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MEJI9JIEKTPOHHKA-2014. CPEACTBA MEJHLIMHCKOM SJEKTPOHHKH H HOBHIE MEJJHLIMHCKHE TEXHOJIOTHH

CIIEKTPO®OTOMETPHYECKHUE METOAbI JUATHOCTHKHN MEJIAHOMBI KOXU. 1L
CTATUCTHYECKHUE XAPAKTEPUCTUKHUKOY®OHOUEHTOB TP PY3IHOI'O
OTPAXKEHUSA

B.I. HempyK’, A.II. Heanoé’, CM. Keamepumk’, B.B. Eapyu" 3 B.A. Bontox®, A.bB. Boniox*

' Bunnuykuii nayuonanouulii mexnuueckuii ynusepcumem, Bunnuya, Vkpauna

’Uncmumym guzuxu um. B.H, Cmenanosa HAH Benapycu, Munck, Benapyce

I Benopyccxuii 2ocydapcmeennoiii yrusepcumem ungopmamuxu u paduosnexmpornuxu, Munck, Benapyce
 Bunnuykuii HayuOHANbHYLI MEOUYUHCKUT yrusepcumem um. H. ITupozosa, Bunnuya, Yxpauna

Abstract. Probability density functions of diffuse reflectance values at wavelength 870 nm as well as their
mean values and variances for healthy skin, melanoma, and nevus are experimentally found by spectrophotomet-
ric means. Malignant transformation risks, diagnostic specificity and sensitivity, and other statistical parameters
of the diffuse reflectance are evaluated on the base of the measurements. The spectrophotometric method is
shown to provide the maximal methodological validity of more than 0.9 at the threshold reflectance of 0.56. Sim-
ultaneously, the first- and second-kind errors are on the order of 0.02 — 0.03, which is practically acceptable for
many clinical cases.

Hzmepenst [1] koaddunments: auddysnoro orpaxenus (KJO) 3noposoit koxu (97 yeno-
Bek — 28% MyxuHH, 72% XEeHLIHH), MeNaHOMBI U HeBYCcOB (o 35 yenosek — 37% MyxuuH, 63%
KeHIIYH) Y JIML eBpONeOUJHOM pacel. B kayecTBe JMHbI BONHBI tst JuddepeHuHanpHoOM qua-
FHOCTHKH 3/710Ka4eCTBEHHBIX o6pa3oBaHuii Beibpana A = 870 M. I'ncrorpammsl sHauenud KJIO
NIpeZCTaBNeHk! Ha puc. | (NieBas mKana opAMHAT — oblee YHUCIO clyyaes, MpaBas IIKana — ya-
croTa, abcumcca — KJ10). Mx annpokcuMaumy riafgkiMH 3aBUCHMOCTAMH NMOKa3aHbl COOTBET-
cTBYrOIMMH KpuBbIMH. Pacnipenenerue KO 3a0poBoli KOXXH, MENIAHOM H HEBYCOB IO BCEM pe-
3yJpTaTaM H3MEpPEHHH MMEeT CleXyiomue MeAMaHy M HHTepPKBapTHNIBHBIA pa3Max: COOTBET-
ctBeHHo 0.631 1 0.601 — 0.6676, 0.503 u 0.432 - 0.532, 0.581 1 0.563 — 0.615.
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Pucynok 1 - T'ncrorpammsr KO a5 310poBoit koxu (a), HeBycoB (6) 1 Menarom (B) npu A = 870 um
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Ha puc. 2 mokasans! cpennue 3nayenns KJIO R u ux pa3bpoc, U3MepeHHBIe Ha YCTaHOBKE
[2]. BricoTa Kakporo npsAMOYyroJbHHMKa COOTBETCTBYET ORHOMY CPEIHEKBaJpaTHYHOMY OTKIIO-
HeHHro ¢ KJIO oTHOCHTeNsHO cpenHero (Touyka BHYTpPH MpAMOYrofeHHKa). Pazbpoc skcrepu-
MEHTANBHBIX JaHHBIX B Npeneiax 3 ¢ AJA PasIWYHBIX MOJeH yKa3aH BEPTUKAILHBIMM MPAMBI-
MH. TouKH BHE 3THX NpAMBIX 0003HA4aOT aHOMaNbHO Gonbine (unu Maisie) 3Hauenus KJ[O.
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PucyHok 2 - [Tapamerpst pacnipeaenenus KJ1O ans 3noposoit koxu (Int_E),
Menanomsl (M_E) u HeByca (N_E)

PesyapTaThl HccnenoBaHHi NPENCTaBIEHBl B COOTBETCTBHHM C PEKOMEHAALMAMH TpYIb]
CONSORT [3]. Pucku Manurau3auui OLEHHBAJIHCh Ha OCHOBE COBMECTHOM 06paboTKu rucTo-
rpaMM JUist 30POBOH KOXH, MEJIAHOM H HEBYCOB. AGCOMIOTHBIA PHCK MalWrHU3auuM Ry ompe-
Jensercs [4] kak OTHOILEHHS YHCIa Cy4aeB TOTO, YTO OMYXOJIb MMeET 3JI0KaYeCTBEHHBIH Xa-
paktep (MenaHoMa) Np, K obueMy KOMHYecTBY N peLUITHEHTOB: Ry = Np100%/N. Puck Toro,
4TO OMyYXOJb sBAsAETCs JoOpokauecTBeHHOM (HeByc), Ry = 100% — Ry,. 3HaueHHs PHUCKOB JaHBI
Ha puc. 3 kak ¢ydkuus KJO. Kak BunHo, npu KJIO < 0.48 npakTHyeckd OLHO3HAYHO MOXHO
3aK/IFOYMTB, YTO MHrMeHTHOe 00pa3oBaHKe KOXKH HMeEET 3JI0KauecTBEHHEIN xapakrep. C apyroi
ctoponsl, 3HayeHus KJIO > 0.58 ceunerenscTByIOT 0 HoOpokayecTBeHHOM obpa3oBanHH. IIpu
npoMexyTouHbx 3HaueHuAx KJIO Bo3MoXxHH 06e yka3zaHHble CHTyauMH. ECTECTBEHHO, UTO pe-
3yNMbTaT AMAarHOCTHKH Oynet 3aBuceTh oT Bhibopa noporosoro KZIO, T.e. oT Bri6Opa rpaHHLE],
Aendiued Bce pe3yJbTaThl M3MepEeHHs Ha JiBe 00NacTH — «MemaHoMa» M «HEeT MenaHoMb». 06
3TOM peub MOUJET HHXe.
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PucyHok 3 - Puck Manurausanuu Ry, U A0ONONHMTENBHOTO cOOkITHS R, B 3aBUcuMocTH oT KJ1O

«30JI0TEIM CTaHOapTOM» NUArHOCTHKH ABJIACTCA IMCTOJIOTHYECKHH aHau3 GHOTKaHU BCEX
PELHINHEHTOB MOCJIE ONEPAaTHBHOIO BMEIIATEIECTBA. Ha ocnose CpaBHEHHA pe3yJIBTATOB I'HCTO~
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JNIOTHYECKOTO aHalu3a M CeKTpO(POTOMETPHYECKOr0 METOa MOXKHO COCTaBUTh Tabi. [4], oxBa-
TBIBAIOLIYIO BCE BO3MOXHBIE HCXOEL.

TaGJmua 1- CpaBHCHI/Ie THCTOJIOTHYCCKOI'O aHa/IN3a U CHeKTpO(bOTOMCTpH‘-leCKOFO METoda

CnekrtpodoTomerpus I'ucTosnorndyeckuil aHanms

' | BonbHoii (Bcero @ + ¢ =37 yen.) | 3gopos (Bcero b +d =132 ven.)
OonbHOM YHCII0 UCTUHHO-TIOJIOKHTENBHEIX | YHUCIIO JIOXHO-TIOJIOKUTENBHEIX pe-
(TTONOXXHUTETBHBIH pe3yNbTaTOB JUAaTHOCTUPOBAHUS @ | 3YNHTATOB JUAarHOCTHPOBAHHUA b
pe3yNpTaT TECTa)
300pOB YHCIIO JI0XKHO-OTPHLATENBHBIX YHCIIO UCTHMHHO-OTPULIATENBHBIX
(oTpyuarensHLIHA pe3ynbTaTOB AWATHOCTHPOBAHWS | pe3yJbTaToOB AUaTHOCTHpOBaHUS d
pe3yJIBTAT TeCTa) c

B MeanuuHe Ang CTaTHCTHYECKOTO aHalM3a HOBOTO METOJa MCIIONB3YIOT CIEAYIOIIHE Ta-
pameTpsl [4], npencTaBneHHble rpaduduecky kak GyHkuHd moporosoro sHadeHus KO Ha puc. 4:
— JMarHOCTHYECKas 9YBCTBUTEIBHOCTD, JNOJA JHL € MONOXHUTENLHEIM pe3ylbTaToOM TecTa

cpean UL ¢ W3ydaembM 3aGonesanvem D, =a/(a+c);

~ OWaTHOCTHYecKas CNeud(UYHOCTb, JOMNsS JIML C OTPHUATEABHBIM DE3YyNBTaTOM TECTa
cpenu uu Ges uccneayemoro 3aGonesanus D, =d /(d + b) ;

— nuarHoctuueckas sgdexruHocts D, =(D,, + D, )/ 2;

— NPOTHOCTUYECKAs LEHHOCTD TMONOKHUTENBHOTO Pe3yIIbTaTa, BEPOATHOCTh Hanuuus 3abo-
TIeBAHUS TIPH TIOJIOXKHTENBLHOM pesysbTare Tecta P, =a/ (a+0);

— MPOTHOCTHYECKAs LIEHHOCTh OTPULATENBHOTO pe3ynbTaTa, BEPOATHOCTh OTCYTCTBHA 3a-
GorneBanus NMPH OTPULIATENEHOM pe3ynbTare Tecta P, =c¢/ (c + d).

Beogsar Taioke ommbKu nepBOro a=b/(a+b+c+d) ¥ BTOpOro ,B=c/(a+b+c+a’)

pola, a TaKKe METOIUYECKYIO JOCTOBEPHOCTH KOHTpods D = | — (a + ). 3aBUCUMOCTH 3THX °
napameTpoB oT noporooro KJIO mpuBeaeHs! Ha puc. 5. [ToHsTHo, 4To «Hanbomee onacHoi wiu
HeXeNaTeNbHOM» ABngercs omubka 3, KOTa HOBBIH (CHEKTPOPOTOMETPHYECKHU) METO IOBO-
pHUT 06 OTCYTCTBHM 3710Ka4€CTBEHHOrO o0pa3oBaHus, a OHO Ha caMoM Jene umeer mecTo. Kak
BHIHO U3 pHUC. 5, JaHHYIO OIHOKY MOXKHO cBecTd K 0, BEIGHpasd Gonpmoi nopor (Hanp. 0.56),
T.¢. Takoe 3HaueHne KJ1O, kotopoe co 100%-Hoii BepOSTHOCTBIO FOBOPUT O J1OOpOKaueCTBEH-
HOM o0Opa3oBaHuu. OHAKO MpPH 3TOM BO3PAcTaeT YMCJO JIOXKHBIX JUAarHO30B U CHIDKAeTCs JI0-
cToBepHOCTh D KOHTponst 3aboneBaHus. MakcumanbHele 3HadeHus D, jpocrturaromue 0.96,
UMEIOT MeCTO MpH nopore oxono 0.52, koraa o = 3 = 0.02 — 0.03. TIpy cMeleHUH OPOroBOro
3Ha4YeHHA BJIEBO OTHOCHTeNbHO 0.52 yBennumMBaeTcsl HexelaTebHas OMMOKa BTOPOro poja, HO
noctoBepHOCT Oyner He MeHee 80%. Ipu cMelleHuy Mopora BrpaBo pacTeT olHOKa NMepBoro
poza, a JOCTOBEPHOCTb CHIBHO yMeHblmaercs. OTMeTHM Takxke, yTo npu noporosom KJIIO =
0.56 nuarHOCTHYECKHE YyBCTBUTENBHOCTD M CIIELU(PUYHOCTD CIEKTPOPOTOMETPUYECKOTO METO-
na npeeslmaroT 0.9 (puc. 4), YTO COMOCTABHMO ¢ aHATOTHYHBIMU XapaKTePUCTHKAMH APYTUX CO-
BPEMEHHBIX HEMHBA3HBHBIX ONTHYECKUX METOJOB IMAarHOCTHKH (CM. cCBUTKH B [1]).
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Pnynok 4 - XapakTepHUCTHKH AHAarHOCTHYECKOrO PrcyHok S -JIocTOBEpPHOCTE KOHTPOIS,
TECTa B 3aBUCHMOCTH OT NIOPOrOBOT0 3HAYEHHS OlIHOKH NepBOro ¥ BTOPOroO POAA B 3aBUCH-
KHO MOCTH OT noporosoro 3HayeHus KJIO

Takum o6pa3om, nepsble KIMHHYECKHE MCNBITAHUA NPEAJIAraeMoro CrekTpodoToMeTpu-
4YeCKOro MeTo/a AMarHOCTUKH U IKCIIEpPUMEHTAIbHON YCTaHOBKYM MOATBEPAK/IN BO3MOXHOCTE MX
3¢ PEKTUBHOTO HUCMONB30BAHUA 1 JuddepeHIIHallMH B HEMHBA3UBHOTO BEIABJIEHHS HEBYCOB U
MEJIaHOM KOXH.

PaGora BeimosnHeHa npu ¢puHancoBoii noaaepxke BPODOU no goroBopy Ned13Mua-018.
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Abstract. The aim of the work is to analyze the methods of noninvasive spectrophotometry applied in med-
ical diagnostics. Biological tissues are strongly scattering (muddy) environments for this reason development of
effective computing algorithms for determination of optical properties is carried out with application of settle-
ment models of the theory of transfer of radiation and dispersion of light in muddy in muddy environments.
Methods of spectroscopy of diffusion reflection and fluorescent spectroscopy are applied to the analysis of com-
position of biological tissues for medical diagnostics.

['naBHOM 3anayell npu co3AaHUK METOOB, MPUOOPOB ¥ yCTPOHCTB MEAMLIMHCKOTO Ha3Ha-
YEHHs, OCHOBAHHBIX Ha MPHHLMMNAX ONTHYECKOH CMEKTPOCKONHMH GHONOTHYECKHUX TKaHEH, ABJIs-
ercs pa3paborka 3PGeKTHBHBIX BBIYMCIHTENLHBIX aNTOPUTMOB /IS TOYHOrO M J0OCTOBEPHOTO
OnpeJeNeH s ONTHYECKUX CBOMCTB M3y4yaeMoro oObeKTa Mo MOJMy4YeHHBIM JAaHHBIM B XO[€ KC-
neprMeHTa. Kak n3BecTHO, 60/IBLIMHCTBO GHONIOTMYECKHX TKaHeW ABMAAIOTCSA ONTHYECKH MYT-

279



