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A.L. 3ukupsxomkaes, 3.K. CapnbeksH, [.B. baraacaposa, J1.E. Manuwasa, ®.H. Ycos, M.B. CTapkoBa
buoncus cTopoxesoro MMaTHYECKOro y3na npu pake Mosio4HON Xesesbl
C npumMeHeHuem MeToaa hayopecLeHTHOH BU3yanu3aunn KpacuTenst MHAOLMaHUH 3eneHbId

BUOTMCUA CTOPOXEBOTO JIMMDPATUYHECKOTO Y3J1A
[P PAKE MOJIOYHOM XEJE3bl C MPUMEHEHUEM
METOOA ®JTYOPECUEHTHOU BU3YAJTIMSALUNU
KPACUTESTA MHOOUMAHWMH 3EJIEHBIN

A.L. 3ukupsaxoaxaes, 3.K. Capubeksn, [1.B. bargacaposa, J1.E. Manuwaea,
®.H. Ycoe, M.B. Crapkoea
MHUNOMU um. T.A. Tepuera — dunman PIBY «<HMULL pagnonorum» Munsapasa Poccum,

Mockea, Poccusa

Pe3siome

B paboTe npepacTaBneHbl pesynbTaThl MCCNefoBaHUA GMONCKM CTOPOXKeBOro numeatuyeckoro ysna (CJ1Y) ¢ nomouiblo MmeTofa dnyopec-
LleHTHOW BU3yanu3auun KpacuTens UHOOUMAHUH 3eneHblin. B uccneposaHue 6biny BKtoueHbl 40 60SIbHBIX PAaKOM MOJIOYHOW >Kene3bl C
pacnpocTpaHeHHOCTbIo npovecca cTis-2NOMO. 1 M1 BOLHOFO pacTBOpa KpacuTena MHAOUMAHNHA 3eNeHblil BBOAWV NeprapeosiapHO BHY-
TPVIKOXKHO 1 MOAKOXHO CO CTOPOHbI OMYXONH B [JO3€ aKTUBHOIMO BELLECTBa 5 Mr. B 6nvxaiiwmve MUHYTbl Habnofany ABMKeHe Kpacutens
no numdaTnyecknm NyTsAM B BUAE «AOPOXKKM» CMOCO60M dryopecueHunmn B MHGPaKpacHOM CriekTpe C MOMOLLbIO CreuranbHON Kamepbl C
nepepaven n3o06paxxeHna Ha IKpaH KomnbioTepa. Mocne Toro, Kak JOPOoXKa JOCTUrana NoAMbILLEYHO 061acTy M 06pbiBanachk, NPon3BoAn-
NV pa3pes KOXK 1 NOAKOXKHOW KNeTuaTK1 B MOAMbILLEYHON 0611acTy, pacceKkany MOBEPXHOCTHYO dacLuto. Bbigenany nepeblie KOHTPacTUpo-
BaHHble numdaTryeckue y3nbl. YactoTa BoigBneHus CJ1Y coctaBuna 92,5%, 13 HUX MeTacTasbl BbifiBNieHbl B 20% cnyvasx. B cpegHem Ha 3Tan
naeHtndukaumm n yaanenua CJ1Y yxoanno 17,6 MuH. Y 7 60ibHbIX KOMOMHMPOBaNu npumeHeHvie MeToaa dnyopecueHTHoro (kpacutens ICG)
onpepenenua CJ1Y c paguounsotonHeim (Konnoug TexHeduT *mTc) — Bo BCex ciyyasax uaeHTuduumposanu ogHu u te e CJ1Y. NprmeHeHne
NMMGOTPONHOro KpacuTens MHAOLMAHVHA 3e/IeHOro ¢ nocsiegywmm BoiasneHnem CJ1Y metogom dbrnyopecueHLmun No3BONsAET C BbICOKOWA
CTeneHblo TOYHOCTU ANArHOCTMPOBaTb cocTosAHMe CJ1Y, a Tak»Ke conocTaBUMO No 3PPEKTUBHOCTA C M30TOMHBIM METOAOM. BbifABNEHbl 0co-
6eHHOCTV TMMGOOTTOKA B MOJIOYHOI XKenese ¢ MoMoLLblo driyopecLieHTHOW numdorpadumn: obpaTHas 3aBUCMMOCTb CKOPOCTY TMM$OOTTO-
Ka OT MHAEKCa MacChbl Tefa U pa3Mepa MOJTIOYHON Xene3bl, OTCYTCTBYE 3aBUCUMOCTM OT CTEMEHM NTO3a Xene3bl.
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KnioueBble cnoBa: pak MOJIOYHON >KeJie3bl, GMoNCKA CTOPOXKEBOTO IMMPATUUYECKOTO y3n1a, pryopecLeHTHasa NUMorpadus, NHLOLMAHNH
3eJ1eHblN.

Ona untupoBaHus: 3ukupaxopkaes A.[l., CapnbekaH 3.K., bargacaposa [.B., Manuwasa J1.E., Ycos ®.H., CrapkoBa M.B. brioncus ctopoxe-
BOro NMMMaTMyeckoro y3sna npu pake MOJIOYHOW »kene3bl C IpUMeHeHneM MeTofa GpryopecLeHTHO BU3yannsaunm Kpacutensa MHLOoUnaHnH
3eneHbli // Biomedical Photonics. - 2019. - T. 8, N2 4. — C. 4-10. doi: 10.24931/2413-9432-2019-8-4-4-10

KoHTakTbi: bargacaposa [1.B., e-mail: dasha.bagdasarova@gmail.com

SENTINEL LYMPH NODE BIOPSY FOR BREAST CANCER
USING INDOCYANINE GREEN FLUORESCENCE
VISUALIZATION

Zikiryakhodzhaev A.D., Saribekyan E.K., Bagdasarova D.V., Malishava L.E.,

Usov F.N., Starkova M.V.

P.A. Herzen Moscow Oncology Research Center — branch of FSBI NMRRC of the Ministry of
Health of the Russian Federation, Moscow, Russia

Abstract
We presented the preliminary results of sentinel lymph node biopsy (SLN) using the method of fluorescent visualization with the indocya-
nine green. The study included 40 breast cancer patients with the prevalence of the cTis-2NOMO process. 1 ml of Indocyanine Green (ICG)
aqueous solution was administered periareolarly and subcutaneously from the tumor side with total drug dose of 5 mg. In the following
few minutes the ICG trail along the lymphatic vessels was observed by its fluorescence in the infrared spectral range using a special camera
with image transmitted to a computer screen. After the trail reached the axillary region and broke off, skin and subcutaneous tissue incision
in axillary area was made, and the superficial fascia was dissected. The first contrasted lymph nodes were extracted. The incidence of SLN
was 92.5%. Metastases were detected in 20% of cases. On average, it took 17.6 minutes to identify and remove the SLN. In 7 patients the use
of the fluorescent SLN detection method was combined with radioisotope (Technefite *™Tc colloid) - in all cases the same SLN was identi-
fied. The use of the ICG lymphotropic dye with the subsequent detection of SLN by the fluorescence method makes it possible to diagnose
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A.Ll. 3ukupsaxomxaes, 3.K. CapubeksH, [.B. bargacaposa, J1.E. Manuwasa, ®.H. Ycos, M.B. CTapkoBa
buoncus cTopoxesoro NMMaTMYECKOro y3na npu pake Mosio4HON Xenesbl
C npUMeHeHuem metofa (hyopecUeHTHOI BU3yanu3aLumm KpacuTensl MHAOLUAHUH 3eNeHbli

the status of SLN with a high degree of accuracy and can be comparable in effectiveness with the isotopic method. The specificities of
lymphatic drainage were found out with the use of fluorescence lymphography: inverse dependence of the lymphatic drainage rate on the
body mass index and breast size, and absence of dependence on degree of ptosis of breast.

Keywords: breast cancer, sentinel lymph node biopsy, fluorescence lymphography, indocyanine green.

For citations: Zikiryakhodzhaev A.D., Saribekyan E.K., Bagdasarova D.V., Malishava L.E., Usov F.N., Starkova M.V. Sentinel lymph node bi-
opsy for breast cancer using indocyanine green fluorescence visualization, Biomedical Photonics, 2019, vol. 8, no. 4, pp. 4-10. (in Russian)

doi: 10.24931/2413-9432-2019-8-4-4-10

Contacts: Bagdasarova D.V., e-mail: dasha.bagdasarova@gmail.com

BBepeHue

Brioncus ctopoxkeBoro numdaTMYeckoro ysna fB-
nAeTcs OOBEKTUBHbIM [UArHOCTMYECKUM KpuTepuem,
MO3BONALMM OLEHUTb CTEMEHb PACMPOCTPAHEHHOCTH
3/10KaUeCTBEHHOIO MPOLECCa Y UIPaAKLWUM KITHOUYEBYIO
poJib B NleYeHWM OOJIbHBIX PAHHUM PakoOM MOIOYHOW
xenesbl [1]. Mog «CTOPOXKEBBIMY» NTIMMbATNUYECKUM Y3/10M
(CI1Y) noHumaloT y3en, KOTOPbIN MePBbIM HAXOAUTCA
Ha nyTy NMM$OOTTOKA OT MCCIIedyemMoro opraHa, Tep-
MWH 3TOT BBeN 6puTaHcKMi yuyeHblln L.R. Braithwaite B
1923 r. [2]. Hanuure nnmn oTCyTCTBME METAaCcTa3oB B HEM
onpenensieT HeobxoAUMbI 06bem nMbOANCCEKL M.
OtcyTtcTBre meTactasa B CJ1Y nossonseT bonee yem B
90% cnyyaeB NPOrHO3MpoBaTh OTCYTCTBME MeTacTa3oB
N B OCTasNbHbIX TIMMbaTUYECKMX Y3/1aX MOAMBILLIEYHON 1
NMOAKMIOUNYHOW KNETYATKU 1 He BbIMOJIHATb pervoHap-
Hy0 IMMbaAeHIKTOMMIO B MOJIHOM 06beMe, NpoBefeHe
KOTOPOW YacTO OCNOXKHAETCS AnuTeNnbHON numdopeei,
npuUcoeanHeHemM BTOPUUHOW UHeKUMK, numbeaemon
PYKU, HapyLIeHUAMU GYHKLIMM KOHEYHOCTU 1 Pa3BUTEM
NOCTMACTIKTOMMYECKOTO cMHApoMma [3, 4].

B HacToALlee Bpems CyLLECTBYIOT fIBa OCHOBHbIX Me-
Tofa BbIsiBNEHWsA 1 ugeHtTudunkauum CJ1Y, ncnonb3yrowmx
pasnnuHyo TexHonoruio numdorpadum: ¢ NpUMeHeHN-
eMm pagnodapmnpenapata unu nyopecumpyowero
Kpacutens. Bo3MoXXHO KOMOVIHMPOBAHHOE MPVIMEHEHE
JaHHbIX MeToAoB [5, 6]. I30ToNHbIN MeTo onpeaeneHuns
CJlY npu pake monouyHon kenesbl (PM?K) npumeHsaioT
¢ KoHua 1990 r. [7, 8]. JaHHbI MeTOA XOPOLLO MU3YyUeH 1
npeacTaBneH BO MHOMMX MybnmMKaumax, Kak 3apybex-
HbIX, TaK 1 PyCccKoA3bluHbIX [9-13]. B ocHOBe meTofa ne-
XKUT n36rpaTtenbHas CNoCoOBHOCTb HEM3MEHEHHbIX PEeTU-
KYNO-3HAOTENMANbHbIX KJIETOK NUMPATUUECKNX Y3/10B
3axXBaTblBaTb MeYEHHbIe PAAVOHYKINAAMY KONNIOUHblE
yacTuubl, NOCTynaouwe ¢ 1MMPon 13 TKaHEBOrO Aerno
nocne nx BBefeHus. Kak npaBuno ncnonb3yot pacTBop
HaTpusi MepTexHeTaTa, ™Tc 13 reHepaTopa TEXHeLus-
99m n nuodunuzata, 1 Mn KOTOPOro BBOAAT NepPUTYMO-
panbHO UMM NEPUAPEOSIAPHO B 30HY NMPOEKLMM OMYXO-
nun. OUeHKY COCTOSIHUSI PervioHapHbIX NUMQaTUUECKnX
KONNEKTOPOB U MOWCK «CTOPOXKEBBIX» NMMbATUYECKNX
Y3/10B MPOBOAAT MOCPEACTBOM OO30PHON CUMHTUrpa-

d1UM C 1CNonb3oBaHMEM CTAaHAAPTHOW ToMorpaduue-
CKOM ramma-kamepobl. lpyn uHTpaonepauMoHHOM MoO-
ncke CJ1IY uMCnonb3yT MOPTaTMBHbLIA FaMMa-CKaHep
(GammaFinder Il unn gp.) C BO3MOXHOCTbIO KOHTAKTHOTO
onpepeneHnsa ypoBHA PagnoaKTUBHOCTY UCKOMBbIX IUM-
¢doysznos. MNMocne maeHTndukauum CJTY ero ygansawoT u
NPOBOAAT CPOUHYIO ANATHOCTUKY FTMCTONOTMYECKIM UK
yutonornyeckum metogamu [14]. Metop ncrnonb3oBaHuA
|PaAron30TONHOro Konsonaa obnagaeT 4OCTaTOUYHO Bbl-
COKUMM Nokaszatenamm getekuumn CJ1Y, KoTopble Bapbu-
pytoT oT 91% po 97% [15]. A nokasaTtenu 4yBCTBUTESb-
HOCTW, CNeunduUYHOCTN, TOYHOCTU COCTaBNAT 83,3%,
100%, 94% cooTBeTcTBEHHO [16]. CornacHo ofHOMY 13
OCHOBHbIX MeTaaHanu3oB, ony6nkoBaHHoOMY B 2006 r.
1 BKJtOUMBLIEMY B ceb6s gaHHble 8059 NauyeHToB, KOTO-
pbIM BbINosHMAM 6roncuio CJTY ¢ ncnonb3oBaHWEM TOSIb-
KO pagnon30TOMNHOIro MeToAa, CPeAHNU NokasaTtesb 06-
HapyxeHua CJ1Y coctaBun 97%, a cpefHWI NoKasaTenb
NOXXHOOTpULATEeNbHOro pesynbrata — 7,4% [15]. MNpu nc-
MoJIb30BaHUN KOMOUHALMN METO[I0B Pafnon30TOMHOIo
Konnouaa U CUMHEro KpacuTensa OTMeYeHO ynyudlleHne
nokasartenen getekumn (O = 2.03, 95% ON 1.53-2.69,
P < 0.05). A nokasaTesib NO>KHOOTPULLATENIbHOTO Pe3yJib-
TaTa NPV KOMOMHALMM ABYX METOLOB 3HAUMTENIbHO He
n3MeHsaeTcs U coctaBnsaeT 7,5% (95% AW 4.8-11.5%) [16].

Metopg onpegenenusa CJ1Y ¢ nomoulbio GnyopecLeHT-
Hon numdorpadun sBNAETCS OTHOCUTENIbHO HOBBIM:
nepBas Ny6nvKaumsa O ero NpUMeHeHUM nosiBuiach B
1999 r. [17]. Buoncma CJY ¢ ncnonb3oBaHuem dnyopec-
LMpYyloLero Kpacutensa AsnaeTca ynobHbiM 1 6e3onac-
HbIM MHTPaonepPaLMoOHHbIM METOAOM OLIEHKM COCTOAHMA
NMMPATNUECKNX Y3/10B, OCHOBHbIM HEOCTAaTKOM KOTO-
|pOro ABNAETCA ObICTPasA CKOPOCTb NPOXOXKAEHNSA Kpacu-
Tens, 4To NpeabaBaseT 6onblive TpeboBaHNA K OMbITY
xupypra. B KauecTtBe Kpacutena B HacToslee Bpems
nprvMeHsaioT dnyopecumpyowmnin npenapaT — nHAoLmMa-
HVH 3eneHbin (indocyanine green (ICG)), pacnpegeneHve
KOTOPOro no NMMMdaTUYECKM Ny TAM OnpefensaoT MeTo-
ZoM pnyopecueHUnn B MHGPAKPACHOM CMIEKTPE n3nyye-
HUA. B meTaaHanuse, onybnukoBaHHoMm T. Sugie et al. B
2016 1., 66110 NOATBEPXKAEHO, UTO MOKa3aTeN I TOUYHOCTH

OPUTUHAJIBHBIE CTATHW
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onpegenenusa CJY npu ncnonb3oBaHun metopa ICG un
MeTofa C PagMonN30TOMNHbIM KOITOMAOM HE OTIINYaloTCA
[18].

B Poccun nmeeTtca HebGOMbLLONM OMbIT MPYMEHeHMs
ICG, koTopbIln NpeacTtaBnieH paboTton C.M. MopTHOro ¢
coaBT. B nccnepgoBaHue 6bina BKIoUeHa 81 maumeHTKa
¢ PMX O-IIl ctapguir. CNY 6binn BbiABNeHbl Y 75 605b-
HbIX — 93%, He HalgeHbl B 6 HabnogeHusAx. B nepsoi
rpynne, BKkouaswen 8 6onbHbix PMX cTisNOMO, CJTY
6bIn HamzeH y 7, y Bcex — 6e3 meTacTaTyeckoro nopa-
XeHusa. Bo BTOpow rpynne, BKAUaBwen 56 GONbHbIX
PMX cT1-4NOMO, CJ1Y o6Hapy»eH y 54 (96%) 605bHbIX,
13 Hux meTtacTtasbl B CJTY BbiABneHbl B 15 (28%) cnyua-
AX. JIo)KHOOTpULaTeNbHbIN pe3ynbTaT nonyyeH B 2 (4%)
cnyyaax u3 54. B TpeTtben rpynne, coctosaswen us 17
60nbHbIX PMXK cT1-4N1-3MO nocne 3¢dekTmBHON cn-
CTEMHOW Tepanum C HeonpeaensaemMmbIMn PerMoHapHbIMU
meTacTazamu, CJ1Y onpegeneH y 14 (82%) 605bHbIX, Npu
3ToM B 5 (36%) cnyyasx ob6Hapy»eHbl meTacTtasbl B CJ1Y.
JloxxHoOTpUUaTenbHbln pesynbtaT y 2 (14%) 13 14 6onb-
HbiX. OnyopecLeHuMio NPoBOANAMN C MOMOLLbIO annapa-
Ta Photodynamic eye (Hamamatsu, AnoHus) [19].

B maHHOM nccnegoBaHWY Mbl U3y BO3MOXKHOCTb
onpepeneHus CJ1Y c nomoLbio MeToanKy GnyopecLeHT-
Hol numddorpadurm c NPUMEHEHNEM KpacUTeNa MHAOUN-
aHWH 3eMeHbll ¢ momoLbto annapata SPY 2000. Otnnune
NPUMEHAEMON MeTOAMKN OT APYrnx cuctem dnyopec-
LeHTHOM NHTPAoNepaLOHHON HaBMIraLmn 3aK/oyaeTca
B ICMOJSIb30BaHMM JIa3€PHOr0 NCTOYHMKA U3NTyYeHns, pa-
6oTatoLlero B y3kom AnanasoHe 805 HM Ha MnrKe Mormo-
weHus GnyopecLieHTHOro KOHTpacTa.

WccnepoBaHme n 6roncua ctopoxeBoro numdoysna
B HAcTosLLee Bpems ABNAETCA HEOOXOAUMON npoLeny-
poli B leyebHO-ANArHoCTUYECKOM NMpoLecce, YTo COOT-
BETCTBYET MEeXAYHAPOAHbIM KIMHNYECKUM peKkoMeHa-
umam (NCCN, ESSMO n gp.), a Takke peKkoMeHZauuam
Accoumaummn oHkonoros Poccuw. lMpumeHeHne metoaa
dnyopecueHTHOW numdorpadum C Kpacutenem mmeet
CyLleCTBEHHOE MPEeUMYLLECTBO MO CPABHEHUIO C K30-
TOMHbIM METOLOM B CBA3M C OTCYTCTBMEM Yrpo3bl 06/1y-
YyeHus, a TakKe HeobXxoauMoCcTU CobMoaeHNA MHOTUX
HOPM, YC/IOBUA N MaTepuanbHO-TEXHUYECKUX 3aTpar,
06s3aTenbHbIX NpY paboTe C UCTOYHUKaMU paguon3iy-
yeHus.

MaTtepuanbl n metoabl

B nccnepoBaHme BkntouveHbl 40 nauneHTOK, U3 KO-
TOPbIX 7 4YefloBeK C pPacnpOCTPaHEHHOCTbIO Mpouec-
ca cTisNOMO, 20 uvenosek — cTTINOMO, 13 uyenoBek -
CT2NOMO. Bo3pacT 6onbHbIx BapbupoBan ot 34 no 80
neT n coctaBun B cpepgHem 52,8 net. MHpekc maccobl
Tena (MMT) onpegensanu no popmyne: UMT = m/h?, rge
m — macca Tena 6onbHoro (Kr), h — poct 6onbHOro (m).
3HaueHua VIMT onpepensinucb COOTBETCTBEHHO OOLLe-
NpUHATON rpagaunu: 18,5-25 Kr/m? — HopmanbHbi VIMT,

Puc. 1. MNepunapeonsipHoe BBeAeHUe pacTBopa MHAOLMAHUHA
3eneHoro
Fig. 1. Periareolar injection of Indocyanine green

25-29,9 Kr/m? — n36bITouHbIN Bec, 30-34,9 kr/m? - | cTe-
neHb oXupeHus; 35-39,9 Kr/m? — Il cTeneHb OXUPEHUS;
6onee 40 kr/m? - lll cteneHb oxupeHusa. MHaeKkc maccol
Tena nauueHToK, BKJTIUYEHHbIX B UCC/eloBaHMe, COCTa-
Bun oT 18,0 oo 38,9, npu 3ToM AedUUUT Maccbl Tena 3a-
PerucTpupoBaH y 2 uenoBek, HopmMa — y 21, n36bITouHas
macca -y 10, oxupeHwue |-l cteneHu -y 7. B 3aBucumo-
CTW OT pa3Mepa MOJIOUHbIX Xese3 (Mo Homepy 6locTrasb-
Tepa) KEeHWWHbl pacnpepenunuce cnegywowmnm obpa-
30M: MafIeHbKUI pa3mep MonoyHon xene3sbl (N1,2) — 12
YKEHLWWH, cpeaHui pasmep (N3,4) — 22, 605bLION pazmep
(N5,6) — 6 »eHLWKH. Bcem 60nbHbIM NepPBbIM 3Tarom Je-
YeHUA BbIMOJIHANN XUPYPrUYECKoe feyeHne B obbeme
OpPraHOCOXPaHALWEN onepauun WA NOLAKOXKHOW Ma-

Puc. 2. dnyopecueHTHasn «4OpPOXKKa» Ha IKpaHe annapaTta
SP-2000
Fig. 2. Fluorescent “trace” on the screen of SP-2000
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CTIKTOMMM C PEKOHCTPYKLMEN SHAONPOTE30M C brioncu-
en CJ1Y. B KauecTBe KpacuTensa NpUMeHANM NHAOLMAHWH
3eneHbln (Indocyanine green (ICG)). MNpenapaT ncnycka-
eT ¢nyopecLeHTHOe U3nyyeHne nog BO3AeNCTBUEM CBe-
Ta B 61vXkKHeM MHGPAKPACHOM Arana3oHe okoso 820 HM.
Kpacutenb noctaBnsaetca BO ¢piakoHe no 25 Mmr.

Mepepn npoBeaeHriem npoLenypbl cogepxnmoe ona-
KOHa pacTBopsAnv B 5 M BoAbl Ans MHbekuun. [Janee
urnon TonwmHon G30 3abupany 1 M NONYYEHHOTO pac-
TBOpa B UHCcynuHosbii wnpuy U100. MNMocne BBegeHna
MauMeHTKN B HapKO3 MepriapeosiApHO MOAKOXHO BBO-
annm 1 mn pactBopa npenapata ICG (5 mr/mn) (puc. 1).
Hanee B TeueHne 10 c NPOBOAWIV MaHYyaslbHbIN MacCcax
MOJIOYHOW ene3bl (5-7 KPYroBbiX ABVXXEHWUN) B MecTe
BBeeHus, 4YTo obecrneumBano yBefvyYeHUe [aBfieHUsA
B TKaHAX U CNocobcTBoBaNo 6osee 6bICTPOMY NMPOHNK-
HOBEHUIO NpenapaTa B uMmdaTryeckue cocyapl. Cnycta
HEeCKOJIbKO MUHYT NPU BbIKTIOYEHHOM OCBELLEHNY B One-
paLVOHHON onpefensanm AB/XeHNe KpacuTens rno anMm-
daTryeckum nyTam metogom GprnyopecueHuun B UHdpa-
KpPaCHOM CMeKTpe C NIa3epHbIM NCTOYHUKOM M3J1yYeHNs
C pnvHoM BonHbl 805 HM annapaTtom SPY 2000 (Novadaq
Technologies Inc., KaHaga) co cneuuanbHol Kamepon,
6narogapsi KOTOpoOM u306paxeHre dnyopecueHT-
HOW «JOPOXKM» HAbMoJany Ha 3KpaHe KoMMbloTepa
(pnc. 2). NMocne Toro, Kak «40POXKKa» NOAXOAMNA K MOA-
MbllleYHOW o0bnacT u obpbiBanach, MNPOVU3BOAUIN
pa3spe3 KOXW U MOAKOXKHOW KJeTyaTKn B MpoeKkuun
«00pbiBa» B MOAMbILLIEYHON 06M1acTX, paccekanu mno-
BEPXHOCTHYIO $acuMio 1 BbIGENAAN XUPYPrrYecKumm
WHCTPYMEHTaMV KOHTPACTMPOBAHHble numdaTuyeckre
y3nbl (puc. 3, 4). BoigeneHHble numdaTuyeckme ysnbl
yaananu, paspesanu no AANHHUKY B 2-3 napannenb-
HbIX MJIOCKOCTAX B 3aBUCUMOCTM OT MX pa3mepa (puc.
5). bpann cockobbl ¢ noBepxHoCTeln NMdaTUUECKMX
Y3/10B Ha CTeKJla, OKpaLMBanu CTEKNA reMaTOKCUNH-
303UHOM C NOCeAYLW MM NPOBEAEHEM CPOUYHOTO Lu-
TOJIOTMYECKOrO MCCNefoBaHMsA, MO pe3ynbTaTaM KOTo-
pOoro pelanu Bonpoc 0 HeOH6XOAMMOCTU BbINOSIHEHMSA
numoopunccekuun. NMpr o6HapyKeHM MeTacTa3oB Bbl-
MOJIHANIN PETUOHAPHYIO (MOAMbILLEYHY0) NUMbaAEHIK-
ToMUio. MpoBOAUNY PEBU3MIO KNETUATKN MOAKIIOYNY-
HOW 30HbI. Mpu OTCYTCTBUN NOJO3PUTENbHBIX YUYACTKOB
MOAKMIOUNYHYIO KNeTYaTKy C MnmdaTnyeckrmm y3namm
coxpaHanu. CratucTnyeckyto o6paboTKy MoNyyYeHHbIX
pe3ynbTaToB NpoBoauau metogom StatSoft, Inc. (2014)
STATISTICA.

PesynbTtatbl

MeToguka onpegeneHusa CJ1Y ¢ npumeHeHnem npe-
napata ICG 6bina BbinosiHeHa y 40 6onbHbIX. YacToTa
BblfABneHna CJ1Y coctaBuna 92,5% cnyvaes (37 60nb-
HblX) (p<0,0047). MeTacTtasbl BbiAiBNeHbl B 20% cnyyaeB
(8 60nbHbBIX) (p<0,0016), N3 HUX B 6 Cilyyasx — Mo pe-
3y/ibTaTaM CPOYHOTO MHTPaonepaLnmoHHOro LMTONoru-

Puc. 3. Pa3pes KOXU U NOAKOXKHO-KUPOBOI KNeT4aTK1 B
aKcunnsapHou oébnactun
Fig. 3. Skin and subcutaneous tissue incision in axillary area

Puc. 4. CTopoxkeBoit TMMbaTUYE€CKUI y3€e/ C HaKOMJIEHHbIM
WHAOLMAHUHOM 3€NEHbIM
Fig. 4. Sentinel lymph node with accumulated Indocyanine green

Puc. 5. CtopoxeBoi numdaTnyeckuii ysen Ha paspese
Fig. 5. Dissected sentinel lymph node

AN
n
|_
<C
|_
@)
LLl
ia
T
0
=
<
I
AN
—
X
o
O

BIOMEDICAL PHOTONICS T.8,N24/2019



AN
N
'_
<
}_
@)
Ll
ifa)
T
0
=
<
T
X
L
AN
o
O

A.L. 3ukupsxomkaes, 3.K. CapnbeksH, [.B. baraacaposa, J1.E. Manuwasa, ®.H. Ycos, M.B. CTapkoBa
buoncus cTopoxesoro nMMcaTHYEcKoro y3na npu pake Mosio4HoM Xenesbl
C npuMeHeHneM metofa (hyiyopecUeHTHO! BU3yanu3aLmm KpacuTens UHAOLUNAHNH 3eNeHbli

YeCcKoro MccnefoBaHmsa, B 2 ciyyadax — Npu njaaHOBOM
rMCTONOTNMYECKOM WCCIefoBaHWM  (NIOXKHOOTpULATeNb-
Hbll pe3ynbTaT). Bcem maumeHTam C BbiABIEHHbIM Me-
TacTa3om BbINofHeHa numdoauccekuma |-l ypoBHs.
MeTacTaTmnyecknin ouar Bbirnsigen Kak 6enecoBaTblil yua-
CTOK Ha 3eJIeHOW MJIOCKOCTU NPOKpPALIEHHOro umeaTu-
yeckoro y3na. B 4 HabnogeHusax (10%) dnyopecueHuns
KpacuTtensa umenacb He Tonbko B CJ1Y, HO 1 B 06bIUHOM
yyacTKe NOAMbILIEYHON KeTyaTKu. [TMrmeHTauma Koxm
B MeCTe BBeLEHUA KpacuTena CoXpaHsanacb OT HECKOSb-
KMX 4acoB A0 2 AHeln. MecCTHbIX 1 obwunx peakumin co
CTOPOHbI OpraHmM3ma He oTMevyeHo. B cpeiHeMm, Ha 3Tan
naeHTudukauum n ypanenna CJY yxogwmno 17,6 MUH,
npuyem, Nocse 0CBOEHNA METOAVKN OHO AOMOMHUTENb-
HO coKpaTunocb. OXKngaHne CPOUYHOrO LUTONOrNMYeCKo-
ro oteBeTa coctaBnano 15-20 muH. OTaenbHoe BHUMAHWE
YAENEeHO BPEMEHW MOABMIEHNA N Pa3BUTUA «OOPOXKKM»
OBWKeHVA KpacuTtenda. B nopasnswowem 60nblwMHCTBE
cnyyaeB (92%) pacnpocTpaHeHne Kpacutensa npomncxo-
ANN0 NO OJHOM PagvapHOW MarncTpanbHOW AOPOXKKE,
nayuien B HanpasBfeHUN OT apeosibl K 0651acT NoAMbI-
LWeYHOoro KonnekTopa. Pegko BCcTpeyanca cetyaTbil TUM
NMMPOOTTOKaA (4%) C JOMVHUPYIOLLMM HamnpaBieHneM B
NnoAMbILLEYHYIO 06N1acTb.

B 3 (7,5%) HabniofeHuAx He yaanocb npocnenvTb
nyTb NMMMGOOTTOKA, B CBA3U C OTCYTCTBMEM JOMUHUPY-
owen gOpoxKu. M3 HMX B 1 ciiyyae BbIAABIeH MapKnpo-
BaHHbIN CJTY, HeCMOTpPA Ha OTCYTCTBUE HaMnpaBnALLen K
HeMy JOPOXKU Kpacutens. Ewe B 1 HabnogeHnn ényo-
pecuupyoLmii ouar B NogMblLLeYHO 061acTn okasanca
YyYacTKOM MNOAMbILWEYHON KneTyaTku 6e3 numdoysna.
Pacctoanme ot mecTta BBegeHusa ICG oo nogMbilLIeYHOMN
06nacTv BapbupoBasno ot 9 1o 24 cm, B cpepHem 15,2 cm. B
65% HabnoaeHUN JOPOXKKa pa3BMBanach 1 Joxoauna oo
noAmbilieyHon obnactu ot 2 Ao 6 MuH. MakcrumanbHoe
Bpems cocTaBuio 21 muH. CKOpPOCTb pacnpoCTpaHeHnA
ICG KoppenvpoBana B 0OpaTHOW 3aBUCUMOCTA OT WH-
Aekca maccol Tena (6,1 MMH — Npy HOpPMasibHOW Macce
Tena nNpotmB 8,3 MVH — Npu M3ObITOYHOW,) U pasmepa
MOJOYHOM Xenesbl (p<0,005), NpakTU4eckn He 3aBuce-
na oT AJINHbI NYTU — PACCTOAHUA OT apeosibl 4O NOAMbI-
LIeYHOW 0651aCTU 1 OT CTEMEHM NTO3a MOJIOUYHON XKenesbl.
Opyrumn cnosamu, ICG mepgneHHee JOXOAU U HAKanv-
BaJICA Y >KEHLWMUH C M3ObITOYHBIM Pa3BUTMEM KUPOBOW
KNneTyaTku, T.e. B Cllyyasx, Korga MOXKHO NnpeanonoXuTb
MeHee pa3BuUTyo NMMQOAPEHAXHYIO cucTemy. Y 8 npo-
M3BOJIbHO BbIOPAHHbBIX MALMEHTOK C Liefblo ABOVHOIO
OQHOBPEMEHHOIO KOHTPO/A KOMOWHMPOBANX mnpume-
HeHue meTofa ¢nyopecueHTHOro (kpacutenb ICG) onpe-
penenuns CJ1Y ¢ paguounsoTtonHbim (konniong TexHeduT
9mTc). Bo Bcex HabnogeHnAxX naeHTnduUMpoBanu ogHn
n Te e CJ1Y. B ogHOM cnyyae He yaanocb ugeHtTudu-
umpoBatb CJ1Y, Tak Kak He BbIIBIEHO HAKOMJIEHUA HU
paguodapmnpenapata, HU Kpacutens. [JaHHbI crydan
npeacTaBndeT ocobblii MHTepec, AOMONHUTENbHO Moa-

TBEPXKAALWNN 06bEKTUBHOCTb U COMOCTaBNUMOCTb 000-
nx metopoB onpepenenuna CJ1Y.

O6cyxpaeHne

Bbicokaa TouyHoCTb onpegeneHusa CJTY ¢ nomolybto
dnyopecuupyolero Kpacutensa npefcTaBaseT me-
Top Bbibopa. CylwecTBeHHbIM Npenmyectsom ICG no
CpaBHeHU0 C 6onee pPacnpPoOCTPaHEHHbIM anbTepHa-
TUBHbBIM PAZVON30TOMNMHbIM METOLOM ABNAETCA OTCYT-
CTBME PajMOaKTUMBHOCTUA 1 YMpoLleHre npouegypbl
B CBA3M C OTCYTCTBMEM HeobxopmmocTu cobnioge-
HUA MHOTMX HOPM CAaHUTAPHO-3MUAEMUOJSIOTMYECKON
CTaHUWUW: Hanuuue cneunanbHOro MoMmelleHnsa, Wuc-
MoJib30BaHMe MepPCOHANOM 3aWNTHBIX GapTyKOB 1 Mp.
HekoTopbiM HegoCTaTKOM ABNSIETCA HEOOXOOAMMOCTb
CTpOroro cob6nwoaeHnss NocnenoBaTelbHOCTM 3Tarnos
ornepauunun: BbIMOMHEHUA OTAENIbHOro pa3pesa B Npo-
ekuun npegnonaraemoro CJ1Y, Tak Kak noBpexpeHue
numdaTnyeckux nyTen ao nx snageHus s CJ1Y sbizoBeT
6bicTpoe AndPy3HOe NMpPOKpalMBaAHNE TKAHEN U He-
BO3MOXHOCTb naeHtuduumposanua CJT1Y. Kpome Toro,
ONs perncTpauun AatyMKOM U3O0TOMHOro npenapaTa
NpakTUYeCKn He nMeeT 3HaueHue rybrHa 3aneraHumsa
CJ1Y. Npwn npumeHeHun xe ICG M36bITOYHO PaA3BUTLIN
B MOAMbBILIEYHON 06/1aCTV NMOAKOXKHO-KNPOBOW CNOW
TpebyeT OT xvpypra paboTbl B HEOOXOAMMOM CKOPOCT-
HOM peXrMe, TaK Kak B CJlyyae 3aMefIeHNs BO3MOXHO
NpPOoKpallBaHNE OCTABLWINXCA HE CTOPOXKEBBIX IMba-
TUYECKNX Y3JI0B U NAEHTUPULMPOBATb NCTUHHBIA CITY
CTaHOBUTCS BECbMa 3aTPYAHUTENbHbIM. YUNTbIBaA Bbl-
COKYI0 TOYHOCTb U nyopecueHTHOU numoorpadum
(92,5%) 1 paAMoON30TONMHOro METOOB NAEHTUGUKAL N
CJTY (91-97% no paHHbIM UTEpaTypbl), Mbl HE BUAMM
0coboil HeobXoAMMOCTM UX COBMELLEHUA B CBA3U C
YC/IOXKHEHVEM 1 YAJNIMHEHVEM MPOLEeaypbl, HE rOBOPS
0 3HAUVTENIbHOM YAOPOXKaHWUY MPUMEHEHUs KOMOVHa-
Lun obenx MeToaunk.

3aKknouyeHune

MpumeHeHne NMMGOTPONHOIO Kpacutens WHAOLUM-
aHUH 3eneHbln Ans BoisBneHua CJTY metonom dnyopec-
ueHuMn B MHOPaAKPACHOM [Marna3oHe CrekTpa Mo3BO-
NAET C BbICOKOW CTEMEHbI TOYHOCTM AMArHOCTUPOBATb
coctosiHue CJ1Y u conoctaBumo no 3¢pGeKTUBHOCTU C
M30TOMHbIM MEeTOAOM B rpynre 60sbHbIX 6€3 136bITOY-
Horo Beca. OrpaHuuyeHVem ABASETCA MOBEPXHOCTHAA
BM3yanv3auua nyTen 1umM¢pooTTOKa, UTO 3aTPyAHAET Uin
He MO3BOJNIAET NPUMEHSATb JaHHYI0 METOAVKY Y 6OMbHbIX
C M30bITOYHBIM BECOM.

TakKe CTOUT OTMETUTb, YTO UCMONIb30BaHNe MeToAA
dnyopecueHTHOW numdorpadun no3BOANIO HaM W3-
YUUTb OCOBEHHOCTM NMMMGOOTTOKA B MOJTIOYHbIX XKene3ax
B 3aBUCMMOCTU OT HEKOTOPbIX KIUHUKO-KOHCTUTYLIMO-
HaJIbHbIX MAPAMETPOB, He MPeACTaB/EHHbIX B MUPOBOWA
nuteparype.
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MUKPOBNOJTIOTMHYECKOE NCCITEQOBAHME
DPPEKTMBHOCTU OBPABOTKH KOPHEBOTO
KAHAJIA SPBMEBbIM JTASEPOM

C.H. Pasymosa, A.C. bparo, X.b. bapakar, O.C. Koznosa, 3.B. Bennuko, tO.J1. Bacunves
Poccuitckuin ynusepcutet apyx6bl Haponos, Mocksa, Poccus

Pesiome

MexaHunuyeckas 1 meiikaMeHTO3Has 06paboTka KOPHEBOrO KaHasa — BaXHelLne COCTaBnsAoLMe yCrnexa SHAOA0OHTMYECKOrO feyeHus. B ctaTbe
npeacTaBfieHbl pe3ynbTaTbl UCCefoBaHUA 3PHEeKTUBHOCTU fe3nHPEKLMOHHOM 06paboTKM KOPHEBOTO KaHana 17%-biM pacTBOPOM 3TUNEHANA-
MUHTETpayKcycHol kucnoTbl (3ATA) B coueTaHun ¢ sp6resbim nasepom (Er:YAG) in vitro u B KNHNYeCKNX nccnepnoBanuax. iccnefosaxue in vitro
BbINO/IHEHO Ha MHTAKTHbIX yAaneHHbIX 3ybax, nHdGULMpoBaHHbIX WTaMmmamu Enterococcus faecalis, Streptococcus sanguinis n Candida albicans.
OnbITHYIO rpynny 3y6oB obpabaTbiBanv MefMKaMeHTO3HO MO CTaHAAPTHOMY MPOTOKONY C UCMONb30BaHeM 3%-ro pacTBOpa rMnoxaopuTa Ha-
TpuA 1 17%-ro pacteopa 3ATA c nocnefywwmum obnyyeHnem spbreBbim nazepom. O6paboTKy KOHTPOIbHOW FpynMbl 3y60B NPOBOAUN aHaso-
rMYHbIM 06pa3om, Ho 6e3 06nyueHuns nasepom. SGHeKTUBHOCTb 06PaABOTKM OLUeHMBaNM Mo ymeHblueHuo TuTpa KOE. B KoHTponbHOW rpynne
TuTp KOE nocne mexaHUYeckom 1 MefmkameHTO3HO 06paboTKy CHU3WUACA B 4 pa3a, a B OMNbITHON rpynne 6bina AOCTUIHYTa NOJIHAA CTepUIn-
3aLMA KOPHEBbIX KaHanoB. B KNMHnyecKkne nccnefoBaHya 6bUIv BKAOYEHbI BE FPYMMbl NaLMEHTOB Mo 35 YeNoBeK C JUarHO30M XPOHUYECKMI
NapoAOHTUT. B OMbITHON rpynne nauMeHTOB Ha NOCNefHEM 3Tare fleyeHns NPOBOAUAN 06pPaboTKy KOPHEBbIX KaHanoB 3p6reBbIM f1a3epom B
TeyeHne OAHOM MUHYTbl SHAOAOHTUYECKOW HacaaKkon ¢ sHepruen 40 M ¢ AnMHON BoNHbI 2940 HM, Npun YactoTe nmnynbca 10 My ¢ 17%-bim pac-
TBOopom D[ITA 1 06TyprpoBanu. B KOHTPONbHOW rpynne NPOBOAWIN NleYeHre NEPUOAOHTHTa 6e3 06paboTKM Nasepom. B KoHTponbHoOW rpynne
nauveHToB TMTP KOE nocne mexaHN4ecKomn n MeanKamMmeHTO3HON 06paboTKy CHU3UNCA B 3-6 pas, a B OMbITHON rpymnne 6blna JOCTUrHYyTa NoHas
cTepunmn3aLmna KOPHEBbIX KaHanoB. MosyyeHHble pe3ynbTaThl AOKA3bIBaloT, UTO MOAMPUKaLMA MPOTOKONa 06paboTKM KOPHEBOrO KaHana nsny-
YyeHneMm 3pbu1eBoro nasepa ABNAETCA NePCNeKTUBHbIM HarnpaBieHNEeM B SHAOAOHTUN.

KnioueBble cnoBa: 3p6uesbii nasep (Er:'YAG), nazepHas 06paboTKa, SHAOAOHTUYECKOE NleYeHNE, MUKPOOMONOrnyeckoe nccneoBaHne, KOpHe-
BOW KaHan.

Ana untuposaHua: Pasymosa C.H., bparo A.C., bapakat X.b., Ko3nosa 0.C., Bennuko 3.B., Bacunbes 0.J1. Mukpobuonoruyeckoe nccnepoBaHme
3bdeKTBHOCTM 06paboTKM KOPHEBOro KaHasna 3p6uesbim nasepom // Biomedical Photonics. — 2019. - T. 8, N2 4. — C. 11-16. doi: 10.24931/2413-
9432-2019-8-4-11-16

KoHTakTbi: PasymoBa C.H., e-mail: razumova_sv@mail.ru

MICROBIOLOGICAL STUDY OF THE EFFICIENCY
OF ROOT CANAL TREATMENT WITH ER:YAG LASER

Razumova S.N., Brago A.S., Barakat H.B., Kozlova Yu.S., Velichko E.V., Vasiliev Yu.L.
Peoples Friendship University of Russia (RUDN university), Moscow, Russia

Abstract

Mechanical and drug treatment of the root canal are the most important components of the success of endodontic treatment. This work
presents the results on the effectiveness of the root canal disinfection using an erbium laser in combination with a 17% solution of ethylene-
diaminetetraacetic acid (EDTA) in vitro and in clinical studies. An in vitro study was carried out on removed intact teeth infected with strains
of Enterococcus faecalis, Streptococcus sanguinis, and Candida albicans. An experimental group of teeth was treated medically according
to a standard protocol using 3% solution of sodium hypochlorite and 17% solution of EDTA followed by irradiation with erbium laser. The
control group was treated similarly but without laser irradiation. The treatment effectiveness was evaluated by the reduction of CFU. After
the treatment, in the control group after the mechanical and drug treatment, the CFU amount lowered by 4 times, while the complete
sterilization was observed in the experimental group. The clinical studies included two groups of 35 patients each diagnosed with chronic
periodontitis. In the experimental group of patients, at the final stage, treatment with erbium laser for 1 min using endodontic piece (40 mJ
power, 2940 nm wavelength, 10 Hz pulse rate) and a 17% EDTA solution was performed before filling. Periodontitis treatment in the control
group was carried out without the laser treatment. The control group of patients saw the reduction on CFU after the mechanical and drug
treatment by 3-6 times, while the experimental group achieved the complete sterilization of the root canals. The obtained results prove
that the modification of the root canal treatment by the inclusion of erbium laser irradiation is a promising direction in endodontics.

Keywords: erbium laser (Er:YAG), laser-activated irrigation, endodontic treatment, microbiological study, root canal.
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For citations: Razumova S.N., Brago A.S., Barakat H.B., Kozlova Yu.S., Velichko E.V., Vasil’ev Yu.L. Microbiological study of the efficiency of
root canal treatment with Er:YAG laser, Biomedical Photonics, 2019, vol. 8, no. 4, pp. 11-16 (in Russian). doi: 10.24931/2413- 9432-2019-8-4-

11-16

Contacts: Razumova S.N., e-mail: razumova_sv@mail.ru

BBepeHune

OCHOBHbIMU 3aJla4aMU MEXAHNYECKON 1 MeIIKaMeH-
TO3HOW 06PabOTKM KOPHEBOrO KaHana Hapsaay C npuaa-
Hem bopmbl yaOOHOM ANA BbIOGPAHHOW METOAUKMN 06TY-
pauuu ABnATCA yaaneHne nHOULUPOBAHHONO AEHTUHA
1 ge3nHbeKUa KOPHEBOro KaHarna.

CywecTByiollee MHOroobpasve metoguk obpaboT-
K1 KOPHEBOTO KaHasa CBMAETeNbCTBYET 06 OTCYTCTBUM
YHVBEpPCaNbHOro NOAXOAaA K 3TON npoueaype.

OCHOBHbIM aHTMCENTUYECKUM MPEnapaTom 1 OfHO-
BPEMEHHO NyOpUKaHTOM siBnsAeTcs 3-5%-blli pacTBOpP
rurnoxnoputa Hatpusa. Ero HegoctaTkom aBnsieTcs Obl-
CTpasi MHaKTMBaLus Npu 06paboTKe U HarpeBaHWK, YTO
TpebyeT MNOCTOAHHOIO OpolleHus obpabaTtbiBaemol
ob6nacTy HoBoW nopuueli pactBopa. Kpome Toro, ru-
MOXJTIOPUT HEe aKTUBEH B OTHOLUEHUN HEKOTOPbIX HopMm
MUKPOOPraHM3moB, Hanpumep, Enterococcus faecalis.
Ons pacwmperus aHTMOAKTEPMANbHOIO CNeKTpa B CO-
BPEMEHHbIX MPOTOKOMax Yalle PeKOMEHAYETCA npume-
HATb 2%-bIl PaCcTBOP XNOPrekcManHa uiam rmgpokcng
KanbLus B BUAE NacT /18 BPEMEHHOro njomorpoBaHusa
Ha 10-14 cyt. [locne npumeHeHMA rMApoOKCMAaa Kalb-
LUMA pekomMeH[OBaHa MOBTOPHas 0bpaboTKa KOPHeBO-
ro KaHana 3%-blM PacTBOPOM FMNOX/IOPUTA HaTpuUA C
nocnegywuien npombiskon. [Janee nepen o6Typauuen
KOPHeBOW KaHan Heobxoaumo o6paboTatb 17%-bim pac-
TBOPOM 3TUIEHANAMUHTETPAYKCYCHON KncnoTbl (SATA)
L5 yOaneHusa cMasaHHoro csios. 3aTem TpebyeTca fe-
3MHPMLMPOBATL KaHaJ, BbICyLINTb U 06TyprpoBaTh. Mo
[aHHbIM Pa3/INYHbIX aBTOPOB aHTMOAKTepuanbHasa 3¢-
beKTUBHOCTL Nogo6bHOM MeToanKn cocTaBnaeT 50-70%
[1-3]. NoBblweHne 3pPEKTUBHOCTU MEAMNKAMEHTO3HOM
06paboTKM MOXET ObITb JOCTUTHYTO aKTMBaLMENn pac-
TBOPOB AN1A 6onee rnyboKoro nx NPOHUKHOBEHUSA B VH-
duumMpoBaHHble 06M1aCTV CUCTEMbI KOPHEBbBIX KaHasoB.
Ons 3Toro ucnonb3yotca Gprsnyeckrie MeTOAbl aKTVBa-
LM PacTBOPOB: 3BYKOBbIE, YNIbTPA3BYKOBbIE, NMAPOAN-
HaMUYEeCKME U NTa3ePHbIe METOAUKMU.

JKCNepuMeHTaNbHble U KAVHUYECKMe pa3paboTku
MO MPVMEHEHWIO NTA3ePHbIX TEXHONOT I B CTOMATONOMUN
1, B YaCTHOCTU, B SHAOAOHTUM BepyTcA € 1988 I. 1 K Ha-
cTOALLEeMY BPEMEHW HAKOMIeH GONbLIOW KIMHUYECKNNA
OMbIT MO MPVIMEHEHNIO [UOAHbIX N1a3epOB B MPOTOKOJE
SHIAOAOHTMYECKON 06PAabOTKN KOPHEBOrO KaHana [4-6].
JpbueBoe nazepHoe n3NyyeHne NPUMeHAETCA B KITUHN-
yecKoli CTOMATONOMMU B KaueCTBe afbTEPHATMBbLI Mexa-
HUYECKOro MeTofa MpernapupoBaHUsA TBEPAbIX TKaHEeW

3y6a c 1997 r.[7, 8]. BoamorkHOCTM ncnonb3oBaHus Er'YAG
na3epHOro usnyyeHna (2940 HM) BKIKOYAIOT NleYeHme Ka-
pueca u ero OCIOXHeHN, repmeTr3auuio duccyp, npo-
BeLEHVE pe3eKLuY BepXYLLEK KOPHEN NMPU XPOHNYECKNX
NepuoLOHTUTAX, a TAKXKE JTIOCKYTHbIX OnepaLmii B onepa-
TMBHOW NapogoHTonorum [8].

Mpwn TpagULUUOHHOM MPUMEHEHUM Nasepa B SHAO-
JOHTMM NMPOUCXOAMUT abnsaLUs OCTaTKOB TKaHEW, YHWY-
TOXeHue 6aKTepunin 1 yaaneHne cMasaHHoOro cos [7, 8].

Takum o6pasom, Uefnb AAaHHOTO MCCNeaoBaHUsA 3a-
Knoyanacb B M3yyeHUn 3GeKTMBHOCTY Ae3nHbeKLm-
OHHOW 06pPabOTKN KOPHEBOrO KaHana 3pbueBbiM nase-
pom (Er:YAG) nocne CcTaHBApPTHOW MeXaHUYeCKon 1 me-
LAVKAaMEHTO3HOM 006paboTKM KaHana.

MaTtepuanbi n metoabl

NccnepoBaHve 3Q@PEKTMBHOCT MeXaHUYecKon wu
Me[VMKaMEeHTO3HON 06paboTKM KOPHEBOro KaHana 3p-
61eBbIM Nla3epom 6bII0 NPOBELEHO C KCMONIb30BAHNEM
20 oQHOKOpPHEBBIX 3yHOB, yAaneHHbIX No nosogy 3abo-
neBaHW NapofoHTa. 3y6bl Obinn Ae3nHOGMLUPOBaH®I,
TpenaHMpoBaHbl U 06paboTaHbl MO CTaHAAPTHOMY MPO-
TOKOJy MeXaHMYecKmn (pyUHble MHCTPYMeHTbI: K-dainbl,
K-pumepsbi, H-dainbl; mMawyHHbIE UHCTPYMEHTbI: MPO-
dannbl, M two) 1 MeankameHTO3HO, C UCMOJIb30BaHNEM
3%-ro pacTtBopa runoxaoputa Hatpua n 17%-ro pac-
TBOpa JJTA C NaccMBHON yNbTPa3BYyKOBOW aKTUBaLMen
pacTBOpOB. 3aTem 3y6Obl ObIN Npofe3nHULMPOBAHbI B
75%-0M CNMPTOBOM pPacTBOpPE, MPOMbITbl CTEPUSIbHON
AVCTUINIMPOBAHHON BOAOW U WHPUUUPOBAHbI LWITaM-
Mamu Enterococcus faecalis, Streptococcus sanguinis w
Candida albicans. Mocne nHKybaLmm B TeueHne 7 CYyTOK
6blV B3ATbl COCKOObI [€HTMHA CO CTEHOK KOPHEBOro
KaHana. [lanee 3y6bl 6bI 06paboTaHbl MEXaHNYeCKU
C UCMONIb30BAHMEM PYUHbIX M MALIVHHbBIX UHCTPYMEH-
TOB 1 MeAUKAMEHTO3HO C ncrnonb3oBaHnem 3%-ro pac-
TBOpa runoxnoputa Hatpma n 17%-ro pactesopa SATA ¢
NacCUBHOW YNbTPa3BYyKOBOW aKTMBaLMEN MPPUraHTOB.
Mocne obpaboTkm SATA Bce 3y6bl CrlyyaliHbiM 06pa3om
OblIV pasfgeneHbl Ha ABe rpynnbl. B onbiTHOWM rpynne
KOpHeBble KaHasbl 6b 06paboTaHbl 17%-biM PacTBo-
pom D[TA B coueTaHumn C dpbreBbIM IA3epoM B Teye-
Hue 1 MuH ¢ 3Hepruen 40 mIX, ¢ AnMHOM BONHbI 2940
HM, Npu Yactote umnynbca 10 . 3yObl KOHTPOSIbHOW
rpynmnbl NPOXOAWN TaKYH0 »ke 06paboTKy, Ho 6e3 nasep-
HOro BO3AencTBuA. [JO MeAVKaMeHTO3HON 06pPaboTKM
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® TTo obpaborkn Er:YAG/ Before irrigating with Er:YAG laser

® IToce odpaborkn Er: YAG/ After irrigating with Er:YAG laser

Candida albicans

Puc. 1. MuKpoGuonoruyeckoe uccriegoBaHue B ONbITHOM rpynne Ha yaaneHHbIX 3y6ax ¢ NpuMeHeHneM ap6GUeBOro nasepa B coyeTa-

HuM ¢ 17%-biM pacTtBOopom IATA

Fig. 1. Microbiological study on group 1 extracted teeth using Er:YAG laser

KOPHEBOro KaHasia U HenocpeACTBEHHO NMOC/e ee OKOH-
yaHuA ObINM B3ATbI COCKOObI IeHTUHA Ha MUKPOOMoso-
rmyeckoe rnccnefoBaHue. 3a6op AeHTUHA MPOM3BOAMN
CO CTEHOK KOPHEBOrO KaHana cTepusibHbiM H-dainnom.
JleHTVHHbIE ONUNIKM 13 KOPHEBOrO KaHasia nomMeLlanu B
TpaHCNOpTHYIo cpeny. [oceB cOaepPXMMOro KOPHEBOroO
KaHajia OCyLecTBNANM Ha MJIOTHble NMUTaTeNibHble Cpe-
Ibl. KynbTuBrpoBanu B aapobHom rHKybatope (Binder,
lepmanua) n COZ—MHKy6aTope (Lamsystems, Poccus) B
COOTBETCTBUM C TPeHOBaHUAMU MO YCIIOBUAM MHKYOaL MK
AN PasfiMuyHbIX MUKPOOPraHW3MoB. KonnyecTBeHHyIo
OLIEeHKY MO pe3y/bTaTy MoceBa NPOBOAUIN MO MeToAy
lfoynga. Pe3synbraTtbl yunTbiBaAyM METOAOM BPeEMSAMpPO-
netHon MACC-cnektpomeTtpun (MALDI-TOF), Myla-MC
(BioMerieux, ®paHuus).

B KnuHMuecKkue nccnefoBaHna aHTUOaKTepManbHbIX
CBOWNCTB 3pbKreBoro nasepa 6o BKAUYeHbl 70 naum-
eHTOB B Bo3pacTe 35-60 neT ¢ AUarHO30M XPOHUYECKNI
nepnofoHTUT (KO4.5 XpOHUYECKUI anuKasbHbIA nepu-
OOOHTUT. AnvKanbHasA rpaHynema). OnbiTHYKO rpynny
coctaBunn 35 naumeHToB (19 XeHWKrH u 16 My>KUnH).
DHAOOOHTMYECKOE JleyeHre MPOBOAWSM MO CTaHAApT-
How MeToarKe. OnepaLMioHHOE MoJjie OYMLLAN WeTKamum
C nacTon n 2%-biM PacTBOPOM XJTIOPrekCngnHa u n3onu-
poBanu kobdepaamom. Yaananu ctapyro pectaBpaLmio
cTepusibHbIM 60pom. [lanee 3ameHanu 60p, packpbl-
Ba/IN NMOJNIOCTb 3y6a, MEXAHNYECKN U MELMKAMEHTO3HO
0ob6pabaTtbiBany KOpHeBble KaHasbl PYYHbIMU 1 MalUUH-
HbIMW MHCTPYMEeHTamu. Mppurraumio KOpHEBOro KaHasna
nposogunn 3%-biM PacTBOPOM TFUMNOX/IOPUTA HaTpuA
C MacCcMBHOW YNbTPa3ByKOBOW aKTWBaLuMen pacTBopa.
Ha 3akntountenbHom 3Tane kaHan obpabatbiBanu 17%-

BIOMEDICAL PHOTONICS T.8,N24/2019

bIM pacTBopoM S[TA ¢ 3pbureBbIM na3epom B TeueHue 1
MWH SHAOAOHTUYECKOM Hacagkom ¢ sHepruen 40 mx, ¢
ANHON BONHbI 2940 HM, npn yactoTe umnynbca 10 I,
CBeToBOfA Nna3epa BBOAUN B YCTbe KOPHEBOrO KaHana,
He Kacasicb €ro CTeHOK. [noMbupoBaHME KOPHEBOro
KaHana NpoBOAMAK B 3TO »Ke noceleHne. KoOHTpornbHasA
rpynna coctoana un3 35 (20 XeHWuH 1 15 My>4mMH) na-
LIMEHTOB, KOTOPbIM MPOBOAWUNMN TaKyl ke 00paboTKy
KOPHEBOro KaHana, Ho 6e3 UCnonb30BaHNA 3pObUeBOro
nasepa.

PesynbTtaTtbl

B nccneposaHuu in vitro B ONbITHONM rpynmne yaaneH-
HbIX 3y60B (rpynna ¢ 06paboTKon 3pbueBbIM asepom)
[0 Me[VIKaMeHTO3HOI 06pPaboTKM KOPHEBOro KaHana
BblCEAHBI BbICOKUE TUTPbI WTaMMOB Enterococcus faecalis
(1,42:10° KOE/mn), Streptococcus sanguinis (2:10° KOE/mn) n
Candida albicans (4.55-10" KOE/mn). Mocne nposeaeHuns
MEXaHNYeCKOW 1 MeguKaMeHTO3HOW 06paboTKu KopHe-
BbIX KaHanoB c 17%-biM pactBopom STA B coyeTaHnun
C 3p6MeEBbIM NAa3epPOM BO BCEX UCMbITaHHbIX 0OpasLax
POCT KOMOHWI He 3adUKCMPOBaH. DTO CBMAETENbCTBYET
0 CTepUnM3aLnmn KOpHEBOro KaHana (puc. 1).

B KoHTponbHOW rpynne ypaneHHbix 3y6oB (6e3 06-
paboTkn 3p6MeBbIM Nla3epOM) YCTAaHOBIEHO JOCTOBEpP-
HOEe CHVXKeHMe TuTpa WTammoB Enterococcus faecalis,
Streptococcus sanguinis v Candida albicans. Mocne npo-
BEJEHHOW MeXaHUYeCcKo u MeANKaMEeHTO3HON 00-
paboTKM KOPHEBbIX KaHanoB Ha yAaneHHbIx 3ybax 3a-
bUKCMPOBaAHO AOCTOBEPHOE CHUPKEHME TUTPA KOJNIOHWI
BblLLIEMNEPeUNCIIEHHbIX MMKPOOPraHM3MoB B 4 pasa (p<
0,05) (puc. 2). TuTpbl MMKPOOPraHM3MOB Nocsie 0bpaboT-

OPUTUHAJIBHBIE CTATHW
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KOE/™a  Enterococcus
CFU/ml faecalis Streptococcus
sanguinis Candida albicans
® [To MexaHH9eCcKoil H MeJHKaMeHTo3Hoii 06paboTKn KopHeBOro KaHaaa /
Before root canal irrigating
= Ioce MexaHHYecKoil H MeJHKaMeHTO03H0il 00padoTKH KOpHeRoro KaHaia /
After root canal irrigating

Puc. 2. Mukpo6uonoruyeckoe uccnefaoBaHme B KOHTPOJIbHOM Fpynne Ha yaaneHHbIX 3y6ax 6e3 npumeHeHus apbuesoro nasepa
Fig. 2. Microbiological examination in control group on extracted teeth without using ER:YAG laser

KW KaHana coctaBunu: Enterococcus faecalis (10 KOE/mn),
Streptococcus sanguinis (10> KOE/mn) n Candida albicans
(10® KOE/mn).

Takrm o6pa3om, NpoBeAeHHble KCMbITaHWA in vitro
MoKasanu, YTo MexaHu4yeckas 1 MefViKaMeHTO3HasA 06-
paboTka KOPHEBOro KaHasia Mo3BOSIIET CHU3UTb KOJNW-
YeCTBO MMKPOOpPraHM3amoB o Tutpos 10% 1 10° KOE/mn.
[lononHutenbHoe nNpriMeHeHne 3pbreBoro nasepa B Te-
yeHne 1 MyH C 3Heprren 40 mX npw YactoTe NMNynb-
ca 10 [y NnpnBOANUT K MOSIHOW CTEPUNM3aLUM KOPHEBOIO
KaHana.

B nccnepgoBaHmve 3¢ppeKkTMBHOCTM 06PabOTKM KOpHe-
BbIX KaHA/OB 3pOMEBbIM J1a3epOM B KIMHUUYECKUX YCIO-
BMAX ObININ BKMIOUEHbI ABE FPYMMbl NALMEHTOB C AMarHo-
30M XPOHUYeCKUn nepuogoHTUT (K04.5 XpoHmueckni
anuvKasnbHbIA NEPVOAOHTUT. ANUKanbHas rpaHynemMa) B
Bo3pacTe ot 35 go 60 net. Ha aTanax sHAOAOHTUYECKOrO
neyeHus Obiny B3sATbl 3abopbl MaTepmana ans MUKPO-
61ONOrMYeCcKoro NCCNefoBaHMA: [0 U NOC/e MexaHuye-
CKOW, MeKaMeHTO3HOW 06PabOTKN KOPHEBOIO KaHana,
a TakXKe nocsie NpUMeHeHUs Sp6UeBoro nasepa.

B onbITHOM rpynne naunveHToB cpasy nocne MexaHu-
yeckoi 06paboTKM KOPHEBbIX KaHANoB (6e3 npoBeseHNA
Me[VKaMEHTO3HOI 06pPabOTKKN) BbICEAHDbI BbICOKUE TU-
Tpbl Enterococcus Haemolyticus, Staphylococcus epiderma-
lis, Streptococcus mitis n Streptococcus mutans ot 10° o
108 KOE/mn cpeppbl. MNocne npoBeaeHns MeanKaMeHTO3-
HOW 06PabOTKM KOPHEBOrO KaHasna 3aperucTprpoBaHo
[OCTOBEPHOE CHUKEHME TUTPA MUKPOOPraHM3MOB B ye-
Tbipe pa3a go 10 KOE/mn (p< 0,05). aHHble npeacTas-
neHbl B Tabn. 1. B KOpHEBbIX KaHanax nocsie obpaboTku
3p6ueBbIM Nazepom B coueTaHnn ¢ 17%-biM pacTBOPOM

S[TA BO BCex MCMbITaHHbIX 06pa3Lax POCT KONIOHUN He
3adUKCMpPOBaH. TO CBUAETENbCTBYET O CTEPUIN3ALIMM
KOPHeBOro KaHana.

B KoHTponbHOW rpynne nauyMeHTam MPOBOAUAN
SHAOAOHTUYECKOE JlIeYeHMe MO aHalormyHOMYy Mpo-
TOKOJy, HO 6€3 BO34eNncTBUA nasepom. 3abop maTte-
pviana BbIMOAHANN [0 U MOCAe MeAUKAaMEHTO3HOM
00paboTKM KOPHEBOro KaHana. [lonyuyeHHble AaH-
Hble npeacTaBneHbl B Tabn. 2. [Jo 06paboTku Kop-
HEBOrO KaHana, Kak 1 B OMbITHOW rpynne, 3adukcu-
poBaHbl BbiCOKMe TUTpbl Enterococcus Haemolyticus,
Staphylococcus epidermalis, Streptococcus mitis w
Streptococcus mutans ot 10° npo 108 KOE/mn cpepbl.
MNMocne megnkaMmeHTO3HOW 06pPabOTKM BbISIBIEHO A0-
CTOBEPHOE CHIKEHUE TUTPA MUKPOOPraHW3MOB [0
10%-10° KOE/mn (p<0.05) n He 3adnKCMpoBaHO pocTa
TONbKO Streptococcus mitis (Tabn. 2).

O6cyxpaeHune

KauecTBO MefnKaMeHTO3HOM 06pabOoTKM KOPHEBOTO
KaHana, ocyLecTBiaeMon no NnpuHATbIM B PO npoToko-
nam NpoBefeHNA SHAOLOHTMUYECKOTO JIeYeHnA, He ABNA-
eTCA AOCTAaTOUYHbIM AN1A JOCTUXKEHNSA LONTOBPEMEHHOIO
KnunHnyeckoro a¢pdekTta. Mogndurkauma npotokona ob-
paboTKM KOPHEBOrO KaHana u3fiydeHnem 3pOuneBoro
nasepa gnavHom BOMHbl 2940 HM, MOWHOCTbIO 40 M)XK,
yactotom umnynbca 10 My nokasana BbICOKOE KayecTBO
CcTepunmsaLlmm KOpHeBoro KaHana. CxogHble pesynbTaTthl
no mnsyueHuto Er, Cr: YSGG nasepa c gnvHomn BonHbl 2780
HM nokasaHbl B uccnegoBaHmax T.B. Qypuesa u coaBrT. [9].
Pap aBTopos, J1.K0. Opexosa u coasT. [10], .. ManoB n
coaBT. [11], C.J1. bnawkoBa v coaBT. [12] B cBOUX 1Uccrneno-
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Ta6nuual

PesyabTaTthl MMKpOﬁMOAOFM‘IECKOFO uccAeAOBaHUS OCHOBHOM rpynnbl nauueHToB Ha aTanax aIHAOAOHTUYECKOIo AedyeHUa

Table 1

Results of a microbiological study of the main group of patients at various stages of endodontic treatment

Enterococcus
Faecalis
KOE/mn

OnbiTHasA rpynna

KOE/mn

[lo 06paboTKkM KaHasna 3 s
S 10 10

Before irrigation

[Mocne megnkameH

TO3HOW 06PabOTKM

KaHana

After root canal irrigation

103 10?

[Mocne megnkameH
TO3HOW 06PaboTKM
KaHana n obpaboTku
nasepom

After root canal irrigation
and Er:YAG laser

HeT pocTa
No growth

Taonuua 2

Staphylococcus
Haemolyticus

HeT pocTa
No growth

Staphylococcus
epidermalis
KOE/mn

Streptococcus
mitis
KOE/mn

Streptococcus
mutans
KOE/mn

10°-10° 107-10° 107
10 10 10
Het pocTa HeT pocTa HeT pocTa
No growth No growth No growth

Pe3yl\bTaTbI MMKpOﬁMOI\OFM"IeCKOFO UCCAEeAOBaAHUA NAUUEHTOB rpynnbl CPaBHEHUA Ha aTanax 3HAOAOHTUUYECKOro AeyeHua

Table 2

The results of a microbiological study of the control group of patients at the stages of endodontic treatment

Enterococcus
Faecalis
KOE/mn

KoHTponbHas rpynna

KOE/mn

[lo 06paboTkm
KaHana

Before root canal
irrigation

108 108

Mocne mearikameHTo3
Hol 06paboTKM KaHana
After root canal
irrigation

10° 10%

3HayeHue KpuTepusa p

P-value 0.009

0.009

Staphylococcus
Haemolyticus

Staphylococcus
epidermalis
KOE/mn

Streptococcus
mutans
KOE/mn

Streptococcus mitis
KOE/mn

10°-108 10- 108 107

HeT pocTta

2
No growth 1

102

0.04 0.000 0.009

BaHMsAX, NOATBEPXKAAIOT BbICOKYIO 3PPEeKTUBHOCTb Npu-
MEHEHVSA N1a3epoB B SHAOAOHTMM. AHANIOTMYHbIE HALWVM
nccnefoBaHUAM faHHble onybnukosaHbl E. Henninger un
coaBT. [13]: aBTOpbI N3yyanu 3PpPeKTUBHOCTb U3NyUYeHUs
3pbueBoro nasepa Ha Wrammax Streptococcus gordonii B
coueTaHuu ¢ Actinomyces oris nnu Fusobacterium nuclea-
tum v nokasanu 3¢HeKTUBHOCTb 3TOM 06PaboTKM Npu
3HAOLOHTMYeCKUX nHbekumax. ccnegosatenu pasnny-
HbIX CTPaH MOKa3bIBalOT BbICOKYIO 3PpPeKTUBHOCTL 00-
paboTKM KOPHEBbIX KaHaNIOB Kak AUOAHbIM, Tak U 3pbu-
eBbIM nasepom [14-16].

BIOMEDICAL PHOTONICS T.8,N24/2019

3aKknouyeHune

Taknm 06pa3om, 06paboTKa KOPHEBOro KaHana 3p-
61eBbIM Nla3epoM C AJIHON BOJIHbI 2940 HM C SHeprumen
40 mIx, yactotom nmnynbca 10 Iy, mowHocTbio 0,5-8,4
BT mocne cTtaHOApTHOrO MeAVMKAMEHTO3HOrO JleueHus
MoBbILWAET aHTMOaKTepuasbHyto 3GdEeKTVBHOCTb 1 MO-
3BOSIAIET OOOMTbCA MOSIHOM CTepunvsaumny KOPHEBbIX
KaHanoB. MoanduvKkaums MppuUraumoHHOro MpPOTOKOsa
npu SHAOAOHTNYECKOM JIEYEHMU, B YACTHOCTU, XPOHUYE-
ckoro nepuogoHtmTta K04.5, Bo3gencTenem umsnyyeHuns
3pbueBoro nasepa ABnsaeTca 3GHGEKTUBHLIM METOLOM.
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Abstract

It is essential in interstitial Photodynamic therapy (iPDT) treatment planning to ensure a homogeneous distribution within a tumor volume using
cylindrical diffusing fibers while keeping the surrounding tissue intact. Light distribution is simulated through two algorithms based on the diffu-
sion equation assuming diffusers as light sources. The first algorithm analyzes the diffusion equation and studies the effects of different variables
(optical properties, delivered power, diffuser length, and position). Next, optical properties of breast were applied to estimate the volume that
receives accepted light dose from one diffuser. In the second algorithm, multiple diffusers were simulated in order to find the relation between
the volume and the number of required diffusers which are needed to cover cubical or cylindrical volume with sufficient light dose. Throughout
this study, real values of optical properties, clinical laser power, and treatment time were considered to evaluate sufficient light doses. This study
is in agreement with previous works in that optical properties are the major factors influencing light distribution in iPDT. It is shown that for a
homogeneous phantom mimicking breast cancer and cubical or cylindrical shape, the number of required fibers N equal WxL or D? respectively.

Keywords: iPDT, diffusion equation, cylindrical diffuser fiber, sufficient light dose, breast cancer.
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BOJIOKOH MCMNOJIb3YEMbIX NMPU BHYTPUTKAHEBOM_
dOTOOMHAMMUYECKOM TEPANUN PAKA MOJIOYHOM
XENE3bl HA OCHOBAHUN OANDDYINOHHOIO YPABHE-
HU4

Ismael F.S.', Amasha H.M.""2, Bachir W.H."-3
"Yuueepceutet Jamacka, Jamack, Cupus
YactHbit yausepentet Cupun, Jamack, Crupus
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Peslome
Mpu nnaHvpoBaHUV BHYTPUTKaHeBOW poTogmHammnyeckol Tepanun (iPDT) ¢ ncnonbsoBaHuem LUUAVHAPUYECKUX ANGPY3HBIX BOOKOH
BaXKHO obecneunTb OAHOPOAHOE pacnpesieneHe CBeTa No BceMy 06bemMy OnyXosn, COXpaHUB NP STOM LIeIOCTHOCTb OKPY»KatoLLel TKaHW.
ABTOpPbI JlaHHOW CTaTbl CMOAENVPOBaNU pacnpefesieHne cBeTa C NOMOLLbIO BYX arOPUTMOB, OCHOBaHHbIX Ha ypaBHeHUN Anddysun, B
KOTOPbIX B KauyecTBe UCTOYHWNKOB CBETa UCMOMb3YTCA LunuHapuyeckne anddysopsl. Nepsblii anroputm aHanusnpyeT ypaBHeHve And-
dy3un 1 r3yyaeT BAMAHME PA3INYHBIX MEPEMEHHDBIX (ONTUYECKMX CBOMNCTB UCTOYHMKA, MPUMEHAEMON MOLLHOCTU, ANVHbI Auddysopa n
ero nosioXkeHus). 3atem Obifv NCNONb30BaHbl MapaMeTPbl ONTUYECKMX CBONCTB MOJIOYHON »ese3bl ANiA OLEeHKM 06bema, KOTOpbI pac-
CUMTbIBAET CBETOBYIO 103y OT ofjHOro Andpy3opa. Bo BTopom anroprtme 6bi10 CMOAENIMPOBAHO HECKOJIbKO paccenBaTesniei Ana Haxoxae-
HMA COOTHOLIEHMA MEXAY 06bEMOM U KONMYECTBOM paccemBaTesieil, HeO6XOAUMbBIX AJIA NMOKPbITUA KyOUUYEeCKOro niv UNMHAPUYECKOro
obbema JOCTaTOUYHON CBETOBOW A0301. Ha MpOTAXKEHUN BCero 3Toro NcciefoBaHNA paccMaTprBanvChb peasbHble 3HaYeHUA OnTUYeCKnx
CBOWCTB, KNIMHNYECKON MOLHOCTM Nla3epa U BPeMeHV NeYeHna ANA OLeHKN AOCTaTOYHbIX CBETOBbIX 03. DTO UCC/IeJoBaHNe cornacyeTca
C NpeAbIayWwMMY paboTamm B TOM, YTO ONTUYECKME CBONCTBA ABNAIOTCA OCHOBHBIMU $aKTOpamMu, BINAILWMMI Ha pacnpefeneHne cBeTa
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Ismael F.S., Amasha H.M., Bachir W.H.

A diffusion equation based algorithm for determination of the optimal number of fibers used

for breast cancer treatment planning in photodynamic therapy

npw iPDT. Moka3aHo, UTo, AN O[HOPOAHOIro GaHTOMa, UMUTHPYIOLLEro pak MOSIOUYHO Mese3bl, Kyouyeckon unm UWanHapudeckon Gopmol,
KonunuyecTBo Tpebyembix BoniokoH N paBHo WXL unu D? cooTBeTCTBEHHO.

KnioueBble cnoBa: BHyTpuUTKaHeBas poToauHaMuueckas Tepanus, ypasHeHve anddy3nm, BONOKHO C UMANHAPUYECKM guddysopom,

[OCTaTO4YHaA CBETOBAA [03a, Pak MOSIOYHOM »Kenesbl.

Ona yutuposaHusa: Ismael F.S., Amasha H.M., Bachir W.H. A diffusion equation based algorithm for determination of the optimal number
of fibers used for breast cancer treatment planning in photodynamic therapy // Biomedical Photonics. — 2019. - T. 8, N2 4. - C. 17-27. doi:

10.24931/2413-9432- 2019-8-4-17-27

KoHTakTbi: Ismael F.S., e-mail: fatimah.esm@gmail.com

Introduction

Photodynamic therapy (PDT) combines a light sensi-
tive compound (photosensitizer) with light to generate
reactive oxygen species, which, in sufficient quantities,
lead to tissue destruction [1]. The development of pho-
toactive compounds that absorb light at longer wave-
lengths, with greater penetration in tissue, has led to
the development of treatments for larger, deep-seated
tumors [2].

The diffusion approximation to modeling light trans-
port works well for biological tissues at near-infrared PDT
treatment wavelengths, where light scattering domi-
nates over absorption. In addition, numerical solution of
the diffusion equation, as used here, allow for the mod-
eling of light transport in systems with time frames that
are feasible for clinical application. Also, diffusion theory
enables quick estimation of the fluence rate distribution
in a homogeneous medium [3].

Recently, computer simulations suggested that cy-
lindrical diffusing fibers (CDFs) are more effective than
flat-cut fibers in delivering the therapeutic light in iPDT
especially for bulky tumors [4, 5]. B. Farina et al. [6] simu-
lated cylindrical diffuser as linear array of ideal point
sources to extract fluence rate distribution in hollow or-
gan. Baran and Foster [7] used GPU for simulation. They
modeled the diffuser based on TiO, particles. This model
predicts a fluence distribution similar to that modeled by
B Farina et al. They compared the radial degradation of
fluence from the diffuser for both models and demon-
strated that a model based on a linear of point sources
is sufficient for determining fluence distribution. Baran
and Foster in Ref [5], used the same diffuser modeled by
them to make comparison between numbers of cylindri-
cal diffusing fibers and flat cleaved ones.

A number of research groups have focused their ef-
forts on optimizing the fiber placements. T.M. Baran et
al. [5] demonstrated optimization of six CDFs positions
in order to create treatment plans for iPDT of (6.1x7.5x7
cm) in brain. M.D. Altschuler et al. [8] used twelve CDFs
in (2.5%3x5 cm). E. Oakley et al. [9] also demonstrated a
treatment plan using finite element method and eleven
CDFs to deliver an accepted light dose to (5x4x4 cm) in

head and neck cancer. Those studies did not indicate to
the ability of single CDF to deliver accepted light doses
around it. In the current study, benefits from analyz-
ing the diffusion equation were taken to determine the
whole volume with optical properties of breast cancer
that has accepted light dose of all its points. This simu-
lation study contains two codes which are regarded as
important prior steps for practical procedure that we
are planning to do in the laboratory. First code provides
programming description of single CDF using diffusion
equation. Four available CDFs in the laboratory were sim-
ulated in the second code. Results of this study clarifies
interaction between external laser power, CDF length
and medium optical properties and how it could be use-
ful to determine the required number and full length of
fiber tip to cover full volume with suitable fluence rate.

Materials and Methods

Tissue model and software algorithm

Following diagrammatic analysis of equation 2 as-
sumes a cube (53 cm?), divided into fractional (0.5 cm?)
cubes, fractional cubes could be smaller if requested.
CDF position is the central cube (x, y, 2) = (2.5, 2.5, 5).
While assuming that the decrement of CDF length starts
from the top surface of the cube, the coordinate (z) must
be equal to the full length of the corresponding cube.
Figure 1 represents the tissue model. The core of the PDT
treatment planning simulation is the calculation of the
light intensity (fluence rate) distribution in tissue gener-
ated by a CDF. Therefore, first code is made as flexible
as to calculate the fluence rate ¢(r) as a function of each
variable (&, 1, s, Koy u) independently in every point
(pixel) in the cube. The second code allows choosing
CDFs number (maximum is four). In addition to changing
I s, Hop oy T volume and distance between pixels. Figure
2 displays the schematic of the codes. The light distribu-
tion, diffusion equation and tissue model were modeled
in Matlab (2016a).

Throughout the paper, each observing point receives
N rays. N represents the number of source points along
the CDF. The points located at equal distances away from

BIOMEDICAL PHOTONICS T.8, N24/2019
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Puc. 1.

a - Cube, fractional cubes, CDF, point source and observing points are the components of the tissue model. Each point receives
N rays. N is the number of total source points along the CDF (Dimensions are for clarification and they are not no scale);
b - Cylindrical surfaces represent points that have equal fluence rate

a - Ky6, opoGHble KyGbl, ONTUYECKOE BOMIOKHO C LMAUHAPUY4eckuM anddysopom (CDF), ToYeUHbIH UCTOYHUK U TOUKMK
HabnoaeHUa ABNSAIOTCA KOMMNOHEHTaMU Moaenu TKaHu. Kaxpaa touka nonyvyaet N nydei. N — 310 o6Liee KONM4YecTBO
TOYEK-UCTOYHUKOB BAO0Nb CDF (pa3mepbl aHbl AN NOACHEHUS, U OHU He B MacluTate);

b - LlunMHapuyeckre NnoBepxXHOCTU NPEeACTaBAAIOT TOYKU C OAMHAKOBOW CKOPOCTbIO NOTOKa

CDF receive equal light dose and form a cylindrical sur-
face around CDF (fig. 1b).

Laser treatment fiber

This study provides profiling of optical fiber which
is made from RD-ML50 (Medlight S.A, Switzerland).
Treatment fiber specifications are as follows: transmis-
sion of 630-760 nm, overall diameter T mm, illumination
length of 50 mm, maximum (CW) power density (in air) of
0.5 W/cm, absolute maximum input power of 2.0 W (CW).
Treatment regions: breast, prostate, brain, heart, lung
and diaphragm. The diffuser length is 5 cm or less (in in-
crements of 0.5 cm); density power, W/cm and energy,
J/cm were specified for each fiber) [10].

Diffusion theory

Cylindrical diffusor fiber was modeled in two geom-
etries. Two equations can be found in the literature that
estimate the fluence rate emitted from a light source
of a length / in heterogeneous/homogeneous media
(equations 1 and 2). Equation 1 discretizes the diffusing
part of the optical fiber as a sum of several point light
sources [11-13]. Equation 2 considers the whole fiber as a
finite line light source with 2D cylindrical light emission
characteristics [14]. The first equation 1 is considered as
complex equation to estimate the fluence rate, on the
basis that the calculation of the fluence rate at a distance
r from the fiber is the sum of each light source contribu-
tion. Whereas equation 2 computes the fluence rate val-
ues using the minimal distance r from the fiber.

N
)_351/1; 1 Ze‘”effri 1
o = N1 L ¢
=1
m=p B
PU=E 0 27 - [y * 62
b 1
Where P is power of one point, 3 (g +u),

d is the optical penetration depth in m and is equal

to vD/Ma, s is the power of the point source in
mW/cm; ¢(r) is the fluence rate in mW/cm; the quantity
terr =V B ta - (Ha + 115)) is the effective attenuation coef-
ficient in tissues. The differential Ax=I/(N-1) is the length
of the elemental (discretized) source segment. The odd
integer N is the number of points used in the summation
overthesource, withonepointalwaysplacedinthemiddle
of the CDF. The distance between the i, point of the linear
light source and the observing pointis r, = /xiz +h2 ,where
x=[(i-1-(N-1)/2)-Ax] is the cylindrical coordinate along
the fiber from the center of the linear source.  is the dis-
tance between the observing point and the fiber axis as it
is shown in fig. 1a. The numerical value of the summation
should be independent of N (or Ax) if Nis large enough.
Accurate results of the summation can be obtained if
Ax = 0.05 cm. In this study, summing N = 101 is available
[8, 15]. Obviously, equation 2 is simpler than 1. Depending
on geometrical optics equation 1 could be regarded as
more accurate method than the equation 2. That is why
fluence rate is estimated using the equation 1 through-
out this study. For simplicity, we use the light fluence
(fluence rate x exposure time) for the PDT dose through-
out the paper. The illumination time, through this study,
was not fixed (300 sec in the first algorithm and 150 sec
in the second algorithm). Final light dose at each point
is the summing of light doses that were received from
all diffusers. Specifically, tissue necrosis occurs above a
threshold light dose [16]. The higher threshold of target
dose is determined by minimizing damage to surround-
ing tissue. To make this study closer to reality, thresholds
light dose are assumed to be 20-50 J/cm? and 90-300 J/
cm? with optical properties of breast and prostate can-
cer, respectively [8, 17].
Optical properties of the studied tissues and patient’s
prostate
Optical properties at 732 nm in human prostate be-
fore and after PDT are taken from Altschuler et al. [8] and
listed in table 1. While Optical properties of heart, breast,
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Fig. 2. The block diagram illustrating two software planning algorithms:
a — Algorithm code for analyzing diffusion theory and CDF specification;
b — Algorithm code to calculate total fluence light and plotting color cube and Dose Volume Histogram (DVH)
Puc. 2. Bnok-cxeMa, WullocTpupylolias ABa anroputma nporpammbi:
a — AnropuTm Koaa ans aHanusa teopuu anddysum n cneundukaumm uunnHapuydeckux gudodysopos (CDF);
b — Anroput™ Koaa ans pacyeTta o6LLei NJIOTHOCTU cBeTa U NMOCTPOEHUS LIBETOBOr0 Ky6a M rMcTorpaMMbl J03a-06beM
(DVH)
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Table 1

Optical properties at 732 nm in human prostate gland (before and after PDT) for patient number 3 and 5 [8]

Ta6nuua 1

OnTUyecKue CBOWCTBA NpeAcTaTeNbHOM XeAnesbl (A0 U nocre OAT) Ansa 732 HM nauueHToB 3 U 5 [8]

Before PDT
Patient Number

After PDT

3 0.15
5 0.21

Table 2

22.0
11.8

334
7.18

0.07
0.13

Optical properties of human heart, breast, lung, diaphragm tissues [11]

Taonuua 2

OnTMueckue cBOWCTBA TKAHEW cepALa, MOAOUYHOM XKene3bl, AeTKUX, Auadparmbl yenoBeka [11]

Tissue Average i Average
', cm

Heart

Cepaue [0.18-0.12]
Breast (normal)

MonouHasn xenesa 660 [0.037-0.11]
(Hopma)

Breast (tumor)

MonouyHas xenesa 690 [0.07-0.1]
(onyxonb)

Leid 661 [0.49-0.88]
Jlerkoe

Diaphragm

[nadparma 661 [0.15-1.08]

[5.22-90.80]
0.074 [11.4-13.5] 12.45
0.085 [14.7-17.3] 16
0.68 [21.14-22.52] 21.83
0.62 [9.65-21.7] 15.7

lung, diaphragm tissues are taken from Julia J.L. Sandell
and T.C. Zhu review [11] and given in table 2.

Results and discussion

The present study was independent of allowed illu-
mination/dark time or oxygen consumption. Each factor
in equation 1 has a different effect. Throughout this part
increment in distance is 0.125 cm. lllumination treatment
time is 5 min. Source power is 0.5 mW/cm. The following
disscution presents four effects.

Distance perpendicular to the fiber axis (h)

Figure 3a shows the variation of calculated light
fluence distribution for different distances in the same
prostate gland (optical properties are taken from table
1). The average optical properties were very different
between the upper and lower line. The light fluence rate
at 0.5 cm far away from the CDF varied from 64.59 J/cm?
(before PDT) to 30.5 J/cm? (after PDT). Significant change
of optical properties was observed before and after PDT
treatment in the same patient number 3. Figure 3b shows
the variation of calculated light fluence distribution for
different distances in heart, breast, lung and diaphragm
(optical properties are mentioned in the table 2). As are-
sult, closed values of fluence rate were observed when

optical properties approximately the same (of lung and
diaphragm). Absorption coefficient of breast is the small-
est, so it allows higher distribution light (=50 J/cm? at
0.5 cm away from CDF). From figure 3b; the values of ¢
are 50 J/cm? at 0.375 cm for heart, and 50 J/cm? at 0.5 cm
for breast. Thus, practically two CDFs are required to de-
liver 100 J/cm? for points at those distances. In contrast,
for lung or diaphragm two CDFs deliver accepted fluence
rate 90 J/cm? at 0.125 cm only. More explanation is pro-
vided in following absorption and scattering coefficients
effects.

Absorption and scattering coefficients effects

Remarkable advances were made in the last two
decades to determine the in vivo optical properties in
humans in a variety of organs. The absorption coeffi-
cient varies largely over the visible spectrum, while the
scattering coefficient of tissue decreases monotonically
as the wavelength increases [18]. The presence of chro-
mophores affects the absorption coefficient. Although
the actual range of the in vivo optical properties is tis-
sue type dependent, generally varied in the ranges

u,=0.03-1.6 cm™ and u/=1.2-40 cm™'[11]. Since equation

1 is a nonlinear equation of two parameters 1 and u ; it
was very difficult to separate effects of x" and u from
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Fig. 3. Fluence rate curve plotted at different distances:
a - in prostate gland;
b — for other organs
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Fig. 4. The dependence of light fluence rate at different points from:

Puc. 4. 3aBUCMMOCTb MHTEHCUBHOCTU CBETOBOIO NOTOKAa B Pa3HbIX TOYKaX OT:

each other. Now, the studied medium is supposed to be
heterogeneous, and five observing points are consid-
ered. Therefore, to understand the effective attenuation
coefficient effect, it is required to ﬁx,us’ at20.6 cm™ (is the
average of its range) and HoylS changing along 0.33-14.13
cm'. We used these values to understand the expected
standard behavior of optical properties, and to anticipate

the variation in tissue constitution that yields the tissue
optical properties at any desired wavelength [19].

Inthe opposite case, 1 'is changed alongits range and
Moy 1S fixed at value (7.23 cm™); the average of its range.
To explain yeﬂand u, effects, five observing points were
taken at the distances (h1=0.5, h2=0.7, h3=1, h4=1.12,
h5=1.5) cm away from CDF. These five points represent
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Fig. 5. Fluence rate as a function of power density s:

a - Before PDT: p/=11.8 cm™, y_=0.21 cm™*; after PDT: y/=7.18 cm™, p_=0.13 cm™

b — Before PDT: p/ =22 cm™, p =0.15 cm™; after PDT: p'=33.4 cm™, y =0.07 cm™
Puc. 5. UHTEHCMBHOCTb ONTUYECKOr0o NOTOKa KaK GYHKLUA NIOTHOCTU MOLLHOCTHU S:

a-[o®AT: p ' =11.8 cm™, p =0.21 cm™*; nocne AT: p'=7.18 cm™, p =0.13 cm™*

b - [o ®AT p'=22 cm*, p =0.15 cm*; nocne ®AT: p '=33.4 cm?, p =0.07 cm™

the nearest five cylindrical surfaces. Figure 4 shows the
relationship between the light fluence rate and the opti-
cal properties.

Figure 4a shows that the fluence rate (for point 1)
rapidly increases between 1.2 and 10 cm™, then approxi-
mately fixed between 10 and 15 cm™". As a result, reduced
scattering coefficient does not cause increase in fluence
rate after value 10 cm™. For point 2, decline in fluence
rate occurs after 7 cm™. Although the difference in dis-
tance is only 2 mm between point 1 and 2, thereis a large
difference in fluence rate between them. For other points
higher values of fluence rate are along 1.2-5 cm™. As a
result, in experimental phantom, for higher distances, it
is good to make u'<~10 cm’. For larger distances (0.7, 1,
1.12, 1.5 cm), it is better to make u'~532,32,12 cm,
respectively. Figure 4b shows the relationship between
the light fluence rate and the effective attenuation coef-
ficient as exponential decay curves. As shown in figure, it
is clear that values corresponding to point 1 (0.5 cm) have
higher fluence rate values, while lower lines represent
other points respectively. For ¢(r) that was lower than
90 J/cm?; ﬂeffis 1.53 cm™ forh1. For other points u,, was 1,
0.73, 0.6, 0.5 cm™, respectively. Two algorithms allow to
change ranges and values of 1 and 1, to get accepted
light dose and could be useful in preparing phantoms at
laboratories. As a result, knowledge of optical proper-
ties of tissues is of great importance for interpretation
and quantification of the diagnostic data. Fluence rate
at virtual diffuser points depends on optical properties
of studied medium. It was ~87.7 J/cm? with prostate op-
tical properties i '=14.3, u =0.3 cm™'. While it became

199.5 J/em? when u decreases by ten times. It is well
known that absorption coefficient is included in Iy €X
pression. From our findings and for the optical properties
of all biological tissues studied in ref. [11], it was found
that the absorption coefficient u_has a more significant
influence on light fluence rate distribution than reduced
scattering coefficient x . It is noteworthy to say that our
results are valid for wavelength range 600-800 nm at
certain wavelengths of human tissues that was also men-
tioned in ref. [11].

Power dentsity effects (s)

Source catheters are used for both light delivery and
measurement of optical properties. Usually, the light
dose is given in terms of external power density deliv-
ered by the light system. As it is noted in fiber specifica-
tions, s is 0.5 mW/cm at maximum allowed input power
2W. The power is considered to be 0.5 mW/cm through
all previous study. Consequently, power of full diffuser
length is 2.5 W. Maximum power density (in air) is 500
mW/cm (CW) as mentioned in the technical specifica-
tions of Medlight CDFs [10], so the power is varied be-
tween 0 and 500 mW/cm through the two codes. Optical
properties of patients were taken from ref. [8]. As can be
seen in figure 5a, optical properties of patient number 5
were i ' =11.8 cm‘1,,ua=0.21 cm™ (before PDT). After PDT,
the values changed to u '=7.18 cm™, 4 =0.13 cm™". Fluence
rate became larger after PDT [8].

Figure 5b shows linear relationship between s and ¢(r)
that to deliver accepted fluence rate 90 J/cm?, applied
power should equal at least ~432 mW/cm, while after
PDT it decreased to 369 mW/cm. If s is limited at 250, flu-
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Fig. 6. Fluence rate as function of diffuser length L. s = 0.5 mW/cm, p'=14cm™, t=5 min:

Puc. 6. NHTEHCUBHOCTb ONTUYECKOrO MOTOKA Kak GyHKLUSA AnuHbI Auddy3opa L. s=0.5 mB1/cm, p /=14 cM™?, t =5 MuUH.

ence rate is 50 J/cm? (before) and 61.5 (after). It was clear
that fluence rate became higher after the PDT. Results for
patients 2, 4, 12 and 9 [8] confirm that u_ has a significant
effect on light fluence rate distribution.

Cylindrical diffuser length effect

Returning to equation 1; the fluence rate clearly ap-
pears proportional to the tip length. Increasing the flu-
ence rate is related to the density of number of source
points over the diffuser (N). As a result, the fluence rate
at certain point is not affected by varying tip length. This
result is illustrated by figure 6.

Figure 6 shows the relationship between ¢ and L.
The CDF was positioned at cube center, each line repre-
sented two opposite distances. Distances furthest from
CDF were shown in small rectangle. As it was expected,
light fluence rate was not affected by increasing length,
for similar inputs and distances, but if u_is changed to 0.3
cm’, then fluence rate will decrease to about 15 J/cm? at
h6=0.5 cm while it is about 45 J/cm? with y_=0.09 cm™.

Clearly there is a big difference between ¢(%6) and
o(h5). As a result, there is major attenuation in fluence
rate as distance increases.

Fluence rate calculations were done using basic dif-
fusion equation (eq. 1). As it is well known, the generat-
ing of matrixes in order to calculate fluence rate at each
point is a cumbersome procedure. Conditions were de-
termined to accept fluence rate. This condition could be
changed as required for a given tissue, photosensitizer or
wavelength. Our results agreed with prior works where
optical properties have considerable effect on light
distribution in any given medium [11]. However, in real

clinical producers, CDF length cannot be changed and
practically, due to fixed distances between slots used for
guiding PDT fibers inside the tissue which equal 0.5 cm
on average [8], distance between tow CDFs could not be
less than 0.5 cm.

Volume versus number of CDFs

Actual input parameters had been taken into follow-
ing consideration. Optical properties of breast cancer are
u,=0.085 cm‘ﬂys’ =16 cm™' [11]. First algorithm is used to

100

awl breast cancer / pax rpymt
N pe=0,085 u; =16

an

@ [Vem¥ Ma/exe)

B 8B &8 8 8 3

=

i

0 02 04 06 08 1 12 14 16 18 2

o

h [em / em]

Fig. 7. Fluence rate is as a function of distance for breast can-
cer tissue. Input parameters are: s=50 mW/cm, t=150 sec. Light
dose at h=0.5 cm is 24 J/cm? for breast

Fig. 7. UHTEHCMBHOCTb CBETOBOIO NOTOKA KaK GYHKLUA paccTo-
AHUA ON19 TKAHU PaKa MOJIOYHOM Kene3bl. BxoAHble napameTpbl:
s=50 mBT1/cm, t=150 cek. CBeToBas go3a npu h=0.5 cm paBHa
24 [3x/cM? AN MONOYHOM XKenesbl
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Puc. 8. Light distribution resulted from two CDFs with s = 50 mW/cm, t = 150 sec, p, = 0.085 cm™, p /=16 cm™:
a — Top-down view shows positions of CDFs placed at (0.5, 1, 2), (1.5, 1, 2);
b - Yellow points have accepted dose and form volume 1x2x2 cm;
¢ — Top-down view of cube after light distribution: light dose in red points is less than 20 J/cm?and more than 15 J/cm?,
green points represent pixels which have dose that is less than 15 J/cm? and more than 10 J/cm?, blue/ violet points

Puc. 8. Pacnpegenenue cBeTa, NoslyMeHHOe Npu ucnonb3osanum asyx CDF npu s = 50 mB1/cm, t = 150 ¢, p_ = 0,085 cm™,

a — MNMonoxeHue CDF, paamelleHHbIx B TouKax (0.5, 1, 2), (1.5, 1, 2) (Bua cBepxy);

b — XXentbim uBETOM BbieNIeHbl TOYKH, MONYHMBLUNE HEOGXOAMMYIO CBETOBYIO J03Yy. UX 06beM cocTaBnseT 1x2x2 cm.
¢ — PacnpepeneHue cBeTa (BMA CBepxy): fo3a CBeTa B KpacHbIX TOYKax cocTtaBnseT meHee 20 [x/cm? u 6onee
15 [13k/cMm?, 3e1eHble TOYKU NPeACcTaBNAoT NUKCENU ¢ 40301 meHee 15 [xx/cm? u 6onee 10 [ /cm?, cuHue/dpuonerto-

estimate fluence rate along 2.5 cm far away from single
CDF (full length of tip is 5 cm) is placed at center of cube
(5%5x%5 c¢m). Initial position of CDF is (x=2.5 cm, y=2.5 cm,
z=5 c¢m); since x, y can be changed along X and Y axes
from 0.5 cm to 5 cm, while z must be set at the full length
of CDF.

Figure 7 shows that sufficient light dose is reached for
approximately 0.25-0.5 cm around CDF. Higher thresh-
old of 50 J/cm? is exceeded at h <0.25 cm. As a result, for
optical properties of breast cancer, accepted light dose
reaches to volume of one cylinder with full diameter of
D =1 cm.Figure 8is the result of second algorithm. Figure
8a shows two CDFs in a line. As can be seen from figure
8a, two CDFs can cover two centimeters in one direction
of volume. While approximately only one centimeter in
the vertical orientation could be covered with light dose
of 20-50 J/cm?.

Length of CDFs must be near the height of the volume.
For the breast cancer tissue, the covered volume equals
approximately 1XNxL (cm) as represented in figure 8c. N
is the number of CDFs, L is the length of diffusers. The
volume (with accepted light dose) is 1x2x2=4 cm?. To
cover full cube size which is 2x2x2 (cm), four CDFs must
be placed at (0.5, 0.5, 2), (0.5, 1.5, 2), (1.5, 1.5, 2), (1.5, 0.5,
2) (fig. 9a). The maximum covered volume with accepted
light dose equals four times of cylinder c1 (cylinder c1 is
indicated in figure 9b).

It can be concluded that for delivering sufficient light
dose (20-50 J/cm?) to any phantom which has cuboid or
cylindrical shape and has optical properties of breast can-
cer, it is needed to place (WxL) or (D? CDFs respectively

with distance (1 cm) between each two CDFs. Where, W,
L are the rectangular sides and D is the cylinder diam-
eter. Practically, optimization theories are applied to opti-
mize places of a lower number of CDFs [5, 8]. Finding an
algorithm to choose suitable powers represents another
practical solution to reduce required fibers.

Dose-volume histogram

A DVH, more properly called a cumulative dose vol-
ume histogram, expresses the percentage of an organ
that has received more than a given dose [20]. It is use-
ful to summarize the volumetric distribution of light
doses. Second code allows plotting DVH (fig. 9¢) that
corresponds to figure 9b. For higher accuracy; dis-
tance between pixels has been reduced to 0.05 cm.
Consequently, number of slices is 40 slices (2/0.05 cm);
total considered points are 40x40xnumber of slices.
Plotting the prism with finer voxels causes much longer
time to get ¢, matrix (final fluence rates resulting from
four CDFs), while the time needed to calculate the DVH is
only a second or so because no feasibility procedures are
involved. Using DVH, it is possible to estimate percentage
of points which accumulated sufficient light doses. With
optical properties of breast cancer, sufficient light doses
are attained in more than 95% of all cube points. Figure
9c¢ shows DVH. Another case is studied with optical prop-
erties of brain cancer (1,=0.2 cm, u' =5 cm™) [5] (all
other inputs are fixed). Results indicate that percent-
age of the covered volume with accepted light dose is
reduced to 10% of the number of pixels with brain cancer
(u,=02 cm™, u'=5 cm). Low level of percent cover-
age imposes using much more CDFs. T.M. Baran and
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Puc. 9. Light distribution from four CDFs with s = 50 mW/cm, t = 150 sec, p, = 0.085 cm™, p =16 cm™:
a — Four CDFs placed at (0.5, 0.5, 2), (0.5, 1.5, 2), (1.5,
b — The distributed light forms a volume that is approximately 2x2x2 cm. Colors are the same as in figure 8;
¢ — The Dose-volume histogram for the results of four CDFs with 40x40x40 pixels. The vertical axis is the percent of
total pixels that receive light doses. Summing the number of points showed that more than 63000 pixels out of 64000

Puc. 9. PacnpeaeneHune ceeTa, Nojly4eHHOE NPy MCNoNb3oBaHum YeTbipex CDF npu s = 50 mBT/cm, t =150 ¢, p_ = 0,085 cm™,

a - MNonoxkeHnue yetbipex CDF, pa3meleHHbix B TouKkax (0,5, 0,5, 2), (0,5, 1,5, 2), (1,5, 1,5, 2), (1,5, 0,5, 2);
b - PacnpegeneHue cBeta o6pa3yeT 06beM, KOTOPbIA cocTaBnaseT NpUMMepHo 2x2x2 cM. LiBeTa Takue e, KaK Ha

¢ — Muctorpamma «06bem-go3ar» ansa pesynbratoB YeTbipex CDF ¢ 40x40x40 nuKkcenein. BeptukanbHas ocb — NPOLEHT
0T 06LLEero KoJinyecTBa NMKceNEen, KOTopble NOy4aloT CBeTOBbIe A03bl. CyMMUpOBaHMe 06Lero KoinyecTBa NnuKcenemn
noKasano, 4to 6onee 63000 nukcenein ns 64000 Nnony4munmn goCcTaTtouyHyo CBETOBYIO A03Y

b c

1.5,2),(1.5,0.5, 2);

T.H.Foster et al.[7] used eight CDFs to deliver 2270-2350J
(333-1178 J/cm?) to accumulate 90 J/cm? in 90% of tumor
volume that was 5 cm?® approximately. By raising the
delivered power (s) or time treatment the percentage of
coverage rises as well. In this regard, consumption of oxy-
gen and the kind of photosensitizer must be considered
in in vivo studies according to the treated organ.

Conclusion

This study is considered as the first inclusive descrip-
tion of cylindrical diffuser fibers using basic equation of
diffusion theory (eq. 1). It was found that optical proper-
ties and distance away from CDF had the major effects
on light distribution. For light absorbing media (i.e.
prostate) which is virtually made of blood, high power
is required in order to attain adequate light distribution
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in the tissue. On the other hand, for highly scattering
media such as breast tissue, increasing the number of
CDF fibers with lower power is highly recommended to
avoid thermal collateral damage. Moreover, the study
provides a guideline for proper localization of optical
detectors inside tissue for investigating fluorescence
during PDT. In addition, this simulation was very accu-
rate in calculating the light doses at each point because
of small size of voxels. Using specific colors for each
range of light dose allowed estimating the whole vol-
ume covered by the sufficient light dose without refer-
ring to the matrixes. This simulation would be flexible
regarding changes in variables in equation 1 including
time, distance between points and the size of volume
structure.
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Pe3lome

[aHHasa paboTa npeacTaBnseT cob6oi 0630p COBPeMeHHbIX HayUHbIX JaHHbIX O MPOLIeCccax CTapeHus KOXU, a TakKe O NepCrneKTUBe NCrnosb30Ba-
HVA MmeToa d)OTO,D,I/IHaMVIHeCKOVI Tepanun anAa Koppekynn NHBOJTIOUNOHHbIX N3MEHEHUIN KOXN Y BO3PacTHOro HaceneHusa. anBO,qﬂTCﬂ AaHHble
I'IpOFHO3I/IpyeMOF0 yBeaneva I'IpO,EI,Oﬂ)KI/ITeJ'IbHOCTI/I KU3HU U, KaK Cfieactene, noTeHUMnanabHOro pI/ICKa BO3HUKHOBEHMA I'IaTOﬂOFI/II7I, B TOM yucne
KO)KHOI?I NnoKann3saunn. yBEﬂI/I‘-IEHI/Ie I'IpOﬂOJ'I)KI/ITEﬂbHOCTI/I KU3HWN TaKXe ﬂEMOHCTpMpyET 1 coymnanm3lauunto nNoXmnnoro HaceneHnsd, Bmecte ¢ Tem
BO3pacTaloLyo I'IOTpe6HOCTb B npe06pa>KeHvu/| 1 KoppeKkumnn NHBOTIOLNOHHbIX N3MEHeHUN KOXMW, HO, YUYNTbIBaA PUCKN B CBA3U C HanlM4nem xXpo-
HU4YeCKux 3a6OJ'IEBaHVII7I n BO3paCTaIOLL|EI7I ManurHmnsaunm ,D,aHHOVI KOropTbl, cnegyet TwatenbHO no,q6|/|pa‘rb MeTOAMKN, YYNTbIBaA Bblllenepevnc-
JNIeHHble OCO6€HHOCTI/I. OAHI/IM N3 TaKNX MeTOA0B ABNAETCA d)OTO,qVIHaMVILIGCKaﬂ Tepanvm. (DOTOHVIHaMI/I‘-IECKaH Tepanvm aAKTUBHO I'IpI/IMeHHETCH B
OHKoOJ1IornK, a B nocnegHee BpemMsa BCe valle NnokasbiBaeT CBOKO 3¢¢EKTI/IBHOCTb B 3CTETUYECKOM HanpasieHnn, COOTBETCTBEHHO NMPOrHO3Npyemo
MOXET NCMOJ1Ib30BaTbCA HE TOJIbKO Y OHKOJTIOrMYeCKnX 60J1beIX, HO WM BO3paCTHOIZ KOropTbl.
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Abstract

This work is a review of modern scientific data on the process of aging, as well as the prospect of using photodynamic therapy for correction of
involutional skin changes in the age cohorts, cohorts with a burdened medical history, including cancerous and precancerous skin neoplasms.
The data on the predicted increase in life expectancy and, as a consequence, the potential risk of pathologies, including those with skin local-
ization, progression of malignancy processes, as well as the formation of de novo elements, is presented. The increase in life expectancy also
demonstrates the socialization of the elderly population, along with the increasing need for correction of involutional skin changes. However,
considering the risks associated with the chronic diseases and increased malignancy in this cohort, methods have to be carefully selected. One
such technique is photodynamic therapy (PDT). PDT is actively used in oncology, and recently has been increasingly showing its aesthetic ef-
fectiveness. It can be predictably used not only on cancer patients, but also in an age cohort.
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CoBpemMeHHOe COCTOSIHWE METOJ0B KOPPEKLIUKM UHBOJTHOLMOHHBIX U3MEHEHUIA KOXN

M MEecTo (DOTOMHAMUYECKOIi TEPANUK CPeamn HUX

3a nocnepHve rofabl OTMEUYEHO CTPEMUTENIbHOE
pa3BuTie MeAWLMHbl MO MHOTMM HamnpaBieHUsM; He
UCKJIIOYEHVEM CTasla TakK Ha3blBaeMas «HayKa O KOXe»
(cutaneous science). bnarogapa OMICS-peBontoyun
nuccnegoBaTenv MPUWAM K MOHMMAHMIO TOFO, YTO
KOXa ABMSETCA OJHMM M3 OCHOBHbIX 3BEHbEB KJlloue-
BbIX HENpPO-UMMYHO-3HOOKPUHHbBIX OCel OpraHm3ma.
Crpatudurkauma KOXHbIX 3a00/IeBaHUA U OTAENbHbIX
COCTOSIHUI KOXHOTO MOKPOBA MO3BOJISIET peanun3o-
BbIBaTb UesnieBble N 3PPeKTVBHbIE METOAbl NeyYeHus.
MpucTanbHOe BHMMaHUE K COCTOAHMIO KOXU 06ycnoB-
JIEHO 3HAUYUTENbHBIM YBENIMYEHNEM CpPeaHel nponosn-
KUTENBHOCTM XM3HU YesioBeKa, a TakXKe TPEBOXKHbIM
POCTOM umMCila NMaUUEHTOB C TakKMMU JMarHo3amu, Kak
AnabeT, pak KOXu U APYrux XPOHUYECKKX 3a001eBaHuN.
BmecTte ¢ Tem, Habnogaemble BO BCEM MUpe Aemorpa-
duryeckre TeHAEeHUMY NOBBILIAIT aKTYaslbHOCTb MOMCKA
KIMMHWYECKUX PEeLUEHU [NA MHOFOYMCNIEHHbIX BO3-
PaCTHbIX (MHBOJMIOLMOHHbIX) HAPYLIEHU KOXN, Bbl3BaH-
HbIX BHELHUMY 1 BHYTpeHHUMU dpakTopamu. Ha ¢oHe
rMy6OKOro M3yuyeHns TeMbl CTAPEHUS KOXW YesioBeKa,
NMOAYEPKUBAETCS, UTO NoffepaHue GpyHKLUMOHabHOM
AKTMBHOCTW B 3TOM CJIO)KHOM MHOTOK/IETOYHOM OpraHe
ABMAETCA KIIOYEBbIM /11 COXPAHEHNA KaueCTBa XN3HU B
noxkunnom sospacte [1].

MocnepgHne JOCTVXEHUA B M3YYEeHUM BO3PACTHbIX
N3MEHEHWI KOXM NPUBENN K pa3paboTke Knaccnuduka-
uniA TMNoB ctapeHusa. OgHa 13 HUX, B YaCTHOCTK, Gbina
npeanoxeHa B 2014 r. Ocoson X.l0. 1 npepcTtaBneHa
HIXKe:

1. CmapeHue no MOpWUHUCMOMY muny Jalle Habnio-
JaeTcs y Nofen C Cyxol, 06e3BOXKEHHON KOXei, npu
3ToMm fo 40 neT BbIABAAITCA NMPU3HAKM CTapeHus c
pacnpocTpaHeHMEM MOPLMH No Bcemy nuuy. LiBet
KOXW NrLa Npy 3TOM TuMe Cepbii, @ AOMUHMPYOLWNMY
WHBOJIOLMIOHHBIMI MPU3HAKaM/ ABASIOTCA MOPLLVHDI.
XapaKTepHbI: BbIPAaXKEHHbIE «I'YCMHBIE NarKu» B Nepuop-
6uTanbHOM 061aCTU, MOPLUMHUCTOCTb BEPXHErO U HIUX-
Hero BekKa, «<rodpe» B 0611acTn BepxHel ryobl 1 obnactu
nogbopoaka. HabniogaTcs atpoduryeckmne nsmeHeHus,
ancumpkynauma B gepme. Mpu ynbTpasBykoBOM mccre-
[OBaHVM BbIABMIAETCA COBOKYMHOCTb JIMHEWMHbIX CTPYK-
TYp B 3NNAEPMIUCE, MHOTO YYacTKOB C BbICOKOW CTerne-
HbIO PAa3BOSIOKHEHHOCTU, UCTOHYEHNEM U YMEHbLLEHNEM
aKyCTNYECKOW MAIOTHOCTY AePMbl.

2. CmapeHue no 0e(hopMaUUOHHOMY Muny ualle
HabMOAAETCA Y NUL C XKUPHOM U CKITOHHOW K >KMPHO-
CTU KOXeW, XapaKTePHO MOHMXKEHME YNpyroctu, Typ-
ropa  GoOpMUPOBaHME «YCTANoOro nuua». BHewHrmMm
npr3HakaMu 3TOr0 TUMA CTapeHus ABAAITCA MacTo3-
HOCTb, BblpaXeHHasa HocorybHas CKnafka, co Bpeme-
HeMm onyLleHue yrnoB pTa. BoiaBnseTcs Takke Kyrnepos
1 po3allea, CriaXkMBaHWe OBana nuua, 06BMCaHNe LiekK,
[IBOMNHOW NoA60POOOK, CKNaaKkmM Ha wee. MopLwmHbl ans
3TOro TMA CTAPEHUS MEHEe BbIPaXKeHbl U He ABMATCA

BeZyLM Mpr3HAKoM. HapyleHue MukpoumpKynsuum
HabnlogaeTca U NPU JaHHOM TUMe CTaPEHUS, HO 3a cUeT
CHUXKEHNA BEHO3HOTO KPOBOTOKAa U GpOpMUPOBAHUSA
OoTeKa B TKaHAX. YNbTPa3BYKOBAs KapTMHA XapakTepu-
3yeTcA HeoAHOPOAHOW FMMO3XOreHHHOW CTPYKTYpPOW,
MIOTHBIM 3NUAEPMUCOM, BKITIOUEHUEM MEXKKIIETOYHOM
YKUOKOCTU.

3. CmapeHue no cMewaHHOMy muny npepcTaBnseT
coboll coueTaHHOe CTapeHve Mo Bbille ABYM OMUCAH-
HbIM TNam. OCOBEHHOCTbIO MOXKHO CUMUTATb COYETaHne
KaK MOPLUMH, TakK 1 MACTO3HOCTU, OHAKO Y N1L, CO CMe-
LUAHHbIM TUMOM CTapPEHUsI KOXKW BbIABNAIOTCA rMnepke-
paTo3, MMrMeHTaUus, XapaKTePHO MCTOHUYEHNE KOXMN 1
KOMMJIEKCHbIE HAPYLUEHNA MUKPOLMPKYIALUN: Hapy-
LUEH KaK NPUTOK KPOBW B AEPME, TaK U BEHO3HbI OTTOK.
YnbTpa3BYKOBOE MCClielOBaHVE BbIsIBNIAET B OTAEJIbHbIX
yyacTkax Y3-npusHaKkuv nepBoro 1 BTOPOro TMroB cTape-
HUS KOXM: B 06/1aCTX NogbopoaKa U LWeK OO KOCMEeTu-
UecKol KoppeKuuy BU3YanusnpyeTcs HEOQHOPOLHas,
FMMNO3XOreHHasi CTPYKTYpa C MIOTHbIM SMNUAEPMUCOM
W ydyacTKamMy pa3BOJIaKHEHUs, B MepropOuTanbHoOM
ob6nacTy cybanuaepmanbHOl FMMO3XOreHHON MOJSI0CO,
WUCTOHYEHMEM W YMEHbLUEHUEM MIIOTHOCTU AepMmbl [2].

Knaccndumkaums B coueTaHum C MOHMMaHMEM MeXa-
HU3Ma CTapeHUsi KOXKK NMOMOraeT COCTaBUTb MJIaH Kop-
pekUMn Ana ynydlweHUs BHELIHEro BuAa nogen ctap-
LUEro 1 NOXUNoro BospacTa. bonbWNHCTBO UccnenoBa-
HWUIA NMOCBSALLEHO BANAHUIO COMTHEYHOMO M3JyYeHUs Kak
OCHOBHOIO MHAYKTOpA CTapeHUs, OAHAKO Y MOXWbIX
nofen cnefyet yumTbiBaTb MHOXECTBO AOMOSHUTESb-
HbIX GaKTOPOB, BbIXOAALLMX 3@ PAMKI YC/IOBUI OKPY»Ka-
towier cpenbl. DakTopbl 06pasa KM3HU, TaKMe Kak aneTa,
COH, KYpeHue, B HacTosLLee BpeMs TLIATeNIbHO aHam3un-
pYyIOTCA, KaK 1 0bLire BO3pacTHble COCTOAHMA (MeHona-
y3a, AnabeT, cepAeyHo-NeroyHble 3abonesaHus). Bce atu
baKTopbl MOTYT YCKOPUTb eCTeCTBEHHOEe yXyAlleHue
CTPYKTYPbl U GYHKLMIA KOXW, YTO MOXKET MOBNMUATHL Ha
3G PeKTMBHOCTb NIeYEHUS UHBOIOLMIOHHBIX U3MEHEHWI.
B HacTofALlee Bpems BCe aKTyasibHee CTaHOBUTCA MOUCK
HOBbIX NOAXOAOB B yNpaBfieHNN CTapeHrem Koxu [3].

HepaBHO 6bin NMoyyYeHbl HOBblE HayuHble JaHHbIE,
noATBepKAawlue AaBHO 06CyXAaemMoe Npearnonoxe-
HYe O TOM, UTO 3arpsi3HeHVe BO3AyXa TakKe ABNAeTcA
OAHOW 13 NPUYMH NPEXOEBPEMEHHOTO CTAPEHNS KOXKMU.
DTOT BbIBOJ] OCHOBAH Ha 3NUAEMUONOTNYECKUX 1 MeXa-
HUCTUYECKMX AaHHbIX. B yacTHOCTN, BO3eNCTBUE COOT-
BETCTBYIOWMX TBEPAbIX YacTuL, 1 Arokcmaa asoTta (NO,)
CBA3aHO C MOBbILEHHbIM PYCKOM Pa3BUTKA MUTMEHTHbIX
nsATeH Ha nuue. Kpome Toro, reHeTnyeckme nccienoBa-
HMA yKa3blBaOT Ha MOAUPUKaLMIO NeHeTpaLny reHa nog
BAUAHNEM OKpPY»aloLlen cpefbl, MOCKOJIbKY MeHLMHbI,
Hecylyme onpepesieHHble reHeTUYeCKre BapuaHTbl Ny Tu
rnepefaunv CWUrHanaoOB apWyrNeBOAOPOAHOrO peLen-
TOpa, MMeIOT 6osiee BbICOKUIN PUCK Pa3BUTUA MUTMEHT-
HbIX MATEH Ha NLEe B OTBET Ha BO3AENCTBME MeNIKoau-
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CNepcHbIX TBEPAbIX YacTUL, OMpefeNieHHOro pasmepa.
MexaHuCcTnyYeckne uUCCNefoBaHMA [OKa3blBalOT MNpw-
UMHHO-CNEACTBEHHYIO CBA3b, MOCKOJIbKY MECTHOe BO3-
AeNCTBME Ha KOXKY YesioBeKa ex vivo uiawn in vivo HeTOoK-
CMYHbIX KOHLEHTpaLUMii CTaHAAPTU3UPOBAHHOW AN3eNb-
HOW BbIXJ/IOMHOW CMECU YCUIMBAET MUTMEHTaLMIO KOXN,
BbI3blBasA CMHTE3 MeNlaHMHa de novo NoCcpeacTBOM peak-
LUK OKUCNTENbHOTO cTpecca. [TosToMy ncnonb3oBaHme
KOCMETUYECKNX CPeACTB MPOTUB 3arps3HeHus, copep-
XKalMx aHTUOKCMZAHTbI, @ TaKXe aHTaroOHWUCTbl apuy-
r1eBOJOPOAHOrO peLenTopa, 3gpdeKTnBHO Ana npesoT-
BpalleHVA WM YMEHbLUEHVA Pa3BUTUA MUrMEHTauuun
KOXW. B peanbHOM cuTyaumm BO3JENCTBME HA KOXKY
yesioBeKa OKa3blBalOT 06a GpaKTopa OKpy»KatoLlen cpeabl
OOHOBPEMEHHO: COJIHEYHOE M3MlyYeHne M MeXaHUCTu-
yeckoe paspgpaxkeHme. COOTBETCTBYWOLME SMUAEMUO-
NIornYecKkmne UCCNefoBaHNA MOKa3blBaloT, YTO TBepAble
yacTuLbl, NPUCYTCTBYIOLWKE B Tponocdepe, 1 CONHeUYHoe
ynbTpadUoNeToBOE M3MyyeHe B3aUMOLENCTBYIOT ApYr
C ApYrom. 3TO MO3BOJIAAET rOBOPUTb 06 SKONOrMYeCcKoM
CTapeHNN KOXWu [4].

C yyeTom CKOPOCTM HebNaronpuATHbIX N3MEHEHMN
SKOJIOMMYEeCKo OOCTAHOBKYK, HeO6XoAMMO MpU3HaTb
baKT, uTo CTapeHve NuUA — ofHa 13 Hambonee nonynsAp-
HbIX TEM COBPEMEHHOW «HaYKM O KoXKe». I3MmeHeHus yerno-
BEUYECKOro NnLa HeU36eXHO NMPOrpeccupyoT Co Bpeme-
HeM; TeM He MeHee, CyLLeCTBYeT MHOXECTBO METOOB, Kak
XUPYPruyecKmnx, Tak U HEXMPYPrmveckrx, No3BOMAIOLWNX
YMEHbLUUTb CTUrMaTM3aLMIo MPU CTAPEHUN 1 0becneunTb
MaLUVeHTOB XefaeMol BHELWHOCTbIo [5].

Moandvkaumsi B3rMALOB Ha BO3PACTHble M3MeHe-
HUS B KOXe B acreKTe TpeHJa 340p0oBOro ob6pasa XunsHu
Hallfa cBoe OTpaxkeHue B GOPMUPOBAHUM MPOrpamm
OOLECTBEHHOTO 3[4PAaBOOXPAHEHUss B psAfe CTpaH.
MOCKOMIbKY MOPLUMHBI Ha NNl MOXHO paccMaTprBaTb
Kak MapKep BHYTPEHHEro CTapeHns, eCTb CTUMYST MOTU-
BUPOBATb NtoAen K NPUHATUIO pAda 340POBbIX Mogenen
noBefeHNA B MOXKUIOM Bo3pacTe [6].

MexaHn3mbl CTapeHuA KOXWU BKJIOYAOT OEeNCTBUA
aKTUBHbIX dopm Kucnopoga (ADK), myTaumy MUTOXOH-
ApunanbHon HK n ykopoueHua Tenomep, a Takxe rop-
MOHasibHble n3meHeHuA [1]. CKOpOCTb CTAapPeHUs KOXMU
WKW TKaHW B LENOM onpepenseTca nepemMeHHbIM npe-
obnafaHneM pereHepauuMy TKaHW Hapg pereHepaumnen
TKaHW. Pa3genaloT mMexaHU3mbl BHYTPEHHEro U BHeLU-
Hero (poTo-) cTapeHus. Ocobo NoagyepKnBaeTCsa BNUS-
Hue Bo3fencTBuA ynbrpaduroneta (YO) Ha BO3HUKHOBe-
HVe NPU3HAKOB CTAPEHNA KOXIM 1 ero nepemMeHHOe BiK-
AHVE B 3aBUCUMOCTM OT r11006aNIbHOr0 MEeCTOMNONOMXKEHNS
KOHKPETHOro YenioBeKa 1 ero tuna Koxu. YO-usnyueHne
npamo ¢oToxmmnyeckn BosgencteyeT Ha [HK, PHK,
6enkn 1 ButamuH D. BmecTe ¢ Tem, nokasaHo, 4To npo-
Leccbl CTaPEHNA KOXKM MHULMMPYIOTCA U YacTO pacnpo-
CTPaHATCA He TONbKO Nnog BnuaHrem YO, HO 1 B pe3ynb-
TaTe OKUC/IUTENbHbIX ABMEHWIA, HECMOTPA Ha HefaBHO

¥ MecTo (DOTOAUHAMMUYECKON TEPANUN CPEMU HUX

Npu3HaHHble aJanTBHbIE peakUMM Ha OKUCIIUTENbHbIN
cTpecc [7].

YBenuueHne cpefiHero Bo3pacta My»UMH Y XKeHLMH
NHULMMPOBano GopMrpPOBaHe OCHOB TakK Ha3blIBaeMOro
«YCMEeLHOro CTapeHuns», OCHOBOMOMOMHNKaMM KOTOPOro
cuntatotcss PB. Baltes m M.M. Baltes, npeanoxusLme
Mopgesb BbIOOPOUYHOM ONTUMMU3ALMY C KOMMNEeHcauuen [8].
B Hee yknagbiBanocb coaencTBme CoOXpaHeH o 340P0BbA
N JOCTVXEHUIO BHelwHero 6narononyuus. E. Kahana un B.
Kahana caenanu akueHT Ha colmanbHO-MCMXoNnornyeckue
pecypcbl uenoBeka, NPodUIAKTUYECKUE U KOPPEKTUPYIO-
WMe MprCnocobneHns, NCUXoNnornyeckoe, SK3MCTeHUn-
anbHoe 1 coumanbHoe 6narononyuve [9, 10]. Janee npo-
ABWHYNNCb B Pa3BUTUN TEOPUM «YCMELHOro CTapeHusa»
C.A. Depp n DV. Jeste, nokaszaBLuue, 4TO faxe npw Hanm-
U NHBANTIMAHOCTY BO3MOXHO COXpaHeHMe Gpr3nueckoro
N KOTHWUTVBHOIO QYHKLMOHMPOBaAHNA U YAOBIETBOPEH-
HOCTW X13Hbto B Liesiom [11, 12].

AKTMBHOE AONrofieTne B HacToAlee BpeMa npona-
raHAUpPYeTCA N POCCUNCKUMU NCCNeoBaTeNAMM, OQHAKO
MUMEHHO 3apybeXKHbIM yUYeHbIM MPUHALNEXNT MepPBEH-
CTBO B HAayYHO-OOOCHOBAHHOM MPOTrHO3VPOBaHNN YBe-
NINYEHNA NPOAOCTIXKUTENBHOCTM XU3HWU. OXKMFaeTCs, YTo B
6nvariliee Bpems NPOLOIKUTENBHOCTb XN3HU yBENU-
unTCA B 35 pa3BUTbIX CTPaHaxX C BEPOATHOCTbIO HE MeHee
65% pna xeHwWwmH n 85% ana myxumH. Cywecteyet 90%-
HaA BEPOATHOCTb TOrO, YTO OXKMZAeMas NPOLOMKNTESNb-
HOCTb W3HW MPU POXAEHUN CPean HKHOKOPENCKMX
XeHwwmH B 2030 1., Oyget Bbiwe 86,7 NeT, UTO COOTBET-
CTBYeT CaMOW BbICOKOW B MUPeE cpefHen MPOJOIKNTENb-
HOCTW XM3HU B 2012 1., 57%-Haa — 4YTO OHA AOCTUTHET
Bo3pacta 90 net. [lporHo3vpyemas NPOZOMKUTENb-
HOCTb »KM3HU »KeHLWWH B lOxHoM Kopee cnepyeT 3a noka-
3atenamu Bo ®paHunu, Ncnanum n Anonnn. CywecteyeT
6onee, 4em 95%-Hasi BEPOATHOCTb TOro, YTO OXKaae-
Mas NPOAOSIKUTENbHOCTb XXN3HU NPU POXAEHUN Cpean
My>KunH B lOxHOM Kopee, Actpanun n LBenuapun
npesbicuT 80 net B 2030 r., 1 6onee, yem 27%-HasA Bepo-
ATHOCTb — 85 neT. bonee NONOBUHBI MPOrHO3MPYEeMOro
YyBE/IMYEHNA OXMAAEMOWN MPOAOIIKUTENbHOCTU »KNU3HN
NPy POXKAEHUUN Y >KEHLWMH OyeT CBA3aHO C yBennye-
HUEM NPOAOMKUTENbHOCTU XNU3HU B BO3pacTe CTaplue
65 net. Takum 06pa3om, NCCNIeJOBaTENN YKa3biBAOT Ha
NMOCTOAHHOE YBeINYEeHVEe NPOJOIKUTENBHOCTU »KN3HN, a
TaK»Ke Ha HeOOXOAMMOCTb TLWATENIbHOrO MJIAHUPOBAHMA
34paBOOXPaHEHNA, COLMANbHbIX YCNyr U neHcui [13-15].

YnyuweHne KauyecTBa »KU3HM BC/eACTBME pPOCTa
TepaneBTUYECKNX BO3MOXHOCTEN JeYeHnAa XPOoHUYe-
CcKux 3aboneBaHnii — 3TO OfVH V3 VHAYKTOPOB Pa3Bu-
TMA KOPPEKLUMM WHBOMIOLMOHHBIX WU3MEHEHUA KOXMW.
MepcnekTuBbl [anbHenWwero paclpeHnsa Auana3oHa
300pOBbA — NepPMoaa, CBO6OLHOrO OT BO3PACTHOWN HETpY-
JIOCMOCOBHOCTU 1 6ONE3HEN — OLIEHMBAOTCA KPUTNUECKN.
lNoHMMaHWe cTapeHuA uenoBeKa ABMAETCA Cepbe3HOMn
npo6nemon ans GU3nMonormyecKnx HayK. 3To CTaHOBUTCA
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M MEecTo (DOTOMHAMUYECKOIi TEPANUK CPeamn HUX

BCe 6onee HeOT/IOXKHbIM BOMPOCOM K3-33 YBEJIMUYEHNUs
[ONn Nogen, JOXMBaLWKX A0 NMPEKIOHHOMo BO3pacTa, U
13-3a V3MEHEHMNA OCHOBHbIX MPUYMH NPOLOSIXKatoLLEeroca
yBENMYEHNA MPOJOIMKUTENbHOCTA »KUn3HW. [Mpeabigyuiee
ee yBe/iMyeHne ObII0 NMOYTM MOSIHOCTHIO BbI3BAHO Mpe-
OOTBpaLLEHMEM CMEPTHOCTU B MepBble 1 CPefHue rofbl
XM3HW. DTOT NPOLECC AOCTUI TaKOro yCrexa, YTo B pas-
BUTbIX CTPaHax OCTaeTCA Mano BO3MOXKHOCTEWN AnA 3Ha-
UNTENIbHOrO JanbHENLIEro yBENUYEHWA OT STOW rPaHuULbl.
HepaBHUM pOCT NPOAOIKUTENBHOCTU XKU3HN HAceneHna
06yCIoBeH YeM-TO HOBbIM. Mbl 4OCTUIaeM CTapoCTH, Kak
npaswuo, ¢ bonee KpenkvmM 340POBbEM, U CENYac CMePT-
HOCTb B MOXW/JIOM BO3pacTe CHVKeHa. B 1o xe Bpewms
6ronorvein yCTaHOBIEHO, UTO MOYTU HAaBEPHsIKa He Cylue-
CTBYeT GUKCMPOBAHHON MPOrpammbl CTapeHUs], KoTopas
Bbl3BaHa HaKomMjieHreM yuepba Ha MNpPOTAXeHWUM BCew
Xn3HU. CTaHOBUTCA OYEBUIHBIM, YTO MPOLECC CTapeHuA
ropasgo 6onee mopativB, YemM Mbl MPUBLIKAN AymaTb.
3TO 3acTaBNsieT UCCNefoBaTenel BbIMCKMBATL GaKTOPbI,
KOTOpble PerynnpyoT 3Ty NOJATIVMBOCTb, M BbIABAATb
B3aUMOCBA3N MeXAY, C OOHOW CTOPOHbI, BHYTPEHHUMMU
6MONOrMYeCcKMMI NPOLLECCaMy, Bbi3bIBAOLUMK MHOTE
XPOHUYECKMe 3aboneBaHNA 1 HapyLUEHUS, A KOTOPbIX
BO3pPAcT sABAsETCA 6e3yCSIOBHO CaMblM GOMbLINM GAKTO-
POM PUCKa, a C APYroi CTOPOHbI, coLManbHble GakTopbl
1 06pa3 >KM3HU, KOTOPbIE BAUAIOT HA HALUW UHAMBUAYANb-
Hble TPaeKTopPUM 340POBbA B NMOXKWIOM Bo3pacTe [16].

bonbwnHCTBO wuccnegosatenen CKMAOHHbI CUYNTaTb
coumnanm3aumio NOXKUMbIX Nlogen OOHUM K3 KIUYeBbIX
HanpaB/IeHN PA3BUTUA aHTUBO3PACTHbIX TEXHONOrni. B
3TOM acnekTe HeMHBa3MBHbIE METOAbl KOPPEKLUUN NHBO-
JIOUMOHHBIX M3MEHEHUI KOXW — Haumboree nepcnek-
TUBHasA 06/1aCTb AePMaTONIOrM U KOCMETOJNIOMN, O YeM
roBOpPUT pa3HOObpasve MeTOAVK, NPEeAIOXKEHHbIX AA
KOPPEKLMN BO3PACTHBIX U3MEHEHMI KOXMU.

OCHOBHble HeUHBA3UBHble MemoObl KoppeKyuu

UHBO0JIIOYUOHHbIX U3MeHeHUU KoXXu 1uya
1. CO,-nasep (A 10,6 mMKkMm)

CO,-nasep ABNAETCA Na3epoMm, KOTOpPbI paboTaeT Ha
rasoBbIx cMecaAXx. V3nyyeHne gaHHOro nasepa nornouya-
eTCA MoneKynaMu BOAbl TKaHeN 1 KNeToK, YTO NpUBOAUT
K npoueccy Banopusaumm (MCnapeHns) 1 Kak cneacreme
BbIOPOCAM TKaHEBbIX CTPYKTYpP C OOpa3oBaHMEM 30HbI
nospexaeHna (abnaumorHbiin Kpatep). Munycom CO,-
nasepa ABNAEeTCA BblAeneHne TENI0BOM SHEPrmv B TKaHN
BOKPYT yyacTka abnauuuv. Ecim MOWHOCTb NOBbILLAETCS,
TO YBENMUMBAETCA CKOPOCTb yAaneHUsA TKaHW, CHuXas
npu 3ToM ryOGuHYy TepMMYecKoro BosfencTaus. JaunHa
BOfHbI (A) 10,6 MKM COOTBETCTBYET AJIMHHOBOSIHOBOMY
N3/TyYEHNIO 1 NO3BONAET NPOHUKATb Ha 3HAUUTENbHYIO
rny6uHy B OT/IMUKME OT ApYrux nasepos [17].

BbigenaioT 2 pexxnma:

1. ®paKUMOHHbIV: a) OMonoXKeHne, 6) KoppeKkuus
Py6LIOBbIX U3MEHEHWIA, PaCTAXKEK KOXN

2. HenpepblBHbIl: a) yaaneHne HOBOOOGpPa3oBaHUi
KOXWU, 6) Xmpyprus.
2. Er:YAG naszep (A 2,94 Mkm)

Er:-YAG oTHOCKTCS K Nla3epam, paboTaloLymM Ha TBep-
IbIX Teniax n paboueit cpenon ux sBnAeTca 3po6un n ut-
TPUN-antoMUHNEBDBIV FPaHaT. XapakTepmnsyeTcA BbICOKUM
norsoLweHnem Monekynamm Bogpl. [invHa BonHbl 2940
HM. /IMeeT MeHbLUYI0 30HY 1 FYyOUHY NPOHUKHOBEHMUS,
B otamuve ot CO,-nasepa, 4To COOTBETCTBYET 6ornee 6bl-
CTPOMY 3a)KMBEHUIO 0OpabaTbiBaeMOl MOBEPXHOCTU.
(18]

bonee nosepxHoCTHOe BO3gencTBME B OTANYME OT
CO,-nazepa:

— OMOJIOXKeHKe (1a3epHbIA MUAKHT)

— KOoppeKuus pyoLOBbIX U3MEHEHNI, PACTAXEK KOXMU.

3. Er:glass nasep (A 1,54 mkm)

Er:glass nasep Ha apburieBom ctekne. Xpomodopamu
ABNATCA BOQOCOAEP KALLUE KOMMOHEHTbl AepPMbl, UTO
no3BoNAeT Tenn0BoMy 3bdeKTy BO34eCTBOBATbL NPAMO
6e3 noBpexAeHnsa 3NMOEePMINCa, aKTUBU3UPYS HEOKON-
nareHes v penapaTtrBHble npoueccol. JnnHa BosnHbl 1540
(1550HM), 3aTparvBaeT MHOPaKpacHbIA gMana3oH M3ny-
YeHus, NCMNOoNb3yeTca Ans eabnATUBHOrO GPaKLVOHHOTO
doToTepmonmsa [19].

O6nacTb NpYMeHeHus:

— KOppPeKL A NHBOMIOLMIOHHBIX U3MEHEHUI KOXMU

— KoppeKL s pyOLOBbIX UI3MEHEHMI, PACTAXKEK KOXM

- cTOMaTonorusa

- opTanbmornorusa

4. MiHmeHcugHbIl umMnynbcHbil caem (IPL)

NHTeHCMBHbIN uMnynbcHbin cBeT (IPL) B ocHoBe
MMEeT WCTOYHUK 3NEKTPOMArHUTHOTO W3NYYEHUA C
ANVIHaMW BOJTH LWUIMPOKOTO Anana3oHa — NonxXpomMaTuny-
HOCTb cBeTa (0T 420 HM [0 CpeaHero UHepaKpacHoOro
CneKkTpa) 1 NofjaeTca B BuUAe BCMbiWeK (MMMynbCcoB), a
He nocToAHHoOro ceeta. Kak npasuno IPL-TexHonorusa
npeanosnaraeT UCnosnb3oBaHe GUNLTPOB AN PaboThl
C onpepeneHHbiMu Xxpomodopamu. OCHOBHBIMU XPO-
Modopamy BbICTYNAOT MENAHVH U OKCUTeMOTOOUH.
CvHUI 1 3eneHbli CBET BO3EeNCTBYIOT Ha MOBEPXHOCT-
Hble CJZIOW, OPAHXKEBbIN 1 XENTbIN CNEKTPbI — Ha CpegHne
CNOU KOXMK, a MHOPAKpaCHble — Ha rny6oKme. 3efeHbli
CBeT [OCTUraeT YyPOBHA COCOYKOBOrO C/I0A AEepPMbl U
BO3[eNCTBYET Ha COCyAbl, 3aNeraoLyme B JaHHoOM obna-
ctun [20, 21].

KpacHbIn cnekTp ncnonb3yeTca Ana 3nunaunumn Tem-
HbIX BOJIOC, 3€/1EHBIN CMEKTP AIA COCYAMCTbIX Masibdop-
MaLU N KOpPeKuun rmnepnmrmeHTaumi.

5. Bo30elicmaue paouo8oJiH 8bICOKOU 4acmomel

Mopdonornueckne nsmeHeHnsa nNpu Bo3OencTBUN
pPagnoOBONHAMU BbICOKOWM YacTOTbl MPOUCXOQAT B [y-
6OKMX CNOSX AepMbl U MpUexKalleln XUPoBON KieT-
yaTke. [py 3TOM pemofenrpoBaHme SKCTpaLennonap-
HOro MaTpUKCa AepMbl Bbi3bIBaeT paclumpeHme rnybo-
KMX CNOeB AepMbl C HaKOMeHNeM KonnareHoB 1-ro u
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3-ro TUNOB N COXPaHEHNEM COOTHOLLIEHNA MEXAY HUMN
B NOMb3y KonnareHa 1-ro tmna. KniwouyeBbiM aHTUBO3-
pacTHbIM GaKTOPOM PaAMOBOSIHOBOrO BO34eNCTBUA
MOXHO CUMTaTb aKTMBALUIO HEOAHTMOreHe3a B iIepMe,
YTO MPOUCXOQMNT NOCTENEHHO, LOCTUrasA CBOEro MaKcu-
MyMa K 12-my mec nocsie OgHOKPaTHOro BO34encTBuA
[22]. CywecTByeT RF-mukpoHugnuur n RF-nndtuHr B
KOpPEKLNN NHBOJTOLNOHHbIX U3MEHEHUN KOXN.
6. ®omoouHamuyeckas mepanus (OAT)

OOT - OBYXKOMMOHEHTHbIA MEeTOA NIeYEHNA: OfHUM
M3 KOMIMOHEHTOB CiyXuUT ¢otoceHcmbunmsatop (OC),
OPYrMM — CBET HM3KO3HepreTMyeckoro nasepa, AjvHa
BOJIHbl KOTOPOr0 COOTBETCTBYET NuKy nornoweHns OC.
CywHoctb OAT cocTout B M36MpaTeNbHOM AeCTPYKLUMM
NaToNOrMYeCcKMX TKaHeW, JOCTUTAILWENCA 3a CYeT pas-
HOCTU KOoHUeHTpauuu OC B naToNnornyeckom n Hopmarsb-
HOW TKaHAX, a TaKXKe NOKaNbHOMY MCNOJNIb30BaHWA CBETO-
BOr0O UCTOYHMKa.

MNMpumeHeHne OT B cCOBpeMeHHOWN AepMaTonornm 1
KOCMETOJNIOrMM CBA3aHbl C Pa3IMYHbIMW HanpaBaeHUAMMU.
HekoTopble BUAAT B 3TON METOAUKE HOBblE€ BO3MOXHO-
CTV ANA Tepanuu MUKPOOHbIX NHOEKLMIA, OCTIOXKHEHHbIX
PEe3MCTEHTHOCTBID  MUKPOOPraHU3MOoB. KnnHunuecknn
onbIT npumeHeHus QAT B obnacTn gepmaTtonoruv ans
Tepanuu MHPeKUUn CBA3aH, B OCHOBHOM, C WCMOJb30-
BaHMeM 5-amuHoneBynuHoBoW Kucnotbl (5-AJIK) n ¢
NCMonb30BaHNEM MoauduKaLmin ¢eHoTuasnHa B CToMa-
Tonorun. OXnpaeTcs, UTo B Gnvkallume rogbl OyaeT BHe-
opeHo npvMeHeHre QAT ana neyeHns CIOXHbIX MHPeK-
LU C NCMOJIb30BAHMEM COBPEMEHHbBIX MPOTUBOMUKPOD-
Hbix OC, TapreTMpoBaHHbIX B OTHOLUIEHN MUKPOOHbIX
KneTtok [23]. JleueHne nanunIOMaToO30B MNPV MOMOLLM
coyeTaHua xupypruyeckoro metoga u OOT npmsHaeTtca
3¢ dEeKTVBHBIM 11 6e30MacHbIM: MPY YacToTe PELMANBOB
25%, ypoBeHb YAOBNETBOPEHHOCTN fleyeHnem y nauu-
eHTOB cocTaBun 95% yepes 3 mec n 100% yepes 6 mec
nocne NpoBeAeHHOro fieveHus [24].

Bce uaule nepcnekTuBbl U pe3ynbTaTbl NPUMEHEHNA
OOT obcyxpaTca Ha pPasNYHbIX MeXAYHapPOLHbIX
KOHdepeHUUsax KcnepTamm B 06MacTi MegULMHCKON
kocmetonoru. QAT MoXeT CnocobCcTBOBaTb KOppek-
UMM NATMEHTaUUW, YMEHbLUEHUIO  LUepPOXOBaTOCTH
KOXU, KOPPEKLUMM MENKNX MOPLLVH U YNyYLLEHWIO LBeTa
NMLA, @ TakXe YMEeHbLUEHNIO aKTUHUYECKOro 351acTo3a.
OmonaxuBatollee BO3JENCTBME PA3NYHbIX METOAUK
OOT npy NpYMEHeHU Pas3fINYHbIX PEXUMOB C Pa3HbIMU
OC gOKyMeHTanbHO NOATBEPXKAAETCA B NybnmKaumsx. B
YaCTHOCTU, flOKa3aHo, uyTo Tonuyeckaa OOT «kynupyeT»
HEKOTOpble MPUW3HAKM CTApEeHUA KOXMW: YMEHbLUAeTCA
BbIPAXXEHHOCTb MENIKNX MOPLLWH, MATHUCTOW rMnepnumr-
MEHTaLWW, TaKTUIbHOW HEPOBHOCTW U XeNToro LBeTa.
MmmyHornctoxummyeckn noarsepxgeHo, uto OAT
CMOCO6CTBYET YNyULIEHUIO Perynauny BblpaboTKu Kon-
nareHa, yCWaMBaeT 3NuAepMasibHyl nponudepaymio.
KocBeHHO, nof BNusiHMEM BbIPAabOTKM LIUTOKMHOB, CTU-

¥ MecTo (DOTOAUHAMMUYECKON TEPANUN CPEMU HUX

MynuMpyeTca HeokonnareHes [25]. 3a cueT BO34eNCTBMA
OOT Ha KOXy ynyuylaeTcA ee TEKCTypa, MOBbILLAETCA
YMPYrocTb KOXM, YMEHbLIAeTCA KONMMYECTBO MEJKMX
MOpLUH, a 6onee rnyboKMe CTAaHOBATCA MeHee Bblpa-
MEHHbIMM U MOBbIWAET YNPYrocTb Koxu [26]. B noa-
TBEPXKAEHME BbILLECKA3aHHOTO HVXEe NPVBOAUT Pe3yrib-
TaTbl pAja nccnegoBaHnin.

Haunbonee yacto npumeHaembimu OC B KOCMETONO-
rMm ABAAIOTCA 5-aMuHONeBYNMHoOBaa Kucnota (5-AJIK)
n ee metunosbin 3¢up (MAJT). Ux npumeHeHne 3Ha-
ynTenbHO noBblwaeT 3¢dpekTuBHocTb OAT, Kak B ee
KMacCMUYeCcKOM BapuaHTe C UCMONIb30BAaHUEM aKTU-
BMPYIOWUX MCTOYHMKOB CBETA, TaK 1 MNPV OHEBHOM
csete. [poBeneHne Bcero AByx ceaHcoB OAT Koxu
nnua ¢ MAJ1 npyn ncnonb3oBaHUK KpacHOro ceeta (37
Ox/cm?) NpuBOAUNO K 3HAYUTENbHOMY YBENUYEHUIO
OT/IOXKEHUA KOJJTareHa W YMEHbLIEHMI0 MNPU3HAKOB
CONMHEeYHoro 3nacTto3a. WMMmmyHorncroxmmunyeckoe
nuccrefoBaHMe MOATBEPAWIO YBENMYEHME SKCMpec-
CUV TeHOB MpoKonnareHa-I 1 MaTpuKCHOM MeTanno-
npoterHasbl 9 [27]. DPpPeKTUBHOCTb MNPUMEHEHMA
MAJ1 B kauectBe OC B coueTaHun C TepaneBTUYECKMM
BO3JEMNCTBMEM KPACHOrO LiBeTa Oblfla TakXe OLleHeHa
B ABOWNHOM CNENOM PaHAOMU3MPOBAHHOM mauebo-
KOHTPONMPYEMOM KCCefoBaHnM Tepanuu ¢oTocTa-
peHus Koxu nuua. B xofe JaHHOro nccnefoBaHns Ha
MOJIOBMHY NMuUa yyacTHMKa BospenicteoBann OAT ¢
nposefeHnem BTOPOro Kypca uepes 2-3 Hef, a BTO-
pylo MOMOBUHY Nnua obnyyanm KpacHbiM cBeTom 6e3
npumeHeHns OC (nnaue6o). NMepBrUUYHBIM pe3ynbTaToM
6blsla oLeHKa obLero ¢poTonoBpexaeHunsa yepes 1 mec
rnocsie BTOPOro ceaHca. BTOpMUHbIMM KOHTPOMbHBIMU
TOuKaMy Oblfla CpaBHUTENbHAA OLEHKa COCTOAHUSA
KOXI Ha npegmMeT Hannuma TOHKUX MOPLUH, MUTMeH-
Tauuu, TaKTUIbHOW LIEPOXOBATOCTU, XENTU3HbI, Spu-
TEMbI U TeNleaHrnaKTasmi yepes 1 Mec nocne BTOPOro
ceaHca. lMpumeHeHrne MAJI nokasano 3HauynUTeNbHO
60nee BbICOKY0 3PPEeKTUBHOCTb fleueHns poTocTape-
HUA KOXM NIl N0 CPaBHEHUIO € nnaue6o. OTa Tepanusa
6bina npr3HaHa 3¢ deKTMBHON ANs BCeX Apyrux cneu-
nbUUYECKNX BTOPUYHbBIX MOKa3aTenen, Kpome TeneaH-
rmskTasum [28, 29].

B oTHOLWWEHUN YacTOTbl MOBTOPSAEMOCTY NpoLeayp ¢
MAJ1: KOCMeToNIorM PEKOMEHAYIOT 06bIYHO MpOBefeHne
2-3 npouenyp C UHTepBasnoMm B 3—-6 mec AO JOCTMKe-
HUA KIIVHUYECKN U 3CTETUYECKN BUAMMbBIX Pe3yNibTaToB
3¢deKkTMBHOCTN Tepanuu. Bbibop vHTepBana mexay
nposegeHnem kypcos OIT 3aBucuT, npexae Bcero, ot
NCXOAHBIX KIUHUYECKUX MOoKasaTenen u MHAnBUAyasnb-
HbIX PEMAPATUBHbIX BO3MOXHOCTEN NaLUeHTa, BbiABsE-
MbIX nocsie nepsoin npouenypbl OAT. Tem He meHeeg, cne-
ayeT cobnofatb MHTEpBan B 4 Hefy MeXay OTAENbHbIMU
Kypcamu, unu pgaxke 6onee gnnTenbHbI B Cllyyae Aonon-
HUTENBbHOIO MPOMEXYTOUHOIO BO3JENCTBUA HA KOXY (B
nobbIx ero BapmaHTax) [30].
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M MEecTo (DOTOMHAMUYECKOIi TEPANUK CPeamn HUX

OpHUM 13 cnoco6oB MoBbIWEHUs IPPEKTUBHOCTM
OOT aKTUHMYECKOro KepaTto3a cuMTaeTca pa3paboTka
KOMOVIHUPOBAHHOIO fleyeHns ¢ gobaBnieHVem nekap-
CTBeHHOM Tepanuu. Tak, B MCCNefoBaHMAX M3y4vanacb
30 dEKTVBHOCTb 1CNONb30BaHUsA KombuHaumn OOT ¢
Kpemamy MMUKBMMOZ 1 5-dTopypauus, renamm vHre-
HOnM MmebyTaT, Ta3apoTeH M Ma3blo KasbUMUMOTPUON.
MauneHTbl, MonyvyaBlWVE KOMOWHMPOBaAHHOE Jeve-
Hue, NMoka3anu Gonee BbICOKMI MOKa3aTesb KMpPeHca
aKTUHMYeckoro Kepatosa (OP 1,63; 95% [N 1,15-2,33;
P = 0,007). AHanornyHo, KNNPeHC akTUHNYECKOTO Kepa-
T03a npy OAT ¢ TonMyeckMm BO3JenCcTBreM Obi Bbille
no cpaBHeHWo ¢ MoHoTepanuen (OP 1,48; 95% W
1,04-2,11; P = 0,03). AHanu3 nogrpynnbl Gbin BbIMNONHEH
ana OOT B coyeTaHMM C MMUKBMMOAOM, BbIIBUB MOBbI-
LUEHHbIV MOKa3aTesib MOMHOIO KANPEHCa MO CPaBHEHNIO
¢ moHoTepanuen (OP 1,57, 95% AU 1,09-2,25, P = 0,02).
O OAT-vHayumnpoBaHHOW 6onM 1 perucTpaumm mect-
HbIX KOXHbIX peaKLMii Nocse neyeHns He coobLanoch.
KombuHauma OAT ¢ gpyrum mMecTHbIM JleKapCTBEHHbIM
BO3[eNCTBMEM [eWCTBUTENIbHO YNydllaeT noKasaTenu
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KNMpPEeHCa aKTUHWYECKOro KepaTto3a MO CPaBHEHWIO C
noboi MoHOTepanuen. ITO UCCNEfOBaHME MOJUYEPKM-
BaeT, UTO MmocnefoBaTeslbHOe MPYMEHEHNEe ABYX MeTO-
[I0B fleyeHns npepactaBnseT cobomn 3PpPpeKTUBHbIN Cro-
cob Tepannu y NauMeHTOB C MHOXECTBEHHbIMY OYaramm
aKTUHMYeCKoro Kepatosa [31].

MoMrMO KOMOMHALMU C NeKapCTBEHHbIMK Mpena-
paTamu, aBTOpbI TakXe coobulaloT, uto covetaHne OAT
C PasnuuHbIMU GU3NYECKMY METOAUKAMU: MUKPOZEP-
Mabpasven, BO3OeNCTBYIEM MUKPOUITIAMU U NTa3epHOW
Tepanuven, — ynyywaeTt KAnHMYecKyl 3PPeKTMBHOCTb
N KOCMEeTUYECKUe pe3ynbTaTbl JIeUeHUA aKTUHUYECKOro
Kepatosa [32].

YuntbiBaa dakT yxyAlweHna SKonormyeckom obcra-
HOBKM U €ro posib B Npouecce CTapeHus, yBenmyeHus
JONU NNL, NOXKMIOro BO3pacTa B COLMYME, a TakXKe HaKo-
NnieHne pPakoBbIX W MPeAPAKOBbIX MATONIOTUA  KOXWU,
MOXHO roBOpUTb O nepcnekTnee metoamnk OAT B Kaue-
CTBE KOCMETONOMMYeCcKon KOppeKunn NnL, ¢ OTArOLLEeH-
HbIM aHaMHe30M.
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HoBble noaxofabl K (hOpMUPOBAHUIO KIIMHUKO-CTATUCTUYECKMX rPYNN ANA ONNaTbl NY4eBOi U XMMUONYYEBON Tepanum
Ha OCHOBE KNIMHNYECKUX PEKOMEHAALKUIA C UCNONTb30BAHUEM CTAHAAPTU3NPOBAHHBIX MOAYIEA MeAULMHCKOIH NOMOLLM

HOBbIE MOAXO4bl K DOPMUPOBAHUIO
KITMHUKO-CTATUCTHUHECKMX TPYTN AN OMNJIAThI
NTYYEBOM U XMUMMOJTYHEBOM TEPANNU .

HA OCHOBE KJIMHHUYECKUX PEKOMEHOALUUN

C NCNOJIb3OBAHUEM CTAHOAPTU3NPOBAHHbIX
MOLYNEN MEQMUMHCKOM NOMOLLM

lO.A. Neposckux', E.B. Cemakoea', B.B. OmenbaHosckuit', A.A. Kpasuos',

E.A. Mpoxopoeuy', M.B. Aekcentbesa' 2, U.A. Xenesuskosa', A.B. Merpoeckuin?3

'LleHTp 3KCnepTU3bl 1 KOHTPOMS KAaYeCTBa MeamumHCkon nomoLum Munsapasa Poccmm, Mockea, Poccus
Mepsbit MockoBCkMi rocyaapCTBeHHbIN meanumHckuin yHmsepcuteT um. M. Ceuenosa,
Mocksa, Poccus

SHaumoHANbHBIM MEAMLMHCKMIA MCCNIENOBATENLCKMMA LEHTP OHKOoNnormn nmenn H.H. bnoxmna
Mwunzppasa Poccuu, Mockea, Poccus

Peslome

B cTaTbe npefcTaBneHbl METOAMKA V1 Pe3y/bTaTbl GOPMUPOBaAHMA KIMHMKO-CTaTUCTYecKmx rpynn (KCP) ana onnatbl Clyyaes rocnmtanusauyuv npu
NPOBeAEeHN NyYeBOW 1 XMMNONYUYEeBOW Tepannm 60MbHbIM CO 310KayeCTBEHHbIMU HOBOOGpa3oBaHuaMU. KCI cdopmmpoBaHbl B pesynbraTe pac-
yeTa 3aTpaT Ha OKa3aHvie MeJJULIMHCKOV MOMOLLV Ha OCHOBE CTaHaPTU3VIPOBAHHbIX MOAYEN MeAULIMHCKON MOMOLLM, KOTOPbIE, B CBOIO O4epefb,
chOpMMpPOBaHbI NCXOAA N3 KIIMHNYECKX PEKOMEHAALUIA. B pe3ynbTaTe npumMeHeHUA HOBO METOLUKIM BHECEHbI M3MeHeHMA B Moaenb KCI 2019 .
B YacTy OnniaTbl Ny4eBOW 1 XMmonyyeBol Tepanuu: BMecTo Tpex KCI, cyliecTBoBaBLUNX paHee, cdopmmposaHo no 10 KCI ansa nyyeBoin Tepanmu
B YCNIOBUAX KPYFIOCYTOUHOTO 1 ]HEBHOIO CTauunoHapa; 7 KCI' ana xvmmonyyeBoii Tepanmm B yCIOBMAX KPYrnoCyToYHoro ctauuoHapa v 5 KCI' ana
XUMWOMyY€eBOI Tepanum B yCJIOBUAX JHEBHOTO cTaumoHapa. B mopens KCI BBefieHbl HOBble, AOMONHUTENbHbIE K MEAULMHCKON YCiyre, UCMob30-
BaHHOW paHee, KnaccudrKaLoOHHble KpUTepun, NO3BONAIOLLME OTHECTU Ciyydalt rocnuTtanusaumm K KCI: ana nyyeBoit Tepanmm — KonnmyecTso pak-
LA, ANA XMMUOJTyYeBOI — KOIMYeCTBO GppakLuii 1 MexayHapoJHoe HenaTeHTOBaHHOe HauMeHOBaHWe NleKapCTBEHHOro npenapata. YeenmueH
fnanasoH KoadourumeHToB 3aTpaToemkocTu KCI, uto nossonset 6onee AudpepeHUMpoBaHHO BO3MELLaTb MEANLIMHCKUM OpraH13aLmam 3aTpaTbl
3a OKa3aHHYI0 Me[JULIMHCKYI0 MOMOLLb B 3aBMCMOCTY OT MPOBOAUMOrO METOAa 1 PeXKrMa fyYeBO NN XMMUOITy4eBOi Tepanum.

KnioueBble cnoBa: nyyeBas Tepanus, XMMronyyeBasa Tepanus, KINMHUKO-CTaTUCTUYECKIMe TPy Nibl, CTaHAAPTU3MPOBAHHBIN MOAYb, KIIMHUYe-
CKMe pekoMeHZaumnn, CTaHgapTbl MeAULMHCKO NOMOLLN.
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Abstract

The article presents a methodology and results of developing diagnosis related groups (DRGs) for the cases of healthcare pro-
vided with the use of radiotherapy and chemoradiotherapy for malignant neoplasms in Russian Federation. A key element of the
methodology is the standardized module of healthcare (SM) which allows calculating the tariffs for medical care in accordance
with clinical guidelines. As a result of the application of the new methodology, in 2019, changes were made to the DRG model in
terms of payment for radiotherapy and chemoradiotherapy. The changes included developing 10 DRGs for in-patient radiotherapy
and 10 DRGs in day hospital; 7 DRGs for in-patient chemoradiotherapy and 5 DRGs in day hospital. New classification criteria have
been introduced into the DRG model for attributing the case to a certain DRG, in addition to the medical service used before. The
number of fractions became a new criterion for radiotherapy, the number of fractions and the international non-proprietary name
of the drug were proposed for chemoradiotherapy. A wider range of DRG's weight coefficients was calculated, which allows more
differentiated reimbursement of the costs of medical care provided by medical organizations depending on the method and the
regimen used.

Keywords: radiotherapy, chemoradiotherapy, diagnosis related group, standardized module of healthcare, clinical guidelines, standard of
medical care.
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BBepeHune

CornacHo 3akoHopaTenbCTBy B chepe 34paBoOXpa-
HeHuna B Poccuiickon Oepepauun (PO) mepgmumHcKan
NMOMOLLIb AOXHA OKa3bIBAaTbCA HA OCHOBE KJIMHNYECKMX
pekomeHpauumi [1]. B HacToAwee Bpems onnata crneyu-
anM3NPOBAHHOWM MEeOVLIMHCKOW MOMOLLM, OKa3aHHOW B
YCNOBUAX KPYIMOCYTOYHOrO M [OHEBHOro CTaluoHapa
3a CYeT CpefcTB 0653aTeNIbHOro MeANLMHCKOrO CTPaxo-
BaHuA (OMC), ocyulecTBnAeTca 3a cyiyyar rocnmTanmsa-
LU, BKITIOYEHHBIN B rpynny 3aboneBaHunii, B TOM Ymncsie
KNHUKo-cTaThcTnyeckyto rpynny (KCr). Cnoco6 onnatbl
no KCI ncnonb3yeTca B 6onbluen yactn cyobekTos PO.

B 2018 r. 6bn cywecTBeHHO n3MeHeHbl KCI, npeg-
Ha3HayeHHble AnA onnaTbl NPOTUBOOMYXOIEBOW fleKap-
CTBEHHOW Tepanuu CONUAHbIX ONyXONien y B3POCbIX;
npu 3TOM WCMONb30OBanacb MeToAMKa, MO3BOMAOLLAA
npueect Taprdbl Ha ONNIATY MeAWLMHCKOM NMOMOLLM B
COOTBETCTBUM C KIIMHUYECKMMN PeEKOMEHZAUMAMMN Ye-
pe3 cTaHgapTn3MpoBaHHble mogynu (CM) meanumHCKom
nomouwm [2]. OgHako KCI gns onnatbl MeOULMHCKONM NO-
MOLLUM NPV NPOBEAEHMM IyYeBOW Tepanuu He U3MeHs-
NINCb C MOMEHTa UX pa3paboTKU: 1 ANA KPYrOCy TOYHOro
(c 2013 r.) n onAa gHeBHOro cTayuoHapa (c 2016 r.) cyule-
cTBOBasno Bcero no Tpu KCI, oTHeceHne K KOTOpPbIM NpPo-
N3BOAMUNIOCH MO BUAY OKa3aHHOW YCyrn, 3aKoAnpPOBaH-
HOM B COOTBETCTBUWN C HOMEHKNATYPON MeAMLUHCKNX
ycnyr. Hebonbwown pas3bpoc koadduurneHToB OTHOCU-
TenbHon 3atpatoemkocTn (K3) KCI' He no3Bonan agek-
BaTHO OMJlauMBaTb PECYpPCOEMKYIO JlyueBylo Tepanuio. B
CBA3M C 3TMM TpeboBancsa nepecmoTp KCI Ha npeamet
COrNacoBaHus TaprudoB C KIANHUYECKUMN PEKOMEeHaa-
UMSAMU, UTO JOJIKHO CnocobcTBOBaTh bonee cnpaBenv-
BOMY BO3MeLLEHMIO 3aTpaT MeANLIMHCKX OpraHn3aunii,

OKa3blBaloLLMX MOMOLLb MPU OHKONOTMYeCcKnX 3aboneBsa-
HuAX. Llenbio HacToAwen paboTbl sBMNOCH GopMrpoBa-
Hue KCI gna onnatbl Iy4eBON U XMMMNOSYyYEBOW Tepanumn
Ha OCHOBeE KIIMHNYEeCKNX peKoMeHAaL .

MaTtepuanbl n metoabl

CornacoBaHue KCI ¢ KNMHNYECKMMN peKoMeHaaLm-
AMM npoBoAWNOCb nyTem co3gaHma CM pgnAa cnydyaes
rocnuTanusauumn ¢ Uenbio NpoBedeHUs JIyYeBON U XU-
MMONYyYEeBOW TEPANUN 1 pacyeTa Ha X OCHOBE 3aTpaT Ha
OKa3aHve MeaMLUMHCKOW MOMOLM C MOCnefyLWwmmMm oT-
HeceHVeMm CJlyyaeB CO CXOXKeW CTOMMOCTbIO K ogHou KCT.

MeToanka popmmpoBaHua KCI Ha ocHoBe KNHUYe-
CKMX pekomeHpauuii ¢ ncnonb3oBaHuem CM, paspabo-
TaHHaA B OI'BY «LSKKMI» MuH3gpasa Poccum [3], BKNtO-
yaeT 4 3Tana:

1. PaspaboTtka CM, conepaLinx KOMnaeKcbl MeauUnH-
CKMX BMELIATENbCTB, NPMMEHAEMble A1 OKa3aHUA
MeAMLMHCKOW NOMOLLM C CNONb30BaHMEM onpege-
NIEHHOrO MeTOAA U PeXrMa Jy4eBON U XMMMNOny-
YeBOW Tepanuu B pamkax cslyyas rocnutanmsaumm B
KPYrIOCYTOYHBIN NN QHEBHOM CTauMoHap.

2. OueHKa 0XngaemMoro KonmyecTsa cjlyyaeB rocnumra-
NM3aunn B KPYrnoCyTOUHbIM 1 QHEBHOW CTauMoHap
ONA NpoBefeHNA NyYyeBOn U XMMUOYYeBOn Tepa-
NN B MacTabax CcTpaHbl.

3. Pacuer, Ha ocHoBe CM, cToMmoCTuM Ciiyyaa rocnu-
Tanusauum € UCNosib30BaHMEM Ka)KAoro Metoga u
pexnma y4yeBon Unn XMMMUOonyyeBomn Tepanmnmn.

4. ®opmuposaHue KCT.

CM Ha nepBom 3Tane cHOpPMUPOBAHbI Ha Ciyyal
rocnuTanusaunym OGONIbHOTO C KOHKPETHbIM 3Jl0Kaue-
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HoBbie noaxoab! K (hOpMUPOBAHUIO KIIMHUKO-CTATUCTUYECKMX FPYNN ANA ONNaTbl NY4eBOi U XMMUONYYEBON Tepanum
Ha OCHOBE KNIMHNYECKUX PEKOMEHAALKUIA C UCNONTb30BAHUEM CTAHAAPTU3UPOBAHHBIX MOAYIEA MeAULMHCKOI NOMOLLMN

CTBEHHbIM HOBOOOpa3oBaHuem (3HO) ana npoBeaeHusA
NlYYEBOW WM XMMUOJTYYEBOWN Tepanumn onpenesieHHbIM
MEeTOAOM U B onpegeneHHom pexume. Ctpyktypa CM co-
OTBETCTBOBAJIa CTPYKType CTaHAApTa MeANLMHCKOM No-
MoLLK, yTBEPXKAEHHOrO Npukasom MuH3gpasa Poccun: B
CM BKNtoYanucb nepeyvHn NPUMeHAeMbIX MeaULMHCKUX
yCRyr, NIeKapCTBEHHbIX MpernapaToB 1 fieyebHOro nvTa-
HUA C yKa3aHMEeM 4acTOTbl U KPAaTHOCTM NMPUMEHEHNSA B
pamkax ogHou rocnuTanusauum [4].

Ins cosgaHna CM ncnosnb30BaHbl:

e 35 KAMHMYECKUX pPeKoOMeHZauun ANnA COMMAHbIX
onyxosnen B3pOoCblX, yTBepKAeHHbIX Accoymnaumen
oHkonoroB Poccun (AOP) Ha MOMeHT npoBefeHus
paboTbl (C MoHA No ceHTAOpPb 2018 T.), B KOTOPbIX
ObIN OMUCaHbl METOAbl U PEeXUMbl MPOBEAEHUS
Ny4YeBOW NN XUMMOyYeBOn Tepanuu (Tabn. 1);

® MopPAJOK OKa3aHMA MeaAULWNHCKOM NOMOLLM MO Npo-
dunio «oHKonorua» [5],

® HOMEeHKNaTypa MeauLHCKMX ycnyr [6],

® [OCYJapCTBEHHbIV PeecTp MpeaesnbHbIX OTMYCKHbIX
ueH [7],

e (CTaTUCTUYECKMe aHHble o 3aboneBaemocTn 3HO B
2017 r. [8].

Mpu dopmmposaHmm CM yumnTbiBanca MeTop yyeBon
Tepanuu, OMMCaHHbIN B KNMHUYECKUX peKoMeHAaLunAX:
AVCTaHUNOHHaA (KOHBEHLMOHAbHASA UK KOHGOPMHAs),
KOHTaKTHasA (BHYTPUTKaHEBaA WU BHYTPUMNONIOCTHasA)
UV PagUOHYKIMAHasA Tepanus, — a Takxe obopynoBa-
Hue, HeobxoArMOe ANA NPOBefeHNsA NyyeBol Tepanuu
(peHTreHoTepaneBTMYECKME annapaTbl, ramma-annapa-
Tbl, IMHEWNHbIE YCKOPUTENM SNIEKTPOHOB).

KonunyecTtBo cnyyaeB rocnutanusayumn gna nposeae-
HUA NTy4eBOW N XMMUONYYEBOW Tepanum CNporHo3npo-
BAHO Ha BTOPOM 3Tarne nyTem MOCTPOeHus 1 obpaboT-
KN [epeBbeB peLlleHnin, CXeMATUYHO MPeLCTaBAALWNX
BapVaHTbl BefeHNA nauueHToB ¢ onpeaeneHHbim 3HO.
B y3nax gepeBbeB pacrnonoeHbl NpU3Haky, BAuaLWwmne
Ha BblOOP TAKTUKWN BeleHUsI NaLMeHTa; OHU Obinn onpe-
aeneHbl gnAa Kaxagoro 3HO Ha OCHOBAHUWM KITMHUYECKUX
pekomeHpauumn. Yactota NpMMEHEHUA KaX[aoro Bapu-
aHTa JleyeHnA onpegenanacb 3KCnepTamm OHKONIOraMu
N paguoTepaneBTamu. Uncno GOMbHbIX, MOAnEXalmX
NIeYEHMIO, PACcCUMTBIBANOCb UCXOAA U3 CTaTUCTUYECKNUX
JaHHbIX 0 3abonesaemocTtn 3HO [8].

CTonmMOoCTb CflyyaeB rocnuTanmsaumm ana npoBefeHns
JTY4YEeBOW U XUMMOJTyYEBOW TEPANuUM KOHKPETHbIM METO-
[IOM 1 B KOHKPETHOM peXmnMme paccumTaHa Ha TPeTbeM 3Ta-
re Ha ocHoBe pa3paboTaHHbix CM. CtommocTb ciiyyas dop-
MUPOBanacb U3 CyMMbl CTOMMOCTEN MEAULIMHCKUX YCIYT,
neKapcTBEHHbIX MPENapPaToB M JIeYebHOro NUTaHms, yKa-
3aHHbIX B CM, 1 BKJIoUana 3aTpaThbl Ha 3apaboTHYI0 naTty
(Bpauen-cneLmanncToB, CpeaHero 1 MNagLwero MeguumH-
CKOro MepcoHana u CneuuanncToB C BbICIIMM U CPeaHUM
HemMeVLIMHCKUM OOpa3oBaHMeM, YUYaCTBYIOLUMX B OKasa-
HUW MeANLMHCKOM MOMOLLY, aAMUHUCTPATUBHOIO 1 06LLe-

yupexaeH4YeCKoro NepcoHarsa), a Takxe gpyrve npamble un
HenpAMble 3aTpaTbl MEAULIMHCKON opraHu3aummn. Micxopa
13 GaKTNUYECKUX AAHHBIX O CIIOKUBLUENCA B CyObeKkTax PO
NPaKTMKe, PacYeTHOE OXKNAAEMOE KONMYECTBO roCnuTanu-
3aLKi ObINO pacnpeneneHo No yCIIoBMSAM OKa3aHUsA pearib-
HOW MeAULMHCKON nomoLn: 65% ciiyyaeB OTHECEHO K YC-
NOBUAM KPYrIOCYTOYHOrO CTaumoHapa v 35% — [JHeBHOrO.

®opmupoaHme KCI Ha yeTBepTOM 3Tane Npon3Bo-
annocb nytem pasgeneHua CM, oxBaTbiBaloLWmx onpe-
[eNIeHHY0 rpynny MeTofOoB JIYYEBOM U XMMUOJTYYEBOWN
Tepanuu, Ha NOArPyNbl 1 NOC/eAYOLEero ooberHeHS
noarpynn co cxoxkemn ctommocTtbto B KCI, ncxopa ns pac-
CYNTAHHOM cTOoMMOCTK cooTBeTcTBytowero CM n nony-
YEHHOrO /1A HEro KoNMYyecTBa CJlyyaeB rocnuTanmsayuu.
OnpepeneHbl KNMHMYECKME NapamMeTpbl, XapakTepusyto-
LMe MeTOAbl Y PEXUMbI TyYEeBOW NN XMMIKONYyYEeBOW Te-
panuu, No3BonAwLWmne OTHECTU C/lyyal rocnuTanusaumm
K BblgeneHHoW nogrpynne. 3T KANHUYeCKne napame-
TPbl NPeAJIoKeHbl B KAUeCTBe KNAacCUUKALMOHHBIX KpU-
TepueB AN1A OTHeCeHMA cyyaa rocnuTtanusaumm K KCI

Ha ocHOBaHMM NPOrHO3HOr O KONMMYeCTBa C/lyYaeB ro-
cnuTanu3auuu, BkmoueHHbix B KCT, 1 nx ctoumocTtu 6bina
paccuMTaHa cpeHeB3BeLleHHAA CTOUMOCTb Kakaowm KCT
B pybnsx n nepesefeHa B KO3bOULMEHT 3aTPaTOEMKO-
ctn (K3) nytem peneHmsa Ha 6a3oByl0 CTaBKy, paBHYO
[NA KPYrnocyToyHoro ctaynoHapa 20 911,95 py6. n ana
[IHEBHOrO cTaluoHapa 11 629,43 pyo6.

PesynbraTtbi

Ha ocHoBe 35 KNMHNYeCKnx pekoMmeHaaLmin co3gaHo
245 CM pna nyyeson Tepanuu 1 275 CM ana xumnonyye-
Bow Tepanuun. Bce CM, 3a ncknioyeHnem Tpex, onmncbiBanm
cnyyau rocnmTanmn3auny u B KPYrinoCyTOUHbIN, U B fHEB-
Hol cTaymoHap. OcTtaBwueca 3 CM - gnAa paguonopTe-
panuu, pagrmonofabnauny u BHYTPUTKAHEBON NlyueBoOW
Tepanuu - pa3paboTaHbl TONbKO A KPYrOCYTOUYHOM
rocnuTanMsaumnm B CBA3N C HEBO3MOXKHOCTbIO MpUMeHe-
HUA 3TUX METOLOB B YCJIOBUAX AHEBHOIO CTaLUMOHapa.

[nAa onpeneneHna 0XXMAaemoro KonmyecTea cjlyyaen
rocnuTanmsauuy 6u10 NOCTPOEHO 35 AepeBbeB pelue-
HUA — MO OJHOMY ANA KaKAOW KIANHNYECKOW PeKOMeH-
Jauuu. ina npumepa Ha puc. 1 npegctaBneH dpparmeHT
[lepeBa peLueHnn ana paka »xenyaka.

Mcxopa 13 NprMeHALLNXCA METOLOB, XapaKTepusy-
IOLLIMXCA Pa3HbIM NOTPebeHeM pecypcoB, pa3paboTaH-
Hble CM gna nyyeBow Tepanuu pasgesnieHbl No 4 rpynnam
METOLOB: [MCTAHUMOHHasA, KOHOOPMHas, KOHTaKTHas
N pagnoHyknuaHaa tepanua. CM gna xumuonyuyeson
Tepanun pasfeneHbl aHaorMyHO, HO MO TPeM rpynnam
MeToaos (Tabn. 2).

BHyTpm rpynn meTogoB nyyeBOW U XUMUONYYEBOM
Tepanuu BblAeneHbl NOArpynMbl, XapakTepusyowmecs
SKOHOMMYECKOW OOHOPOAHOCTbIO C YYeTOM pacnpepe-
NeHNA KONMYecTBa CJlyyaeB rocnuTanusaunm.

CM, oTHOCALWMECA K YCIOBUAM KPYrIOCYyTOYHOIO CTa-
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Ta6nuual

MepeueHb KAMHUUYECKUX PEKOMEHAALMUI, BKAKOUEHHBIX B paboTy no ¢opmuposaHuto CM AAl METOAOB M PEXUMOB AYUYEBOM U

XUMUOAYUYEBOW Tepanuu
Table 1

List of the clinical guidelines used for the developing SM for methods and regimens of radiotherapy and chemoradiotherapy

HanmeHoBaHuMe KNMHN4YECKON

peKomeHAaLun

Pak nuwwesona
Esophageal cancer

Pak »enyaka

2 Gastric cancer

3 Pak nogxxenyaouHom »kenesbl
Pancreatic cancer

4 Pak npAmon Knwkm
Rectal cancer

5 Pak wutoBraHoOM »enesbl
Thyroid cancer

6 Pak roptanu
Cancer of the larynx

7 Pak wewnkn maTtkum
Cervical cancer

8 Pak Tena matku
Uterine corpus cancer

9 Pak npepctatenbHoOM »enesbl
Prostate cancer

10 Pak moueBoro nysbipa

Bladder cancer

MenaHoma KoXu
Skin melanoma
Pak K01 6a3afibHOKIETOYHbIN
12 1 NNTIOCKOKJTETOYHbII
Basal cell and squamous cell skin carcinoma

Pak monouHo »kenesbl

1

13 Breast cancer
Pak nerkoro
14
Lung cancer
Pak neueHmn
15 X
Liver cancer
16 Pak »enueBbiBOAALWNX NyTEN
Hepatobiliary cancer
MesoTenvnoma nnespbl
17 .
Pleural mesothelioma
18 Onyxonun cpepocTeHnaA 1 cepaua

Mediastinal mass and cardiac tumor

HanmeHoBaHue KNNHN4YECKon

peKkomeHAaLun
Pak Tpaxen

19
Tracheal cancer

20 Onyxonu CNOHHbIX Xenes
Salivary gland tumors
Pak roptaHorfnioTku

21
Cancer of the hypopharynx

2 Pak ry6bl
Cancer of the lip
Pak HocornoTku

23
Cancer of the nasopharynx

24 Pak nonoctu Hoca 1 MPUAATOYHbIX MasyX
Cancer of nasal cavity and paranasal sinuses
Pak potornotku

25
Cancer of the oropharynx

26 [NOCKOKNETOUHbI PaK BYJIbBbl
Squamous cell vulvar cancer

57 MNoCKOKNEeTOUHbI paK BRaranuiia
Squamous cell vagina cancer

28 Pak nonosoro uneHa
Penile cancer

29 [epMUHOTEHHbIE OMyXONW Y MyXUVH
Germ cell tumors in men
[NOCKOKNETOUHbI pak aHaJIbHOro KaHana,

30 aHanbHOro Kpas, nepuraHanbHOM KOXU
Squamous cell cancer of anal canal, anal margin,
perianal skin
KapuuHoma Mepkensa

31 h
Merkel cell carcinoma

32 3noKayecTBeHHbIe OMyXOonn KOoCTel
Malignant bone tumors

33 CapKOMbI MATKNX TKaHel

Soft tissue sarcoma

[epBrYHbIE OMYXONKY LIeHTPaNbHOW HEPBHOM
34 CUCTEMbI
Central nervous system primary cancer

MeTacTatnueckoe nopaeHne roJIoBHOro Mmosra

35 Central nervous system metastatic tumor

LMoHapa, paspaboTaHHble Ana KOHGOPMHON ANCTaHUN-
OHHOW NyyeBo Tepanuu, Gbiy CrpynnmMpoBaHbl B 5 noa-
rpynn (puc. 2), [NA KOHBEHLMOHANbHOM — 3 Noarpynmbl,
PaaVIOHYKNMAHOW Tepanun — 2 NOArpynbl, A8 KOHTAKT-
HoW NiyyeBow Tepanuu — B 1 nogrpynny.

OnAa meTogoB AWCTAHUMOHHOW NlyyeBOW Tepanum
KIMHMYECKUM NapameTpoM, MO3BONAKLWNM OTHECTHY
cnyyan rocnuTanmMsaummn K BblA€NeHHOW nogrpynne
CTaNio KONNMYeCTBO Gpakuuii; AN PagrvoHYKINAHON
- MHH paaunodapmaueBTuyeckoro npenapaTta; gns
MeTO[ OB XMMMONYyYeBOW Tepanun — ABa NapamMmeTpa:
KonuuectBo ¢pakuymii 1 MHH npoTmBoonyxoneBbix

NeKapCTBeHHbIX MNpenapaTtoB wmnm covyetaHne MHH
NPOTMBOOMNYXOJeBbIX npenapaTtos. [lepeyeHb MHH
NPOTMBOOMYXOJIEBbIX JIeKAPCTBEHHbIX MNpenapaToB
UJIN YX COUYETAHUN Obl1 CPOPMUPOBAH HA OCHOBE CBe-
OEHUN O MPOTMBOOMYXONEBbIX JIEKAPCTBEHHbIX Npe-
naparax, BKJitoueHHbix B CM xumuonyyeBon Tepanuu
(tabn. 3).

Ha cnegytowem stane HeKOTopble MOArPynMbl U3 Pas-
HbIX rpynn MeTofoB 06bearHeHbl B ogHy KCI' no cxoxen
CTOMMOCTW.

Ona meToaooB AOMCTAHUMOHHOW KOHBEHUMWaNbHOW
Nly4eBOW Tepanuu, BKIIYAOWMX Tepanuio Ha peHTre-
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F0.A. Ileposckux, E.B. Cemakosa, B.B. OmenbsHoBcKnii, A.A. KpaBLioB,

E.A. lpoxoposuy, M.B. ABkceHTbeBa, V.A. XKenesHskosa, A.B. [eTpoBckui

HoBble nogxopbl K hOpMUPOBAHUIO KNMHUKO-CTATUCTUYECKUX FPYNN AN ONAATbI Y4EBOWH U XUMUONYYEBOW Tepanuu
Ha OCHOBE KJIMHWYECKUX PEKOMEHALUIA C UCNOJIb30BAHMEM CTAHAAPTU3UPOBAHHbIX MOAYNEA MeULMHCKOI NOMOLLM

Ta6nuua 2

MepeyeHb rpynn MeToAOB AYyYEBOW U XUMUOAYYEBOI TEPANUU
Table 2

List of groups of radiotherapy and chemoradiotherapy methods

Bup npoTnBoomnyxonesoi
Tepanuu Fpynnbl MeTOAOB lyueBoil 1 XMMIUOy4€eBOi Tepanun

[ncTaHUMOHHan NyyeBas Tepanusa KOHBEHLMOHaNbHas (BKITIOYaeT Tepanuio Ha
peHTreHoTepaneBTMYECKMX anmnapaTax, ramMma-anmnapartbl, IMHEHble YCKOPUTENU 31EKTPOHOB)
Conventional external-beam radiotherapy (including therapy using X-ray machines, gamma-ray
machines, linear electron accelerators)

Jlyuesas Tepanus KoHdpopmHasa ancTaHumoHHasa Tepanua (BkntoyvaeT TexHonorun IMRT, IGRT, VMAT)
Radiotherapy Conformal external-beam radiotherapy (including IMRT, IGRT, VMAT technologies)

KoHTakTHasA nyueBas Tepanua (BKJIlOYaeT BHYTPUTKAHEBYIO U BHYTPUMONOCTHYIO TEPanuio)
Brachytherapy (including interstitial and intracavitary therapy)

PagvoHyknvaHas Tepanua
Radionuclide therapy

[JucTaHUMOHHas NyyYeBasn Tepanysa KOHBEHLMOHaNbHaA B COYETaHUM C MPOTMBOOMYXOJIEBOIA
neKapCcTBeHHOW Tepanueii (BKNOYaeT Tepanuio Ha raMma-annapaTbl, IMHENHbIE YCKOPUTENn
SNEKTPOHOB)

Conventional external-beam radiotherapy in combination with chemotherapy (including therapy
using gamma-ray machines, linear electron accelerators)

Xumnonyyesas Tepanua  KoHGOPMHaA AUCTaHLMOHHAA Tepanua B COYETaHNM C MPOTMBOOMYXONEBON JIEKapCTBEHHOW
Chemoradiotherapy Tepanueii (BkntouaeT TexHonoruu IMRT, IGRT, VMAT)
Conformal external-beam radiotherapy in combination with chemotherapy (including IMRT, IGRT,
VMAT technologies)
KoHTaKTHasA nyyeBas Tepanuma B COUETaHU C MPOTVBOOIYXONIEBOI JIEKaPCTBEHHO Tepanmei
(BK/IOYAET BHYTPUMONOCTHYIO Tepanuio)
Brachytherapy in combination with chemotherapy (including interstitial and intracavitary therapy)
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IMRT - nyyeBas Tepanua ¢ MOAYIMPOBaHHOW MHTEHCUBHOCTbIO / intensity-modulated radiation therapy
IGRT - nyueBas Tepanua c Bu3yanbHbIM KOHTponem / image-guided radiation therapy
VMAT - poTaumoHHoe 06beMHO-MOLYyNMpoBaHHOe obyyeHne / volumetric modulated art therapy
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Konunuecrso dpakumii / Number of fractions

m CpeHAn CTOMMOCTL OKa3aHnA MegHUMHCKON noMowy 0na KoHGOopMHOIT OHCTAaHUMOHHON Nyueeoi
Tepanun No CTaHOAPTM3NPOBaHHOMY Mogynto, py6./Average cost of medical care for conformal
radiotherapy according to the standardized module, RUB

Konuuecteo cnyvaes/Number of cases

Puc. 2. OnpeaeneHve noarpynn MeToA0B Ny4eBOW U XMMUOJTyHEeBOI Tepanuu Ha npumepe KOHGOPMHOW ANCTAHLIMOHHOW Jly4eBOn
Tepanuu, NPOBOAMMOM B YCIOBUSIX KPYITIOCYTOYHOrO CTaLMoHapa

Fig. 2. Determination of the subgroups of radiotherapy and chemoradiotherapy methods by the example of conformal external-beam
radiotherapy conducted in a full-time hospital
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t0.A. Neposckux, E.B. CemakoBa, B.B. OmenbsiHoBckuin, A.A. KpasLoB,

E.A. lMpoxoposuy, M.B. ABkceHTbeBa, V.A. XKenesHskosa, A.B. MeTpoBckuii

HoBbie noaxoab! K (hOpMUPOBAHUIO KIIMHUKO-CTATUCTUYECKMX FPYNN ANA ONNaTbl NY4eBOi U XMMUONYYEBON Tepanum
Ha OCHOBE KNIMHNYECKUX PEKOMEHAALKUIA C UCNONTb30BAHUEM CTAHAAPTU3UPOBAHHBIX MOAYIEA MeAULMHCKOI NOMOLLMN

Ta6Gnuua 3

MepeueHb MeXAYHapPOAHbIX HENAaTEHTOBaHHbIX Ha3BaHWUM
AeKapCTBEHHbIX NpenapaToB U UX COYETaHUN, UCNOAb3Ye-
MbIX NpU GOPMUPOBAHUN KAUHUKO-CTATUCTUUECKUX Tpynn
Table 3

List of drugs and their combinations used for developing

diagnosis related groups (according to their international

non-proprietary name)

n MHH nekapcTBeHHbIX NpenapaToB 1 NX COYeTaHUI

1 [JokcopybuunH
Doxorubicin

2 KaneunTabuH
Capecitabine

3 Kap6onnaTtuH
Carboplatin

4 MuTOoMULMH + KaneunTabuH
Mitimycin + Capecitabin

5 MutomMnLmH + pTopypauun
Mitomycin + Fluorouracil

6 Maknutakcen + kKapbonnatnH
Paclitaxel + Carboplatin
Temo3zonommpg,

7 .
Temozolomide

8 TpacTy3ymab
Trastuzumab

9 TpacTty3ymab + nepty3ymab
Trastuzumab + Pertuzumab
OTopypauumn

10 .
Fluorouracil

1 LleTykcuma6b
Cetuximab

12 Linknodochamug + [OKCOPYOMLIMH + LUCMNATUH
Cyclophosphamide + Doxorubicin + Cisplatin

13 LUncnnatmH
Cisplatin

14 LincnnatnH + gouetakcen
Cisplatin + Docetaxel

15 LincnnatvH + kaneunTtabux
Cisplatin + Capecitabine
Lincnnatun + dropypaumn

16 . - .
Cisplatin + Fluorouracil

17 3T1ono3ng + uMucnnaTuH

Etoposide + Cisplatin

MHH - mexpayHapofHoe HenaTeHTOBaHHOe Ha3BaHune

HOTepaneBTUYECKMX annapaTtax, ramma-annapaTax, num-
HelHbIX YCKOPUTENAX 3NeKTPOHOB, CPOPMUPOBAHO MO
3 KCT anAa nyyeson Tepannn B KPYrioCyTOYHOM U fHEB-
HOM CTaLMOHapax C Anana3oHoOM KonmyecTea dpakumi
[0 5 (BKnounTenbHo), ot 6 o 20 n 6onee 21 (BKAOUYN-
TenbHO).

Ons KoHOOPMHOW AMCTaHUMOHHOWN JlyyeBOW Tepa-
nuu, B TOM ymncie Bkaovatowen texHonornm IMRT, IGRT,
VMAT cpopmumpoBaHo no 5 KCI' gnsi KpyrnocyTOYHOro
M OHEBHOro CTaLMOHAPOB C AMana3oHOM KOnMyecTBa
dpakunn po 7 (BkNounTenbHo), ot 8 o 10, ot 11 go 20, oT
21 0o 32 v 6onee 33 (BKNIOUNTENBHO).

KoHTaKTHaa nyyeBas Tepanus, BKIOYaKOLWasa BHYTPU-
MOSIOCTHYIO 1 BHYTPUTKAHEBYIO Tepanuio, 00befHeHa ¢
pPagvioHYKNMAHOW Tepanunen, BKIoYatoLWwen pagnomnogre-
panuio 1 paarornofabnsaunio U Tepanuio CTPOHLMA XJo-
pugom [¥Sr], B ogHy KCI Kak gns KpyrinocyTOUYHOro, Tak
W OnA OHEBHOro CTaumoHapa. BHyTpuTKaHeBaa nyuyeBas
Tepanus, paguorioaTepanna 1 paanononabnsaumns BKo-
yeHbl Tonbko B KCI AnA KpyrnocyTouHOro craumoHapa.

[Ba ocTaBWMXCA MeTOAAa PagMOHYKIMAHOW Tepanun
(Tepanua camapusa okcabudpopom [*3Sm] u pagus xnopu-
nom [*°Ra]) o6beanHeHbl B ogHy KCI 13-3a 6onee Bbico-
KOV CTOMMOCTMW.

[na meTogoB XMMNONyYeBOM Tepanmm C coyeTaHnem
ONCTaHLMOHHOW KOHBEHLMANbHOW Iy4eBON Tepanuein ¢
NPOTNBOOMYXOMNEBbIMU NTIEKAPCTBEHHbIMU NpenapaTamu
(3a UCKNYeHremM TeMO30/I0MUA], LIeTYKCMMaba 1 KOM-
6uHauMy TpacTy3ymaba 1 nepty3ymaba) cGopmMrMpoBaHO
2 KCT pna KpyrnocyTouyHOro crtauroHapa ¢ AnarnasoHoM
dpakunn go 29 (BkNounutenoHo) 1 6onee 30 (BKNOUU-
TenbHo) 1 oaHa KCI' gna gHeBHOro ctaunoHapa (6e3 pas-
[eNleHUst Ha KONM4YecTBO dpakuumii).

[nsa coyeTaHUsi METOOB KOHGOPMHOWN AMCTaHLMOH-
HOW Ny4YeBOWN Tepanum C NPOTMBOOMYXOSIEBbIMU fleKap-
CTBEHHbIMKM MpernapaTtamn (3a UCKOYEHNEM TEMO30J10-
MM, LeTykcmmaba, KomOmHauum TpacTysymaba n nep-
Ty3ymaba) cdopmupoBaHo 2 KCI ana KpyrnocyTouHoro
CTauMoHapa ¢ AnanasoHom ¢pakumi go 29 (BKnounTenb-
Ho) 1 6onee 30 (BKNOUMUTENbHO) 1 oaHa KCI ana gHeBHOro
CTaumoHapa (6e3 pasgeneHus Ha KONMUYecTso GpaKkuuii).

MeToabl AMCTaHUMOHHOW Jly4eBOM Tepanum B coyeTa-
HMK C KOMOMHaLUMen TpacTy3ymaba n nepTysymaba o6b-
eanHeHbl B ogHy KCI Kak Ana KpyrnocyTOYHOro, Tak u
ONA OHEBHOrO CTaUMOHapa BHe 3aBMCMMOCTU OT MeToda
NyyeBOW Tepanuv 1 Konuuyectsa $pakumn, T.K. paccum-
TaHHasA CTOMMOCTb rocnuTtanusauum no CM B 6onbuiei
cTeneHu onpegenanach 3aTpaTamm Ha MPOTMBOOMNYyXose-
Bble JIeKapCTBEHHblE NpenaparTbl.

AHanNornyHo metofbl ANCTAHLNOHHON Ny4YeBOn Tepa-
Ny B COYETaHNM C TEMO30JIOMUZAOM WM LIeTYKCMMabom
Takxke 6b1n obbeuHeHbl B ogHy KCI Kak ansa Kpyrnocy-
TOYHOrO, TaK M ANA AHEBHOMO CTaLMIOHapa BHe 3aBUCUMO-
CTV OT MeTOZa JIy4eBOM Tepanum 1 Konnyectsa Gpakuui.

Mo wutoram npoBepeHHOU PaboTbl CHOPMUPOBaAHDI
KCT n paccuntaHbl ana Hux K3:

e ana onnatbl nyyeson Tepanum — 10 KCI' Kpyrnocy-
TOYHOro ctaymoHapa n 10 KCI' gHeBHOro craumo-
Hapa (Tabn. 4);

e AnA onnaTtbl XUMWONY4YeBOW Tepanuu (nyyeBon
Tepanun B COYEeTaHNN C NeKapCTBEHHON Tepanuen) —
7 KCT kpyrnocyTouHoro ctaumnoHapa u 5 KCI' gHeBs-
HOro cTauunoHapa (tabn. 5).

KnuHunuyeckne napametpbl, XapakTepusytoLme MeToAbl
N PEXMMbI TyYEBOW ST XMMIMOJTYYEBOW Tepaniu, BBeEHbI
B KauecTBe AOMOJTHUTESNbHBIX KNAaCcCUPUKALMOHHbBIX KpuTe-
pueB K 1Crosib3yeMon paHee MeAULIMHCKON yCyre 3aKoau-
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t0.A. Jlenosckux, E.B. CemakoBa, B.B. OmenbsHoBckuit, A.A. KpaBLios,

E.A. lMpoxoposuy, M.B. ABKkceHTbeBa, /.A. XKenesHsikoBa, A.B. eTpoBcKuii

HoBble nogxopbl K hOpMUPOBAHUIO KNMHUKO-CTATUCTUYECKUX FPYNN AN ONAATbI Y4EBOWH U XUMUONYYEBOW Tepanuu
Ha OCHOBE KJIMHWYECKUX PEKOMEHALUIA C UCNOJIb30BAHMEM CTAHAAPTU3UPOBAHHbIX MOAYNEA MeULMHCKOI NOMOLLM

Ta6nuua 4
KAMHUMKO-CcTaTUCTUUECKUE TPYNMbl AAA Ay4EBOW Tepanuu No YCAOBUSIM OKa3aHUA MeAULMHCKOW NOMOLLM C YKadaHUeM KO3 -
pULMEHTOB 3aTPATOEMKOCTH

=
Table 4
Diagnosis related groups and their weight coefficients for radiotherapy conducted in full-time and day hospitals %
OnucaHue B paclimnppoBLymKe Metopa n pexxum nyyeBon Tepanumn ‘ K3 %
. <
KpyrnocyTouHblii cTayuoHap o
Full-time hospital ><
JlyueBas Tepanusa (ypoBeHb 1)  KoHBeHUManbHaa AncTaHUMOHHasA nyyeBan Tepanus (1-5 dpakyuin) 104 O
Radiotherapy (level 1) Conventional external-beam radiotherapy (1-5 fractions) ! O
JlyueBas Tepanua (ypoBeHb 2)  KoHdopmHaa AncTaHLUMOHHaA nyyeBas Tepanua (1-7 dpakumin) 149 m
Radiotherapy (level 2) Conformal external-beam radiotherapy (1-7 fractions) ! <
KoHTaKTHaA 1 pagnoHyknnaHaa nyyesas Tepanua (pagnonoatepanus, o
JlyueBas Tepanuis (ypoBeHb 3)  paguoriofabnauus, Tepanusa CTPoHLMsA Xnopugom [#Sr]) 415 =
Radiotherapy (level 3) Brachytherapy and radionuclide therapy (radioiodine therapy, radioiodine ablation ! o
therapy, strontium chloride [¥Sr] therapy) o
JlyueBas Tepanua (ypoBeHb 4)  KoHBeHUManbHaa AMCTaHLMOHHAA nyyeBas Tepanua (6-20 dpakuui) 532 <
Radiotherapy (level 4) Conventional external-beam radiotherapy (6-20 fractions) ! —
JlyueBas Tepanusa (ypoBeHb 5)  KoHbopMHasa AMCTaHUMOHHanA nyyeBad Tepanua (8—10 dpakuuin) 468 <C
Radiotherapy (level 5) Conformal external-beam radiotherapy (8-10 fractions) ! o
JlyueBas Tepanua (ypoBeHb 6)  KoHdopmHasa ancTaHUMoHHaA nyyeBas Tepanua (11-20 dppakuumin) 747 X
Radiotherapy (level 6) Conformal external-beam radiotherapy (11-20 fractions) ! T
PapvoHyknvaHas nyyesas Tepanus (Tepanua camapusa okcabudopom ['*3Sm] v pagua <
JlyueBas Tepanus (ypoBeHb 7)  xnopugom [**Ra]) 871 E
Radiotherapy (level 7) Radionuclide therapy (samarium oxabifor ['**Sm] therapy and radium chloride [***Ra] !
therapy) O
JlyueBas Tepanua (ypoBeHb 8)  KoHBeHLManbHaa AWCTaHLMOHHAA nyyeBas Tepanua (bonee 21 dppakuuii) 942
Radiotherapy (level 8) Conventional external-beam radiotherapy (more than 21 fractions) !
JlyueBas Tepanusa (ypoBeHb 9)  KoHbopMHasa AMCTaHUMOHHaA nyyeBad Tepanua (21-32 dppakuuin) 1287
Radiotherapy (level 9) Conformal external-beam radiotherapy (21-32 fractions) !
JlyueBas Tepanua (ypoBeHb 10) KoHdopmHaa ancTaHLMOHHasA nyyeBas Tepanua (bonee 33 dppakuuin) 19.73
Radiotherapy (level 10) Conformal external-beam radiotherapy (more than 33 fractions) !
[HeBHOW CcTaumnoHap
Day hospital
JlyueBas Tepanus (ypoBeHb 1)  KoHBeHUManbHaa AUCTaHUMOHHas nyyeBas Tepanus (1-5 dpakuuia) 106
Radiotherapy (level 1) Conventional external-beam radiotherapy (1-5 fractions) !
JlyueBas Tepanus (ypoeHb 2)  KoHbopMHasa AMCTaHUMOHHaA nyyeBas Tepanus (1-7 dpakumi) 183
Radiotherapy (level 2) Conformal external-beam radiotherapy (1-7 fractions) !
JlyueBas Tepanua (ypoBeHb 3)  KoHBeHUManbHasa AMCTaHLMOHHAA nyyeBas Tepanua (6-20 ¢pakuui) 231
Radiotherapy (level 3) Conventional external-beam radiotherapy (6-20 fractions) !

KoHTaKTHaA 1 pagvioHyKnaHas lyyeBas Tepanua (Tepanuisa CTpoHUmMaA xnopugom [#Sr])
Internal radiotherapy and radionuclide therapy (radioiodine therapy, radioiodine 2,84
ablation therapy, strontium chloride [¥Sr] therapy)

JlyueBas Tepanua (ypoBeHb 5)  KoHdopmHaa ancTaHUMOHHasA nyyeBas Tepanua (8—10 Gppakuuii)

JlyueBas Tepanus (ypoBeHb 4)
Radiotherapy (level 4)

Radiotherapy (level 5) Conformal external-beam radiotherapy (8-10 fractions) e
JlyueBas Tepanusa (ypoBeHb 6)  KoHBeHUManbHaa AUCTaHUMOHHasA nyyeBasn Tepanua (6onee 21 dpakuuin) 45
Radiotherapy (level 6) Conventional external-beam radiotherapy (more than 21 fractions) !
JlyueBas Tepanua (ypoBeHb 7)  KoHdopmHaa AncTaHUMOHHaA nyyeBas Tepanua (11-20 dppakuumin) 631
Radiotherapy (level 7) Conformal external-beam radiotherapy (11-20 fractions) !
JlyueBas Tepanua (yposeHb 8)  KoHbopMHasa AMCTaHUMOHHaA nyyeBad Tepanua (21-32 ¢ppakumi) 11.19
Radiotherapy (level 8) Conformal external-beam radiotherapy (21-32 fractions) !
PapguoHyknugHas nyyeBas Tepanua (Tepanus camapusa okcabudopom [*3Sm]
JlyueBas Tepanus (ypoBeHb 9) 1 pagusa xnopuaom [2°Ral) 15.29
Radiotherapy (level 9) Radionuclide therapy (samarium oxabifor ['**Sm] therapy !
and radium chloride [**Ra] therapy)
JlyueBas Tepanua (yposeHb 10)  KoHdopmHaa ancTaHLMOHHasA nyyeBas Tepanua (bonee 33 dppakuuin) 17.42

Radiotherapy (level 10) Conformal external-beam radiotherapy (more than 33 fractions)

K3 - koadpduumeHT 3aTpaTtHOCTH
DRP - diagnosis related group
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t0.A. Neposckux, E.B. CemakoBa, B.B. OmenbsiHoBckuin, A.A. KpasLoB,
E.A. lMpoxoposuy, M.B. ABkceHTbeBa, V.A. XKenesHskosa, A.B. MeTpoBckuii

Hosbie noaxofb! K (hOpMUPOBAHUIO KIIMHUKO-CTATUCTUYECKUX FPYNN AN ONNAThl JIY4€BOA U XMMUONYYEBON TEPANUU
Ha OCHOBE KNWHUYECKUX PEKOMEHAALMIA C UCNONb30BAHUEM CTAHAAPTU3UPOBAHHLIX MOAYNEN MEAULMHCKONW NOMOLLM

Ta6nuua s

KAMHUKO-CTaTUCTUUECKME rPYNMbl AAA XMMUOAYUEBOW Tepanuu (\yueBas Tepanus B COUETaHWU C A€KapCTBEHHOMW Tepanuein)
no yCAOBUAM OKa3aHWUA MEAULMHCKOW MOMOLLM C yKa3aHUueM KO3pPpULIMEHTOB 3aTPaToeMKOCTU

Table 5

Diagnosis related groups and their weight coefficients for chemoradiotherapy (radiotherapy in combination with chemo-
therapy) conducted in full-time and day hospitals

OnucaHue B paclunppoBLKe

JlyueBas Tepanua B coyeTaHUn
C NleKapCTBEHHOW Tepanuei (ypoBeHb 1)
Chemoradiotherapy (level 1)

JlyueBas Tepanua B coueTaHUn
C NleKapCTBEHHON Tepanueli (YypoBeHb 2)
Chemoradiotherapy (level 2)

JlyueBan Tepanuna B coyeTaHUn
C NleKapCTBEHHON Tepanuel (ypoBeHb 3)
Chemoradiotherapy (level 3)

JlyueBas Tepanua B coyeTaHUN C
JleKapCTBeHHOW Tepanuel (ypoBeHb 4)
Chemoradiotherapy (level 4)

JlyueBas Tepanus B coueTaHUn
C NleKapCTBEHHOW Tepanueil (ypoBeHb 5)
Chemoradiotherapy (level 5)

JlyueBas Tepanus B coueTaHUN
C IEKAPCTBEHHO Tepanmei (ypoBeHb 6)
Chemoradiotherapy (level 6)

JlyueBas Tepanua B coueTaHUn
C NleKapCTBEHHOW Tepanuei (ypoBeHb 7)
Chemoradiotherapy (level 7)

JlyyeBas Tepanuma B coueTaHUn
C NeKapCTBeHHON Tepanuel (ypoBeHb 1)
Chemoradiotherapy (level 1)

JlyueBas Tepanus B coueTaHUn
C NleKapCTBEHHOW Tepanueii (ypoBeHb 2)
Chemoradiotherapy (level 2)

MeTop 1 pexum ny4yeBoun Tepanumn K3
KpyrnocyTouHbii cTaumoHap

Full-time hospital
KoHTakTHaA nyyeBas Tepanua B COYETaHUN C IEKAPCTBEHHON Tepanmen 385
Brachytherapy in combination with chemotherapy !
KoHBeHLUManbHaa AucTaHUMOHHaA nyyeBas Tepanua (1-29 dpakumin)
B COYeTaHMU C NeKapCTBEHHOV Tepanweli (3a NCKloYeHem
neKapcTBeHHO Tepanuyi TEMO30/1I0MULOM, LIeTyKCMMabom nnuv
TpacTy3ymabom+nepTy3ymabom) 9,47
Conventional external-beam radiotherapy (1-29 fractions) in combination
with chemotherapy (excluding Temozolomide, Cetuximab, Trastuzumab +
Pertuzumab)
KoHBeHUManbHaa AUCTaHLMOHHaA nyyeBan Tepanua (6onee 30
dpakunii BKNIOYNTENBHO) B COYETAHMN C IeKapCTBEHHOW Tepanuen (3a
UCKIOYEHNEM fIeKapCTBEHHON Tepaniin TEMO30JI0MUAOM, LieTyKCMmabom
1N Tpacty3ymabom-+neprysymabom) 10,95
Conventional external-beam radiotherapy (more than 30 fractions) in
combination with chemotherapy (excluding Temozolomide, Cetuximab,
Trastuzumab + Pertuzumab)
KoHdopMHasa aAncTaHUMOHHaA nyyeBas Tepanua nyyesas Tepanua (1-29
dpaKLuin) B cOYETaHUN C IeKapCTBEHHON Tepanuen (3a CKTIoYeHneM
neKapCcTBEHHON Tepanun TeMO30/0MUAOM, LieTyKCMMabom nnu
TpacTy3ymabom+nepTy3ymabom) 13,16
Conformal external-beam radiotherapy (1-29 fractions) in combination
with chemotherapy (excluding Temozolomide, Cetuximab, Trastuzumab +
Pertuzumab)
KoHdopMHas AncTaHLMOHHaA nyyeBas Tepanua nyyesas Tepanua (bonee
30 dpakuwmii BKITIOUUTENIbHO) B COUETAHNM C IeKapCTBEHHON Tepanueli (3a
UCKIOYEHEeM NIeKapCTBEHHON Tepanin TEMO30I0MUAOM, LieTyKcMmabom
UNK TpacTy3ymabom-+nepTy3ymabom) 14,63
Conformal external-beam radiotherapy (more than 30 fractions) in
combination with chemotherapy (excluding Temozolomide, Cetuximab,
Trastuzumab + Pertuzumab)
KoHBeHUManbHasa 1 KOHGOPMHaA ANCTaHLMOHHAA NyyYeBas Tepanus, B
coyeTaHUU C NeKapCcTBEHHON Tepanuel TpacTysymabom+nepTysymabom 19.17
Conventional and conformal external-beam radiotherapy in combination !
with chemotherapy using Trastuzumab + Pertuzumab
KoHBeHLManbHasa 1 KOHGOPMHaA ANCTaHLMOHHAA NyyeBas Tepanus,
B COYeTaHWU C NeKapCTBEHHON Tepanueil TeMO30/I0MUAOM MIN
LeTykcMmabom 31,29
Conventional and conformal external-beam radiotherapy in combination
with chemotherapy using Temozolomide or Cetuximab

[IHeBHOW CTauMoHap
Day hospital
KoHTakTHaA nyyeBas Tepanusa B COYETaHUV C IEKAPCTBEHHON Tepanmen 392
) I - L

Brachytherapy in combination with chemotherapy
KoHBeHLManbHaa AUCTaHLMOHHAA yyeBas Tepanua B COUeTaHnm C
NeKapCTBEHHON Tepanuen (3a NCKoUYeHVEeM NIeKapCTBEHHOW Tepanun
TEMO30JIOMUAOM, LIETYKCMMabom unm Tpactysymabom+nepTysymabom) 749

Conventional external-beam radiotherapy in combination with
chemotherapy (excluding Temozolomide, Cetuximab, Trastuzumab +
Pertuzumab)
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KoHpopMHas ArcTaHUMOHHas JlydeBas Tepanvs lyuesas Tepanus
B COYETaHWV C IeKapCTBEHHO Tepanuen (3a UCKIoueHnem

JlyueBas Tepanusa B couyetaHnn
C fleKapCTBEHHOW Tepanuei (ypoBeHb 3)
Chemoradiotherapy (level 3)

NeKapCTBEHHON Tepanun TeMO30/0MUAOM, LiIeTyKCUMabom nnu
TpacTy3ymabom+nepTy3ymabom)
Conformal external-beam radiotherapy in combination with

13,98

chemotherapy (excluding Temozolomide, Cetuximab, Trastuzumab +

Pertuzumab)

JlyueBas Tepanua B coueTaHun
C NleKapCTBEHHOW Tepanuei (ypoBeHb 4)
Chemoradiotherapy (level 4)

KoHBeHLManbHasa 1 KOHGOPMHaA ANCTaHLMOHHaA NyyeBas Tepanua B
coyeTaHnU C fIeKapCTBEHHO Tepanuein TpacTysymabom+nepTysymabom
Conventional and conformal external-beam radiotherapy in combination
with chemotherapy using Trastuzumab + Pertuzumab

25,11

KoHBeHLmanbHasA n KOH¢0pMHaﬂ ANCTaHUMOHHAaA ny4vyeBasd Tepanma

JlyueBas Tepanus B coyeTaHun
C NeKapCcTBeHHOW Tepanuen (ypoBeHb 5)
Chemoradiotherapy (level 5)

AMCTaHLMOHHaA NyyeBas Tepanusa B COYeTaHNN C IeKapCTBEHHOW
Tepanuern TeMO30/10MU0M WU LieTyKCMMabom
Conventional and conformal external-beam radiotherapy in combination

44,65

with chemotherapy using Temozolomide or Cetuximab

K3 - koadpduumeHT 3aTpaTtHOCTH
DRP - diagnosis related group

POBaHHOW B COOTBETCTBMM C HOMEHKIaTypOW, YTO NO3BO-
JINNIO OTHOCUTb CJTyYal FoCnUTanmn3aunm K npeanoxeHHbIM
KCT pna nyueBom n xummonyyeson Tepanuu. [1na nyyeson
Tepanuy LOMONHATENbHBIM KMAacCUPUKALMOHHBIM KpuTe-
puyem CTano KonmuecTBo ¢ppakuui, Ana XMMUOTyYeBON —
KonuuecTBo ppakumm n MHH nekapcTeeHHoro npenapara,
B COOTBETCTBUM C MEPEYHEM, YKa3aHHbIM B Tab. 3.

O6cyxpaeHne

Pacuet 3aTpat Ha oKa3saHvMe MeaULMHCKON MOMOLLN
60nbHbIM 3HO € NnpMmeHeHieM METOAOB Ny4YeBO 1 XU-
Muonyyesown Tepanuu B 2019 r. no3Bonva nepecMmoTpeTb
noaxodpl K popmupoBaHuio KCI, nprMeHsilowmxca ans
TapuduKauum cnyyaes rocnutanusauyum B cucteme OMC.
3aTpaTbl paccunTaHbl nyTem 06paboTkm CM, co3faHHbIX
Ha OCHOBE KJIMHUYECK/X PeKOMeHAauuii, Takum obpa-
30M, CO3[aHbl YC/IOBMA ONA pPelleHna cToAwern nepeg
3apaBooxpaHeHnem PO 3agaun — BHepeHne B NPaKTu-
KY KIMHUYECKNX PeKOMEHaLNA.

B pesynbtate npoBegeHHOW pPaboTbl yBenvyeHo
konnuectBo KCI gna nyueson Tepanun B mogenun KCI
2019 r. No cpaBHeHUIO C NpeabiayLWwmm rogom: ¢ 3 go
10 — gnA ycnoBWin KPYrinoCyTOYHOrO U AHEBHOrO CTa-
umoHapa. CywecTBeHHO nepecmoTpeHbl K3: ecnn B
npeabiaylwmx mopensx pasbpoc coctasnsn 2,0-3,53
ONA KPYrnocyToyHoro crauymoHapa m 3,64-6,42 gnA
OHeBHOro, To B mogenu 2019 r. oHM yBeNnuuIncb Ao
1,04-19,73 n 1,06-17,42 pna KPyrnocyTOYHOro 1 fHEeB-
HOro CTaunoHapa cooTBeTcTBeHHO. Co3panbl KCI ana
XMMUOJTyYeBOWN Tepanuu, KOTOpPbIX He OblIo B Npepbl-
Oywmx Bepcusx mogenu. BeegeHbl HoBble Knaccuou-
KaLWOHHble KPUTEPUM OTHECEeHUA C/lyyad rocnuTanu-
3auum K KCI' B gononHeHne K MeauUMHCKON ycnyre,
NCNONb3yeMO paHee: KOMMYeCcTBO Gpakuuin gns ny-
yeBoOW Tepanuu; Konnuectso ¢pakumuim u MHH npotu-
BOOMYXOJIEBbIX NIEKAPCTBEHHbIX MpenapaTtoB Ansa Xu-
MuonyyeBon Tepanuu [9].

BHeceHHble B Mogenb KCI 3aMeHeHnA [OoKHbI Coco6-
cTBOBaTh AnddepeHLUpoBaHHOMY 11 6onee cnpaBennu-
BOMY BO3MELLEHNMIO 3aTPaT Ha OKa3aHHYI0 MeAVLUHCKYIO
NMOMOLLb MEAVNLNHCKAM OpraH/3aumnam B 3aBUCMMOCTA OT
NPoOBOAMMOrO JleyeHua. icnonb3oBaHne [OMONHUTESNb-
HbIX KNacCnUKaLMOHHBIX KpUTEpPUEB JAacT BO3MOXKHOCTb
HaKoOMWTb CBEAEHUA O MEeTofax M peXxmnmax JiyuyeBon u
XMMNOJTYYEBOW Tepannn, NCNosb3yLWNXCA B peanbHOM
MPAKTUKe, 1 TaKMM 06Pa30M COBEPLIEHCTBOBATb MOAXO-
[bl K M1aHMPOBAHUI0 06bEMOB MeANLIMHCKON MOMOLLM Ha
ypoBHe cybbekTa Poccuiickon Oefepauun. B nepcnektu-
BE MOXHO OyAeT NPOBECTU CPpaBHeHVE GpaKTNUECKX AaH-
HbIX 06 MCMOMb3yeMbIX METOAAX U PEXMMAX JTYUEBOW U XU-
MUOTEPaNnX C SKCNEPTHbIMU OLIEHKaMM 1 UCMOJb30BaTb
pe3ynbTaTbl TaKOro aHanusa gna passutna mogenu KCI.
OTK CBefeHMA TakXKe NO3BONAT OLEHUBATb COOTBETCTBME
MeTOZa U peXrma fy4ueBor NN XMMNOSTyYeBO Tepanunu,
NPUMEHEHHOTO MPY OKa3aHUU MeAULMHCKON MOMOLLM
KOHKPETHOMY MaLMEHTY, KNMMHUYECKUM PEKOMEHALIMAM.

OTHeceHue rocnuTanusaumn Ana npoBefeHua nyye-
Boui Tepanuu K KCI' B 3aBMCMMOCTU OT KonnyecTsa dppak-
uun ncnonblyetca B aHanornuHbix KCI' cuctemax knac-
cndurKaumm B eBPONENCcKMX cTpaHax, Hanpumep, JaHun
[10] n Tepmanun [5, 6]. OgHako 0bbIYHO NpU GopMKUpPO-
BaHUU mogenu KCI ucnonb3yotca faHHble 0 dakTuve-
CKMX 3aTpaTax MeanUnHCKMX opranunsaumni [13]. OgHako
B PO cBefieHMA 0 GpaKTMUeCKMx 3aTpaTax Ha NpoBefeHre
Nly4eBOM W XMMWOJTYYEBOW TepanunM OYeHb CKyAHbIe.
Kpome TOro, cpegu cneumanuctoB pacnpocTpaHeHO
ybexaeHune, uTo CylLeCcTBOBaBLUME BMJIOTb A0 HACTOA-
wero BpemeHn Tapudbl OMC HepoCTaTOuHbl ANA Bbl-
MOJIHEHNA COBPEMEHHbIX KINHUYECKUX peKOMeHZauun.
[MpeanoXkeHHbI NOAXOA HaMpaB/ieH Ha COrnacoBaHue
TapUPOB C KIUHNYECKMMU PEKOMEHIALMAMM.

OueBMAHO, UTO MO Mepe aKTyann3aunm KNMHNYEeCKnX
pekomMeHaauun notpebyetca nepecmotp KCI B uyactu
onnaTtbl Iy4eBOW N XMMMUOJTYYEBOW Tepanuu, YTo No3Bo-
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Hosble noagxoabl K (hOPMUPOBAHUIO KNMHUKO-CTATUCTUYECKUX FPYNN QNS ONNaTbl NY4EBOW U XUMNUONYYEBON TEPANUK
Ha OCHOBE KNIMHNYECKUX PEKOMEHAAUMUA C UCNONb30BaHUEM CTAHAAPTU3MPOBAHHBIX MOZYNEH MeAULIMHCKON NOMOLLM

JINT 1 B QanbHeleM NoaaepKrBaTb Tapudbl Ha oKasa-
HYe MeaMUVHCKOW MOMOLM HA YPOBHE, [OCTAaTOYHOM
ONA cobMoeHNs KINMHNYECKNX PeKOMEHAALNIA.

3aKknoyeHune

Mogenb KCI 2019 . gna onnatbl y4eBON Y XUMMNO-
nyyeBoy Tepanuu chopmMrpOBaHa C MPUMEHEHMEM Me-
TOAVKM, MO3BONIAOLEN COrflacoBaTb Tapudbl Ha onnaTy
MeaULMHCKOW MOMOLUM C KNIMHUYECKUMUN peKOMEeHAaL -
amun. MpepgnoxeHHaa mogenb KCI otnnuaeTca ot npea-
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LeCTBYIOLMX GONBLINM KONIMYECTBOM FPy, B TOM YMC-
ne BblAeNeHHbIMW Fpynnamm 4aa oniatbl XMMUOMYy4YeBOW
Tepanuu, HOBbIMU KNAacCUPUKALMOHHBIMU KPUTEPUAMU
(konuuectBo ¢pakuun 1 MHH npotuBoonyxonesbIx ne-
KapCTBEHHbIX MPEenapaToB) 1 AManazoHoM Ko3dpduLm-
€HTOB 3aTPaTOEMKOCTH, YTO MO3BOJSINT afjleKBAaTHO BO3-
MeLlaTb 3aTpaTbl 338 OKa3aHHY MeAULUHCKY0 MOMOLLb
B 3aBUCMMOCTM OT MPUMEHEHHOrO MeTofa U pexuma
Ny4YeBOW VAN XMMUOSyYeBOW Tepanuu.
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E.B. ®PunoHenko, A.H. Ypnoea, HO.B. Baxaboea, C.B. Meaeepes, O.B. MatopuH,
H.N. Tpuropbesbix, A.[l. Kanpux
MHUNOMU um. TN.A. Tepuera — dunman PIBY «<HMULL pagnonorumy Munsapasa Poccum,

Mockea, Poccun

Pesiome

MpriBeneHbl pe3ynbraThl 11-N1eTHEro KAMHWYECKOro HabnogeHns 1 NeYeHna NauneHTKy ¢ 6a3anbHOKNETOUHbIM pakoM Koxu nuua |l ctagum
(T2NOMO). AHamHe3 TeueHUA 3aboneBaHNA CBA3aH C AnMTeNbHbIM (c 2001 no 2008 rT.) HealeKBaTHbIM JleUeHneMm, BCIeACTBME OTCYTCTBUA Npa-
BUJIbHOTO narHosa. [locne yctaHoBKM gunarHosa, ¢ 2008 no 2019 rr. 8 MHUOW um. N.A. TepueHa B LieHTpe nasepHoii n oTogmHammnyeckon ava-
FHOCTVKM 1 Tepanum onyxosel NaureHTKe NpoBeeHO OpraHOCOXpaHsioLLee neyeHe METOAOM MHOFOKYpPCOBO GOToAVHaMUUYEeCKo Tepanum
(OAT) n nekapcTBeHHOW TapreTHoON Tepanuu. MposeaeHo 23 Kypca OAT ¢ oToceHcMbr3aTopamm XJIOPUHOBOTO PAAA U 5-aMUHONEBYIMHO-
Bol Kucnotbl. C 2018 I. NauMeHTKa HaXo4MTCA B MpoLecce 1eKapCTBEHHOTO fleueHns TapreTHo Tepanvei BUcMmogerno6om. Ha ¢oHe TapreTHoro
JIeKapCTBEHHOTO JIeYeHMA NPy KOHTPOSIbHOM ocmoTpe B 2019 T. BbiABIEH NPOLOIKEHHbIN POCT OCTaTOUYHONM OMYyXONw, NPOBeAEH OYepesHON
Kypc ®[T. Becb cpok HabnofeHNA NaLuneHTKa NepeHocna ieyeHre XopoLuo, 6e3 0OCIOXKHEHUI C XOPOLUMM KaueCTBOM XXWU3HU 1 YAOBNETBOPU-
TENbHbIM KOCMETUYECKUM SbdeKTOM.

KntoueBble cnoBa: 6a3anbHOKNETOUYHbI PaK KOXWu, ¢0TOAI/IHaMI/I‘-IeCKaFI Tepanusa, (I)OTOCEHCVI6I/U'IVI3aTOp, TapreTHaAa Tepanua, Brcmogmerno.
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Abstract
The results of an 11-year clinical observation and treatment of a patient with stage Il basal cell carcinoma of the face (T2NOMO) are presented.
History of the illness is associated with a long (from 2001 to 2008) inadequate treatment, due to the incorrect diagnosis. After the proper diag-
nosis was established, from 2008 to 2019 at the Center for Laser and Photodynamic Diagnostics and Tumor Therapy of P.A. Herzen Moscow
Oncology Research Center, the patient underwent organ-preserving treatment using the multi-course photodynamic therapy (PDT) and drug
targeted therapy. In total, 23 courses of PDT were conducted with photosensitizers of the chlorin series and 5-aminolevulinic acid during
this period. Since 2018, the patient is in the process of targeted drug treatment with Vismodegib. In the course of targeted drug treatment, a
follow-up examination in 2019 revealed continued growth of the residual tumor, and another course of PDT was carried out. Throughout the
observation period, the patient tolerated the treatment well, without complications, with a good quality of life and satisfactory cosmetic effect.

Keywords: basal cell skin cancer, photodynamic therapy, photosensitizer, targeted therapy, vismodegib.
For citations: Filonenko E.V., Urlova A.N., Vakhabova Yu.V., Medvedev S.V., Matorin O.V., Grigorievykh N.I., Kaprin A.D. Multi-course pho-
todynamic therapy of basal cell skin cancer of the central face area (clinical study), Biomedical Photonics, 2019, vol. 8, no. 4, pp. 47-52. (in

Russian) doi: 10.24931/2413-9432-2019-8-4-47-52

Contacts: Grigorievykh N.I., e-mail: n41493@icloud.com

BIOMEDICAL PHOTONICS T.8,N24/2019

KIIMHNYECKHWE HABJIIOAEHWNY

a7



=
AN
T
L
)
—
LO
<
T
L
AN
A4
O
L
T
AN
T
AN
=
A4

E.B. ®unoHeHko, A.H. Ypnoga, H0.B. Baxa6oBa, C.B. Meageaes, 0.B. MatopuH, H.W. lpuropbesbix, A.I. KanpuH
MHuorokypcosas thoTogMHamuyeckas Tepanus npu 6a3anbHo-KNETOYHOM paKe KOXH

ba3zanbHo-KneTouHbli pak (BKPK) aBnAaetca camon
pacnpoCcTpaHeHHOM 3/10KauYeCTBEHHOWM ONYXOJbio KOXKMK,
a TaKkXe CamMON PacnpOCTPAHEHHOW 3/I0KAYeCTBEHHOM
onyxonbto y uvenoseka [1]. Boicokme nokasatenu 3ab6o-
nesaemocTu — 2,75 MmnanoHa ciyyaes BO BCeEM MuUpe —
CBMAETENbCTBYIOT 00 aKTyanbHOCTY MPOGSIEMbI IeYeHUs
BKPK ons obuecTBeHHOro 3paBooxpaHeHus. Exeron-
HO B MMpPe AMarHOCTUpyeTCA He MeHee 3,5 MUIIMOHOB
HOBbIX HEMENTAHOLUTAPHbIX 3/10KaUYeCTBEHHbIX HOBOOO-
pa3oBaHu KOXW. M3 HUX 75% , UTO cOCTaBnAeT He me-
Hee 2 MWUIMOHOB HOBbIX C/lyYyaeB B rof, NPUXOAUTCA
Ha Jono 6a3anbHOKIIETOUHOW KapuuHoMmbl [2, 3]. Yawe
BCcero Oonie3Hb BCTpevaeTCcA cpefu npefacTaBuTenei
€BpOoNeougHOM pacbl, CPeAn KOTOPOW PUCK Pa3BUTUA
6a3aNbHO-KNETOUYHOM KApPLMHOMbI B TEUYEHUE >KN3HU
cocTaBnsaet 30% [4]. OcHOBHbIM MOCTYNaToOM B Tepannn
BKPK aBnaeTca He TONbKO N3fIeYeHne, HO U COXPaHeHMe
dYHKUMM OpraHa npy MUHVMMANbHOM KOCMETUYECKOM
fedeKkte 0cO6eHHO B Ciyyae NoKanmsauuy onyxonm Ha
KoXKe nuua.

Mpwy BLICOKOM pUCKe KOCMETUYECKOTO fiedeKTa OT Xu-
PYPryecKoro feyeHuns 1 y4yeBor Tepanu 060CHOBAHO
nposefeHne doTtoarHammnyeckor Tepanum (OAT). QAT -
METO[ CENEKTMBHOIO Pa3spyLUEHMA OMYXONN — BbIrOAHO
OTNINYAETCA OT APYrNX BapMaHTOB NMPOTUBOOMYXONIEBOrO
NeYeHUs HanpaBNeHHOCTbIO AEeCTPYKTMBHOIO OeNCTBUA
Ha ornyxonesble TKaHW. [Tpy 3TOM OKpy»KatoLLe Onyxosb
Hen3MeHeHHbIe TKaHN He NOBPEXKAAITCA, UTO NO3BONAET
MHOroKpaTHO npumeHaTb QT 6e3 yuepba fns HopMasb-
HbIX TKaHen 1 6e3 pa3BUTUA PE3NCTEHTHOCTY OMyXOn K
neyeHuno. B M1poBoOM KNMHNYECKOW NpakTuKe ans neve-
HVA 6a3a/IbHOKNIETOUHOTO PaKa Koxu metog OAT wrpoko
npumeHsetca c 1978 r., B Poccum — ¢ 1992 . [5].

[dpyrum BapvaHTOM HanpaBfieHHOro MPOTUBOOMY-
XOJIeBOro BO3LeNCTBMA Npu 6a3anbHOKIETOUHOM pake
KOXMW ABNAETCA NPUMEHEHWe TapreTHOW neKapCTBEeH-
HoW Tepanuu. Bucmopern6d — nepBblii NEeKAPCTBEHHbIN
npenapar, NpefHa3HaYyeHHbI AnA npuema BHYTPb, B
K/lacce UHIMOUTOPOB CUTHANIbHOTO MYTU X34XXOK. Bric-
mMozernd — HU3KOMOJNEKYIsIPHOE BELLEeCTBO, CENIEKTB-
HO MHrubupymwlee npotemH Smoothened (SMO), Tem
caMbiM OnOKMpya nepepavy CUrHana BHYTPb KIETKM,
YTO MPENATCTBYET HEKOHTPONMPYEMOMY AENEHNI0 Kie-
TOK [6]. DPPeKTUBHOCTb MHIMOUPOBAHUA CUTHANIbHOIO
nyTn Hh B neyeHun mecTHOpacnpoOCTPaHEHHOrO 1 Me-
TacTaTUYeCKoro 6asanbHOKIETOYHOrO paka KoXu Obina
noaTBep)KAeHa B MEXAYHAapOAHOM MHOrOLEHTPOBOM
KNUHUYeckom uccnegosaHum ll-onm ¢asbl ERIVANCE.
Ha ocHOBaHUWM pe3ynbTaToOB 3TOr0 UCCNefOBaHUA BUC-
mogern6 B 2012 r. 6bin ogobpeH FDA (Food and Drug
Administration — YnpasneHve no caHnTapHOMy Haa30py
33 KauyeCTBOM MULLEBbIX MPOAYKTOB VM MeAUKAMEHTOB
CLUA), a B 2013 . — EMEA (European Medicines Agen-
cy — EBponeiickoe areHTCTBO NIeKapCTBEHHbIX CPEACTB).
B Poccum Brcmogern6 6o 3apernctpupoBaH 26.09.2013

LLEHTPaNbHOIA 30HbI NNLA (KNMHUYECKOE HabnaeHue)

(JM-002252) 1 ¢ 3TOro MOMeHTa BOLUEN B KIIMHNYECKYIO
NPaKTUKYy POCCUNCKNX OHKOJIOrOB 1 MPUMeEHAETCA ANA
NeyeHna NaumeHTOB C MeTacTaTUYeCKOM WM MEeCTHO-
pacnpocTpaHeHHOW 6a3anbHOKJIETOYHOWN KapLMHOMOM
y B3pOC/bIX Npy peuunarise 3aboneBaHns nocsie Xnpyp-
FMYECKOro fieYeHns Un B CJlyYae HellenecoobpasHoCTu
NpoBeAeHUA XNPYPrMyeckoro BMeLaTenbCcTBa Unm ny-
YeBOW TEpaNuU.

MprBOAMM KNUHMYECKOE HabnogeHe aanTenbHOro
neyeHUss GONbHOM C OOWMPHBIM 6a3aNbHOKNETOUYHbBIM
paKoM LieHTpasibHOM 30HbI NnLa.

bonbHaaK., 1990r.p.,8 2001 r., B BO3pacTe 11 netBnep-
Bble OTMeTUNa y ceba nosBneHne obpa3oBaHus B BUe
pPaHKM Ha CNUHKEe HOCA, CAMOCTOATENbHO He neynnach.
B 2002 r. B CBA3M C He3aXXMBalLeN PaHKOM NauueHTKa
CcaMoCTOATeNIbHO 0OpaTUIach K AepmMaToniory no mecTy
KUTeNbCTBA: NaLUeHTKe peKoMeHAO0BaHa MeCcTHasA Tepa-
nus Masamun, He aaswas 3¢dekTa. B 2004 r. BbinosnHeHa
nasepHas abnauma o6pa3oBaHUsA, OQHAKO 3aXKMBJIEHA 1
3¢ddeKTa OT NPOBEeEHHOro fleyeHUs Takxe He 6bino. B
CBA3M C HaNMuriemM 06pPa3oBaHUA KOXM HOCA MaLMEHTKa
Ha NPOTAXKEHUW MATU NIeT HEOAHOKPATHO obpallanach K
JepmaTonoram pasfiMyHbIX rOCYAapCTBEHHbIX M YaCTHbIX
yupexneHun, rge nauneHTKe HasdHayanu KOHCepBaTUB-
HYI0 Tepanuio PasNYHbIMU Ma3AMU C HE3HAUMTESIbHbIM
3bdEKTOM, LUTONOIMYECKOrO NCCNIelOBaHNA NPy 3TOM
He BbIMONHANM, 06pa30oBaHNe YBENNUMBaNOCh B pa3me-
pax. B okTabpe 2007 I. B CBA3U C fanbHellweM POCTOM
06pa3oBaHNsA 1 MOSBNEHMA HOBbIX OUYAroB Ha KOXKe HOCa
1 Npuneramwmnx oTAeN0B WeK, NaLMeHTKy HanpaBuiu B
KIMHVKY KOXHbIX 60Nie3Hell MefMLNHCKOrO YHUBEPCU-
TeTa, rae 6b11 NOCTaB/EeH AMArHO3 HEBPOTUYECKIME IKCKO-
puaumu, KofbLeBrHaA rpaHynema 1 npoBefeHo MecT-
Hoe fieyeHne masamu, renem «Kypurosmn», NO — Tepanus,
naHrugasa 3000 ME, renb akToBernH, MeTunypauuiosas
Mas3b, 5%-aa KcepodopmMHasa masb, refib «Ypbsix». B pe-
3yNnbTaTe NPOBEAEeHHOrO NIeYEeHNA OTMEYEH perpecc Bbl-
cbinaHuii Ha 50-55%. B gekabpe 2007 r. B €BA3U C Npo-
LOJIXKEeHHbIM POCTOM 06Pa30BaHUi1 1 NOABNIEHNA HOBOTO
ouara Ha Korke NpaBol LeKy NauneHTKa CaMoCToATe b-
HO obpaTuiacb B KOMMEPUYECKUA MEANLMHCKUAN LEHTP,
rae BrepBble 3arnofo3pwin 3/10KauecTBeHHoe 0bpaso-
BaHWe, naumeHTKa HanpasneHa B MHAOW um. TL.A. Tep-
ueHa. B aHBape 2008 . naumeHTKa obpatmnacb B MH/OU
nm. MN.A. TepueHa, rae npu cockobe 6bin NOCTaBMIeH ana-
rHO3 6a3aIbHOKJIETOYHBIN PaK, OMyXOJieBble U3MEHEHNA
Ha TOT MOMEHT 3aHVMasn BCIO MOBEPXHOCTb HAPY>KHOTO
HOCa C MepexofoM Ha KOXY LekK. 1o gaHHbIM ob6cnefo-
BAHUSA PErMoHapPHbIX U OTAANIEHHbIX METAacTa3oB He 06-
Hapy>keHo. KnuHnyeckasa cntyaumsa obcy>KaeHa Ha pac-
LWUMPEHHOM KOHCWUIMYMe, MauMeHTKe pPeKOMeHOOBaHO
nposeaeHne GOTOANHAMUYECKON Tepanuu.

Mpu nnanmposaHun OAT, c yyeTom BO3pacTa nauu-
€HTKW, NoKanm3auum onyxosieBoro npolecca, noBepx-
HOCTHOW GOPMbI POCTa OMyX0onu GblfIo MPUHATO peLle-

48

BIOMEDICAL PHOTONICS T.8, N24/2019



E.B. ®unoHexko, A.H. Ypnosa, t0.B. Baxaboga, C.B. Measeaes, 0.B. MatopuH, H.W. lpuropbesbix, A.[l. Kanpu
Muorokypcosasi (hoToAMHAMKUYECKas TEPANUA Npu 6a3anbHO-KNETOYHOM PaKe KOXU
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Puc. 1. KnuHu-
yecKasl KapTuHa
yepes 2 mec
nocsne nepBoro
Kypca ®AT
(uoHb 2008 1)
Fig. 1. Clinical
picture after the
- first course of
PDT (June 2008)

Hue o nposegeHun QAT c anNANKALNUOHHbIM MPUMeEHe-
Hnem 5-amnHoneBynnHoBown KMcnotbl (5-AJIK).

B anpene un gekabpe 2008 r. npoegeHo 2 kypca OAOT
C SKCTEMMOpPAIbHbIM MPUrOTOBNEHMEM Ma3n Ha OCHOBE
nopouwka 5-AJ1K (puc. 1).

B deBpane (2), mapte (1) n Hosbpe (2) 2009 r. npoBe-
[EeHO 5 KypCOB C 3KCTEMMOpasbHbIM MPUrOTOBJIEHNEM
Ma3u Ha OCHOBe nopouka 5-AJIK.

C yueTom Hannuma B fiekabpe 2009 r. LMTONOrnYecKm
NoATBEPKAEHHOWN OCTAaTOYHOWN ONyX0sNv MO Kpato pybua,
6blI0 NPUHATO peLleHne o BbinonHeHun OAT ¢ BHYTpuU-
BEHHbIM BBeAeHVeM poToCEHCMOMNN3aTOPOB. bbin Npo-
BefieH 1 Kypc ¢ doToremom.

B anpene n Hosabpe 2010 . - 2 kypca OAT (boTorem
1 $OTOAUTA3VH) B CBA3M C NPOJOIXKEHHBIM POCTOM OMy-
X0 B LIeHTPe 1 Mo Kpato pybua (anpenb) n no Kpato
pybua KoXu Hoca cnpaa pasmepamu 0,5x0,3 cm (Ho-
A6pb) (puc. 2).

B pekabpe 2011 r. - 1 kypc OAT (pagaxnopuvH) no
noeofy peuuavea 3aboneBaHuns no Kpato pybua go 0,3
cm. Mo gaHHbiM MPT ¢ B/B KOHTpacTUpOBaHMEM: B MAT-
KMX TKaHAX MPaBOro Kpbiyia Hoca Ha ¢oHe pedopmauun
[ONONHUTENbHbIE 06PA30BaHUA He onpedensalTcs, OT-
MEUaeTCA OTeK KOXMW 1 MOJKOXKHOW KNeTuaTkn Ha 1 cm
BbllLe KOHYMKa HOCa 1 MO XOAy NIeBOro Kpblla HOCa Ha
npoTaXeHun o 17x12 mm.

B aBrycte 2012 r. npoBepeH 1 kypc OT (pagaxnopuiH)
no nosoay peuunarea 3aboneBaHnsA B 0011aCTU KOHUYMKA U
CMUHKW HOCA, NPaBOro 1 NeBOro CKaTa Hoca.

B ceHTAbpe 2013 1., B CBA3M C OTCYTCTBMEM MOJIHOM
perpeccum onyxonu nocsie MHorokypcoson ®AT, 60sb-
Hasi 6blla NPOKOHCYNbTUPOBAHA 3aB. kKadenpol nna-
CTUYECKON 1 yentocTHo-nuueBon xupyprum OrAQY BO
MNepsbit MTMY nm. .M. CeueHoBa M3 PO, akageMrnkom
PAH, npod. MunaHoBbim H.O. 0 BO3MOXKHOCTU O6LINPHO-
ro XMPYypruyeckoro BMeLLaTe/IbCTBA C PEKOHCTPYKTMB-
HO-MIACTUYECKM KOMIMOHEHTOM. YUnTbiBasi OTCYTCTBUE
MOPaXKEHUs1 KOCHBbIX 1 XPALLEBbIX CTPYKTYP, a Takxke
MoNoXUTeNbHbIN 3¢deKkT oT NpoBoanMbIX KypcoB OAT,
OblIO MPUHATO peLleHne O NPeAnoYTUTENIbHOCTU MPO-
nomkeHna mHorokypcosor OAT nepen xupypruyeckmum
NeyeHnem.

B ceHTs6pe 2013 r. npoBegeH 1 kypc OOT (boTonoH)
Ha 6 OYaroB peuMaVMBHOrO 06a3asbHOKJIETOUYHOIO paka
KOX1 Mo Kpato 30Hbl OAT: B 0611aCTy NpaBoro ckaTta Hoca
GnVKe K Kpblily HOCa (OMyXoneBbli ouar TeMHO-PO30BO-

Puc. 2. KnuHnvyeckasa KapTuHa:
a - po nposegenus ®AT (anpenb 2010 1.);
6 — nocne nposegexnus ®AT (monb 2010T.)
Fig. 2. Clinical picture
a — before PDT (April 2010);
6 — after PDT (July 2010)
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Puc. 3. KnuHnyeckas KapTuHa:

a - go nposegeHuss PAT (mapt 2017 r.);

6 — nocne nposegenus ®AT (uonb 2017 r.)
Fig. 3. Clinical picture

a - before PDT (March 2017);

6 - after PDT (July 2017)

ro uBeTa, AMaMeTpomM Ao 1 CM), aHaNnornyHble oyarn Ha
KOHuMKe Hoca (0,8x0,3 cm), Ha cnnHKe Hoca (0,4 cm), Ha
Koxe nepeHocuupbl (0,4x0,4 cm). Mo gaHHbIM MPT ¢ B/B
KOHTPACTMPOBaHNEM MSATKUX TKaHel nuua 6e3 cyue-
CTBEHHOW ANHAMUKM B cpaBHeHnn ¢ MPT o1 2011 .

B mapTe u gekabpe 2014 r. - 2 kypca QAT (pagaxno-
PVH) MO NOBOAY MPOAOKEHHOIO POCTa ONYXOn B 00-
NacTu ckaTa Hoca pa3mepom Ao 1,0 cM 1 CNMHKK Hoca
pa3smepom 1,0x1,5 cm, COOTBETCTBEHHO.

LIEHTpaNbHOM 30HbI NULLA (KNTMHUYECKOE HabNIofIeHue)

B aBrycte 2015 r. — 1 kypc OAT (pagaxnopwuH) Ha 5
oyaroB 6a3anbHOKIETOYHOrO PaKa KoXu B 06actu npa-
BOW LLEKW, KOHUMKA HOCA, NeBOro Kpbijla HOCa, Ne€BOro
CKaTa HOCa, CMNHKW HOCa.

Mo paHHbIM MPT MArKMx TKaHen nnua C B/B KOHTpa-
CTUPOBaAHUEM, BbINOSIHEHHOrO B HOosibpe 2015 r.: npw
KOHTpONbHOM ocmoTpe MP-nccnegoBaHua nnueBoro
OoTAena uvepena B MArKMX TKAHAX HOCa Ha GoHe ux Je-
dbopmaLun JononHUTeNbHble 06pPa3oBaHUsA He onpefe-
NATCA, OTMEYAETCA HE3HAUNTENbHbIV OTEK KOXM 1 NOfA-
KOXKHOW KneTyaTKu cnpaBa. YoeanTtenbHbix MP-gaHHbIx
3a ONYXOJIeBYI0 NATONIOMMNIO HE OTMeYaeTCA.

B mae n pekabpe 2016 r. npoBegeHo 2 kypca OAT (c
npenapatamy pagaxyiopviH 1 IEBYSIOH) MO NOBOAY peLu-
[vBa 3aboneBaHNsA B 0611acTv IEBON LUEKM, CTIMHKK HOCA,
NEeBOro CKaTa HOCa, MPABO LLEKM.

B mapTe, mae 1 gekabpe 2017 r. — 3 Kypca (GOTONOoH,
pafaxnopuH, NeBYSIOH) Mo NoBoAy peuranea 3abonesa-
HVA B BUJE HOBOrO ovara B 006/1aCT! BHYTPEHHEro yrna
npaBoro rnasa AnameTpom Ao 1 CM 1 NPOJOSIXKEHHOIO
pOCTa onyxonu no Kpaw PyOLOBbIX M3MEHEHUN B 00-
NnacTn NEeBON LWEKN, TIeBOro CKaTa U NpeaaBepusa Hoca,
MPaBOW LWEKM MO HUXKHEMY KPato U BepXHEMY Kpato py6-
ua. Mo gaHHbIM MPT MArKNX TKaHen NMLEBOrO CKeneTa C
B/B KOHTPACTMPOBaHMEM, BbINOSIHEHHON B OKTAGpe 2017
I.: NPV HAaTVBHOM CKaHMPOBaHUM 1 Ha MOCTKOHTPACTHbIX
cpe3ax pyOLOBbI/i yUaCTOK B MOAKOXKHOW KieTyaTKe Ha
YPOBHE CKYNIOBOW Ayrn CripaBa MPOTAXEHHOCTbIO A0
28 MM, 6nmKe K NpaBoOMy Kpblily HOCa B TOJILLE KneTyaT-
K OyrpucTbiii MArKOTKaHHbIA KOMMOHEHT pa3Mepom
9x13x8 MM C OTYETNNBbIM AENOHMPOBaHNEM KOHTpacTa.

Puc. 4. KnuHnyeckas KapTuHa:

a — [0 NpoBeAeHUs Ha3Ha4yeHus Bucmoaerméa (mwonb 2018 r.);

6 — yepe3 4 mec nocne Havyana ne4yeHuss BUCMOAErMGoMm;

B — Yepe3 9 Mec nocne Havyana nevyeH1s BUCMOAETMGOM
Fig. 4. Clinical picture

a — before treatment with Vismodegib (June 2018);

6 — after 4 months of treatment with Vismodegib;

B — after 9 months of treatment with Vismodegib
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Puc. 5. KnuHuyeckas kaptuHa (2019r.):

a — NPOAO/IKEHHBIN POCT ONyXONU Kpbina Hoca cnpasa go ©AT;

6 — HeKpo3 onyxonu, 1 Hegens nocne OAT;
B — MosiHasA perpeccus onyxonu, 3 mec nocne ®AT
Fig. 5. Clinical picture (2019)

a — continued tumor growth on the right wing of the nose before PDT;

6 — tumor necrosis, 1 week after PDT;
B — complete tumor regression, 3 months after PDT

JecTpyKuum, oteka KOCTHbIX 1 MOAKOMHbIX »KUAKOCTHbIX
CKOMEHUN He BblABNEHO (puc. 3).

B mapte u utone 2018 r. nposegeHo 2 kypca OAT (pa-
[axJIOPVH) Ha ouary 6a3anbHOKIIETOYHOIO paka KoXu
repeHOCULbl, MPaBON CKYNIOBOWM 06MacTu, NoAriasHuY-
HOI obnacTn cnpaga, We4YHOoN o0bnacTu cnpasa, 1eBOro
cKaTa HOCa, NPaBoro Kpblila HOCA, CMMHKN HOCa, MPaBoro
cKaTa HOCa, NepeHOCULbl, 1eBOTO CKaTa Hoca. 1o faHHbIM
MPT MArknx TKaHel NNLEBOrO CKeneTa, BbIMOIHEHHOM
B AHBape 2018 r.: B MArKMX TKaHAX CKYNIOBOW obnactu
CnpaBa pybLOBbIA YYacTOK MPOTSXKEHHOCTbIO A0 28X6
MM. B6513K Kpbiila HOCa B TOJLWE KeTYaTKM OBaJIbHbIN
MATFKOTKaHbI KOMMOHEHT 9X11X8 MM C TAXKMCTbIMU OYep-
TaHUAMMU, C TOMOTEHHbIM, OTYETINBbIM €MOHNPOBAHNEM
KOHTpacTa Ha OTCPOYEHHbIX cepuax. Kpome Toro, nmeert-
CA NIOKaJIbHOE YTOJILLEHVE KOXM B 06nacTy ckaTa Hoca
crnpaBa 9x2 MM C feNOHNPOBAHVEM MpenapaTta Ha NocCT-
KOHTPACTHbIX CKaHax (6e3 mn3meHeHun ¢ 2017 r.). Takxe
MMEIOTCA NIOKaslbHble YYaCTKM rMnepBackynapusauum B
06N1acTy KOXN Nba Hag nepeHocuuen pasmepom Ao 5x3
MM (B oKTAbGpe 2017 1. — 8x3 MM). BbisiBNeH noKasnbHbIi
YUYaCTOK KOHTPACTMPOBaHUA B TOMLLE KNeTYaTK/ NpaBom
NMONOBVHbI Kpblna Hoca A0 4x5 mMm, He Bu3yanusnpye-
MbIi Npu nccnegoBaHuy ot 23.10.2017; gecTpykuumu, oT-
€Ka KOCTHbIX CTPYKTYP, OrPaHNYEHHbIX MOAKOMXHbIX XKN[-
KOCTHbIX CKOMJIEHWUI HE BbIABIEHO.

B vtone 2018 r. 6bI710 NPUHATO peLleHre o NpoBeae-
HUX TapreTHOW Tepanuu npenapaToMm BucMoaernt (B
no3e 150 mr exxegHeBHO). JlekapcTBeHHas Tepanua nNpo-
BOAMTCA C ceHTAOPsA 2018 1. o HacToAwwee Bpems (puc. 4).

Mpy KOHTPONbHOM 06C/IeJOBAHM, BbIMOJIHEHHOM B
asrycte 2019 r., Ha ¢OHe NpoBefeHNs TapreTHou Tepa-
Ny BUCMOAErMboM [VMArHOCTUPOBAH MPOJOKEHHBIN
POCT OCTAaTOUYHOW OMyXOnU B 06/1aCTy Kpblila HOCa crpa-
Ba, UTO NOATBEPKAEHO LIUTONOTNYECKU.

MNpwn koHTponbHoM MPT uccnepgoBaHwy, BbiMONHEH-
Hol B aBrycte 2019 r.: Npu CpaBHEHUU C NPeAbIAYLINM
MP nccnepgoBaHuem ot AaHBapa 2018 r. oTMeyeHa nono-
>KUTeNbHaA OMHaMKKa (paHee BbiiBiAeMble Y4YacTKu B
06nacTy CKaTa, Kpblyla HOCa Cnpasa 1 nobHoM obnactu
cnpaBa 6e3 NpPU3HAKOB MaTONIOrMYECKOro HaKoMIeHs).
CoxpaHsieTcss 0bpa3oBaHve BO6NM3M Kpbljla HOCa CripaBa
(6e3 gMHAMUKKN pPa3mMepoB), LMTONOrMYECK MOATBEPX-
[1eH NPOAOJIKEHHbIN POCT OCTAaTOYHOW OMYXOJSN.

YuntbiBaA HanmumMe oCTaToOUYHOW OMYyXOMu, Ha pacLuu-
PEHHOM KOHCUSIMYME PEKOMEHOBAHO Ha ¢poHe nekap-
CTBEHHOrO fieyeHus nposecty Kypc OAT Ha OCTaTOUHYIO
OnyXxofb.

B Hos6pe 2019 r. npoBegeH 1 kypc OAT (doToguTa-
31H) Ha OCTaTOYHYI0 OMyXorb. [pyu KOHTPONBHOM OCMO-
Tpe uepes 3 Mec — 3aperncTpmpoBaHa NoHasa perpeccms
onyxonu (pwuc. 5).

O6¢cyxpaeHune

JaHHOe KnMHuyeckoe HabnloaeHe AeMOHCTpUpPYyeT
MpPaBUSIbHbIA BbIOOP TAKTUMKM JleueHns Oa3anibHOKIe-
TOYHOrO pakKa LieHTpanbHON 30Hbl nua metogom OAT y
MOMOJOW MaLMNeHTKKN, TeYeHMe OMyxoNeBOro npotecca
Y KOTOPOW 6bIJI0 OC/IOXKHEHO MHOTOJIETHVM Hernpasusib-
HbIM JleYeHneM [aHHOWN MaToNIOrMK B CBA3U C MOCTAHOB-
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E.B. ®unoHeHko, A.H. Ypnoga, H0.B. Baxa6oBa, C.B. Meageaes, 0.B. MatopuH, H.W. lpuropbesbix, A.I. KanpuH
MHuorokypcosas thoTogMHamuyeckas Tepanus npu 6a3anbHo-KNETOYHOM paKe KOXH

KOW oWMOOYHOrO [MarHo30B, OTCYTCTBMEM OHKOOrnYe-
CKOW HAaCTOPOXEHHOCTU y Bpauell, K KOTOPbIM OHa 06-
palianacb 1 NO3gHUM NPUHATUEM PeLleHnA O NpoBese-
HUM MOPGONOrMYecKoro NcciefoBaHNa A yTOUHEHNA
AnarHosa. Mposepervie OOAT ABUNOCL TON ONTMMANIbHOM
CTpaTervein, Kotopas No3BoauIa COXPaHUTb NNLO NaLu-
EHTKU 1 foOWTbCA CTabunm3auumn n3HavaabHO MECTHO-
pacnpoCcTpaHeHHOro ONyxXoneBoro NpoLecca LUeHTpasnb-
HOW 30HbI LA 10 MOABEHMA Ha PbIHKE IeKapCTBEHHbIX
npenapaToB HOBOrO MOKOJIEHUA — TapreTHOWM Tepanuu,
HanpasfieHHoM Ha neveHne bKPK.

OnbIT ANUTeNnbHOro nevyenua naumeHTkn (11 net) me-
Togom OAT nokasbiBaeT 3GPeKTUBHOCTb MPUMEHEHMS
[JaHHOro OPraHOCOXpaHAKLLIero MeTofa B MHOIOKYpPCO-
BOM pexume npm yacto peuungusumpytowem BKPK. Bce
Kypcol OAT naumeHTKa nepeHocuna xopouwo, 6e3 oc-
JIOXKHEHUIN C XOPOLIMM KOCMETUYECKUM U BblPaXKeHHbIM
NPOTUBOOMYX0JIEBbIM IDEKTOM.

MpumeHeHne gnAa annnvkaumoHHon OOT maszen Ha
ocHoBe 5-AJIK, npurotoBneHHbIx ex tempore n3 no-
powka 5-AJlK, sBnaetca HeapdEKTNBHBIM, T.K. TONbKO
CTaHOapTU30BaHHblEe peuenTypbl, NpoLwealme BCe He-
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3nokauyecTBeHHble HOBOO6pa3oBaHuA B Poccum B 2018 rogy (3a-
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term safety and efficacy of vismodegib in patients with advanced
basal cell carcinoma: final update of the pivotal ERIVANCE BCC
study // BMC cancer. - 2017. - Vol. 17(1). - P. 332.
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doi.org/10.1117/12.2525825

8. Morton C.A., Dominicus R., Radny P. et al. A randomized, multi-
national, non-inferiority, phase Il trial to evaluate the safety and
efficacy of BF-200 ALA gel versus mal cream in the treatment of
non-aggressive basal cell carcinoma with photodynamic therapy
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LLEHTPaNbHOIi 30HbI UL (KNMHWYECKOE HabnoaeHune)

o6xoaumble $azbl KMMHUYECKUX UCNbITaHW 3ddeKTnB-
Hbl NPUMeHeHA B annankaunoHHon OOT B cBA3U C TeMm,
YTO NMPU AaHHOM MyTW BBeEHVA KOMOMHALMA BCMIOMO-
raTenbHbIX BeLeCcTB, OTBETCTBEHHbIX 3a AocTaBKy 5-AJIK
B MATO/IOMMYECKME TKAHW UTPAET BaXKHYI0 posib. Bo3amox-
HO, UTO 3TO 0OCTOATENBCTBO HE MO3BONUIIO fOCTMYb 3HA-
ynTenbHoro 3¢deKTa Npu NpoBeaeHUN nepsbix 7 (HaJo
nposepuTb) KypcoB OAT y gaHHOM naumeHTKn. XoTa B
nuTepatype MMelTca Ny6nvKaumm o BblCOKON 3ddek-
TUBHOCTU annaukaumoHHo OOT ¢ nekapCTBEHHbIMA
npenapatamu Ha ocHoBe 5-AJIK (Levulon, Ameluz, Met-
Vix) npu nogo6HbIx popmax BKPK [7, 8].

3aKnioueHune

MpuBeneHHOEe KNMHUYECKOEe HabnoaeHVe OeMOH-
cTpupyeT 3GpPeKTUBHOCTb 1 LieNIeCO06pPa3HOCTb NprMe-
HeHuA meToga OAT B coueTaHUM C TapreTHON Tepanuen
BMCMOAErnbom y 60bHbIX C 6a3anbHOKNETOUHbIM pa-
KOM KOXW MPW HaNMuMm 04aroB NpOofOSIKEHHOro pocTa
Ha $hOHe NpoBeAeHUs NEKAPCTBEHHOW Tepanuu Unm npu
MOBTOPHbIX PeLuarBax onyxonv npu NpoBeeHn MHO-
rokypcoson OJT.
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Tpe6oBaHua K othopMneHuto cTaTeii

TPEBOBAHMA K OPOPMIJTIEHMIO CTATEM

acToslyMe npaBuna pa3paboTaHbl B COOTBET-

cTBUM C «<EAUHBIMKU TpeboBaHUAMY K PYKOMUCAM,

npeacTaBAseMblM B OMIOMEANLIMHCKIME XY PHasbl»,
KoTopble pa3paboTaHbl MexayHapoaHbIM KOMUTETOM
pPefakTopoB MeAWLMHCKMX >KypHanoB (International
Committee of Medical Journal Editors).

MpenctaBneHHble B paboTe [OaHHble  [OJIXKHbI
ObITb OpurMHanbHbiMU. He ponyckaeTcs Hanpasne-
Hue B Pepakuumio paboT, KOTOpble yXe HamnevaTaHbl
Uy NOoCnaHbl ANnA nyonvkauum B Apyrvue pejakuumn.
OTBETCTBEHHOCTb 3a MpefoCTaB/ieHMe MaTepurasnos,
MOJTHOCTBIO MJIN YAaCTUYHO OMYGIMKOBAHHBIX B APYrom
neyaTHOM um3gaHuu, HeceT ABTop. Bce HanpaBneHHble
B Pepakunio KypHana pykonumcu NpoXOofAT MpoOBepKy
CMCTEMON «AHTUMNMArMaT», B COOTBETCTBUM C TpeboBa-
HUusiMY MKy pHana OpurMHanbHOCTb CTaTby JOJIXKHA ObITb
He meHee 70%.

Cratbu B Pepakuumio »KypHana nogatot yepes dopmy
Ha cante KypHana www.pdt-journal.com. [na 3toro
ABTOpY, OTBETCTBEHHOMY 3a KOHTaKkTbl C Pepakuuen,
Heob6xoAMMO MPOWTU Mpouefypy pernctpauun, nocnie
yero NOABNAETCA TEXHMYECKaA BO3MOXXHOCTb HaNpaBuTb
cTatblo B Pefakumio uepes cneyuanbHyto popmy. Oop-
MaT 3arpy»kaemoro ¢aiina doc. nnm docx.

MeTazaHHble He06X0AVMO LOMONHUTENBHO BHECTM B
OTAENIbHYIO SNIEKTPOHHY0 hopMmy.

JononHutenbHO oTAeNbHbIMK - Galiflamn  MPOCUM
3arpy3uTb PUCYHKM (B TOM umnciie rpaduriku), UCnosnb3yto-
Wwueca B cTaTbe, B dopmare tiff., eps., cdr. ¢ koapduunm-
€HTOM CKaTusA He MeHee 8 ¢ pa3spelueHnem 300 dpi npwu
pasmepe He MeHee 6 X 9 cMm, jpg. nnu jpeg.

TekcT cTaTbu HabupaeTcs B TEKCTOBOM pefakTope
(Microsoft Word) kernem 12 nyHkTOB uepe3 1,5 uHtep-
Bana, »kenatenbHo wpudTtom Times New Roman Cyr,
nepeHocC C/I0B He aenaetcA. Pasmepbl nonein: BepxHee v
HWXHee — 20 MM, neBoe — 30 MM, NpaBoe - 20 MM. Ab3aLll-
HbI oTCTyn — 10 MMm.

PekomeHzyembli 06bemM cTaTby, BKMOYasa Tabnuubl
W nuTepaTypy - B npegenax 12-15 ctpaHuy popmata A4.
Bce cTpaHuUbl OMKHbBI ObITb MPOHYMEpPOBaHbl (Hymepa-
UMA CTPaHNUL, HAYMHAETCA C TUTYNIbHOW).

OpvirrHanbHble CTaTbW COMIACHO OOLLENPUHATHIM
MEXOYHapOAHbIM MpaBuiaM [OJKHbl cofepaTb cre-
ayouwme pasgenbl: TUTYNbHaA CTPaHWULA, BCTYMJEHME,
MaTepurasnbl U MeToabl (MOXXHO MO OTAENbHOCTHN), Pe3y/b-
TaTbl, 006CY>KAEHWE, 3aKITIOUEHME, TUTEpaTypa.

TuTynbHaA cTpaHULa JOMKHA cofepKaTb:

® Ha3BaHWe CTaTby (BblpaBHMBaHME MO LEHTPY,
3arnaBHble OYKBbl);

* MHUUMAnNbl 1 GaMUNMIO KaXKAoro aBTopa (BblpaBHU-
BaHYe Mo LEeHTPY);

® Ha3BaHWA OpraHW3auuii, B KOTOPbIX paboTatoT
aBTOpPbI (ecnn aBTOp paboTaeT u BbIMOSHAN UCCe-
[IOBaHVA B HECKOJIbKMX OpPraHu3aLusix, »enatesibHoO
yKa3blBaTb Ha3BaHWA BCEX OpraHuM3aLmi), ropoda v
CTpaHbI (BbIpaBHMBaHUE MO LIEHTPY, Ha3BaHWA opra-
HM3aLMI JOMKHbI ObITb JaHbl B COOTBETCTBUMN C [1aH-
HbIMK nopTana e-library, B cnyuae HeckonbKux opra-
HU3auM nepep Has3BaHMeM Kax[oW YKasbliBaeTcA
NMopALKOBbI HOMep B hopmaTe BEPXHEro MHAeKca
1 nocne GaMunny Kaxkaoro aBTopa Takke BEPXHUM
WUHOEKCOM O003HAYaeTcss ero MpPUHAAJIeXHOCTb K
onpeaeneHHoW opraHy3aLumy Uy OpraH13aunsam);

* pes3iomMe CTaTbU B HECTPYKTYPUPOBAHHOM Buge (6e3
BblAeNeHNs OTAesNIbHbIX pa3aenioB) obbemom 150-
200 cnos;

* Kntoyesble cnoBa (5-10 cnos);

® KOHTaKTHYIO MHPOPMALMIO Ans 06LEeHUs YnTaTenen
C OTBETCTBEHHbIM aBTOPOM AJ1A NybnnKauum B CBO-
6onHOM pocTyne (e-mail);

® CCbIIKY Ha CTaTblo AN1A LUTUPOBAHUS.

Ha aHrnuiickom nA3bike Heobxogumo npopybnupo-
BaTb: GaMUANIO 1 MHMLMANbl aBTOpa(oB), Ha3BaHMe CTa-
TbW, AHHOTALMIO, KIOUEBbIe C/IOBA.

B TekcTe cneflyeT Mcrnonb3oBaTh TOJILKO obuienpu-
HATble COKpalleHus (abbpesuaTypsbl). He cnepyet npu-
MEHATb COKpAaLLleHWA B Ha3BaHUW CTaTbu. [onHbIN Tep-
MWH, BMECTO KOTOPOrO BBOAUTCA COKpaLLeHne, cnesyeT
pacwmndpoBbIBaTbh NPU NEPBOM YNOMUHAHUN €0 B TEK-
cTe (He TpebyloT pacwdpoBKM CTaHAAPTHbIE eANHMLb
N3MepPEHNS N CUMBOJIbI).

Mpu npeacTaBneHny pesynbTaToB CTAaTUCTMUYECKOTO
aHanm3a fAaHHbIX 06A3aTesibHbIM ABMAETCA YKa3aHue
MCMONb30BAHHOIO MPOrPaMMHOrNO MakeTa U ero Bep-
CUU, Ha3BaHUI NCMOJIb30BAHHbIX CTAaTUCTUYECKMX METO-
[I0B, NpVBeAeHNe ONMCATENIbHON CTAaTUCTUKN U TOYHbBIX
YPOBHEN 3HAUMMOCTV MPUW MPOBEPKE CTAaTUCTUYECKMX
runote3. [Jns OCHOBHbIX pPe3yNbTaToB WCCIe[oBaHNWA
pEKOMeHyeTCA pacCUMTbiBaTh JOBEPUTENIbHbIE UHTEP-
Basbl.

EauHMUbl n3mepeHus ¢r3nYecKrx BENYUH, rema-
TONOrMYecKme, OUOXMMUYECKe 1 Jpyrvie rnokasaTtenu
BE/IMUVH, MPUMEHSAEMbIE B MeAuLHe, OOKHbI npea-
CTaBNATbCA B eAMHMLAX MeTpuyeckom cuctemol (Mexay-
HapoaHon cuctembl eannHuy, — CH). Mpun Ha3BaHUK pas-
JINYHBIX COeAMHEHU HEOOXOAUMO KCMONb30BaTh Tep-
muHonoruto NIOTAK.

Tabnuibl, PUCYHKIM U TEKCT JOMKHbI JOMONHATD ApPYr
Apyra, a He pybnunpoBsaTb.

Mcnonb3yembin B CTaTbe MANMIOCTPATUBHBIN MaTepuran
(dpoTorpaduu, pucyHKM, YepTexu, AUarpamMmmbl) LOSKEH
ObITb KOHTPACTHBIM, PUCYHKI — YeTKUMU. Ha MrkpodoTo-
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rpadusix HeO6XOAMMO yKa3aTb METOJ OKPACKY, yBenmue-
Hue. Bce nognucy, ncnonb3yemble B cxemax, rpadumkax u
T.0. @ TaKKe Ha3BaHWA PUCYHKOB [JOJKHbI ObITb NPOAY-
6nMPOBaHbI Ha AHITIMIACKOM A3bIKe Yepes “/".

Tabnviubl N PUCYHKN HYMEPYIOTCA B COOTBETCTBUU C
NMopsaAKOM UX UUTUPOBaHUA B TekcTe. Kaxgaa Tabnuua
[OJIXKHA MMETb KPaTKOe Ha3BaHMWE N UMETb CCbIJIKA B TeK-
cTe. 3aronoBKu rpad AOMKHbI TOUHO COOTBETCTBOBATD X
cofepaHuto. Micnonb3oBaHHble B TabnyiLe COKpaLleHus
nogyiexaT paclndpoBKe B KOHLLE TabnmLbl.

Bbubnuorpadus nomkHa 6bITb NPrIBeAEHA B KOHLE CTa-
Tbu 1 opopmieHa B cootBetcTBUM ¢ FTOCT P 7.0.5-2008,
B CAaMOM >Ke TeKCTe cJieflyeT yKa3blBaTb TONIbKO HOMep
CCbINIKM B KBaApaTHbIX CKoOKax undpamu. CCblikn Hyme-
pytloTcA B nopsagKe UMTUPOBaHuA. B cnucok nutepatypsl
He BKJIIOYaloT Heony6nmKoBaHHble paboTbl. He gonycka-
0TCA CCbINIKM Ha fuccepTauum, Te3ucbl, COOpHUKM KoHbe-
peHunin n aBTopedepatbl AUCCEPTALNIA.

3a TOYHOCTb BUbNMorpadun HeceT OTBETCTBEHHOCTb
ABTOp.

Mprmep opopmneHmsa Cnvcka NUTepaTypbl:

1. MunpoHoB A.O. DoToanHamuyeckasa Tepanusa — HOBbIN
3bbEKTMBHBIN METOL ANArHOCTUKM U NIeYeHns 3/10-
KauecTBeHHbIx onyxoneli // CopocoBckuii obpa3oBa-
TeNbHbIV XKypHan. — 1996. - N2 8. — C. 32-40.

2. KapmakoBa T.A., ®unoHeHko E.B., ®eodaHor A.B. n
COaBT. [IMHaMMKa HaKOMMeHUst W pacnpegeneHue
AJIK-nHAyLumpoBaHHOro npoTonopdupuHa IX B TKaH®
6a3aNibHOKNETOYHOrO paka // Poccuiickun broTtepa-
neBTMYeCKNI XKypHan. — 2006. - T.5, N2 1. - C. 26.

3. Oyt K. CBobGoAHbIe paguKanbl B buonoruu // nep.
caHrn. - M.: Mup, 1979.-T. 2. - C. 96 — 150.

4. Castano A.P. et al. Mechanisms in photodynamic
therapy: part one - photosensitizers, photochemistry
and cellular localization // Photodiag. Photodynam.
Ther. - 2004. - Vol. 1. - P. 279-293.

Bce cTatbu, noctynaiowme B pefakuuio, MPOXo-

OAT MHOFOCTYMeHuYaToe peLeH3UMpPOoBaHWe, 3ameyaHuns

Tpe6oBaHua K othopMneHuto cTaTeii

peLeH3eHTOB HanpaBnsaTca ABTOpy 6e3 yKasaHua UMeH
peueH3eHTOB. [locne nofayvyeHuA peueH3un U OTBETOB
ABTOpa peakosnnerus NpuHUMaeT pelleHne o nybnuka-
Unn (U1 OTKITIOHEHWI) CTaTbW.

Pepakuusa octaBnseT 3a co60i NpaBo OTKIOHUTb CTa-
Tbl0 C HAaMpaBNEHVEM aBTOPY MOTVBUPOBAHHOIO OTKa3a
B NUCbMeHHoW dopme. OuepenHOCTb Nyb6nvKauuy cTa-
Tell yCTaHaB/IMBAETCA B COOTBETCTBUM C PELAAKLMIOHHbBIM
MIaHOM U3[aHUsA XypHana.

Pepakuusa xXypHana ocTaBfsieT 3a CO60I NpaBo COKpa-
WaTb 1 pefakTMpPOBaTb MaTepuanbl cTatbu. Hebonbline
NCMpPaBNIeHNA CTUINCTUYECKOTO, HOMEHKIIAaTyPHOro Uin
¢bopmanbHOro xapaktepa BHOCATCA B CTaTbio 6e3 corna-
coBaHusi ¢ aBTopom. Ecnu ctatba nepepabatbiBanacb
aBTOPOM B MpoLiecce NOArOTOBKU K Ny6/MKaLmm, faTon
MOCTYMNJIEHVA CUNTAETCA AEHb NMOCTYIJIEHNA OKOHYATESb-
HOrO TeKCTa.

My6nukauua ctaten B XKypHane 6ecnnaTtHas.

MNopaBasa ctatbio B Pepakumio »KypHana, ABTop nog-
TBEepxHaeT, uto Pepakuunm nepepaeTca 6eccpouHoe
npaBo Ha odopmrieHue, nsgaHue, nepegavy MypHana
C onybnmMKoBaHHbIM MaTepuanoMm ABTOpa Ans LUenen
pedeprpoBaHna cTaTeln U3 Hero B NoObix basax gaHHbIX,
pacnpocTtpaHeHne KypHana/aBTOPCKUX MaTepuanos B
MeyaTHbIX 1 SNIEKTPOHHDBIX N3OaHNAX, BKITIOYas pa3meLle-
HMe Ha BblOpaHHbIX NMMH0 co3aaHHbIX Pepakumen cantax
B ceTu VIHTepHeT, B Lenax goctyna K nybnukauum nioboro
3aMHTEPECOBaHHOrO N1ua 13 nboro mecta n B noboe
BpeMs, MepeBOA CTaTby Ha Niobble A3bIKKW, U3JaHUe opu-
rMHana v nepeBofoB B NOOOM BUE 1 pacnpoCTpaHeHne
Mo TEPPUTOPUMN BCEFO MUPA, B TOM YmMCIie MO MOAMNUCKE.
ABTOp rapaHTUpPYeT, UTO CTaTbA ABMAETCA OPUTMHANIbHbIM
npousBefeHneM 1 NCNONb3oBaHMe Pepakumen npepo-
CTaBNIEHHOTO VM aBTOPCKOrO MaTtepuarna He Hapywwut
npaB TPETbUX ML,

MpumeyaHue. NMpeAcTaBAEHWE CTaTbU AAA MyOAMKALMK
B XYypHaAe noppasymeBaet cornacue ABTopa(oB) ¢ ony-
6AMKOBaHHbIMU MpaBYAAMMU.
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lenb
12% 5-AJ1K

[MpumeHeHwne:
— B Aepmartosioruu
— MNpu KocMeTn4yeckux aedpeKktax Koxu
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