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Ðåçþìå. Âèÿâëåí³ çì³íè ð³çíîãî ñòóïåíÿ ðåãðåñ³¿ ðàêó ìîëî÷íî¿

çàëîçè ó õâîðèõ ïðè íåîàä’þâàíòí³é õ³ì³îòåðàï³¿:

íàé÷óòëèâ³øèìè äî çì³íè çàëåæíîñòåé N(I) º àñèìåòð³ÿ ³

åêñöåñ; àñèìåòð³ÿ ðîçïîä³ë³â N(I=0,1) çìåíøóºòüñÿ â ìåæàõ

4 ðàç³â; åêñöåñ ðîçïîä³ë³â N(I=0,1) çìåíøóºòüñÿ â ìåæàõ 6 ðàç³â

ó ãðóïàõ õâîðèõ ³ç ÷àñòêîâîþ òà ïîâíîþ ðåãðåñ³ºþ ïóõëèíè.

Êëþ÷îâ³ ñëîâà: ðàê, ìîëî÷íà

çàëîçà, íåîàä’þâàíòíà

õ³ì³îòåðàï³ÿ, ëàçåðíà

ïîëÿðèìåòð³ÿ.

Âñòóï
Äàí³ á³ëüøîñò³ äîñë³äæåíü ñâ³ä÷àòü ïðî òå, ùî

ìàéæå ïîëîâèíà (30–50%) õâîðèõ íà ðàê ìîëî÷-
íî¿ çàëîçè (ÐÌÇ) âïåðøå çâåðòàþòüñÿ çà ìåäè÷-
íîþ äîïîìîãîþ â III ñòàä³¿ õâîðîáè (T
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), ùî âõîäèòü â ïîíÿòòÿ ì³ñöå-

âî-ïîøèðåíèé ÐÌÇ. Áóðõëèâå ïðîãðåñóâàííÿ öèõ
ôîðì çàõâîðþâàííÿ ïðèçâîäèòü äî òðàã³÷íîãî ê³-
íöÿ âïðîäîâæ ïåðøèõ 1–1,5 ðîê³â ï³ñëÿ âñòàíîâ-
ëåííÿ ä³àãíîçó.

Ïðîâåäåííÿ ê³ëüêîõ êóðñ³â ïîë³õ³ì³îòåðàï³¿
(ÏÕÒ) äî çàñòîñóâàííÿ ì³ñöåâîãî ë³êóâàííÿ (îïå-
ðàö³¿ àáî îïðîì³íþâàííÿ) âèçíà÷àºòüñÿ ÿê íåîàä’þ-
âàíòíà ÏÕÒ (ÍÀÕÒ). Ðåçóëüòàòîì çàñòîñóâàííÿ
ÍÀÕÒ ñòàëî çá³ëüøåííÿ çàãàëüíîãî ³ áåçðåöåäèâíî-
ãî âèæèâàííÿ õâîðèõ ³ç ì³ñöåâî-ðîçïîâñþäæåíèì
ÐÌÇ. Êë³í³÷íà ðåãðåñ³ÿ ïóõëèíè ïðÿìî êîðåëþº ç³
ñòóïåíåì òåðàïåâòè÷íîãî ïàòîìîðôîçó â ïóõëèíàõ
³ ïðîãíîñòè÷íèìè ôàêòîðàìè, ÿê³ â³äîáðàæàþòü
÷óòëèâ³ñòü ïóõëèíè äî ïðîâåäåíî¿ òåðàï³¿ [4].

Ïèòàííÿ ïðîãíîçóâàííÿ åôåêòèâíîñò³ ÍÀÕÒ
ÐÌÇ çàëèøàºòüñÿ â³äêðèòèì.

Ìåòà äîñë³äæåííÿ
Äîñë³äèòè ìîæëèâ³ñòü çàñòîñóâàííÿ ïîêàçíèê³â

ëàçåðíî¿ ïîëÿðèìåòð³¿ ìàçê³â ö³ëüíî¿ êðîâ³ äëÿ ïðî-
ãíîçóâàííÿ åôåêòèâíîñò³ ÍÀÕÒ ó õâîðèõ íà ÐÌÇ.

Ìàòåð³àë ³ ìåòîäè
Äàíà ñòàòòÿ ì³ñòèòü ìàòåð³àëè åêñïåðèìåíòàëü-

íèõ äîñë³äæåíü ñòðóêòóðè ðîçïîä³ë³â ³íòåíñèâ-
íîñò³ ëàçåðíèõ çîáðàæåíü çðàçê³â ö³ëüíî¿ êðîâ³
õâîðèõ íà ÐÌÇ: ãðóïà À – ïàö³ºíòêè ç ÐÌÇ, â ÿêèõ
ïðè ïðîâåäåíí³ ÍÀÕÒ îòðèìàíî ÷àñòêîâó ðåãðåñ³þ
(n=7); ãðóïà Á – ïàö³ºíòêè ç ÐÌÇ, â ÿêèõ ïðè ïðî-

âåäåíí³ ÍÀÕÒ îòðèìàíî ïîâíó ðåãðåñ³þ (n=5);
ãðóïà Â – êîíòðîëüíà ãðóïà, çäîðîâ³ æ³íêè (n=6).

Ó äîñë³äæåííÿ âêëþ÷åíî 18 õâîðèõ íà ðàê ìî-
ëî÷íî¿ çàëîçè, ç íèõ ó 6 æ³íîê ðàê ìîëî÷íî¿ çàëî-
çè (ÐÌÇ) ²V ñòàä³¿, ó 7 æ³íîê – ²²² ñòàä³¿, ó 5 ïàö³-
ºíòîê – ²²Á ñòàä³¿. Ó âñ³õ ïàö³ºíòîê ä³àãíîç ÐÌÇ
âåðèô³êîâàíèé öèòîëîã³÷íî.

Â³ê æ³íîê ñòàíîâèâ: 40–50 ðîê³â – 4 îñ³á, 51–
60 ðîê³â – 9 îñ³á, 61–70 ðîê³â – 5 õâîðèõ.

Åêñïåðèìåíòàëüíà ñõåìà äîñë³äæåíü

Íà ðèñ. 1 ïîêàçàíî òðàäèö³éíó îïòè÷íó ñõåìó
äîñë³äæåíü ëàçåðíèõ çîáðàæåíü á³îëîã³÷íèõ
îá’ºêò³â [1–4].

Îïðîì³íþâàííÿ ïðîâîäèëîñÿ êîë³ìîâàíèì ïó÷-
êîì (∅=104 ìêì) Hå-Nå ëàçåðà (λ=0,6328 ìêì) 1. Çà
äîïîìîãîþ ïîëÿðèçàö³éíîãî îñâ³òëþâà÷à (÷âåðòüõ-
âèëüîâà ïëàñòèíà 3, 5 ³ ïîëÿðèçàòîð 4) ôîðìóâàëè-
ñÿ ð³çí³ ñòàíè ïîëÿðèçàö³¿ îñâ³òëþþ÷îãî ïó÷êà.
Ïîëÿðèçàö³éí³ çîáðàæåííÿ á³îëîã³÷íèõ òêàíèí ôî-
ðìóâàëèñü ó ïëîùèí³ ñâ³òëî÷óòëèâî¿ ïëîùàäêè
(800x600) CCD êàìåðè 10 çà äîïîìîãîþ ì³êðîîá’º-
êòèâà 7, ðîçä³ëüíà çäàòí³ñòü ÿêîãî áóëà äîñòàòíüîþ
äëÿ ïðîâåäåííÿ âèì³ð³â ó ä³àïàçîí³ ðîçì³ð³â ñòðóê-
òóðíèõ åëåìåíò³â òêàíèí ëþäèíè 2 ìêì – 2000 ìêì.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ
Ðåçóëüòàòè ïîð³âíÿëüíîãî äîñë³äæåííÿ êîîð-

äèíàòíèõ ðîçïîä³ë³â I(x, y) ³íòåíñèâíîñò³ â ëàçå-
ðíèõ çîáðàæåííÿõ çðàçê³â êðîâ³ õâîðèõ À, Á ³ Â
ãðóï ³ëþñòðóº ñåð³ÿ ðèñ. 2, 3, 4.

Ç íàâåäåíèõ êîîðäèíàòíèõ ðîçïîä³ë³â ³íòåíñè-
âíîñò³ I(x, y) òà â³äïîâ³äíèõ âèá³ðîê ¿¿ ñòàö³îíà-
ðíèõ ð³âí³â I(x, y)=const ó ëàçåðíèõ çîáðàæåííÿõ
çðàçê³â êðîâ³ îíêîëîã³÷íèõ õâîðèõ ð³çíèõ ãðóï
ìîæíà ä³éòè âèñíîâêó:

 Ë. ². Á³çåð, Î. Ã. Óøåíêî, Ð. Â. Ñåíþòîâè÷, Â. Ï. Óíãóðÿí, 2009
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âñ³ êîîðäèíàòí³ ðîçïîä³ëè I(x, y) ëàçåðíèõ çî-
áðàæåíü çðàçê³â êðîâ³ ïàö³ºíò³â À, Á ³ Â ãðóï ÿâ-
ëÿþòü ñîáîþ ñêëàäí³ êîîðäèíàòíî íåîäíîð³äí³
ñòðóêòóðè, ùî óòâîðåíí³ âèïàäêîâèìè çíà÷åííÿ-
ìè ³íòåíñèâíîñò³ ëàçåðíîãî âèïðîì³íþâàííÿ;

àíàëîã³÷íîþ ñòðóêòóðîþ õàðàêòåðèçóºòüñÿ ³
ñåð³ÿ âèá³ðîê ñòàö³îíàðíèõ ð³âí³â I(x, y)=const

ðîçïîä³ë³â ³íòåíñèâíîñò³ â ëàçåðíèõ çîáðàæåííÿõ
çðàçê³â óñ³õ òèï³â.

äî ãîëîâíèõ â³äì³ííîñòåé ó êîîðäèíàòíèõ ðîç-
ïîä³ëàõ ôîòîìåòðè÷íèõ ïàðàìåòð³â ìîæíà â³äíå-
ñòè ð³çíó ù³ëüí³ñòü ðîçïîä³ë³â I(x, y)=0,1, I(x,

y)=0,5 ³ I(x, y)=0,8, â³äïîâ³äíî;
áåçïîñåðåäíÿ â³çóàëüíà äèôåðåíö³àö³ÿ çðàçê³â

êðîâ³ ð³çíèõ ãðóï îíêîëîã³÷íèõ õâîðèõ óòðóäíå-
íà ³ íåîäíîçíà÷íà.

Îäåðæàí³ åêñïåðèìåíòàëüí³ äàí³ ïðî êîîðäè-
íàòíó ôîòîìåòðè÷íó ñòðóêòóðó ëàçåðíèõ çîáðà-
æåíü ñåð³¿ çðàçê³â êðîâ³ ïàö³ºíò³â À, Á ³ Â ãðóï
ìîæíà ïîÿñíèòè íàñòóïíèìè ìåõàí³çìàìè.

Êîæåí àêò âçàºìîä³¿ ëàçåðíîãî ïðîìåíÿ ç ôî-
ðìåíèìè åëåìåíòàìè êðîâ³ ñóïðîâîäæóºòüñÿ çì³-
íîþ éîãî íàïðÿìó ðîçïîâñþäæåííÿ. Ê³ëüê³ñòü
òàêèõ âçàºìîä³é ìîæå áóòè äîñèòü âåëèêîþ ³ íî-
ñèòèìå âèïàäêîâèé ñòàòèñòè÷íèé õàðàêòåð.

Òîìó, âíàñë³äîê òàêîãî áàãàòîêðàòíîãî ñâ³òëî-
ðîçñ³ÿííÿ ëàçåðíîãî âèïðîì³íþâàííÿ àíñàìáëåì
÷àñòèíîê êðîâ³ ð³çíî¿ ôîðìè ³ ðîçì³ð³â, ³ ôîðìó-
þòüñÿ ñêëàäí³ ïðîñòîðîâî-íåîäíîð³äí³ ðîçïîä³ëè
çíà÷åíü ³íòåíñèâíîñò³.

Äîñë³äæåííÿ ñòàòèñòèêè êîîðäèíàòíèõ ðîçïî-
ä³ë³â ³íòåíñèâíîñò³ ëàçåðíèõ çîáðàæåíü çðàçê³â
êðîâ³ îíêîëîã³÷íèõ õâîðèõ À, Á ³ Â ãðóï

Ó òàáë. 1–3 íàâåäåí³ ðåçóëüòàòè äîñë³äæåííÿ
çíà÷åíü (óñåðåäíåíèõ ó ìåæàõ ñòàòèñòè÷íî âèðî-
ã³äíèõ ãðóï îíêîëîã³÷íèõ õâîðèõ À (7 çðàçê³â), Á
(5 çðàçê³â), Â (6 çðàçê³â)) ñåðåäíüîãî Z

1
, äèñïåðñ³¿

Z
2
, àñèìåòð³¿ Z

3
 òà åêñöåñó Z

4
 êîîðäèíàòíèõ ðîç-

ïîä³ë³â âèá³ðîê ³íòåíñèâíîñò³ I(x, y)=const ð³çíèõ
ð³âí³â (I(x, y)=0,1, I(x, y)=0,5 ³ I(x, y)=0,8) ëàçåð-
íèõ çîáðàæåíü çðàçê³â êðîâ³.

Äëÿ ñòàòèñòè÷íîãî îö³íþâàííÿ ðîçïîä³ë³â âèïà-
äêîâèõ çíà÷åíü ³íòåíñèâíîñò³ I, ÿê³ õàðàêòåðèçóþòü
ëàçåðí³ çîáðàæåííÿ çðàçê³â êðîâ³, âèêîðèñòîâóâàëè-
ñÿ ñòàòèñòè÷í³ ìîìåíòè ïåðøîãî Z

1
, äðóãîãî Z

2
, òðå-

òüîãî Z
3
 ³ ÷åòâåðòîãî Z

4
 ïîðÿäê³â, ùî îá÷èñëþâàëèñÿ

çà ñòàíäàðòíèìè MATLAB àëãîðèòìàìè [5].
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Ïîð³âíÿëüíèé àíàë³ç äàíèõ ïðî ä³àïàçîíè çì³-
íè çíà÷åíü ñòàòèñòè÷íèõ ìîìåíò³â Z

i=1,2,3,4 
ðîçïî-

ä³ë³â N(I) ëàçåðíèõ çîáðàæåíü ð³çíèõ ð³âí³â ³íòå-
íñèâíîñò³ I(x, y)=const çðàçê³â êðîâ³ îíêîëîã³÷íèõ
õâîðèõ ð³çíèõ ãðóï âèÿâèâ:

- ñòàòèñòè÷í³ ìîìåíòè âñ³õ ïîðÿäê³â õàðàêòå-
ðèçóþòüñÿ øèðîêîþ òà ³íäèâ³äóàëüíîþ çì³íîþ
âëàñíèõ çíà÷åíü ÿê ó ìåæàõ ñåð³¿ ëàçåðíèõ çîáðà-
æåíü îäí³º¿ ãðóïè çðàçê³â êðîâ³ äëÿ ð³çíèõ ð³âí³â
¿õ ³íòåíñèâíîñò³, òàê ³ äëÿ ñóêóïíîñò³ ôîòîìåòðè-
÷íèõ ïàðàìåòð³â ëàçåðíèõ çîáðàæåíü çðàçê³â
êðîâ³ ³íøèõ ãðóï îíêîëîã³÷íèõ õâîðèõ;

- íàéìåíøî¿ “ì³æãðóïîâî¿” çì³íè âëàñíèõ çíà-
÷åíü çàçíàþòü ñåðåäíº òà äèñïåðñ³ÿ ðîçïîä³ë³â
âèá³ðîê ³íòåíñèâíîñò³ I(x, y)=const – â³äì³ííîñò³
ì³æ íèìè íå ïåðåâèùóþòü 10–20%;

- íàé÷óòëèâ³øèìè äî çì³íè çàëåæíîñòåé N(I)

º àñèìåòð³ÿ ³ åêñöåñ, çíà÷åííÿ ÿêèõ çì³íþþòüñÿ â
ìåæàõ â³ä 2 äî 6 ðàç³â äëÿ ð³çíèõ ð³âí³â âèá³ðêè

çíà÷åíü ³íòåíñèâíîñò³ I(x, y)=const ñóêóïíîñò³
çðàçê³â êðîâ³ À, Á, Â ãðóï;

- ñèñòåìàòè÷íèõ (ä³àãíîñòè÷íî àêòóàëüíèõ)
çì³í äëÿ ð³çíèõ ãðóï õâîðèõ çàçíàþòü ñòàòèñòè÷í³
ìîìåíòè Z

3
 ³ Z

4
, âèçíà÷åí³ äëÿ ðîçïîä³ë³â “ìàëî-

ãî” ð³âíÿ ³íòåíñèâíîñò³ I(x, y)=0,1 ó â³äïîâ³äí³é
ñåð³¿ ëàçåðíèõ çîáðàæåíü çðàçê³â êðîâ³;

- àñèìåòð³ÿ ðîçïîä³ë³â N(I=0,1) çìåíøóºòüñÿ â
ìåæàõ 4 ðàç³â (â³ä 4,78 äî 1,09) äëÿ ãðóïè Â (òàá-
ëèöÿ 1) ³ ãðóïè À (òàáëèöÿ 3):

- åêñöåñ ðîçïîä³ë³â N(I=0,1) çìåíøóºòüñÿ â ìå-
æàõ 6 ðàç³â (â³ä 6,81 äî 1,14) äëÿ õâîðèõ ãðóïè Â
(òàáë. 1) ³ ãðóïè À (òàáë. 3);

- äëÿ çì³íè ñòàòèñòè÷íèõ ìîìåíò³â 3-ãî ³ 4-ãî
ïîðÿäê³â êîîðäèíàòíèõ ðîçïîä³ë³â âèá³ðîê ³íòåí-
ñèâíîñò³ âèùèõ ð³âí³â ³íòåíñèâíîñò³ I(x, y)=0,5 ³
I(x, y)=0,8 ñåð³¿ ëàçåðíèõ çîáðàæåíü çðàçê³â êðîâ³
îíêîëîã³÷íèõ õâîðèõ óñ³õ ãðóï â³äñóòí³é ñèñòåìà-
òè÷íèé ³ çàêîíîì³ðíèé õàðàêòåð.
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Âèñíîâêè
Âèÿâëåí³ çì³íè ïðè ð³çíèõ ñòóïåíÿõ ðåãðåñ³¿

ðàêó ìîëî÷íî¿ çàëîçè ïðè íåîàä’þâàíòí³é õ³ì³î-
òåðàï³¿:

- íàé÷óòëèâ³øèìè äî çì³íè çàëåæíîñòåé N(I)

º àñèìåòð³ÿ ³ åêñöåñ, çíà÷åííÿ ÿêèõ çì³íþþòüñÿ â
ìåæàõ â³ä 2 äî 6 ðàç³â äëÿ ð³çíèõ ð³âí³â âèá³ðêè
çíà÷åíü ³íòåíñèâíîñò³;

- ñèñòåìàòè÷íèõ (ä³àãíîñòè÷íî àêòóàëüíèõ)
çì³í äëÿ ð³çíèõ ãðóï õâîðèõ çàçíàþòü ñòàòèñòè÷í³
ìîìåíòè Z

3
 ³ Z

4
, âèçíà÷åí³ äëÿ ðîçïîä³ë³â “ìàëî-

ãî” ð³âíÿ ³íòåíñèâíîñò³ I(x, y)=0,1 ó â³äïîâ³äí³é
ñåð³¿ ëàçåðíèõ çîáðàæåíü çðàçê³â êðîâ³;

- àñèìåòð³ÿ ðîçïîä³ë³â N(I=0,1) çìåíøóºòüñÿ â
ìåæàõ 4 ðàç³â ó ãðóïàõ õâîðèõ ç ÷àñòêîâîþ òà
ïîâíîþ ðåãðåñ³ºþ ïóõëèíè;

- åêñöåñ ðîçïîä³ë³â N(I=0,1) çìåíøóºòüñÿ â ìå-
æàõ 6 ðàç³â ó ãðóïàõ õâîðèõ ³ç ÷àñòêîâîþ òà ïî-
âíîþ ðåãðåñ³ºþ ïóõëèíè;

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü âáà÷àºìî â

äåòàëüíîìó àíàë³çóâàíí³ òà ïîäàëüøîìó âèâ÷åíí³
ìîæëèâîñòåé äàíèõ ìåòîäèê äîñë³äæåííÿ.
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ÏÐÎÑÒÐÀÍÑÒÂÅÍÍÎ-ÓÃËÎÂÛÕ ÐÀÑÏÐÅÅËÅÍÈÉ
ÈÍÒÅÍÑÈÂÍÎÑÒÈ ËÀÇÅÐÍÛÕ ÈÇÎÁÐÀÆÅÍÈÉ

ÊÐÎÂÈ ÏÐÈ ÍÅÎÀÄÚÞÂÀÍÒÍÎÉ
ÕÈÌÈÎÒÅÐÀÏÈÈ ÌÅÑÒÍÎ-

ÐÀÑÏÐÎÑÒÐÀÍÅÍÍÎÃÎ ÐÀÊÀ ÌÎËÎ×ÍÎÉ
ÆÅËÅÇÛ

Ë. È. Áèçåð, Ð. Â. Ñåíþòîâè÷,

Î. Ã. Óøåíêî, Â. Ï. Óíãóðÿí

Ðåçþìå. Âûÿâëåíû èçìåíåíèÿ ðàçíûõ ñòåïåíåé ðå-
ãðåññèè ðàêà ìîëî÷íîé æåëåçû ïðè íåîàäúþâàíòíîé õèìèî-
òåðàïèè: íàèáîëåå ÷óâñòâèòåëüíûìè ê èçìåíåíèÿì çàâèñè-
ìîñòåé N(I) ÿâëÿþòñÿ àñèììåòðèÿ è ýêñöåññ; àñèììåòðèÿ
ðàñïðåäåëåíèé N(I=0,1) ñíèæàåòñÿ â ïðåäåëàõ 4 ðàç; ýêñöåññ
ðàñïðåäåëåíèé N(I=0,1) ñíèæàåòñÿ â ïðåäåëàõ 6 ðàç â
ãðóïïàõ áîëüíûõ ñ ïîëíîé è ÷àñòè÷íîé ðåãðåññèåé îïóõîëè.

Êëþ÷åâûå ñëîâà: ðàê, ìîëî÷íàÿ æåëåçà, íåîàäüþ-
âàíòíàÿ õèìèîòåðàïèÿ, ëàçåðíàÿ ïîëÿðèìåòðèÿ.

STUDIES OF COORDINATE AND SPATIAL
ANGULAR INTENSITY DISTRIBUTION OF LASER

BLOOD IMAGES IN CASE OF NEOADJUVANT
CHEMOTHERAPY OF LOCALLY SPREAD BREAST

CANCER

L. I. Bizer, R. V. Seniutovych,

O. H. Ushenko, V. P. Unhurian

Abstract. The authors reveal changes of various regression
degrees of breast cancer in case of neoadjuvant chemotherapy:
asimmetry and excess are the most sensitive to the changes of
dependency N(I); the asymmetry of distribution N(I=0,1)
decreasing within the limits of 4 times; an excess of distribution
N(I=0,1) decreases in the range of 6 times in the groups of
patients with a complete and partial regression of the tumor.

Key words: cancer, mammary gland, neoadjuvant
chemotherapy, laser polarimetry.
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