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Îñîáëèâîñò³ ðåãåíåðàö³¿ ñ³äíè÷íîãî íåðâà
ïðè ïîðóøåíí³ êðîâîçàáåçïå÷åííÿ ê³íö³âêè

Èçó÷àëè âëèÿíèå ðåãèîíàðíûõ ãåìîäèíàìè÷åñêèõ íàðóøåíèé íà ðåãåíåðàöèþ íåðâà ïîñëå åãî
ïîëíîãî àíàòîìè÷åñêîãî ïåðåðûâà è íåéðîðàôèè. Â õðîíè÷åñêîì ýêñïåðèìåíòå íà 30 áåëûõ
êðûñàõ àðòåðèàëüíóþ èøåìèþ âûçûâàëè ïóòåì ïåðåâÿçêè ìàãèñòðàëüíûõ àðòåðèé: îáùåé è
ãëóáîêîé áåäðåííûõ, âåíîçíóþ ãèïåðòåíçèþ � ïóòåì ïåðåâÿçêè ìàãèñòðàëüíûõ âåí: îáùåé è
ãëóáîêîé áåäðåííûõ, áîëüøîé ïîäêîæíîé. Íà âòîðîì ýòàïå îïåðàöèè íà òîé æå êîíå÷íîñòè
ïåðåñåêàëè ñåäàëèùíûé íåðâ è åãî îòðåçêè ñîåäèíÿëè ïåðèíåâðàëüíûì øâîì. Â êîíòðîëüíîé
ãðóïïå æèâîòíûì âûïîëíÿëè îïåðàöèþ ïåðåðåçêè ñ ïîñëåäóþùèì íàëîæåíèåì ïåðè-
íåâðàëüíîãî øâà ñåäàëèùíîãî íåðâà. ×åðåç 7, 14, 30, 60, 90 ñóò ïîñëå îïåðàöèè óäàëÿëè áëîê
òêàíåé èç çîíû íåâðàëüíîãî àíàñòîìîçà, ñ ïîìîùüþ ïåðôóçèîííûõ, ãèñòîëîãè÷åñêèõ è
ýëåêòðîííî-ìèêðîñêîïè÷åñêîãî ìåòîäîâ èññëåäîâàëè ïðåïàðàòû ïðîêñèìàëüíîé è äèñòàëüíîé
êóëüòåé îïåðèðîâàííîãî íåðâà, ðåãåíåðàöèîííîé íåâðîìû, ãåìàòîìèêðîöèðêóëÿòîðíîãî ðóñëà
íåðâà. Óñòàíîâëåíî, ÷òî ðåãèîíàðíàÿ èøåìèÿ âñëåäñòâèå òðàâìû ìàãèñòðàëüíûõ àðòåðèé
êîíå÷íîñòè âûçûâàåò îñòàíîâêó, âïëîòü äî ïðåêðàùåíèÿ ðåãåíåðàòîðíûõ ïðîöåññîâ â
îïåðèðîâàííîì íåðâå, äëÿ ñòèìóëÿöèè êîòîðûõ íåîáõîäèìî âîññòàíîâëåíèå àðòåðèàëüíîãî
êðîâåíàïîëíåíèÿ êîíå÷íîñòè. Ðåãèîíàðíàÿ âåíîçíàÿ ãèïåðòåíçèÿ íå ÿâëÿåòñÿ êðèòè÷åñêèì
ôàêòîðîì äëÿ ðåãåíåðàöèè ïåðèôåðè÷åñêîãî íåðâà ïîñëå åãî àíàòîìè÷åñêîãî ïåðåðûâà è
ìèêðîõèðóðãè÷åñêîé íåéðîðàôèè.

©  Î.Î. Ãîí÷àðóê, Â.². Öèìáàëþê, Ã.Á. Êîñòèíñüêèé

ÂÑÒÓÏ

Òðàâìóâàííÿ ê³íö³âîê äîñèòü ÷àñòî ñïðè-
÷èíþº ðåã³îíàðíó ³øåì³çàö³þ òêàíèí, ùî, ÿê
ââàæàþòü äîñë³äíèêè [2, 4, 6], ³ñòîòíî çà-
âàæàº ïîâíîö³ííîìó â³äíîâëåííþ ôóíêö³¿
òðàâìîâàíîãî íåðâà. Çàïðîïîíîâàíî áàãàòî
ð³çíèõ ìîäåëåé äëÿ âèâ÷åííÿ âïëèâó íåçà-
äîâ³ëüíèõ ãåìîäèíàì³÷íèõ óìîâ íà ðåãåíå-
ðàö³þ íåðâà ï³ñëÿ õ³ðóðã³÷íîãî ë³êóâàííÿ çà
ìåòîäîì íåéðîðàô³¿. Îäí³ºþ ç íàéá³ëüø
âäàëèõ êë³í³÷íèõ ìîäåëåé ìîæíà ââàæàòè
çàïðîïîíîâàíó ìåòîäèêó [8] äîñë³äæåííÿ
âïëèâó íà ñòàí ôóíêö³îíóâàííÿ òà ðåãåíå-
ðàö³þ ïåðèôåðè÷íèõ íåðâ³â ïîðóøåííÿ àðòå-
ð³àëüíî¿ òà âåííî¿ ãåìîäèíàì³êè, îñîáëèâî
â ñòàä³¿ äåêîìïåíñàö³¿, íà ïðèêëàä³ ãåìîäè-
íàì³êè â êàðïàëüíîìó êàíàë³. Ô³ç³îëîã³÷í³
îçíàêè öüîãî ïðîöåñó àâòîð ïîçíà÷èâ ôîð-
ìóëîþ: Ðà>Ðñ>Ðô>Ðâ>Ðê, äå Ðà � òèñê ó

æèâëÿ÷³é àðòåð³¿ åï³íåâð³ÿ; Ðñ � òèñê ó êà-
ï³ëÿðàõ ôàñöèêóëà; Ðô � ì³æôàñöèêóëÿðíèé
òèñê; Ðâ � âåííèé äðåíàæíèé òèñê ó ôàñöè-
êóë³; Ðê � òèñê ó êàðïàëüíîìó êàíàë³. Çáå-
ðåæåííÿ òàêîãî ñï³ââ³äíîøåííÿ, íà äóìêó
àâòîðà, çàáåçïå÷óº íîðìàëüí³ óìîâè ãåìî-
äèíàì³êè òà ôóíêö³îíóâàííÿ ïåðèôåðè÷íîãî
íåðâà. Ïðîòå öÿ ìîäåëü âèÿâèëàñü àäåê-
âàòíîþ ëèøå äëÿ îáìåæåíîãî êîëà ïðîöå-
ñ³â, ñóòòºâèé íåäîë³ê ¿¿ ïîëÿãàº â òîìó, ùî
íå âðàõîâóºòüñÿ òèñê ó òêàíèíàõ, ÿê³ îòî-
÷óþòü íåðâ. Íàïðèêëàä, äëÿ íèæí³õ ê³íö³âîê
âàæëèâèì º òèñê ó ôàñö³àëüíèõ ôóòëÿðàõ
ñòåãíà, ãîì³ëêè, ñòîïè. Íà îñíîâ³ äîñâ³äó
õ³ðóðã³÷íîãî ë³êóâàííÿ òðàâìàòè÷íèõ óðà-
æåíü ïåðèôåðè÷íèõ íåðâ³â ìîæëèâî ïðè-
ïóñòèòè, ùî ñàìå ö³ ÷èííèêè â³ä³ãðàþòü
âàæëèâó ðîëü ó ïðîöåñàõ â³äíîâëåííÿ.

Ìåòà íàøîãî äîñë³äæåííÿ � ç�ÿñóâàòè
îñîáëèâîñò³ ïåðåá³ãó ðåãåíåðàòîðîíèõ
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ïðîöåñ³â â óìîâàõ ðåã³îíàðíèõ ãåìîäèíà-
ì³÷íèõ ïîðóøåíü.

ÌÅÒÎÄÈÊÀ

Åêñïåðèìåíò ïðîâåäåíî ç âèêîðèñòàííÿì 30
á³ëèõ ùóð³â ìàñîþ 250�300 ã, ÿêèõ ðîçïî-
ä³ëèëè íà òðè ãðóïè: äâ³ äîñë³äí³ (ïî 12
ùóð³â ó êîæí³é) ³ êîíòðîëüíó (6 ùóð³â). Áóëî
ðîçðîáëåíî äâ³ ìîäåë³ äëÿ âèâ÷åííÿ ðåãåíå-
ðàö³¿ ñ³äíè÷íîãî íåðâà ï³ñëÿ éîãî ïîâíîãî
àíàòîì³÷íîãî ðîçðèâó ³ ïîäàëüøî¿ íåéðî-
ðàô³¿ íà ôîí³ ³øåì³¿ ê³íö³âêè âíàñë³äîê
ïåðåâ�ÿçóâàííÿ ìàã³ñòðàëüíèõ àðòåð³é:
çàãàëüíî¿ òà ãëèáîêèõ ñòåãíîâèõ (² äîñë³äíà
ãðóïà); íà ôîí³ ðåã³îíàðíî¿ âåíîçíî¿ ã³ïåð-
òåíç³¿ âíàñë³äîê ïåðåâ�ÿçêè ìàã³ñòðàëüíèõ
âåí: çàãàëüíî¿ ³ ãëèáîêî¿ ñòåãíîâèõ, âåëèêî¿
ï³äøê³ðíî¿ (²² äîñë³äíà ãðóïà).

Äîñë³äè ïðîâîäèëè ï³ä çàãàëüíèì çíå-
áîëåííÿì íà çàäí³é ëàï³ òâàðèí.

Ïåðåâ�ÿçóâàííÿ ìàã³ñòðàëüíèõ àðòåð³é
äîçâîëÿëè ñòâîðèòè íåîáõ³äíèé ð³âåíü
ñóäèííèõ ïîðóøåíü ó òêàíèíàõ ê³íö³âêè ³
âèêëþ÷àëè øëÿõè ¿õ êîìïåíñàö³¿. Ï³ñëÿ
öüîãî â îáîõ ãðóïàõ çà äîïîìîãîþ îïåðà-
ö³éíîãî ì³êðîñêîïà ïðè 32-êðàòíîìó çá³ëü-
øåíí³ âèä³ëÿëè ñ³äíè÷íèé íåðâ, ìîá³ë³çóâàëè
éîãî íà ïðîòÿç³ 10�15 ìì, ãîñòðî ïåðåð³çàëè
³ çøèâàëè ïåðèíåâðàëüíèì øâîì. Ùóðàì
êîíòðîëüíî¿ ãðóïè âèêîíóâàëè îïåðàö³þ
ïåðåð³çó òà çøèâàííÿ ñ³äíè÷íîãî íåðâà.

Íàäàë³ óñ³õ òâàðèí óòðèìóâàëè â îäíà-
êîâèõ óìîâàõ â³âàð³ÿ. ×åðåç 7, 14, 30, 60 ³
90 ä³á ï³ñëÿ îïåðàö³¿ ¿õ âèâîäèëè ç åêñïåðè-
ìåíòó çà äîïîìîãîþ ëåòàëüíî¿ äîçè ò³îïåí-
òàëó íàòð³þ. Îá�ºêòàìè äîñë³äæåííÿ áóëè:
ïðîêñèìàëüíà òà äèñòàëüíà êóêñè îïåðîâà-
íîãî íåðâà, ðåãåíåðàö³éíà íåâðîìà, ãåìàòî-
ì³êðîöèðêóëÿòîðíå ðóñëî íåðâà, ñïîëó÷íà
òêàíèíà íåâðàëüíîãî àíàñòîìîçó òà ñòîâ-
áóðà íåðâà, à òàêîæ âèâ÷àëè ð³âåíü ñèíàïñî-
ãåíåçó, ñòàí îêðåìèõ ì�ÿç³â, ùî ³ííåð-
âóþòüñÿ îïåðîâàíèì íåðâîì.

Çàñòîñîâóâàëè ïåðôóç³éíèé, ³ìïðåãíà-
ö³éí³ òà ã³ñòîëîã³÷í³ ìåòîäè. Äëÿ âèâ÷åííÿ

ãåìàòîì³êðîöèðêóëÿòîðíîãî ðóñëà äîñë³ä-
æóâàíî¿ ä³ëÿíêè íåðâà àðòåð³àëüíå ðóñëî
â³äïîâ³äíî¿ çàäíüî¿ ëàïè òâàðèíè ïåðôó-
çóâàëè ÷åðåç ÷åðåâíó àîðòó òà êëóáîâó
àðòåð³þ 30%-þ ñóñïåíç³ºþ òóø³ ó 5%-ìó
ðîç÷èí³ æåëàòèíó, àðòåð³¿ îïåðîâàíî¿ ê³í-
ö³âêè ù³ëüíî çàïîâíþâàëè òóø-æåëàòèíîì.
²ç çîíè íåâðàëüíîãî àíàñòîìîçó ñ³äíè÷íîãî
íåðâà âèäàëÿëè áëîê òêàíèí, ô³êñóâàëè éîãî
â ð³äèí³ Ë³ëë³, âèãîòîâëÿëè çàìîðîæåí³ çð³çè,
ÿê³ êð³ì òîãî ³ìïðåãíóâàëè ðîç÷èíîì í³òðàòó
ñð³áëà äëÿ çàáàðâëåííÿ ì³ºë³íîâèõ îáî-
ëîíîê. Ì³ºë³íîâ³ íåðâîâ³ âîëîêíà âèÿâëÿëè
çà ìåòîäîì Øïèëüìåéåðà.

Ï³ñëÿ îïåðàö³¿ ÷åðåç 30 ³ 90 ä³á ç ìåòîþ
ê³ëüê³ñíî¿ îö³íêè ðåãåíåðàòîðíèõ ïðîöåñ³â
ó íåðâ³ âèçíà÷àëè ù³ëüí³ñòü ðîçì³ùåííÿ
îñüîâèõ öèë³íäð³â ó ïåðèôåðè÷íîìó â³äð³ç-
êó [7] ³ ÷åðåç 90 ä³á � ñåðåäí³é êóò â³ä-
õèëåííÿ àêñîí³â ðåãåíåðàö³éíî¿ íåâðîìè â³ä
ïîâçäîâæíüî¿ îñ³ íåðâà ó çîí³ íåâðàëüíîãî
àíàñòîìîçó.

Ä³ëÿíêè ãîì³ëêîâèõ ì�ÿç³â ô³êñóâàëè ó
10%-ìó íåéòðàëüíîìó ôîðìàë³í³, âèãîòîâ-
ëÿëè çàìîðîæåí³ çð³çè, ÿê³ ³ìïðåãíóâàëè çà
ìåòîäîì Êàìïîñà. Äëÿ âèâ÷åííÿ ñòàíó ñïî-
ëó÷íî¿ òêàíèíè îïåðîâàíîãî íåðâà éîãî ïà-
ðàô³íîâ³ çð³çè çàáàðâëþâàëè ãåìàòîêñèë³í-
åîçèíîì àáî àçóð-11-åîçèíîì, ï³ðîôóêñè-
íîì çà ìåòîäîì âàí Ã³çîíà, ³ìïðåãíóâàëè
òà ñòàâèëè Øèê-ðåàêö³þ.

Äëÿ ïðîâåäåííÿ åëåêòðîííî-ì³êðîñêî-
ï³÷íèõ äîñë³äæåíü ì³êðîîá�ºêòè òêàíèí
ô³êñóâàëè â ãëþòàðàëüäåã³ä³, à äàë³ ó
÷îòèðüîõîêñèä³ îñì³þ. Îòðèìàí³ çðàçêè
çàëèâàëè åïîíîì-812, ð³çàëè íà óëüòðàòîì³
LKM-12 (Øâåö³ÿ) â àêñ³àëüí³é ³ ôðîíòàëü-
íèõ ïðîåêö³ÿõ íåðâà. Êîíòðàñòóâàëè óðàí³ë-
àöåòàòîì òà àçîòíîêèñëèì ñâèíöåì ³ âèâ-
÷àëè ï³ñëÿ ôîòîðåºñòðàö³¿ ï³ä åëåêòðîííèì
ì³êðîñêîïîì JEM-100S (ßïîí³ÿ).

ÐÅÇÓËÜÒÀÒÈ ÒÀ ̄ Õ ÎÁÃÎÂÎÐÅÍÍß

Ïðè ìàêðîñêîï³÷íîìó äîñë³äæåíí³ âèäàëå-
íî¿ ä³ëÿíêè íåðâà â çîí³ øâà ó äîñë³äíèõ
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Îñîáëèâîñò³ ðåãåíåðàö³¿ ñ³äíè÷íîãî íåðâà

òâàðèí ïîð³âíÿíî ç êîíòðîëüíîþ ãðóïîþ
ñë³ä â³äì³òèòè íàñòóïí³ îçíàêè: çíà÷íî
ìåíøà çà ðîçì³ðîì ðåãåíåðàö³éíà íåâðîìà,
íåðâ áë³äèé, çìåíøåíèé ó ä³àìåòð³, ïðèðîä-
íà åëàñòè÷í³ñòü íåðâà ïàëüïàòîðíî âòðà÷å-
íà. Íà ïðîêñèìàëüíîìó ³ äèñòàëüíîìó
çð³çàõ íåðâà çåðíèñò³ñòü ñëàáêî âèðàæåíà,
ñàì³ ôàñöèêóëè òîíê³, àòðîô³÷í³. Íå ñïîñòå-
ð³ãàºòüñÿ çâè÷àéíî¿ ³íòåíñèâíîñò³ óòâîðåííÿ
àêñîíàëüíî¿ ïëþñ-òêàíèíè. Ì�ÿçè ãîì³ëêè
òà ñòîïè ç³ çíà÷íèì âì³ñòîì ñïîëó÷íî¿
òêàíèíè, ìàéæå íå ðåàãóþòü íà ìåõàí³÷í³
ïîäðàçíåííÿ, ïðè ¿õ çð³çàíí³ êðîâîòå÷à íåç-
íà÷íà. Òîáòî º ìàêðîñêîï³÷í³ îçíàêè äåíåð-
âàö³¿ ê³íö³âêè.

Ì³êðîñêîï³÷íà êàðòèíà ä³ëÿíêè øîâíîãî
ç�ºäíàííÿ ê³íö³â ïåðåòíóòîãî íåðâîâîãî
ñòîâáóðà ÷åðåç 7 ä³á ï³ñëÿ îïåðàö³¿ â óìîâàõ
õðîí³÷íî¿ ³øåì³¿ â³äîáðàæàº ³ñòîòíó çàò-
ðèìêó ôîðìóâàííÿ ðåãåíåðàö³éíî¿ íåâðîìè.
Â ñïîëó÷í³é òêàíèí³, ÿêà îòî÷óº çîíó øâà
íåðâà, ñïîñòåð³ãàþòüñÿ ò³ëüêè îêðåì³
ä³ëÿíêè íåóïîðÿäêîâàíîãî ô³áðèíó ç³
âêëþ÷åííÿìè ïîîäèíîêèõ ìàêðîôàã³â ³
íåéòðîô³ë³â. Ìîðôîëîã³÷íî¿ ðåàêö³¿ íà
øîâíèé ìàòåð³àë ïðàêòè÷íî íåìàº, ÿê ³
îçíàê áóäü-ÿêî¿ ôàãîöèòàðíî¿ àêòèâíîñò³.
Ïðî öå ñâ³ä÷àòü â³äñóòí³ñòü â³äïîâ³äíèõ
êë³òèííèõ åëåìåíò³â: ë³çîñîì, öèòîñåãðå-
ñîì, ïóõèðö³â ³ âàêóîëåé. Òîáòî âæå íà ñà-
ìîìó ïî÷àòêó ïåð³îäó â³äíîâëåííÿ ïðè
õðîí³÷í³é ³øåì³¿ ñïîñòåð³ãàþòüñÿ íåãàòèâí³
ìîðôîëîã³÷í³ ïðîÿâè.

Íà 14-òó äîáó ï³ñëÿ çøèâàííÿ íåðâà
ðåºñòðóþòüñÿ îêðåì³ âîëîêíà ó ñòàí³ ðîç-
ïàäó. Ïðàêòè÷íî íå ñïîñòåð³ãàþòüñÿ îâî¿-
äè, íàÿâí³ñòü ÿêèõ ñâ³ä÷èòü ïðî àêòèâí³ñòü
äåãåíåðàö³¿. Ê³ëüê³ñòü ô³áðîáëàñò³â ³ êîëà-
ãåíîâèõ âîëîêîí íàâêîëî íåâðîìè çàëè-
øàºòüñÿ ì³í³ìàëüíîþ. Çâè÷àéí³ äëÿ öüîãî
åòàïó ðåãåíåðàö³¿ åëåìåíòè ãåìîì³êðîöèð-
êóëÿòîðíîãî ðóñëà íå ñïîñòåð³ãàþòüñÿ, º
ëèøå ïîîäèíîê³ òîíê³ çâèâèñò³ êàï³ëÿðè. Â
êîíòðîëüí³é ãðóï³, íàâïàêè, â öåé ïåð³îä
ðåãåíåðàö³¿ êàï³ëÿðè ðåºñòðóþòüñÿ â çíà÷í³é
ê³ëüêîñò³, âîíè ìàþòü â³äíîñíî âåëèêèé

ä³àìåòð. Ê³ëüê³ñòü ðåãåíåðóþ÷èõ âîëîêîí
ó ä³ëÿíö³ íåéðîðàô³¿ çàëèøàºòüñÿ ì³í³ìàëü-
íîþ, à â òèõ, ùî ïðîðîñëè, â³äñóòí³ êîëáè
ðîñòó. Îçíàê ãàëüìóâàííÿ ðåãåíåðàö³¿ ó
âèãëÿä³ �çàòðèìàíèõ êîëá ðîñòó òà ñï³ðàëåé
Ãóäåíäîðôà�Ïåðîí÷èòî� òàêîæ ìàëî, àëå
öå ìè ïîâ�ÿçóºìî ç çàãàëüíîþ çàòðèìêîþ
á³îëîã³÷íèõ ïðîöåñ³â óíàñë³äîê ³øåì³¿. Ïðî
öå ñâ³ä÷èòü òàêîæ â³äñóòí³ñòü óòâîðåííÿ
íåéðîñóäèííèõ êîìïëåêñ³â, ÿê³ º òèïîâîþ
îçíàêîþ íîðìàëüíî¿ ðåãåíåðàö³¿ íåðâà.

Íà 30-òó òà 90-òó äîáó ï³ñëÿ çøèâàííÿ
íåðâà êàðòèíà ðåãåíåðàö³¿ òàêîæ ìîæå áóòè
îö³íåíà ÿê çàâìèðàííÿ � íîâèõ îçíàê àêòè-
â³çàö³¿ â³äíîâíèõ ïðîöåñ³â íå â³äì³÷åíî. Íà
ìàêðîïðåïàðàòàõ ó ö³ ñòðîêè ê³íö³âêà ìàº
âèìóøåíå ïîëîæåííÿ, ì�ÿçè àòðîô³÷í³,
áë³ä³, ñóäèííå ðóñëî ê³íö³âêè ïóñòå, âèÿâ-
ëÿºòüñÿ òðîìáîç ìàã³ñòðàëüíèõ âåí. Óñå öå
ñâ³ä÷èòü ïðî â³äñóòí³ñòü óìîâ äëÿ íîðìàëü-
íî¿ ðåãåíåðàö³¿ íåðâà âíàñë³äîê ³øåì³çàö³¿
òêàíèí ê³íö³âêè. Òîáòî, òåîðåòè÷íî äëÿ ñòè-
ìóëÿö³¿ ðåãåíåðàòîðíèõ ïðîöåñ³â ïîòð³áíå
â³äíîâëåííÿ àðòåð³àëüíîãî êðîâîïîñòà÷àí-
íÿ òêàíèí.

Ó ãðóï³ òâàðèí ç ìîäåëþâàííÿì õðîí³÷-
íî¿ âåíîçíî¿ ã³ïåðòåíç³¿ êàðòèíà ðåãåíåðàö³¿
ïåðèôåðè÷íîãî íåðâà áóëà äåùî êðàùîþ ³
ìàëà á³ëüøå îçíàê, ïîä³áíèõ äî íîðìàëüíî¿
ðåãåíåðàö³¿, ùî, ìîæëèâî, ñâ³ä÷èòü ïðî
ë³ïø³ êîìïåíñàòîðí³ ìîæëèâîñò³ îðãàí³çìó
çà öèõ îáñòàâèí. Íà 7-ìó äîáó ï³ñëÿ îïå-
ðàö³¿ ì³êðîñêîï³÷íå äîñë³äæåííÿ ä³ëÿíêè
øîâíîãî ç�ºäíàííÿ ê³íö³â ïåðåòíóòîãî
íåðâîâîãî ñòîâáóðà äåìîíñòðóº ïî÷àòêîâ³
åòàïè ôîðìóâàííÿ ðåãåíåðàö³éíî¿ íåâðîìè,
ÿê³ áëèçüê³ äî íîðìàëüíèõ. Ïðîòå â ñïîëó÷-
í³é òêàíèí³, ÿêà îòî÷óº çîíó øâà, ñïîñòå-
ð³ãàþòüñÿ ïàòîëîã³÷íî ðîçøèðåí³ êàï³ëÿðè
ç ä³ëÿíêàìè ì³êðîòðîìáîçó, ì³ñöÿìè âèäíî
âèõ³ä îêðåìèõ åðèòðîöèò³â çà ¿õ ìåæ³, àëå
ïðè öüîìó º çîíè íåóïîðÿäêîâàíîãî ô³áðèíó
ç âêëþ÷åííÿìè ìàêðîôàã³â ³ íåéòðîô³ë³â.
Çíà÷íà ê³ëüê³ñòü ë³çîñîì, öèòîñåãðåñîì,
ïóõèðö³â ³ âàêóîëåé ç î÷åâèäíèìè ÿâèùàìè
íàáðÿêó, ùî ñâ³ä÷èòü ïðî ïî÷àòîê ðåãåíå-
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ðàö³¿. Äåÿêà ê³ëüê³ñòü ìîëîäèõ àêñîí³â ìàº
íàïðàâëåíó îð³ºíòàö³þ ³ âîíè âæå äîñÿãëè
ïåðèôåðè÷íîãî â³äð³çêà íåðâà.

Íà âñ³õ åòàïàõ ðåãåíåðàö³¿ ìè ñïîñòå-
ð³ãàëè íàïðàâëåíèé ð³ñò àêñîí³â ó äèñòàëü-
íîìó íàïðÿìêó. Íà 90-òó äîáó ¿õ ê³ëüê³ñòü
â³äíîñíî òàêî¿ ó ïðîêñèìàëüí³é êóêñ³ ñòàíî-
âèëà áëèçüêî 74 %. Ïðè öüîìó ðåãåíåðàö³ÿ
ïðàêòè÷íî íå ñóïðîâîäæóâàëàñÿ âòðàòîþ
íåðâîâèõ âîëîêîí, ÿê³ íå äîñÿãíóâøè äèñ-
òàëüíîãî â³äð³çêà íåðâà, ïðîíèêàëè á çà
ìåæ³ ðåãåíåðàö³éíî¿ íåâðîìè â íàâêîëèøíþ
ñïîëó÷íó òêàíèíó, ùî äîäàòêîâî ñâ³ä÷èòü
ïðî íîðìàëüíó êàðòèíó ðåãåíåðàö³¿. Ó
íîâîóòâîðåí³é ñïîëó÷í³é òêàíèí³ ñïîñòå-
ð³ãàëàñÿ ï³äâèùåíà ê³ëüê³ñòü åëåìåíò³â
ãåìîì³êðîöèðêóëÿòîðíîãî ðóñëà ç ïðîÿâàìè
âàðèêîçíîãî ðîçøèðåííÿ, àëå áåç ¿õ äèôå-
ðåíö³àö³¿. Ö³ âàðèêîçíî ðîçøèðåí³ êàï³ëÿðè
ç øèðîêèì ä³àìåòðîì, íà íàø ïîãëÿä, ìîæ-
íà ââàæàòè êîìïåíñàòîðíî ðîçøèðåíèìè.
Á³ëüø³ñòü íåðâîâèõ âîëîêîí ñóïðîâîäæó-
âàëèñÿ êðîâîíîñíèìè ñóäèíàìè ç óòâîðåí-
íÿì íåéðîñóäèííèõ êîìïëåêñ³â. Ïðî äîñòàò-
í³é ð³âåíü ðå³ííåðâàö³¿ ì�ÿç³â ñâ³ä÷èëè
çíà÷íèé ðîçì³ð ÷àñòèíè òåðì³íàëåé íåðâî-
âèõ âîëîêîí, çá³ëüøåííÿ ïëîù³ ðóõîâèõ
áëÿøîê òà îêðåì³ ïðîÿâè òåðì³íàëüíîãî

ñïðàóòèíãó ç âèíèêíåííÿì äîäàòêîâèõ
óëüòðàòåðì³íàëüíèõ ã³ëî÷îê. Öå â³äïîâ³äàëî
ïðîÿâàì íîðìàëüíî¿ ðåãåíåðàö³¿. Òàêèì
÷èíîì, ìîæíà çðîáèòè âèñíîâîê, ùî â
óìîâàõ âåíîçíî¿ ã³ïåðòåíç³¿  ìîæëèâà
ðåãåíåðàö³ÿ, àëå âîíà ìåíøà çà òó, ÿêà
ïðîÿâëÿºòüñÿ çà íîðìàëüíèõ óìîâ .

Íà ðèñóíêó çâåäåíî ðåçóëüòàòè ï³äðà-
õóíêó ê³ëüêîñò³ àêñîí³â ó ïðîêñèìàëüí³é ³
äèñòàëüí³é êóêñàõ (ïðèéíÿò³ çà 100 %)
îïåðîâàíîãî íåðâà â ð³çíèõ ãðóïàõ òâàðèí
÷åðåç 12 òèæ ï³ñëÿ ì³êðîõ³ðóðã³÷íî¿ íåéðî-
ðàô³¿ ñ³äíè÷íîãî íåðâà. Ó êîíòðîëüí³é ãðóï³
ðåãåíåðàö³ÿ â³äáóâàëàñÿ â çâè÷àéíèõ
(íåóñêëàäíåíèõ) óìîâàõ, ç ïðîêñèìàëüíî¿ êóê-
ñè ó äèñòàëüíó ïðîðîñëî á³ëüøå í³æ 90 %
àêñîí³â. Öå ñâ³ä÷èòü íå ò³ëüêè ïðî âèñîê³
ðåãåíåðàòîðí³ ìîæëèâîñò³ íåðâà ó âèêîðèñ-
òàí³é åêñïåðèìåíòàëüí³é ìîäåë³, à é ïðî
íàä³éí³ñòü ìåòîäèêè ïåðèíåâðàëüíîãî øâà.
Ó äîñë³äí³é ãðóï³, äå áóëè â³äòâîðåí³ óìîâè
õðîí³÷íî¿ âåíîçíî¿ ã³ïåðòåíç³¿, ê³ëüê³ñòü
ðåãåíåðîâàíèõ àêñîí³â ÷åðåç çîíó øâà
ñòàíîâèëà ïîíàä 70 %. Ì³í³ìàëüíèé ð³âåíü
ðåãåíåðàö³¿ îïåðîâàíîãî íåðâà ñïîñòåð³ãàâ-
ñÿ íà ôîí³ õðîí³÷íî¿ ³øåì³¿, öóêðîâîãî ä³à-
áåòó, ãí³éíî¿ ðàíè. Çà ðåçóëüòàòàìè íàøèõ
åêñïåðèìåíòàëüíèõ äîñë³äæåíü, õðîí³÷íà

Çì³íà ê³ëüêîñò³ àêñîí³â ó ïðîêñèìàëüí³é ³ äèñòàëüí³é êóêñàõ îïåðîâàíîãî ñ³äíè÷íîãî íåðâà çà ð³çíèõ óìîâ
ðåãåíåðàö³¿: 1� íîðìà, 2 � âåíîçíà ã³ïåðòåíç³ÿ, 3 � ãí³éíà ðàíà, 4 � íàñë³äêè öóêðîâîãî ä³àáåòó, 5 � õðîí³÷íà ³øåì³ÿ

Î.Î. Ãîí÷àðóê, Â.². Öèìáàëþê, Ã.Á. Êîñòèíñüêèé
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³øåì³ÿ çàâàæàëà ïðîöåñàì ðåãåíåðàö³¿ íàñ-
ò³ëüêè ñóòòºâî, ùî ïðàêòè÷íî íå â³äáóëîñÿ
ðå³ííåðâàö³¿ ì�ÿç³â ê³íö³âêè.
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THE PECULIARITIES OF OPERATED NERVE
REGENERATION UNDER SUBCOMPENSATED
ARTERIAL ISHEMIA AND VENOUS
HYPERTENSION IN EXPERIMENT

The submitted work is devoted to a problem of influence of
the regional hemodynamic disturbances on nerve regeneration
following its full anatomic breakdown and neuroraphy. In a
chronic experiment on 30 white rats, an arterial ischemia was
reproduced by ligation of the main femoral arteries: common

and deep femoral (12 animals), while venous hypertension
was reproduced by ligation of the main veins: common, deep
femoral and big hypodermic veins (12 animals). In the second
stage of the operation a sciatic nerve of the same limb was
dissected and its pieces were connected by perineural seam. In
the control group 6 animals were subjected to the operation
with the subsequent imposition of the perineural seam on the
sciatic nerve. In 7, 14, 30, 60, 90 days after operation the
tissue block from a zone of neural anastomosis was deleted.
Proximal and distal stumps of the operated nerve, reclaiming
neuroma and hematomicrocirculating channels of the nerve
were investigated by perfusion, histologic and electron-
microscopic methods. It is established that the regional is-
chemia caused by trauma of the main arteries of the limb re-
sulted in inhibition of regenerative processes in the operated
nerve, and restoration of arterial blood circulation is essential for
stimulation of these processes. Regional venous hypertension
is not the critical factor for regeneration of a peripheral nerve
after its anatomic breakdown and microsurgical neuroraphy.

A. Romodanov Institute of Neurosurgery,  Academy of
Medical Sciences of Ukraine, Kyiv
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