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Âñòóï. Íèðêîâî-êë³òèííèé ðàê (ÍÊÐ)
íàëåæèòü äî 10 íàéá³ëüø ðîçïîâñþäæåíèõ çëî-
ÿê³ñíèõ ïóõëèí ó âñüîìó ñâ³ò³ [1]. Íèí³ ä³àãíîñ-
òèêà ÍÊÐ ñïðÿìîâàíà íå ëèøå íà âèçíà÷åííÿ
ðîçì³ð³â òà ïîøèðåíîñò³ öüîãî çëîÿê³ñíîãî íî-
âîóòâîðåííÿ (ÇÍ), àëå ³ íà îòðèìàííÿ ³íôîð-
ìàö³¿ ïðî ã³ñòîëîã³÷íèé ï³äòèï ïóõëèíè (à òà-
êîæ íàÿâí³ñòü ñàðêîìàòî¿äíîãî òà ðàáäî¿äíîãî
êîìïîíåíò³â), ñòóï³íü äèôåðåíö³àö³¿ òà íàÿâí³ñòü
ó ¿¿ òêàíèíàõ íåêðîòè÷íèõ çì³í. Ðåçóëüòàòîì íå-
äîñêîíàëîñòåé â ³ñíóþ÷èõ ä³àãíîñòè÷íèõ ìåòî-
äèêàõ ³ àëãîðèòìàõ º íàäì³ðíî âèñîêèé â³äñî-
òîê õâîðèõ, ÿêèì ïðîâåäåíå îïåðàòèâíå ë³êó-
âàííÿ ïðè ï³äîçð³ íà ÍÊÐ, ó ÿêèõ ä³àãíîñòîâàíî
äîáðîÿê³ñí³ ïóõëèíè çà äàíèìè ê³íöåâîãî ïàòî-
ëîã³÷íîãî àíàë³çó. Òàê, ó 176 õâîðèõ ç ßïîí³¿,
ÿêèì áóëî âèêîíàíî ïàðö³àëüíó íåôðåêòîì³þ
ïðè ï³äîçð³ íà ÍÊÐ (ïðè ñåðåäíüîìó ðîçì³ð³
ïóõëèíè 2,3 ñì, ä³àïàçîí â³ä 0,3 äî 5,8 ñì), ÷àñò-
êà äîáðîÿê³ñíèõ ïóõëèí ñòàíîâèëà 11% [2]. Ó
äîñë³äæåíí³ Link et al., ïîíàä 30% ïóõëèí, ÿê³
ìàëè îçíàêè çëîÿê³ñíîñò³ çà äàíèìè ïðîìåíå-
âèõ ìåòîä³â îáñòåæåíü, âèÿâèëèñü äîáðîÿê³ñíè-
ìè ï³ñëÿ âèêîíàííÿ ëàïàðîñêîï³÷íî¿ ïàðö³àëü-
íî¿ íåôðåêòîì³¿ [3]. Íåçâàæàþ÷è íà çíà÷íèé
ïðîãðåñ ó ðîçâèòêó ïðîìåíåâèõ ìåòîä³â îáñòå-
æåííÿ, íèí³ äîñòîâ³ðíî äèôåðåíö³þâàòè ÍÊÐ â³ä
äîáðîÿê³ñíèõ ïóõëèí íèðîê, òàêèõ ÿê îíêîöèòî-
ìà (ÎÖ), àíã³îì³îë³ïîìà (ÀÌË) ç íèçüêèì
âì³ñòîì æèðó ÷è ïàï³ëÿðíà àäåíîìà (ÏÀ) íèð-
êè, à òàêîæ òî÷íî ä³àãíîñòóâàòè ð³çí³ ã³ñòîëîã³÷í³
ï³äòèïè òà ñòóï³íü äèôåðåíö³àö³¿ öüîãî ÇÍ, ïðàê-
òè÷íî íåìîæëèâî, ùî ñòâîðþº ñåðéîçíó êë³í³÷íó
äèëåìó (4). Ó çâ’ÿçêó ç öèì â îñòàíí³ ðîêè ³íòå-
ðåñ äîñë³äíèê³â ñôîêóñîâàíèé íà âèçíà÷åíí³ ðîë³
ïðîìåíåâèõ á³îìàðêåð³â ÍÊÐ íà îñíîâ³ ÓÇÄ, ÊÒ,
ÌÐÒ òà ðàä³îíóêë³äíèõ ìåòîä³â äîñë³äæåííÿ äëÿ
ä³àãíîñòèêè òà ïðîãíîçóâàííÿ ïåðåá³ãó öüîãî
çàõâîðþâàííÿ. Ïðîòå, æîäåí ³ç âèâ÷åíèõ á³îìàð-
êåð³â íå áóâ âàë³äîâàíèé ³ íå íàáóâ øèðîêîãî

çàñòîñóâàííÿ ó çâ’ÿçêó ³ç íåâåëèêîþ äîêàçîâîþ
áàçîþ àáî/òà íåäîñòàòíüîþ òî÷í³ñòþ [5–7]. Â
îäí³é ç íàøèõ ïîïåðåäí³õ ðîá³ò ìè ïðîâîäèëè
âèâ÷åííÿ ïðîìåíåâèõ á³îìàðêåð³â íà îñíîâ³ ÊÒ
äëÿ äèôåðåíö³àö³¿ ìàëèõ íèðêîâèõ íîâîóâòîðåíü
[8], òîìó â öüîìó äîñë³äæåíí³ ïðåäñòàâëåí³ ïóõ-
ëèíè ðîçì³ðîì > 4 ñì ó íàéá³ëüøîìó âèì³ð³.

Ìåòà äîñë³äæåííÿ: âèçíà÷åííÿ åôåêòèâ-
íîñò³ çàñòîñóâàííÿ ïðîìåíåâèõ á³îìàðêåð³â ÍÊÐ
íà îñíîâ³ äàíèõ ìóëüòèôàçíî¿ ÊÒ äëÿ äèôåðåí-
ö³éíî¿ ä³àãíîñòèêè äàíî¿ ïàòîëîã³¿.

Ìàòåð³àëè ³ ìåòîäè äîñë³äæåííÿ. Äîñë³ä-
æåííÿ áóëî äîçâîëåíî åòè÷íîþ êîì³ñ³ºþ
Ëüâ³âñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî óí³âåð-
ñèòåòó ³ì. Äàíèëà Ãàëèöüêîãî òà ïðîõîäèëî âïðî-
äîâæ 2013–2018 ðð. Äî ðåòðîñïåêòèâíîãî  äîñë³ä-
æåííÿ óâ³éøëè 120 õâîðèõ ³ç ñîë³äíèìè ïóõ-
ëèíàìè íèðîê, ÿêèì ç öüîãî ïðèâîäó áóëî âè-
êîíàíî íåôðåêòîì³þ ³ç ïîäàëüøèì ïàòîìîðôî-
ëîã³÷íèì àíàë³çîì, ñåðåä íèõ – 84 (70,0%) ïà-
ö³ºíòè ç ÍÊÐ, 14 (11,67%) õâîðèõ ³ç ïåðåõ³äíî-
êë³òèííîþ êàðöèíîìîþ (ÏÊÊ) íèðêîâî¿ ìèñ-
êè òà 22 (18,33%) âèïàäêè äîáðîÿê³ñíèõ ïóõ-
ëèí íèðîê (8 ç ÎÖ, 7 ç ÀÌË òà 7 ç ÏÀ). Êðè-
òåð³¿ âêëþ÷åííÿ äî äîñë³äæåííÿ áóëè íàñòóïí³:
äîðîñëèé â³ê õâîðîãî; ðîçì³ð ïóõëèíè íèðêè,
çà äàíèìè ïðîìåíåâèõ îáñòåæåíü > 4 ñì ó íàé-
á³ëüøîìó âèì³ð³; â³äñóòí³ñòü ïðîòèïîêàçàíü äî
ïðîâåäåííÿ ÊÒ, òàêèõ ÿê: àëåðã³ÿ íà êîíòðàñò-
íèé àãåíò, âèðàæåíà íèðêîâà ÷è ïå÷³íêîâà íå-
äîñòàòí³ñòü, ìàñà ò³ëà ïîíàä 150 êã, êëàóñòðîôî-
á³ÿ, âàã³òí³ñòü; íàÿâí³ñòü ïîêàç³â äî ïðîâåäåííÿ
êðîñ-ñåêö³éíèõ îáñòåæåíü, òàêèõ, ÿê ÊÒ àáî âæå
³ñíóþ÷èõ ðåçóëüòàò³â öèõ îáñòåæåíü íà åëåêò-
ðîííèõ íîñ³ÿõ ÷è â åëåêòðîíí³é áàç³ äàíèõ.
Êîìï’þòåðíà òîìîãðàô³ÿ âèêîíóâàëàñü çà äî-
ïîìîãîþ ìóëüòèñï³ðàëüíîãî êîìï’þòåðíîãî òî-
ìîãðàôà  BrightSpeed 16 (General Electric®, ÑØÀ).
ßê êîíòðàñòíó ðå÷îâèíó çàñòîñîâóâàëè éîïðîì³ä
àáî éîãåêñîë ó ðîçðàõóíêó 1–1,2 ìë íà 1 êã
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ìàñè ò³ëà, ÿêèé âíóòð³øíüîâåííî ââîäèëè çà
äîïîìîãîþ àâòîìàòè÷íîãî ³íæåêòîðà êîíòðàñòó
Dual Shot alpha 7 (Nemoto®, ßïîí³ÿ). Ïîá³÷íèõ
ðåàêö³é ï³ñëÿ ââåäåííÿ êîíòðàñòíî¿ ðå÷îâèíè ó
æîäíîìó âèïàäêó íå ñïîñòåð³ãàëîñü. Îáñòåæåí-
íÿ ïðîâîäèëîñü íàòùå, ï³ñëÿ ñïîæèâàííÿ 1,5 ð³äè-
íè âïðîäîâæ 12 ãîäèí ïåðåä ñêàíóâàííÿì. Äëÿ
ñêàíóâàííÿ ÷åðåâíî¿ ïîðîæíèíè ³ òàçà, ïðè ïî-
ëîæåíí³ õâîðîãî ëåæà÷è íà ñïèí³, âèêîðèñòîâó-
þ÷è ðåêîìåíäîâàíèé âèðîáíèêîì ïðîòîêîë ³ç
íàñòóïíèìè ïàðàìåòðàìè:

– ñï³ðàëüíà ù³ëüí³ñòü = 5,0 ìì;
– êðîê = 1,375:1;
– øâèäê³ñòü = 27,50 ìì/îáåðò;
– ³íòåðâàë = 5,0 ìì;
– êóò íàõèëó ãåíòð³ = 80,0 °;
– FOV = 46õ46 ñì;
– kV = 130;
– mA = 350;
– çàãàëüíà äîçà = 6–16 ìÇâ;
– çàãàëüíèé ÷àñ îáñòåæåííÿ – â ñåðåäíüî-

ìó 8 õâèëèí.
Äî äîñë³äæåííÿ íå âõîäèëè õâîð³ ç ³íôåê-

ö³ÿìè ñå÷îâèâ³äíèõ øëÿõ³â, ³ç äâîñòîðîíí³ì ÷è
ìíîæèííèì ïóõëèííèì óðàæåííÿì íèðîê òà âè-
ðàæåíîþ íèðêîâîþ íåäîñòàòí³ñòþ. Äî âêëþ÷åí-
íÿ â äîñë³äæåííÿ ó æîäíîãî õâîðîãî ÷åðåçøê³ðíà
ïóíêö³éíà á³îïñ³ÿ ÷è áóäü-ÿêå ë³êóâàííÿ ïóõ-
ëèíè íèðêè íå ïðîâîäèëîñü. Íàìè áóëè ñï³âñòàâ-
ëåí³ äàí³ ïàòîìîðôîëîã³÷íèõ âèñíîâê³â ³ç äàíè-
ìè ìóëüòèôàçíî¿ ÊÒ.

Íàìè áóëè ïðîàíàë³çîâàí³ ïîêàçíèêè ïðî-
ìåíåâî¿ ù³ëüíîñò³ (³íòåíñèâíîñò³ ñèãíàëó) ïóõ-
ëèíè íèðêè òà íîðìàëüíî¿ íèðêîâî¿ ïàðåíõ³ìè, ÿê³
áóëè îòðèìàí³ ï³ä ÷àñ êîæíî¿ ç ôàç ìóëüòèôàçíî¿
ÊÒ. Ó âñ³õ âèïàäêàõ ïðîâîäèëè ê³ëüê³ñíå âèì³ðþ-
âàííÿ àòåíóàö³¿ íàä ä³ëÿíêîþ íîâîóòâîðåííÿ: íà
àíàòîì³÷íî â³äïîâ³äíèõ ì³æ ñîáîþ ïðåêîíòðàñò-
íèõ çîáðàæåííÿõ (ÏÊÇ) òà çîáðàæåííÿõ îòðèìà-
íèõ âïðîäîâæ êîðòèêî-ìåäóëÿðíî¿ ôàçè (ÊÌÔ),
íåôðîãðàô³÷íî¿ ôàçè (ÍÔ) ³ åêñêðåòîðíî¿ ôàçè
(ÅÔ), ðîçì³ùóþ÷è îáëàñòü çàö³êàâëåííÿ (ÎÇ) íàä
ä³ëÿíêîþ ïóõëèíè, ðåòåëüíî ïîâòîðþþ÷è ¿¿ êîí-
òóð (îìèíàþ÷è ä³ëÿíêè íåêðîçó àáî ê³ñòîçíèõ
âêëþ÷åíü ïðè ñîë³äíèõ âàð³àíòàõ), ðåºñòðóâàëè ïðî-
ìåíåâó ù³ëüí³ñòü òêàíèí íîâîóòâîðåííÿ â HU. Ó
âèïàäêó âèðàæåíî¿ ãåòåðîãåííîñò³ íîâîóòâîðåííÿ,
ÎÇ ðîçòàøîâóâàëè íàä ä³ëÿíêîþ ³ç íàéâèùèì çíà-
÷åííÿì ïðîìåíåâî¿ ù³ëüíîñò³. Òàêèì ÷èíîì äëÿ
êîæíî¿ ïóõëèíè ïðîâîäèëè òðèðàçîâå âèì³ðþâàííÿ,
ï³ñëÿ ÷îãî íà îñíîâ³ îòðèìàíèõ äàíèõ âèðàõîâóâà-
ëè ñåðåäíº àðèôìåòè÷íå.

Ïðè ïðîâåäåíí³ ÊÒ, äëÿ îòðèìàííÿ ðåôå-
ðåíòíèõ çíà÷åíü ²Ñ íîðìàëüíî¿ íèðêîâî¿ ïàðåí-
õ³ìè, ÎÇ ðîçì³ðîì ó ñåðåäíüîìó 1,5±0,4 ñì ðîç-

òàøîâóâàëè íàä ïàðåíõ³ìîþ íåóðàæåíî¿ íèðêè
â³ä³áðàíèõ õâîðèõ áåç íèðêîâî¿ ïàòîëîã³¿ (n=30),
ÿê³ ïðîõîäèëè ÊÒ-îáñòåæåííÿ ÷åðåâíî¿ ïîðîæ-
íèíè ç êîíòðàñòîì  ïðè ï³äîçð³ íà çàõâîðþâàí-
íÿ ïîçà ìåæàìè ñå÷îâèä³ëüíî¿ ñèñòåìè, ï³ñëÿ ÷îãî
âèêîíóâàëè ðåºñòðàö³þ ïîêàçíèê³â ïðîìåíåâî¿
ù³ëüíîñò³. Âêàçàíèì ìåòîäîì ïðîâîäèëè òðèðà-
çîâ³ âèì³ðè, ï³ñëÿ ÷îãî ç îòðèìàíèõ äàíèõ âèðà-
õîâóâàëîñü ñåðåäíº àðèôìåòè÷íå. Õâîð³ ³ç ÍÊÐ
óâ³éøëè äî îñíîâíî¿ ãðóïè, ïàö³ºíòè ³ç ÏÊÊ
íèðêîâî¿ ìèñêè – äî ïåðøî¿ ãðóïè ïîð³âíÿííÿ,
îñîáè ç äîáðîÿê³ñíèìè ïóõëèíàìè íèðîê – äî
äðóãî¿ ãðóïè ïîð³âíÿííÿ, à îñîáè áåç íèðêîâî¿
ïàòîëîã³¿ – äî ãðóïè êîíòðîëþ.

Äëÿ ðîáîòè ³ç ÊÒ-çîáðàæåííÿìè âèêîðèñ-
òîâóâàëè ïðîãðàìí³ ïàêåòè RadiAnt DICOM Viewer
4.0.3 òà eFilm Workstation 4.1.0. Äëÿ ï³äòâåðäæåí-
íÿ íàÿâíîñò³ ñòàòèñòè÷íèõ â³äì³ííîñòåé ó ñåðåäí³õ
çíà÷åííÿõ ³íòåíñèâíîñò³ ñèãíàëó (²Ñ) ì³æ ãðóïà-
ìè õâîðèõ âèð³øóâàëîñÿ çàâäàííÿ ïåðåâ³ðêè íó-
ëüîâî¿ ã³ïîòåçè ïðî â³äñóòí³ñòü ð³çíèö³ ó çàçíà÷å-
íèõ ïîêàçíèêàõ, ïðè ð³âí³ çíà÷óùîñò³ ≤0,05. Äëÿ
äîñÿãíåííÿ ö³º¿ ìåòè âèêîðèñòîâóâàâñÿ äèñïåð-
ñ³éíèé àíàë³ç – analysis of variance (ANOVA). ×óò-
ëèâ³ñòü, ñïåöèô³÷í³ñòü òà òî÷í³ñòü ìåòîäó ðîçðàõî-
âóâàëèñü çà äîïîìîãîþ ROC-àíàë³çó. Äëÿ ñòàòèñ-
òè÷íî¿ îáðîáêè îòðèìàíèõ ó õîä³ äîñë³äæåííÿ ðå-
çóëüòàò³â âèêîðèñòîâóâàëèñü ïðîãðàìí³ ïàêåòè
Microsoft Excel 2016 òà IBM SPSS Statistics 22,

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Ñåðåäí³é â³ê
õâîðèõ ³ç ïóõëèíàìè íèðîê ñòàíîâèâ 58,86±
8,25 ðîêó. Ñåðåäí³é ðîçì³ð íîâîóòâîðåííÿ ñêëà-
äàâ 7,46±2,83 ñì (â³ä 4,05 äî 12,95 ñì). Ñåðåäí³é
ðîçì³ð íîâîóòâîðåíü ó õâîðèõ ³ç ÍÊÐ áóâ
7,57±2,67 ñì (â³ä 4,10 äî 12,95 ñì); ïàö³ºíò³â ³ç
ÏÊÊ íèðêîâî¿ ìèñêè – 5,65±2,40 ñì (â³ä 4,25
äî 6,95 ñì); òà õâîðèõ ³ç äîáðîÿê³ñíèìè ïóõëè-
íàìè íèðîê – 6,18±2,39 ñì (â³ä 4,15 äî 8,85 ñì).

Ïðè àíàë³ç³ ²Ñ ïóõëèí íà ïðåêîíòðàñòíèõ
çîáðàæåííÿõ, à òàêîæ çîáðàæåííÿõ êîðòèêî-ìå-
äóëÿðíî¿, íåôðîãðàô³÷íî¿ òà åêñêðåòîðíî¿ ôàç ÊÒ
â îñíîâí³é, ïîð³âíÿííÿ òà â êîíòðîëüí³é ãðóïàõ,
íàìè áóëî îòðèìàíî â³äì³ííîñò³ ó ïðîìåíåâ³é
ù³ëüíîñò³ ÿê ïóõëèí, òàê ³ íîðìàëüíî¿ íèðêîâî¿
ïàðåíõ³ìè (ðèñ. 1).

Âðàõîâóþ÷è, ùî ó âèÿâëåíí³ ÍÊÐ íàéá³ëüø
³íôîðìàòèâíèìè º êîðòèêî-ìåäóëÿðíà òà íå-
ôðîãðàô³÷í³ ôàçè ÊÒ, îòðèìàí³ äàí³ º íåî÷³êó-
âàíèìè, ïðîòå çðîçóì³ëèìè, îñê³ëüêè òðèâàë³ñòü
«âèìèâàííÿ» êîíòðàñòíèõ ðå÷îâèí ³ç òêàíèí
ïóõëèíè çàëåæèòü â³ä ö³ëî¿ íèçêè ôàêòîð³â, òà-
êèõ, ÿê ñòóï³íü ìàêðî- òà ì³êðîâàñêóëÿðèçàö³¿,
îñîáëèâîñò³ ã³ñòîëîã³÷íî¿ àðõ³òåêòóðè, ³ ÿê³ çíà÷-
íî â³äð³çíÿþòüñÿ ïðè ÍÊÐ, ÏÊÊ íèðêîâî¿ ìèñêè
òà äîáðîÿê³ñíèõ ïóõëèíàõ íèðîê. Òàê, çà íàøèìè
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äàíèìè, íàéâèùà ñåðåäíÿ ³íòåíñèâí³ñòü ñèãíàëó
íà ÊÒ-çîáðàæåííÿõ åêñêðåòîðíî¿ ôàçè ñïîñòåð³-
ãàëàñü ó êîíòðîëüí³é ãðóï³ (85,52±11,34 HU), à
íàéíèæ÷à – ó ãðóï³ ³ç ÏÊÊ íèðêîâî¿ ìèñêè
(37,33±5,75 HU), ð³çíèöÿ ì³æ íèìè ñêëàäàëà
ð<0,001. Ñåðåäíº çíà÷åííÿ ïðîìåíåâî¿ ù³ëüíîñò³
ÍÊÐ ñòàíîâèëî 71,69±10,26 HU ³ òàêîæ ñòàòèñ-
òè÷íî äîñòîâ³ðíî â³äð³çíÿëîñü â³ä ³íøèõ ãðóï
(ð<0,001). Ó ãðóï³ ³ç äîáðîÿê³ñíèìè ïóõëèíàìè
íèðîê äàíèé ïîêàçíèê ñêëàäàâ 60,0±14,36 HU,
à ð³çíèöÿ éîãî ì³æ ³íøèìè ãðóïàìè áóëà
ð<0,001. Çîáðàæåííÿ êîðòèêî-ìåäóëÿðíî¿ òà íå-
ôðîãðàô³÷íî¿ ôàç òàêîæ äîáðå õàðàêòåðèçóâàëè
ð³çí³ ãðóïè, ïðîòå, ó ïåðøîìó âèïàäêó íå áóëî

ñóòòºâî¿ ð³çíèö³ ó ñåðåäí³õ çíà÷åííÿõ ³íòåíñèâ-
íîñò³ ñèãíàëó ì³æ ÏÊÊ íèðêîâî¿ ìèñêè òà äîá-
ðîÿê³ñíèìè ïóõëèíàìè íèðêè (ð=0,109), à â äðó-
ãîìó – òàêî¿ ð³çíèö³ íå áóëî ì³æ ÍÊÐ òà äîá-
ðîÿê³ñíèìè ïóõëèíàìè (ð=0,993) (òàáë. 1).

Áóëî âñòàíîâëåíî, ùî ñåðåäí³ çíà÷åííÿ
³íòåíñèâíîñò³ ï³äòèï³â ÍÊÐ íàéá³ëüøå â³äð³çíÿ-
ëèñü ì³æ ñîáîþ íà çîáðàæåííÿõ êîðòèêî-ìåäó-
ëÿðíî¿ ôàçè: íàéâèùèé öåé ïîêàçíèê áóâ ïðè
ïàï³ëÿðíîìó ã³ñòîëîã³÷íîìó ï³äòèï³ ÍÊÐ
(118,66±9,17 HU), ïîñåðåäí³é ïðè êîíâåíö³éíî-
ìó (107,99±26,68 HU), òà íàéìåíøèé – ïðè õðî-
ìîôîáíîìó ÍÊÐ (86,60±13,08 HU), ùî ïîÿñ-
íþºòüñÿ â³äì³ííîñòÿìè ó çäàòíîñò³ íàêîïè÷ó-

Ðèñ. 1. Êîðîáêîâà ä³àãðàìà ïðîìåíåâî¿ ù³ëüíîñò³ ñîë³äíèõ
ïóõëèí íèðîê òà íîðìàëüíî¿ íèðêîâî¿ ïàðåíõ³ìè

íà ÊÒ-çîáðàæåííÿõ ð³çíèõ ôàç

Òàáëèöÿ 1
Ñåðåäíÿ ³íòåíñèâí³ñòü ñèãíàëó ñîë³äíèõ çëîÿê³ñíèõ ³ äîáðîÿê³ñíèõ ïóõëèí

íèðîê òà íîðìàëüíî¿ íèðêîâî¿ ïàðåíõ³ìè íà çîáðàæåííÿõ ôàç ÊÒ

Ôàçà ÊÒ

Ãðóïà ïðåêîíòðàñòí³ êîðòèêî-ìåäóëÿðíà íåôðîãðàô³÷íà åêñêðåòîðíà

çîáðàæåííÿ, HU ôàçà, HU ôàçà, HU ôàçà, HU

ÍÊÐ, n=84 39,01±9,67 106,20±24,32 84,94±14,23 71,69±10,26

ÏÊÊ íèðêîâî¿ ìèñêè, n=14 25,91±5,70 68,96±13,16 54,06±4,96 37,33±5,75

Äîáðîÿê³ñí³ ïóõëèíè, n=22 34,45±8,19 85,35±20,08 85,59±21,37 60,0±14,36

Êîíòðîëü, n=30 30,84±6,51 119,38±13,21 115,11±36,03 85,52±11,34
ð

1, 2 <0,001 <0,001 <0,001 <0,001
ð

1, 3 0,125 <0,001 0,993 <0,001
ð

1, 4 <0,001 0,020 <0,001 <0,001
ð

2, 3 0,022 0,109 <0,001 <0,001
ð

2, 4 0,292 <0,001 <0,001 <0,001
ð

3, 4 0,442 <0,001 <0,001 <0,001
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âàòè êîíòðàñòí³ ðå÷îâèíè òà ã³ñòîëîã³÷íîþ àðõ³-
òåêòóðîþ öèõ ïóõëèí. Íà ÊÒ-çîáðàæåííÿõ êîð-
òèêî-ìåäóëÿðíî¿ ôàçè ìè ñïîñòåð³ãàëè ñòàòèñ-
òè÷íî äîñòîâ³ðíó â³äì³íí³ñòü ó ñåðåäí³õ çíà÷åí-
íÿõ ³íòåíñèâíîñò³ ñèãíàëó ì³æ ï³äãðóïàìè ³ç
ñêÍÊÐ òà õðÍÊÐ (ð=0,005) òà ïÍÊÐ ³ õðÍÊÐ
(ð<0,001), ïðîòå, òàêî¿ ð³çíèö³ íå áóëî ì³æ ï³äãðó-
ïàìè ³ç êîíâåíö³éíèì ³ ïàï³ëÿðíèì ã³ñòîëîã³÷-
íèìè âàð³àíòàìè ïóõëèíè (ð=0,223) (òàáë. 2).

ßê âèäíî íà ðèñ. 2, ä³àïàçîí çíà÷åíü ñêÍÊÐ
áóâ íàéá³ëüø øèðîêèì (à ï³êîâ³ çíà÷åííÿ –
íàéâèùèìè) ñåðåä ³íøèõ ï³äòèï³â ÍÊÐ, ùî ìè
ïîâ’ÿçóºìî ç³ çíà÷íîþ âàð³àáåëüí³ñòþ ó ì³êðî-
âàñêóëÿðèçàö³¿ äàíîãî ã³ñòîëîã³÷íîãî âàð³àíòà
ïóõëèíè.

Íà ÊÒ-çîáðàæåííÿõ ð³çíèõ ôàç ìè ñïîñòå-
ð³ãàëè çíà÷í³ â³äì³ííîñò³ ó ïîêàçíèêàõ ïðîìå-
íåâî¿ ù³ëüíîñò³ êîíâåíö³éíîãî ÍÊÐ âèñîêîãî

òà íèçüêîãî ñòóïåí³â çà Fuhrman. Ïóõëèíè íèçü-
êîãî ñòóïåíÿ ìàëè äîñòîâ³ðíî âèù³ çíà÷åííÿ ó
ïîð³âíÿíí³ ³ç âèñîêèì íà çí³ìêàõ ÊÒ âñ³õ ôàç.
Òàê, íà ÊÒ-çîáðàæåííÿõ êîðòèêî-ìåäóëÿðíî¿
ôàçè, ñåðåäíÿ ²Ñ ñâ³òëîêë³òèííîãî ÍÊÐ íèçüêî-
ãî ñòóïåíÿ çà Fuhrman ñòàíîâèëà 123,97±
24,06 HU òà äîñòîâ³ðíî â³äð³çíÿëàñÿ â³ä äàíîãî
ïîêàçíèêà ó ï³äãðóï³ ³ç ñêÍÊÐ âèñîêîãî ñòó-
ïåíÿ (90,10±16,11 HU, ð<0,001). Ïðîâåäåíèé
íàìè ñòàòèñòè÷íèé àíàë³ç íå âèÿâèâ äîñòîâ³ð-
íèõ â³äì³ííîñòåé ó ñåðåäí³õ çíà÷åííÿõ ÿê ³íòåí-
ñèâíîñò³ ñèãíàëó, òàê ³  â³äíîøåííÿ ïðîìåíåâî¿
ù³ëüíîñò³ ïóõëèíè äî íîðìàëüíî¿ íèðêîâî¿
ïàðåíõ³ìè ïàï³ëÿðíîãî ÍÊÐ âèñîêîãî òà íèçü-
êîãî ñòóïåí³â çà Fuhrman íà æîäí³é ³ç ôàç
ÊÒ (ð>0,05).

Ïðè âèêîíàíí³ ROC-àíàë³çó áóëî âñòàíîâ-
ëåíî, ùî ïðè äèôåðåíö³àö³¿ ÍÊÐ â³ä ³íøèõ ïóõ-

Ðèñ. 2. Êîðîáêîâà ä³àãðàìà ïðîìåíåâî¿ ù³ëüíîñò³ ã³ñòîëîã³÷íèõ
ï³äòèï³â ñîë³äíîãî ÍÊÐ íà ÊÒ-çîáðàæåííÿõ ð³çíèõ ôàç

Òàáëèöÿ 2
Ñåðåäíÿ ³íòåíñèâí³ñòü ñèãíàëó ïóõëèíè íà ÊÒ-çîáðàæåííÿõ ð³çíèõ ôàç

ïðè ñâ³òëîêë³òèííîìó, ïàï³ëÿðíîìó òà õðîìîôîáíîìó ÍÊÐ

Ôàçà ÊÒ

Ï³äãðóïà ïðåêîíòðàñòí³ êîðòèêî-ìåäóëÿðíà íåôðîãðàô³÷íà åêñêðåòîðíà

çîáðàæåííÿ, HU ôàçà, HU ôàçà, HU ôàçà, HU

ñêÍÊÐ, n=53 41,41±10,77 107,99±26,68 88,75±15,52 73,83±11,33

ïÍÊÐ, n=16 35,27±5,61 118,66±9,17 74,91±9,84 67,85±6,02

õðÍÊÐ, n=15 34,53±5,52 86,60±13,08 82,17±4,86 68,23±7,86
ð

1, 2 0,058 0,223 0,001 0,096
ð

1, 3 0,034 0,005 0,214 0,140
ð

2, 3 0,973 <0,001 0,287 0,994
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ëèí íèðîê ³íòåíñèâí³ñòü ñèãíàëó ïóõëèíè âèì³-
ðÿíà ç ÊÒ-çîáðàæåíü åêñêðåòîðíî¿ ôàçè ïðè
ïîðîãîâîìó çíà÷åíí³ 54,80 HU äåìîíñòðóâàëà
÷óòëèâ³ñòü òà ñïåöèô³÷í³ñòü â³äïîâ³äíî 98,8%
òà 69,4% (AUC=0,844, 95% Ä²=0,746–0,942,
ð<0,001) (ðèñ. 3).

Äèôåðåíö³àö³ÿ ÍÊÐ â³ä äîáðîÿê³ñíèõ ïóõ-
ëèí íèðîê áóëà ìîæëèâîþ ³ç äåùî ã³ðøèìè ïî-
êàçíèêàìè, íàéá³ëüø îïòèìàëüí³ ç ÿêèõ áóëè
îòðèìàí³ ïðè çàñòîñóâàíí³ ³íòåíñèâíîñò³ ñèãíà-
ëó ïóõëèíè âèì³ðÿíîþ íà ÊÒ-çîáðàæåííÿõ
åêñêðåòîðíî¿ ôàçè: ïðè ãðàíè÷íîìó çíà÷åíí³
61,84 HU ÷óòëèâ³ñòü òà ñïåöèô³÷í³ñòü ñêëàäàëè
â³äïîâ³äíî 79,8% òà 63,6% (AUC=0,745,
95% Ä²=0,599-0,891, ð<0,001).

Ïðè äèôåðåíö³àö³¿ êîíâåíö³éíîãî â³ä íå-
êîíâåíö³éíîãî ÍÊÐ, ³ç â³äíîñíî íåâèñîêèìè
ïîêàçíèêàìè òåñòó, íàéêðàù³ ç ÿêèõ áóëè îòðè-
ìàí³ ïðè âèêîðèñòàíí³ ³íòåíñèâíîñò³ ñèãíàëó
ïóõëèíè íåôðîãðàô³÷íî¿ ôàçè ïðè ïîðîãîâîìó
çíà÷åíí³ 79,39 HU ñòàíîâèëè â³äïîâ³äíî 71,7%
òà 54,8% (AUC=0,718, 95% Ä²=0610-0,826,
ð=0,001). Ó òîé æå ÷àñ äëÿ äèôåðåíö³àö³¿ ïàï³-
ëÿðíîãî â³ä õðîìîôîáíîãî ã³ñòîëîã³÷íîãî ï³äòèïó
ÍÊÐ íàéá³ëüø åôåêòèâíîþ áóëà êîðòèêî-ìå-
äóëÿðíà ôàçà: çàñòîñóâàííÿ ãðàíè÷íî¿ âåëè÷èíè
90,57 HU äîçâîëÿëî îòðèìàòè òåñò ³ç 100%-âîþ

÷óòëèâ³ñòþ, 73,3%-âîþ ñïåöèô³÷í³ñòþ òà âèñî-
êîþ òî÷í³ñòþ (AUC=0,983, 95% Ä²=0,946-1,0,
ð<0,001).

Ó äèôåðåíö³àö³¿ ñâ³òëîêë³òèííîãî ÍÊÐ
íèçüêîãî ñòóïåíÿ â³ä âèñîêîãî çà Fuhrman íàé-
êðàù³ ïîêàçíèêè òåñòó áóëî äîñÿãíóòî çà óìîâ
âèêîðèñòàííÿ ïðîìåíåâî¿ ù³ëüíîñò³ ïóõëèíè
âèì³ðÿíî¿ ç ÊÒ-çîáðàæåíü íåôðîãðàô³÷íî¿ ôàçè:
ïðè ïîðîãîâîìó çíà÷åíí³ 87,78 HU áóëî îòðè-
ìàíî âèñîêîòî÷íèé òåñò: ÷óòëèâ³ñòü – 100%, ñïå-
öèô³÷í³ñòü – 90,9%, AUC=0,969 (95% Ä²=0,922–
1,0, ð<0,001) (ðèñ. 4, 5).

Âèñíîâîê

Çàñòîñóâàííÿ ïðîìåíåâî¿ ù³ëüíîñò³ ïóõ-
ëèíè, âèçíà÷åíî¿ çà äîïîìîãîþ ìóëüòèôàçíî¿ ÊÒ
ó ÿêîñò³ ä³àãíîñòè÷íîãî ïðîìåíåâîãî á³îìàðêå-
ðà ñîë³äíîãî ÍÊÐ, º ö³ííèì êë³í³÷íèì ³íñòðó-
ìåíòîì ó äèôåðåíö³àö³¿ äàíî¿ ïàòîëîã³¿, ã³ñòîëî-
ã³÷íèõ ï³äòèï³â ïóõëèíè òà ¿¿ ñòóïåí³â çà
Fuhrman. Äèôåðåíö³àö³ÿ ÍÊÐ â³ä ³íøèõ ïóõëèí
íèðîê íà îñíîâ³ ³íòåíñèâíîñò³ ñèãíàëó ïóõëèíè,
âèì³ðÿíî¿ ç ÊÒ-çîáðàæåíü åêñêðåòîðíî¿ ôàçè
ïðè ïîðîãîâîìó çíà÷åíí³ 54,80 HU, ìîæëèâà ³ç
98,8%-âîþ ÷óòëèâ³ñòþ, 69,4%-âîþ ñïåöèô³÷-
í³ñòþ òà âèñîêîþ òî÷í³ñòþ ìåòîäó (AUC=0,844).
Íåãàòèâíîþ ñòîðîíîþ ìåòîäó º â³äíîñíî âåëè-
êå ïðîìåíåâå íàâàíòàæåííÿ íà õâîðîãî.

Ðèñ. 3. ROC-êðèâ³ ïðè äèôåðåíö³àö³¿ ñîë³äíîãî ÍÊÐ
â³ä ³íøèõ ïóõëèí íèðîê ïîáóäîâàí³ íà îñíîâ³ ïðîìåíåâî¿
ù³ëüíîñò³ ïóõëèíè ïðè ïîðîãîâîìó çíà÷åíí³ 54,80 HU
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Ðèñ. 4. Äàí³ ìóëüòèôàçíî¿ ÊÒ õâîðîãî Ã., 55 ð., åêçîô³òíà ïóõëèíà
çàäíüîãî ñåãìåíòà ë³âî¿ íèðêè ðîçì³ðîì 4,21õ4,10õ3,60 ñì,

ÎÇ ðîçòàøîâàíà íàä ïóõëèíîþ. À: àêñ³àëüíà ïðîåêö³ÿ,
êîðòèêî-ìåäóëÿðíà ôàçà, IÑ=91,45 HU; Á: àêñ³àëüíà ïðîåêö³ÿ,

íåôðîãðàô³÷íà ôàçà, IÑ=76,15 HU; Â: àêñ³àëüíà ïðîåêö³ÿ,
åêñêðåòîðíà ôàçà, ²Ñ=73,12 HU; Ã: ñàã³òàëüíà ïðîåêö³ÿ, ÊÌÔ,

ïóõëèíà ïîçíà÷åíà ñòð³ëêîþ. Õâîðîìó âèêîíàíî ïàðö³àëüíó
íåôðåêòîì³þ. Çàêëþ÷íèé ä³àãíîç: ñâ³òëîêë³òèííèé ÍÊÐ

ë³âî¿ íèðêè, ðÒ1bN0M0, III ñòóï³íü çà Fuhrman

Ðèñ. 5. Äàí³ ìóëüòèôàçíî¿ ÊÒ õâîðîãî Ñ., 56 ð., îñüîâà ïðîåêö³ÿ,
îíêîöèòîìà çàäíüîãî ñåãìåíòà ïðàâî¿ íèðêè 6,69õ6,34õ5,56,

ÎÇ íàä ïóõëèíîþ. A: ïðåêîíòðàñòíå çîáðàæåííÿ, ²Ñ=39,34 HU;
Á: êîðòèêî-ìåäóëÿðíà ôàçà, ²Ñ=102,23 HU; Â: íåôðîãðàô³÷íà ôàçà,

²Ñ=97,45 HU; Ã: åêñêðåòîðíà ôàçà, ²Ñ=69,46 HU
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ËÓ×ÅÂÛÅ ÁÈÎÌÀÐÊÅÐÛ ÍÀ ÎÑÍÎÂÅ
ÌÓËÜÒÈÔÀÇÍÎÉ ÊÒ Â
ÄÈÔÔÅÐÅÍÖÈÀÖÈÈ ÏÎ×Å×ÍÎ-
ÊËÅÒÎ×ÍÎÃÎ ÐÀÊÀ

Þ.Î. Ìûöèê, Þ.Á. Áîðûñ, È.Þ. Äóòêà,
È.Â. Äàö, Ñ.Í. Ïàñè÷íèê, Ä.Ç. Âîðîáåöü,
À.Ð. Êó÷åð, Á.Þ. Áîðûñ

Âñòóïëåíèå. Ïî÷å÷íî-êëåòî÷íûé ðàê
(ÏÊÐ) – îäíà èç 10 íàèáîëåå ðàñïðîñòðàíåí-
íûõ çëîêà÷åñòâåííûõ îïóõîëåé âî âñåì ìèðå. Â
ïîñëåäíèå ãîäû èíòåðåñ èññëåäîâàòåëåé ñôîêó-
ñèðîâàí íà îïðåäåëåíèè ðîëè ëó÷åâûõ áèîìàð-
êåðîâ ÏÊÐ íà îñíîâå ÓÇÈ, ÊÒ, ÌÐÒ è ðàäèî-
íóêëèäíûõ ìåòîäîâ äëÿ äèàãíîñòèêè è ïðîãíî-
çèðîâàíèÿ òå÷åíèÿ äàííîãî çàáîëåâàíèÿ. Öåëüþ

èññëåäîâàíèÿ áûëî îïðåäåëåíèå ýôôåêòèâíîñ-
òè èñïîëüçîâàíèÿ ëó÷åâûõ áèîìàðêåðîâ ÍÊÐ íà
îñíîâå äàííûõ ìóëüòèôàçíîé ÊÒ äëÿ äèôôå-
ðåíöèàëüíîé äèàãíîñòèêè äàííîé ïàòîëîãèè.

Ìàòåðèàëû è ìåòîäû. Â ðåòðîñïåêòèâíîå
èññëåäîâàíèå âîøëè 120 áîëüíûõ ñ ñîëèäíûìè
îïóõîëÿìè ïî÷åê >4 ñì â íàèáîëüøåì ðàçìåðå,

Summary

IMAGING BIOMARKERS BASED ON
MULTIPHASE CT DATA IN
DIFFERENTIATION OF RENAL CELL
CARCINOMA

Yu.O. Mytsyk, Yu.B. Borys, I.Yu. Dutka,
I.V. Dats, S.M. Pasichnyk, D.Z. Vorobets,
A.R. Kucher, B.Yu. Borys

Background. Renal-cell carcinoma (RCC) is
one of 10 mostly widely spread malignant tumors
in the world. Recently scientists focused on
investigation of new imaging biomarkers of RCC
based on USG, CT, MRI and radionuclide
examinations data in order to increase efficiency of
current pathology diagnostics. The goal of this study
was to evaluate an efficiency of application of the
novel biomarkers based on multi phase CT in
differential diagnostics of RCC.

Materials and methods. In total 120 patients
with solid renal tumors >4 cm in greatest dimension
in whom nephrectomy followed by pathological
analysis were enrolled into this retrospective study:
84 (70,0%) with RCC, 14 (11,67%) with
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êîòîðûì ïî ýòîé ïðè÷èíå áûëà ïðîâåäåíà íå-
ôðýêòîìèÿ ñ äàëüíåéøèì ïàòîìîðôîëîãè÷åñêèì
èññëåäîâàíèåì, ñðåäè íèõ – 84 (70,0%) áîëüíûõ
ñ ÏÊÐ, 14 (11,67%) ïàöèåíòîâ ñ ïåðåõîäíî-
êëåòî÷íûì ðàêîì ïî÷å÷íîé ëîõàíêè è 22
(18,33%) ñëó÷àÿ äîáðîêà÷åñòâåííûõ îïóõîëåé
ïî÷åê. Íàìè áûëè ñîïîñòàâëåíû äàííûå ïàòî-
ìîðôîëîãè÷åñêèõ èññëåäîâàíèé ñ äàííûìè ìóëü-
òèôàçíîé  ÊÒ.

Ðåçóëüòàòû. Äëÿ äèôôåðåíöèàöèè ÏÊÐ îò
äðóãèõ îïóõîëåé ïî÷åê èíòåíñèâíîñòü ñèãíàëà
íîâîîáðàçîâàíèÿ ÊÒ-èçîáðàæåíèé ýêñêðåòîðíîé
ôàçû ñ ïîðîãîâûì çíà÷åíèåì 54,80 HU äåìîí-
ñòðèðîâàëà ÷óâñòâèòåëüíîñòü è ñïåöèôè÷íîñòü
ñîîòâåòñòâåííî 98,8% è 69,4% (AUC=0,844,
95% ÄÈ=0,746–0,942, ð<0,001). Äèôôåðåíöèà-
öèÿ ÏÊÐ îò äîáðîêà÷åñòâåííûõ îïóõîëåé ïî÷åê
áûëà âîçìîæíîé ïðè ïîðîãîâîì çíà÷åíèè èí-
òåíñèâíîñòè ñèãíàëà 61,84 HU ÊÒ-èçîáðàæåíèé
ýêñêðåòîðíîé ôàçû ñ 79,8%-íîé ÷óâñòâèòåëü-
íîñòüþ è 63,6%-íîé ñïåöèôè÷íîñòüþ
(AUC=0,745, 95% ÄÈ=0,599–0,891, ð<0,001). Ïðè
äèôôåðåíöèàöèè ñâåòëîêëåòî÷íîãî îò íåñâåòëî-
êëåòî÷íîãî ÏÊÐ èñïîëüçóÿ èíòåíñèâíîñòü ñèã-
íàëà íåôðîãðàôè÷åñêîé ôàçû ñ ãðàíè÷íûì çíà-
÷åíèåì 79,39 HU ìû ïîëó÷èëè ÷óâñòâèòåëüíîñòü
è ñïåöèôè÷íîñòü ñîîòâåòñòâåííî 71,7% è 54,8%
(AUC=0,718, 95% ÄÈ=0610–0,826, ð=0,001). Òàê-
æå èñïîëüçîâàíèå èíòåíñèâíîñòè ñèãíàëà äåëà-
ëî âîçìîæíûì äèôôåðåíöèàöèþ ïàïèëëÿðíîãî
îò õðîìîôîáíîãî ÏÊÐ è îïðåäåëåíèå ñòóïåíåé
ÏÊÐ çà Fuhrman.

Âûâîäû. Èñïîëüçîâàíèå ëó÷åâîé ïëîòíîñ-
òè îïóõîëè, èçìåðåííîé ñ ïîìîùüþ ìóëüòèôàç-
íîé ÊÒ, â êà÷åñòâå äèàãíîñòè÷åñêîãî ëó÷åâîãî
áèîìàðêåðà ñîëèäíîãî ÏÊÐ ÿâëÿåòñÿ öåííûì
êëèíè÷åñêèì èíñòðóìåíòîì äèôôåðåíöèàöèè
äàííîé ïàòîëîãèè, ãèñòîëîãè÷åñêèõ ïîäòèïîâ
îïóõîëè è åå ñòåïåíåé ïî  Fuhrman. Íåäîñòàò-
êîì ìåòîäà ÿâëÿåòñÿ îòíîñèòåëüíî âûñîêàÿ ëó-
÷åâàÿ íàãðóçêà íà áîëüíîãî.

Êëþ÷åâûå ñëîâà: ïî÷å÷íî-êëåòî÷íûé ðàê,
êîìïüþòåðíàÿ òîìîãðàôèÿ, áèîìàðêåð, äèàãíîñ-
òèêà, ëó÷åâàÿ ïëîòíîñòü

transitional cell carcinoma of renal pelvis and 22
(18,33%) with benign renal tumors. We analyzed
and compared pathologic and multiphase CT data.
Results. Using of signal intensity with threshold
54,80 HU allowed to differentiate RCC from other
renal tumors with sensitivity and specificity
accordingly 98,8% and 69,4% (AUC=0,844,
95% CI=0,746–0,942, ð<0,001) on excretory CT
images. Differentiation of RCC and benign renal
tumors using signal intensity with threshold of
61,84 HU demonstrated 79,8% sensitivity and
63,6% specificity (AUC=0,745, 95% C²=0,599–
0,891, ð<0,001) on excretory CT images.
Differentiation of conventional RCC histologic
subtype from non-conventional using signal intensity
of nephrographic CT images with threshold 79,39
HU was possible with 71,7% specificity and 54,8%
sensitivity (AUC=0,718, 95% C²=0610–0,826,
ð=0,001). Identi f icat ion of papi l lary and
chromophobe subtypes as well as Fuhrman grades
of clear-cell RCC was also possible. Conclusions.
Application of radiodensity of tumor measured using
multi phase CT as diagnostic imaging biomarker  of
solid RCC is valuable clinical tool for differentiation
of current pathology, its histologic subtypes and
Fuhrman grades. The drawback of the method is
relatively high radiation exposure of the patient.

Keywords: renal-cell carcinoma, computed
tomography, biomarker, diagnostics, radiodensity.
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