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CoBpeMeHHas mexXHonorus noAromoBKU U NPoBefeHusA NyYesoil mepanuu
BONbHBIX NIOCKOKNEMOYHbIM PAKOM aHaNbHOr0 KaHana

C.I. Tkaues, B.B. I'tedosckas, U.I1. fxkrynosny, B.B. Bogsaank
DIBY «POHI[ um. H.H. Broxuna» PAMH, Mockea

Konmaxmeor: Basepus Braodumuposna [nebosckas oncovalery @mail.ru

DnumenuansHulii paK aHanbHO20 KAHAAA 6A51eMCs peOKUM 3a001e6aHUeM, MPeOYIOUWUM 8 NeYeHUU KOMNAEKCHO20 nodxoda u Kearuguyu-
POBAHHBIX cneyuanucmos. Jns 66160pa payuoHaNbHOU KOMOUHAYUY Ae1eOHbIX MemO00d08 8alNCHO UCNOAb308aMb HE0OX0OUMbLI KOMNAEKC
COBPEeMEHHbIX OUASHOCMUYECKUX MemMO0008 UCCAe008aHUSL.

OCHOB0Il 0p2aHOCOXPAHAIOWE20 KOMOUHUPOBAHHO20 Memo0a neveHusi 60NbHbIX HAOCKOKACMOUHbIM PAKOM AHAAbHO20 KAHAAA S6A5eMCs
ayuesasn mepanus (JIT). IIpoenocmuyeckumu pakmopamu, 6AusOWUMY HA DdeKkmugHoCmb U HeeamusHbie NOCAe0CmEuUs: KOMOUHUPO-
B8AHHO20 AeHeHUs1, A6AsII0mcsl 003a, 06sem u daumenvrHocms npogedenus JIT.

Tpuopumemom npu nposedenuu JIT searsemcs obsemnoe 3D-naanuposanue u ucnonvsosanue xorgopmuoii JIT (3D-CRT), mounocmo
socnpouseedenus ycaosuii JIT, KoHmpoaupyemoi ¢ NOMOWbIO CUCMEMbl HOPMANbHOU GU3YAAUZAUUU 8 Me2A8ONbMHOM NYUYKe AUHEHH020
yekopumens aaekmpornog — OBI (on-board imager) u ucnoav3osanue KOHU4ECK020 KUAOBOALIMHOO NYHKA PEHMCEHOBCK020 U3AYHEeHUSI.
JT ¢ modyasuueii unmencusrnocmu (IMRT) sensemces caedyoweli cmynervro u 6oaee yco8epuieHCmeo8aHHbIM 86APUAHMOM C MEXHOA02U-
yecKuMu UHHo8ayuamu 6 Kongopmuoi JIT, nozgonrsiouweis ymeHbuums 00sem 004y4eHUss HOPMAAbHbIX MKAHEU.

B pabome npedcmaeaennst nenocpedcmeentule pe3yabmamol nepgoco onvima ucnonvsoganus kypca IMRT 6 kombunuposannom Koncepsa-
mueHom aeueruu 21 604bH020 INUMEAUANbHBIM PAKOM AHANbHO0 KaHaaa, npogedennoeo ¢ 11.2011 no 03.2013 6 paduosoeuueckom omoe-
snenuu omadena paouayuoruoi onkonsoeuu PIbY « POHIL] um. H H. broxuna» PAMH.

Karouesnie caoea: pax ananvHoeo kanaisa, KOHQOpMHAS Ay4esas mepanus, 0030006eMHble 2UCMOSPAMMbL, KPUMUYeCKUe CIMpPYKmypbl,
mepanus ¢ Mmodyaayueii UHMEHCUBHOCIU

Modern technologies in squamous-cell anal cancer radiotherapy planning and treatment
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Squamous-cell anal cancer is a rare disease that requires a comprehensive approach in treatment and skilled professionals. Modern diag-
nostics is important for rational choice of treatment tactics. Radiotherapy is the cornerstone of sphincter-sparing anal cancer treatment.
Radiotherapy dose, volume and duration are the key factors affecting treatment efficacy and toxicity.

3D-conformal radiotherapy is a priority treatment allowing exact reproduction of treatment conditions, controlled by OBI (on-board imager)
and kV X-Ray and cone-beam CT analysis.

Intensity-modulated radiation therapy (IMRT) is a next-generation treatment with improved technologies, allowing better protection of
normal tissues.

Our experience with 21 squamous-cell anal cancer patients treated with IMRT during Nov 2011 — March 2013 is presented in this article.
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BeeneHue

DONUTEeNTUATbHBI paK aHAJIBHOTO KaHajla SIBJISIETCS
penKuM 3a00JieBaHUEM, TPEOYIOIINM B JIEdEHUU KOMILIEK-
CHOTO MOAXO0/A U BEICOKOI KBaTM(PUKAIIUU CTIEIUATUCTOB.
ExxeronHast 3a60/1€Ba€MOCTb MPOAOJIKAET PACTU U COCTaB-
qget 1 cnyvaii Ha 100 ThIC. yeaoBeK B roa. Pak aHanbHOTO
KaHaJla 4Jallle BCETro BBISIBJIIETCS CPEAU XKEHCKOTO Hacee-
Hud. B 1980-x rogax B CIIIA o611ast 5-1eTHSSI BbKUBae-
MoCTb cocTaBisiia 62 % [1].

Ho nacrostmero BpemeHn B ®I'BY «POHII nMenu
H.H. broxuna» PAMH npuHsATOl TaKTUKOU JieueHUs
TUIOCKOKJIETOYHOTO paKa aHaJbHOTO KaHajla SBJSJIach
KOMIUIEKCHAS Teparus, BKIIOYaonas MpoBeIeHUE OTHO-
BpeMeHHO 1ydyeBoi Tepanuu (JIT) B koMOMHaIMK ¢ pa3-

JINYHBIMU BapUAHTAMU XUMUOTEPATIEBTUYECKOTO JIEYEHUST
U UCHOJIb30BaHUS paauoMoaudukaropoB. [lokazaHus
K XMPYPrUYeCKOMY JIEYEHUIO OTIPENESIIUCh HU3KOM CTe-
neHbto 3(pdekra OT BO3ACUCTBUS HA OITyXOJIb MPOBEIEH-
HOU TepMOPAANOXUMHUOTEPATIAYN VI TTOSIBICHUEM JIOKO-
pPETMOHAPHBIX PEUUINBOB [2, 3].

AHAaNTBHBIN KaHal — 3TO TEPMUHAIBHBIN OTAE MUIIE-
BapuTeJIbHOTO TpakTa. Ero mnvHa coctasisiet ot 2,0 1o
4,0 cM [1, 4]. B cepenvHe aHaJIBHOTO KaHaJjia pacriojara-
eTcs 3ybuaras JUHUS, pa3nesssiomas MmIOCKOKJIETOYHbINA
U UWIMHAPUYECKUI STUTENNI aHATBbHOTO TUIMA MEXITY
coboil. HemocpenctBeHHO Haj 3y04aToil TMHUEH TpoXo-
JIAT 30HA MEPEXOAHOTO SMUTEINS, HUKE KaHAJ BICTAJIAET
HEOPOTOBEBAOIINI TIJIOCKUN SMUTEINMN, KOTOPBINA Aajee
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MEepexXoqUT B KOXY MepuaHaibHoi obnactu. Koxa 3nech
MUTMEHTUPOBAHHAS, UMEET BCE TIPUCYIIME € 2JIEMEHTHI:
MaJIBIIUTUEBBl COCOYKM, TOTOBBIE U CAJIbHBIE KENE3bI,
KPYITHBIE alTOKPUHOBBIE XeJe3bl, BOJIOCHL. JluameTp aToi
MepUaHalbHOM 30HBI 5—6 cM [5].

PaznuuaroT Tak Ha3bIBaeMbIil aHATOMUYECKUI U XU-
PYPrAYECKUIA aHATbHBIA KaHal. AHATOMUYECKUIT — OoJee
KOPOTKWI, TPAaHULIAMU €TO SIBJISIOTCS: CBEpXY — 3yOuaTas
JINHUS, CHA3Y — TPAHUILIA MEX]TY CIU3UCTON U KOXEN, TaK
Ha3bIBaeMad linea mucocutanea. JIyinHa aHATOMUYECKOTO
aHaJIbHOTO KaHaja — 2—3,5 cM. XUpypruyecKuii aHaib-
HBII KaHan 6oJee JUIMHHBIN, B HETO BXOAUT aHATOMUYE-
CKWI aHAJIbHBIN KaHAT U aHAJIbHAsI IepeXoIHasl 30Ha, €ro
nnuHa — 3,5—5 cm [5].

3HaHue 0cobeHHOCTeN TMMGOOTTOKA U3 30HBI aHATb-
HOTO KaHaJjla UMEET OOJIBIIIOE 3HAYEHUE IJTSI ONPENETICHUS
30H PErMOHAPHOTO METACTa3UPOBAHUS, O0beMa U 103
noaBoauMoit JIT. JlumdpaTuyeckuiit OTTOK OT epraHalb-
HOM 30HBI OCYLIECTBIISIETCS IO TUM(PATUIECKUM COCyTaM,
WUIYIINM Yepe3 Tax0BO-0eAPEHHYIO CKIIAIKY K TOBEPXHO-
CTHBIM JTUM(MATUYECKUM COCydaM, KOTOpbIE SIBISIOTCS
pPErMOHAapHBIMU JJISI 3TOH 30HBI. 30HBI PETMOHAPHOTO
METaCTa3UuPOBAHUS: MaApapEKTaIbHbIE, TAXOBBIE, BHYTPEH-
Hue noas3goiHbie JIY [6].

J71s1 BBIOOpa ONTUMAIBHOTO METOJA JIEYEHUST BAXKHO
WCITOJIb30BaTh MOJHBIIA KOMIUJIEKC COBPEMEHHBIX UCCTIe-
noBaHuii. Hanbonee nHOOPMATUBHBIM CUUTAETCS OOBEM
WCCIIEAOBAHUIM, BKITIOYAIOIINI Ha TIEPBOM 3Tare TUCTOJO-
TUYECKYI0 BepU(UKALUIO TKAHU OMYXOJIU, U C LEJbIO
aJIcKBaTHOTO CTaJUPOBAHUS — apCEHA MHCTPYMEHTAIb-
HBIX METOJIOB, UCIIOJIb3YEMBIX B AMAaTHOCTUKE PaKa aHAJb-
HOTO KaHasa: majblieBoe UCCleq0BaHue, Uppurorpadus,
TpaHCPEKTATbHOE YIBTpa3ByKoBoe uccienopanue (TPY3N),
peHTreHoBcKast KomnblotepHast Tomorpacdus (KT), mar-
HUTHO-pe3oHaHcHass Tomorpadus (MPT). Ilepsoie Tpu
METOAa WCMOJIB3YIOTCS IS OLUEHKU BHYTPUKUILIEYHOTO
KOMITOHEHTA, OCTaJIbHbIE — JIJIS BBISIBJICHUSI BHEOPTAHHOW
pacopoCTpaHEHHOCTU OITyXOJIEBOrO Tpolecca. Meton
MPT, KOTOpBIi SIBISIETCS 30J0THIM CTAHAAPTOM IUArHOC-
TUKU B cTpaHax 3anagHoi EBponibl u CIIA, naeT BO3MOX-
HOCTb BU3YAJIM3UPOBATh BHYTPUCTEHOUYHOE U BHEKUIIECY -
HOE paclpOCTPaHEHUE OMYXOJIU, B YACTHOCTHU, OIPEACIISATh
HapylIeHWe 30HAJBHON CTPYKTYpbl KUIIEYHOW CTEHKWH,
pacnpocTpaHEeHHUE OIMyXO0JIEBOTO KOHIJIOMEpaTa Ha Mepu-
aHaJIbHYIO 00JIaCTh, BOBJIEYEHUE B OIMYXOJIEBBIN MpoLIEeCC
MEe30peKTAIbHOM (haciiuu, OpraHOB MaJIOTO Ta3a, KOCTHBIX
W MBILIEYHBIX CTPYKTYp, MOpaxkeHue JTUMOaTUIeCKuX
yanoB (JIY) [7, 8].

ITpeumytiecTBO KOMOMHUPOBAHHON XUMMOJYyYEBOM
Tepanuu IUJIOCKOKJIETOYHOTO paka aHaJbHOTO KaHaja
nepBbiMu obocHoBasi N.D. Nigro et al. [9], mponeMoH-
crpupoBasiiue 3¢ @GeKTuBHOCTh TpuMeHeHud JIT B cym-
mapHoit oyaroBoii noze (CO/) 30 Ip ¢ onHOBpEMEHHBIM
BBEIEHUEM XMMUOTEPANIEBTUYECKUX MTPENapaToB — MUTO-
munrHa C u 5-dropypaiiuia A yCUIeHNUS TPOTUBOOITY-
xoJyieBoro addexrTa U yBeJIMUYeHHUs ToKazaresieil oblei

BBDXMBAeMOCTH, 3aTeM yBeauuuB CO/l nucTaHIIMOHHOM
JIT no 45—60 Ip ¢ TeMu Ke XuMUOIIperiapaTaMy B KauecTBe
CaMOCTOSITEIbHOIO KOMOMHUPOBAHHOTO KOHCEPBATUBHO-
O JIEYEHU ST, KOTOPOE CTAJI0 CTAHAAPTOM JIEUEHUST OOJTbHBIX
IUTOCKOKJIETOYHBIM PaKOM aHAJIbHOTO KaHana. B cBoeM
HCCIIEJOBAHUN OHU MOKAa3ady MpeuMyllecTBa OJTHOBpPE-
MEHHOTO MPUMEHEHWSI NAHHBIX BUIOB JIEYEHUS B BUIE
YIIy4IIEHUS] BBDKMBAEMOCTHU MO CPABHEHUIO C ofgHOM JIT
[9—11].

B ximHuyeckux rccnenoBanusx B 3anaaHoi Esporie
u CIIA cyllecTBYIOT pa3idYHbIe BADUAHTBI XUMUOTYYe-
BOil Tepanuu. Bce oHU TpecienytoT Leb OCYIIeCTBUTh
BJIMSIHWE HA IEPBUYHYIO OITyXO0JIb U peTuoHapHbIe JIY BbI-
cokumu no3amu JIT B coueranuu ¢ xumuotepanueit (XT).
JIT GONBHBIX MIOCKOKJIETOYHBIM PAaKOM aHAJIBHOTO KaHasa
PEKOMEHTyeTCSI TPOBOAUTD MPU BCEX Pa3MePax MEPBUYHOM
OITyXOJIM HE3aBUCUMO OT Hanuuus nopaxenus JIVY [7, 12].
B xoHTekcTe koMIiekcHoro iedyeHus JIT siBnsieTcs oqHuM
13 BeAYIIUX U OYPHO Pa3BUBAIOIIMXCS METOIOB B OHKOJIO-
rur. COBpeMEHHBIN MOAXO OCHOBAaH Ha HEMPEPHIBHOM
JIy4€BOM BO3JIEICTBUU C OTCYTCTBUEM UHTEPBAIIOB MEXIY
KypCcaMM, YTO paIvuoOMOJIOTMYECKU CYUTAETCI HauboJiee
adexTUBHBIM pexxuMoM Jeuenus [13, 14].

B ny6nukanusax R. Glynne-Jones et. al. (2011) cobpa-
HbI TPAKTUYECKU BCE JaHHBIE MHOTOLIEHTPOBBIX UCCIIEN0-
BaHUIA, B KOTOPBIX PACCMOTPEHBI PA3IMYHbIE CXEMBbI KOM-
IUIEKCHOTO JIEYEHUSI TNIOCKOKJIETOYHOTO paKa aHAJIbHOTO
KaHaJla ¢ ucrnoyiib3oBaHreM KoHdopmHoi JIT ¢ paznuyu-
HBIMU pexumamMiu (HpaKIIMOHUPOBAHUS JO3bl paaualiuy
[12, 15—18]. Ockanauusa COO JIT B KoMOMHALIMU C OTHO-
BPEMEHHBIM BBEJICHUEM XUMUOTEPANIEBTUYECKUX TTpemna-
paToB YBEIWYMBAET MOKa3aTeaud OOIleil BbDKABAEMOCTH
10 89 %, a Ge3peunAUBHOM 10 75 %, YTO 3HAYUTEIHLHO
BBIIIIE, YEM TOCJIE OMTHOTO XUPYPTAUYECKOTO WIU TyYEBOTO
JIEYEHUS, U MO3BOJISIET U30eXaTh Kajleyallel onepaiun
y OONbITMHCTBA OOTBHBIX JaHHOU Kareropuu [7, 14].

BonbmmHcTBO aBTOPOB, Kak Hanpumep, K.Y. Bilimoria
et al. (2009), ckyoHS0TCS K TOMY, YyTO TTaxoBbie JIY ciemy-
€T BKJII0YaTh B 00beM OOJy4EHUS B JIIOOOM Cilydae, 1axe
€C/IA OTCYTCTBYIOT SIBHbIE TMPU3HAKU HX TMOPAXKEHUS.
A vactota BopiieueHus JIY Bo3pacTaeT MponopLOHAIBHO
YBEJIMYEHUIO 00BbeMa IEPBUYHOM OITyXOJIM U BCTPEYAETCS
6osee yeM B 20 % ciydyaeB y 60J1bHBIX ¢ T3-cTanueii [15].

[TpuopuTeTHBIM SBJSIETCS afAeKBaTHAs MpelTydyeBast
MOAroToBKa OoJbHOTO. IlpuMeHeHune Komruiekca aua-
THOCTUYECKUX UccienoBaHuii 10 Havyaia JIT y GonbHBIX
IUTOCKOKJIETOYHBIM pakoM aHajibHoOro kaHaina (TPY3U,
KT, MPT) no3BoJISIfOT yTOUHUTh CTENEHb PACITPOCTPAHEH-
HOCTU MEPBUYHON OIMyX0JIM, UHOWIBTPALIUIO OKPYXKat0-
el KJIeT4aTku, BOBJIeYeHUE pervoHapHbix JIY. Otu
JTaHHBIE CITy>KaT OCHOBO 711 BbIOOpa 00beMa U pexuma
Jly4eBOro JiedeHus. [1pr 3ToM BaxXHO COBII0AaTh YCIOBUS
OIMHAKOBOTO TOJIOXEHUSI MalMeHTa Ha JEKEe CToJla BO
BpeMms BoinosHeHUs1 KT-ucciaenoBaHus U Ha JiedeOHOM
CTOJIE IMHEHOTO YCKOPUTEJS 3J1eKTPOoHOB (JIYD) B mpo-
1ecce nposeneHus ceancon JIT.
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Bpau-paguonor BEIOMpPAET Hy>KHOE U YIOOHOE MOJIO-
XXEHUE MallMeHTa Ha CToJIe KOMIBIOTEPHOro ToMorpada
(TrostoXeHue OOJTLHOTO Ha CITUHE C UCTIOJIb30BaHUEM (DUK-
CUPYIOILIETO MTPUCTIOCOOIEHUS IOl HOTH ), TO3BOJISIOIIETO
n30exaTh pa3iuuuii B TOJOXEHWM Tejda MalueHTa Ha
KOMITBIOTEPHOM TOMOTrpade 1 JiedeOHOM CTOJIe YCKOPUTE-
Jig. C 11e/1bl10 YMEHBIIEHUS JO30BO HAarpy3Kyu Ha CTEHKHA
MoueBoro my3bips Bo BpeMs JIT (mipu omopoxxHEHHOM
MOYEBOM ITy3bIpe OHA MaKCUMaJIbHAs1), HEOOXOAUMO Ha-
TOJIHATh MOYEBOU My3bIph MEpel MPOLEAYPOl JTy4eBOi
TOITOMETPUH, a 3aTeM 3a 20 MUH niepen Kaxaoi ppaxkimein
00JTy4yeHUs1; BO BpeMsI TOMTOMETPUYECKOTO UCCIIENOBAHMUS
MPOBOAUTCS TaKXe OapreM MapKUPOBKA aHATBbHOW 30HBI.
BaxHbIM ycioBUEM MpPOBENEHUS JYy4€BON TOMOMETPUU
SIBJIIETCSI BHIHECEHUE PEBEPCHBIX METOK TMOJIsI 00TyYeHUS
Ha KOXY MallueHTa B 3 TPOEKIUSIX, TTO3BOJISIOIINX YCTPa-
HUTb MOTPEIIHOCTh YKJIAaAKW. [ BU3yalbHOU Bepu-
(pukaly TOYHOCTU TOJIOKEHUS Teja MallMeHTa U MHO-
TOKPaTHOTO MOBTOPEHUS TOYHOCTU BO3AECWCTBUS Ha
ycTaHOBJIEHHBI 00beM JIT HaHeceHue METOK Ha KOXY
MPOBOJUTCS C MOMOIIBIO 3 JIa3epPHBIX LIEHTPATOPOB BO
B3aMMHO TEPIEeHAUKYISIPHBIX TIOCKOCTSX. O0beMHOE
TUTAHWPOBAaHUE OCYIIECTBIISIETCS MO JaHHBIM MHOTOCpPE-
30BOTr0 PEHTTEHOBCKOTO KOMITBIOTEPHOTO UCCAEN0BAHMUS
1arom 2,5 MM Ha OPOTSKEHUM BCEro o0beMa Tesa, Moj-
Bepraemoro JIT.

OxoHTypuBaHue Ha kKaxnoM u3 KT-ckaHOB omyxosn
U KPUTUYECKUX OPTAHOB MO3BOJISIET CO3JaTh YETKUE KOH-
Typbl 3D-MuleHel ¢ caMbIMU CIOKHBIMU (DOPMaAMU.

s mojiydeHus TJIaHUPYEMOro O0beMa MUIIEHU
(planning target volume — PTV) rpaHuiipl KTMHUYECKOTO
00beEMa YBEJIMYMBAIOTCS MO BCEM 3 KOOPAMHATAM C Y4ETOM
BO3MOXHOTO CMEILIEHUS OMyX0JU TaK, 4To0bl PTV paBHO-
MEPHO BKJII0YaI 00beM TKaHEW MeX1y U30I03HBIMU KPU-
BBIMU, PACIOJIOXXEHHBIMU B 30He OT 95 mo 107 %.

MenuuunHcKuii (pU3MK COrJIacHO TEXHUYECKOMY 3a1a-
HUIO TOAOKPAET ONTUMATIBHOE KOJTMYECTBO MOJIEN 00Iy-
YEHUsI, UX HaNpaBJ€HUS, SHEPTUIO, A03Y, MPUIIOXKEHUE
JN03000BEMHBIX TUCTOrpamMM MulleHu (dose-volume
histograms — DVH) u kputudeckux cTpykTtyp (organs at
risk — OAR). [JomycTrimMble cyMMapHbI€ AO3bI TOJAEPAHT-
HOCTU KPUTUYECKHUX CTPYKTYP OLIEHUBAIOTCS IO Tpafalluu
QUANTEC [19]. HJanHas cucTeMa MpeacTaBisieT 0COObIi
WHTEpPEC MPU JIEYEHUU TJTIOCKOKIIETOYHOTO paKa aHAIbHO-
TO KaHaJla U aeT BO3MOXHOCTb yMeHbIIUTh CO/I Ha Takue
KPUTHUYECKUE CTPYKTYPBI, KaK: TOHKUI KUIIIEUHUK, MOYE-
BOU My3bIpb, T€HUTAJIUU, TOJOBKU OEIPEHHBIX KOCTEH
C LEJIbI0 CHUXKEHUS OCTPOM U MO3JHEN TOKCUYHOCTU CO
CTOPOHBI OPTaHOB MajIoro Ta3a. OTobpaxkeHrne U30J03HbIX
KPUBBIX B TPEXMEPHOM BUJIE, a TAKXKE TOCTPOESHUE TUCTO-
rpaMm «i1o3a — oobem» (DVH) kak mjist MUIlIeHM, Tak
u 1 kputudeckux cTpyktyp (OAR) ncnonb3yroTest st
BbIOOpa ONTUMABHOTO ILUIaHA JTy4eBOro JieueHus. [lpu
TUTaHWPOBaHUU mporpamMmbl JIT NpUMEHSIOTCS CIenyo-
1I1€ XapaKTePUCTUKU: TIPeANUCaHHas 1032 — 1032 UOHU-
3UPYIOIIETO U3TyYeHUs, HA3HAYeHHAas 10 Kpalo MULLIEHU,

U TpeanucaHHas W30[03a, SBISIOAsCS OTHOLIEHUEM
MPEANUCAHHON T03bl K MAKCUMAIBHOMY 3HAYEHUIO T03bI
B MUIIIEHU B MPOLIEHTHOM BBIPaXKEHUMU.

IMepuonnyeckue npoBepKU Je4eOHOTO IJTaHa MPeao-
CTaBJIFIOT aKTyaJbHYIO0 MH(MOPMAIMI0 00 aHATOMUYECKUX
CTPYKTYypax, HEOOXOUMYIO ISl JOCTUXKEHUS TAKOW TOY-
HOCTH TIOIBEICHUS 103bl, KOTOpas TpeOyeTCs IS BBIITOJ -
HEHUS COBPeMEHHBIX TpeboBaHul K JIT Kak OCHOBHOMY
3TaIy KOHCEPBATUBHOTO KOMIUIEKCHOTO JIEYEHUSI. AHATO-
MUYECKUE U3MEHEHUS, TAKME KaK 3al0JHEHUE U CMellle-
HME OpraHa, a TAaKKe yMEHbIIIEHUE pa3MePOB OITyXOJIU WIn
KoJieOaHUS MacChl Tejla MallMeHTa B TeYeHUEe Kypca 00JIy-
YEHUs], MOTYT OKa3aTh 3HAYUTEJbHbIE U3MEHEHMUS T03HO-
ro pacnpeneieHusi, KOTOpoe HEBO3MOXHO MOJIHOCTBIO
KOMIIeHCUpOBaTh Aaxe cpeacrBamu JIT moa BUsyaibHbIM
KOHTpoJsieM. i1 3TOTO MCMOJB3YeTCsl aJrOPUTM MYJib-
TUMOJAJTBHOTO COBMEILIEHUS U300pake€HUI C 1IeJIbIO BbI-
SIBJIEHUSI U3MEHEHUIl aHATOMUYECKUX CTPYKTYp MyTeM
COIOCTaBJIEHUS HOBBIX JAHHBIX C UCXOAHBIMU 3D-Moze-
aamu KT-u3obpaxeHuii. DT0 HOMOTaeT NPUHSTh pelie-
HUE, CTOUT Jiu npoaokaTh JIT ¢ ucronb3oBaHUEM CYIlIE-
CTBYIOLIETO IJIaHA WM HEOOXOAUMO TTOBTOPHO BBITIOJTHUTD
IUTaHUPOBaHUE Ha ocHOBe HOBbIX KT-u3zo0paxeHuit my-
TE€M HaJIOKEHUS JO3bl Ha HOBbIE U UCXOIHBIE CTPYKTYPHI.
MynbsTUMOIaTbHOE COBMEIIEHUE N300paKeHU I TTO3BOJISI-
€T 00beMMHUTh AaHATOMUYECKYIO0 MH(pOpMaInio. B TeueHue
HECKOJIbKUX CEKYH[I TMPEeNOCTaBISIOTCS PACIIMPEHHBIE
BU3YIU3ALMOHHBIE JAHHBIE, YTO MO3BOJIET ¢ OOIbIIEH
JTOCTOBEPHOCTHIO OMPEAEIUTh CJIOXKHbBIE MUILIEHU U Opra-
Hbl pucka (OAR).

HenocpenctBenHo mepen ceaHcoM obiaydyeHus (1-i,
2-1i ceaHChI) Ha COBpeMEHHBIX JIYD BBITIONHSETCS OLIEHKA
U KOPPEKIIMS MOTPEIIHOCTU YKIIAAKU C UCHOJb30BaHUEM
OBI (On-Board Imager) — cricTeMbl TOPTATbHON BU3YaJIU-
3al[M1 B METABOJIETHOM Tyuke JIYD, mo3Bosistonieit aHaiu-
3UpOBaTh TOYHOCTb BOcIpou3BeAeHus yciaosuii JIT, mpa-
BWIBHOCTb MOJIOXEHUS 00JIbHOTO Ha ctosie JIVD, Hanuuune
U3MEHEHUI B TOJIOKEHUM MCXOAHBIX PEBEPCHBIX TOYEK.
Eme Oonee TouHyto MHGMOPMALIUIO MO3BOJISIET MOIYYUTH
KCTOIb30BaHUE BMOHTUPOBAHHOTO B TOJIOBKY JIYD uctou-
HUKA PEHTT€HOBCKOTO KAJIOBOJIBTHOTO U3TYYEHUS U JETEK-
top (Cone Beam CT). MoxHo nonyuuts KT-uzobpaxeHue
B KOHMYECKOM ITy4Ke HEMOCPEACTBEHHO Ha croiyie JIYD
nepen ceaHcoM JIT. TTonyuenHoe KT-uzobpaxeHune Ha CTO-
Jie JIYD conocrasisiercs ¢ ucxogibiM KT-u3zobpaxkeHuem,
MOJyYEHHBIM NPU TTAHUPOBAHWUM TSI IPOBEPKU MPABUITb-
HOTO MOJIOKEHUS MallUeHTa, KPUTUYECKUX OPTaHOB U OIy-
XOJIM BO BpeMsI POBEJICHUS CEaHCa JIyYeBOTO JICUEHUS.

bnaronmapst aTomMy B HacTosiiliee BpeMsi CTaJIO BO3MOX-
HBIM CYIIECTBEHHO YBEJIWYWUTh MOJBOJMMYIO O3y Ha
TMEePBUYHYIO OMYXOJb U MOPAXEHHbIE peruoHapHbie JIV.
YMEHBIINUTD JTYYEBYIO HArpy3Ky Ha OKPYKAOIIUE KPUTH-
YeCKHEe CTPYKTYPHI MO3BOJIUIIO TAKXKE MOSIBICHE MHOTO-
JIETIECTKOBBIX KOJUIMMATOPOB HA METABOJIBTHBIX UCTOYHU -
Kax M3JIy4yeHUs, MO3BOJISIONIMUX CO3JaTh OYEHb CIOXHbBIE
o popme durypHsie o [20].
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BBINOTHUTE ONTUMU3ALMIO TIJIAHA JIEYEHUS U CO3/a-
Hue KoHdopmHoi JIT mo3BoJIIET MPUMEHEHNE HOBBIX
AITOPUTMOB JO3UMETPUYECKOTO IUTAHUPOBAHUS HA OCHO-
BE UHAVBUIYaTbHOTO KOMITBIOTEPHO-TOMOTPA(UYECKOTrO
uccienoBaHus obiryyaemoro oobema. Kondopmuas JIT
(3D-conformal radiotherapy — 3D-CRT), Tepamnus ¢ mo-
IyJslMeil MHTEHCUBHOCTU ITyyka (intensive modulated
radiation therapy — IMRT) — MeToauKu, NO3BOJISIONIAE
ONTUMU3UPOBATH JIEUEOHBIN IUIaH 3a CYET UCTIOJIb30BAHUS
(urypHBIX TIOJIEl B COOTBETCTBUY C (POPMOIA OMTYXOJIEBOTO
ovara.

IMRT - cnenymwoiasi cTynieHb U OfiHA U3 Haubosee
BaXXHBIX TEXHUYECKUX MHHOBALMI B TEXHOJOTUU KOH-
(dopmHoii JIT — 3a mocnenHee necsaTuieTue oblia OLICTPO
NpUHSITa OPULIMATBHO IS JICYEHUS 310KaYECTBEHHBIX
onyxosieii. Knmuauueckue npeumyiiectsa IMRT Hanbonee
3HAYMMBI TaM, [JIe paAUOYyBCTBUTEIbHAS 300POBast TKAHb
OKPYXAaeT MEePBUYHYIO OIMYXOJIb WA HAXOMUTCS B HEMO-
cpenctBeHHo oyu3octu oT Hee. IMRT no3BosisieT yMeHb-
IIWTh JYYEBYIO Harpy3Ky Ha KPUTUYECKUE CTPYKTYPHI,
obecrieunBas MpU 3TOM aIeKBaTHOE MOKPBITHE OOJIaCTU
MIaHUpyeMoii 3oHbI obomyyeHust — PTV ot 95 mo 107 %
(mpu Tex ke o0beMax 1 yenoBusix oomydenust, uto 1 3D CRT).
Tak, B cBoeM ucnenoBanuu S. Kauko et al. (2008), pac-
cMmaTpuBas B cpaBHeHUU TexHojoruu JIT B pexume 3D
CRT u IMRT, nokazanu, yto IMRT BbI3bIBa€T MEHBIIIYIO
YaCTOTY OCTPBIX TACTPOMHTECTUHAIBHBIX U KOXHBIX TTOB-
pexnenuii (p = 0,004) B cpaBHeHnu ¢ 00braHOM 3D CRT
koHbopMHo JIT. Takke mpu IMRT 3HauuTe1bHO MEHB-
e (p = 0,004) He3aTUTAHMPOBAHHBIX TIEPEPHIBOB B Kypce
JIT, a mornoleHHas 103a HAa TOHKYIO KHIIKY, TOJOBKU
OelpeHHBIX KOCTEN U MOYEBOU My3bIPb 3HAYUTEIBHO CHU-
XKEHbI. ABTOpBI TOKa3ajau, YTO MPU OJHOBPEMEHHOW
3D CRT + XT cymmapHas noza JIT, pekomeHayeMasi Ha
TMEePBUYHYIO OMYXOJb, JOJKHA BAPbUPOBATh B IUAIMA30HE
oT 54 mo 56 Ip [21].

OTU U ApyTHE PETPOCIIEKTUBHBIE UCCIIETOBAHUS MO -
TBEPXKIAIOT, UYTO HE3aIJIAHUPOBAHHKIE MIEPEPHIBHI B JIeUe-
HUU OOBIYHO TPEOYIOTCS TOJBKO C LEIbI0 YMEHBUIUTH
HeratuBHbIE 3(PHEKTHI Ha KOXE U CIU3UCTHIX [22].

IlocnenHue ucciaenoBaHUs MOKa3ajlud, YTO YaCTOTa
BO3HUKHOBEHUSI OCTPOM M OTCPOYEHHOU TOKCUYHOCTU
MOXET CHMXATbhCS MPU WCIOJIb30BAHUU COBPEMEHHOM
texHonoruu JIT [14]. Micrionb30BaHNEe HOBBIX TEXHOJIOTHIA
OTKPBLIO MYTh JI1 00ECTIeYeHUs BEICOKOTO KadyecTna JIy-
YEBOTrO JICUEHUS C YMEHbIIEHUEM JIe4eOHOTO BpPEMEHU
B cpaBHeHuU ¢ 3D CRT kondopmHoii JIT.

OpHako 10 cux MOp ONTUMAaJIbHAs CyMMapHas 103a
MPY JICYEHU U TUIOCKOKJIETOYHOTO paKa aHAJIbHOTO KaHajia
ocTaeTcs 0O6bEKTOM OOCYXIECHUS.

XUMuUOIydeBoe JiedeHe 001a1aeT BBICOKUM PUCKOM
Pa3BUTHS T€MATOJIOTMYECKOIN TOKCUYHOCTH, B CBSI3U C YEM
TMPUOPUTETHBIM SIBJISIETCSI CBOEBPEMEHHAS OLIEHKA OOIINX
¥ OMOXMMUYECKHUX MOKa3aTeeil KpOBH.

IlepeHOCHMOCTB JIeUeHUS IPU HEOOXONUMOCTU MOXET
OBITH yJIydllleHa MPUEMOM aHTUOMOTHUKOB, MPOTUBOTPUD-

KOBBIX, JIE3UHTOKCUKAIITMOHHBIX, TOPMOHAJIBHBIX, TTPOTH -
BOPBOTHBIX, 00€300IMBAIOIIUX CPEACTB, PEKOMOWHAHT-
HOTO Y€JI0BEUYECKOT0 IPaHyJIOLUTAPHO-MaKpodaraaibHOro
KOJIOHMECTUMYIUpYoero ¢dakropa, MpernapaToB IO
YXO[y 32 KOXEU U CIU3UCTBIMU O00JIOYKAMU.

B ®I'BY «POHII um. H.H. brroxuna» PAMH nHa mipo-
TSDKEHUU TIOCIIETHUX AeCSITUIETUI BeIyTCsl HaydHbIE UC-
cenoBaHUSI TI0 KOMOMHUPOBAHHOMY U KOMIUIEKCHOMY
JIEYEHUIO OOJTbHBIX TJIOCKOKJIETOUHBIM PaKOM aHAJIBHOTO
KaHaia ¢ ucrnonb3oBaHueM JIT B pasiIvyHBIX pexumax
¢pakuroHupoBaHus B KomouHaiuu ¢ XT ¥ paguo- u xe-
MoceHcuowm3aropamu (mateHT PO Ne 2427399 «Crniocob
JIeYEHMSI TUIOCKOKJIETOUHOTO paKa aHaJIbHOTO KaHasay) [3].
Panee ucrmonbp30BaIvCh TEXHOIOTUM AUCTaHIIMOHHOM JIT,
TpUMEHSIEMbIE TIPU JICUEHUUW NAHHOU JIOKaIW3aluu, —
koHBeHIIMoHaNbHasA JIT (2D-CRT), 3D-CRT, a B camoe
nocieaHee BpeMs — IMRT.

Memoppbi

C Hos10ps 2011 & mo mapt 2013 . IMRT Ha anmapare
Clinac 2100 ¢upmsl Varian npoBeneHa y 21 60JibHOTO
IUTOCKOKJIETOYHBIM PAaKOM AHAJIBHOTO KaHajla. Y BCeX
OOJIBHBIX AUArHo3 BepubUIUPOBAH MOPQOIOTUYECKU.
CranupoBaHue OMyXO0JIEBOTO MTPOLECCA BHIMOJIHSIIOCH IO
cucteMe TNM (7-a penakiwst). M3 21 manmentay 13 (8,2 %) —
Il cranust, y 6 (28,5 %) — I11A cragust, y 2 (9,5 %) 6071b-
Heix IIIB ctagus. B uccnenyemMoii rpymie npeodnagaiu
XeHIIUMHbI B cooTHomeHuu 20:1, B Bo3pacte oT 33 Ao
83 net, menuana 62 roaa.

Ha 1-M sTane siyueBoMy BO3IEWCTBUIO MOIBEPraeTCs
00J1aCTh MAJIOTO Ta3a, BKJIK0Yas MEPBUYHYIO OITyXO0JIb U Ma-
papeKTaIbHbIe, 00TYpaTOPHBIE, HAPYXHBIE U BHYTPEHHUE
MOJB3MOIIHbIE, MAXOBbIE U MpecakpanbHbie JIY, pa3oBas
ouaroBas go3a (POI) 2 Ip exenHeBHO, 5 pa3 B Hel,
22 dpakiuu, no CO/1 44 Ip. [Tpu 2D-RT Britoyanu o0b-
€M MaJIoro Ta3a, a BEpXHss TpaHULA MOJ OOTyYeHUs
pacnoJjlarajiach Ha YpOBHE MO3BOHKOB S1, HWXKHUI Kpai
MnoJist — Ha 3—5 CM AUCTaJIbHEe HUXHEN TPaHUIIbI OITyX0-
Jm. JlaTepalibHble TPaHULIbI O0Jy4eHUs — Ha | cM KHapy-
KU OT BHYTPEHHUX CTEHOK MaJioro Tasa, a npu 3D-CRT
u IMRT — no gaHHbIM 3D-00beMHOTO TLJIAHUPOBAHUS.
B Hacrosiiiee Bpems JiydeBOe BO3IEUCTBUE MPOBOIUTCS
METOIMKON OTUCTAHLIMOHHONA KOH(POPMHON MHOTOIOJIb-
Hoit Tepamnuu B pexume IMRT ¢dotoHamu 6—18 MaB.
HenocpenctBenHo nepen oomyyeHueM (1-i1 1 2-i1 ceaHChl)
BBIMIOJTHSIETCSI OLIEHKA W KOPPEKIUS MOTrPEelIHOCTEN
ykianaku ¢ ucnojb3zoBanueM OBI (On-Board Imager) —
CHUCTEMBbI TOPTAJTBHOW BU3yaU3allUd B METraBOJETHOM
nyuke JIVD, ¢ moMolIbio KOTOPOi aHATM3UPYETCS TOU-
HOCTb BocmpousBeaeHus yciaoBuit JIT, mpaBUIBHOCTb
MOJIOXEHUS 00bHOrO Ha ctone JIYD, Hanmnure usMeHe-
HUI B MOJIOXXEHUU UCXOAHBIX pEBEPCHBIX TOUeK. Mcronb-
3ys1 BMOHTUPOBAHHBIN B TO0BKY JIYD UCTOYHUK PEHTIE-
HOBCKOTO KWJIOBOJIBTHOTO U3nyyeHus1 u aetektop (Cone
Beam CT), nonydyaem KT-uzobpaxeHre B KOHUYECKOM
My4YKe HETMOCPEJACTBEHHO Ha CTOJIE TMHEHHOTO YCKOPUTE-
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s asekTpoHoB. [lonyuyeHHoe KT-uzobpaxkeHue Ha
crojie JIYD conocTrasisieM ¢ UCXOAHBIM U300pakeHUueEM
KT, nonyyeHHOM MOpy MIAaHUPOBAHWUU IJI MPOBEPKU
MPaBUIBHOTO TMOJOXEHUS MNalUeHTa, KPUTUYECKUX
OpPraHOB W OITyXOJX BO BpeMs MPOBEAECHUS CeaHca Jy-
YEBOTO JIEUCHUS.

JlokanbHas 3MeKTPOMAarHUTHAsI TUTIEPTEPMUS HAYU-
Haetcs nociie 8 ceancos JIT (COJI — 16 Ip) 2 pasza B Hex
¢ UHTepBajoM 72 4 Ha ammapare «SIxTa-4» B CBEpXBBICO-
KOYaCTOTHOM DPEXUME PAAUOBOJIH C YaCTOTOU 3JEKTPO-
MarHuUTHBIX KoJjiebanmii 460 MIi1. Harpes mepBu4HOI
OITyXOJIA OCYHIECTBJISIETCS TTPU TOMOIIMA BHYTPUIIOJIOCT-
HOU aHTeHHBI U3JTyyaTesns. JUIMTeTbHOCTh CeaHCa COCTaB-
nstet 60 MuH. TeMIiepatypa B OITyXOJIA TIOJIEPKUBAETCS
Ha ypoBHe 42,5°—43 °C. CeaHc JIOKaIbHOIi 3]€KTpOMAar-
HUTHOW TUMNEPTEPMUU MPOBOAUTCS HEMOCPEACTBEHHO
niepen dpakuumeit JIT, Bcero 4—35 ceaHcos.

MeTpoHMIa30J B COCTAaBE MOJIUMEPHOUN KOMITO3ULINHA
BBOAMTCSI BHYTPUPEKTAIBHO B no3e 10 Mr/m? 3a 5 4 no
BBITIOJIHEHUST JIOKAJIbHOM 3JIEKTPOMarHUTHOM TUIiepTep-
MuM, 2 pasa 3a Kypc.

OOHOBpeMEHHO Ha MpoTskeHUuM Bcero Kypca JIT
MPOBOJAT PAAVOCEHCUOUTU3UPYIOLILYIO MOJUXUMUOTEPA-
MO TIO CXeMe: LIUCTUIATUH B/B KamneJbHO B 103¢ 20 Mr/m?
(1e 6osee 40 mr), B 1-if 1 3-i1 AHM HemeW TIocTie 00Tyde-
HUsI, BCETO 8 MHBEKIINIA; OJICOMUIIMH B/M B 103¢ 15 MT 10
JIT u NOKaIbHON 371€KTPOMAarHUTHOM TUIEPTEPMUM, BO
2-11 1 4-11 THU HEAEIU — BCETO 8 UHBEKIINIA.

ITocne mepepriBa B 10—14 gHeit B 3aBUCMMOCTHA OT
CTEIEeHU PETPECCUN OTTYXOJIU ONPEAEISIeTCS TAKTUKA 2-TO
3Tarna KOMOMHUPOBAHHOTO JIEUEHUS: TIPU PETPECCUU OITy-
xomu Goyee yeM Ha 75 % MpOBOIAT AMCTAHIIMOHHYIO
koHbopMHyto JIT. TlepepslB MeXay 3Tanamu JE€YEHWUS
cocrtaBisieT oT 2 10 3 Hed. JlokanbHyto JIT Ha obyacTb
MEePBUYHON OIMyXOJU OCYUIECTBISIIOT B pexume IMRT
doronamu 6—18 M3B, 10—12 ¢ppakuuii, POJI 2 Ip, CO/
20—24 Tp, exxenneBHo (COJI 3a Bech Kypc JiedeHUs] Ha
MEePBUYHYIO OMyX0Jb coctaniseT 60—64 Ip). Hemocpen-
cTtBeHHO nepes ceancoM JIT (1-i1 1 2-i1 ceaHChI) BBIIO-
HSIETCSl OLIEHKAa W KOPPEKIUS MOTPEIIHOCTU YKIIaIK!
¢ ucnoab3oBanueM OBI.

Pe3aynbmambl

O1ieHKe TTEpeHOCUMOCTH 1 Pe3yJIbTaTOB JaHHOMW TeX-
HOJIOTMU TOABEPrHyT 21 manureHT. MeauaHa mpociexeH-
HocTu coctaBuia 9,3 mec. IlonHas pe3opOLsl OmyXoau
Habmonanacek y 19 60abHBIX. XUPYpruueckoe Je4eHne Ha
2-M 3Tarne KOMIUIEKCHOTO JIeYeHUsI B 00beMe OpIOIIHO-
TIPOMEXXHOCTHO 9KCTUPTIALINU TIPSIMO KUTITKU TIPOBEIEHO
y 2 mauueHToB. Bce maimeHTsl OblIM aHKETUPOBAHBI IS
YTOYHEHMS TTPO(IIISI TOKCUYHOCTH 710, BO BPEMSI 1 TTOCIIE
OKOHYaHMS KOMITJIEKCHOTO JieueHMs1. OcTpast TOKCUYHOCTh
BO BpEMSI JIEYSHUSI Y B TIEPUOL IO 3 MEC TTOCIIE OKOHYAHUSI
JieyeHus olieHnBaach cormacHo cucteMe RTOG/EORTC.

Tsokenbix paHHUX TOKcYecKux Myko3uToB (ITI-IV cre-
TeHN) CO CTOPOHBI MPSIMOY KUIIIKA U MOYEBOTO ITy3bIPsI
He oTMeuanoch. PaHHue pekTuThl | cTemeHu auarHoc-
TUpOBaHBI y 6 (28,6 %) GObHBIX, peKTUTHI 11 cTerneHn
y 15 (71,4 %) 6onbHbIX. PanHuUe cTUTHI | cTernenn nua-
THOCTUPOBaHHL y 4 (19 %) manmenTos, mrctuTh 11 crerme-
Hu y 17 (81 %) GonbHbIX. KaTapaJbHble SMUTETUUTHI
CJIM3KUCTOM ITOJIOBBIX OPTaHOB UMeJu MecTo y 16 (76,2 %)
6osbHBIX. Yepe3 3 mec mocne okoHYaHUs JIT pekTuThl
I crenenu 3acdukcupoBanbl y 10 (47,6 %) v iiuctuthi | cre-
neHn y 6 (28,6 %) GonbHBIX, a Takke Y 5 (0,2 %) 60IbHBIX
OTMEUaJTUCh TUIEHYAThIEe SMTUTETUUTHI.

06cyKneHue

IMpenBaputenbHas oueHKa 3 pekTnBHOCTA KOHDOP-
mHoi JIT B pexxume IMRT mnokasana, 4To oHa SIBJIsSIeTCS
5(hGEKTUBHBIM U TOCTATOYHO 0€30MacHBIM BapUaHTOM
JIEYEHUS TALIMEHTOB TUIOCKOKJIETOYHBIM PAKOM aHAJIbHO-
rO KaHaJla, TO3BOJISIIOIINM COXPAHSITh HAa BEICOKOM YPOBHE
Ka4eCTBO XU3HU OOJTbHBIX IPU HU3KOW BEPOSITHOCTH pa3-
BUTHUS PAHHUX U MO3AHUX OCIOXHEHUM.

Takum 00pa3oM, BHEAPEHUE COBPEMEHHBIX AUATHOC-
TUYECKUX MeToNOB, BKitovatomux KT- u MPT-uzobpaxe-
HUS B TPEXMEPHOM 00BEME, UCTIOJIb30BAHUE HOBBIX TEXHO-
Joruit koHdopMmHoi JIT ¢ Moaynsueil UHTEHCUBHOCTH,
a TakXke CIoco0O0B yIIPaBIeHUS PaAUOYyBCTBUTEIEHOCTHIO
OITyXOJIU U HOPMAJIbHBIX TKAHEN — MEPCHIEKTUBHBIN Bapu-
aHT B KOMIUIEKCHOM KOHCEPBATUBHOM JICUEHUU OOJIbHBIX
TUTOCKOKJIETOYHBIM PAKOM aHaJIbHOTO KaHAaJIa.
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