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Llenb: co3gaHne matemMaTMyecko MOLENU MPOrHo3a MECTHOro peuunavMBMpPOBaHMS OMNyXonu y OOMnbHbIX pakom
npocTaTbl NOCne fie4eHns BbICOKOMHTEHCUBHBIM CGOKYCUPOBaHHbLIM yrbTpassykoM (HIFU). Mamepuan u memodsi.
Pesynbratbl neveHns oueHeHbl y 102 nauveHToB ¢ MOPONOrMYeckn AoKa3aHHbIM Npu Guoncum nokannsoBaHHbIM
pakom npocTtatsl (PI1). C uenblo aHanM3a B3aMOCBS31 NPOrHOCTUYECKUX (DAKTOPOB, NocrneonepauMoHHOro Mopgo-
NIOrMYECKOro nccregoBaHUst KOHTPONbHbLIX 6GuonTaTtoB npocTtaTtel nocne HIFU-abnauumn ¢ 4yactoTon pa3suTus peumam-
Ba 3aboneBaHnsi NpoBeAEHO CPaBHUTENBHOE CTAaTUCTUYECKOE UCCregoBaHNe NOMyYeHHbIX AaHHbIX. [ns nocTpoeHus
MaTeMaTU4ecknx moaenen nporHosa-peunamsa nocne HIFU-abnauuu npocTatbl MCMONb30BanNMch ABa MeEToaa MHOMo-
(haKTOPHOro aHanu3a AaHHbIX: AUCKPUMUHAHTHBIA aHanu3 1 norucTnyeckas perpeccust. Pesynbmamsi. MNpy nnaHu-
poBaHuK neveHus naumeHtoB nocne HIFU-abnaumm npocTtaTtbl HeOO6X0AMMa KOMMNEKCHas oueHka Mopdonornyeckmnx
hakTOpoB pucka MeCTHOro peuuanBa HOBOOOPa3oBaHUS, TakMX, Kak MpPefonepauroHHbIA YPOBEHb ChIBOPOTOYHOMO
PSA, cymma MucoHa, ctagmsa 3abonesaHus, Hannyne numdoBacKkynsapHON U NnepuHeBpanbHON NHBa3un. BeisiBneHune
BEPOSATHOCTU pPasBUTUS peuuamnea LenecoobpasHo NpoBOAUTE C MOMOLLBIO MPeaoXeHHbIX HamMu hopMyn. 3aksiode-
Hue. Mpu cpaBHUTENBLHOM aHanM3e Co34aHHbIX HaMW MaTeEMaTUYECKMX MOLENEN BbISIBIIEHO, YTO TOYHOCTb MPOrHO3a
pesynsratoB HIFU-abnaumm npoctaThl 4OCTAaTOYHO BbICOKA.

KntoueBble croBa: BbICOKOMHTEHCMBHBINA CHOKYCpoBaHHbIN ynbTpassyk (HIFU), pak npoctatel (PI), ynbTpa3ssykosas Xupyprus, npoctato-
cneumduyeckuin antureH (PSA), nporHocTuyeckie hakTopel, MaTeMaTuyeckoe MoLen1pBoaHme.

Popkov V.M., Fomkin R.N., Blumberg B.I. Possibilities of prognosis of prostate cancer relapse after HIFU ablation by
mathematical modeling // Saratov Journal of Medical Scientific Research. 2013. Vol. 9, Ne 2. P. 314-320.

Research objective: Creation of mathematical prognosis of model of local relapsing tumors in patients with prostate
cancer after treatment by high-intensive focused ultrasound (HIFU). Objects and Research Methods: Results of treat-
ment are estimated at 102 patients with morphologically localized prostate cancer proved at biopsy. For the purpose
to analyze interrelation of prognostic factors and postoperative morphological research of prostate control biopsies
after HIFU ablation with frequent development of relapses comparative statistical research of received data has been
conducted. For construction of mathematical models of relapse prognosis after HIFU of prostates two methods of mul-
tifactorial analysis of the data have been used: the discriminant analysis and logistical regress. Results: While planning
treatment of patients after HIFU ablation of prostates it has been necessary to estimate morphological risk factors of
local relapse of a neoplasm such as preoperative level of serum PSA, the sum of Gleason, severity of disease, pres-
ence of lymphovascular and perineural invasion. The offered formulas are worth while using in revealing of probability
of development of relapses. The comparative analysis of mathematical models has showed that accuracy of prognosis
of results of HIFU of prostates is high enough.

Key words: high-intensive focused ultrasound (HIFU), prostate specific antigen, prostate cancer, ultrasonic surgery, prognostic factors, math-
ematical models.
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YeCTBEHHOro npouecca uanyeckne CBONCTBA 3IHep-
rn. [1]. OQHUM M3 HUX SIBNSIETCS] BbICOKOMHTEHCMBHAS
cokycupoBaHHasa yneTpassykoBas abnaumsa (HIFU),
NPUMEHSOLWAsACA NpU fie4eHnn OOmMbHbIX floKanuso-
BaHHLIMM hopMaMu paka npoctaTtbl [2-5].

MecTHbIn peunanB (NPOJOIMKEHHbIA POCT OMyXo-
nn) — ofHa M3 NPUYUH cMepTu BOnbHbLIX B nocneone-
pauunoHHOM nepwuoge [6, 7]. B nutepaTtype onucaHbl OT-
AenbHble hakTopbl pucka MECTHOrO peLuanBuUpoBaHnS
paka npocTatbl. Begylwmmm ns Hux sBNSOTCA: CTEneHb
rpagaumm onyxonu no [nucoHny [8], Aons nosuTue-
HbIX (CogepXalLMx OrnyxoneBble KneTkn) BMoncuMrnHbIX
CTONOMKOB MNpW TpaHCPEKTanbHOM Guoncuu npocTaTbl
(TPBIT), poonepauMOHHBIA YPOBEHb MNpocTaTocneuu-
dunyeckoro aHtureHa (PSA) B nnasme KpoBu, oObem
onyxonu npocTtaTtkl, Bo3pacT 6onbHbix [9, 10]. MNpu atom
onacHoCTb peumauBa B Gomnbllent Mepe onpegensieTcs
CTeNEeHbIo 3110Ka4EeCTBEHHOCTM OMYXONn, YEM €€ pacrnpo-
CTpaHEHHOCTbIO 3a npeenbl Kancynbl npeacTaTenbHOn
xenesbl [11, 12]. OgHako B 60MbLUNHCTBE CNy4aeB aBTo-
pbl NPUBOASAT NULLIb U30NTMPOBAHHYH OLIEHKY PasfnyHbIX
dakTopoB pucka (B TOM Yncrie Mopdonorm4eckux) Bo3-
HWUKHOBEHWUS] MECTHOIO peumamBa Onyxonu npocrtatbl B
OCHOBHOM MOCre paguKanbHOW NPOCTaTaKTOMUK, fyye-
BOW Tepanuu, HO He Y4YMUTbIBAETCA UHAMBMAYaNbHAsA KNn-
HMYeckas 3Ha4YMMOCTb KaXgoro oTAenbHoro dakropa
pucka, He NPOM3BOAMTCH OLEHKa BEPOSATHOCTU NosiBre-
HWSE MECTHOro peuuamsa onyxonu. CnegyeTr oTMeTUTD,
yTto nocne HIFU-abnaumm npoctatbl Nogo6HbIX AaHHBLIX
B AOCTYMHbIX HAM UCTOYHWKax Mbl He OOHapyxunu. B
CBSA3M C 3TMM BeCbMa aKkTyarbHbIMW MPELCTABMSKTCS
JeTanbHOe u3yyeHue oTAenbHbIX (PaKTOpOB pucka pe-
unagueBa HoBoobpasoBaHus nocrne HIFU-abnaumm npo-
cTaTbl U pa3paboTka MeTodoB ero NPOrHo3npoBaHWsI.

Llenb uccrniedosaHus: co3gaHMe MaTemMaTUyecKomn
MoZ€enu NPorHo3a MEeCTHOro peunanBrMpoOBaHNS OMyXomnu
y 6OMbHbBIX pakoM NpocTaThl NOCHE NEYEHNS BbICOKOWH-
TEHCUBHbIM COKYCMpPOBaHHbIM ynbTpa3sykoM (HIFU).

O6bekToM uccnepoBaHusa sasunuck 102 nauueHTa
C MoOpdOonornmyeckn gokasaHHbIM npu Gruoncum noka-
nM3o0BaHHbIM pakoM npoctathbl (PI1), HaxoguBLUMXCSA Ha
neyeHun B KIuHKKe yponorun KnuHudeckon 60nbHULbI
umenmn C. P. MupoteopueBa CI'MY B nepuog ¢ 2009 r.
no 2011 r., kotopbiM npoBegeHo 102 ceaHca nepBuUY-
HOro ONepaTUBHOINO NEYEHUS paka NpocTaTbl METOOOM
HIFU-abnauun. CpegHuii Bo3pacT GOMbHbIX COCTaBUI
63,5+1,0 roga v BapbupoBancs ot 55 go 84 ner. lNepen
BbinonHeHnem HIFU-abnaunm npoctatel Bcem 60nbHbIM
AvnarHos 6bin Mopdponormyeckn BepugumuupoBaH ¢ no-
MOLLbI TPaHCPEKTanbHOM MynbTudhokanbHon Guoncum
nog ynbTPasByKOBbIM HaBedeHWeM nubo npu natoru-
CTONOrMYECKOM UCCNefOoBaHUN TKaHW NpocTaTbl, Nony-
YEHHOWN Mpu TpaHcypeTpanbHoOW pesekunn. 1o aaHHbIM
MOPONOrM4ecKoro uccregoBaHns, cymma 6annos no
wkane muconHa konebanacb ot 2 o 7. Npogomkutens-
HOCTb HabntogeHnst pesynsratoB nocrne HIFU-abnauum
npocTaTel B cpegHeM Gbina paBHa 24,6+1,7 mecsaua u
konebanacb ot 12 go 36 mecsiueB. MeTtogom criyya-
Horo pacnpegernexus obwas rpynna 6onbHbix (n=102)
6blna nogpasgeneHa Ha e BbIOOpKM: rpynny 60nbHbIX
C OTCYTCTBMEM peunavBa Onyxonu u rpynny 60nbHbIX
C [OOKa3aHHbIM peuuauBoM Onyxonu nytem mopdosno-
rMMYeckoro uccrneoBaHus ©OuonTaToB pes3uayanbHON
TkaHn npoctatbl nocne HIFU-abnauyn. C nomouypto
KOMMNbIOTEPHOW NporpamMmbl MPOBOAMIN NpOLECcC Moge-
NMpoBaHUA NyTeM NOCTPOEHUS M BbiGopa ONTUMarnbHON
mMaTtemaTnyeckon opmynbl, CBA3bIBAKOLLENA 3HAYEHUS
CYLLIECTBEHHbIX MPU3HAKOB C OOHVMM W3 MCXOOOB reye-

HUs 6onbHbIX Pl peunMaMBoM Mnm OTCyTCTBMEM peuu-
JvBa 3abonesaHus.

Martepuan n metogbl. C Lenbio aHanM3a B3aMmMoc-
BA3W MPOrHOCTMYECKUX (paKTOpOB, MOCNeonepaLmoH-
HOro MOpPdONOrM4ecKoro NCCcrnefoBaHNst KOHTPOIbHBLIX
6uonTtaToB npoctathl nocne HIFU-abnauun ¢ yactoTom
pa3BuTus peunamea 3aboneBaHUs NPOBENEHO CPaBHU-
TENbHOE CTaTUCTUYECKOE WUCCNENOBaHME MONYyYEeHHbIX
OaHHbIX. AHanuay noaBepranucb 7 MNPOrHOCTUYECKMX
haKkTOpOB U3 PEKOMEHOOBAHHbLIX PakoBbIM KOMUTETOM
Konnernn amepukaHckux natonoroB u 2-i MexayHa-
POAHON KOHCYNbTaUMen no paky npeacrarenbHOm xene-
3bl BO3 npuaHakoB: 3 npusHaka | kateropum (npegone-
pPauUMOHHbIV YPOBEHb CbIBOPOTOYHOIO PSA, nokasarenb
cymmbl [MucoHa), 1 npusHak Il kateropum (oTHOCUTEMb-
Has [oNs NO3UTUBHBLIX BMONCUMIHBIX CTONBOMKOB) 1 3 Npu-
3Haka lll kateropuu (nepuHeBpanbHasa nHBa3ns, NMmMdo-
BacCKynspHas uHBasus, NnoTHocTb PSA).

C uenblo MpOBEPKM CTAaTUCTUYECKOW TMMNOTE3bl O
3HAYUMOCTWN Pas3NUUMn cpeam KadeCTBEHHbIX (KaTero-
puanbHbIX) MEPEMEHHBIX B Tpynnax MCrnonb30Barcs
annapaTt HenapameTpuyeckol CTaTUCTUKM, @ WUMEHHO
TOYHbIA KpuTepun duwepa. Pasnnyuunsa kak ans Komnu-
YEeCTBEHHbIX, TaK U ANS KAYECTBEHHbIX BEMUYMH CYM-
Tanucb OOCTOBEPHbLIMU, ECIIN PacCYMTaHHbIE KPUTEPUU
ObiNM MeHblUe TabnW4YHbIX 3HAYEHUA UMW paBHbl UM
ansa ypoHs 3HaummocTtu p<0,05. BespeunanBHasi Bbl-
XnBaemocTb 6onbHbIX nocne HIFU-abnauun npoctathbl
oueHnBanacb no merogy KannaHa — Menepa. B3au-
MOCBSA3b UCCNeQyemblX AaHHbIX KNMHU4Yeckoro obcre-
OOBaHUst M MocneonepaumoHHOro Mopdonornyeckoro
nccnenoBaHus ¢ Yactoton passuTtusa peumausa Pl no-
cne HIFU-abnauun npoctatbl onpegensinacb Ha OCHO-
BaHWM OLIEHKN pe3ynbTaToB KOPPENSILMOHHOIO aHanmaa.
Mpu pacyeTax c Uenbl NepeKkpecTHoW Bepudukauun
KOppensiuMoHHOM CBSI3N HaMK UCMONb30BariCsi Kak napa-
MeTpuyecknin KoadurumneHT koppensauum MNMupcoHa, Tak
1 HenapameTpuyeckuii CnvpmeHna. Mpu Boibope meToga
MEeAMKO-CTaTUCTUYECKOTO  MOZENUPOBaHNA  yYMThbIBa-
NOCb Hanu4yme coveTaHust B COBOKYMHOCTM KITMHUYECKMX
NPOSIBNEHUA N OObEKTUBHbBIX NMPU3HAKOB KaYeCTBEHHbIX
N KONMUYECTBEHHbIX NMepemMeHHbIX. C y4eToM 4YMCroBOK
XapakTEPUCTUKN UCCredyeMbIX nokasaTenen Lenecoo-
OpasHbiMM MeToAaMyM MaTeMaTU4ecKoro MOAEenupoBa-
HUS Obinn BbIOpaHbl ANCKPUMUHAHTHBIA aHanu3 u noru-
CcTMYeckas perpeccusi.

Memoduka npoeHO3uposaHusi peuudusa paka rpo-
cmambi  nocne HIFU-abnayuu. OcHoBHOW 3apaden
MOZENNPOBAHNA ABMNSANOCHL MPOrHO3MPOBaHWE BEPOSIT-
HOCTW BO3HWKHOBEHUS UMW OTCYTCTBUS peuvavBa 3a-
OoneBaHUsi Mocne neyYeHust paka MpocTaTbl BbICOKO-
WHTEHCMBHBLIM CCOOKYCUPOBAHHLIM  YNLTPa3ByKOM MO
pesynstataMm HabnogeHuss ¢ y4eToMm [AaHHbIX npeno-
nepaLymoHHOro KIMHWYECKOTO U MnocreonepaumoHHOro
Mopdhonormyeckoro uccnegosaHuin. B kadectBe npo-
rHO3MPYEMOro rnokasaTtensi onpeneneH Ucxon NeyYeHus
6onbHbIX Pl1: 6GnaronpuaTHbIn — OTCYTCTBME peuvamBa
3aboneBaHna — 1; HebnaronpuATHbLIN — pasBuUTUE pe-
ungmea 3abonesaHus — 2.

Ons nporHosa peuungmsa Pl nocne HIFU-abnauwnm
Hamu oToGpaHbl 3 NpegonepaunoHHbIX M 3 nocreone-
pauUMOHHbIX NpusHaka: 1) npegonepaunoHHbIA YPOBEHb
cbiBopoTo4HOro PSA; 2) nnotHocTb PSA; 3) nonga noam-
TUBHbIX OMOMCUIAHBIX CTONOUKOB; 4) cymma MuncoHa B
obpasue buonTara; 5) numdoBackynsipHas uHeasusi; 6)
nepvHeBparnbHas NHBasus.

[JaHHble Nnpu3Hakm 6bInM MMNOPTUPOBaHbI B 6a3y-ma-
TpULY U 3aKoAMpoBaHbl uudpamm ot 1 Ao 6 unm npep-
CTaBneHbl B aOCOMOTHBLIX 3HaYeHusxX (Tabn. 1).
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Mamemamuydeckue modenu rnpoeHo3uposaHus. [Ans
MOCTPOEHUST MaTeEMaTM4EeCKMX MOAENen MNporHo3a-peLu-
avmea nocne HIFU-abnaumm npoctatbl HaMu UCMOMb30-
Banvcb ABa MeToaa MHOrohakTOpHOrO aHanu3a AaHHbIX:
OVICKPYMUWHAHTHBIA aHanu3 1 NorMcTMyeckas perpeccusi.
O6a meToga NO3BOMNAKT UCMONb30BaTh Kak KONMMYECTBEH-
Hble, TaK N Ka4eCTBEHHbIE 3HAa4YeHMs Npu3HaKoB. s dop-
MUpoBaHusl Gasbl AaHHbIX, KOTopble obpabaTbiBanuch C
MOMOLLbKO YKa3aHHbIX MPorpaMM, UCMosb3oBanucb abco-
NIOTHbIE 3HAYEHUs1 OOQHUX NMPU3HAKOB U KOAMPOBKA APYruX.
B oCcHOBY KOAMPOBKWM AaHHbIX MONOXEHO NPEANONOXeHNe
0 TOM, YTO 4YeM Oornee 3Ha4YUMbl KPUTEPUX, OTpaXKaloLme
KINMHMKO-Mophornornyeckne xapakTepucTUKM COCTOSIHUS
opraHvM3ma naumeHTa, TeM Bbllle pesyrbraT TOYHOCTU
npenckasaHus pesynsratoB HIFU-abnaumm npoctarhl.

Pac4yeTbl npor3Boannmuch ¢ UCMONb30BaHNEM NakeTa
npuknagHeix nporpamm «StatSoft» Statistica v.8.0, Excel
Microsoft Office»2010.

Pe3ynbraTtbl. KoppernsyuoHHbIl aHanu3 uccredy-
eMbIX MpusHaKos ¢ peyudusom ornyxonu nocne HIFU-
abnayuu npocmamai. C uenbo 0bHapyXeHUst Hanuuns
BEPOATHOCTHOWM CBSI3N Mexay uccreayembiMy npusHa-
KaMu 1 peuuanBOM OMNyXonu Hamu BbINOMHEH oAHOMdaK-
TOPHbIN KOPPENSALUNOHHBIV aHanM3 C MCMoNb30BaHUEM
METOO0B Kak NapaMeTpuyeCcKor, Tak U HenapaMeTpuye-
ckow cTatucTuki. Beibop oboux metogoB obycrosneH
TEeM, YTO M3yyanacb B3aMMOCBSI3b MPU3HAKOB pPasnuy-
HbIX TUMOB: KONMUYECTBEHHbIX U KAYeCTBEHHbLIX HE3aBU-
CMMbIX MPU3HAKOB WM 3aBMCMMOFO MOKa3aTesnsi-OTKMmKa
(kavecTBeHHOro npuaHaka). Npyu npoBedeHun uccne-
[OBaHNsl MPOM3BOAMITUCL pacyeTbl KO3 PULMEHTOB
Koppensumm CnupmeHa (HenapameTpu4eckuin Meton) u

MupcoHa (napameTtpuyeckuin meton). OcHoBow oTbopa
NpU3HaKOB A5si NPOBEAEHNUS KOPPENSILIMOHHOIO aHann3a
ABMNANUCb pe3ynbTaTbl IOMMYEeCKoro aHanusa u nposep-
KW TMNoTe3 O HannuMmM CTaTUCTUYECKM 3HAYMMOIO pas-
NYnA B HE3aBMCKMMbIX BblOOpKax (Tabn. 2).

Pesynbrathl pacyeTtoB K03 PULIMEHTOB KOPPENSLMN
nokasanu, 4To Mexay BCEMW He3aBUCUMMbIMU MpPU3Ha-
Kamu 1 3aBUCUMbIM NapaMeTPOM-OTKITMKOM «peunamnBy»
CyLLlecTBYeT npsiMas ctatucTuyeckn sHadnmas (p<0,05)
KoppensaumMoHHas cBa3b. Hanbonbluyo «no cune» Kop-
PENSILMOHHYIO CBSA3b C pPeuuavBOM UMEKT BCE M3yya-
€Mble MpPU3HaKu, KpoMe AO0MM MOMOXUTENbHbLIX Ouon-
CUIAHBIX CTONOWUKOB. JTa CBA3b ABMSETCS YMEPEHHOW.
Mexay nonew nonoXxmntenbHbIX GUOMCUIAHBIX CTONOMKOB
M peuMamMBOM KOppensiuMoHHas cBasb crnabas. 9To 03-
HayaeT, YTO BLICOKME npeaonepaunoHHbIe MoKasaTe-
nn cbiBOpOTO4HOTO PSA 1 €ero nnoTtHOCTU, CHUXEHune
ctenenn gudpdepeHumposkn Pl no wkane Mucoxa,
npucyTCTBUE NMMOBACKYNAPHOA UHBA3UM U Hanu4ue
nepuvHeBpanbHOM WHBa3WM CYLLECTBEHHO MOBbILLAOT
pUCK BO3HWKHOBEHWUS peumamsa onyxonu nocne HIFU-
abnaumm npoctartbl. [oBbILEHNE Xe nokasaTens Aonu
NonoXuTenbHbIX OUONCUAHBIX CTONOMKOB B MEHbLUEN
CTENeHN BMMSET Ha MporpeccupoBaHMe 3aboneBaHus
nocne AaHHOro B1aa ne4veHus.

lMpozHo3upoeaHue peuyudusa 3aboriegaHusi rocrne
HIFU-abnayuu npocmamai ¢ moMowbio UCKpUMUHaHM-
HO20 aHanusa. [ns pewennsa 3agayn NPorHo3MpoBaHNs
pes3ynbTaToB fieYeHnst GOMNbHbIX KIMMHUYECKN NOKanm3o-
BaHHbIM Pl npyaepxuBanucb TpaanuMoHHOIo NoAxoaa,
NPUMEHSIIOLLIErOCs NPY BbINOMHEHUN ANCKPUMUHAHTHOTO
aHanusa. B ocHoBe pacuyeToB nexano onpegerneHve

Tabnuua 1
MporHocTuyeckue npusHaku peumausa Pl nocne HIFU-a6nauyuun
Kop HaumeHoBaHue npuaHaka WHTepnpertaums

Y Peunaus oTCyTCTBUE

Hanuuvne
X, MpenonepaunoHHbI ypoBeHb PSA ABCOmMIOTHbIE 3HaYEHUSI
X, MnoTHocTe PSA ABCOMIoTHLIE 3HaYeHA
X, [ons no3nTUBHbIX BUOMCUIHBIX CTONOWUKOB ABContoTHbIE 3HaYeHus
X, Cymma MucoHa <4 6anna

5 6annos

6 6annos

7 6annos
X JlumdpoBackynsipHasi nHBasusi oTCyTCTBUE

Hanuuue
X MepvHeBpanbHas nHBasusi oTCyTCTBUE

Hanuune

Tabnuua 2
KoppensiunoHHas cBsiab He3aBUCUMbIX (PAaKTOPOB C NPU3HAKOM-OTKITMKOM «peLuanB»
|-|pVI3HaK KOpp}éﬁzﬁmlméﬂﬁ;LeHa P-ypOBEHb 3HAYMMOCTU Kopggﬁ;bu(ﬁnuﬁjgg()Ha P-ypOBE€Hb 3HA4YUMOCTUN

PSA 0,45 p<0,05 0,44 p<0,05
MnoTtHocTb PSA 0,47 p<0,05 0,39 p<0,05
[ons nonoxuTenbHbIX
B1ONCUINHLIX CTONBUKOB 0,23 p<0,05 0,28 p<0,05
Cymma MMucoHa 0,51 p<0,05 0,54 p<0,05
IumdoBackynsipHas
MHBa3MS 0,46 p<0,05 0,46 p<0,05
MepuHespanbHas nHBasus 0,29 p<0,05 0,29 p<0,05
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UROLOGY

KaHOHNYECKON NUHENHOW AUCKPUMWHAHTHOM OYHKLMMK,
KoTopasi NpeacTaBnsoT cobon yHKLMIO 3aBUCUMOCTMH,
B AaHHOM cnyyae ucxoga HIFU-abnauumn npocratbl ot
nepeMeHHbIX, BOLIeAWNX B npeanaraemylo Mopernsb.
Mpwn ncnone3oBaHMM 3TOro METOAa anropuMTM BbibMpaeT
Takne MpuU3HaKuW, 3HavyeHus KoTopbix Haubonee Gnusku
y OObeKToB MccnegoBaHus OgHOM rpynnbl U Hambonee
pas3nunyHbl y 0ObEKTOB NCCNELOBAHNS U3 Pa3HbIX rpynnm.

B cratuctuyeckn 3sHauumyro mopenb (p-ypoBeHb
3HaynmocTu <0,0000) co 3HadeHuamu kputepusa Wilks»
Lambda: 0,48 v approx. F (3,79) =28,812 sownu 3 npu-
3Haka: npegonepauvoHHbIN YPOBEHb CbIBOPOTOYHOIO
PSA, cymma mucoHa n ctagusa 3abonesaHus (tabn. 3).
B Moaenb BkMtoYeHbl cTaTUcTM4ecky 3Hadnmble (p<0,05)
no kputeputo Wilks»Lambda n goctatouyHo BbICOKO WH-
dopmatusHble npusHaku (Tolerance>0,94).

KoahprumeHTbl  NepeMeHHbIX  MatemaTu4eckon
(BNCKPMMUMHAHTHON) MOZenn, COOTBETCTBYIOLEN KaHO-
HUYECKOW NTMHEMHON ANCKPUMUHAHTHOW OyHKLMK, Npea-
cTaBrneHbl B Tabn. 4.

Takum obpa3om, matemaTmyeckas Mogdesflb NMPOrHo-
3a BO3MOXHOCTW BO3HUKHOBEHWS peunanea y 60mbHbIX
KNMHMYecKn nokanmsosaHHbIM Pl nocne HIFU-abnauumn
npocTaTbl UMeeT BUA;
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Y=3,243-0,017X ~0,635X,—0,716X,,

roe Y — peungue; X, — PSA, abcontoTHble 3Ha4YeHus;
X, — Oonsa nosutyBHbIX BMONCUIAHBIX CTONBKKOB; X, —
cymma mucona.

KoopanHaTtbl OpUEHTUPOBOYHbBIX «LEHTPOUAOB» ANs
nporHosa peunavea npeacrasneHbl B Tabn. 5.

PaccuutaB 3HadyeHue nokasartens Y, ero Heobxoau-
MO COOTHECTM C COOTBETCTBYIOLLEN KOOPANHATON «LEH-
Tpouga» M NPOrHO3MpoBaTb BO3MOXHYIO rpynny 6orb-
HbIX no ucxogam HIFU-abnauun npocrtatsl. MaumneHTa, y
KOTOPOro paccumTaHHoe 3HauyeHune Haxoautcsa ot 0,034
po 0,63, cnegyeT OTHECTW K rpynmne ¢ OTCyTCTBUEM peuun-
auea Pr1, a B npegenax ot —1,74 no —1,136 — k rpynne
C Hanu4uneM peuunamea. NMpu 3HadYeHusIx nokasatens Y B
AnanasoHe ot —1,136 go 0,034 (3oHa HanoXeHus «LeH-
TPOWAOBY») BEPOATHOCTb TOYHOCTU AMArHo3a 3HauUUTENb-
HO CHWXaeTCHd, OfHaKO NpuUbnKeHne NonyyYeHHoOW npu
pacyetax BenM4YuHbl OTHOCUTENbHO 3HadeHus —0,54 «k
nepBow rpynne npegnonaraet oTcyTcTeue peunaunsa Pri
nocne HIFU-abnauum npocrtaTbl, @ kKO BTOPOA — pas-
BUTME peuunaunea. PesdynbraTbl MCNONb30BaHUSA MOAENM,
CO3aHHONM C NOMOLLbI0 ANCKPUMUHAHTHOrO aHanuaa, B
Halunx HabrogeHnsx npueseaeHsl B Tabn. 6.

Tabnuua 3
Mpu3sHakun, BOoWweALIMe B AUCKPMMUHAHTHYO MoAernb
Kputepuii MokasaTenb MHOPMaTUBHOCTN
Mpuskak WilksyLambda P-yPOBEHE 3HAUMMOCTH npuaHaka B mogenu (Tolerance)
PSA 0,52 0,026603 0,98
Cymma mucoHa 0,56 0,000195 0,96
[onsa no3nTUBHbBIX GUOMCUIHBLIX CTONOWKOB 0,59 0,000077 0,95
Tabnuua 4
KoadhpmumeHTbl nepeMeHHbIX MaTeMaTM4yecKkon mogenu
MNepemeHHble Moaenun KoadbcpunumeHTbl
PSA -0,017
Cymma mucoHa -0,716
[lonsa no3nTUBHbBIX GUOMCUIHBLIX CTONOWKOB -0,635
KoHcTaHTa 3,243
Tabnuua 5

KOOp,EI,VIHaTbI OPUEHTUPOBOYHbLIX «LeHTpouAoB» ANA pa3fiuidHbIX rpynn 60onbHbIX

Ipynnbl 6onbHbIX

KoopauHaTbl «LleHTpouaoB» Ans NporHo3a peunavea

Ipynna 1 (oTcyTCcTBME peumanBa)

pynna 2 (Hannuue peunamea)

0,63
1,74

Tabnuua 6

OueHka coBnageHun NMPOrHo3npyemMbix u Habnroaaembix ucxopoB HIFU-abnauum npocTaTtbl NpU UCNosfib3oBaHUU
ANCKPUMWHAHTHOroO aHanusa

AHanuTn4eckas rpynna Ipynna cpaBHeHuWs! Bce HabnogeHus
MporHo3 ucxoga onepauumn
MpasunbHO MpaBunbHO MpaBunbHO
Boero paE:noaHaHo Boero pan:nosHaHo Wroro papcnoanaHo
Peuunane 15 13 (86,6 %) 11 9 (81,8%) 26 22 (84,6%)
OTeyTCTBYE peunamBea 37 36 (97,2%) 39 34 (87,1%) 76 70 (92,1%)
WNtoro 52 49 (94,2%) 50 43 (86,0%) 102 92 (90,1%)
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TakMm 06pa3om, YyBCTBMTENbHOCTb pa3paboTaHHO-
ro metoga cocrtasuna 92,1%, cneumdunyHoctb 84,6%,
ToyHocTb 90,1%.

lMpozHo3uposaHue peuyudusa 3abornesaHusi rocre
HIFU-abnayuu npocmamsi ¢ MOMOWbIO slo2ucmu4eckol
peepeccuu. B otTnuune oT AUCKPUMMHAHTHOIO aHanuaa,
Npy KOTOPOM OCYLLECTBISAETCA pac4eT NIMHENHON moae-
1M MPOrHo3a, NorncTMYecKas perpeccus No3BonseT pas-
pabotaTb MoAenb NPOrHo3a, NpPeAcTaBnsioLLyo coboi
HENMVHEeNHY YHKUMIO pacnpegeneHns BeposTHOCTEN.
B aHanuTnyeckylo U cpaBHUTENbHYIO rPynMbl BOWMAW Te
e bonbHble, KOTOPbIE UCMONBL30BaNUCh ANs COo3haHus
MoZenu ¢ NOMOLLbI0 AUCKPMMUHAHTHOTO aHanusa. B oT-
nunyue oOT nNpegbiayLliero metoga npuaHak «PSA» B gaH-
HOW MOAENU Mbl UCNOMb30Banu B KOAMPOBKE, YKa3aHHON
B Tabn. 7, a nokasaTenb-OTKMMK «PELNaNBY» B KOANPOB-
ke: 0 — oTcytctBMe, 1 — Hanmume. 3T0 cnocobeTByeT
OOCTUXKEHUIO HaUMyYLLNX CBOWCTB MOAENM.

B cratuctuyeckn 3sHauumylo mMopgenb (p-ypOBeHb
3HaummocTn <0,00000) co 3HaveHusaMn kputepus Xu-
kBagpat (9) =61,518 Bownu kputepuu, ykasaHHble B
Tabn. 8.

Mony4yeHHas MeTogoM NOrMCTUYECKOTO PErpeccuoH-
HOro aHanu3a Mogernb UMEET creayLwwuii BUA:

Y = exp (0,362X, + 3,855X, + 1,708X, + 1,435X —
3,188X,-0,223X —11,954) / (1 + exp (0,362X, + 3,855X,
+1,708X, + 1,435X ~3,188X3-0,223X —11,954)),

rae npu Y>0,5 nporHoaunpyetca peumams nocne HIFU-
abnaumu npocTtartsl, npu Y<0,5 nporHosmpyeTcs oTCyT-
cTBYe peuunavea.

Pesynbrathl knaccudmkaumm MCxoqoB B Modenum no
obyyaroulern BbIbOpKe 1 No HabnogeHno NpuBedeHbl B
Taobn. 9.

Taknm 06pa3om, YyBCTBMTENbLHOCTb JAHHOro MeToAa
coctaenseT 96,0%, cneundpunyHocTb 92,3%, TOYHOCTb
95,0%. bonblloe 3HayeHWe B OLEHKE afeKBaTHOCTU
MOOenv AaHHbIM UCCMNEeNOBaHUSA UMEET XapaKTepUCTnKa
OCTaTKOB (pa3HOCTM HabnaaeMbIX BENNYUH U BEMNUYUH,
NPOrHO3MpyeMbIX C MOMOLLbIO MOAENN), B YaCTHOCTU CO-
OTBETCTBUE MX pacnpeneneHns HopManbHOMY 3aKOHY.

CpaBHuTENBHAs OLEHKA XapakKTEPUCTMK MOITyYeH-
HbIX MoZenewn npusegeHa B t1abn. 10.

Takum o06pas3om, NPUMEHSIS AUCKPUMMWHAHTHBLIA 1
NOrUCTUYECKMIN  PErpPeCcCUOHHbIA  aHanusbl, yaanochb
nony4nTb Marematu4eckue MOAENM NPOorHo3a BO3HMK-
HoBeHust peunamea Pl nocne HIFU-abnauuu npocta-
Thbl, KOTOpble 006MaAalT XopoLwen YyBCTBUTENbHOCTLIO,
OOCTaTOMHOM CNEeLMMUYHOCTBIO M TOYHOCTBIO C AOny-

Tabnuuya 7
Kopbl npeaonepaumoHHoro yposHsi PSA, ncnonb3oBaHHbIe MPU NPUMEHEHUN FTIOrMCTUYECKOWN perpeccum )
Koo PSA AGcontoTHble 3HavyeHus PSA, Hr/mn
1 0-5,0
2 5,1-10,0
3 10,1-15,0
4 15,1-20,0

Tabnuua 8

Mpu3Haku, BolweALwwmMe B IOrMCTUYECKYHO PErPECCUOHHYI0 MOAEeNb, U UX KO3 (ULMEHTbI
AnsA nporHosa peunausa nocne HIFU-abnauum npocrtatb*

MpunaHak

PSA

MnoTtHocTb PSA

OTHOcUTENbHas AoNs NO3UTUBHBLIX BUoncui
Cymma mucoHa

JIumdoBackynsipHast MHBa3ns
MepuHeBpanbHasi UHBa3us

KoHcTaHTa Bo

3HaveHve B hopmyne KoadbcpunumeHTbl nepemMeHHbIX

X, 0,362
X, 3,855
X, -3,188
X, 1,708
X, 1,435
X, -0,223

43,81 -11,954

MpumeyaHune: * — KogupoBKa NPU3HAKOB AN MOACTAaHOBKU B chopmyny BmecTo X npuBegeHa B Tabn. 1, kpome PSA, kogupoBka KOTOPOro

yka3aHa B Tabn. 7.

Tabnuua 9

OueHka coBnageHui NPorHo3upyemMbix u Habniopaembix ucxopos HIFU-a6nauum npocrathbl
Npy UCNOMNb30BaHUMN NIOTMCTUYECKON PErpecCMOoOHHON Moaenv

AHanuTudeckas rpynna Ipynna cpaBHeHus Bce Habnogenns
MporHo3 ncxoga onepauunmn
MpaBunbHO MpaBunbHO MpaBunbHO
Beero papcnoanaHo Beero papcnoaHaHo Beero papcnoanaHo
Peungus 15 14 (93,3%) 1 9(81,8%) 26 24 (92,3%)
OrtcyTcTBME peunamBsa 37 36 (97,2%) 39 33 (84,6 %) 76 73 (96,0%)
Ntoro 52 50 (96,1%) 50 41 (82,0%) 102 97 (95,0%)
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Tabnuya 10
CpaBHUTeNbHasA oLeHKa MaTeMaTuyecKnux mogenen nporHosa peumnpgusa Pl nocne HIFU-abnauun npoctatbl
XapakTepucTukm mogenm Jlornctnyeckasn perpeccmoHHas mogenb JInHenHas auCKpUMMHAHTHas moaenb
YyBCTBUTENBHOCTb 96% 92,1%
CneuunduyHocTb 92,3% 84,6%
ToyHOCTb 95,0% 90,1%
JToxxHOOTpULaTENbHLIA OTBET
(owwbka nepsoro poaa) 4% 7.9%
JIoXXHONONOXUTENbHBIN OTBET
(owwmbka BTOpPOro poaa) 77% 15,4%

CTMMbIM YPOBHEM FOXHOOTPULATENBHBIX U FOXHOMO-
NOXMWTENbHBIX OTBETOB. JTO CBUAETENLCTBYET 06 afek-
BaTHOCTM WCMONb3yEMbIX METOAOB MOLENMPOBAHUS
JaHHbIM UCCNefoBaHUSA, a crnegoBaTtenbHO, O MpUrog-
HOCTW MCNOMNb30BaHNst MOAENEN AN MPOrHO3UPOBaHMWS
NCXOA0B paanKanbHOro XMpypruyeckoro neveHns 6onb-
HbIX PI1. Tem He MeHee, yunTbiBad, YTO CBOWCTBA fO-
rMCTUYECKOW PErPECCUOHHON MOAENN HECKOIBKO JTyyLle
CBOWCTB NIMHENHOW ANCKPUMUHAHTHOW MOgenu, Nepeyto
13 nepeydncrneHHbIX Mogernen ncnonb3oBaTb NPeanoyTu-
TenbHee.

O6cyxpeHue. [lpoBeneHHOe Hamu uvccnegosa-
HVWe CBUOETENbCTBYET O HEOBXOAMMOCTN KOMMIEKCHOM
OLeHKM Mopdonormyecknux akTopoB puMcka MeCTHOro
peunanBupoBaHus. B pabote HaMm yaanocb OUEeHUTb UH-
OnBuayanbHbIN BKag KaXaoro M3 npeaiokeHHbIX dak-
TopoB. [Npy CpaBHUTENbHOM aHanM3e CBOWCTB HalUMX
mMoaenen n Homorpamm, paspabotaHHbix M. W. Kattan et
al. (1999) [13], BbISBNEHO, YTO TOYHOCTb MPOrHO3a pe-
syneratoB HIFU-abnauum npoctatbl C NMOMOLLbIO HaLLNX
MOZENEN HECKONbKO BbILLE, YEM Y 3apyOeXHbIX aHarno-
roB, Y KOTOpbIX OHa konebnetcsa ot 79 o 89%. Takum
obpa3oMm, Npu UCMoNb30BaHMU MPEOIOKEHHbIMU HaMM
dopMyIbl C BbICOKOA TOYHOCTbIO CTAHOBWUTCSI BO3MOX-
HbIM MPOrHO3MPOBaTb PUCK BO3HWMKHOBEHMSI MECTHOIO
peunavBa onyxonu npocTatbl. TakuMm O60rbHbIM peko-
mMeHayeTca Gonee TwatenbHoe HabnogeHne B nocne-
onepauMoHHOM Nepuoae, MOHUTOPUMPOBAHNE COAEpPKa-
Hue ypoBHS PSA B nna3me KpoBU, NOBLILLEHUE KOTOPOTro
MOXET ObITb CBA3aHO C peunanBomM HOBOOOpa3oBaHus.
Ero cBoeBpeMeHHoe pacrno3HaBaHuMe Heobxoaumo Anis
OCYLLIECTBMNEHUSA afileKBATHbIX NIe4eOHbLIX MEPOMPUATUIA.

3akntouyeHue. [Ina onpeneneHns pucka BO3HUKHO-
BeHus peumamea Pl nocne HIFU-abnauun npoctathl
HeobxoaMMOo y4unTbIBaTh cTaguto 3aboneBaHus, npeno-
NepaLvoHHbIA YPOBEHb CbIBOPOTOYHOrO PSA, cymmy
mucona, nnotHoctb PSA, Hannune numdosackynsp-
HOW N NepuHeBparnbHOW MHBa3uK. BbisiBneHvne BeposT-
HOCTW pa3BUTUSA peLuaunBa LienecoobpasHo npoBoanTb
C NoMOLLbIO creaytoLLen hopmynbi:

Y = 3,243-0,017X,~0,635X,—0,716X,,

raoe Y — peunams; X, — PSA, abconoTHble 3HaYeHs;
X, — 0O0nNs NO3UTUBHBLIX BUONCUMHBIX CTONBUKOB; X, —
cymma muncona. 3HaveHue nokasartens Y HeobxogmMmo
COOTHECTM C COOTBETCTBYHOLLEN KOOPANHATON KLEHTPO-
naa» n NporHO3npoBaTb BO3MOXHYHO rpynny 60mnbHbIX
no ucxogam HIFU-abnauun npocrtatbl. KoopauHata
OPUEHTUPOBOYHbLIX «LIEHTPOUOOBY ANS NPOrHo3a peumn-
OuvBa Ang rpynnbl ¢ OTCYTCTBUEM peuuamBa cocTaBuna
0,62, rpynnbl ¢ Hannyuem peumamea —1,72. MporHos
NCX0O0B feyveHunst 6onbHbIX Nokann3oBaHHbIM Pl BO3-
MOXEH TaKXXe C MOMOLLbI0 NTOTMCTUYECKOW PErPECCUOH-
HOW mMopaenu:

Y = exp (0,362X, + 3,855X, + 1,708X, + 1,435X .~
3,188X,-0,223X ~11,954) / (1 + exp (0,362X1 + 3,855X,
+1,708X, + 1,435X —3,188X,-0,223X —~11,954)),
rae npu Y>0,5 nporHosupyetcsa peumams nocne HIFU-
abnaumm npoctatbl, npu Y<0,5 nporHosupyeTtca OT-
cytctBue peuugusa. VpeHtudpmkaumo rpynnbl 60mnb-
HbIx nocne HIFU-abnaumm npocTathl, Hy)XgawLwmnxcs B
paHHEM NpOBeAEHMN aablOBaHTHOW Tepanuu, cnegyet
NPOBOANTL C Y4ETOM OLIEHKM pUCKa pasBuUTMS peunamea

3aboneBaHnst HA OCHOBE NPMBEAEHHbIX MoAenen.

KoHdonukT nHtepecoB. PaboTta BbinonHeHa B pam-
Kax Hay4Horo HanpasneHus HWP kadegpsbl yponoruu
’BOY BIMO CaplMY um. B.W. Pasymosckoro MuHagpa-
Ba Poccumn «Pa3paboTtka HOBbIX TEXHOMOMNIA 1 anropuT-
MOB AMarHOCTMKM U JeyeHuss OOmMbHbIX C pasnuyHOMn
naTonorMen opraHoB MOYEMNONOBOM CUCTEMbI HA8 OCHOBE
pyHOaMeHTanbHbIX uccrnegoBaHun». Homep rocynap-
cTBeHHon permcTtpaumm 01200959766 ot 06.10.2009 r.
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