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JIYYEBASI TEPAIIUS B KIMHUYECKOM
OHKOJIOI'nM: JOCTHXXEHMUA, IPOBJIEMbI
U [TEPCIHHEKTHUBbI

HHUH knunuueckoii onxonozuu

B nocnenHue xBa aecsTieTHs ObUIM CAETAaHBI 3HAYMTEIb-
HBIE IATH B YIYUIIEHUH PE3YIBTATOB JICUeHUS DONBHBIX 3JI0Ka-
dyecTBeHHbIMH OtacToMamu. [Ipu 3TOM cTano peaasHOCThIO, YTO
50% u Gosee MAlMEHTOB MPAKTUYCCKU U3NICUUBAETCH. DTH JI0-
CTHXEHHUsI COBPEMEHHOM KIMHUYCCKONW OHKOJIOTMH B Oonbuieil
CTEIEeHU CBA3AHEI ¢ pa3paboTKON U COBEPILIEHCTBOBAHHEM MYIIb-
TUMOJIAJIBHOM TepaIuy ¢ UCMOJIF30BAHHUEM COBPEMEHHEIX METO-
JIOB XUPYPrU4eCKOro, JyueBoro, JIEKapCTBEHHOIO U HMMYHOJI0-
CHYECKOr0 METO/0B JieueHus. Pojb HOHU3UPYIOIMX H3IIydeHHH
B 3TOH KOMIUIEKCHOI TEpaluy HEONHO3HAYHA M ONpeleiseTcs
TIpEeKe BCErO BUIOM 30KAYECTBEHHBIX HOBOOOPa3oBaHuid, ne-
PHOIOM U PaclpOCTPaHEHHOCTHIO 3aboseBanus. M3ydeHue co-
crosuus MmemuiHckoit momomu B CIIA, Aarmuun, Ounnsuauu
U Snonun nokaseiaeT, uTo nouTH 70% BCEX OHKONOTHYECKHX
OONBHBIX MONyYaeT AYYERYIO TEPANUIO MO0 B BHJIE OCHOBHOIO
JiedeHus, Jub0 B BUJE MNAUTHATUBHOIO (CUMIITOMATH4ECKOrO)
MeToja neyeHus, nubo B opme aIbIOBaHTHOTO CPEACTBA TEPa-
nuy. Heo0xoauMO TakXe OTMETUTH, YTO UMEETCS TEeHEeHLHs
K BO3PACTaHHUIO POJIM JIy4eBOR TEPaIruM MPU pake TOPTaHH, MO-
JIOUHOM 2Kemne3bl, IpsMON KHILKH, 4TO CBsi3aHO ¢ Oojee LMpo-
KHM PaclpoCTpaHeHHeM OpPraHOCOXPaHsIOUIEil TeparuH, KOTo-
pas [o3BONAET HOOHTHCSA BBI3OPOBIEHUA OONBHBIX Ha (QOHE
Xopollel cemelHoil, o6umecTBeHHOM U TPyOoBOH peabunura-
nuu. [IporpeccuBHOE pa3BUTHE COBPEMEHHOH pajMaliOHHON
OHKOJIOTHH, ¥ B YACTHOCTH JTy4EBOH TEpaIuH, OnpeleisieTcs yr-
JybneHueM 3HaHHH O OUOJIONMH BO3HUKHOBEHUS M Pa3BHTHS
3JI0KaYeCTBEHHBIX OMYyXOJeid, 0 KITHHUYECKOM TeueHHH 3aboie-
BaHMsl, 0 peakiusx 01acToM U opraHU3Ma Ha pa3lNyHBIC BHJBI
neyeGHOro Bozaeicteus. Ha ocHoBe npencTasnenuii 06 ocoben-
HOCTSIX PEardpOBaHUsl KIETOK U 3/0POBbIX TKaHEH HA paananu-
OHHOE BO3JEHCTBUE pa3pabaTblBalOTCsl U COBEPLIEHCTBYIOTCS
cnocoObl TOBBILEHUS I PEKTHBHOCTU IIPOTHBOOIIYXOJIEBOIO
JAEHCTBHS HOHH3UPYIOILNX M3NYyUYeHUil. bonblline nepcnekTuBs
B 3TOM HAIpaBJEHHHN CBSI3aHbl C HCIIONB30BAHUEM JOCTHKEHUH
no npobieMaM yOpaBleHHs PaJdOvyBCTBHTEIBLHOCTBIO HOp-
MAaJbHBIX U OMYXOJIEBBIX TKAHE.

O pakHOHMPOBAHHE 103b1. YICIOIB30BaHME HETPAAULMOH-
HBIX METOJOB MOABEACHHS H03bl [IPEJCTABIIETCS OJHHUM H3
NIpUBJIEKATENBHBIX CII0CO00B pagnoMonudukanuu. B nmocnen-
HY€ ToAbl ObLI MPEATOKEH Psili HOBBIX cXeM (hpaKkLHOHUPOBa-
HUS I03b1, U3 KOTOPBIX HAWOOIBIIMI HHTEPEC NPEACTABIAET [U-
riepdpakyroHHoe 00rydeHue. ITOT BUA JIy4EBOIO BO3IEHCTBHA
HAMpPaBJIEH Ha MOBBILIEHHE Y(Q(EKTUBHOCTH JICUEHUS HEPBUY-
HOW OMYXOJIM NYTEM IOBBILICHHS 04aroBoii 1o3sl Ha 10 — 15%
6e3 MOBEIILIEHHUS IIPOLIEHTA MO3AHUX HOBPEXCHHUIA.

ITO NONOKEHUE ObLIO MOATBEPKACHO HAIIUMH PaHOMH3H-
POBaHHBIMH KIIMHUYECKHUMH HCCIIE/I0BaHUAMH. 177 GONbHBIM
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Over the last two decades there was a considerable
progress in treatment for malignant blastoma. About 50% or
more patients with this pathology are cured. This progress
was to a large degree due to development and improvement
of multiple modality treatment including surgery, radiother-
apy, chemotherapy and immunotherapy. The role of ionizing
radiation in the complex modality treatment is equivocal and
depends on type, time and advance of malignant disease. In
the USA, UK, Finland and Japan next to 70% of all cancer
patients undergo radiotherapy as palliation (symptomatic
treatment) or adjuvant treatment. There is an increasing
trend in the role of radiotherapy in laryngeal, breast, rectal
cancers due to a wider application of organ preservation
approaches providing good familial and social rehabilitation
of the patients. The progress in radiation oncology, particu-
larly in radiotherapy, is associated with a greater knowledge
of cancer biology, clinical course, response to various treat-
ment modalities. Basing on scientific findings about normal
and pathological cell and tissue response to radiation the
investigators develop and improve treatment modalities
involving ionizing radiation. Regulation of normal and neo-
plastic tissue radiosensitivity to radiation provides much
promise.

Dose Fractionation. The use of non-traditional methods
of dose delivery is a promising radiomodification approach.
Several new schedules of dose fractionation were developed
over the last years. Hyperfractionation is applied to improve
radiation effect on the primary and provides a 10-15% esca-
lation of tumor dose without increasing associated morbidity.

These good results were confirmed by several random-
ized clinical trials. In one of them 177 patients with bladder
cancer who expected cystectomy due to local disease
advance or tumor location underwent megavolt radiation
therapy. The patients were stratified into 4 groups depending
on irradiation modality. 43 patients from group 1 received
conventional irradiation up to a total dose 60 Gy; 26 patients
from group 2 received irradiation in a daily dose-splitting
mode up to a total dose 60 Gy (at 1 Gy two times a day at a
4-hour interval); 61 patients from group 3 received irradia-
tion by the same schedule as group 2; 47 patients of group 4
had 1.1 Gy twice daily at a 4-hour interval. Total tumor
doses in these groups were 70 and 67 Gy, i.e. 15% greater
than in groups 1 and 2. Complete or significant response was
achieved in 3747% in group 1, 4248% in group 2, 574+6% in
group 3 and 59+7% in group 4. The 3-year survival was 44%
in group 1, 52% in group 2, 59% in group 3 and 66% in
group 4.




PAKOM MOY€EBOIO Iy3bIPsl, KOTOPBIM H3-32 MECTHOM pacHpocTpa-
HEHHOCTH WM JIOKaIH3aUUM OITyX0s1M GbLIa [10Ka3aHa MCTOK-
TOMHS, MPOBEICHA MEraBoJIbTHAs JNyueBas Tepanus. B 3apucu-
MOCTH OT METOAMKH 00mydeHUs GonbHble ObLIY pa3jielieHbl Ha
4EThIPE Ipyniibl: 43 nalMeHTam 1-if rpynnsl poBOAMIOCH KOH-
BEHLIHa/IbHOE 00LyueHNe 10 cyMMapHoii 1o3bi 60 I'p; 26 mauu-
enraM 2-i IPyIIbl OCYUECTBIUIOCH OBMyUeHHE ¢ CyTOUHBIM
npobneHueM 10361 10 cyMMapHoit 103bt 60 I'p (o 1 I'p asa pa-
3a B CYyTKU ¢ MHTEPBAIOM 4 u); 61 GonpHOMy 3-ii rpymnsl 06iy-
YeHHE MPOBOAUIOCH aHAJOIMYHO TAKOBOMY BO 2-i rpynne; 47
GonbueM 4-it rpynnel — 1o 1,1 Tp ABa pa3sa B cyTku ¢ nHTepBa-
aom 4 4. CyMMmapHast 103a B 3THX rpynnax cocrasnsna 70 u 67
I'p, T0 ecTb oHa Gputa yBenuuena Ha 15%. ITonHoe WM 3HAYH-
TEJIbHOE YMEHbIIEHHE OIyXOJIM Habmoanocsk y 37 + 7% 60ib-
HbIX 1-i rpynnsl, y 42 + 8% 2-i1, y 57 £ 6% 3-i1, y 59 + 7% 4-i
rpynnsl. Ilpy aHanuse NPOJOIDKHUTENLHOCTH KHU3HU GOIBHBIX
Hocle POBEICHHOTO JIEUEHU OTMEYEHO, YTO 3 roja )UBYT 44%
GonbHprx 1-i rpymmsl, 52% — 2-if, 59% — 3-it u 66% — 4-ii.

MecThbe 1 00IIMe TyueBble peakuMd BO BCeX IPyNNax Mo
YACTOTE M TSKECTH TEUEHHA NPaKTUYeCcKu ObLIM OHHAKOBLIMH.
Hospuue myueBble MOBPEKACHHS TAKKE BCTPEUATUCH OQUHAKO-
BO 4acTo. Tak, XpOHHYECKUH HUCTHT GbLI JUarHOCTHPOBAH CO-
OTBeTCTBEHHO y 38, 25, 29 u 32% OGonbHbIX, nepHoarUecKas
Makporematypus — y 32, 30, 16 u 19% u ocnoxHenus, norpe-
GoBaBLINE XUPYPrHUECKOro euenus, — y 15, 15, 7 u 7%.

Takum o6pasom, 110JIy4EHHBIC JAHHBIE TOKA3BIBAKOT, YTO MPU
MHILTU(QPAKUMOHUPOBAHUM, HECMOTPSI HA YBEJIMYEHHE 0Yaro-
BO# 110361 Ha 15%, YHCIIO PAHHUX U [TO3HUX JIYYEBBIX PEAKIUIt
HE BO3PACcTaeT U OTMEYAETCA JOCTOBEpPHOE yBenHueHue addek-
TUBHOCTH JIy4eBOH Tepanuu GOJIBHBIX PAKOM MOYEBOTO My3bIps
(p <0,05).

OTH JlaHHbBIE B ONPE/CICHHOI MEPe COMMAcytoTCs ¢ Pe3yibTa-
Tamu F. Edsmyr u coast. [4], koTopsle sieumnu GonbHbIX PakoM
Mouesoro myseips Il cTapnu ¢ ucnoms3oBanueM 3-KpaTHOrO
ApoGiienus cyTouHoli no3st (o 1I'p Tpu pasa B cyTku yepes 4 u),
B stoii rpyminte GonbHBEIX cymMapHas 103a 84 I (1a 30% Beiue,
4eM [pY KOHBEHIHAIILHOM OOMyUeHuH) ObL1a OKBUBAIEHTHA 110
buosddexry mo3e 64 I'p, HoxBeleHHON OOBIYHBIM (PPAKLHUOHHU-
POBaHHEM, KOTOPYIO NOJyyaia Jipyras rpymmna 6oasHeIX. I19Te
JIET Habmonanuch Ge3 npu3HakoB 3abonesanus 36% GONbHBIX
1-it rpynnel 1 Toneko 16% -— 2-i.

Metonuka mynbTidpaxuuonuposadus B OHILL ¢ ycnexom
TaKXKe HCIOb30BAJIaCk M IIPH JIy4EBOM JICUCHUU OMyXoJeil po-
TOHOCOTIIOTKH, FOPTaHU ¥ HOBOOOpa30BaHuii y aeTeil.

Moaudukaropel. B Hacrosuiee Bpemss BeaeTcs MPOKHii
HOUCK PaAMOMOAR(PULMPYIOIIUX CPEACTB, II03BOJIAOLIMX H3ME-
HUTb NOBpEXAaomIHe 3(MDEKTE HOHU3UPYIOWMX H3/TydYeHUil
B OIYXOJICBBIX M HOPMaJIbHBIX TKAHAX, K KOTOPHIM OTHOCATCH
pasiuuHEle QH3MUECKHE U XMMHYECKHE (AKTOPEL, CIIOCOOHBIE
U3MEHHTE (OCNIA0HTh HJIH YCHIIHBATE) PAJMOYYBCTBUTENBHOCTE
KJIETOK TKaHed M opraHusma.

B yacthocty, B nocneanue 20 ner BegyTcs MHOTOYMCICH-
HbIE UCCIEAOBAHMS MO MPUMEHECHUIO THIICPTEPMUHN B OHKOJIO-
ruy. [1onmbITky NPMMEHEHHUS BBICOKMX TEMIEPATYP YIS JICYEHUA
GOJIbHBIX M3BECTHBI 1aBHO. OHAKO TOJIBKO B [OCIEAHEE BPEMS
3Ta METOJMKA MOJy4YuIa AOCTATOUHOE HAyyHOe 0GOCHOBAHHE.
IlpuMenenne runeprepMui OCHOBAHO HA TOM, 4TO M3-3a GOJb-
LIOr0 HarpeBa OIyXO/M IO CPABHEHUIO C HOPMAIBHBIMU OKpY-
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Local and general radiation morbidity was similar in all
groups by frequency and severity of reactions. Late radiation
complications were encountered at the same frequency too.
For instance, chronic cystitis was diagnosed in 38%, 25%,
29% and 32% of patients, respectively, periodical macrohe-
maturia in 32%, 30%, 16% and 19%, complications requir-
ing surgical corrections were found in 15%, 15%, 7% and
7% of the cases.

Thus, multiple fractionation provides a 15% dose
increase without deteriorating early and late morbidity. This
method demonstrates a significant improvement of radio-
therapy efficiency (p<0.05).

These findings are in agreement with data of F.Edsmyr et
al. [4] who split daily radiation dose into 3 fractions (at 1 Gy
three times daily at a 4-hour interval) to treat stage III blad-
der cancer. The total tumor dose was 84 Gy, i.e. 30% greater
than in conventional irradiation and equal by isoeffect to a
64 Gy dose as delivered by standard fractionation in anoth-
er group of patients. The 5-year disease-free survival was
36% in group 1 versus 16% in group 2.

Multiple fractionation is successfully applied at the CRC
in orofaryngeal, laryngeal cancer and in childhood malig-
nancies.

Modifiers. There is currently an intense search of new
physical and chemical radiomodifiers able to alter (to
enhance or to reduce) sensitivity of neoplastic and normal
tissues to ionizing radiation.

Over the last two decades there was a vast research of
hyperthermia application in oncology. First attempts to use
high temperature to treat cancer were made long ago.
However, the scientific rationale was developed quite
recently. High temperature damages tumor cells to a greater
degree than normal tissue due to peculiarities of blood cir-
culation. It was discovered that heat first destroys tumor
cells in DNA synthesis phase (S) and hypoxic cells by
inhibiting nucleic acid and protein synthesis, destabilizing
lysosome and cell membranes. Overheating induces marked
impairment of or blocks completely microcirculation due to
reduction in pH, deterioration of lactate evacuation and
undersupply of oxygen and other vital metabolites to cells.
All these characteristics render hyperthermia a promising
treatment modality.

At present thermoradiotherapy is successfully used to
treat a large number of patients with cancer {(melanoma, rec-
tal cancer, head and neck cancer, bone and soft tissue sarco-
ma, breast cancer).

CRC achieved good results by applying thermoradiother-
apy for recurrent rectal cancer. The cases were stratified into
two groups. Group 1 consisted of 74 patients undergoing
radiotherapy in combination with local electromagnetic
hyperthermia. Group 2 (28 cases) received radiotherapy
alone due to refusal of local hyperthermia or technical rea-
sons. Adenocarcinoma was diagnosed in all the patients
except 6 cases with signet ring-cell carcinoma. Radiotherapy
was started with single doses 4-5 Gy twice a week up to a
total dose 30-32 Gy (40 Gy as delivered at 2 Gy daily 5
times a week) in all the cases. After a two-week interval we
evaluated treatment results. Radiotherapy in inoperable




JKAIOIIUMH TKaHAMH, 06YCIOBIEHHOr0 0COOEHHOCTAMU KPOBO-
TOKA B HUX, HaONIONAeTCs NOBBLILUCHHAS TEPMOIOPAXXAEMOCTh
OTYXOJIEBLIX KJIETOK. BBIIO yCTAHOBIEHO, YTO TEIJIOBOE U3JY-
YeHHE HEMOCPEICTBEHHO Pa3pyllacT B MEPBYIO OYEPENADL KIIET-
KM, Haxomalumecs B ¢aze cuuresa JJTHK (S) u B cocToAnun ru-
rnoxcud. OHO HUHrUOMpPYET CHHTE3 HYKIECHHOBBIX KHCIIOT
u OeNKoB, AecTabunusupyer MeMOpaHbl JIM30COM M KNeTok. Ile-
perpeBaHue BhI3BIBAET PE3KO BBIPAXKECHHOE HAPYILEHHE, BILIOTh
J10 TpeKpalieHus, MUKPOLUPKY/IALHH, BeAeT K CHHKeHHo pH,
YXYALIEHHIO OTTOKA JIAKTaTa U K CHHKEHUIO CHaOXKEHHs! KIETOK
KUCJIOPOJIOM W APYTUMH HeoOXOAUMEIMH MeTabonuramu. Bcee
JTO JeiaeT THHepTepMUI0 OOHAAEKMBAIOIUM KOMIIOHEHTOM
JIy4€BOH TEpaIvu.

B nacrosuiee Bpems tepmopaguotepanus (TPT) ¢ ycnexom
UCIOJIB3YETCA MPH JIeYEHUH GONBLIOTO Yucia OOJIHBIX 3710Ka-
YECTBEHHBIMU OMYXOMsiMU (MEJIaHOMOM, pakoM NMPAMOM KHILKH,
HOBOOGPA30BaHUSIMH 001aCTH TOJIOBEL U LLEH, CAPKOMBI KOCTEH
U MATKHUX TKAHEH, PAKOM MOJIOUHOH KeJle3hl).

B OHII obHaaesxuBaroLye pe3yasTaTsl ObLIM I0TyYEHB! IPU
TEpMOJIy4YeBOH Tepaniu GOJNBHBIX PELMAUBHBIM PaKoOM HPsAMOM
kuiIkU. Bbuto pocnexeno aAse rpymnib! 60asHbIX. B 1-10 BOnIo
74 GOABHBIX, Y KOTOPBIX JIy4€BOE JICHEHHE COYETAN0Ch C IOKaJIb-
HOM 3NIEKTPOMArHUTHOM runeprepMueii, 2-4 cocroana us 28 na-
LIHEHTOB, KOTOPbIM Obila MPOBEAEHA TOJBKO JIydeBas Teparus
a1G0 M3-3a OTKA3a OT JIOKaNBHOTO [IeperpeBaHis OIyXoiH, 1160
U3-33 TEXHUYECKUX Npu4uH. Y Bcex O0MbHEIX (KpoMme 6 ¢ neper-
HEBH/IHOKJIETOUHBIM paKoM) OIMYyXOJIb MMea CTPOCHHE aJeHO-
KapUMHOMBL. JIydeByr0 Tepalnuio y BceX OOJNBHBIX HAuYMHAIIU
NIPOBOUTEL Pa3oBbIMHU A03amMu 4 — 5 I'p, ABa pa3sa B HEAEMO 10
cymmapHoi 03kl 30 — 32 I'p (40 I'p, noneenenusix mo 2 Ip,
eXeHEBHO, 5 pa3 B Heaemo). [locne nepepsisa B 2 HeJl OLEHHU-
Banu 3(GeKTUBHOCTD NpOBeAECHHOrO JeueHus. Hpu HeBo3MOK-
HOCTH OIEPATHUBHOIO JICYCHHUS TIPOI0JKANIACE JTyUeBas TEpanuis
B TOM 3Ke pekume j10 obuieil cymmapHoit no3st 52 — 56 I'p, mon-
BeeHHbIX 110 2 ['p, exeqHeBHO, 5 pa3 B Heaeo. JIokaapHylo ru-
MIEPTEPMHIO, UCMONB3Ys IEKTPOMATHUTHBIE M3J1YUYEeHHU YacTo-
Toit 915, 460 mmu 40 MI'u, BemONHAIM Ha ODOMX J3Tamax
JIedeHtn CIyCcTA 3 9 mocie KaXIOoro ceaHca OOIy4eHMs MIM
niepes HuM. Temieparypy B OMyXOiu NOJJAEPKUBAIK HA YPOBHE
42,5 — 43 °C B Teuenue 60 — 90 muu. Cpoku HaOmoneHus 3a
GonsHbIMU KoneOmores oT 3 mec a0 10 et (cM. Tabauiy)

B pe3yneTare ObUIO YCTAHOBIEHO, YTO U3 2-f rpyIinkl Ooinee
3 u 5 ner npoxuno 11 £ 6 u 6 = 4% GonsHblx, a U3 1-i rpyn-
I1b] — COOTBETCTBEHHO 54 & 6 n 40 + 5,7% (p < 0,001). Heob-
XOIUMO MOJYEPKHYTh, uTo B 1-if rpynne y 13 (18%) GonbHbIX
YAA7I0Ch BBIIOJIHUTE PaJUKaJIbHOE YIAJIEHHE PELMAUBHOM OI1y-
xonu mnocnie | 3Tana TepMoIIy4eBOro JICUEHHs BCIEACTBUE 3HA-
YUTEIBHOTO YMEHBLICHUS ee 00beMa. [IaTh IeT M3 HUX NPOXKU-
au 61 +13,5%.

W3 61 GonbHOro, koTophiM Obuta nposegeHa Tonsko TPT, 3
M 5 JIET NPOKUIIU COOTBETCTBEHHO 48 + 6,4 1 34 + 6%. 113 Gons-
HEBIX 2-# TPyNIBL, HOJSYYUBIINX Jo3y 60 I'p u Gonee, 3t cpoku
nepexxuwu 14 +7,5u 7+ 5,5% (p <0,05).

He MeHee 3HauMTENBHBIC PE3yNbTaTbl ObUIM HOMy4EHBI IIPH
TEPMOJIYYEBOM JICYEHHM GONBHBIX CApKOMAaMHM MATKHX TKAHEH.
138 manumenTam ¢ HeormepadelbHEIMUA CAPKOMAMU MATKMX TKAHCH
[IPOBENEHO NPeIoePaliUOHHOE JIydeBoe teueHre. Y 92 nauueH-
TOB JIydeBas TEPAsi COUETANACH C JIOKAJIBHON IuneprepMueit

cases was continued in the same mode up to an overall dose
of 52-56 Gy as delivered at 2 Gy daily 5 times a week. Local
hyperthermia was performed using electromagnetic radia-
tion at a frequency 915, 460 or 40 MHz at both treatment
stages before or 3 hours after every irradiation session.
Tumor temperature was maintained at 42.5-43 °C for 60-90
min. Time of follow-up ranges from 3 months to 10 years.

The 3- and 5-year survivals were 114+6% and 6+4%
respectively in group 2 versus 54+6% and 40+5.7% in group
1 (p<0.001). It should be noted that 13 (18%) patients from
group 1 underwent radical surgery after stage I thermoradio-
therapy due to considerable decrease in tumor size and
61+13.5% of them survived 5 years.

Of the 61 patients receiving thermoradiotherapy alone
4846.4% and 34+6% survived 3 and 5 years. The respective
survival rates in group 2 receiving 60 Gy or more were
1447.5% and 7£5.5% (p<0.05).

Thermoradiotherapy was also efficient in soft-tissue sar-
coma. Preoperative radiotherapy was given to 138 patients
with inoperable soft-tissue sarcoma. In 92 cases radiotherapy
was combined with local hyperthermia (TRT), 46 patients
received radiotherapy (RT) alone. RT was performed twice a
week at a single dose 4-5 Gy up to a total dose 30-43 Gy.
Local hyperthermia was performed at 460 MHz. Tumor tem-
perature was maintained at 41-45 °C for 60 min. Local hyper-
thermia was carried out immediately or at 3-4 hours after
irradiation. Complete or partial response was detected in 50
cases at 2-3 weeks after TRT versus 12 cases receiving RT
alone. Preservation surgery was performed in 46% of the
patients receiving TRT as compared to 27% after RT.

Thermoradiotherapy is in the focus of attention of radia-
tion oncologists. Randomized clinical trials are carried out
to study overheating effect on deep lying tumors, to find
optimal sequences of and intervals between irradiation and
heating, heating temperature, number of heating sessions as
well as to develop means to increase tumor cell thermosen-
sitivity.

An alternative approach involves the use of agents able to
reduce ionizing radiation effect on normal tissues and organs.
Russian scientists A.A.Veinson [3], R.V.Strelkova [1],
S.P.Yarmonenko [3] developed an original hypoxyradiother-
apy modality. It was found that gas hypoxic mixtures con-
taining 8-10% of oxygen and 90-92% of nitrogen ameliorate
considerably the damaging effect of ionizing radiation in ani-
mals without increasing radioresistance of transplanted

Tabnuua Table

Pe3ynbTaThl NeYeHna G0NbHbLIX peuUANBHbLIM PAKOM NPSIMON
KUK

Results of treatment of patients with recurrent

rectal cancer

I'pynna 6onbHbix | Yucno GonbHbix, % | XKussbl u Habnopatotea, %
3 roaa 5 ner
1-9 74 54+6 40+ 57
2-q 28 11£6 6+4,4
3years 5 years
Patient group No of patients Survival, %




(TPT), 46 nposeneHo TobKO 0Gmyuenue (PT). Jlyuesyro Tepa-
[IHIO IPOBOIUIIM 2 Pasa B HEJIENI0 pa30oBoil 1030i 4 — 5 I'p, cym-
Mapuo 30 — 43 T'p. JIokalbHYIO THIEPTEPMUIO OCYLIECTBIAIM
Ha anmnaparax, paboTaloUMX ¢ 4acTOToi BonHb 460 MI'y. Tem-
neparypa B OMyXo/d B TeueHHe 60 MUH IO IEPKHBANIACE B IIpe-
nenax 41 — 45 °C. JlokalbHyl0 THOEPTEPMUIO IPOBOAMIH IO
JBYM BapHaHTaM: HEMOCPEACTBEHHO Mepes 001y4eHHeM Wi CIIy-
¢t 3 — 4 4 nocne sy4eBoro Boszeiictus. Uepes 2 — 3 Hepl 1o-
cie TPT oTMedena HoNMHast M 4acTHYHAs perpeccus y 50 maupeH-
ToB, a nocie PT —y 12; y 46% 6onbueix nocie TPT BoinonHeHa
coxpaHHas ornepauus, a nocie PT — tonsko B 27% ciyyasx.

AHajIM3 JaHHBIX, MOIYYEHHBIX B NOCAEAHUE TOBI, NIOKA3bI-
BaeT, 4TO TEPMONyueBas Tepalus NOPOJO/KAET OCTaBATLCA
IIPEMETOM NIPUCTAIBHOTO BHUMAHKS MHOTHX MCCIIEA0BATENCH,
3aHUMAIOLIMXCA PajAMaLMOHHOH oHKonorueid. ITpu sTom uier
Pa3sBepTLIBAHUE PAHIOMHU3HPOBAHHBIX KIMHUYECKHX HCCIIENO-
BAaHUI1 C H3yueHHEM BO3MOXKHOCTEI Ha1eKHOIO HArpeBa ry6o-
KO PacIlONOKEHHBIX OIyX0JIel, OMCKOM ONTHUMAJIbHOH Mocie-
AOBATENBHOCTH OONY4EHUS W HArpeBa, MHTEPBAIOB MEXIY
HUMH, TEMIEPaTyphl Harpesa, YHciIa CEAHCOB TEILIOBOIO BO3-
JEHCTBHS, @ TAKOKe ¢ pa3paboTKOH CPEACTB CENEKTHBHOIO I0-
BBIIIEHUS] TEPMOUYYBCTBUTENLHOCTH TIPU TOMOLIM MOAM(ULIK-
PYIOLLIHX CPEJICTB.

AJIETEPHATHBHOH CTOPOHOI IPOGIEMBI H3bICKAHUSI METOL0B
MOIMGUKALNH  PAJMOYYBCTBUTENLHOCTH SBIACTCS [IOUCK
CPEACTB, OCHAalIAIOWMX MOBPEX/AIOLIee ACHCTBUE HOHU3UDY-
IOIUX M3JTyUCHHMI HA HOPMAJlbHblE TKAHU U OpraHel. B skciie-
PUMEHTANIBHBIX HCCAEJOBAHMAX OTEYCCTBEHHBIX YYEHBIX
A. A. Baitucona [3], P. B. Crpenkosa [1] u C.II. SIpmoHeHKo
[3] 6511 paspaboran OpUrHHANBHBI METO/ THIIOKCHPAHOTEPA-
nuu. BBUIO yCTaHOBIIEHO, YTO Ta30BbIE TUIIOKCUYECKHE CMECH,
coaepxauue 8 — 10% kucnopoaa u 90 — 92% asora, 3Ha4u-
TEJILHO CHUXKAIOT TOGOYHOE JIEHCTBUE HOHH3UPYIOLIMX U3Jlyde-
HUil [IpU JIOKAJIBHOM H TOTIBHOM OOMYYEHHH HBOTHbIX,
HE [TOBBILIAS PANHOPE3UCTEHTHOCTE [IEPEBUTHIX Omyxouei. Ta-
KUM 00pa3oM, GbLTH CO3/1aHBI HPEANOCHUIKH JUIs KITHHUYECKOTO
HCCNEAOBAHUA METONA THIIOKCHPAIMOTEPAITUH, 103BONSIOLIETO
YBEIHYUTH [IPOTHBOOIYXOJIEBYIO 103y U3JTydeHUs 6e3 OMacHoC-
TH YBEIMYCHUS YHCIIA [OCIENYUYERBIX OCIOXKHEHHHH,

K nacrosueMy BpeMeHH HAUGONBILMI OMBIT KITHHUYECKOTO
UCTIONb30BAHMS TMIIOKCHUPAJUOTEPAlIMA HAKOIUIEH B KIMHHKAX
Pocecnn (OHL] PAMH, MPHII PAMH). BeinonHeHHbE B HUX
HCCIICAOBAHHS IMOATBEPAMIIM IKCIEPUMEHTANLHEIE JaHHBIE
0 [IPEHMYLIECTBEHHOMN 3a1UTC HOPMAaJbHBIX TKaHEH U OpPraHoB.

Pesynbrater kmnuueckoii anpoGaLii THIOKCUPAIHOTEPAIIMK
8 OHI[ PAMH 6b11n nonyueHbl Ipy 1peonepauMoHHoM o6y-
YEHHH OONBHBIX PAKOM Keyika 1 000 04HOM KMLIKH M MPH Ca-
MOCTOATC/ILHOM PaIHOTEPAIIMY HALKMEHTOB € 3a0pHOIIMHHBIMU
HOBOOOpazoBaHuAMU. O6lupe BEreTaTUBHbIE JIYUEBbIE PEAKLMH
NpH [IPOBEACHUM OONYYEHHUS PEIHCTPUPOBANIOCH B 4 pa3a pexe
y GONBHBIX, Y KOTOPBIX OHO MPOBOAKNIOCH B YCIIOBHX OOLUeil ra-
30BOH [UNOKCHHU 110 CPABHEHUIO ¢ GONBHBIMM, 00/1YYABLIHMHCS
Ha Bosayxe (3 = 2 u 13 = 4% coorserctrento, p < 0,01).

IMonaraem, 4to panbHeiline UCCNENOBAHNA, OCBALICHHBIE
HCIOJIB30BAHMIO [a30BbIX CMecCeH, comepxammx 8 — 9% kuc-
J0pozia, OCOOEHHO B COMETAHUN MX C APYTMMH PaauoMoaudu-
Karopamu (Hanpumep, ¢ rumeprepMueii), NO3BOJAT IOTY4HTh
odexTHBHEI MeTOA JeueHns GONBHBIX C HeonepabenbHBIMU
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tumors. These studies made a basis for clinical trial of
hypoxyradiotherapy which allowed escalation of antitumor
irradiation dose without deteriorating radiation morbidity.

Russian clinics (CRC RAMS, MRRC RAMS) have a
great experience of hypoxyradiotherapy for cancer. The
treatment results confirmed experimental findings concern-
ing protection of normal tissues and organs.

CRC RAMS performed clinical trial of hypoxyradiother-
apy as preoperative treatment for gastric and colonic cancer
and as curative treatment for retroperitoneal cancers.
General vegetative radiation reactions were encountered 4
times less frequently as compared to irradiation under nor-
mal conditions (3+2% vs 13+4%, respectively, p<0.01).

Further study of gas mixtures containing 8-9% of oxygen
especially in combination with other radiomodifiers (e.g.
hyperthermia) will prove the modality more effective and
less damaging in treatment of inoperable cases. Cooperative
multicenter studies should be carried out to test the method.

Contact Radiation Therapy. There is much interest to
contact radiotherapy. This is partially due to appearance of
new apparatus providing protection of medical personnel
during treatment sessions and application of novel rational
fractionation schedules in combination with radiomodifiers
(e.g. interstitial hyperthermia using the same conductors as
for radioactive sources). Since in contact irradiation the
dose covers tumor growth area, and dose intensity gradient
reaches maximum in the tumor-normal tissue border inter-
stitial irradiation is mainly used for locally limited lesions
as a boost in associated curative radiotherapy or to treat
tumor bed after surgical operation. At the CRC the contact
radiation therapy, in particular interstitial modalities, are
used in association and combination modality treatment for
oral mucosal cancer, breast cancer and soft-tissue sarco-
mas. For instance, local recurrence was only 16% after
combination modality treatment of 81 patients with soft-
tissue sarcoma consisting of organ preservation surgery
with distant and interstitial gamma-therapy [2].

In conclusion, successful treatment for cancer to-day
depends to a large degree on improvement of multiple
modality therapy involving individualization of treatment
regimens. Radiotherapy is mostly empirical which leads to
overirradiation or unreasonable refusal of radiotherapy, e.g.
in operable rectal cancer. Further research is needed to
establish the role of radiotherapy in specific pathological sit-
uations.

Many acute problems of clinical radiation oncology may
be resolved basing on broad-scale randomized studies per-
formed according to common protocols with participation of
both cancer research and treatment centers of Russia.

dopmamu omyxoneii ¢ MEHBILMM YHCIIOM JTyYEBBIX TOBPEXK-
ACHHI HOPMANBHBIX TKaHei. IIpu 3ToM HeobxommMma opra-
HH3alMsl KOONIEPATUBHBIX UCCIEA0BAHNMI Ha 6a3e OHKOJIOrH-
YECKHX YUpEKIEHHIA.

KontakTnaa ay4eBasn Tepanus. B nocineaHue rozsl
BHOBb BO3DOC MHTEPEC K KOHTAKTHBIM METOJaM JIy4€BOro




JedeHUA. ITO OT4ACTH OOBACHIETCS MOSBICHAEM HOBOTO KJIac-
ca anmapatyphl, I03BONSIOILEH HPOBOAUTH 0OmydeHue Oe3
OIACHOCTH JIy9€BOr0 BO3ACHCTBHA HA MEJIMUMHCKUH NIEPCOHAIT,
4 TAKXKE BO3MOMKHOCTBIO TIOUCKA PAIMOHANIBHBIX CXeM (paKLiy-
OHHPOBaHHA B COYETAHWH C papuoMoandHKaTOpamu (Hanpw-
Mep, BHYTPUTKAHEBOH I'MIEPTEPMHCH ¢ UCIONB3OBAHHEM TeX
e MPOBOJAHHMKOB, 10 KOTOPBIM BBOASTCH PafIMOAKTHBHBIC HC-
TOYHHKH). BCREACTBUE TOTO YTO IPU KOHTAKTHOM OOIydeHUuH
JIO3HOE II0JIE COCPENOTOYEHO MPEUMYILECTBEHHO B 30HE pocTa
OMYXONH U rPAJMEHT MOLIHOCTH 035l OKA3bIBAETCS Hauboiee
BBICOKMM Ha IPAHMIE «OILyXOJb — HOPMANbHAS TKaHbY», BHYT-
PUTKAHEBOE JIyUYeBOE BO3JACHCTBUE B OCHOBHOM MPUMEHACTCA
IIpH JIOKAJIBHO OTPaHUYEHHBIX HOBOOOPa30oBaHMAX, B Bujle «Oy-
CTa» NPH COYETAHHH KypaTHBHOM JlyH4eBOH TEpAlUU MIIH L10CIe
OIIEPATHBHOTO yNANCHUs OIIYXONH Ul OONydeHHs €€ «I0Kan.
B OHII MeToar!l KOHTAKTHOM JIy4eBOH Tepanuy, U B YaCTHOCTH
BHYTPUTKAHEBBIl e BapuaHT, HAILIM CBOE TIPUMEHEHHE NpH
pa3paboTke METOAOB COYETAHHOIO U KOMOMHHUPOBAHHOTO Jieye-
HYA GOJIBHBIX PAKOM CIH3HCTOI! 060MI0UKH NOIOCTH PTa, MOJIOY-
HOIH 3eTe3b] U CApKOMbl MATKHMX TKaHeil. B qacTHocTH, Habirro-
genue 3a 81 GONBHBIM € MATKOTKAHHBLIMM CapKOMaMu,
y KOTOPBIX KOMOMHHUPOBAHHOE JIEUEHHE 3aK/I0YA/10Ch B BBIMOI-
HEHHMU OPraHOCOXPAHHBIX OMEPAlMH € UCHOIb30BAHHEM JHC-
TaHUMOHHONH W BHYTPUTKaHEBOH ramma-Tepanuu, MO3BOJIHIO
NoNy4uTh TONBKO 16% MECTHBLIX PELUIUBOB.

B 3aknrouenne HeoOXOAUMO OTMETHUTh, YTO Ha JAHHOM YpOB-
HE Pa3BUTHS OHKOJIOTUH YCIIEXH B JIEUEHHM B OCHOBHOM OlIpejie-
JNAI0TCA COBEPLUIEHCTBOBaHMEM MY/JILTUMOAAJIBHOM Tepamnud,
B KOTOPO# HCIIONB3YIOTCS TIOMOMKUTENIbHBIE MOMEHTHI BUIA JIeve-

HUA Y KOHKpeTHOro GonbHoro. Pajnorepanus BO MHOTOM sB-
J1A€TCS SMITMPUUECKOH, B UeM MOXKHO YOeMTBCS IIPH paccMo-
TPEHU BOIPOCOB, CBA3AHHBIX C (ppakimonuposanmem. Ee
POJIb BO MHOI'MX CHTyalUMsX OLEHUBAETCH HEAJEKBATHO, YTO
NIPUBOJUT HHOTAA K HEONPABJAHHO upe3MepHOMY obiyue-
HUIO GONBHBIX WIIH, HAOOOPOT, K HEOOOCHOBAHHOMY OTKa3y OT
HETO, HAPHMED NpU OlepabeNbHOM PaKe MPAMOM KHIIKH.
[MosToMy TPOIOIDKAETCS KIMHUYECKUI MOUCK O pacluupe-
HHUIO HAlMX 3HAHMHA O (aAKTUYECKOM MECTE PajuoTepanuu
B KOHKPETHBIX JIEYEOHBIX CUTyaLUAX.

TMonaraem, YTO MHOFHE OCTPBIE BOIPOCH! KIMHHYECKOM
PaAMALMOHHO OHKOJIOTHH B HACTOALLEE BPEMs MOTYT paspe-
IIATHCH HA OCHOBAHHM IIMPOKOI0 BHEAPEHUA PAHIOMU3NPO-
BaHHEIX HCCIIEI0BAHHUI 10 €IMHOMY IPOTOKOITY C MpHBJIEYE-
HHMEM HE TOJNBKO HAyYHO-WUCCIIE/0BATEIbCKUX YUPEXKACHHH,
HO U NPAKTHIECKHX OHKOJIOTMYECKHX AxcraHcepos Poceun.
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