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Íàö³îíàëüíèé ³íñòèòóò ðàêó

Âñòóï. Óïðîäîâæ îñòàííüîãî äåñÿòèë³òòÿ
ñòàíäàðòè ë³êóâàííÿ ëîêàë³çîâàíîãî íèðêîâî-
êë³òèííîãî ðàêó (ÍÊÐ) çì³íèëèñü [1]. Ïðèâî-
äîì ñòàëè êîãîðòí³ äîñë³äæåííÿ, íà ï³äñòàâ³ îá-
ðîáêè áàçè äàíèõ ïàö³ºíò³â, ùî âêëþ÷àëà ïîíàä
1 ìëí. õâîðèõ, ó ÿêèõ âèì³ðþâàâñÿ ð³âåíü êëó-
áî÷êîâî¿ ô³ëüòðàö³¿ íèðîê ³ íå ïðîâîäèâñÿ ä³àë³ç
àáî òðàíñïëàíòàö³ÿ íèðêè. Ó ðåçóëüòàò³ äîñë³ä-
æåííÿ àâòîðè âèÿâèëè ïðÿìó çàëåæí³ñòü ì³æ
çíèæåííÿì ð³âíÿ øâèäêîñò³ êëóáî÷êîâî¿
ô³ëüòðàö³¿ ³ ï³äâèùåíèì ðèçèêîì ïðîäîâæåííÿ
òðèâàëîñò³ ãîñï³òàë³çàö³¿, ð³âíÿ ñåðöåâî-ñóäèí-
íèõ çàõâîðþâàíü òà íàâ³òü ðèçèêó ñìåðò³
ïàö³ºíò³â [2].

Ó ïîäàëüøîìó ³íøèìè àâòîðàìè [3] íà
îñíîâ³ ðåòðîñïåêòèâíîãî àíàë³çó 2071 ïàö³ºíò,
ÿêèì ïðîâåäåíî ðàäèêàëüíó íåôðåêòîì³þ (ÍÅ)
ç ïðèâîäó ÍÊÐ, âèÿâëåíî, ùî ç 662 ïàö³ºíò³â
ç íîðìàëüíèì êðåàòèí³íîì äî îïåðàö³¿ (ìåíøå 
124  ììîëü/ë), íàÿâí³ñòþ äâîõ íèðîê òà ïóõëèíè
ìåíøå 4 ñì â îäí³é ç íèõ, ï³ñëÿ îïåðàö³¿ ó 26% â
òåðì³í äî 1 ðîêó âèíèêëè ïðîÿâè ÕÍÍ, à ÷åðåç
5 ðîê³â ¿õ ê³ëüê³ñòü äîñÿãëà 50%. Òàêèì ÷èíîì,
àâòîðè ïîêàçàëè, ùî ïðîâåäåííÿ ÍÅ, íàâ³òü çà
íàÿâíîñò³ çäîðîâî¿ êîíòðàëàòåðàëüíî¿ íèðêè,
ó á³ëüøîñò³ âèïàäê³â ïðèçâîäèòü äî ðîçâèòêó
õðîí³÷íî¿ íèðêîâî¿ íåäîñòàòíîñò³ (ÕÍÍ).

Âíàñë³äîê öüîãî áóëî ïåðåãëÿíóòî ñòàâ-
ëåííÿ äî òàêòèêè ë³êóâàííÿ õâîðèõ íà ëîêàë³-
çîâàíèé ÍÊÐ ³ ðåçåêö³ÿ íèðêè (ÐÍ) ñòàëà îïå-
ðàö³ºþ âèáîðó [4]. Ó ïîäàëüøîìó ¿¿ îíêîëîã³÷íà
åôåêòèâí³ñòü áóëà äîâåäåíà ÷èñëåííèìè
êë³í³÷íèìè äîñë³äæåííÿìè ç á³ëüøîþ òðèâà-
ë³ñòþ æèòòÿ ïàö³ºíò³â, ì³í³ìàëüíîþ ê³ëüê³ñòþ
ÕÍÍ òà çíà÷íî êðàùîþ ÿê³ñòþ ¿õ æèòòÿ [5–8].
Îäíàê ó ñòàíäàðòàõ ë³êóâàííÿ õâîðèõ íà ÍÊÐ
â³äñóòí³ ÷³òêî ðîçðîáëåí³ ïîêàçàííÿ äî ÐÍ àáî
ÍÅ. Âîäíî÷àñ íàâ³òü çàïðîïîíîâàí³ ÷èñëåíí³
ñèñòåìè àíàòîì³÷íî¿ êëàñèô³êàö³¿ íàäàëè ìîæ-
ëèâ³ñòü ëèøå ñòàíäàðòèçóâàòè àíàòîì³÷í³ çì³íè
â íèðêàõ, àëå íå êîíêðåòèçóâàëè ïîêàçàííÿ äî
âèáîðó âèäó îïåðàòèâíîãî ë³êóâàííÿ [9–11]. Òà-

êèì ÷èíîì, ó ïåðåâàæí³é á³ëüøîñò³ âèïàäê³â ïðè
ÍÊÐ á³ëüøå 4  cì àáî ïðè ëîêàë³çàö³¿ ïóõëèíè â
âîðîòàõ íèðêè ïðîâîäèòüñÿ ÍÅ, à á³ëüø³ñòü ñâ³òî-
âèõ ïóáë³êàö³é ïîâ³äîìëÿþòü ïðî ñåðåäí³é ðîçì³ð
ðåçåêòîâàíèõ ïóõëèí ó ìåæàõ 2–3 ñì [12–15].

Ìåòà äîñë³äæåííÿ: ï³äâèùèòè åôåê-
òèâí³ñòü ë³êóâàííÿ õâîðèõ íà ëîêàë³çîâàíèé ÍÊÐ
íà îñíîâ³ âèçíà÷åííÿ îñíîâíèõ êë³í³÷íèõ òà
íåôðîìåòðè÷íèõ êðèòåð³¿â, ùî âïëèâàþòü íà
âèá³ð òàêòèêè îïåðàòèâíîãî ë³êóâàííÿ øëÿõîì
ïðîâåäåííÿ ìóëüòèôàêòîðíîãî àíàë³çó.

Ìàòåð³àëè ³ ìåòîäè äîñë³äæåííÿ.  Â îñíîâó
ðîáîòè ïîêëàäåíî ðåòðîñïåêòèâíèé àíàë³ç ðå-
çóëüòàò³â ë³êóâàííÿ 903 õâîðèõ íà ëîêàë³çîâà-
íèé ÍÊÐ (T
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ê³ëüê³ñòþ ïàö³ºíò³â ç ÕÍÍ òà ñóïóòíüîþ ïàòî-
ëîã³ºþ âèÿâëåíî íå áóëî. Ïðè öüîìó áëèçüêèìè
äî ñòàòèñòè÷íî çíà÷èìî¿ ð³çíèö³ áóëè ïîêàçíè-
êè ñóìàðíî¿ êëóáî÷êîâî¿ ô³ëüòðàö³¿ (Mann-
Whitney U test; ð =0,08), ãåìîãëîá³íó (Mann-
Whitney U test; ð=0,08) òà êðåàòèí³íó êðîâ³
(Mann-Whitney U test; ð=0,06).

Còàòèñòè÷íî çíà÷èìà ð³çíèöÿ ì³æ ãðóïîþ
ÐÍ òà ÍÅ âèÿâëåíà ëèøå ïî ïîêàçíèêó ðîçì³ðó
ïóõëèíè íèðêè M ± SD (95 % CI) 43,6 ± 18,9
(42,3–44,8) ìì ïðîòè 67,9 ± 25,1 (65–70,8) ìì
â³äïîâ³äíî (Mann-Whitney U test; ð < 0,0001).

Òàêîæ ïðîàíàë³çîâàí³ îñíîâí³ íåôðîìåò-
ðè÷í³ ïàðàìåòðè ëîêàë³çàö³¿ ïóõëèíè â íèðö³ â
ãðóïàõ äîñë³äæåííÿ çã³äíî ç R.E.N.A.L.
nephrometry score [9]. Çã³äíî ç äàíèìè ÌÑÊÒ,
÷³òêî âñòàíîâëþâàëè ëîêàë³çàö³þ ïóõëèíè, îö³-
íþâàëè ¿¿ â³äíîøåííÿ äî ñòðóêòóð íèðêè: âè-
çíà÷àëè ðîçì³ðè ïóõëèíè (≤4 ñì; >4 ñì, àëå
<7  ñì; ≥7ñì), âèä ðîñòó (åêçîô³òíèé ÷è åíäî-
ô³òíèé), â³äñòàíü äî ïîðîæíèííî¿ ñèñòåìè íèð-
êè (≥7 ìì; < 7 ìì, àëå > 4 ìì; ≤4 ìì), ¿¿ ëîêàë³-
çàö³þ (ïåðåäíÿ,  çàäíÿ ÷è ³íøà ïîâåðõíÿ), â³äíî-
øåííÿ äî ³íòåðïîëÿðíî¿ ë³í³¿ (íå ïåðåñ³êàº; ïå-
ðåñ³êàº ë³í³þ; >50% ì³æ ë³í³ÿìè). Äîäàòêîâî
âèçíà÷àëè ðîçì³ùåííÿ ïóõëèíè (âåðõí³é ÷è
íèæí³é ïîëþñ; ëàòåðàëüíèé ñåãìåíò; âîðîòà íèð-
êè). Ùå îäíèì îáîâ’ÿçêîâèì ïàðàìåòðîì íåôðî-
ìåòðè÷íî¿ îö³íêè ëîêàë³çîâàíîãî ÍÊÐ áóëî âè-
çíà÷åííÿ îá’ºìó ôóíêö³îíóþ÷î¿ ïàðåíõ³ìè íèð-
êè (òàáë. 2). Ïðîâåñòè ïîð³âíÿííÿ ñóìàðíèõ ïî-

êàçíèê³â RENAL nephrometry score ìè ââàæàº-
ìî çà íåêîðåêòíå, àäæå äëÿ ïàö³ºíò³â, ÿêèì ïëà-
íóºòüñÿ ïðîâåäåííÿ ÍÅ, éîãî âèçíà÷åííÿ íå-
ïðèéíÿòíå.

Äàí³, ïðåäñòàâëåí³ â òàáëèö³ 2, ñâ³ä÷àòü ïðî
â³äñóòí³ñòü ñòàòèñòè÷íî çíà÷èìî¿ ð³çíèö³ â ãðó-
ïàõ äîñë³äæåííÿ çà íàñòóïíèìè ïàðàìåòðàìè: âèä
ðîñòó ïóõëèíè, â³äñòàíü äî ïîðîæíèííî¿ ñèñòå-
ìè íèðêè, ëîêàë³çàö³ÿ ïóõëèíè, â³äíîøåííÿ äî
³íòåðïîëÿðíî¿ ë³í³¿ (ð>0,05), ïðè öüîìó çíà÷íà
ð³çíèöÿ âèÿâëåíà â ïîêàçíèêàõ: ðîçì³ðó ïóõëè-
íè, ðîçì³ùåííÿ ïóõëèíè òà îá’ºì ôóíêö³îíóþ-
÷î¿ ïàðåíõ³ìè (ð<0,0001).

Ñë³ä çàçíà÷èòè, ùî ïåðåâàæíà á³ëüø³ñòü
íåôðîìåòðè÷íèõ õàðàêòåðèñòèê ïóõëèííîãî óðà-
æåííÿ íèðêè íîñèëè ñóá’ºêòèâíèé õàðàêòåð.
Íàéá³ëüø³ òðóäíîù³ âèíèêëè ïðè âèçíà÷åíí³
â³äñòàí³ ïóõëèíè äî ïîðîæíèííî¿ ñèñòåìè íèð-
êè, àäæå ïðè ÌÑÊÒ íà òë³ íå ðîçøèðåíî¿ ïî-
ðîæíèííî¿ ñèñòåìè òà â³äñóòíîñò³ ÷³òêî¿ ¿¿ ìåæ³,
çíàéòè ð³çíèöþ ó â³äñòàí³ äî ïóõëèíè ì³æ 3 òà
4 ìì âêðàé âàæêî, à öå ïðèçâîäèòü äî ïîðóøåí-
íÿ ï³äðàõóíêó áàë³â.

Äëÿ âèÿâëåííÿ çâ’ÿçêó ðèçèêó ïðîâåäåí-
íÿ ÍÅ ÷è ÐÍ áóëî âèêîðèñòàíî ìåòîä ïîáóäîâè
áàãàòîôàêòîðíèõ ìîäåëåé (íåéðîìåðåæåâ³ ìîäå-
ë³ – Artificial Neural Networks – ANN) ïðîãíî-
çóâàííÿ [16].

Ñòàòèñòè÷íà îáðîáêà îòðèìàíèõ ðåçóëüòàò³â
ïðîâîäèëàñü çà äîïîìîãîþ ïðîãðàìíîãî çàáåç-
ïå÷åííÿ SPSS. Îö³íêó ðîçïîä³ëó íåïåðåðâíèõ

Òàáëèöÿ 1
Ïîð³âíÿëüíà îö³íêà âèõ³äíèõ äàíèõ ó äîñë³äæóâàíèõ ãðóïàõ, n = 903

Ïîêàçíèê Ñòàòèñòè÷í³ Ãðóïà ÐÍ, Ãðóïà ÍÅ, Ñòàòèñòè÷íà

îäèíèö³ n=658 n=245 îö³íêà

Â³ê, ðîê³â M ± SD 54,5 ± 11,6 54,6 ± 11,7 Mann-Whitney

(95 % CI) (53,8–55,3) (53,3–56) U test; ð=0,79

Ñòàòü: ÷îë. n (%) 328 (68) 202 (55,8) x2 = 0,07

æ³í. n (%) 230 (32) 141 (44,2) ð=0,78

Ðîçì³ð ïóõëèíè M ± SD 43,6 ± 18,9 67,9 ± 25,1 Mann-Whitney

íèðêè, ìì (95 % CI) (42,3–44,8) (65–70,8) U test; ð<0,0001

Ñóìàðíà êëóáî÷êîâà M ± SD 90,6 ± 20,5 87,9 ± 19,6 Mann-Whitney

ô³ëüòðàö³ÿ, ìë/õâ (95 % CI) (88,9–92,4) (84,4–91,4) U test; ð=0,08

ECOG, áàëè Me 0 0 Mann-Whitney

[25 %; 75 %] [0, 1] [0, 1] U test; ð=0,14

²ÌÒ, áàëè Me 28,1 28,1 Mann-Whitney

[25 %; 75 %] [25,2; 31,3] [24,9; 31,7] U test; ð=0,73

Ãåìîãëîá³í, ã/ë M ± SD 132 ± 17 127 ± 19 Mann-Whitney

(95 % CI) (130–134) (125–131) U test; ð=0,08

Êðåàòèí³í êðîâ³, M ± SD 86,7 ± 11,5 89,5 ± 20 Mann-Whitney

ìêìîëü/ë (95 % CI) (85,5–87,2) (87,1–92) U test; ð=0,06

ÕÍÍ n (%) 42 (6,4) 23 (9,4) x2=2,41; ð = 0,12

Ñóïóòíÿ ïàòîëîã³ÿ n (%) 289 (43,9) 114 (46,5) x2=0,49; ð = 0,48
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äàíèõ ó ãðóï³ ïðîâîäèëè çà ïîáóäîâîþ ä³àã-
ðàì ðîçïîä³ëó çà êðèòåð³ºì Êîëìîãîðîâà–
Ñìèðíîâà. Îïèñîâà ñòàòèñòèêà âêëþ÷àëà îá-
÷èñëåííÿ ñåðåäíüî¿ âåëè÷èíè ç³ ñòàíäàðòíèì
â³äõèëåííÿì àáî ìåä³àíè ç 25–75 ïðîöåíòå-
ëÿìè. Ïîð³âíÿííÿ ê³ëüê³ñíèõ ïîêàçíèê³â ó
ãðóïàõ ïðîâîäèëè ç âèêîðèñòàííÿì êðèòåð³þ
Ìàííà-Ó³òí³, ÿê³ñíèõ – ç âèêîðèñòàííÿì êðè-
òåð³þ Ï³ðñîíà. Ñòàòèñòè÷íî çíà÷èìèìè
â³äì³ííîñòÿìè ââàæàëè â³ðîã³äíîñò³ ïîìèëêè
1-ãî ðîäó ìåíøå 5%, ð<0,05.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Äëÿ âèÿâ-
ëåííÿ çâ’ÿçêó ðèçèêó ïðîâåäåííÿ ÍÅ ÷è ÐÍ
áóëî âèêîðèñòàíî ìåòîä ïîáóäîâè áàãàòîôàê-
òîðíèõ ìîäåëåé (íåéðîìåðåæåâ³ ìîäåë³ – Artificial
Neural Networks – ANN) ïðîãíîçóâàííÿ [16].
Ïðè öüîìó  ÐÍ ïîì³÷åíà ÿê âèõ³äíà çì³ííà Y=0,
à ÍÅ – ÿê âèõ³äíà çì³ííà Y=1. Ó ÿêîñò³ âõ³äíèõ
(ôàêòîðíèõ) îçíàê áóëî ïðîàíàë³çîâàíî 12 ïî-
êàçíèê³â: â³ê  (X1), ñòàòü (X2), ECOG (X3), ØÊÔ
çàãàëüíà (X4), á³ê óðàæåííÿ (X5), â³äñîòîê çáå-
ðåæåíî¿ ïàðåíõ³ìè (X6), ðîçì³ð ïóõëèíè (X7),

âèä ðîñòó (åíäî-åêçîô³òíèé) (X8), â³äíîøåííÿ
äî ×ÌÊ (äî 4 ìì; 4–7 ìì; > 7 ìì) (X9), ëîêàë³-
çàö³ÿ ïóõëèíè (ïåðåäíÿ, çàäíÿ, ïðîì³æíà) (X10),
ðîçòàøóâàííÿ ïóõëèíè (ïîëÿðíå ðîçì³ùåííÿ, ëà-
òåðàëüíå òà ìåä³àëüíå) (X11), â³äíîøåííÿ ïóõ-
ëèíè äî ³íòåðïîëÿðíî¿ ë³í³¿ (íå ïåðåñ³êàº; ïåðå-
ñ³êàº ë³í³þ; á³ëüøå 50% ì³æ ë³í³ÿìè) (Õ12).

Äëÿ ïîáóäîâè ìîäåë³ ïðîãíîçóâàííÿ, ïðî-
âåäåííÿ àíàë³çó ³ âàë³äàö³¿ ìîäåë³ âñ³ ïàö³ºíòè
³ç äîïîìîãîþ ãåíåðàòîðà âèïàäêîâèõ ÷èñåë áóëè
ïîä³ëåí³ ó òðè ìíîæèíè: íàâ÷àëüíà (training
âèêîðèñòàíà äëÿ ïîáóäîâè ìîäåë³ –  753 ïàö³ºí-
òè), êîíòðîëüíà (verify âèêîðèñòàíà äëÿ çàïîá³-
ãàííÿ ïåðåíàâ÷àííÿ overfitting – 50 ïàö³ºíò³â),
òåñòîâà (test âèêîðèñòàíà äëÿ ïåðåâ³ðêè ïðîãíî-
ñòè÷íèõ ÿêîñòåé ìîäåë³, íà íîâèõ äàíèõ, ÿê³ íå
âèêîðèñòàí³ äëÿ ïîáóäîâè ìîäåë³ – 100 ïà-
ö³ºíò³â). Ïîáóäîâó ìîäåëåé ïðîâîäèëè â ïàêåò³
Statistica Neural Networks v. 4.0B (StatSoft Inc.,
1998–1999), àíàë³çóâàëè ³ç âèêîðèñòàííÿì ñòà-
òèñòè÷íîãî ïàêåòà MedCalc v. 16.4.1 (MedCalc
Software bvba, 1993–2016).

Òàáëèöÿ 2
Íåôðîìåòðè÷í³ ïàðàìåòðè ïóõëèíè íèðêè â ãðóïàõ äîñë³äæåííÿ, n=903

Ïàðàìåòð
Ãðóïà ÐÍ, Ãðóïà ÍÅ, Ñòàòèñòè÷íà

n=658 n=245 îö³íêà

Ðîçì³ð ïóõëèíè, n (%):

          – ≤4 ñì; 303 (46,0) 19 (7,8) x 2=201;

          – >4 ñì, àëå <7ñì; 286 (43,5) 105 (42,9) ð<0,00001

          – ≥7 ñì 69 (10,5) 121 (49,4)

Âèä ðîñòó, n (%):

          – ≥50% åêçîô³òíèé; 163 (24,7) 78 (31,8) x 2=4,58;

          – <50% åêçîô³òíèé; 358 (54,4) 122 (49,8) ð=0,10

          – åíäîô³òíèé 137 (20,8) 45 (18,4)

Â³äñòàíü äî ïîðîæíèííî¿ ñèñòåìè íèðêè, n (%):

          – ≥7 ìì; 125 (19,0) 35 (14,3) x 2=4,35;

          – <7 ìì, àëå >4 ìì; 154 (23,4) 51 (20,8) ð=0,11

          – ≤4 ìì 379 (57,6) 159 (64,9)

Ëîêàë³çàö³ÿ ïóõëèíè, n (%):

          – ïåðåäíÿ ïîâåðõíÿ; 181 (27,5) 59 (24,1) x 2=2,3;

          – çàäíÿ ïîâåðõíÿ; 153 (23,3) 68 (27,8) ð=0,32

          – ³íøà ëîêàë³çàö³ÿ 324 (49,2) 118 (48,2)

Â³äíîøåííÿ äî ³íòåðïîëÿðíî¿ ë³í³¿, n (%):

          – íå ïåðåñ³êàº; 108 (16,4) 47 (19,2) x 2=5,38;

          – ïåðåñ³êàº ë³í³þ; 397 (60,3) 127 (51,8) ð=0,068

          – >50% ì³æ ë³í³ÿìè 153 (23,3) 71 (29,0)

Ðîçì³ùåííÿ ïóõëèíè, n (%):

          – âåðõí³é ÷è íèæí³é ïîëþñ; 293 (44,5) 27 (11,0) x 2=115;

          – ëàòåðàëüíèé ñåãìåíò; 189 (28,7) 68 (27,8) ð<0,00001

          – âîðîòà íèðêè 176 (26,7) 150 (61,2)

Îá’ºì ôóíêö³îíóþ÷î¿ ïàðåíõ³ìè, 90 60 Mann-Whitney

 % (Me [25 %; 75 %]) [79,6; 96] [51; 74,5] U test; ð<0,0001
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Íà ïåðøîìó åòàï³ àíàë³çó áóëî ïîáóäîâà-
íî ë³í³éíó íåéðîìåðåæåâó ìîäåëü ïðîãíîçóâàí-
íÿ íà âñ³õ äâàíàäöÿòè îçíàêàõ (Lin_12). Íà äðó-
ãîìó åòàï³ àíàë³çó, ³ç âèêîðèñòàííÿ ãåíåòè÷íîãî
àëãîðèòìó â³äáîðó genetic selection algorithm
(GA), áóëî â³ä³áðàíî 3 ïîêàçíèêè: â³äñîòîê çáå-
ðåæåíî¿ ïàðåíõ³ìè (X6), ðîçì³ð (X7),  ðîçòàøó-
âàííÿ ïóõëèíè  (X11), ÿê íàéá³ëüø ïîâ’ÿçàíèõ
³ç ðèçèêîì ïðîâåäåííÿ ÍÅ. Íà â³ä³áðàíèõ 3 ïî-
êàçíèêàõ  áóëî ïîáóäîâàíî ë³í³éíó íåéðîìåðå-
æåâó (Lin_3) òà íåë³í³éíó (òèïó áàãàòîøàðî-
âèé ïåðñåïòðîí multilayer perceptron) íåéðî-
ìåðåæåâó (MLP_3) ìîäåë³ ïðîãíîçóâàííÿ.

Íà ðèñ. 1 íàâåäåí³ êðèâ³ îïåðàö³éíèõ
õàðàêòåðèñòèê ROC-curve  òðüîõ ïîáóäîâàíèõ
ìîäåëåé.

Óñ³ òðè ìîäåë³ àäåêâàòí³, ïëîù³ ï³ä êðè-
âèìè îïåðàö³éíèõ õàðàêòåðèñòèê Area Under
Curve (AUC) äëÿ ìîäåëåé ñòàòèñòè÷íî çíà÷óùå
(p<0,05) á³ëüøå 0,5: AUC

Lin_12
=0,93 (95 % Â²

0,92–0,95), AUC
Lin_3

=0,90 (95 % Â² 0,88–0,92),
AUC

MLP_3
=0,94 (95 % Â² 0,92–0,95).

Ïðè ïðîâåäåíí³ ïîð³âíÿííÿ ROC-êðèâèõ
íå áóëî âèÿâëåíî ñòàòèñòè÷íî çíà÷óùî¿

â³äì³ííîñò³ ì³æ AUC
Lin_12

 òà AUC
MLP_3

 (p = 0,12),
òàêèì ÷èíîì, çìåíøåííÿ ê³ëüêîñò³ ôàêòîðíèõ
îçíàê â³ä 12 äî 3 íå ïîã³ðøóº ïðîãíîñòè÷í³
ÿêîñò³ ìîäåë³, ùî ï³äòâåðäæóº àäåêâàòí³ñòü
â³äáîðó òðüîõ ôàêòîð³â, ïîâ’ÿçàíèõ ³ç ðèçèêîì
ïðîâåäåííÿ ÍÅ. Âñòàíîâëåíî, ùî AUC

MLP_3
 áóâ ñòà-

òèñòè÷íî çíà÷óùå (p<0,001) á³ëüøå, í³æ AUC
Lin_3

,
òàêèì ÷èíîì óðàõóâàííÿ íåë³í³éíî¿ ìîäåë³ ìàº
êðàù³ ïðîãíîñòè÷í³ õàðàêòåðèñòèêè, ùî ï³äòâåðä-
æóº ñóòòºâ³ñòü íåë³í³éíîãî çâ’ÿçêó òðüîõ â³ä³áðà-
íèõ îçíàê ³ç ðèçèêîì ïðîâåäåííÿ ÍÅ.

Âèõîäÿ÷è ³ç ðåçóëüòàò³â àíàë³çó, äëÿ ðèçè-
êó ïðîâåäåííÿ ÍÅ áóëî îáðàíî íåë³í³éíó íåé-
ðîìåðåæåâó ìîäåëü MLP_3. Íà ðèñ. 2 íàâåäåíà
àðõ³òåêòóðà íåéðîìåðåæåâî¿ ìîäåë³.

Ï³ñëÿ âèáîðó îïòèìàëüíîãî ïîðîãó ïðèé-
íÿòòÿ/â³äêèäàííÿ (íà íàâ÷àëüí³é òà êîíòðîëüí³é
ìíîæèíàõ) Y

crit
=0,35233 (ïðè Y>Y

crit
 ïðîãíî-

çóºòüñÿ ïðîâåäåííÿ ÍÅ) áóëî âèçíà÷åíî ïðî-
ãíîñòè÷í³ õàðàêòåðèñòèêè ìîäåë³. ×óòëèâ³ñòü
ìîäåë³ ñêëàëà 85,5% (95% Â² 81,3–89,0%), ñïå-
öèô³÷í³ñòü ìîäåë³ – 85,5% (95% Â² 82,3–88,3%),
ð³âåíü ïîçèòèâíî¿ â³ðîã³äíîñò³ (Positive likelihood
ratio)  LR+=5,9 (95% Â² 4,8–7,2), ð³âåíü íåãà-

Ðèñ. 1. ROC-êðèâ³ íåéðîìåðåæåâèõ ìîäåëåé ïðîãíîçóâàííÿ ÍÅ:
1 – ë³í³éíà íåéðîìåðåæåâà ìîäåëü ïðîãíîçóâàííÿ íà 12 îçíàêàõ;

2 – ë³í³éíà íåéðîìåðåæåâà ìîäåëü ïðîãíîçóâàííÿ íà 3 âèä³ëåíèõ îçíàêàõ;
3 – íåë³í³éíà íåéðîìåðåæåâà ìîäåëü ïðîãíîçóâàííÿ íà 3 âèä³ëåíèõ îçíàêàõ
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òèâíî¿ â³ðîã³äíîñò³ (Negative likelihood ratio)
LR–=0,17 (95% Â² 0,1–0,2).

Äëÿ àíàë³çó âèÿâëåíèõ â MLP_3 ìîäåë³ çà-
êîíîì³ðíîñòåé ïðåäñòàâëåí³ íîìîãðàìè çàëåæíîñò³
ïðîãíîçóâàííÿ ïðîâåäåííÿ ÍÅ â³ä â³äñîòêà çáåðå-
æåíî¿ ïàðåíõ³ìè íèðêè (X6, %), ðîçì³ðó ïóõëèíè
(X7, ìì) ïðè ð³çíîìó ðîçòàøóâàíí³ ïóõëèíè.

Íà ðèñ. 3 ïðåäñòàâëåíî ðåçóëüòàòè ïðîãíî-
çóâàííÿ ïðè ðîçòàøóâàíí³ ïóõëèíè ó âåðõíüî-
ìó àáî íèæíüîìó ïîëþñ³.

Ïðîâåäåíèé àíàë³ç ñâ³ä÷èòü, ùî ïðè ðîç-
òàøóâàíí³ ïóõëèíè ó âåðõíüîìó àáî íèæíüîìó
ïîëþñ³ ðèçèê ïðîâåäåííÿ ÍÅ îáóìîâëåíèé, ïðàê-
òè÷íî, ò³ëüêè â³äñîòêîì çáåðåæåíî¿ ïàðåíõ³ìè
íèðêè. Êðèòè÷íå çíà÷åííÿ â³äñîòêà çáåðåæåíî¿
ïàðåíõ³ìè íèðêè â öüîìó âèïàäêó, â ñåðåäíüî-
ìó, ñêëàäàº X6

crit
=58 % (ïðè X6<X6

crit
 ïðîãíî-

çóºòüñÿ ïðîâåäåííÿ ÍÅ).
Íà ðèñ. 4 ïðåäñòàâëåíî ðåçóëüòàòè ïðîãíî-

çóâàííÿ ïðîâåäåííÿ ÍÅ ïðè ðîçòàøóâàíí³ ïóõ-
ëèíè, ùî ðîçì³ùåíà ëàòåðàëüíî.

ßê ³ â ïîïåðåäíüîìó âèïàäêó,  ïðè ëàòå-
ðàëüíîìó ðîçòàøóâàíí³ ïóõëèíè, ðèçèê ïðîâå-
äåííÿ ÍÅ îáóìîâëåíèé, ïðàêòè÷íî, ò³ëüêè â³äñîò-
êîì çáåðåæåíî¿ ïàðåíõ³ìè íèðêè.

Ðîçðàõóíêè ñâ³ä÷àòü, ùî êðèòè÷íå çíà-
÷åííÿ â³äñîòêà çáåðåæåíî¿ ïàðåíõ³ìè íèðêè â
öüîìó âèïàäêó, â ñåðåäíüîìó, ñêëàäàº
X6

crit
=67% (ïðè  X6<X6

crit
 ïðîãíîçóºòüñÿ

ïðîâåäåííÿ ÍÅ).
Íà ðèñ. 5 ïðåäñòàâëåíî ðåçóëüòàòè ïðîãíî-

çóâàííÿ ïðîâåäåííÿ ÍÅ ïðè ìåä³àëüíîìó ðîç-
ì³ùåíí³ ïóõëèíè.

Ñë³ä çâåðíóòè óâàãó íà êàðäèíàëüíó
â³äì³íí³ñòü â³ä ïîïåðåäí³õ äàíèõ, îòðèìàíî¿ äëÿ
öüîãî âèïàäêó çàëåæíîñò³. Ðîçðàõóíêè âêàçóþòü,
ùî ïðè ìåä³àëüíîìó ðîçì³ùåíí³ ïóõëèíè íèð-
êè, ðèçèê ïðîâåäåííÿ ÍÅ îáóìîâëåíèé, ïðàê-
òè÷íî, ëèøå ðîçì³ðîì ïóõëèíè. Ïðè öüîìó êðè-
òè÷íå çíà÷åííÿ ðîçì³ðó ïóõëèíè ïðè ìåä³àëü-
íîìó ¿¿ ðîçì³ùåíí³ â ñåðåäíüîìó ñêëàäàº

Ðèñ. 2. Àðõ³òåêòóðà íåë³í³éíî¿ íåéðîìåðåæåâî¿
3-ôàêòîðíî¿ ìîäåë³ òèïó áàãàòîøàðîâèé
ïåðñåïòðîí (ç îäíèì ïðèõîâàíèì øàðîì)

ïðîãíîçóâàííÿ ïðîâåäåííÿ ÍÅ. Òðèêóòíèêàìè
ïîçíà÷åí³ íåéðîíè âõ³äíîãî øàðó, ñ³ðèìè
êâàäðàòàìè – íåéðîíè ïðèõîâàíîãî øàðó
(³ç ñèãìî¿äàëüíîþ ôóíêö³ºþ àêòèâàö³¿),

á³ëèì êâàäðàòîì – íåéðîí âèõ³äíîãî øàðó

Ðèñ. 3.  Ïðîãíîçóâàííÿ ïðîâåäåííÿ ÍÅ
â³ä â³äñîòêà çáåðåæåíî¿ ïàðåíõ³ìè íèðêè (X6, %),

ðîçì³ðó ïóõëèíè (X7, ìì) ïðè  ðîçòàøóâàíí³
ïóõëèíè ó âåðõíüîìó àáî íèæíüîìó ïîëþñ³

â ìîäåë³ MLP_3. ×åðâîíèì êîëüîðîì
ïîçíà÷åíà çîíà ïðîãíîçó ÍÅ, çåëåíèì

êîëüîðîì – çîíà ïðîãíîçó ÐÍ

Ðèñ. 4. Ïðîãíîçóâàííÿ ïðîâåäåííÿ ÍÅ
â³ä â³äñîòêà çáåðåæåíî¿ ïàðåíõ³ìè íèðêè (X6, %),

ðîçì³ðó ïóõëèíè (X7, ìì) ïðè ðîçòàøóâàíí³
ïóõëèíè, ùî ðîçì³ùåíà ëàòåðàëüíî, â ìîäåë³

MLP_3. ×åðâîíèì êîëüîðîì ïîçíà÷åíà
çîíà ïðîãíîçó ÍÅ, çåëåíèì êîëüîðîì –

çîíà ïðîãíîçó ÐÍ
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X7
crit

=38 ìì (ïðè  X7>X7
crit

 ïðîãíîçóºòüñÿ ïðî-
âåäåííÿ ÍÅ).

Äëÿ ïðàêòè÷íîãî âèêîðèñòàííÿ îòðèìàíî¿
ìîäåë³ ³ ïðîâåäåííÿ ðîçðàõóíê³â 3-ôàêòîðíà
íåë³í³éíà íåéðîìåðåæåâà ìîäåëü MLP_3 áóëà
ðåàë³çîâàíà â ñåðåäîâèù³ òàáëè÷íîãî ïðîöåñîðà

Excel. Äëÿ ðîáîòè â ïðîãðàì³ íåîáõ³äíî ââåñòè
çíà÷åííÿ ïîêàçíèê³â äëÿ ïàö³ºíòà ó â³äïîâ³äí³
êîì³ðêè òàáëè÷íîãî ïðîöåñîðà. Ó ñèñòåì³ áóäå
ðîçðàõîâàíî ðèçèê ïðîâåäåííÿ ÍÅ. Îïòèìàëü-
íèé ïîð³ã ïðèéíÿòòÿ/â³äêèäàííÿ  Y

crit 
= 0,35233.

Íàâîäèìî ïðèêëàäè ïðîãíîçóâàííÿ â³ðî-
ã³äíîñò³ ïðîâåäåííÿ òîãî ÷è ³íøîãî âèäó îïå-
ðàö³¿. Òàê, ó ïàö³ºíòà Ê. ïðè ïðîâåäåíí³ ÌÑÊÒ
ä³àãíîñòîâàíî ïóõëèíó âîð³ò íèðêè ìàêñèìàëü-
íèì ðîçì³ðîì 47 ìì (ðèñ. 6).

Ïðè ââåäåíí³ öèõ äàíèõ â ñèñòåìó ïðî-
ãíîçóâàííÿ ðèçèêó ïðîâåäåííÿ ÍÅ â ìîäåë³
MLP_3, îòðèìóºìî íàñòóïíèé ðåçóëüòàò (ðèñ. 7).

ßê âèäíî íà ðèñóíêó, íåçâàæàþ÷è íà íå-
âåëèê³ ðîçì³ðè ïóõëèíè òà âðàõîâóþ÷è ¿¿ ðîç-
òàøóâàííÿ â âîðîòàõ, ç âèñîêèì â³äñîòêîì â³ðî-
ã³äíîñò³ ïàö³ºíòó áóäå ïðîâåäåíî ÍÅ. ²íøèé ïðè-
êëàä ä³àìåòðàëüíî ïðîòèëåæíî¿ ñèòóàö³¿: ó ïàö³ºí-
òà Æ. íà ÌÑÊÒ ä³àãíîñòîâàíî ïóõëèíó âîð³ò íèð-
êè ìàêñèìàëüíèì ðîçì³ðîì 81 ìì (ðèñ. 8).

Ïðè ââåäåíí³ öèõ äàíèõ â ñèñòåìó ïðîãíî-
çóâàííÿ ðèçèêó ïðîâåäåííÿ ÍÅ â ìîäåë³ MLP_3,
îòðèìóºìî íàñòóïíèé ðåçóëüòàò (ðèñ. 9).

ßê âèäíî íà ðèñóíêó, íåçâàæàþ÷è íà çíà÷í³
ðîçì³ðè ïóõëèíè òà âðàõîâóþ÷è ¿¿ ðîçòàøóâàí-
íÿ â ïîëþñ³ íèðêè, ç âèñîêèì â³äñîòêîì â³ðîã³ä-
íîñò³ ïàö³ºíòó áóäå ïðîâåäåíî ÐÍ.

Äëÿ îö³íêè óçàãàëüíåíîñò³ (çîâí³øíüî¿
âàë³äíîñò³ external validity) ìîäåë³ áóëà ïðîâå-
äåíà îö³íêà ïðîãíîñòè÷íèõ ÿêîñòåé ìîäåë³ äëÿ

Ðèñ. 5. Ïðîãíîçóâàííÿ ïðîâåäåííÿ ÍÅ
â³ä â³äñîòêà çáåðåæåíî¿ ïàðåíõ³ìè íèðêè (X6, %),

ðîçì³ðó ïóõëèíè (X7, ìì), êîëè ïóõëèíà
ðîçì³ùåíà ìåä³àëüíî, â ìîäåë³ MLP_3.

×åðâîíèì êîëüîðîì ïîçíà÷åíà çîíà
ïðîãíîçó ÍÅ, çåëåíèì êîëüîðîì –

çîíà ïðîãíîçó ÐÍ

Ðèñ. 6. ÌÑÊÒ õâîðîãî Ê. Ïóõëèíà â ìåä³àëüíîìó
ñåãìåíò³ ïðàâî¿ íèðêè 47 õ 42 ìì, îá’ºì ôóíêö³îíóþ÷î¿

ïàðåíõ³ìè íèðêè – 82%
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Ðèñ. 7. Iíòåðôåéñ ñèñòåìè ïðîãíîçóâàííÿ ðèçèêó ïðîâåäåííÿ ÍÅ â ìîäåë³ MLP_3 ó ïàö³ºíòà Ê. ç ïóõëèíîþ
â ìåä³àëüíîìó ñåãìåíò³ ïðàâî¿ íèðêè 47 ìì, îá’ºìîì ôóíêö³îíóþ÷î¿ ïàðåíõ³ìè íèðêè – 82%

Ðèñ. 8. ÌÑÊÒ õâîðîãî Æ. Ïóõëèíà íèæíüîãî ïîëþñó ë³âî¿
íèðêè 81 ìì, îá’ºì ôóíêö³îíóþ÷î¿ ïàðåíõ³ìè íèðêè – 76%

Ðèñ. 9. Iíòåðôåéñ ñèñòåìè ïðîãíîçóâàííÿ ðèçèêó ïðîâåäåííÿ ÍÅ â ìîäåë³ MLP_3 ó ïàö³ºíòà Æ. ç ïóõëèíîþ
íèæíüîãî ïîëþñà ë³âî¿ íèðêè 81 ìì, îá’ºìîì ôóíêö³îíóþ÷î¿ ïàðåíõ³ìè íèðêè – 76%
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ïàö³ºíò³â, ÿêèõ áóëî ïðîîïåðîâàíî ç ïðèâîäó
ëîêàë³çîâàíîãî ÍÊÐ ó 2018 ð.: ó 162 âèïàäêàõ áóëà
ïðîâåäåíà ÐÍ, ó 94 âèïàäêàõ – ÍÅ. Ðåçóëüòàòè
íàâåäåí³ â òàáë. 3.

Ïðè ïðîâåäåíí³ ðîçðàõóíê³â âèçíà÷åíî, ùî
÷óòëèâ³ñòü ïîáóäîâàíî¿ ìîäåë³ íà íîâèõ äàíèõ
ñêëàëà 83% (95% Â² 73,8–89,9%), ñïåöèô³÷í³ñòü
ìîäåë³ – 81,5% (95% Â² 74,6–87,1%), ùî íå
â³äð³çíÿºòüñÿ â³ä çàÿâëåíèõ ÷óòëèâîñò³ (85,5%
(95 % Â² 81,3–89,0%) ³ ñïåöèô³÷íîñò³ (85,5%
(95% Â² 82,3–88,3%) ìîäåë³. Ïîêàçíèê óçãîä-
æåíîñò³ ìîäåë³ êàïïà Êîõåíà Weighted Kappa
K=0,63 (95% Â² 0,53–0,72), ùî º ñâ³ä÷åííÿì
äîáðîãî ñòóïåíÿ óçãîäæåíîñò³ (ðèñ. 10, 11).

Òî÷í³ñòü òà ÷³òê³ñòü îïèñó ïóõëèííîãî óðà-
æåííÿ, éîãî â³äíîøåííÿ äî ñòðóêòóð íèðêè, º

îáîâ’ÿçêîâèìè äëÿ îñòàòî÷íîãî âèçíà÷åííÿ àë-
ãîðèòìó ââåäåííÿ õâîðîãî [17]. Çã³äíî ç îñòàí-
í³ìè âåðñ³ÿìè ñòàíäàðò³â îáñòåæåííÿ òà ë³êó-
âàííÿ ªâðîïåéñüêî¿ àñîö³àö³¿ óðîëîã³â òà Àìå-
ðèêàíñüêî¿ óðîëîã³÷íî¿ àñîö³àö³¿, ïðè ëîêàë³çî-
âàíîìó ÍÊÐ ðîçì³ðîì äî 7 ñì ðåêîìåíäîâàíî
îðãàíîçáåð³ãàþ÷å îïåðàòèâíå ë³êóâàííÿ, ÿêùî öå
òåõí³÷íî ìîæëèâî [18, 19].

ÐÍ äîçâîëÿº çáåðåãòè ¿¿ ôóíêö³þ, çíèçè-
òè ðèçèê âèíèêíåííÿ íèðêîâî¿ íåäîñòàòíîñò³ òà
óñêëàäíåíü çàãàëüíîãî ñòàíó çäîðîâ’ÿ, öèì ñàìèì,
çàáåçïå÷óþ÷è â ö³ëîìó õîðîø³ ïîêàçíèêè çàãàëü-
íî¿ âèæèâàíîñò³, ïîð³âíÿíî ç ÍÅ [20], îäíàê õàðàê-
òåðèçóºòüñÿ âèùîþ ÷àñòîòîþ õ³ðóðã³÷íèõ óñêëàä-
íåíü, ó ò. ÷. êðîâîòå÷, ñå÷îâî¿ íîðèö³, à òàêîæ íåîá-
õ³äíîñò³ ïîâòîðíî¿ îïåðàö³¿ [3, 21–23].

Ðèñ. 10. Sensitivity p=0,26. ×óòëèâ³ñòü ðîçðîáëåíî¿
ìîäåë³ – 85,5% (95% Â² 81,3–89,0%) íå â³äð³çíÿºòüñÿ

â³ä ÷óòëèâîñò³ ïóëó õâîðèõ äëÿ âàë³äàö³¿ 83,0%
(95 % Â² 73,8–89,9 %)

Òàáëèöÿ 3
Ðåçóëüòàòè ïðîãíîçóâàííÿ ðèçèêó ïðîâåäåííÿ ÍÅ ó õâîðèõ

íà ëîêàë³çîâàíèé ÍÊÐ â íåéðîìåðåæåâ³é 3-ôàêòîðí³é ìîäåë³ MLP_3

Ïàðàìåòð
Îïåðàö³ÿ

ÐÍ, n=162 ÍÅ, n=94

Ïðîãíîç
ÐÍ, n (%) 132 (81,5) 16 (17)

ÍÅ, n (%) 30 (18,5) 78 (83)
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Â³äñóòí³ñòü ÷³òêî¿ ñòàíäàðòèçàö³¿ àíàòîì³÷-
íèõ çì³í ïðè ÍÊÐ óòðóäíþº ïðàâèëüí³ñòü âè-
áîðó îïåðàòèâíîãî ë³êóâàííÿ. Óðàæåííÿ, çà ÿêèõ
îäèí ë³êàð ââàæàòèìå íåìîæëèâèì ïðîâåäåííÿ
ÐÍ ÷åðåç éîãî öåíòðàëüíå ÷è åíäîô³òíå ðîçòà-
øóâàííÿ, ìîæóòü áóòè ñòàíäàðòîì îðãàíîçáåð³-
ãàþ÷îãî ë³êóâàííÿ äëÿ ³íøîãî ë³êàðÿ [9]. Ïîðÿä
ç öèì, òî÷í³ñòü òà ÷³òê³ñòü îïèñó ïóõëèííîãî
óðàæåííÿ, éîãî â³äíîøåííÿ äî ñòðóêòóð íèðêè,
º îáîâ’ÿçêîâèìè äëÿ îñòàòî÷íîãî âèçíà÷åííÿ àë-
ãîðèòìó âåäåííÿ õâîðîãî.

Îñîáëèâîñòÿìè ïóõëèíè, ùî äèêòóþòü íàì
ìîæëèâ³ñòü ÷àñòêîâî¿ ÐÍ, º ä³àìåòð, ïîëÿðíå
ì³ñöå ðîçòàøóâàííÿ, ãëèáèíà âðîñòàííÿ, â³äíî-
øåííÿ äî ñóäèííî¿ í³æêè òà ïîðîæíèííî¿ ñèñ-
òåìè íèðêè. Òðàäèö³éíî õ³ðóðãè ñóá’ºêòèâíî
îö³íþþòü ìîæëèâîñò³ ÐÍ [24].

Îö³íêà ïóõëèí íèðêè ïðîìåíåâèìè ìå-
òîäàìè ä³àãíîñòèêè º ñêëàäíèì ³ áàãàòîôàê-
òîðíèì ïðîöåñîì. Ðîçì³ð ïóõëèíè ìîæå îá-
ìåæèòè ïîêàçàííÿ äî ÐÍ ó çâ’ÿçêó ç ïóõëèí-
íîþ ìàñîþ òà ïðîðîñòàííÿì â îñíîâí³ ñòðóê-
òóðè íèðêè. Ñòóï³íü ïóõëèííîãî âðîñòàííÿ
³ñòîòíî âïëèâàº íà ÷àñ ³øåì³¿, ùî ïîâ’ÿçàíå ç
òðèâàë³øèì ïåð³îäîì âèäàëåííÿ ïóõëèíè, ðå-
êîíñòðóêö³ºþ ïîðîæíèííî¿ ñèñòåìè, à òàêîæ

Ðèñ. 11. Specificity p=0,61 ñïåöèô³÷í³ñòü ðîçðîáëåíî¿
ìîäåë³ – 85,5% (95% Â² 82,3–88,3%) íå â³äð³çíÿºòüñÿ
â³ä ñïåöèô³÷íîñò³ ïóëó õâîðèõ äëÿ âàë³äàö³¿ – 81,5%

(95% Â² 74,6–87,1%)

íà ÷àñòîòó ï³ñëÿîïåðàö³éíèõ óñêëàäíåíü [11,
25–29].

Ïîð³âíÿëüíà õàðàêòåðèñòèêà ïóõëèí çà
ð³çíèìè ñèñòåìàìè îö³íêè ³ñòîòíî â³äð³çíÿþòü-
ñÿ. Íà ñüîãîäí³ çàðåºñòðîâàíà âåëèêà ê³ëüê³ñòü
íåôðîìåòðè÷íèõ ñêîðèíãîâèõ ñèñòåì, ñåðåä ÿêèõ
íàé÷àñò³øå âèêîðèñòîâóþòü PADUA, RENAL
nephrometry score, C-index, D-A-P nephrometry,
ABC òà MAP, ÿê³ ìàþòü ñâî¿ ïåðåâàãè òà íåäî-
ë³êè. Îá÷èñëåííÿ ¿õ ïîêàçíèê³â ìîæå ïîë³ïøè-
òè ðåçóëüòàòè ÐÍ øëÿõîì ïðîãíîçóâàííÿ ðèçè-
êó ìîæëèâèõ ³íòðà- òà ï³ñëÿîïåðàö³éíèõ óñê-
ëàäíåíü, îö³íêè ôóíêö³îíàëüíèõ ðåçóëüòàò³â çàâ-
äÿêè òîìó, ùî âîíè ïîºäíóþòü â ñîá³ äåê³ëüêà
õàðàêòåðèñòèê ïóõëèíè â îäíîìó àíàë³ç³. Òàêîæ
âèêîðèñòàííÿ íåôðîìåòðè÷íèõ ïîêàçíèê³â ñïðèÿº
àêàäåì³÷í³é çâ³òíîñò³, îñê³ëüêè öå äîçâîëÿº ïî-
ð³âíþâàòè ðåçóëüòàòè ë³êóâàííÿ á³ëüø îäíîð³äíèõ
ãðóï ïàö³ºíò³â. Âò³ì ó ïîäàëüøîìó íåîáõ³äíî ïðî-
âåäåííÿ ÿê ðåòðîñïåêòèâíèõ, òàê ³ ïðîñïåêòèâíèõ
äîñë³äæåíü ç ìåòîþ îö³íêè òàêèõ ìîæëèâîñòåé íà
âåëèê³é êîãîðò³ ïàö³ºíò³â [24].

Ïðîòå, àíàòîì³÷íà îö³íêà ïîâèííà çàâæäè
ðîçãëÿäàòèñÿ ðàçîì ç êë³í³÷íèìè äàíèìè, îñîá-
ëèâîñòÿìè ïàö³ºíòà òà äîñâ³äîì õ³ðóðãà, ùîá
âèáðàòè íàéêðàùèé âàð³àíò ë³êóâàííÿ äëÿ êîæ-
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íîãî îêðåìîãî ïàö³ºíòà [20, 29]. Âñ³ ïðåäñòàâ-
ëåí³ ñèñòåìè áàçóþòüñÿ íà âèâ÷åíí³ îçíàê, ùî
ïåðåäáà÷àþòü âèíèêíåííÿ óñêëàäíåíü ï³ä ÷àñ
ÐÍ, òà æîäíà ç íèõ íå àíàë³çóâàëà îçíàê, ùî
âïëèâàþòü íà âèá³ð âèäó îïåðàòèâíîãî âòðó÷àííÿ.
Àäæå ïîêàçàííÿ äî ïðîâåäåííÿ ÐÍ  íå ðîçðîá-
ëåí³ äîòåïåð, à ôðàçà «ïðè òåõí³÷í³é ìîæëèâîñò³
âèêîíàííÿ» íå â³äîáðàæàº âñüîãî ðîçìà¿òòÿ
êë³í³÷íèõ îçíàê ëîêàë³çîâàíîãî ÍÊÐ. Ïîêèùî
ðîçðîáêà íîâî¿ íåôðîìåòðè÷íî¿ ñèñòåìè, ÿêà äîç-
âîëèëà á îá’ºêòèâ³çóâàòè ïîêàçàííÿ äî  ÐÍ, çà-
ëèøàºòüñÿ àêòóàëüíîþ.

Íàðàç³, ïðîâåäåíèé íàìè áàãàòîôàêòîðíèé
àíàë³ç ïàðàìåòð³â, ùî âïëèâàþòü íà âèá³ð ìåòî-
äó îïåðàòèâíîãî ë³êóâàííÿ õâîðèõ íà ëîêàë³çî-
âàíèé ÍÊÐ íà âåëèêîìó îáñÿç³ êë³í³÷íèõ ñïîñ-
òåðåæåíü, äîçâîëèâ îá’ºêòèâ³çóâàòè ïîêàçàííÿ
äî ÐÍ, ùî çíà÷íî ðîçøèðèëî ñïåêòð ñòàí³â, ïðè
ÿêèõ ìîæíà âèêîíàòè ðåçåêö³þ. Îòðèìàí³ äàí³
ñâ³ä÷àòü, ùî ïðè ðîçòàøóâàíí³ ïóõëèíè ó âåðõ-
íüîìó àáî íèæíüîìó ïîëþñ³ ðèçèê ïðîâåäåííÿ
ÍÅ, îáóìîâëåíèé ëèøå â³äñîòêîì çáåðåæåíî¿
ïàðåíõ³ìè íèðêè, êðèòè÷íå çíà÷åííÿ ÿêîãî â
öüîìó âèïàäêó, â ñåðåäíüîìó, ñêëàäàº X6

crit
=58%

(ïðè  X6<X6
crit

 ïðîãíîçóºòüñÿ ïðîâåäåííÿ ÍÅ).
Ïðè ëàòåðàëüíîìó ðîçòàøóâàíí³ ïóõëèíè, ðè-
çèê ïðîâåäåííÿ ÍÅ òàêîæ îáóìîâëåíèé â³äñîò-
êîì çáåðåæåíî¿ ïàðåíõ³ìè íèðêè. Ðîçðàõóíêè
ñâ³ä÷àòü, ùî êðèòè÷íå çíà÷åííÿ â³äñîòêà çáåðå-
æåíî¿ ïàðåíõ³ìè íèðêè â öüîìó âèïàäêó, â ñå-
ðåäíüîìó, ñêëàäàº X6

crit
=67% (ïðè  X6<X6

crit

ïðîãíîçóºòüñÿ ïðîâåäåííÿ ÍÅ). Ïðè ìåä³àëüíî-
ìó ðîçì³ùåíí³ ïóõëèíè íèðêè, ðèçèê ïðîâåäåí-

íÿ ÍÅ, îáóìîâëåíèé ëèøå ðîçì³ðîì ïóõëèíè. Ïðè
öüîìó êðèòè÷íå çíà÷åííÿ ðîçì³ðó ïóõëèíè ïðè
ìåä³àëüíîìó ¿¿ ðîçì³ùåíí³ â ñåðåäíüîìó ñêëà-
äàº X7

crit
=38 ìì (ïðè  X7>X7

crit
 ïðîãíîçóºòüñÿ

ïðîâåäåííÿ ÍÅ).
Ïîäàëüøèé ðîçâèòîê ìåòîä³â îïåðàòèâíî-

ãî îðãàíîçáåð³ãàþ÷îãî ë³êóâàííÿ õâîðèõ íà ÍÊÐ
ç óðàõóâàííÿì äîñÿãíåíü ñó÷àñíî¿ îíêîëîã³¿, âè-
ìîã ñâ³òîâèõ, ºâðîïåéñüêèõ òà íàö³îíàëüíèõ ñòàí-
äàðò³â, ìàº ðåàëüíó ïåðñïåêòèâó ³ñòîòíî ï³äâè-
ùèòè åôåêòèâí³ñòü òåðàï³¿ òà ïîë³ïøèòè ÿê³ñòü
æèòòÿ õâîðèõ.

Âèñíîâîê. Ïðîâåäåíèé ìóëüòèôàêòîðíèé
àíàë³ç îñíîâíèõ êë³í³÷íèõ òà àíàòîìî-òîïîãðà-
ô³÷íèõ êðèòåð³¿â, âïëèâàþ÷èõ íà âèá³ð ïîêàçàíü
äî ðåçåêö³¿ íèðêè àáî íåôðåêòîì³¿, âñòàíîâèâ,
ùî íàéá³ëüø âàë³äíèìè ïîêàçíèêàìè º ëîêà-
ë³çàö³ÿ ïóõëèíè, îá’ºì ôóíêö³îíóþ÷î¿ ïàðåíõ³-
ìè íèðêè òà ðîçì³ðè íèðêîâî-êë³òèííîãî ðàêó.
Ðîçðîáëåí³ íà ö³é îñíîâ³ íîìîãðàìè òà åëåêò-
ðîííèé êàëüêóëÿòîð äîçâîëÿþòü ìàêñèìàëüíî
òî÷íî ñïðîãíîçóâàòè âèá³ð ìåòîäó îïåðàòèâíî-
ãî ë³êóâàííÿ ó õâîðèõ íà  ëîêàë³çîâàíèé ÍÊÐ
(÷óòëèâ³ñòü  85,5% (95% Â² 81,3–89,0%) òà ñïå-
öèô³÷í³ñòü 85,5% (95% Â² 82,3–88,3%). Ïðè ïî-
ëÿðíîìó òà ëàòåðàëüíîìó ðîçòàøóâàíí³ ïóõëè-
íè íèðêè ïîêàçàííÿì äî ïðîâåäåííÿ ðåçåêö³¿
º îá’ºì ôóíêö³îíóþ÷î¿ ïàðåíõ³ìè íèðêè
á³ëüøå 58 òà 67% â³äïîâ³äíî. Ïðè ìåä³àëüíîìó
ðîçòàøóâàíí³ ïóõëèíè îñíîâíèì ïîêàçàííÿì äî
ïðîâåäåííÿ ðåçåêö³¿ º ðîçì³ð ïóõëèíè ìåíøå
38 ìì.

Ðîçêðèòòÿ. Íåìàº äàííèõ äëÿ ðîçêðèòòÿ.
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Öåëü. Ïîâûñèòü ýôôåêòèâíîñòü ëå÷åíèÿ
áîëüíûõ ëîêàëèçèðîâàííûì ÏÊÐ íà îñíîâå îï-
ðåäåëåíèÿ îñíîâíûõ êëèíè÷åñêèõ è íåôðîìåò-
ðè÷åñêèõ êðèòåðèåâ, âëèÿþùèõ íà âûáîð òàêòè-
êè îïåðàòèâíîãî ëå÷åíèÿ.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. Ðåòðîñ-
ïåêòèâíûé àíàëèç ðåçóëüòàòîâ ëå÷åíèÿ 903 áîëü-
íûõ ëîêàëèçèðîâàííûì ÏÊÐ (T1–T2 N0 M0), êî-
òîðûì ïðîâåäåíà îöåíêà íåôðîìåòðè÷åñêèõ, êëè-
íè÷åñêèõ ïàðàìåòðîâ. Ïàöèåíòû ðàçäåëåíû íà äâå
ãðóïïû â çàâèñèìîñòè îò âèäà ïðîâîäèìîãî ëå÷å-
íèÿ: ãðóïïà ðåçåêöèè ïî÷êè (ÐÏ) – 658 áîëüíûõ,
ãðóïïà íåôðýêòîìèè (ÍÝ) – 245.

Ðåçóëüòàòû. Ïðîâåäåííûé ìóëüòèôàêòîð-
íûé àíàëèç îñíîâíûõ êëèíè÷åñêèõ è àíàòîìî-
òîïîãðàôè÷åñêèõ êðèòåðèåâ ìåòîäîì íåéðîñåòå-
âîé ìîäåëè ïðîãíîçèðîâàíèÿ óñòàíîâèë, ÷òî íàè-
áîëåå âàëèäíûìè ïîêàçàòåëÿìè, âëèÿþùèìè íà

Summary

MULTIVARIATE ANALYSIS OF
PARAMETERS AFFECTING THE CHOICE OF
SURGICAL TREATMENT FOR PATIENTS
WITH LOCALIZED RENAL CELL CARCINOMA
(RCC)

O.A. Voilenko, O.E. Stakhovskyi,
O.A. Kononenko, S.L. Semko,
M.V. Pikul, Y.V. Vitruk,
E.A. Stakhovsky

Objective. To increase the effectiveness of
treatment the patients with localized RCC on the
basis of determining the main clinical and
nephrometric criteria that affect the choice of surgical
treatment.

Ìàterials and methods. Results of a
retrospective analysis of treatment of 903 patients
with localized RCC (T1–T2 N0 M0), which
evaluated nephrometric, clinical parameters. Patients
are divided into two groups depending on the type
of treatment: the group of partial nephrectomy
(PN) – 658 patients, the group of radical
nephrectomy (RN) – 245.

Results. A multivariate analysis of the main
clinical, anatomical and nephrometrical criterias by
the method of the neural network prediction model
found that the most valid indicators affecting the
choice of indications for PN or RN was: tumor
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âûáîð ïîêàçàíèé ê ÐÏ èëè ÍÝ, ÿâëÿåòñÿ ëîêà-
ëèçàöèÿ îïóõîëè, îáúåì ôóíêöèîíèðóþùåé ïà-
ðåíõèìû ïî÷êè è ðàçìåðû ÏÊÐ. Ðàçðàáîòàííûå
íà ýòîé îñíîâå íîìîãðàììû è ýëåêòðîííûé êàëü-
êóëÿòîð ïîçâîëÿþò ìàêñèìàëüíî òî÷íî ñïðîã-
íîçèðîâàòü âûáîð ìåòîäà îïåðàòèâíîãî ëå÷åíèÿ
ó áîëüíûõ (÷óâñòâèòåëüíîñòü 85,5% (95% ÑI
81,3–89,0%) è ñïåöèôè÷íîñòü 85,5% (95% CI
82,3–88,3%)).

Âûâîäû. Ïðè ïîëÿðíîì è ëàòåðàëüíîì ðàñ-
ïîëîæåíèè ÏÊÐ ïîêàçàíèåì ê ïðîâåäåíèþ ÐÏ
ÿâëÿåòñÿ îáúåì ôóíêöèîíèðóþùåé ïàðåíõèìû
ïî÷êè áîëåå 58% è 67% ñîîòâåòñòâåííî. Ïðè ìå-
äèàëüíîì ðàñïîëîæåíèè ÏÊÐ îñíîâíûì ïîêà-
çàíèåì ê ïðîâåäåíèþ ÐÏ ÿâëÿåòñÿ ðàçìåð îïó-
õîëè ìåíåå 38 ìì.

Êëþ÷åâûå ñëîâà: ïî÷å÷íî-êëåòî÷íûé ðàê,
ðåçåêöèÿ ïî÷êè, íåôðýêòîìèÿ.

size, localtion, the volume of functioning renal
parenchyma. Nomograms and an electronic
calculator developed on this basis make it possible
to accurately predict the choice of surgical treatment
method for patients (sensitivity 85,5% (95% CI
81,3–89,0%) and specificity 85.5% (95% CI
82,3 –88,3%)).

Conclusion. In case of polar and lateral
location of RCC, the indication for PN was the
volume of functioning renal parenchyma of more
than 58% and 67%, respectively. In case of hilar
location of RCC, the main indication for PN was
the tumor size of less than 38 mm.

Êeywords: renal cell carcinoma, partial
nephrectomy, radical nephrectomy.
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