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HUU onxonoeuu CO PAMH, 2. Tomck

PE3IOME

3noxadectBenHble HoMEl (G [II-IV mo knaccudukanmy BeemnpHol opraHn3anyy 31paBOOXpaHEHNs) CO-
craysroT 6osiee 50% Bcex MepBHYHBIX OIyXOJIeH roJ0BHOro Mo3ra. HecMOTps Ha IOCTaTOUHO arpecCUBHYIO
Ne4eOHYI0 TaKTUKY, CPEIHSS POAOILKUTENBFHOCTD KU3HH OOJIBHBIX 3TOH MAToJIoruelt coctasisieT 14 mec.

JlyueBast Teparus SIBISIETCS HEOTHEMIIEMOM YacThi0 KOMOHMHHPOBAHHOTO JICUCHHS, HO 3a4aCTyIO HE OKa3bIBa-
€T JeTanbHOro 3pdeKra Ha PE3UCTEHTHBIC OITYXOJIEBbIe KICTKH. B CBSA3H € 3THM B IOCIICHUE AECATAICTHS
aKTHBHO BEIYTCS MOMCK M Pa3paboTKa HOBBIX MOJXOJIOB K JICUCHUIO 3JI0KAUYECTBEHHBIX TJIMOM, CPEIIH HHUX
XHMHOTEPAIICBTHYCCKIE TPETIapaThl, Pa3IMYHbIC OHOJOTHUCCKUE MOTU(PUKATOPEI, B TOM YHCIIE JIOKATbHAS
runieprepmus (JIT). DxcniepuMeHTaIbHbIC TaHHBIC TTOKA3aJId, YTO ISUCTBUE BRICOKUX TEMIIEPATypP OKa3bIBACT
Kak MpsMOe MOBpEXIaromiee ACHCTBAE Ha OMyXOJIEBbIe KICTKH, TaK U CeHCHOMWIM3UpYIommid s¢dekT. 3Ha-
YUMBIE TIPEHUMYILECTBA JOCTUTHYTHI MU BKIroYeHnH JII' B mporpaMMbl KOMILIEKCHOTO JICUEHHsI 37I0Ka4eCT-
BEHHBIX HOBOOOPA30BaHUH Pa3IMYHBIX JoKanu3anuid. OfHAKO JaHHbIE MO JICYSHUIO OONBHBIX MEPBUYHBIMA
u peurauBHBIMA TiirioMamu G -1V ¢ mpuMeHeHreM TOKaTbHON THIIEPTEPMUK MATOYHCIICHHBL.

B cratbe TMPUBOAUTCS 0630]3 Hay4YHBIX Hy6HI/IKaHI/Iﬁ JJI1 O3HAaKOMJIEHHS C CYHIECTBYIOIIUMU METOJaMH
JICYCHUA 3JIOKQYECCTBCHHBIX I''TMOM I'OJIOBHOT'O MO3ra.

K/NIOYEBBIE C/IOBA: 37I0Ka4eCTBEHHBIC TIHOMBI TOJIOBHOTO MO3Ta, KOMOWHHPOBAHHOE JICUCHHUE, XH-

MHOJTy9I€eBast TPy, JIOKAIbHAS THIIEPTEPMHUS.

3noxauectBeHHble oMbl (G -1V mo xmaccudu-
Kanuu BceMupHOW opraHu3alvu 3ApaBOOXPAaHEHUs) CO-
cTaBisitoT 6osee 50% Bcex MEPBUYHBIX OMYXOJEH ToJIoB-
Horo Mmosra. CTaTMCTHYECKHH aHalIn3 IOKa3bIBaeT, YTO
3a00JICBaEMOCTh 3JI0KAYECTBEHHBIMU TJIHOMaMH COCTaB-
nser 5-8 cinyyaeB Ha 100 000 nacenenus [1]. Hecmotps
Ha yJIydIIeHHe IUarHOCTUKH, JIETAIbHOCTh OOJBHBIX HMH-
TpaKpaHWAJHHBIMH OITyXOJISIMH OCTAaeTCsl BBICOKOMH, a pe-
3yJNbTATHl JICYCHUS HEYAOBIETBOPUTENBHBIMU. CpenHss
MPOJIOJDKUTENIFHOCTD JKM3HM MAlMEHTOB C TIJINO0JIACTO-
MOH, Hanboliee 37I0KauYeCTBEHHOW TIIMOMOM, NpH IpUMe-
HEHMU COBPEMEHHOI0 CTaHAapTa MEIULMHCKOM MOMOIIU
cocraBiseT 14 Mec mocie MOCTaHOBKH THArHO3a, HECMOT-
ps Ha arpecCHBHOE XHMPYPTrUYECKOEe BMEIIATEIBCTBO, JIy-
4eBoe JICUeHHE U XUMHOTepamnmio [2-4].

ToranbHOE U cyOTOTANBHOE y/aJeHUE OITyX0JId MO3ra
SBJISIETCS POTHOCTHYECKH Ba)KHBIM (DaKTOPOM M YBEIIH-
YHMBaeT MOKa3aTeJIN BBDKMBAEMOCTH IALMEHTOB IPH IMPO-
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BEJICHUU JAJIbHEHNICH aJbIOBAaHTHOM JIy4EBOH Tepanuu
u xumuorepanui [5]. [IpuMeHeHne MUKpOXHP ypriudecKon
TEXHUKH, COBPEMEHHBIX METOJOB HWHTPAONEpPAllMOHHON
BU3YaJIN3alUU OIYXOJIM MO3BOJISIET YBEIUYNUThH CTEIIEHb
pe3eKkIun KoHTpacTupyemod omyxomn po 100% B
(GYHKIMOHANBHO HE3HAYMMBIX O00JAcTsIX TOJIOBHOI'O
Mo3ra [6]. BmecTe ¢ Tem, 6ojnee arpecCuBHas XUPYpru-
gecKas TAaKTHKa IPH yAAJEHUU OIyXOJH TAKXKE IOBBI-
IIaeT PUCK HEBPOJOTHYECKUX HAPYIIEHWH, KOTOPHIE, B
CBOIO OYepe/lb, IPUBOJAT K yXYALUIEHUIO KAUECTBA KU3HU
U TIOCJIEAYIONIEMY CHIDKCHHIO OOIICH BBIKHBAEMOCTH [7,
8]. Llenpto omepauuu B HEHPOOHKOJIOTUU SIBIISIETCS JOC-
THKEHHE MAaKCHMAaJBHOTO YIANEHUS OIyXOJdW C Hau-
MEHBIIUM BO3MOKHBIM ITOCIIEOIIEPAITMOHHBIM HEBPOJIOTH-
geckuM aedummrom. OIHAKO JaKe paJuKaibHOE orepa-
THUBHO€ BMELIATENBCTBO HE I03BOJSAET BBUICYUTH
MalyreHTa BCJIeICTBHE MH(MIBTPATHBHOIO POCTa OMYyXO-
JIM 32 MpeJesibl KOHTPACTUPYEMON YacTH U HaIH4usl Kile-
TOK OITyXOJIM B 30HE IEepHU(OKAIFHOTO OTeKa. BrDKuBae-
MOCTh TAIMEHTOB IIPH NPOBEICHUH TOJIBKO XHPYyprHUe-
CKOTO JIeueHUs He npeBbimaeT 6 mec [9, 10].
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JlyueBast Tepanus (JIT) siBisieTcss HEOOXOJUMBIM 3Ta-
IIOM B KOMIUIEKCHOM JIEYEHUH 3JI0KAUECTBEHHBIX TJIHOM.
Bonee 30 sier cTannapToM JieueHHs BIEPBBIC BBISIBICHHBIX
3JI0KQYECTBEHHBIX OIYXOJICH TOJOBHOTO Mo3ra Oblia
MoCJIeonepanuonHas ydeBas Tepanus. OZHAKO TITHOMEI
3—4-i1 CcTemeHN 3JI0KAYECTBEHHOCTH OOJAgaroT HHU3KOMN
PaZnOYyBCTBUTENBLHOCTBIO, U TOCICONEPA[IOHHAs JTyde-
Basi TepaIusi He BCET/ia MO3BOJISET JOOUTHCS JIETAIBLHOTO
MOBPEXJICHUS KIIETOK, (POPMHUPYIOIINX OCTATOK OITyXOJH
[11]. Aranu3 paHOOMU3UPOBAHHBIX HCCIIEIOBaHHN, B KO-
TOPBIX aJbBAaHTHAS JTydeBas TEPaIusl CPAaBHUBAJIACH C XH-
PYPrHYECKHM JICYCHHEM B H30JIMPOBAHHOM BapHaHTE,
IoKa3aJl, 4TO IMOCJICONIEPALMOHHAs AUCTAHIIMOHHAS T'aM-
Ma-Tepanus M0 CTaHAApPTHON MeTonuke (pa3oBas O4aro-
Bas no3a 1,8-2,0 I'p, cymmapnas go 56—60 I'p) crarucTu-
YEeCKH 3HAYMMO ITOBBIIIAET BBKUBAEMOCTh. TeM HE MEHee
MPEUMYIIECTBO B BBDKMBAEMOCTH OBLIO OYECHb HEOOJB-
MM, a 0011asi BEBDKUBAEMOCTh OCTaBaJlach KpaifHe HU3KOH
— JUIMTeNbHasl MPOJOJKHUTEIBHOCTh JKU3HH OTMEUYeHa
JUIIb B €IUHUYHBIX Cilydasx. MeauaHa BBIKMBAEMOCTHU
OOJIBHBIX TIOCIIE aJBIOBAHTHOM Jy4eBOW TEparuH COCTaB-
nsuma B cpenaeM 6—10 mec [12, 13].

ITomBITKM yIyqIOIMTh PE3YNBTAThI JIydEBOTO JICUECHHS
IyTEM YBEIMYECHUS CyMMapHOW 7036l OOIydeHHS W pH-
MEHEHHS HECTaHJapTHBIX METOAMK (paKuMOHUPOBAHUS
HE IOKa3aJIi CTATHCTUYECKH 3HAYUMBIX PA3IUYUil B BBI-
KUBAEMOCTH MEXAY Ipymnmamu, noxydasmummu 72 I'p (60
¢pakuuit mo 1,2 I'p 2 pasza B gens) u 60 I'p (30 dbpaxumit
mo 2 I'p 1 pa3 B ieHB), a yBeIMYCHHE CYMMAapHOH 09aro-
BoM 1036l ¢ 70 10 90 I'p npuBENO K CHUXKEHHUIO KaK OJHO-
TOIUYHOM, TaKk W JABYXTOJAMYHOW BbDKHBaemoctu [14].
Takum o0pa3zom, CTaHZAPTHBIM MOAXOJOM B Jy4eBOH Te-
panuy 3J0KAaYeCTBEHHBIX TIJIMOM SIBISIETCS IIO/IBEJCHHE
60 I'p mo 2 I'p 3a ¢dpakumio, 5 mHEH B Hememro, Kypc —
6 men [15, 16].

OrnicaHbl TOIBITKY TPEOJI0JIETh PAINOPE3UCTEHTHOCTD
OITyXOJIEBBIX KJIETOK C ITOMOIIBI0 PaJHOCEHCHOMIN3aTOPOB
(MM30HHIA307I, METPOHHUAA30J, OPOMOACOKCHYPUIHH),
OJIHAKO HCCIICOBAHUS HE TIOKA3aJH 0XXHAaeMoro 3¢ ¢ex-
Ta: Oe3pennanBHas M 00IIasi BBDKMBAEMOCTh CTaTHCTHYE-
CKU 3HA4MMO HE YBEJIMYWIUCh, B TO BPEMs KaK OTMEYEH
BBICOKMH MHEJIOCYIPECCUBHBIA 3P PEeKT OpOMOJICOKCHY-
punuHa [17].

B ugmcie xumumomnpenaparoB, KOTOpPBIE MPOJAEMOHCT-
pupoBaiu 3(pPEeKTHBHOCTS B OTHOIIEHHH 3JIOKAYECTBEH-
HBIX TJINOM, OBUIM TIPOU3BOJHBIE HUTPO3OMOUYEBHHBI
BCNU (xapmyctun) u CCNU (nomyctuH). OHE OBICTpPO
CTald OCHOBOM XMMHOTEPANUU TJIMOM, HO MX HIMPOKOE
IIpUMeHeHne OBIIO0 OrpaHMYEHO TAaKWUMH OTHOCHUTEIHHO
CepbE3HBIMH NOOOYHBIMH 3 PEKTaMH, KaK MHEIOCYTIpec-
cust
u (B cnyuae BCNU) — nerounsiii ¢pubpo3. Meraananus

pe3ynapTaToB 16 pPaHAOMH3UPOBAHHBIX HCCIEAOBaHUN
(3000 6ospHBIX) 3a 15-meTHUH MEPUO] MOKA3aa BO3MOXK-
HOCTh yBeNHW4eHus BbDkMBaeMocTd Ha 10,1% B TedueHue
HepBoro roga u Ha 8,6% K KOHILy BTOPOTO Toja IpH HC-
MOJTb30BAaHNY aJbIOBAHTHONH XMMHOTEPANNH MOCIE Kypca
JIy4eBOTO BO3AEHCTBUS, IIPOU3BOJHBIE HUTPO3OMOYEBUHBI
Obut puMeHeHsl B 15 u3 16 uccienoBanuii. XuMuore-
pamus cuuTajgach ajJbTEpHATUBHBIM BapUaHTOM, 4YacTo
3ape3epBUPOBAHHBIM U JICUEHHsS] TPOrPECCUPOBAHUS
3aboseBanus [18, 19].

B mocnennee mecstuieTre B KOMITIEKCHOM JICYEHUH
TJTHOM aKTUBHO HCIIONB3YETCS TeMomall (TeMO30JIOMUN),
KOTOpBIN ObUT cuHTE3MpoBaH B 1984 r. B BemukoOpura-
HHUU TPYIION YUYCHBIX, Bo3riaBimsieMbix M. Stevens [20].
B 2004 r. B uccnenosanuu III ¢a3sel, nposeaennom EBpo-
MEHCKON OpraHu3alUeil M0 U3YYEHHIO M JICUCHHIO paKa
(EORTC) n HammoHamsHBIM HHCTHTYTOM paka Kanampl
(NCIC), momydeHbI pe3yabTaThl, YKa3bIBAIOIINE Ha YBEIH-
YeHHe MeJUaHbl BBDKUBAEMOCTH M IBYXJICTHEH BBDKHBae-
MOCTH y OOJIBHBIX TJIHOOIACTOMOM, KOTOPBIE OJJHOMOMEHT-
HO IPUHUMAIHN TeMo30JoMH[ (75 Mr/m’ B CYTKH BHYTpS ¢ 1-
ro 1o 42-it nuu B epuox nposeaenus JIT), a 3aTem agpro-
BAaHTHO NPHHAMAIM TEMO30JI0MHJ. MenuaHa BbDKHBae-
MocTH OOJBHBIX coctaBmia 12,1 mec B rpynme ¢ JIT u
14,6 mec B rpynne KOMOMHUPOBAHHOTO JICYCHUS C BKIIIO-
geHneM Temosonomuga. OOmias ABYXJIETHSS BBDKHBAae-
MOCTh y OOJBHBIX, TOIYYaBIINX TEMO30JIOMUJ, COCTaBIIA
27,2%, a narunerHsas — 9,8%. B rpynne JIT nByxnerHsas
BBDKHBaeMoCTh cocraBuia 10,9%, a nstunerass — 1,9%.
KoMmOnHMpoBaHHAsT XMMHUOITy4deBasi TEPAITUsI C TEMOJIAJIOM
B pexxume 75 mr/m? B CYTKH B 2 pa3a CHM3MJIA PHCK IIPO-
rpeccupoBaHus 0OJIE3HH MO0 CPAaBHEHHUIO C MOHOTEpanueit
9TUM mpenapaToM. [IpeumyInecTBo XUMHOILY4E€BOU Tepa-
MMM OTMEYEHO BO BCEX NMPOTHOCTHYECKHX KIMHMYECKUX
noarpynnax [9, 21, 22].

Kpome BBenenus xumuonpenapara «Temonam», mpo-
TOKOJI JICYEHHs 3TOKAYECTBEHHBIX TJIMOM 3a TOCJIEIHHE
necstuietus B 1enoM He m3MmeHwica [23]. IMockoneky
TEMOJIaJl XOPOIIO MTEPEHOCUTCS U CIIOCOOCTBYET yBEIHde-
HUIO BBDKHMBAa€MOCTH, B HACTOSAIIEE BpeMsl OH SIBIISETCS
CTaHJAPTOM XHMMHUOTEPANUU TIHOM BBICOKOW CTENEHU
3JI0KAYECTBEHHOCTH ~ aCTPOLUTAPHOIO  MPOUCXONKACHUSL
[24].

HecmoTps Ha HEkoTOpoe yiydlleHHE pPe3ylbTaToB
JedeHusT OOJMBHBIX TIMO0IACTOMOM, MOKA3aTeNH BBIKH-
BaEMOCTH OCTAalOTCsI CKPOMHBIMH. OCOOEHHOCTBIO Tede-
HUS 3710KQYE€CTBEHHBIX [NIMOM SBISETCS BHICOKUI yPOBEHb
peuuauBupoBaHus. Jlaxke NHpU arpecCMBHOM JICUCHHH,
BKITIOYAIONIEM OIIEPATUBHOE YIallCHWE OIyXOIH W XHU-
MHOIy4eByl0 Tepanuio, y 60-90% OOIbHBIX BO3HMKAIOT
JIOKaJbHBIE PENUINBHI (4acTO B Tpeaenax 2 CM OT Mep-
BUYHOU OMYyXOJIN).
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CraHIapTHOI'O NOAXO/A K JICUSHHUIO OONBHBIX C pelu-
JUBaMM 3JIOKQUECTBEHHBIX INIMOM He cymecTtByeT. Oc-
HOBHBIMM METOJJaMU JIEUCHHUs! SIBJIAIOTCS IOBTOPHOE OTle-
paTUBHOE BMEIIATEIbCTBO, CHCTEMHAs XHMHOTEpaIlus,
MOBTOPHOE OONydYeHHE W CHMITOMATHYECKOE JICYECHHE
[25]. TlokazaHus K XUPYPrHYECKOMY JICUCHHIO 00CyKma-
I0TCSl MYJIBTUAMCHUILIMHAPHO. BO3MOXHO NpuUMEHEHUe
MOBTOPHOM JTy4eBOIl Tepanuu, eclIu ¢ MOMEHTa IIpOBee-
Hus npeasiaymero kypea JIT npomuto He menee 18 mec.
[Ipn HEOOMBIINX JTOKANBHBIX PEIMINBAX MOTYT paccMart-
pUBaThCA PAAMOXHPYPTHUECKAE METOABI, IOCTYITHOCTb
KOTOpBIX B Hallleil cTpaHe orpaHudeHa. B kaudecTBe xu-
MHOTEpAaIK y OOJBHBIX C PEUUANBAMH aHAIUIACTHYECKUX
aCTPOLUTAPHBIX M OJUIOACHAPOIIMATBHBIX OITyXOJei
Grade III moka3ano Ha3sHAYeHUE TEMO30JIOMHJA, IS KO-
TOPOTO JIOKa3aHa BBICOKAsl HETIOCPEICTBEHHAS 3 PEKTHUB-
HOCTbH IIPH PEUANBAX 3JI0KAYEeCTBEHHBIX oM. [Ipous-
BOJHbBIE HHUTPO30MOYEBHUHBI MOTYT TaKXE NPUMEHSTHCS,
€CJIM OHH paHblIe He MCIOIb30BaIMCh. [Iporuos peruau-
BUPYIOLIMX 3JI0KQUECTBEHHBIX TJIMOM SBJSIETCSI HeOaro-
npuaTHeIM. OTBET Ha Tepamnuio cocTaBigeT oT 5 10 20% B
pa3IMYHBIX MCCIEAOBAHUAX, OOIIas BBDKHBAEMOCTh H
BBDKMBAaEMOCTh 0€3 IMpOTpecCHpOBaHMs 3a00JEBaHHUA —
7,5 n 2,5 Mec COOTBETCTBEHHO. B Hacrosiiee Bpems npo-
BOJIATCS PaHIOMU3UPOBAHHbIC HCCIEIOBaHUA 1O H3yde-
HUIO KOMOMHHPOBAaHHBIX PEKUMOB JIEKAPCTBEHHOTO JIe-
YEHHS C BKIIOYEHHEM TeMOJala U TapreTHBIX MpenapaToB
(6eBamm3ymaba, TanmamIiaHela, CHJICHTHTHAA, WHTHOUTO-
poB EGFR u 1p.) [9, 26, 27]. OmHako pe3yiabTaThl HEPBBIX
KIIMHUYECKUX UCCIIEJOBAaHUN TapreTHBIX CPEICTB VIS Jie-
YeHHs TIIM00JIaCTOM IOKa3alHd HU3KYIO YacTOTY TepareB-
THYECKOTO OTBETa M OTCYTCTBHE CYIIECTBEHHOTO YBEIH-
4yeHUs IOKa3aTenell BbDKUBAEMOCTH MNalMeHTOB. Huskas
3¢ (eKTHBHOCTh MOTJIa OBITh OOYCIIOBIICHa HEIOCTATOYHO
BBICOKHMH KOHIIEHTPAaLMsIMHA THPEIapaToB B OITyXOJIEBOU
TKaHH, CJMIIKOM BBICOKMMH TeMIITaMH MeTabOIMYecKOH
MHaKTUBALMK NPENapaTtoB Ha (oHE MPOTHBOCYIOPOKHON
TEparuy, HO TJIaBHBIM 00pa3oM — IeHETHYECKOW reTepo-
TE€HHOCTHIO0 TIInobmacToM [28].

HeynoBnerBopuTenbHbIe  pe3yiabTaThl NPUMEHEHUS
CTaH/IapTOB JIEYEHUs 3JI0KAYECTBEHHBIX TJIOM OIpeJie-
JSFOT OOJIBIIIOE KOJIMYECTBO HKCHEPUMEHTAIBHBIX HCCIIEN0-
BaHMH B 3TOH obmacth. OZHMM M3 TMyTeH MOBBIIICHUS
BBDKMBAaEMOCTH IAIMEHTOB SBIIETCS IPEONOJICHHE pa-
JUOPE3NCTEHTHOCTH TJINOM BBICOKOM CTEIIEHH 3JI0Ka4eCT-
BEHHOCTH, O0YCIIOBJIEHHOI IOCIepaanalliOHHBIM BOCCTa-
HoBneHueM JIHK omyxoneBbIX KIETOK, yCTOHUMBOCTBIO K
O0JIy4eHUIO KJIETOK, HAaXOAALIMXCS B HMHTEp]a3HOM co-
CTOSIHUH, ¥ THIIOKCHYECKOH CPeIoN OITyXOJIH.

C 1enpto yIydnieHus pe3yabTaToB JIeUeHus, 0e3 ycu-
JIEHWd paHHEW W TO3JHEH TOKCHYHOCTH, HCIIOJIB3YIOTCS
pa3inyuHble CXEMbl HECTaHIAAPTHOTO (DPPAKLMOHUPOBAHMUS,

XMMHUOTEPANEBTHUECKUE TpernapaTsl U ApyTrue pagruoMo-
mudunupyromue arentsl [29, 30]. OnauMm U3 HauOonee
pacnpocTpaHeHHbIX  PagroMOAN(PHUKATOPOB  SIBISETCS
JIOKaJbHAs TUIEPTEPMIS — HATPEB 30HBI OITyXOJH B OIIpe-
JIEJIEHHOM  TEMIIEPaTypHO-IKCIIO3UIIHOHHOM  PEKUME.
B psame mpoBeneHHBIX MCCIENTOBaHMN OBLIO TOKAa3aHO
IpsIMOe MOBPEXIAOLIee AEHCTBUE BBHICOKUX TEMIIEPATyp
41-43 °C Ha omyxoJjeBble KieTku [31].

Cencnbunusupymomiee JNelCTBHE THUINEPTEPMUH BbI-
pakaeTcs B YCHJICHHH IIUTOCTATHIECKOTO P QeKTa Tyde-
BOM M XWMHOTepanuu. | nmepTepMusi BBI3BIBAET HUCTOIIIE-
HHUE 3amacoB afcHO3UHTpH(OchaTa M SHESProMOTEHITNAIA
KJIETKH, B pe3y/lbTaTe 4ero HapyIIaloTCs IMPOIECcChl BOC-
cranoBnenust JJHK mocne Bo3melCTBUS MOHU3HUPYIOIIETO
n3nydeHus. Ilon gelicTBHeM runepTepMUM yBEIMYHBACT-
csl KaK COOCTBEHHAs XUMHYECKasi aKTHBHOCTh XUMHOIIPE-
MapaToB, TaK M CTEICHb WX MPOHUKHOBCHHS B KICTKHU
BBHJY aKTHBAIlMH MeMOpaHHOTO TpaHcmopta. Kpome To-
ro, 3¢¢GeKT TMIEPTEPMUU TOPa3l0 BHIINIC B THIIOKCHYEC-
CKHX TKAHAX, B KOTOPHIX JIydeBas ¥ XUMHOTepanus MeHee
s¢dextuBHbl. Bee 3T mapamerphl MO3BOJAIOT JOCTHYb
3HAYUTEILHOTO TePAIeBTUIECKOTO BHIUTPHINIA 0e3 YBEIH-
YeHHs Jy4eBOH HArpy3Kd Ha OKPYXKAIOIIHE 3I0pOBBIC
TKaHU.

AnproBaHTHBIH 3 deKT runeprepMun B COUETAHUU
C XMMHUOTEpaNuen 1 JIyuyeBol Tepanueil XopoIlo u3y4yeH
B KJIIMHUYECKUX HUCCIIEOBAHUAX. 3JHAYMMBIE IPEUMYIIIe-
CTBa NPH BKIIOYCHUU JIOKATHHOU THUIIEPTEPMHUU B IIPO-
rpaMMy KOMIDIEKCHOTO JICUCHHS MOIYICHBI IIPH OITyX OJIAX
TOJOBBI W IIIEH, MEJaHOME, CapKoMaX, TIHo0lacTomax,
pake MpSAMOMN KHUIIKH, MOYEBOTO ITy3BIPS, MOIKETyI04-
HOW XKeJe3bl, JEerKoro, MpejcTaTelbHON XKele3bl, MO-
JIOYHOI! JKeJe3bl, MUIEBOAA, a TAK)Ke pake HIeHKH MaT-
ku [32-43].

[IpoBeneHHBIC HCCIIEOBAHUS IMOKA3ald, YTO 3JIOKa-
YECTBEHHBIE TJIMOMBI YyBCTBUTEIBHBI K IIUTOTOKCHYECKO-
My BIMSHHUIO TEIUIa, IPHYEM 3TO BIMSHUE YCUIIMBAETCS B
couetanuu ¢ xumuomnpenaparamu CCNU u BCNU. Ilo-
3TOMY COBMECTHOE MPUMEHEHHUE TUIIEPTEPMUH U TyIEeBOI
Tepanuu Uil Oosiee 3(QHEKTUBHOTO JICUCHHUS 3JI0KAYEeCT-
BEHHOW OIyXOJIM TIIMO0IaCTOMBI SIBJISAETCS OMOJIOTHUECKH
000CHOBaHHEIM [44].

Takum 0Opa3oM, aHaIM3 OTEUYECTBEHHOW M 3apyOeik-
HOW JINTepaTyphl MOKa3al NepCHEKTUBHOCTh IPUMEHEHNUS
JIOKAJbHON THIEPTEPMHUH B COYCTAHHUU C TAKUMH XHMH-
onpernaparamu, kak CCNU u TemMonan B JeUeHHH OOJIb-
HBIX TIIMOMaMu 3—4-# CTeNeHN 3JI0Ka4eCTBEHHOCTH.

B HacTosmee Bpems HCCIENOBAaHUS 10 HCIOJIb30Ba-
HUIO JIOKAIGHOW THIIEPTEPMHH B JICUCHHUH 3JI0OKAYECTBEH-
HBIX TJIIHOM TOJOBHOTO MO3ra MPOBOAATCS B MEIUIIMH-
ckoM 1ieHTpe aokropa ['éprepa B Kembae (I'epmanms). Ilo-
JydeHsl OOHaJE)XWBAIOLIME pe3yiabTaThl. Tak, u3 26
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MAalMEeHTOB, KOTOPBHIM IIPOBOJMIIACH JIOKallbHAasl THUIEp-
TEpMUsT Ha TOJOBHOW MO3T, y 12 (46%) 3adukcupoBan
3¢ GEeKT MOTHON PErpecCcHu OMyXOJM B TCUCHUE OT 6 Mec
JI0 HECKOJIBKHUX JIeT, y 6 maruenToB (23%) — addekr gac-
TUYHOH perpeccun [45].

B ®T'BY «HUU onkonorum» CO PAMH (1. Tomck) B
paMKax IpOTOKOJIa COBMECTHBIX MccienoBaHnil «Jlokanb-
Hast Tuneprepmus Ha anmnapare Celsius TCS B xomrutekc-
HOM JIeYeHHU OOJBHBIX 3JI0KaYeCTBEHHBIMH TJIMOMaMHU
rojoBHOro Mosra G I11-1V» Hawanmcs mccnenoBanms 3¢-
(DEeKTUBHOCTH JIOKAJHHOH TUMIEPTEPMUH B JICUCHUU OOIb-
HBIX 3JIOKQ9eCTBCHHBIMH TIIOMaMH TOJIOBHOT'O MO3Ta.

3/I0KaueCTBEHHBIE TJIMOMBI TPEACTAaBIAIOT COOOH
KJacc MHQUIbTPATUBHBIX, arpeCCHBHBIX OIyXOJeH, Joc-
TAaTOYHO PE3UCTCHTHBIX K MpOBOAMMOW Tepanuu. CraH-
MApTHBIM METOJIOM JICYCHHS MOYKHO CUHTATh KOMOWMHA-
U0 XUPYPTUIECKOTO YIOAJICHHS OIyXOJH U Jy4eBOH Te-
panuy, 0O0NANalONIyI0, OJHAKO, CPaBHUTEIBHO HHU3KOU
3¢ GeKTHBHOCTRIO. VCMONB30BaHIEe XUMHUOTEPATHE OBLIO
BCTPEUCHO CO CKENTUIIM3MOM H3-32 €€ OTpaHUYCHHOW -
(CKTUBHOCTH ¥ 3HAYUTENBHBIX MOOOYHBIX 3((HEKTOoB,
MIPOAEMOHCTPUPOBAHHBIX B KIMHIYCCKUX HCCIICTOBAHMAX.
Tem He MeHee, UCXOIS U3 PE3YIBTATOB PaHAOMI3HPOBAH-
HBIX WCTBITAHUH HOBBIX MPENapaToB, OBUIO BHICKAa3aHO
NPEANOIOKEHHEe, YTO AalbHellnee H3y4eHHE POJIM XU-
MHUOTEpAINuK SIBJISETCS OIpaBJaHHBIM. TeMO030JaMHull U
CCNU, kak mnpaBwiio, HEIJIOXO IMEPEHOCATCS H3-3a HX
OTPaHUYCHHOW CHCTEMHOHN TOKCHYHOCTH. DTH TpenapaTsl
HAIIUTA CBOE MECTO B MYJBTHMOIATBHBIX CXEMaX JICUCHHUS
TJIMOM BBICOKOH CTETEeHH 3J0KadecTBeHHOCTH. CoBpe-
MEHHBIE CTPATETHH JICYSHHUS! JOJDKHBI BKIIOYaTh B cels
HIMPOKHH CIIEKTP OMOJIOrHYeCKUX MOAN(DHKATOPOB, CPEIH
KOTOPBIX OIpeE/EIeHHOe MECTO 3aHMMaeT JIOKaJlbHas TH-
MePTEPMUs, UCIIONb3yeMas B Ka4eCTBE PaJHOCCHCUOMITH-
3aropa. HeMHOrOYHCICHHBIE UMEIONIHECS TaHHBIC MOKa-
3BIBAIOT BBICOKYIO A()()EeKTUBHOCTh CXeM KOMOWHHUpPOBAH-
HOTO JIEYEHHs 3JIOKAYECTBEHHBIX TJIMOM, BKIIOYAIOINX
JIOKQJIBHYIO TUIEPTEPMHUIO, W MEPCHEKTUBHOCTb Jailb-
HeWIIero u3yueHus BO3MOXKHOCTEH 3TOro MeToa.
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CURRENT APPROACHES TO CHEMORADIOTHERAPY FOR MALIGNANT GLIOMAS

Choinzonov Ye.L., Gribova O.V., Startseva Zh.A., Ryabova A.l., Novikov V.A., Musabayeva L.1.,
Polezhayeval I.S.

Cancer Research Institute, Siberian Branch of the Russian Academy of Medical Sciences, Tomsk, Russian Federation

ABSTRACT

High-grade malignant gliomas (WHO grade G 111-1V) account for more than 50% of all primary brain
tumors. Despite aggressive treatment, survival rates are still very low with a median reported survival of
no more than 1.5 years.

Radiation therapy is an integral part of the combined treatment, but often does not influence lethally on
resistant tumor cells. Thereby, in recent decades there has been an active search for novel approaches to
the treatment of malignant gliomas (chemotherapeutic drugs, biological modifiers, local hyperthermia).
Experimental data showed that the effect of high temperatures has both a direct damaging effect on tumor
cells and a sensitizing effect. Significant advantages are achieved when the complex treatment of different
malignant tumorsincludes local hyperthermia. However data on the treatment of patients with primary
and recurrent gliomas G 111-1V using local hyperthermia are scarce.

The literature review is given in the article provides an overview of the existing treatment methods for
brain tumors.

KEY WORDS: malignant gliomas, combined modality treatment, chemotherapy, local hyperthermia.

Bulletin of Siberian Medicine, 2014, vol. 13, no. 3, pp. 119-125

References overall survival after resection of glioblastoma multiforme.
Neurosurgery, 2009, vol. 65, pp. 463-469.

9. Naschletashvili D.R., Bekyashev A.Kh., Karakhan V.B. et al.
Role of temozolomide in treatment of malignant glioblastomas.
Head and neck tumors, 2011, no. 2, pp. 34-35 (in Russian).

10.Rostovcev D.M., Oljushin V.E., Papajan G.V. et al

Fotodiagnostics and photodynamic therapy of cerebral gliomas

1.Bliseeva A.V. Cancerin Russiain 2009 (morbidity and mor-
tality). Moscow, 2010, p. 17 (in Russian).

2.Svistov D.V., Martynov B.V., Holjavin A.l. et al. Surgical
resection combined with stereotactic cryodestruction in pa-
tients with supratentorial gliomas in functionally important
regions of the brain: the ability of the combined surgical in surgery. Experience of using. Russian neurosurgical journal
treatment and its results. Journal of Surgery of I.I. Grekov, of prof. A.L. Polenov, 2012, vol. 4, no. 4, pp. 33-37 (in Rus-

2012, vol. 171, no. 4, pp. 11-16 (in Russian). sian).
3.Van Meir E.G., Hadjipanayis C.G., Norden A.D. et al. Excit- 11.Bouchard P. Results of biopsy high-grade gliomas after

ing new advances in neuro-oncology: the avenue to a cure highdose radiotherapy. Am. J. Clin. Oncol., 2000, vol. 22 (1),

for malignant glioma. CA Cancer J. Clin., 2010, vol. 60, pp. 22-33.

pp. 166-193. 12.Smolin  A.V. Concurrent chemoradiation therapy for
4. Martynov B.V. Method of stereotactic cryodestruction in the glioblastoma multiforme. Current problems of neurooncolo-

treatment of patients with cerebral gliomas. Journal of neu- gy. Collected papers. Moscow, N.N. Blokhin RCRC RAMS

rosurgery of N.N. Burdenko, 2011, vol. 75, pp. 17-24 (in press, 2007, pp. 25-31 (in Russian).

Russian). 13. Laperriere N., Zuraw L., Cairncross G. Radiotherapy for
5.Diez Valle R., Tejada Solis S., Idoate Gastearena M.A. et al. newly diagnosed malignant glioma in adults: a systematic
Surgery guided by 5-aminolevulinic fluorescence in review. Radiother. Oncol., 2002, vol. 64, pp. 259-273.
glioblastoma: volumetric analysis of extent of resection in 14.Chan J.L., Lee S.W., Fraas B.A. et al. Survival and failure
singlecenter experience. J. Neurooncol., 2011, vol. 102, pp. patterns of high-grade gliomas after three-dimensional con-
105-113. formal radiotherapy. J. Clin. Oncol., 2002, vol. 20,
Eyipoglu 1.Y., Hore N., Savaskan N.E. et al. Improving the pp. 1635-1642.
extent of malignant glioma resection by dual intraoperative 15.Dhermain F. Radiotherapy of high-grade gliomas: current
visualization approach. PLOS ONE., 2012, vol. 7 (9). URL: standards and new concepts, innovations in imaging and ra-
http://www.plosone.org/article/info%3Adoi%2F10.1371%2F diotherapy, and new therapeutic approaches. Chin. J. Can-

o

journal.pone.0044885

7.0Olyushin V.E. Gliomas: brief literature review and treatment
protocol. Neurosurgery, 2005, no. 4, pp. 41-47 (in Russian).

8. McGirt M.J., Mukherjee D., Chaichana K.L. et al. Associa-
tion of surgically acquired motor and language deficits on

cer., 2014, vol. 33 (1), pp. 16-24.

16. Nieder C., Mehta M.P. Advances in translational research
provide a rationale for clinical re-evaluation of high-dose ra-
diotherapy for glioblastoma. Med. Hypotheses, 2011,
vol. 76 (3), pp. 410-413.

124 BrosneTeHb CMOUPCKOM MeaULIMHBI, 2014, TOM 13, N@ 3, ¢. 119-125



0630pbl 1 eKLMM

17.Bentsion D.L. Improvement of methods of adjuvant chemo-
therapy for patients with glioblastoma multiforme. Author.
dis. cand. med. sci. Ufa, 2011. 25 p. (in Russian).

18. Stewart L.A. Chemotherapy in adult high-grade glioma: a
systematic review and meta-analysis of individual patient da-
ta from 12 randomized trials. Lancet, 2002, vol. 359,
pp. 1011-1018.

19. Thomas R.P., Recht L., Nagpal S. Advances in the manage-
ment of glioblastoma: the role of temozolomide and MGMT
testing. Clin. Pharmacol., 2013, vol. 5, pp. 1-9.

20.Stevens M.F., Hickman J.A., Stone R. et al. Antitumor
imidazotetrazines. 1. Synthesis and chemistry of 8-
carbamoyl-3-(2-chloroethyl) imidazo[5,1-d]-1,2,3,5-tetrazin-
4(3H)-one, a novel broad-spectrum antitumor agent. J. Med.
Chem., 1984, vol. 27 (2), pp. 196-201.

21.0sinov  I.K., Musabaeva L.l., Nechitailo M.N.,
Choinzonov E.L. Concurrent chemoradiation with temadol
for malignant gliomas. Siberian Journal of Oncology, 2009,
no. 6, pp. 5-11 (in Russian).

22. Stupp R., Hegi M.E., Mason W.P. et al. Effects of radiother-
apy with concomitant and adjuvant temozolomide versus ra-
diotherapy alone on survival in glioblastoma in a randomised
phase Il study: 5-year analysis of the EORTC-NCIC trial.
Lancet Oncol., 2009, vol. 10, pp. 459-466.

23.Purow B., Schiff D. Advances in the genetics of
glioblastoma: are we reaching critical mass? Nat. Rev.
Neurol., 2009, vol. 5 (8), pp. 419-426.

24.Villano J.L., Seery T.E., Bressler L.R. Temozolomide in ma-
lignant gliomas: current use and future targets. Cancer
Chemother. Pharmacol., 2009, vol. 64 (4), pp. 647-655.

25.Niyazi M., Siefert A., Schwarz S.B. et al. Therapeutic op-
tions for recurrent malignant glioma. Radiother Oncol.,
2011, vol. 98 (1), pp. 1-14.

26.Cecchi M., Vaiani M., Ceroti M. et al. A retrospective ob-
servational analysis to evaluate the off-label use of
bevacizumab alone or with irinotecan in recurrent
glioblastoma. Int. J. Clin. Pharm., 2013, vol. 35 (3), pp.
483-487.

27.Lai A., Tran A., Nghiemphu P.L. et al. Phase Il study of
bevacizumab plus temozolomide during and after radiation
therapy for patients with newly diagnosed glioblastoma
multiforme. J. Clin. Oncol., 2011, vol. 29 (2), pp. 142-148.

28.Thon N., Kreth S., Kreth F. Personalized treatment strategies
in glioblastoma: MGMT promoter methylation status. Onco.
Targets Ther., 2013, vol. 6, pp. 1363-1372.

29.Daryalova S.L., Boiko A.V., Chernichenko A.V. Extension
of indications to radical treatment of patients with advanced
cancer due to the use of anticancer drugs as modifiers of ra-
diation therapy. Abstracts of the Plenum of the Boardofthe
All-Russian Scientific Medical Society of Oncologists. Ros-
tov-on-Don, 1999, pp. 196-198 (in Russian).

30. Jeremic B., Shibamoto Y., Stanislavlievic B. et al. Radiation
therapy alone or with concurrent low-dose daily either
cisplatin or carboplatin in locally advanced unresectable
squamous cell carcinoma of the head and neck: a prospective
randomized trial. Radiotherapy and Oncology, 1997, vol. 43,
pp. 29-37.

31. Yarmonenko S.P., Vainson A.A. Radiobiology of humans and
animals. Moscow, Science Publ., 2004. 549 p. (in Russian).

32.Colombo R., Da Pozzo L.F., Salonia A. et al. Multicentric

study comparing intravesical chemotherapy alone and with
local microwave hyperthermia for prophylaxis of recurrence
of superficial transitional cell carcinoma. J. Clin. Oncol.,
2003, vol. 21, pp. 4270-4276.

33.0vergaard J., Gonzalez D.G., Hulshof M.C. et al. Hyper-
thermia as an adjuvant to radiation therapy of recurrent or
metastatic malignant melanoma. A multicentre ran-domized
trial by the European Society for Hyperthermic Oncology.
Int. J. Hyperthermia, 1996, vol. 12, pp. 3-20.

34.Palazzi M., Maluta S., Dall'Oglio S., Romano M. The role of
hyperthermia in the battle against cancer. Tumori, 2010, vol.
96 (6), pp. 902-910.

35.Harima Y., Nagata K., Harima K. et al. A randomized clini-
cal trial of radiation therapy versus thermoradiotherapy in
stage Illb cervical carcinoma. Int. J. Hyperthermia, 2001,
vol. 17, pp. 97-105.

36.Sneed P.K., Stauffer P.R., McDermott W. et al. Survival
benefit of hyperthermia in a prospective randomized trial of
brachytherapy boost =+ hyperthermia for glioblastoma
multiforme. Int. J. Radiat. Oncol. Biol. Phys., 1998, vol. 40,
pp. 287-295.

37.1ssels R.D., Lindner L.H., Verweij J. et al. Neo-adjuvant
chemotherapy alone or with regional hyperthermia for local-
ized high-risk soft-tissue sarcoma: a randomized phase 3
multicentre study. Lancet Oncol., 2010, vol. 11 (6), pp. 561—
570.

38.Maluta S., Dall'oglio S., Nadalini L. Treatment for interme-
diate and high-risk prostate cancer: controversial issues and
the role of hyperthermia. Int. J. Hyperthermia, 2010, vol. 26
(8), pp. 765-774.

39. Strotsky A.V., Fradkin S.Z., Zhavrid E.A. et al. Combined
therapy of bladder cancer with the use of hyperthermia.
Strahlenther Onkol., 1991, vol. 167, p. 346.

40.Maluta S., Romano M., Dall'oglio S. et al. Regional hyper-
thermia added to intensified preoperative chemo-radiation in
locally advanced adenocarcinoma of middle and lower rec-
tum. Int. J. Hyperthermia, 2010, vol. 26 (2), pp. 108-117.

41.Maluta S., Schaffer M., Pioli F. et al. Regional hyperthermia
combined with chemoradiotherapy in primary or recurrent
locally advanced pancreatic cancer: an open-label compara-
tive cohort trial. Strahlenther Onkol., 2011, vol. 187 (10), pp.
619-625.

42.Wang J., Li D., Chen N. Intracavitary microwave hyper-
thermia combined with external irradiation in the treatment
of esophageal cancer. Zhonghua Zhong Liu Za Zhi, 1996,
vol. 18, pp. 51-54.

43.Egawa S., Tsukiyama I., Watanabe S. et al. A randomized
clinical trial of hyperthermia and radiation versus radiation
alone for superficially located cancers. J. Jpn. Soc. Ther.
Radiol. Oncol., 1989, vol. 1, pp. 135-140.

44.Dahl O., Mella O. Enhanced effect of combined hyperther-
mia and chemotherapy (bleomycin, BCNU) in a neurogenic
rat tumour (BT4A) in vivo. Anticancer Res., 1982, vol. 2, pp.
359-364.

45.Gorter R. Patienten mit Glioblastoma multiforme Grad 1V,
die im MCC von 01/2003 bis 02/2010 mit lokaler
Hyperthermie (Celsius 42+) und Dendritischen Zellen
behandelt wurden. IV Hyperthermie Symposium. Absracts,
2013, pp. 12-14.

Choinzonov Yevgeny L., Cancer Research Institute, Siberian Branch of the Russian Academy of Medical Sciences, Tomsk, Russian Federation.

Gribova Olga V. (<), Cancer Research Institute, Siberian Branch of the Russian Academy of Medical Sciences, Tomsk, Russian Federation.

Startseva Zhanna A., Cancer Research Institute, Siberian Branch of the Russian Academy of Medical Sciences, Tomsk, Russian Federation.

Ryabova Anastasiya I., Cancer Research Institute, Siberian Branch of the Russian Academy of Medical Sciences, Tomsk, Russian Federation.

Bto/i/1eTeHb CMBUPCKOM MeaMLUMHBI, 2014, TOM 13, N2 3, €. 119-125 125



YoiHzoHos E./1., Tpubosa O.B., Ctapuesa XK.A. v gp. CoBpeMeHHbIM1 MOAXOA K XMMMUO/Y4EBOI Tepanum 3/10Ka4eCcTBEHHbIX I/IMOM FO/I0BHOrO MO3ra

Novikov Valery A., Cancer Research Institute, Siberian Branch of the Russian Academy of Medical Sciences, Tomsk, Russian Federation.
Musabayeva Lyudmila I., Cancer Research Institute, Siberian Branch of the Russian Academy of Medical Sciences, Tomsk, Russian Federation.

Polezhayeva Irina S., Cancer Research Institute, Siberian Branch of the Russian Academy of Medical Sciences, Tomsk, Russian Federation.

P4 Gribova Olga V., Ph.: +7 (3822) 42-00-62, +7-952-804-2560; e-mail: gribova79@mail.ru

126 BrosneTeHb CMOUPCKOM MeaULIMHBI, 2014, TOM 13, N@ 3, ¢. 119-125



