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Ââåäåíèå. Âèçóàëèçàöèÿ ðàêà ïðåäñòàòåëüíîé æåëåçû (ÐÏÆ) îñòà¸òñÿ àêòóàëüíîé ïðî-
áëåìîé â óðîëîãèè è îíêîëîãèè. 

Öåëü èññëåäîâàíèÿ. Îöåíêà âîçìîæíîñòè âèçóàëèçàöèè ÐÏÆ ñ ïîìîùüþ 320-ñðåçî-
âîé ïåðôóçèîííîé êîìïüþòåðíîé òîìîãðàôèè (ÏÊÒ).

Ìàòåðèàëû è ìåòîäû. Áûëè îöåíåíû ðåçóëüòàòû îáñëåäîâàíèÿ 15 ïàöèåíòîâ ñ ïî-
äîçðåíèåì íà ÐÏÆ. Èññëåäîâàíèÿ áûëè âûïîëíåíû íà 320-ñðåçîâîì ñïèðàëüíîì êîì-
ïüþòåðíîì òîìîãðàôå Aquilion One (Toshiba, ßïîíèÿ). Ïåðôóçèþ ïðåäñòàòåëüíîé æåëå-
çû âû÷èñëÿëè ìåòîäîì ìàêñèìàëüíîãî ãðàäèåíòà. Äàëåå íà êàæäîé ïåðôóçèîííîé êàðòå 
ðàçìåùàëè çîíû èíòåðåñà. Äëÿ êàæäîé èç çîí èíòåðåñà ðàññ÷èòûâàëè ñëåäóþùèå ïîêà-
çàòåëè: ñðåäíÿÿ ñêîðîñòü êðîâîòîêà, íîðìàëèçîâàííàÿ ñêîðîñòü êðîâîòîêà, ðàçíèöà ñêî-
ðîñòè êðîâîòîêà â êîíòðëàòåðàëüíûõ çîíàõ èíòåðåñà, ðàçíèöà íîðìàëèçîâàííîé ñêîðî-
ñòè êðîâîòîêà â êîíòðëàòåðàëüíûõ çîíàõ èíòåðåñà. Ðàçëè÷èÿ ìåæäó ïîêàçàòåëÿìè â çà-
âèñèìîñòè îò ðåçóëüòàòîâ ãèñòîëîãè÷åñêîãî èññëåäîâàíèÿ êàæäîé èç çîí èíòåðåñà îöåíè-
âàëè äèñïåðñèîííûì àíàëèçîì ñ ïîñëåäóþùèì ïîïàðíûì ñðàâíåíèåì ñ êðèòåðèåì Òüþ-
êè. Ñòàòèñòè÷åñêóþ çíà÷èìîñòü ðàçëè÷èé îöåíèâàëè â ñïåöèàëèçèðîâàííîì ÿçûêå ïðî-
ãðàììèðîâàíèÿ R v3.2, ñ ïðèìåíåíèåì ïàêåòîâ pROC.

Ðåçóëüòàòû è âûâîäû. Âñåãî áûëî ïîëó÷åíî 180 áèîïòàòîâ. Èç íèõ: 19 – ÐÏÆ ∑ Ãëèñî-
íà 6; 17 – ÐÏÆ ∑ Ãëèñîíà 7; 5 – ÐÏÆ ∑ Ãëèñîíà 8; 7 – âîñïàëåíèå; 121 – îòñóòñòâèå ïàòîëî-
ãè÷åñêèõ èçìåíåíèé; 11– ïðîñòàòè÷åñêàÿ èíòðàýïèòåëèàëüíàÿ íåîïëåçèÿ (ÏÈÍ). Ïëîùà-
äè ïîä ROC êðèâûìè èçó÷àåìûõ ïîêàçàòåëåé: ñðåäíÿÿ ñêîðîñòü êðîâîòîêà 0.6343, íîðìà-
ëèçîâàííàÿ ñêîðîñòü êðîâîòîêà 0.5300, ðàçíèöà ñêîðîñòè êðîâîòîêà â êîíòðëàòåðàëüíûõ 
çîíàõ èíòåðåñà 0.5875, ðàçíèöà íîðìàëèçîâàííîé ñêîðîñòè êðîâîòîêà â êîíòðëàòåðàëü-
íûõ çîíàõ èíòåðåñà 0.6263. Ðåçóëüòàòû íàøåãî èññëåäîâàíèÿ äåìîíñòðèðóþò ìàëóþ ÷óâ-
ñòâèòåëüíîñòü ìåòîäà â âûÿâëåíèè ÐÏÆ íèçêîé ñòåïåíè çëîêà÷åñòâåííîñòè.
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THE FIRST EXPERIENCE OF USING 320-SLICE CT PERFUSION 
IMAGING IN PROSTATE CANCER

Introduction: Visualization of prostate cancer remains an actual problem in the urology 
and oncology.

Purpose of the study: Evaluation of prostate cancer visualization using 320-slice perfusion 
computed tomography (PCT).

Materials and methods: PCT results of 15 patients with suspected prostate cancer were 
evaluated. Studies were performed with the 320-slice spiral computed tomography Aquilion 
One (Toshiba, Japan). Perfusion of the prostate was calculated by the maximum gradient. 
Next to each perfusion map placed the zone of interest. For each area of interest the following 
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indicators were taken into consideration: the average velocity of blood flow, normalized 
blood flow velocity, the difference of blood flow velocity in the contralateral areas of interest, 
the difference of the normalized blood flow velocity in the contralateral areas of interest. 
Differences between indicies and the results of histological examination for each zone of 
interest were evaluated by the variance analysis and by pairwise comparison with the Tukey’s 
criterion. Statistical significance of differences was assessed by the specialized computer 
language R v 3.2, using pROC packets.

Results and conclusions: 180 biopsies were obtained. 19 ( prostate cancer Σ Gleason 6), 17 
(prostate cancer Σ Gleason 7), 5 – (prostate cancer Gleason Σ 8), 7 (inflammation), 121 (no 
pathological), 11 (prostatic intraepithelial neoplasia (PIN)). The areas under the ROC curves 
for the studied parameters were: average blood flow rate 0.6343, normalized blood flow rate 
0.5300, blood flow velocity difference in contralateral areas of interest 0.5875, normalized 
blood flow velocity difference in the contralateral areas of interest 0.6263. The obtained 
findings show a low sensitivity of the method in the detection of low-grade prostate cancer.

Keywords: prostate cancer, perfusion computed tomography, Gleason score, flow rate.
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Ðàê ïðåäñòàòåëüíîé æåëåçû (ÐÏÆ) ÿâ-
ëÿåòñÿ àêòóàëüíîé ïðîáëåìîé â óðîëîãèè 
è îíêîëîãèè. Â Ðîññèè ÐÏÆ çàíèìàåò âòî-
ðîå ìåñòî â ñòðóêòóðå îíêîëîãè÷åñêèõ çà-
áîëåâàíèé ó ìóæ÷èí è ñîñòàâëÿåò 11,9% 
[1]. Â ÑØÀ ÐÏÆ íàõîäèòñÿ íà ïåðâîì ìå-
ñòå ñðåäè îíêîëîãè÷åñêèõ áîëüíûõ ìóæ-
ñêîãî ïîëà [2]. Îñòà¸òñÿ àêòóàëüíîé ïðî-
áëåìà ðàííåãî âûÿâëåíèÿ ëîêàëèçîâàííî-
ãî ÐÏÆ. Ê îñíîâíûì ìåòîäàì ñêðèíèíãà 
ÐÏÆ îòíîñÿòñÿ: ïàëüöåâîå ðåêòàëüíîå èñ-
ñëåäîâàíèå (ÏÐÈ), îïðåäåëåíèå êîíöåí-
òðàöèè â êðîâè ïðîñòàòè÷åñêîãî ñïåöè-
ôè÷åñêîãî àíòèãåíà (ÏÑÀ), òðàíñðåêòàëü-
íîå óëüòðàçâóêîâîå èññëåäîâàíèå (ÒÐÓÇÈ). 
Îêîí÷àòåëüíûé äèàãíîç ÐÏÆ óñòàíàâëè-
âàåòñÿ ïîñëå ãèñòîëîãè÷åñêîãî èññëåäîâà-
íèÿ òêàíè, ïîëó÷åííîé ïðè áèîïñèè ïðåä-
ñòàòåëüíîé æåëåçû è/èëè îïåðàöèîííîãî 
ìàòåðèàëà [2]. Â ïîñëåäíåå âðåìÿ áîëüøîå 
ðàçâèòèå ïðèîáðåëè ìåòîäû ëó÷åâîé äè-
àãíîñòèêè çàáîëåâàíèé ïðåäñòàòåëüíîé 
æåëåçû. Ñîâðåìåííûå ìåòîäû âèçóàëèçà-
öèè ïîçâîëÿþò âûÿâëÿòü ïàòîëîãè÷åñêèå 
èçìåíåíèÿ â ïðåäñòàòåëüíîé æåëåçå, ïî-
äîçðèòåëüíûå íà ÐÏÆ. Ñîãëàñíî ðåêîìåí-
äàöèÿì äëÿ âèçóàëèçàöèè ÐÏÆ â ïðåäå-
ëàõ ïðåäñòàòåëüíîé æåëåçû èñïîëüçóþò-
ñÿ ÒÐÓÇÈ è ìàãíèòíî-ðåçîíàíñíàÿ òîìî-
ãðàôèÿ (ÌÐÒ) [3]. Ïåðâûå èññëåäîâàíèÿ î 
âîçìîæíîñòè èñïîëüçîâàíèÿ êîìïüþòåð-
íîé òîìîãðàôèè (ÊÒ) â âûÿâëåíèè ëîêà-
ëèçîâàííîãî ÐÏÆ ïîêàçàëè, ÷òî ÊÒ óñòó-
ïàåò ÌÐÒ è íå ïîçâîëÿåò îò÷åòëèâî äèô-
ôåðåíöèðîâàòü îïóõîëü, îãðàíè÷åííóþ 
â ïðåäåëàõ ïðåäñòàòåëüíîé æåëåçû [5, 6, 7, 
8]. Ëèøü â 2000 ã. A. Prando è S. Wallace óêà-
çàëè íà âîçìîæíîñòü âèçóàëèçèðîâàòü ëî-

êàëèçîâàííûé ÐÏÆ ñ ïîìîùüþ êîìïüþ-
òåðíîé òîìîãðàôèè (ÊÒ) ñ âíóòðèâåííûì 
êîíòðàñòèðîâàíèåì [4]. Îäíàêî âïîñëåä-
ñòâèè äàííûé ìåòîä íå âîø¸ë â êëèíè-
÷åñêóþ ïðàêòèêó èç-çà øèðîêîãî ðàñïðî-
ñòðàíåíèÿ ÌÐÒ, êîòîðàÿ ïðåâîñõîäèò ÊÒ â 
âûÿâëåíèè ëîêàëèçîâàííîãî ÐÏÆ. Èññëå-
äîâàíèÿ ïîñëåäíèõ ëåò, ïðîâåäåííûå íà 
ñîâðåìåííûõ òîìîãðàôàõ ñ èñïîëüçîâà-
íèåì áîëþñíîãî êîíòðàñòèðîâàíèÿ, ïîä-
òâåðæäàþò, ÷òî ÷óâñòâèòåëüíîñòü ÊÒ ñ êîí-
òðàñòèðîâàíèåì íèæå, ÷åì ó ÌÐÒ (63% vs. 
88%), îäíàêî ïðè ýòîì ñïåöèôè÷íîñòü ÊÒ 
âûøå (98% vs. 86%) [9, 10, 11]. Ñ 2005 ãîäà â 
ëèòåðàòóðå ñòàëè ïîÿâëÿòüñÿ ðàáîòû î âîç-
ìîæíîñòè èñïîëüçîâàíèÿ ïåðôóçèîííîé 
êîìïüþòåðíîé òîìîãðàôèè (ÏÊÒ) â äèà-
ãíîñòèêå ëîêàëèçîâàííîãî ÐÏÆ [12, 13]. 
Äàííûå ðàáîòû áûëè âûïîëíåíû ñ èñ-
ïîëüçîâàíèåì 64-ñðåçîâûõ êîìïüþòåð-
íûõ òîìîãðàôîâ, ÷òî çíà÷èòåëüíî îãðà-
íè÷èâàëî òîëùèíó ïîëÿ ñêàíèðîâàíèÿ è 
çàòðóäíÿëî îöåíêó ïåðôóçèè âî âñ¸ì îáú-
¸ìå òêàíè ïðåäñòàòåëüíîé æåëåçû. Òàêæå 
ýòè èññëåäîâàíèÿ áûëè ïðîâåäåíû íà íå-
áîëüøèõ âûáîðêàõ è íîñèëè ýêñïåðèìåí-
òàëüíûé õàðàêòåð, ÷òî óêàçûâàåò íà íåîá-
õîäèìîñòü ïðîâåäåíèÿ äàëüíåéøèõ èññëå-
äîâàíèé, êàñàþùèõñÿ ðîëè ÏÊÒ â äèàãíî-
ñòèêå ÐÏÆ.

Öåëü èññëåäîâàíèÿ: îöåíèòü âîç-
ìîæíîñòè âèçóàëèçàöèè ÐÏÆ ñ ïîìî-
ùüþ 320-ñðåçîâîé ÏÊÒ. Äîñòèæåíèå äàí-
íîé öåëè ïðåäïîëàãàëî îöåíêó êîððå-
ëÿöèè ìåæäó äàííûìè ÏÊÒ è äàííûìè 
òðàíñðåêòàëüíîé ìóëüòèôîêàëüíîé áè-
îïñèè ïðåäñòàòåëüíîé æåëåçû ïîä ÓÇ-
êîíòðîëåì.
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Ìàòåðèàëû è ìåòîäû. Èññëåäîâà-
íèÿ áûëè âûïîëíåíû íà 320-ñðåçîâîì 
ñïèðàëüíîì êîìïüþòåðíîì òîìîãðàôå 
Aquilion One (Toshiba, ßïîíèÿ). Ó÷èòû-
âàÿ îòñóòñòâèå â íàñòîÿùåå âðåìÿ ñòàí-
äàðòèçèðîâàííîãî ïðîòîêîëà èññëåäî-
âàíèÿ ÏÊÒ ïðåäñòàòåëüíîé æåëåçû, íàìè 
áûë èñïîëüçîâàí ñàìîñòîÿòåëüíî ðàçðà-
áîòàííûé îðèãèíàëüíûé àëãîðèòì èñ-
ñëåäîâàíèÿ. Ïàöèåíòó âûïîëíÿëîñü âíó-
òðèâåííîå ââåäåíèå 50 ìë âîäîðàñòâî-
ðèìîãî éîäñîäåðæàùåãî íåèîííîãî êîí-
òðàñòíîãî âåùåñòâà, ñî ñêîðîñòüþ åãî ââå-
äåíèÿ 5-7 ìë/ñ. Êîí-
öåíòðàöèÿ êîíòðàñò-
íîãî àãåíòà ñîñòàâëÿ-
ëà 320-380 ìã/ìë. Ñêî-
ðîñòü ââåäåíèÿ âàðüè-
ðîâàëà â çàâèñèìîñòè 
îò äèàìåòðà óñòàíîâ-
ëåííîãî ïåðèôåðè÷å-
ñêîãî âíóòðèâåííîãî 
êàòåòåðà. Èññëåäîâà-
íèå âûïîëíÿëè â îáú-
¸ìíîì ðåæèìå ñ 11 ñå-
ðèÿìè íà 15, 18, 21, 24, 
27, 30, 40, 45, 50, 55, 60 
ñåêóíäàõ ñ ìîìåíòà 
ââåäåíèÿ êîíòðàñòíî-
ãî âåùåñòâà, ñ òîëùè-
íîé ñðåçîâ 0.5 ìì. Øè-
ðèíà ïîëÿ ñêàíèðîâà-
íèÿ ñîñòàâëÿëà 16 ñì. 
Äàëåå ïðîèçâîäèëîñü 
ñîçäàíèå ïåðôóçèîí-
íûõ êàðò ïðåäñòàòåëü-
íîé æåëåçû ïóò¸ì ïî-
ñòðîåíèÿ êðèâûõ èç-
ìåíåíèÿ äåíñèòîìå-
òðè÷åñêîé ïëîòíîñòè 
âî âðåìåíè äëÿ êàæäî-
ãî âîêñåëÿ ïðåäñòàòåëüíîé æåëåçû è íà-
ðóæíîé ïîäâçäîøíîé àðòåðèè. Ñêîðîñòü 
êðîâè=gradCmax/Cmax. grad Cmax – ìàê-
ñèìàëüíûé ãðàäèåíò âîñõîäÿùåé ÷àñòè 
êðèâîé èçìåíåíèÿ ïëîòíîñòè â êàæäîì 
ó÷àñòêå òêàíè ïðåäñòàòåëüíîé æåëåçû. 
Cmax – ìàêñèìàëüíîå çíà÷åíèå ïëîòíî-
ñòè â íàðóæíîé ïîäâçäîøíîé àðòåðèè.

Ïðîèçâîäèëîñü âûÿâëåíèå ó÷àñòêà 
ìàêñèìàëüíîãî îòíîøåíèÿ èçìåíåíèÿ 
ïëîòíîñòè ê äëèòåëüíîñòè ó÷àñòêà è îïðå-
äåëåíèÿ îòíîøåíèÿ íàéäåííîé âåëè÷èíû 
ê çíà÷åíèþ ìàêñèìàëüíîé ïëîòíîñòè íà-
ðóæíîé ïîäâçäîøíîé àðòåðèè. Ïåðôóçè-
îííûå êàðòû ðàññ÷èòûâàëèñü â àâòîìàòè-
÷åñêîì ðåæèìå ñ ïîìîùüþ ïðîãðàììíî-
ãî îáåñïå÷åíèÿ Body Perfusion (Toshiba, 
ßïîíèÿ). 

Íà ñëåäóþùåì ýòàïå íà êàæäîé ïåðôó-
çèîííîé êàðòå ðàçìåùàëè çîíû èíòåðåñà. 
Äëÿ ýòîãî íà òîìîãðàììàõ â ñàãèòàëüíîé 

ïðîåêöèè îòìå÷àëè äëèííèê ïðåäñòà-
òåëüíîé æåëåçû è äåëèëè åãî íà òðè ðàâ-
íûå ÷àñòè. Â êîñîé ïðîåêöèè, ïåðïåíäè-
êóëÿðíîé äëèííèêó, ïåðåõîäèëè â öåíòð 
êàæäîé èç ÷àñòåé è äåëèëè èçîáðàæåíèÿ 
íà 4 îäèíàêîâûå ÷àñòè. Íå äàëüøå ÷åì 2 
ñì îò çàäíåé ñòåíêè ïðåäñòàòåëüíîé æå-
ëåçû îòìå÷àëè 4 çîíû èíòåðåñà îêðóãëîé 
ôîðìû ñîäåðæàùèõ 45 ïèêñåëåé. Êàæäàÿ 
èç 12 ïîëó÷åííûõ òàêèì îáðàçîì çîí èí-
òåðåñà ñîîòâåòñòâîâàëà âêîëó ïðè ìóëü-
òèôîêàëüíîé áèîïñèè èç 12 òî÷åê (ðè-
ñóíîê 1) [14].

Äëÿ êàæäîé èç çîí èíòåðåñà ðàññ÷èòû-
âàëè ñëåäóþùèå ïîêàçàòåëè:

Ñðåäíÿÿ ñêîðîñòü êðîâîòîêà =

 
I – äåíñèòîìåòðè÷åñêàÿ ïëîòíîñòü, i – 

èíäåêñ ïèêñåëÿ â çîíå èíòåðåñà, n – ÷èñ-
ëî ïèêñåëåé â çîíå èíòåðåñà.

Íîðìàëèçîâàííàÿ ñêîðîñòü êðîâîòîêà = 

Ðàçíèöà ñêîðîñòè êðîâîòîêà â êîíòðëà-
òåðàëüíûõ çîíàõ èíòåðåñà. 

Ðàçíèöà íîðìàëèçîâàííîé ñêîðîñòè 
êðîâîòîêà â êîíòðëàòåðàëüíûõ çîíàõ èí-
òåðåñà.

Ðèñ. 1. Çîíû èíòåðåñà ïðåäñòàòåëüíîé æåëåçû
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Äëÿ êàæäîãî èç ïîêàçàòåëåé áûëà ïî-
ñòðîåíà ROC êðèâàÿ. Äèàãíîñòè÷åñêóþ 
ýôôåêòèâíîñòü ïîêàçàòåëåé îöåíèâàëè 
ïóòåì ñðàâíåíèÿ ïëîùàäè ïîä ROC êðè-
âûìè. 

Ðàçëè÷èÿ ìåæäó ïîêàçàòåëÿìè â çàâè-
ñèìîñòè îò ðåçóëüòàòîâ ãèñòîëîãè÷åñêî-
ãî àíàëèçà êàæäîé èç çîí èíòåðåñà îöåíè-
âàëè äèñïåðñèîííûì àíàëèçîì ñ ïîñëå-
äóþùèì ïîïàðíûì ñðàâíåíèåì ñ êðèòå-
ðèåì Òüþêè.

Ñòàòèñòè÷åñêóþ çíà÷èìîñòü ðàçëè-
÷èé îöåíèâàëè â ñïåöèàëèçèðîâàííîì 
ÿçûêå ïðîãðàììèðîâàíèÿ, ïðåäíàçíà÷åí-
íîì äëÿ ñòàòèñòè÷åñêîãî àíàëèçà R v 3.2, 
ñ ïðèìåíåíèåì ïàêåòîâ pROC.

Êëèíè÷åñêèé ìàòåðèàë
Â èññëåäîâàíèå âîøëè ïàöèåíòû ñ ïî-

äîçðåíèåì íà ÐÏÆ. Áûëî âêëþ÷åíî 15 ïà-
öèåíòîâ ñ ïîêàçàíèÿìè äëÿ âûïîëíåíèÿ 
òðàíñðåêòàëüíîé ìóëüòèôîêàëüíîé áè-
îïñèè ïðåäñòàòåëüíîé æåëåçû ïîä óëüòðà-
çâóêîâûì êîíòðîëåì. Âñå ó÷àñòíèêè èññëå-
äîâàíèÿ ïîäïèñûâàëè èíôîðìèðîâàííîå 
ñîãëàñèå. Âîçðàñò ïàöèåíòîâ íàõîäèëñÿ â 
èíòåðâàëå îò 54 äî 76 ëåò. Óðîâåíü ÏÑÀ âà-
ðüèðîâàë îò 4.5 äî 16.7 íã/ìë. Îáú¸ì ïðåä-
ñòàòåëüíîé æåëåçû ïî äàííûì ÒÐÓÇÈ ñî-
ñòàâëÿë îò 34 äî 133 ñì³. Êðèòåðèÿìè îò-
áîðà ïàöèåíòîâ áûë ïîâûøåííûé óðîâåíü 
ÏÑÀ, âûÿâëåííûé â äâóõ ïîñëåäîâàòåëü-
íûõ èññëåäîâàíèÿõ ñ èíòåðâàëîì îò ÷å-
òûð¸õ äî âîñüìè íåäåëü. Ïîâòîðíûé àíà-
ëèç óðîâíÿ ÏÑÀ ó êàæäîãî ïàöèåíòà âû-
ïîëíÿëñÿ ñ èñïîëüçîâà-
íèåì òåõ æå ìåòîäîâ è 
â òîé æå ëàáîðàòîðèè, 
ãäå è ïðåäûäóùèé. Àíà-
ëèç ïðîâîäèëñÿ â ñòàí-
äàðòíûõ óñëîâèÿõ (áåç 
ïðåäøåñòâóþùèõ ìà-
íèïóëÿöèé, òàêèõ êàê 
êàòåòåðèçàöèÿ, öèñòî-
ñêîïèÿ èëè òðàíñóðåò-
íàÿ ðåçåêöèÿ, è ïðè îò-
ñóòñòâèè èíôåêöèé ìî-
÷åâûõ ïóòåé). Ïî ðå-
çóëüòàòàì ïàëüöåâîãî 
ðåêòàëüíîãî èññëåäî-
âàíèÿ è òðàíñðåêòàëü-
íîãî óëüòðàçâóêîâîãî 
èññëåäîâàíèÿ ïàòîëî-
ãè÷åñêèõ èçìåíåíèé 
âûÿâëåíî íå áûëî. Òàêæå ó ïàöèåíòîâ, îòî-
áðàííûõ â ãðóïïó, â àíàìíåçå îòñóòñòâîâà-
ëè ïåðâè÷íûå áèîïñèè ïðåäñòàòåëüíîé 
æåëåçû. Ïàöèåíòàì íàêàíóíå áèîïñèè âû-
ïîëíÿëàñü ÏÊÒ ïðåäñòàòåëüíîé æåëåçû ïî 
âûøåóêàçàííîé ìåòîäèêå.

Ïîäãîòîâêà ïàöèåíòîâ
Ïðè ïîäãîòîâêå ê ÏÊÒ ïðåäñòàòåëüíîé 

æåëåçû ïàöèåíòàì çà äåíü äî èññëåäîâà-

íèÿ íàçíà÷àëàñü äèåòà ñ çàïðåòîì íà ïðî-
äóêòû, ñîäåðæàùèå áîëüøîå êîëè÷åñòâî 
áåëêà è êëåò÷àòêè, ãàçîîáðàçóþùèå ïðî-
äóêòû. Çà äâà ÷àñà äî èññëåäîâàíèÿ ïàöè-
åíò âûïèâàë îäèí ëèòð íåãàçèðîâàííîé 
âîäû, ñ öåëüþ ïðåãèäðàòàöèè è íàïîëíå-
íèÿ ìî÷åâîãî ïóçûðÿ.

Ðåçóëüòàòû
Áûëî ïîëó÷åíî 180 áèîïòàòîâ (òàáëè-

öà 1).

Òàáëèöà 1 
Ðåçóëüòàòû 

ãèñòîëîãè÷åñêîãî àíàëèçà áèîïòàòîâ

Äèàãíîç
×èñëî 

áèîïòàòîâ

ÐÏÆ ∑ Ãëèñîíà 6 19

ÐÏÆ ∑ Ãëèñîíà 7 17

ÐÏÆ ∑ Ãëèñîíà 8 5

Âîñïàëåíèå 7

Îòñóòñòâèå ïàòîëîãè÷åñêèõ 
èçìåíåíèé

121

Ïðîñòàòè÷åñêàÿ èíòðàýïèòåëè-
àëüíàÿ íåîïëàçèÿ (PIN)

11

Ñòàòèñòè÷åñêè çíà÷èìûå ðàçëè÷èÿ 
äëÿ ñðåäíåé ñêîðîñòè êðîâîòîêà áûëè 
âûÿâëåíû ìåæäó íîðìàëüíîé ïàðåíõè-
ìîé è ÐÏÆ ∑ Ãëèñîíà 7 (p=0.0348970), 
PIN è ÐÏÆ ∑ Ãëèñîíà 7 (ð=0.0083449), PIN 
è ÐÏÆ ∑ Ãëèñîíà 6 (ð=0.0345580) (ðèñó-
íîê 2).

Âñå ðàçëè÷èÿ äëÿ íîðìàëèçîâàííîé 
ñðåäíåé ñêîðîñòè êðîâîòîêà áûëè ñòàòè-
ñòè÷åñêè íå çíà÷èìû (ðèñóíîê 3).

Âñå ðàçëè÷èÿ äëÿ ðàçíèöû ìåæäó ñêî-
ðîñòüþ êðîâîòîêà â êîíòðëàòåðàëüíûõ 
çîíàõ áûëè ñòàòèñòè÷åñêè íå çíà÷èìû 
(ðèñóíîê 4).

Ñòàòèñòè÷åñêè çíà÷èìûå ðàçëè÷èÿ äëÿ 
ðàçíèöû ìåæäó íîðìàëèçîâàííîé ñêîðî-

Ðèñ. 2. Ñòàòèñòè÷åñêèå ðàçëè÷èÿ ìåæäó ñðåäíåé ñêîðîñòüþ 
êðîâîòîêà è ãèñòîëîãè÷åñêèì èññëåäîâàíèåì
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ñòüþ êðîâîòîêà â êîíòðëàòåðàëüíûõ çî-
íàõ áûëè âûÿâëåíû ìåæäó ó÷àñòêàìè âîñ-
ïàëåíèÿ è ÐÏÆ ∑ Ãëèñîíà 8 (ð=0.0496554), 
PIN è ÐÏÆ ∑ Ãëèñîíà 8 (ð=0.0363539).

Ðèñ. 5. ROC êðèâûå èçó÷àåìûõ 
ïåðôóçèîííûõ ïîêàçàòåëåé

Ïëîùàäè ïîä RÎÑ êðèâûìè èçó÷àå-
ìûõ ïåðôóçèîííûõ ïîêàçàòåëåé (ðèñó-
íîê 5) ïðåäñòàâëåíû â òàáëèöå 2. Ðàçëè-
÷èÿ ìåæäó ïëîùàäÿìè ïîä êðèâûìè áûëè 
ñòàòèñòè÷åñêè íå çíà÷èìû, ÷òî ñâèäå-

òåëüñòâóåò î òîì, ÷òî 
íàì íå óäàëîñü íàéòè 
ðàçëè÷èé â äèàãíîñòè-
÷åñêîé ýôôåêòèâíî-
ñòè ðàçí ûõ ïîäõîäîâ, 
òàê êàê ïëîùàäü ïîä 
ROC êðèâûìè îòëè÷à-
ëàñü ñòàòèñòè÷åñêè íå 
çíà÷èìî.

Êëèíè÷åñêèé
ïðèìåð

 Ó ïàöèåíòà Ð. 60 
ëåò â íîÿáðå 2014ã., â 
õîäå äâóõ ïîñëåäîâà-
òåëüíûõ àíàëèçîâ ñ èí-
òåðâàëîì â øåñòü íå-
äåëü, âûÿâëåíî ïîâû-
øåíèå óðîâíÿ ÏÑÀ äî 
5.79 íã/ìë. Ïðè ïàëü-
öåâîì ðåêòàëüíîì è 
óëüòðàçâóêîâîì èññëå-
äîâàíèè ïàòîëîãè÷å-
ñêèõ èçìåíåíèé íå âû-
ÿâëåíî. 25.11.2014 ã. 
ïàöèåíòó âûïîëíåíà 
ÏÊÒ ïðåäñòàòåëüíîé 
æåëåçû. Íà ïîëó÷åí-
íûõ ñòàíäàðòíûõ èçî-
áðàæåíèÿõ ñ êîíòðàñò-
íûì óñèëåíèåì ïîâû-
øåííîãî íàêîïëåíèÿ 
êîíòðàñòíîãî àãåíòà 
â òêàíè ïðåäñòàòåëü-
íîé æåëåçû íå îïðå-
äåëÿåòñÿ. Íà ïåðôóçè-
îííûõ êàðòàõ ïðåäñòà-
òåëüíîé æåëåçû â îñíî-

âàíèè ïðàâîé äîëè âèçóàëèçèðóåòñÿ ó÷à-
ñòîê òêàíè ñ ïîâûøåííûì êðîâîòîêîì  
(ðèñóíîê 6).

26.11.2014 ã. ïàöèåíòó âûïîëíÿåòñÿ 
òðàíñðåêòàëüíàÿ ìóëüòèôîêàëüíàÿ áè-
îïñèÿ ïðåäñòàòåëüíîé æåëåçû ïîä óëü-
òðàçâóêîâûì êîíòðîëåì. Ïðè ãèñòîëî-
ãè÷åñêîì èññëåäîâàíèè â 3 òî÷êàõ èç 12, 
ñîîòâåòñòâóþùèõ îñíîâàíèþ è ñðåäíåé 
÷àñòè ïðàâîé äîëè, âûÿâëåíà àäåíîêàð-
öèíîìà ïðåäñòàòåëüíîé æåëåçû (ñóììà 
Ãëèñîíà 3+4=7). Ïðè îñòåîñöèíòèãðà-
ôèè è ðåíòãåíîãðàôèè îðãàíîâ ãðóä-
íîé êëåòêè äàííûõ î âòîðè÷íûõ èçìå-
íåíèÿõ íå ïîëó÷åíî. Óâåëè÷åííûõ òàçî-
âûõ ëèìôàòè÷åñêèõ óçëîâ âî âðåìÿ ÏÊÒ 
òàêæå íå âûÿâëåíî. Áîëüíîìó óñòàíîâ-
ëåí äèàãíîç «ðàê ïðåäñòàòåëüíîé æåëå-
çû T2bN0M0». Îò ðàäèêàëüíîãî õèðóð-
ãè÷åñêîãî ëå÷åíèÿ áîëüíîé îòêàçàëñÿ. Â 
ìàðòå-àïðåëå 2015 ã. ïàöèåíòó âûïîëíå-
íà ðàäèêàëüíàÿ äèñòàíöèîííàÿ ëó÷åâàÿ 
òåðàïèÿ. Â íàñòîÿùåå âðåìÿ ïðèçíàêîâ 
ïðîãðåññèðîâàíèÿ çàáîëåâàíèÿ ó áîëü-
íîãî íå âûÿâëåíî.

Ðèñ. 3. Ñòàòèñòè÷åñêèå ðàçëè÷èÿ ìåæäó íîðìàëèçîâàííîé 
ñðåäíåé ñêîðîñòüþ êðîâîòîêà è ãèñòîëîãè÷åñêèì 

èññëåäîâàíèåì

Ðèñ. 4. Ñòàòèñòè÷åñêèå ðàçëè÷èÿ ìåæäó ðàçíèöåé ñêîðîñòè 
êðîâîòîêà â êîíòðëàòåðàëüíûõ çîíàõ è ãèñòîëîãè÷åñêèì 

èññëåäîâàíèåì
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Îáñóæäåíèå è âûâîäû
Ðåçóëüòàòû íàøåãî èññëåäîâàíèÿ ïî-

êàçàëè, ÷òî ñðåäè âñåõ ïîêàçàòåëåé íàè-
áîëåå âûñîêîé âàðèàáåëüíîñòüþ îáëàäà-
åò ñêîðîñòü êðîâîòîêà. Îäíàêî íàèáîëü-
øèå ðàçëè÷èÿ ìåæäó íåèçìåí¸ííîé òêà-
íüþ è ÐÏÆ áûëè âûÿâëåíû èìåííî äëÿ 
ýòîãî ïîêàçàòåëÿ. Ïîýòîìó äëÿ çàäà÷è âû-
ÿâëåíèÿ ÐÏÆ íåò íåîáõîäèìîñòè â èçìå-
ðåíèè íîðìàëèçîâàííîé ñêîðîñòè êðî-
âîòîêà è ðàçíèöû ñêîðîñòè êðîâîòîêà â 
êîíòðàëàòåðàëüíûõ ó÷àñòêàõ. Áîëåå òîãî, 
îöåíêà ðàçíèöû ñêîðîñòè êðîâîòîêà â 
êîíòðàëàòåðàëüíûõ ó÷àñòêàõ íå ïîçâî-
ëÿåò îáíàðóæèòü ÐÏÆ â ñëó÷àå åãî ìóëü-
òèôîêàëüíîãî ðàñïðîñòðàíåíèÿ â òêàíè 
ïðåäñòàòåëüíîé æåëåçû. Èññëåäîâàíèé, 
ïîñâÿùåííûõ äèàãíîñòè÷åñêîé ýôôåê-
òèâíîñòè ÏÊÒ â âûÿâëåíèè ÐÏÆ, â äîñòóï-
íîé íàì ëèòåðàòóðå íå íàéäåíî. Ðåçóëüòà-
òû íàøåãî èññëåäîâàíèÿ äåìîíñòðèðóþò 
ìàëóþ ÷óâñòâèòåëüíîñòü ìåòîäà â âûÿâëå-
íèè ÐÏÆ íèçêîé ñòåïåíè çëîêà÷åñòâåí-
íîñòè. Ïîõîæèå ðåçóëüòàòû áûëè ïîëó÷å-
íû â èññëåäîâàíèè N. Schieda et al. î ðîëè 
êîìïüþòåðíîé òîìîãðàôèè â ïåðâè÷íîé 

äèàãíîñòèêå ÐÏÆ. ×óâñòâèòåëüíîñòü ÊÒ 
äëÿ ÐÏÆ ∑ Ãëèñîíà 6 ñîñòàâèëà 41%, à äëÿ 
ÐÏÆ ∑ Ãëèñîíà 9 – 84% [11]. Òàêæå îäíèì 
èç îãðàíè÷åíèé èññëåäîâàíèÿ áûëî ñî-
ïîñòàâëåíèå äàííûõ ÏÊÒ ñ ðåçóëüòàòàìè 
áèîïñèè, à íå ñ îïåðàöèîííûì ìàòåðèà-
ëîì. Òàêèì îáðàçîì, ðîëü ÏÊÒ   â ïåðâè÷-
íîé äèàãíîñòèêå ëîêàëèçîâàííîãî ÐÏÆ 
òðåáóåò äàëüíåéøåãî èçó÷åíèÿ.
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Òàáëèöà 2

Ïëîùàäè ïîä RÎÑ êðèâûìè èçó÷àåìûõ ïåðôóçèîííûõ ïîêàçàòåëåé

Ïîêàçàòåëü
Ïëîùàäü ïîä 
ROC êðèâîé

Ñðåäíÿÿ ñêîðîñòü êðîâîòîêà 0.6343 
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