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Â ñòàòüå ïðèâåäåí îáçîð îòå÷åñòâåííîé è çàðóáåæíîé ëèòåðàòóðû, ïîñâÿùåííîé àê-

òóàëüíûì àñïåêòàì ïðèìåíåíèÿ áîãàòîé òðîìáîöèòàìè ïëàçìû êðîâè â õèðóðãè÷åñêîì 
ëå÷åíèè ìàêóëÿðíûõ ðàçðûâîâ. Â ïîñëåäíåå äåñÿòèëåòèå îòìå÷àåòñÿ çíà÷èòåëüíûé ðîñò 
èíòåðåñà ê äàííîé õèðóðãè÷åñêîé òåõíèêå, ÷òî îáóñëîâëåíî åå ýôôåêòèâíîñòüþ ïðè âû-
ñîêîì óðîâíå áåçîïàñíîñòè è íèçêîé ñåáåñòîèìîñòè. Â íàñòîÿùåå âðåìÿ áîãàòàÿ òðîìáî-
öèòàìè ïëàçìà  àêòèâíî ïðèìåíÿåòñÿ â ðàçëè÷íûõ îáëàñòÿõ ìåäèöèíû è èìååò ðÿä ïîëåç-
íûõ ñâîéñòâ: óñêîðÿåò ïðîöåññû ðåãåíåðàöèè òêàíåé, îáëàäàåò ïðîòèâîâîñïàëèòåëüíûì 
è èììóíîìîäóëèðóþùèì äåéñòâèåì. Ýòî îòêðûâàåò  áîëüøèå ïåðñïåêòèâû äëÿ åå ïðèìå-
íåíèÿ â îôòàëüìîëîãèè.
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PLATELET-RICH PLASMA IN MACULAR HOLE SURGERY.
LITERATURE REVIEW

The article provides review of the national and foreign literature on impo tant aspects of 
the use of platelet-rich plasma in the surgicalt reatment of macular oles. In the last decade 
we have seen significant interest in this surgical technique, due to its efficiency with a high 
level of safety and low cost. Currently, platelet-rich plasma is actively used in various fields 
of medicine and has a number of useful properties. It accelerates the tissue regeneration, 
has anti-inflammatory and immunomodulatory effects. This gives great opportunites for its 
further application in ophthalmology.
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Áîãàòàÿ òðîìáîöèòàìè ïëàçìà (ÁîÒÏ) 
– ýòî ïëàçìà, êîòîðóþ ïîëó÷àþò â ðåçóëü-
òàòå ðàçäåëåíèÿ öåëüíîé êðîâè ïî ãðà-

äèåíòó ïëîòíîñòè. Êîíöåíòðàöèÿ òðîì-
áîöèòîâ â íåé ïðåâûøàåò íîðìàëüíóþ è 
ñîñòàâëÿåò îêîëî 1 ìëí êë/ìë. Àóòîëîãè÷-
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íàÿ ÁîÒÏ áèîñîâìåñòèìà, áåçîïàñíà è íå 
íåñåò ðèñê çàðàæåíèÿ ïàöèåíòà, òàê êàê 
ïîëó÷åíà èç åãî ñîáñòâåííîé êðîâè [1, 3].

Äëÿ îáîçíà÷åíèÿ áîãàòîé  òðîìáîöè-
òàìè ïëàçìû (ÁîÒÏ) â ëèòåðàòóðå óïî-
òðåáëÿåòñÿ ìíîæåñòâî òåðìèíîâ. Íàèáî-
ëåå ðàñïðîñòðàíåííûì ñðåäè íèõ ÿâëÿåò-
ñÿ «òðîìáîöèòàðíûé êîíöåíòðàò». Ýòîò 
òåðìèí íå ñîâñåì âåðíî îòðàæàåò ñîäåð-
æàíèå äàííîãî ïîíÿòèÿ, ïîòîìó ÷òî èñ-
òèííûé òðîìáîöèòàðíûé êîíöåíòðàò 
äîëæåí ñîäåðæàòü òîëüêî òðîìáîöèòû, 
íî íå ñîäåðæèò ïëàçìû, à ïîýòîìó íå ìî-
æåò ñâåðíóòüñÿ è ñôîðìèðîâàòü ñãóñòîê. 
Â êëèíè÷åñêîé ïðàêòèêå èñïîëüçóåòñÿ 
ïðîäóêò, êîòîðûé ÿâëÿåòñÿ êîíöåíòðà-
òîì òðîìáîöèòîâ â íåáîëüøîì îáúåìå 
ïëàçìû è, ñîîòâåòñòâåííî, ïðàâèëüíåå áó-
äåò åãî íàçûâàòü «áîãàòàÿ òðîìáîöèòàìè 
ïëàçìà». Ñëåäóþùèé òåðìèí – «òðîìáî-
öèòàðíûé ãåëü» – òàêæå íå ÿâëÿåòñÿ òî÷-
íûì. ÁîÒÏ – ýòî íå ÷òî èíîå, êàê êðîâÿ-
íîé ñãóñòîê, â êîòîðîì óâåëè÷åíà êîíöåí-
òðàöèÿ òðîìáîöèòîâ. Â ýòîì ñãóñòêå èìå-
þòñÿ àäãåçèâíûå ìîëåêóëû, êîòîðûå óñè-
ëèâàþò áèîëîãè÷åñêóþ àêòèâíîñòü ñãóñò-
êà, à â ãåëå èõ íåò [41].

Èñïîëüçîâàíèå ÁîÒÏ äëÿ óñêîðåíèÿ 
ðîñòà êîñòè è ìÿãêèõ òêàíåé ñòàëî íàñòî-
ÿùèì ïðîðûâîì â õèðóðãèè, ñòîìàòîëî-
ãèè, òðàâìàòîëîãèè è îðòîïåäèè, ñïîð-
òèâíîé ìåäèöèíå, êîñìåòîëîãèè è äåð-
ìàòîëîãèè, êîìáóñòèîëîãèè [1, 4, 5, 12, 
18, 40]. Òðîìáîöèòû èçâåñòíû íå òîëüêî 
ñâîåé ðîëüþ â ãåìîñòàçå, îíè òàêæå ÿâëÿ-
þòñÿ ïðîìåæóòî÷íûì çâåíîì â ïðîöåññå 
çàæèâëåíèÿ ïîâðåæäåííîé òêàíè çà ñ÷¸ò 
ñïîñîáíîñòè âûäåëÿòü èç ñâîèõ Α-ãðàíóë 
ôàêòîðû ðîñòà [2, 21].

Â òå÷åíèå ïåðâûõ 10 ìèí òðîìáîöè-
òû ñåêðåòèðóþò îêîëî 70% ôàêòîðîâ ðî-
ñòà èç òåõ, êîòîðûå â íèõ íàõîäÿòñÿ. Ïîë-
íîå âûñâîáîæäåíèå ôàêòîðîâ ðîñòà ïðî-
èñõîäèò â òå÷åíèå ÷àñà. Àêòèâèðîâàí-
íûå òðîìáîöèòû – ýòî ãëàâíûé èñòî÷íèê 
PDFG, êîòîðûé ÿâëÿåòñÿ ìîùíûì ìèòî-
ãåíîì äëÿ ãëèàëüíûõ êëåòîê, ôèáðîáëà-
ñòîâ è êëåòîê ãëàäêîé ìóñêóëàòóðû. Âû-
ÿâëåíî è äîêàçàíî åãî õåìîàòòðàêòàíò-
íîå è ïðîëèôåðàòèâíîå âëèÿíèå íà âñå 
êëåòêè, ïðèíèìàþùèå ó÷àñòèå â ðàíåâîì 
ïðîöåññå [2, 25].

Ïîñêîëüêó ôàêòîðû ðîñòà ñòèìóëèðó-
þò ïðîëèôåðàöèþ êëåòîê, áûëî âûñêàçà-
íî ïðåäïîëîæåíèå, ÷òî ÁîÒÏ ìîæåò ïðè-
âîäèòü ê ðàçâèòèþ îïóõîëåé. Íà ñàìîì 
äåëå íè îäèí èç ôàêòîðîâ ðîñòà íå ìî-
æåò âûçâàòü ðàêîâîå çàáîëåâàíèå, ïîòî-
ìó ÷òî âñå îíè âëèÿþò íà êëåòî÷íóþ ìåì-
áðàíó, à íå íà êëåòî÷íîå ÿäðî, èíèöèèðóÿ 
íîðìàëüíóþ, à íå ïàòîëîãè÷åñêóþ ýêñ-
ïðåññèþ ãåíîâ, ëåæàùóþ â îñíîâå ðàçâè-

òèÿ îïóõîëåé. Ôàêòîðû ðîñòà – ýòî åñòå-
ñòâåííûå áåëêè ÷åëîâå÷åñêîãî îðãàíèç-
ìà. ÁîÒÏ – ýòî åñòåñòâåííûé êðîâÿíîé 
ñãóñòîê, íî ñ ïîâûøåííûì ñîäåðæàíèåì 
òðîìáîöèòîâ [41].

ÁîÒÏ ïîëó÷àþò èç àóòîãåííîé êðîâè, 
êîòîðóþ çàáèðàþò äî íà÷àëà îïåðàöèè, 
ïîñêîëüêó òðîìáîöèòû êîíöåíòðèðóþò-
ñÿ â îáëàñòè õèðóðãè÷åñêîãî âìåøàòåëü-
ñòâà, èíèöèèðóÿ êîàãóëÿöèþ è çàæèâëå-
íèå. Ïðè ýòîì èõ êîíöåíòðàöèÿ â êðî-
âè íåñêîëüêî ñíèæàåòñÿ. Êîíöåíòðàöèÿ 
òðîìáîöèòîâ ñíèæàåòñÿ åùå â áîëüøåé 
ñòåïåíè, åñëè âî âðåìÿ îïåðàöèè ïðîèñ-
õîäèò ãåìîäèëþöèÿ èç-çà âíóòðèâåííîãî 
ââåäåíèÿ æèäêîñòåé. Ïîñëå òîãî, êàê ÁîÒÏ 
ïîëó÷åíà, ðåêîìåíäóåòñÿ èñïîëüçîâàòü 
åå â òå÷åíèå 2-4 ÷àñîâ, õîòÿ îíà áóäåò òàê 
æå ýôôåêòèâíà  â òå÷åíèå 5-òè äíåé [17].

Ìàêóëÿðíûé ðàçðûâ (ÌÐ) ïðåäñòàâëÿ-
åò ñîáîé ñêâîçíîé äåôåêò â öåíòðàëüíîé 
çîíå ñåò÷àòêè, ïðè÷èíîé êîòîðîãî ÿâëÿ-
þòñÿ äèñòðîôè÷åñêèå èçìåíåíèÿ [16], âè-
òðåîðåòèíàëüíûå òðàêöèè [46] è äåãåíå-
ðàòèâíûå ïîâðåæäåíèÿ êëåòîê cåò÷àòêè 
[11, 42]. Âïåðâûå îí áûë îïèñàí H. Knapp 
â 1869 ãîäó ó ïàöèåíòà ïîñëå êîíòóçèè 
ãëàçíîãî ÿáëîêà [29].

Â 1991 ã Kelly N.E. è Wendell R.T. ïîëó-
÷èëè îáíàäåæèâàþùèå ðåçóëüòàòû ïðè 
ëå÷åíèè ÌÐ, ïðîâîäÿ âèòðýêòîìèþ, òàì-
ïîíàäó ãàçîì  è ñîáëþäàÿ ïîëîæåíèå ïà-
öèåíòà ëèöîì âíèç. Àâòîðû ñîîáùèëè, 
÷òî àíàòîìè÷åñêèé ýôôåêò áûë äîñòèã-
íóò â 58% [28].

Äàëüíåéøèå ìíîãî÷èñëåííûå èññëå-
äîâàíèÿ ïîêàçàëè, ÷òî äëÿ ëèêâèäàöèè 
òðàêöèé ñî ñòîðîíû ñòåêëîâèäíîãî òåëà 
è ïîâûøåíèÿ ìîáèëüíîñòè ñåò÷àòêè â îá-
ëàñòè  ðàçðûâà íåîáõîäèìî ïðîâîäèòü 
óäàëåíèå ÂÏÌ [7, 8, 36, 43].

Ïî ìíåíèþ Gupta D., ñäåëàâøåãî â 2009 
ã. îáçîð ëèòåðàòóðû ïî òåõíèêå õèðóðãèè, 
ñòàíäàðòíàÿ îïåðàöèÿ ïî ïîâîäó ÌÐ – ýòî 
òðåõïîðòîâàÿ âèòðýêòîìèÿ, óäàëåíèå çà-
äíèõ ãèàëîèäíûõ ñëîåâ ñòåêëîâèäíîãî 
òåëà, ÝÐÌ è/èëè ÂÏÌ, òàìïîíàäà ãàçîì 
è ïîëîæåíèå ïàöèåíòà ëèöîì âíèç [24].

Ñ÷èòàåòñÿ, ÷òî ïåðâûå ïîïûòêè çàêðû-
òèÿ ÌÐ õèðóðãè÷åñêèì ïóòåì ñ èñïîëüçî-
âàíèåì ÁîÒÏ áûëè îñóùåñòâëåíû Gaudric 
A., et al. â 1995 ã. Â èññëåäîâàíèå âêëþ÷èëè 
40 ïàöèåíòîâ. 20-òè èç íèõ ââîäèëè ÁîÒÏ 
â êîíöå îïåðàöèè (1-ÿ ãðóïïà). 20 ïàöè-
åíòîâ  áûëè  ïðîîïåðèðîâàíû ïî ñòàí-
äàðòíîé ìåòîäèêå (2-ÿ ãðóïïà). Ïîñëå 11 
ìåñÿöåâ íàáëþäåíèÿ â ïåðâîé ãðóïïå çà-
êðûëîñü 19 ðàçðûâîâ, âî âòîðîé ãðóïïå 
òîëüêî 13 [23].

Korobelnik J.F. et al. (1996) âêëþ÷èëè â 
èññëåäîâàíèå ïàöèåíòîâ ñ íåçàêðûâøè-
ìèñÿ ðàçðûâàìè ïîñëå ïåðâîé îïåðàöèè. 
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Â ñðåäíåì, ïîñëå 7 ìåñÿöåâ íàáëþäåíèÿ, 
çàêðûëîñü 87,5% ðàçðûâîâ [31].

Velhagen K.H. et al. (1999) ïîïûòàëèñü 
âûÿñíèòü ìåõàíèçì äåéñòâèÿ ðàçëè÷íûõ 
êîìïîíåíòîâ êðîâè íà êëåòêè ïèãìåíò-
íîãî ýïèòåëèÿ. Îíè ïðîâåëè ïåðâîå ýêñ-
ïåðèìåíòàëüíîå èññëåäîâàíèå In vitro, â 
êîòîðîì ïðîäåìîíñòðèðîâàëè âëèÿíèå 
ÁîÒÏ, ñûâîðîòêè êðîâè è PDGF (platelet-
derived growth factor) íà ìèãðàöèþ è ïðî-
ëèôåðàöèþ êëåòîê. Ïèãìåíòíûé ýïèòå-
ëèé êóëüòèâèðîâàëè â DMEM (Dulbecco’s 
Modified Eagle Medium – ñðåäà, èñïîëüçóå-
ìàÿ äëÿ êóëüòèâèðîâàíèÿ øèðîêîãî ñïåê-
òðà êëåòîê æèâîòíûõ è ÷åëîâåêà). Â ðå-
çóëüòàòå îòìåòèëè  ïîâûøåííóþ ïðîëè-
ôåðàöèþ êëåòîê â ãðóïïå ñ èñïîëüçîâàíè-
åì ÁîÒÏ íà ëþáîì ýòàïå èíêóáàöèîííîãî 
ïåðèîäà (îò 1 äî 5 äíåé), ïîëàãàÿ, ÷òî îíà 
èíäóöèðóåò ïðîëèôåðàöèþ è ìèãðàöèþ 
êëåòîê ïèãìåíòíîãî ýïèòåëèÿ. PDGF, êî-
òîðûé â èçîáèëèè ñîäåðæèòñÿ â òðîìáî-
öèòàõ, òàêæå ïðèçíàí ýôôåêòèâíûì [45]. 

Paques M., et al. (1999) ïðîâåëè ïðî-
ñïåêòèâíîå ðàíäîìèçèðîâàííîå èññëå-
äîâàíèå íà 110 ãëàçàõ, èñïîëüçóÿ ÁîÒÏ â 
êà÷åñòâå äîïîëíåíèÿ ê îïåðàöèè ïî ïî-
âîäó ÌÐ â 53 ñëó÷àÿõ. Àíàòîìè÷åñêîå çà-
êðûòèå ïðîèçîøëî â 98% ñëó÷àåâ ïðè èñ-
ïîëüçîâàíèè ÁîÒÏ è â 82% – áåç åå ïðè-
ìåíåíèÿ [39].

Mulhern M.G. et al. (2000) îïèñàëè èñ-
ñëåäîâàíèå, öåëüþ êîòîðîãî  áûëî îïðå-
äåëèòü, îêàæåòñÿ ëè  ëå÷åíèå ÌÐ ñ âèòðýê-
òîìèåé è ââåäåíèåì ÁîÒÏ ñ êðàòêîâðå-
ìåííîé òàìïîíàäîé ãàçîì SF6 ñòîëü æå 
ýôôåêòèâíûì, êàê äëèòåëüíàÿ òàìïî-
íàäà ãàçîì C3F8. Ïàöèåíòàì 1-é ãðóïïû 
ïðîâåëè âèòðýêòîìèþ, ââåäåíèå ÁîÒÏ 
è ãàçà C3F8, ðåêîìåíäóÿ íàõîäèòüñÿ ëè-
öîì âíèç 2-4 íåäåëè. Ïàöèåíòû 2-é ãðóï-
ïû áûëè îïåðèðîâàíû àíàëîãè÷íûì îá-
ðàçîì, çà èñêëþ÷åíèåì òîãî, ÷òî  áûë èñ-
ïîëüçîâàí ãàç SF6, è íàõîäèëèñü îíè ëè-
öîì âíèç â òå÷åíèå 6 äíåé. Ïîñëå 3 ìåñ. 
â ïîñëåîïåðàöèîííîì ïåðèîäå ñðåäíåå 
óëó÷øåíèå îñòðîòû çðåíèÿ áûëî ñõîä-
íûì â îáåèõ ãðóïïàõ. Àíàòîìè÷åñêèé 
óñïåõ â 1-é ãðóïïå ñîñòàâèë 96,7%, âî 2-é 
ãðóïïå – 93.5% [38].

García-Arumí J1 et al. (2001) íà÷àëè 
óäàëÿòü ÂÏÌ ïåðåä ââåäåíèåì ÁîÒÏ ó ïà-
öèåíòîâ ñ ìèîïèåé âûñîêîé ñòåïåíè, ïî-
ëó÷èâ çàêðûòèå ÌÐ ó 86% ãëàç [22].

Ïðîâåäåíû òàêæå ñðàâíèòåëüíûå èñ-
ñëåäîâàíèÿ,  öåëüþ êîòîðûõ áûë ïîèñê 
íàèáîëåå ýôôåêòèâíûõ êîìïîíåíòîâ 
êðîâè, ïðèìåíÿåìûõ â õèðóðãèè ÌÐ. Â 
2001 ã. Hoerauf H et al. â î÷åðåäíîé ðàç äî-
êàçàëè ïðåèìóùåñòâî ÁîÒÏ. Àâòîðû ñîîá-
ùèëè î 94% àíàòîìè÷åñêîãî óñïåõà ïîñëå 
ââåäåíèÿ ÁîÒÏ, ïî ñðàâíåíèþ ñ 36% óñïå-

õà â ãðóïïå ïîñëå ââåäåíèÿ àóòîëîãè÷íîé 
öåëüíîé êðîâè. Óäàëåíèå ÂÏÌ íå ïðîâî-
äèëè, ÷òîáû ñâåñòè ê ìèíèìóìó òðàâìû 
ñåò÷àòêè [26].

T. Kube et al. (2002) ïîêàçàëè óëó÷øå-
íèå ôóíêöèîíàëüíûõ ðåçóëüòàòîâ ïîñëå 
óäàëåíèÿ ÂÏÌ, êîòîðîìó ïðåäøåñòâîâà-
ëî îêðàøèâàíèå indocyanine green (ICG), 
ïîëó÷èâ çàêðûòèå ðàçðûâà â 94% ñëó÷à-
åâ [32].

Îäíàêî íå âñåìè õèðóðãàìè ïðèçíà-
âàëàñü ïîëüçà óäàëåíèÿ ÂÏÌ. Òàê, Cheung 
CMG è äð. (2005) íà îïûòå ëå÷åíèÿ 56 ïà-
öèåíòîâ ïîêàçàëè, ÷òî ïîñëå âèòðýêòî-
ìèè ñ ïðèìåíåíèåì ÁîÒÏ áåç óäàëåíèÿ 
ÂÏÌ, óäàëîñü äîáèòüñÿ çàêðûòèÿ ðàçðû-
âîâ â 98% ñëó÷àåâ (55 ïàöèåíòîâ). Ïî ìíå-
íèþ àâòîðîâ, ïðè óäàëåíèè ÂÏÌ âîçðàñ-
òàåò ðèñê êðîâîèçëèÿíèé, ðàçðûâîâ ñåò-
÷àòêè, à òàêæå âîçìîæíî ôîðìèðîâàíèå 
ÝÐÌ â  ïîñëåîïåðàöèîííîì ïåðèîäå [15].

Konstantinidis A. et al. (2013) ñäåëàëè 
çàêëþ÷åíèå î òîì, ÷òî ðàçìåð ÌÐ è ïðè-
ñóòñòâèå ÂÏÌ íå âëèÿþò íà èñõîä îïåðà-
öèè, à èñïîëüçîâàíèå ÁîÒÏ è ñòðîãîå ïî-
ëîæåíèå âíèç ëèöîì ÿâëÿåòñÿ ðåøàþùèì 
ôàêòîðîì äëÿ äîñòèæåíèÿ àíàòîìè÷åñêî-
ãî ýôôåêòà. Ñïåöèàëèñòû ïðîîïåðèðîâà-
ëè 21 ïàöèåíòà ïî ñòàíäàðòíîé ìåòîäèêå 
áåç óäàëåíèÿ ÂÏÌ, ïîëó÷èâ çàêðûòèå ðàç-
ðûâà âî âñåõ ñëó÷àÿõ [30]. 

Engelmann K. et al. (2015) ïðîâåëè èñ-
ñëåäîâàíèå, ïîñâÿùåííîå  íå òîëüêî âî-
ïðîñó ñîâåðøåíñòâîâàíèÿ õèðóðãè÷åñêî-
ãî ëå÷åíèÿ: êëèíè÷åñêèå íàáëþäåíèÿ ïî-
êàçàëè, ÷òî îáúåì ÁîÒÏ íå èìååò ïîëîæè-
òåëüíîãî âëèÿíèÿ íà èñõîä îïåðàöèè, à 
ïîâûøåííàÿ àäãåçèÿ îòðèöàòåëüíî âëè-
ÿåò íà ðåçóëüòàò. Òàêèì îáðàçîì, âëèÿíèå 
ÁîÒÏ çàêëþ÷àåòñÿ â îáåñïå÷åíèè ôàêòî-
ðîâ ðîñòà, à íå â îáðàçîâàíèè «ïðèëèï-
øèõ» ê ñåò÷àòêå ñòðóêòóð. Èññëåäîâàíèå 
â ëàáîðàòîðíûõ óñëîâèÿõ ïîêàçàëî, ÷òî 
êàê ÁîÒÏ, òàê è PDGF â çíà÷èòåëüíîé ìåðå 
óâåëè÷èâàþò ïåðåìåùåíèå è ïðîëèôåðà-
öèþ êëåòîê ïèãìåíòíîãî ýïèòåëèÿ [20]. 

Øêâîð÷åíêî Ä.Î. è äð. (2016) ïîëó÷è-
ëè 100% çàêðûòèÿ ðàçðûâîâ ó 32 ïàöèåí-
òîâ. Àâòîðû ïðèøëè ê âûâîäó, ÷òî äëÿ äî-
ñòèæåíèÿ ðåçóëüòàòà íåîáõîäèìî óäàëÿòü 
ÂÏÌ è ïåðåä ââåäåíèåì ÁîÒÏ ïðîâîäèòü 
ìàêñèìàëüíóþ  àñïèðàöèþ îñòàòêîâ ñòå-
êëîâèäíîãî òåëà, íå ïðèáåãàÿ ê ìåõàíè-
÷åñêîìó ñâåäåíèþ êðàåâ ðàçðûâà, à â ïî-
ñëåîïåðàöèîííîì ïåðèîäå ðåêîìåíäî-
âàòü ïàöèåíòàì ïîëîæåíèå ëèöîì âíèç. 
Ïî ìíåíèþ èññëåäîâàòåëåé, ôèáðèíîâûé 
êîìïîíåíò ÁîÒÏ îáåñïå÷èâàåò «ñâÿçûâà-
íèå» êðàåâ, à ôàêòîðû ðîñòà òðîìáîöèòîâ 
çàïóñêàþò ïðîöåññ ðåãåíåðàöèè [6, 9, 10].

Íà ïðîòÿæåíèè ìíîãèõ ëåò ïðåäìåòîì 
ñïîðîâ ÿâëÿåòñÿ  ïîëîæåíèå ïàöèåíòà â 
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ïîñëåîïåðàöèîííîì ïåðèîäå. Ïåðâîíà-
÷àëüíî Kelly N.E. è Wendell R.T. (1991) ðå-
êîìåíäîâàëè ïîëîæåíèå ïàöèåíòà ëè-
öîì âíèç â òå÷åíèå 1 íåäåëè ïîñëå îïå-
ðàöèè. Ñ òåõ ïîð ýòîãî ìíåíèÿ ïðèäåðæè-
âàåòñÿ áîëüøèíñòâî õèðóðãîâ. Ñ÷èòàåòñÿ, 
÷òî ïóçûðü ãàçà îáåñïå÷èâàåò ìåõàíè÷å-
ñêîå äàâëåíèå íà êðàÿ ðàçðûâà, óäåðæèâàÿ 
èõ â êîíòàêòå ñ ïèãìåíòíûì ýïèòåëèåì 
[38]. Íî èíîãäà âûíóæäåííîå ïîëîæåíèå 
ìîæåò áûòü íåâûïîëíèìî äëÿ ïàöèåí-
òîâ âîçðàñòíîé ãðóïïû (60-80 ëåò) â ñâÿ-
çè ñ ñîìàòè÷åñêèìè çàáîëåâàíèÿìè. Íå-
îáõîäèìîñòü â ïîëîæåíèè ïàöèåíòà ëè-
öîì âíèç áûëà ïîñòàâëåíà   ïîä ñîìíåíèå 
Tornambe è äð. (1997), êîòîðûå ñîîáùèëè 
î 79% àíàòîìè÷åñêîãî óñïåõà áåç âûíóæ-
äåííîãî ïîëîæåíèÿ ïîñëå îïåðàöèè [44].

Berger J.W., Brucker A.J. (1998) ïîêàçà-
ëè, ÷òî àñïèðàöèÿ îñòàòêîâ ñòåêëîâèä-
íîãî òåëà ïîñëå çàìåíû íà âîçäóõ ÿâëÿ-
åòñÿ áîëåå âàæíîé, ÷åì äàâëåíèå ïóçûðÿ 
ãàçà íà ìàêóëó. Ñ òåõ ïîð ìíîãèå àâòîðû 
ñîãëàñèëèñü ñ òåì, çàêðûòèå ðàçðûâà ìî-
æåò ïðîèñõîäèòü è áåç ïîëîæåíèÿ ëèöîì 
âíèç [19, 24, 37].

Ïî ìíåíèþ Kapoor K.G. è äð. (2012) , 
èñïîëüçîâàíèå ÁîÒÏ è óäàëåíèå ÂÏÌ äî-
ïîëíÿþò äðóã äðóãà è îáåñïå÷èâàþò õî-
ðîøèé ðåçóëüòàò áåç äàâëåíèÿ ïóçûðÿ íà 
êðàÿ ðàçðûâà. Â èññëåäîâàíèå áûëî âêëþ-
÷åíî 13 ïàöèåíòîâ, êîòîðûå íå ìîãëè ñî-
áëþäàòü âûíóæäåííîå ïîëîæåíèå ëèöîì 
âíèç ïî ìåäèöèíñêèì ïîêàçàíèÿì. Äàâ-
íîñòü  ìàêóëÿðíûõ ðàçðûâîâ ñîñòàâëÿëà 
áîëåå 2-õ ëåò. Îïåðàöèþ ïðîâîäèëè ïî 
ñòàíäàðòíîé ìåòîäèêå ñ îáÿçàòåëüíûì 
óäàëåíèåì ÂÏÌ, ââåäåíèåì ÁîÒÏ è òàì-
ïîíàäîé C3F8. Â èòîãå 100% ðàçðûâîâ çà-
êðûëîñü [27].

Îñëîæíåíèÿ, ñâÿçàííûå ñ èñïîëüçîâà-
íèåì ÁîÒÏ âî âðåìÿ õèðóðãèè ìàêóëÿð-
íûõ ðàçðûâîâ, âêëþ÷àþò ãèïåðïèãìåí-
òàöèþ ïèãìåíòíîãî ýïèòåëèÿ, ôîðìèðî-
âàíèå ÝÐÌ íà ôîíå áëîêèðîâàíèÿ ðàçðû-
âà, ïðîãðåññèðîâàíèå êàòàðàêòû è ïîäú-
åì âíóòðèãëàçíîãî äàâëåíèÿ [15].

Äèñêóññèÿ
Èñïîëüçîâàíèå ÁîÒÏ â íàñòîÿùåå âðå-

ìÿ ïðî÷íî çàíÿëî ñâîå ìåñòî â êëèíè÷å-
ñêîé ïðàêòèêå. Ê ïðåèìóùåñòâàì ìåòî-
äèêè ìîæíî îòíåñòè åå áåçîïàñíîñòü è 
íèçêóþ ñåáåñòîèìîñòü. Ó÷èòûâàÿ óíèâåð-
ñàëüíûé ìåõàíèçì äåéñòâèÿ, îíà ïðèìå-
íÿåòñÿ â ðàçëè÷íûõ îòðàñëÿõ ìåäèöèíû 
è ïîòåíöèàë åå èñïîëüçîâàíèÿ åùå äàëå-
êî íå èñ÷åðïàí. Îñîáîå çíà÷åíèå â ïðî-
öåññàõ ðåïàðàöèè è ðåãåíåðàöèè òêàíåé 
èìååò PDGF, êîòîðûé ñòèìóëèðóåò ïðîëè-
ôåðàòèâíóþ, ñåêðåòîðíóþ è ìèãðàöèîí-
íóþ àêòèâíîñòü è ÿâëÿåòñÿ êîôàêòîðîì 
äðóãèõ ðîñòîâûõ ôàêòîðîâ [13].

PDGF (òðîìáîöèòàðíûé ôàêòîð ðî-
ñòà) âëèÿåò ìèòîãåííî íà ðåòèíàëüíûå 
ãëèàëüíûå êëåòêè, à TGF-β (òðàíñôîðìè-
ðóþùèé ôàêòîð β) ñïîñîáñòâóåò îáðàçî-
âàíèþ âíåêëåòî÷íîãî ìàòðèêñà [34]. Äàí-
íûé ìàòðèêñ ìîã áû ïîñëóæèòü íàïðàâëÿ-
þùèì çâåíîì äëÿ ïðîëèôåðàöèè è ìè-
ãðàöèè ãëèàëüíûõ êëåòîê è â èòîãå ïðèâå-
ñòè ê çàêðûòèþ ìàêóëÿðíîãî ðàçðûâà [35].

Èññëåäîâàíèÿ Velhagen K.H. et al. 
(1999)  â ëàáîðàòîðíûõ óñëîâèÿõ ïîêàçà-
ëè, ÷òî êàê ÁîÒÏ, òàê è  PDGF â çíà÷èòåëü-
íîé  ìåðå óâåëè÷èâàþò ïåðåìåùåíèå è 
ïðîëèôåðàöèþ êëåòîê ïèãìåíòíîãî ýïè-
òåëèÿ [45]. Òàêæå Castelnovo L . et al. äîêà-
çàëè âûçûâàþùèé ïðîëèôåðàöèþ è ìè-
ãðàöèþ ýôôåêò ÁîÒÏ íà ãëèàëüíûå êëå-
òî÷íûå ñòðóêòóðû [14].

Ñóùåñòâóþùèå èññëåäîâàíèÿ äåìîí-
ñòðèðóþò áåçîïàñíîñòü è ýôôåêòèâíîñòü 
ÁîÒÏ íà ïðîòÿæåíèè 20 ëåò. Îäíàêî, â ëè-
òåðàòóðå ïðåäñòàâëåíî íåáîëüøîå ÷èñëî 
ðàáîò, ïîñâÿùåííûõ èçó÷åíèþ âîññòà-
íîâëåíèÿ çîíû âèòðåîìàêóëÿðíîãî èí-
òåðôåéñà. Äèçàéíû âûïîëíåííûõ èññëå-
äîâàíèé, ãðóïïû ïàöèåíòîâ, îöåíêà êëè-
íè÷åñêîé ýôôåêòèâíîñòè, ìåòîäèêè ïðè-
ìåíåíèÿ âî ìíîãîì ðàçëè÷àþòñÿ. Åñòü íå-
ñêîëüêî êîíòðîëèðóåìûõ ýïèçîäè÷åñêèõ 
èññëåäîâàíèé èëè îò÷åòû î ÷àñòíûõ ñëó-
÷àÿõ. Êðîìå òîãî, ðàçìåðû âûáîðêè ÷à-
ñòî íåáîëüøèå è îãðàíè÷èâàþò îáîáùå-
íèå ðåçóëüòàòîâ. 

Âûâîäû
Íåñìîòðÿ íà òî, ÷òî ïîëîæèòåëüíûé 

ýôôåêò ÁîÒÏ ïîäòâåðæäåí ïðèìåðàìè, 
íåîáõîäèìî óâåëè÷èòü êîëè÷åñòâî êîí-
òðîëèðóåìûõ èññëåäîâàíèé äëÿ äàëü-
íåéøåãî ðàçâèòèÿ è ïîíèìàíèÿ ýòîé ìå-
òîäèêè.

Ñïèñîê ëèòåðàòóðû
1. À÷êàñîâ Å.Å., Áåçóãëîâ Ý.Í., Óëüÿíîâ À.À. 

È äð. Ïðèìåíåíèå àóòîïëàçìû, îáîãàùåííîé 
òðîìáîöèòàìè, â êëèíè÷åñêîé ïðàêòèêå // 
Áèîìåäèöèíà. – 2013. – ¹ 4. – Ñ. 46-59.

2. Äîëãîâ Â.Â., Ñâèðèí Ï.Â. Ëàáîðàòîðíàÿ 
äèàãíîñòèêà íàðóøåíèé ãåìîñòàçà // Ì.-Òâåðü: 
ÎÎÎ «Èçäàòåëüñòâî «Òðèàäà», 2005. – 227 ñ.

3. Êóðàøâèëè Â.À. Ïëàçìà, áîãàòàÿ òðîì-
áîöèòàìè // Âåñòíèê ñïîðòèâíûõ èííîâàöèé. 
– 2011. – ¹ 28. – Ñ. 27-28.

4. Ìàçóðîâ À.Â. Ôèçèîëîãèÿ è ïàòîëîãèÿ 
òðîìáîöèòîâ // Ëèòòåððà. –2011. – Ñ. 10-56.

5. Îáîëåíñêèé Â.Í., Åðìîëîâà Ä.À. Ïðèìå-
íåíèå òðîìáîöèòàðíûõ ôàêòîðîâ ðîñòà è êîë-
ëàãåíîâûõ áèîïðåïàðàòîâ â ëå÷åíèè áîëüíûõ ñ 
õðîíè÷åñêèìè òðîôè÷åñêèìè ÿçâàìè ðàçëè÷-
íîé ýòèîëîãèè // Õèðóðãèÿ. –2012. – Ò. 42. – ¹ 
5. – Ñ. 42-47.

6. Øêâîð÷åíêî Ä.Î., Çàõàðîâ Â.Ä., Øïàê 
À.À., Êðóïèíà Å.À., Ïèñüìåíñêàÿ Â.À., Êàêóíè-
íà Ñ.À., Êîëåñíèê Ñ.Â., Íîðìàí Ê.Ñ. Íàø ïåð-
âûé îïûò ïðèìåíåíèÿ áîãàòîé òðîìáîöèòàìè 



Íàó÷íî-èíôîðìàöèîííûé ìåæâóçîâñêèé æóðíàë92

ïëàçìû êðîâè â õèðóðãèè ìàêóëÿðíûõ ðàçðû-
âîâ // Ñîâðåìåííûå òåõíîëîãèè â îôòàëüìî-
ëîãèè. – 2016. – ¹1(9). – Ñ. 245-246.

7. Øêâîð÷åíêî Ä.Î., Òèìîõîâ Â.Ë., Øàðà-
ôåòäèíîâ È.Õ. è äð. Íîâûé ñïîñîá ëå÷åíèÿ ìà-
êóëÿðíûõ ðàçðûâîâ // Íîâûå íàïðàâëåíèÿ â ëå-
÷åíèè âèòðåîðåòèíàëüíîé ïàòîëîãèè: Ñáîð-
íèê íàó÷íûõ ñòàòåé. – Ì., 2000. – Ñ. 109-112.

8. Øêâîð÷åíêî Ä.Î., Õîðîøèëîâà-Ìàñëîâà 
È.Ï., Àíäðååâà Ë.Ä. è äð. Õèðóðãè÷åñêîå ëå÷å-
íèå èäèîïàòè÷åñêèõ ìàêóëÿðíûõ ðàçðûâîâ ñ 
óäàëåíèåì âíóòðåííåé ïîãðàíè÷íîé ìåìáðà-
íû ñåò÷àòêè // Ñîâðåìåííûå òåõíîëîãèè ëå÷å-
íèÿ âèòðåîðåòèíàëüíîé ïàòîëîãèè: Ñá. íàó÷. 
ñò. – Ì., 2002. – Ñ. 338-346.

9. Øêâîð÷åíêî Ä.Î., Øàðàôåòäèíîâ È.Õ., 
Êà÷àëèíà Ã.Ô., Ïåäàíîâà Å.Ê. Ùàäÿùèé ìàêóëî-
ðåêñèñ ïðè õèðóðãè÷åñêîì ëå÷åíèè èäèîïàòè-
÷åñêèõ ìàêóëÿðíûõ ðàçðûâîâ // Ñåìèíàð «Ìà-
êóëà -2008», «Êðóãëûé ñòîë-3».

10. Øïàê À.À., Øêâîð÷åíêî Ä.Î., Øàðàôåò-
äèíîâ È.Õ., Þõàíîâà Î.À. Ïðîãíîçèðîâàíèå 
àíàòîìè÷åñêîãî ýôôåêòà õèðóðãè÷åñêîãî ëå-
÷åíèÿ èäèîïàòè÷åñêîãî ìàêóëÿðíîãî ðàçðû-
âà // Ñîâðåìåííûå òåõíîëîãèè â îôòàëüìîëî-
ãèè. – 2015. – ¹ 1. – Ñ. 136-138. 

11. Øóëüïèíà Í.Á. Òåðàïåâòè÷åñêàÿ îôòàëü-
ìîëîãèÿ. – Ìîñêâà: Ìåäèöèíà, 1985.– 559 c.

12. Anitua E., Andia I., Ardanza B., Nurden P. 
et al. Autologous platelets as a source of proteins 
for healing and tissue regeneration // Thromb. 
Haemost. – 2004. – Vol. 91. – ¹ 1. – P. 4-15. 

13. Caplan A.I., Correa D.J. PDGF  in bone 
formation and regeneration: new insights into 
a novel mechanism involving MSCs // J. Orthop. 
Res. – 2011. – Vol. 29. – ¹ 12. – P. 1795-1803.

14. Castelnovo L., Dosquet C., Gaudric A. et al 
.Human platelet suspension stimulates porcine 
retinal glial proliferation and migration in vitro // 
Invest Ophthalmol. – 2000. – Vol. 41. – Ð. 601-609.

15. Cheung CMG, Munshi V., Mughal S., et al. 
Anatomical success rate of macular hole surgery 
with autologous platelet without internal-limiting 
membrane peeling // Eye. – 2005. – Vol.19. –  ¹ 
11. – Ð.1191-1193. 

16. Coats G. The pathology of macular holes // 
Royal London Ophthalmol // Hosp. Rep. – 1907.– 
Vol. 17.– P. 69-96.

17. Cole B.J., Seroyer S.T., Filardo G., Bajaj S., 
Fortier L.A. Platelet-rich plasma: where are we now 
and where are we going? //Sports Health. – 2010. 
– Vol. 2. – ¹ 3. – Ð. 203-210.

18. Crane D., Peter Everts P.A.M. Platelet Rich 
Plasma (PRP) Matrix Grafts // Pain Manag. – 2008. 
– Vol. 8. – ¹ 1. – P. 12-26.

19. Dhawahir-Scala F.E., Maino A., Saha K. 
et al. To posture or not to posture after macular 
hole surgery // Retina. – 2008. –Vol. 28. – ¹ 1. 
– P. 60-65.

20. Engelmann K., Sievert U., Hölig K., Wittig 
D., Weßlau S., Domann S., Siegert G., Valtink M. 
Effect of autologous platelet concentrates on the 
anatomical and functional outcome of late stage 
macular hole surgery: A retrospective analysis //  
Bundesgesundheitsblatt Gesundheitsforschung 
Gesundheitsschutz. – 2015. – Vol. 58. – ¹ 11-12. 
– Ð. 1289-1298. 

21. Floryan K., Berghoff W.J. Intraoperative 
use of autologous platelet rich and platelet poor 

plasma for orthopaedic surgery patients // AORN 
J.  – 2004. – Vol. 80. – Ð.668–674.22. García-
Arumí J., Martinez V., Puig J., Corcostegui. The 
role of vitreoretinal surgery in the management of 
myopic macular hole without retinal detachment 
// Retina. – 2001. – Vol. 21. – ¹ 4. – Ð. 332-338.

22. Gaudric A., Massin P., Paques M., et al. Au-
tologous platelet concentrate for the treatment 
of full-thickness macular holes // Graefes Arch 
Clin Exp Ophthalmol. – 1995. – Vol. 233. – ¹ 
9. – Ð. 549-554. 

23. Gupta D. Face-down posturing after macu-
lar hole surgery. A review // Retina. – 2009. – Vol. 
29. – ¹ 4. – P. 430-443.

24. Harrison P., Cramer E.M. Platelet alpha-
granules // Blood. Rev. – 1993. – ¹ 7. – P.52-62.

25. Hoerauf H., Kluter H., Joachimmeyer E., 
et al. Results of vitrectomy and the no-touch-
technique using autologous adjuvants in macular 
hole treatment // Int. Ophthalmol. – 2001 . – Vol. 
24. – ¹ 3. – Ð. 151-159. 

26. Kapoor K.G., Khan A.N., Tieu B.C., Khur-
shid G.S. Revisiting autologous platelets as an 
adjuvant in macular hole repair: chronic macular 
holes without prone positioning // Ophthalmic 
Surgery lasers & Imaging – 2012. – Vol. 43. – ¹ 
4. – P. 291-295.

27. Kelly N.E., Wendel R.T. Vitreous surgery for 
idiopathic macular holes. Results of a pilot study 
// Arch. Ophthalmolog. – 1991.– Vol. 109.– P. 
654-659.

28. Knapp H. Ueber isolirte zerreissungen der 
aderhaut in folge von traument auf dem augapfel 
// Arch. Augenheilk. – 1869. – Vol. 1. – P. 6-29.

29. Konstantinidis A., Hero M., Nanos P., et 
al. Efficacy of autologous platelets in macular 
hole surgery // Clin. Ophthalmol. – 2013. – Vol. 
7. – Ð. 745.

30. Korobelnik J.F., Hannouche D., Belayachi 
N., Branger M., Guez J.E., Hoang-Xuan T. Autolo-
gous platelet concentrate as an adjunct in macular 
hole healing: a pilot study // Ophthalmology. – 
1996. – Vol. 103. – ¹ 4. – Ð. 590-594. 

31. Kube T., Hermel M., Dahlke C., Hutschen-
reuter G., Schrage N., Kirchhof  Â. Macular hole 
surgery: experience with autologous platelet con-
centrate and indocyanine green-assisted internal 
limiting membrane peeling // Klin Monbl Augen-
heilkd. – 2002. – Vol. 219. – ¹ 12. – Ð. 883-888.

32. Kusuhara S., Teraoka Escano M.F., Fujii S. 
et al. Prediction of postoperative visual outcome 
based on hole configuration by optical coherence 
tomography in eyes with idiopathic macular hole 
//  Am. J. Ophthalmol. – 2004. – Vol. 138. – ¹ 
5. – Ð. 709-716. 

33. Lyons R.M., Moses H.L. Transforming growth 
factors and the regulation of cell proliferation // Eur. 
J. Biochem. – 1990. – Vol. 187. – Ð. 467-473.

34. Madreperla S.A., Geiger G.L., Funata M. et 
al .Clinicopathologic correlation of a macular 
hole treated by cortical vitreous peeling and gas 
tamponade // Ophthalmology. – 1994. – Vol.101. 
– Ð. 682-686.

35. Mester V., Kuhn F. Internal limiting mem-
brane removal in the management of full-thick-
ness macular holes // Am. J. Ophthalmol. – 2000. 
– Vol. 129. – Ð.769–777.

36. Mittra R.A., Kim J.E., Han D.P., Pollack J.S. 
Sustained postoperative facedown positioning is 



Àñïèðàíòñêèé âåñòíèê Ïîâîëæüÿ ¹ 5-6, 2016 93

unnecessary for successful macular hole surgery 
// Br. J. Ophthalmol. – 2009. – Vol. 93. – ¹ 5. – Ð. 
664-666. 

37. Mulhern M.G., Cullinane A., Cleary P.E. 
Visual and anatomical success with short-term 
macular tamponade and autologous platelet con-
centrate // Graefes Arch. Clin. Exp. Ophthalmol. 
– 2000. – Vol. 238. – ¹ 7. – Ð. 577-583. 

38. Paques M., Chastang C., Mathis A. et al. Ef-
fect of autologous platelet concentrate in surgery 
for idiopathic macular hole: results of a multi-
center, double-masked, randomized trial. Platelets 
in Macular Hole Surgery Group // Ophthalmology. 
–1999. – Vol.106. – ¹ 5. – Ð. 932-938. 

39. Pollard T.D., Earnshaw W.C. Cell Biology 
// N.Y.: Elsivier Science, 2007. 

40. Robert E. Marx, Platelet-reach plasma 
(PRP): what is PRP and what is not PRP? // Implant 
dentistry. – 2001. – Vol.10. – ¹ 4.

41. Smiddy W.E., Flynn H.W. Pathogenesis of 
macular holes and Therapeutic implications // 
Am. J. Ophthalmol.– 2004.– Vol. 137.– P. 525-537.

42. Tadayoni R., Gaudric A., Haouchine B., 
Massin P. Relationship between macular hole 
size and the potential benefit of internal limiting 
membrane peeling // Br. J. Ophthalmol. – 2006. 
– Vol. 90. – ¹ 10. – Ð. 1239-1241.

43. Tornambe P.E., Poliner L.S., Grote K. Macular 
hole surgery without face-down positioning. A pilot 
study // Retina. – 1997. – Vol. 17. – ¹ 3. – Ð. 179-185.

44. Velhagen K.H.,  Druegg À.,  Rieck Ð. 
Ðroliferation and wound healing of retinal pig-
ment epithelium cells in vitro. Åffect of human 
thrombocyte concentrate, serum and PDGF // 
Ophthalmologe. – 1999. – Vol. 96. – ¹ 2. – Ð. 77-81.

45. Zeeman W.P.D. Uber loch und cystenbil-
dung der fovea centralis // Graefes Arch. Clin. 
Exp. Ophthalmol. – 1912. – Vol. 80. – P. 259-269.


