óðàæåííÿ ëèøå ïðàâî¿ ñòóïí³ çàâ³äñóòíîñò³ â³ðîã³äíèõ çì³í ïëîù³ ë³âî¿ñòóïí³, ñåðåäíüî¿ àêòèâíîñò³ òà ÊÀÀ. Íåâñòàíîâëåíî â³ðîã³äíî¿ ð³çíèö³ â ïîêàçíè-êàõ ãåìîäèíàì³êè ó õâîðèõ ³ç íåéðîïàòè÷-íèìè âèðàçêàìè ïîð³âíÿíî ç ãðóïîþ ïàö³-ºíò³â ³ç ì³êðî-, ìàêðîàíã³îïàò³ÿìè ²² ñò.Ó õâîðèõ íà ÖÄ ³ç íåéðî³øåì³÷íèìèâèðàçêàìè ñòóïí³ âèÿâëåíî çíà÷íå óïî-â³ëüíåííÿ øâèäêîñò³ êðîâîòîêó â ñóäèíàõâåëèêîãî ³ ñåðåäíüîãî êàë³áðó, à òàêîæ âàðòåð³îëàõ òà êàï³ëÿðàõ, ïðî ùî ñâ³ä÷èòüâ³ðîã³äíå çá³ëüøåííÿ ×ÂÊ, ×ÏÊ, ×ØÊ òà×ÓÊ ó ñóäèíàõ ñòîï, çìåíøåííÿ ñï³ââ³ä-íîøåííÿ ³íäåêñó ïåðôóç³¿ ë³âî¿ ñòóïí³ äîïðàâî¿. Âñòàíîâëåíî òàêîæ çá³ëüøåííÿïëîù³ îñåðåäêó óðàæåííÿ îáîõ ñòóïåíü ³â³ðîã³äíå çìåíøåííÿ êîåô³ö³ºíòà àñèìåò-ð³¿ íàêîïè÷åííÿ ÐÔÏ ïîð³âíÿíî ç êîíò-ðîëüíîþ ãðóïîþ òà õâîðèìè íà ÖÄ ç ì³ê-

Òàáëèöÿ 2 � Ðàä³îíóêë³äí³ ïîêàçíèêè ñöèíòèãðàô³¿íèæí³õ ê³íö³âîê ó õâîðèõ íà ÖÄRadionuclide indices of scintigraphyof the lower extremities in patients with DM
ðî-, ìàêðîàíã³îïàò³ÿìè íèæí³õ ê³íö³âîê²² ñò. Âèñíîâêè1. Ðîçðîáëåíî êîìïëåêñíèé ðàä³îíóê-ë³äíèé ìåòîä âèçíà÷åííÿ ôóíêö³îíàëüíî-ñòðóêòóðíîãî ñòàíó íèæí³õ ê³íö³âîê,ÿêèé âêëþ÷àº ðàä³îíóêë³äíó àíã³îãðàô³þòà ñöèíòèãðàô³þ. Â³í äîçâîëÿº âèÿâèòèïðîâ³äíèé ÷èííèê óðàæåííÿ ñóäèí ó êîí-êðåòíîãî ïàö³ºíòà é çàñòîñóâàòè àäåêâàò-íå ë³êóâàííÿ.2. Ó õâîðèõ íà ÖÄ ³ç ì³êðî-, ìàêðîàíã³î-ïàò³ÿìè íèæí³õ ê³íö³âîê ²² ñò. âèÿâëåíîçìåíøåííÿ øâèäêîñò³ êðîâîòîêó â àðòå-ð³îëàõ òà êàï³ëÿðàõ ñòóïåíü.3. Óïîâ³ëüíåííÿ øâèäêîñò³ êðîâîòîêó âìàã³ñòðàëüíèõ ñóäèíàõ, àðòåð³îëàõ òà êà-ï³ëÿðàõ ñïîñòåð³ãàëè ïðè ÖÄ ³ç íåéðîïà-òè÷íèìè âèðàçêàìè ñòóïí³.4. Íàéá³ëüø âèðàæåí³ ïîðóøåííÿ ãåìî-äèíàì³êè â íèæí³õ ê³íö³âêàõ âñòàíîâëåí³ó õâîðèõ íà ÖÄ ³ç íåéðî³øåì³÷íèìè âè-ðàçêàìè ñòóïí³.
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