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COJEP)KAHHUE

[IpoBeneH aHamM3 pe3yabTaTOB KOHCEPBATHBHOIO U MAJTMATUBHOTIO JICYCHUS] OHKOJIOTMYECKUX OOJIBHBIX C CHOJIB30BAHIEM JIOKOPETHOHAPHOH T'H-
neprepmutt (JIPI'T) camocTosTeNnbHO MM B KOMOMHAIIMY € PAa3IMYHBIMU METOIaMH IIPOTUBOOITYX0JIeBOH Tepamnuu. [lonyueHHbIe TaHHbBIE TOKA3aIH,
410 JIPI'T 3HaYMMO MOBBILIAET HEMIOCPEICTBEHHbIC PE3y/IbTAThI JIyYeBON W/MIM XUMUOTEPAITUH, OKa3bIBACT BHIPAKEHHBII MaJUTMATUBHBIN (P deKT,
B psiJie CydaeB 00ecreqnBaeT AIUTEIbHbIH JIOKAIbHBIN KOHTPOJIb. Y HEKypaOebHbIX MALMEHTOB, HCUEPIABIINX «TUMHT» JIy4€BOH H/UIIM XUMHUO-
TEepariy, ero UCIoIb30BaHNE C MAJUTHATUBHON LIENIBIO BOBMOXKHO H B MOHOPEKHME.

COKPAIIEHUSA

EPB — Oe3peruaAnBHAs BBDKHBAEMOCTh OCB — omyxounecrnenuduyeckas BbDKHBAEMOCTh
Bbb — BBDKHBAEMOCTb 0e3 OomnesHn 1o — MOJIHBIN OTBET

BBIT — BBDKHBAEMOCTB 0e3 IIPOrpecCHpOBaHUs jiic] — MaJUTMATHBHBIHA dpdexTt

r — reMUUTa0buH PMXK — paK MOJIOYHOM Kele3bl

I'T — TUNepTepMHUs PITK — paK MOKEITYI0UHOM JKene3bl

KD — KIIMHUYECKH 3 pexT CMT — capKoMa MSITKHX TKaHeH

JIK — JIOKaJIbHBII KOHTPOJIb coa — CyMMapHasi o4aroas J103a

JIPTT — noko-peruonapHast ['T Cr — crabuTu3anus

JIPK — JIOKO-PErMOHAPHBIM KOHTPOIIb TIT — TepMOJTyueBast Teparus

JIT — JIy4yeBasi Teparus TXT — TePMOXMMHOTEPAIUS
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MTC — MeTacTa3HpOBaHUE XJIT — XUMHOJTyueBast Tepanus

OB — 0011ast BEDKMBAaeMOCTh II — HUCIUIAaTUH

OBbb — OB 6e3 6one3nu YBIIBK  — uynciio 60bHBIX MPOXKUBLINX 63 KOJIOCTOMBI
00 — 0ObEKTHBHBII OTBET 4o — YaCTHYHBIA OTBET

oC — OCTEOT€HHas capkoMa
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CONTENTS

The analysis of the results of conservative and palliative treatment of cancer patients with the use of loco-regional hyperthermia (LRHT) alone or in
combination with various methods of anticancer therapy was carried out. The data obtained showed that LRHT significantly increases the immediate
results of radiation and / or chemotherapy, has a pronounced palliative effect, and in some cases provides long-term local control. In incurable patients
who have exhausted the "limit" of chemotherapy and / or radiation therapy, its use for palliative purposes is also possible in mono-mode.
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BBenenue

B cBs3u ¢ HEOMArONpUATHON AMHUASMAOIOTHISCKON CH-
Tyalel 110 paKy BO BCEX CTpaHax, pa3padorka 3hPeKTHBHBIX
METO/IOB KOHCEPBATUBHOIO U MAJTUATUBHOTO JICUEHUSI OHKO-
JIOTHYCCKUX OOJBHBIX OCTACTCSI OMHUM U3 Ba)KHBIX HAIPaB-
neHnit B oHKoJorHd. 3a 10 ymer 3aboieBaeMOCTh 3J0Kade-
CTBEHHBIMH HOBOOOpazoBaHusiMu B Mupe (2007-2017 rr.)
BbIpocia Ha 33 %, B Poccuu (2008-2018 rr.) —na 23,1 % [1,
2]. BbIcokasi CMEpTHOCTh B OCHOBHOM CBSi3aHa C IO3AHEN
TUArHOCTHKOW W oOpamaeMocTpio OompHEIX. B 2018 T B
Poccuu III-IV CT. 3710Kau€CTBEHHOIO IIPOLECCA YCTAHOBIICHBI
y 38,5% nepBuunbix nanuentos: Il ct. —y 18,2 %, IV cT. —
20,3 %. B 310i1 cBSI3U pagMKaIbHOE JIEYEHUE, B 3aBUCUMOCTHU
OT JIOKaJM3aluii ormyxonu, He nomydmn ot 11,5 % mo 79,1
% (B cpenreM 31,6 %) OOJBHBIX U B TEUCHHUE TOa YMEPIIH OT
0,5 o 66,9 % (B cpennem 22,2 %). He myumie odctout cra-
TUCTHKA ¥ IO OTAAJICHHBIM pe3yibraTam jedeHus. B Poccun
JTOJISI TTALIMEHTOB, COCTOSABIMX Ha ydere B 2018 1, ¢ ycTaHOB-
JICHHBIM JIMarHO30M 5 1 Gosiee JIeT Ha3a, B CPEIHEM COCTaBUIIa
54,4 % (33,1-76,3 %), To ecTh 45,6 % (24-67 %) HEe NOKMIA
110 atoro cpoka [1]. B CIIIA 5-netHsist cMepTHOCTS, 3a 2012-
2016 rr., B cpemHem paBusack 33-33,6 % [3, 4]. OcHoBHOMI
MIPUYUHON CMEPTH OOJIBHBIX MOCIIE JICUCHUS SIBIISIOTCS PEIIH-
JTUBBI OITyXOJTH 1/min pa3Butue meracrazos (MTC), kotopeie
KaK TpaBWIIO TPYAHO Toanarotces rydeBoit (JIT) u mexapcer-
BEHHOM Tepanuu. Kak nokasana npakTHka, pocToe yBETMUEHUE
cymmapsoii ogarosoit 10361 (COJ) JIT He mpuBOIHT K CyIIIe-
CTBEHHOMY ITOBBIIICHUIO €€ 3 PEKTHBHOCTH, 0COOEHHO, IPU
PaITuOPE3NCTECHTHBIX OMYyXOJIsiX. 3 OCHOB KIIMHUYECKOH pa-
nmuobnonorun nu3BectHo, uto mpu COJL 60-80 I'p Ha omyxoIs,
Ha KPUBOH «103a-3(QPEKT» HAUNHACTCS IJIATO U HA ICPSTHUN
IUTaH BBICTYNAET MOBPEXKIEHHE HOPMAIbHBIX TKaHEH [5].
Hosrie TexHonornu B xumuotepanuu (XT) OONBHBIX C co-

JUIHBIME HOBOOOpa30BaHUAMH, T0 MEeHHIO OpoBoii P.B. u
COaBT. [6], HE MPHUBENHU K CYHIECTBEHHOMY YIyYIIEHHUIO pe-
3yNnbTaToB JedueHus. Onpe/ieNeHHble YCIeXH JOCTUTHYThI IPU
TapreTHOW Teparny, OJHAKO TPH 3aITyIICHHBIX CTaIUsIX 3a-
GomneBanns e€¢ 3(PpPeKTHBHOCTH OCTAETCS HEJOCTATOYHO BBI-
coxoil. Kpome toro, XT u TapreTHas Tepamusi OKa3bIBarOT
BBIP)KCHHBIE TOKCHYECKUE ISHCTBHUSI, 0COOCHHO Ha OpPraHNu3M
OcCabNeHHBIX OONBHBIX, & TAKXKE WHIYIUPYIOT Pa3BUTHE B
OITyXOJIEBBIX KJIETKAX MHOXKECTBEHHON JIEKAPCTBEHHOM YCTOM-
yuBoctH (MJIY) [7-12]. [IpyruM HEZOCTaTKOM TapreTHBIX
IIpenaparoB sIBIAETCS UX AOPOroBU3HA. MHOTUM MallMeHTaM
9TO HAHOCHT TSDKEITYIO TICHXOJIOTHUYECKYIO TPaBMYy, UTO MO-
CITyKWJIO MPUYUHON BBEACHHS MOHATHSA — «(prUHAHCOBAs TOK-
cuuHOoCThY [12]. Ilpobnema sedeHus Takux OOJIBHBIX CBSA3aHA
HE TOJBKO C MPUOOPETCHHON PE3NCTEHTHOCTHIO OITyXOJIEH,
HO W HAJIMYUEM BBIPKCHHBIX M3MEHEHUH B HOPMAaJIbHBIX
TKaHAX U opraHax nociue panee nposenernoi JIT w/mmm XT.
B 31011 CBAA31, BO3MOKHOCTH IIOBTOPHOIO JICYEHUS], C IOMOILIBIO
CTaHJapTHBIX METOI0B BECbMa OTPAHUYEHBI.

[To maHHBIM SKCTICPUMEHTAIBHBIX M KIMHHYECKUX HC-
CJIEZIOBAaHUM, OHUM W3 METOJOB, TOBBIMIAIOIINX PAIUO- U
JIEKQpCTBEHHYI0 YyBCTBUTEJILHOCTD OITYXOJIEH, a TaKKe HU-
Benupyromux npossienue MIJIY sBugercs runeprepMmus
(T'T) [13-19].

B 0030pe mpoaHanu3upOBaHbl PE3yIbTaThl IPUMEHEHUS
JIPI'T B KOHCepBaTUBHOM M MAJUIMATUBHOU MPOTUBOOIYXO-
JICBO Teparuy OHKOJIOTHYECKUX OOJBHBIX.

Pe3yabTaThl NPOTHBOOITYX0JIEBOI Tepanuu

¢ ucnoab3zoBanuem JIPI'T

B onkonornu non I'T moHMMaroT HarpeB OMyXoiu B Jua-
na3one 39-45(46) °C B teuenne 30—120 MuH 1 60ITee C IIEITBIO
YCUJIEHUS JIEHCTBUSI JIy4EBOW, JIEKAPCTBEHHOM, UIMMYHHO- U

INTRODUCTION

Due to the unfavorable epidemiological situation of
cancer throughout the world, the development of effective
methods of conservative and palliative treatment of cancer
patients remains one of the important directions in oncol-
ogy. According to statistics, over 10 years, the incidence of
malignant neoplasms in the world (2007-2017) increased
by 33 %, in Russia (2008-2018) - by 23.1 % [1, 2]. The high
mortality rate is mainly associated with late diagnosis and
treatment of patients. In 2018, in Russia, 38.5 % of primary
patients were diagnosed with stage III-IV disease: 18.2 %
— I st., 20.3 % — IV st. In this regard, 11.5 % to 79.1 %
(average 31.6 %) of patients did not receive radical treat-
ment, depending on the location of the tumor, and 0.5 to
66.9 % (average 22.2 %) died within a year. Statistics on
long-term results of treatment are no better. In Russia, the
proportion of patients registered in 2018 with a diagnosis
established 5 or more years ago was 54.4 % (33.1-76.3 %),
meaning that 45,6 % (24-67%) had died within 5 years [1].
In the USA, the 5-year mortality rate for 2012-2016 aver-
aged 33-33.6 % [3, 4]. The main cause of death of patients
after treatment is tumor recurrence and / or the development
of metastases (MTS), which, as a rule, are difficult to re-
spond to radiation (RT) and drug therapy. As practice has
shown, a simple increase in the total tumor dose (TTD) of
RT does not lead to a significant increase in its effective-
ness, especially on radioresistant tumors. From the funda-
mentals of clinical radiobiology, it is known that when TTD
is 60-80 Gy, a plateau begins on the dose-effect curve and
damage to normal tissues comes to the fore [5]. From this
it follows that with an increase in the dose of radiation, one
should not expect a significant improvement in the results
of RT, especially with radioresistant tumors. New technolo-

gies in chemotherapy (CT) did not bring significant success
in solid neoplasms [6]. Some success has been achieved
with targeted therapy, but in advanced stages of the disease,
its effectiveness remains insufficiently high. In addition, CT
and targeted therapy have pronounced toxic effects, espe-
cially on weakened patients, and also induce the develop-
ment of multidrug resistance (MDR) in tumor cells [7-12].
Another disadvantage of targeted drugs is their high cost.
For many patients, this high cost causes severe psycholog-
ical trauma, which was the reason for introducing the con-
cept of “financial toxicity” [12]. The problem of treating
such patients is associated not only with the acquired resist-
ance of tumors, after previously applied RT and/or CT, but
also with the presence of pronounced changes in normal tis-
sues and organs. In this regard, the possibilities for retreat-
ment using standard methods are very limited. Thus,
improving the effectiveness of CT and RT, which are the
leading components of conservative and palliative treatment
of patients with advanced tumor processes, is an important
task in oncology.

According to experimental and clinical studies, one of
the methods that increase the radio and drug sensitivity of tu-
mors, as well as counteracts the manifestation of MDR, is hy-
perthermia (HT) [13-19].

This review analyzes the results of the application of
LRHT in conservative and palliative antitumor therapy of
cancer patients.

Results of antitumor therapy with LRHT

In oncology, HT is understood as heating a tumor in the
range of 39-45 (46) °C for 30-120 minutes or more in order
to enhance the effect of radiation, drug, immune and hormone
therapy. The first results of the use of LRHT in clinical on-
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ropmoHotepanu. Ilepsbie urorn npumenenus JIPI'T B xkium-
HUYCCKON OHKOJIOTMH U Oojiee TMOAPOOHAs XapaKTCPUCTHKA
paznmmuHbIX crioco6oB I'T mpescraBnensl B psge 0030pHBIX
crareit [15, 19, 20]. 3a nocnenHue AeCATUICTHS 3HAYUTEITHHO
DTyO)Ke M3y9eHBI MEXaHN3MBI B3anmoziericTBrs I T ¢ paguarmeit
U JIEKapCTBEHHBIMU MpenapaTaMu, a TAKKe YIydIIHIOCh ara-
parHoe obecriedeHure. [IpoBeieHO MHOXKECTBO HEpaHIOMU3H-
POBAHHBIX U PaHIOMH3UPOBAHHBIX HCCIIENOBAaHUH, KOTOpbIE
nokazayy, 4yto JIPI'T 3HaunTeIbHO MOBBIILIAET PE3YIILTaThl KOH-
CEpBaTUBHOM U MAJUIMATUBHOU IIPOTUBOOITYXOJIEBOM TEPAITUH.

I. HepannoMmu3upoBaHHble UCC/IEI0BAHUS

B tabn. 1 npencrasiens! pe3yasTars! npumeneHns JIPTT,
B komOuHanmu ¢ JIT u XT B psine HepaHIOMHU3UPOBAHHBIX
UCCJIENIOBAaHUK B OCHOBHOM Yy OOJIBHBIX C MECTHO-PacIpo-
crpaneHHbIME (MP) omyxomsimu. M3 TaOmuIpB! ciaeayer, 9To
HECMOTPs Ha Pa3HOOOpa3He METOMIHK JIEUEHHUSI U XapaKTePUCTUK
OITYXOJIeH, ObLIN MOJTy4YEHbI JIOCTATOYHO BHICOKUE PE3YIIBTaTh
tepmonyueBoi Tepanuu (TJIT), repmoxumuoreparnuu (TXT)
u TepmoxumuonydeBoit Tepamun (TXJIT). Knmuandecknit 2¢-
¢exr (KD) mabmomamm B cpemaem y 93 % (85-100 %)
00nbHBIX, 00beKkTUBHBIN 0TBET (O0) — 73 % (44-96 %), u3
nux nonusiit otet (I10) —y 37 % (6-92 %) [21-29, 31-37].
Kak mpaBuio, ucrons3oBanue JIPI'T, B xomOuHarmm ¢
JPYTMMH METOJlaMH{ JICUECHHS, & WHOTJAa ¥ B MOHOPEXKHME,
CONpOBOXKIANIach M NMaymuaTuBHBIM 3 dexrom (I19): ymenb-
IIeHHEM OOJIH, YITyqIIeHHeM OOIIEro COCTOSHHS MAaMeHTOB
C IPOIOIKUTEIIFHOCTBIO OT HECKOIBKIX HEJIEIh 10 MECSIIEB.
I13 nmen mecto u npu cradbmmsanun (CT) pocTa OMyXOJH.
B psize uccneoBanny: pake ropTaH, MUIIEBOJIa, MOJIOYHON
sxkenes3bl (PMIK), meiikn marku (PLIM) n nmpsimo#t kuiku
OBLTH MOTyYEeHBI BBICOKHE OTJAJICHHBIC PE3YIIBTAThI JICUCHNUS
OIICHEHHBIE 10 JIoKaJgbHOMY KoHTpomo (JIK), obmeit (OB)

n/vmm omyxonecnermgrdaeckor BepkuBaemoctr (OCB) [21-29,
34]. 1 camoe rmaBHoe, noBTopHast JIT ¢ JIPI'T, He mpuBoauio
K Pa3BUTHIO TSDKEIIBIX PAHHUX U TTO3THUX JIyUEBBIX PEaKInu
1 TIOBPEXJICHUH.

Notter M. et al. [28] npencraBunm BecbMa HHTEPECHBIC
nanHble 1o pesyibraram TJIT OonbHbIX permanBom PMIK.
ABTOpPBI TIpoaHanu3upoBany 3hGeKTHBHOCTh MeToza y 201
TIAIMEHTKH B 3aBICHMOCTH OT PACTIPOCTPAHEHHOCTH PEIU/INBA.
Jlewenune nmpoBomgmim B TeueHne 2009-2019 11 B 5 KmMHUKAX
EBpomnsr (2 kmuuuky HIBeiinapun u 3 — I'epmanun). bonbsHble
OBUTH KaK C NMEPBBIMH TaK 1 TOBTOPHBIMU PELUANBAMH (OT 2
o 11) mocie panee npoenennoit JIT B COJI ot 20 mo 139
I'p (B cpeauaem 60 I'p). Kak n3BecTHO, JTOKATBHBIC PELIUAINBEI
PMX miposIBIISIFOTCSE B BUI€ ONMHOYHBIX MJIM MHOKECTBEHHBIX
Y3II0B, B psze ciydaeB AUGQY3HBIM MOPAKEHHEM KOKH U
JTMM(pAHTUTOM COTIPOBOXKIAEMBIC M3BSI3BICHHEM H KpPOBO-
TOUMBOCTHIO. [103TOMY, y 3TO¥ Kareropuu OOJNBHBIX 3aTPyAHEH
HE TOJILKO BBIOOP 2 PEKTHBHOTO METO/a JICUEHUsI, HO U 00b-
EKTHBHAsl OLICHKA MOJIyYEHHBIX Pe3yJbTaToB. B 3T0H CBsi3n
ABTOPBI MPEUTOXKIIIN HOBYIO KITACCH(HUKAIINIO MECTHO PEIH-
nusupytomiero PMIK. I1o BbIpaXK€HHOCTH U PAaCIpOCTPaHEH-
HOCTH OH ObLT pasfeneH Ha 5 kmaccoB (0-IV). K nyneBomy
KJIaccy OTHECEHa MOPayKEHHE BBISBIIsIEMast MUKPOCKOITHYECKH,
I kmaccy — conmTapHast ormyxoss pasmepamu < 10 cMm wii o-
HocTOpoHHEee anddy3Hoe mopaxkeHne Ha rmromanud < 100
cm?, 11 xknmaccy — omHOCcTOpOoHHEe Tu((y3HOE TIOpaskeHHe Ha
wioaam > 100 cM?, He epeXxo/IsIIee CPSUHHBIC TPYIHHHYO
W TIO/IMBITIICYHYO JIMHWH, KITIOUNITY ¥ HIDKHUH Kpait oapedepse,
III kyaccy — OIHOCTOPOHHEE WK JIBYCTOPOHHEE TIOPAKEHNE
TIepeIHei TPyHOM CTEHKHU O€3 MM C ePEeX0/IoM Ha OPIOLITHYIO
creHky, IV knaccy — kak npu kiacce 111, Ho ¢ pacnpocTpaHeHreM
Ha crinHy. [ Iom1aae pacpocTpaHeHHs OITyX0JIEBOTO Tporecca
y IAHHBIX OOJBHBIX B CpemHeM cocTaBmia 555 cm? (12-4200

cology and a more detailed description of various methods
of HT are presented in a number of review articles [15, 19,
20]. Despite the fact that in these studies the methods of heat-
ing at various hyperthermic plans and treatment regimens
were mainly under development, the prospects of using the
method were shown. Over the past decades, the mechanisms
of the interaction of HT with radiation and drugs have been
studied much more deeply, and the hardware has also im-
proved. There have been many nonrandomized and random-
ized studies that have shown that LRHT significantly
increases the results of conservative and palliative anticancer
therapy.

I. Results of nonrandomized studies

For the treatment of patients, various combinations of
LHRT with RT and / or CT were used and clinical trials
were carried out both with and without control groups (table
1). The studies were carried out mainly on patients with lo-
cally advanced (LA) tumors. From this table it follows that
despite the variety of treatment methods and the tumor char-
acteristics, the results indicate a high contribution of LRHT
to the effectiveness of RT and CRT. The clinical effect (CE)
was observed on average in 93 % (85-100 %) of patients,
an objective response (OR) in 73 % (44-96 %), of which a
complete response (CR) in 37 % (6-92 %) [21-29, 31-37].
As arule, the use of LRHT, in combination with other meth-
ods of treatment, and sometimes in mono-mode, was ac-
companied by a palliative effect (PE): a decrease in pain,
an improvement in the general condition of patients with a
duration of several weeks to months . A palliative effect
(PE) also occurred during tumor growth stabilization (St).
In a number of studies, with cancer of the larynx, esopha-
gus, breast (BrCa), cervix (CeCa) and rectum, satisfactory

long-term treatment results were obtained: local control
(LC), overall survival (OS) and / or diseases-specific sur-
vival (DSS) [21-29, 34]. In this case, repeated RT or/ and
CT with LRHT does not lead to the development of severe
acute and late radiation damage.

Notter M. et al. [28] presented very interesting data on
the results of TRT in patients with recurrent breast cancer.
The authors analyzed the effectiveness of the method in 201
patients, depending on the prevalence of relapse. The treat-
ment was carried out during 2009-2019 in 5 clinics in Eu-
rope (2 clinics in Switzerland and 3 Germany). Patients had
both the first and repeated (from 2 to 11) relapses after a
previous RT in TTD from 20 to 139 Gy (on average 60 Gy).
The average lesion area, measured in 142 patients, was 555
(12-4200) cm?. In terms of severity and prevalence, they
were divided into 5 classes (0-1V). A lesion that can be de-
tected microscopically is assigned to the zero grade, class |
— ipsilateral chest wall, maximal diameter <10 cm or con-
tinuous tumor area < 100 cm?, class II — ipsilateral chest
wall, in the area >100 cm?, not surpassing midsternal and
midaxillary line, clavicle and lower costal margin, class I11
— chest wall and supraclavicular fossa and/or contralateral
chest wall or breast and/or abdominal wall, class IV — class
IIT + extension on the back (cancer en cuirasse). In 31 (15
%) patients, relapse was registered as class 0, in the remain-
ing 170 (85 %) — grade I-I'V. Tumor ulcers were recorded in
70 (35 %) patients. Repeated radiotherapy with LRHT
(42.5-43 °C on the skin surface) was performed in a hy-
pofractionated mode (4 Gy per week), in TTD 4-28 Gy, in
the majority 20 Gy (77 patients). In the group as a whole,
the median OS was 24 months, the 25th percentile ~ 59
months. In general, in the group, out of 170 measured tu-
mors, CR was obtained in 73 (43 %), PR — in 88 (52 %)
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Tabnuya 1
Pe3y/IbTaThl HEPAHIOMU3MPOBAHHBIX HCC/IE0BAHMI 6€3 KOHTPOILHOI IPYNIIBI
Hcr. Jnarnos n Jleuenue Kpurepuii onenkn Pesynbrater
XJIT + JIPT'T. 110, % 92
21 Pax ropranu, T;NoM, 25 JIT: COA 70 T'p. XT: Hucnunatun (Im) BPB -5 1, % 100
22 Pax nmmmeBoa, XJIT + JIPI'T. KD, %: 100
M-IV cr. 78 JIT: COJL 60-66 I'p. 10 /40 /Cr, % 40/56/4
XT: 5-®Y, Hm. OB:1/2/3r,% 68/41/33
23 Tepcuctupyrommii PMXK* 78 JIT + JIPT'T. OB-3r,% 66
JIT: 4Tp / 8 dpakuwuit (bp.) JIK-3r/5m1,% 78765
24 Peungus PMXK 414 JIT +JIPT'T. KD, % 86
JIT: 4Tp/8umm 3 'p/ 12 dp. JIK-31, % 25
25 Peungus PMXK 196 JIT +JIPT'T. KD, %: 94
JIT:4Tp/8um 3 Tp/ 12 dp. 0 /40 /Cr, % 30/42/22
JK-1r,% 24
26 Penuauser PMOXK* 198 JIT+JIPI'T. JK-31,% 83
JIT: 4T'p/8 i 3T'p/12 dp. JIK-51,% 78
27 Permmus PMXK 248 JIT + JIPI'T. JIK-1/3/5m,% 66/40/39
JIT: 4 Tp/8 dp. OB-5/10m1, % 18/10
28 Permnaus PMXK 201 JIT + JIPT'T. KD, %: 99
JIT: 4T'p/5 dp. 0 /40 /Cr, % 43/52/4
JIK mist 6ompabIX ¢ [10 — 5 1, % 50-90
29 Permmueer PMXK mociie
PEKOHCTPYKTUBHBIX ONEpaLMU: 36 JIT + JIPT'T. 1 wrp: 00, % 80
1 /rp — ¢ MaKPOCKOITMYECKHUMH 15 JIT: 4 Tp/8 dp. 2 w'rp: 00, % 92
OImyXoJsiMu, 2 11/Tp — ¢ cy6- 21 JIK B enom: 1/3 /51, % 83774769
KIIMHUYECKUMHU OITyXOJISIMH OBBuenom: 1/3/5m1, % 83/63/46
MecrHo-pacnipoctpaneHnslii PIIK, KD /00, % 85/2
31 IVA-IVB crt. 47 JIPT'T — MOHOpEXHUM. OB, mec 17
OB 6e3 6071€3H1, MeC 6
32 Paznbie onyxoiu (0630p) 343 JIPT'T — MOHOPEXHUM. 00 /110 /4O, % 51/13/38
33 Peruauesl PIIIM 47 XT +JIPT'T. XT: L. 00 /110 /40, % 55/6/49
34 PHIM, Ib-IVA 420 JIT +JIPI'T. JK-11/51,% 65753
JIT: COJ 46-50,4 T'p. OCB-1r/51,% 75743
XT + JIPTT. 00 /110 /40, % 44/24/20
35 Pernussr P51 41 XT: tnocynsdar, L. Menuana OB (MOB) B enom, mec 30
MOB y 6ombhbIx ¢ [10, mec 35
XJIT + JIPTT. OB:1r/3r, % 87730
36 Pennnus PITK 24 JIT: COJ1 30-45 I'p. MOB 6e3 nporpeccupoBaH¥si, Mec 15 mec
XT: 5-®V. Kynuposanue 6omu, % 70
37 Hepesexrabenbubiit KPP 41 JIT + JIPT'T + XT. Mo /40 /Ct, % 22/37/24
(TIepBUYHEBIH, PEIMANBHBIN) JIT: cpennsia COJ1 56 I'p. [TIpogomxurensrocTs 1D B rpymnme, mec: 7 mec
XT: pa3Hble npenaparsl. npu > 42,5/ <425 °C, mec 15/ 6 mec

Ipumeuanne: *nocne KoMOuHUpoBaHHOTO Neuenus: oneparus + JIT = XT.

Table 1
The results of a non-randomized study without a control group
Ref. Diagnosis n Treatment Evaluation criterion Results
21 Laryngeal Cancer, T3sNoM, 25 CRT + LRHT. CR, % 92
RT: TTD 70 Gy. CT: cysplatin (CP) Relapse-free surviving (RFS) — 5 years (yrs), % 100
22 Esophagus Ca, III-IV st. 78 CRT + LRHT. CE, %: 100
RT: TTD 60-66 Gy. CT: 5-FU, CP CR/PR/St, % 40/56/4
0S:1/2/3yrs, % 68/41/33
23 Persistent BrCa* 78 RT+LRHT. OS -3 yrs, % 66
RT: 4 Gy/8 fraction (fr.) LC-3/5yrs, % 78 /65
24 Relapse BrCa 414 RT+LRHT. CE, % 86
RT: 4 Gy/8 or 3 Gy/12 fr. LC -3 yrs, % 25
25 Relapse BrCa 196 RT + LRHT. CE, %: 94
RT: 4 Gy/8 or 3 Gy/12 fr. CR/PR/St, % 30/42/22
LC -1 year (yr), % 24
26 Relapse BrCa* 107 | RT + LRHT. RT: 4 Gy/8 or 3 Gy/12 fr. LC-3/5yrs, % 83/78
27 Relapse BrCa 248 RT + LRHT. LC-1/3/5ys,% 66/40/39
RT: 4 Gy/8 fr. OS —5/10 yrs, % 18/10
28 Relapse BrCa 201 RT+LRHT. CE, %: 99
RT:4Gy/5 fr. CR/PR/St, % 43/52/4
LC for CR =5 yrs, % 50-90
29 Relapse BrCa after 1™ s/gr: OR, % 80
reconstructive surgery: 36 RT + LRHT. 2" s/gr: OR, % 92
1™ s/gr — macroscopic tumors 15 RT: 4 Gy /8 fr. LCtotal: 1/3 /5 yrs, % 83/74/69
ond s/gr — subclinical tumors 21 OS total: 1 /3 /5 yrs, % 83/63/46
31 PaCa, IVA-IVB st. 47 LRHT mono-mode CE/OR, % 85/2
OS, months (mns) 17
Progression-free OS, mns 6
32 Different tumors (review) 343 LRHT mono-mode OR /CR /PR, % 51/13/38
33 Relapses CeCa 47 CT + LRHT. CT: CP OR/CR/PR, % 55/6/49
34 CeCa, IB-IVA st. 420 RT + LRHT. LC—1/5 years (yrs), % 65/53
RT TTD: 46-50,4 Gy DSS—1/5yrs, % 75/43
35 Relapses OvCa 41 CT + LRHT. OR/CR /PR, % 44724720
CT: tiosulphate, CP Median OS (MOS) overall, mns 30
MOS in patients with CR, mns 35
36 Relapses rectum cancer 24 CRT + LRHT. OS:1/3 yrs, % 87/30
RT TTD: 30-45 Gy. CT: 5-FU MOS no progression, mns 15
Frequency of pain relief, % 70
37 | Unresectable CRCa (primary, | 41 In 35 patients with TRT, 6 — TCRT. CR/PR/St, % 22/37/24
recurrent) RT, average TTD 56 Gy. CT: different Duration of PE as a whole, mns: 7
drugs at>42.5/<42.5°C, mns 15/6

Note: * after combined treatment: surgery + RT + CT.
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cm?). TTosropayto JIT ¢ JIPI'T mpoBomnmu B THIO(PAKITHO-
HUpoBaHHOM pekume (1o 4 I'p B Henento), B COJl 4-28 Ip, B
ocHoBHOM B 20 I['p (77 6onbHBIX). Mennana o0rieii BEDKHBac-
MOCTH cocTaBuia 24 mec, 25-i npoueHTHnb ~ 59 mec. B
enoM B rpymme, u3 170 mmepsemsix omyxoneit [10 momy4en
B 73 (43 %), vactuunsiii otBeT (HO) — B 88 (52 %) cnyuasx.
EcrectBenHo, yactora 1O ymeHblIamachk ¢ yBEIHYEHHEM
romany nopaxenus (tadm. 2). YV 6ompHeIX ¢ [10 gacTtora
JIK B TeueHwe XU3HH ¢ HYJIEBBIM KiaccoM (n=21) coctaBmia
68%, ¢ I kmaccom (n=22) — 77 %, Il (n=34) — 62 %, 111 (n=16)
— 069 %, IV (n=1) — 0 %. Y marenTok ¢ YO 5TOT mOKa3areib
paBusuics 55 %, 43 %, 40 %, 52 % u 71 % COOTBETCTBEHHO.
YacToTa pa3BUTHA OCTPHIX JYYEBBIX PEAKIIMH KOXKH B BHIC
CYXOro HIeTyIeHus cocTaBuia 5 %, BiakHoro snuaepmuta [ cT.
—32%, Il ct. — 2 %, y omHoit (0,5 %) pa3BHiICs 0XKOT KOXKU.
[Toznnue JrydeBble MOBPEXICHHS pa3BIINCh y 56 (28 %) ma-
IIMCHTOK, B OCHOBHOM B BHJI¢ THUIEpIUTrMeHTarmu (26 %) u
pa3BUTHEM HOBBIX O4YaroB TejeaHrnodkrasuu (3 %). Takum
00pa3oM, MoIyYeHHbIE aBTOPaMH JaHHBIC CBH/ICTEIBCTBYIOT
o toM, uto noBropHas JIT ¢ JIPI'T MoxeT ¢ ycrexom npume-
HATBCS 11 KOHCEPBAaTHBHOTO W TAJUITMATUBHOTO JICUCHUS
6onbHBIX ¢ petparBoM PMOK. ITpu 0-I1 knaccax nopaxenus
9TOT METOJ] MO3BOJISIET MOMY4YUTh BeIcokue, III-IV — ynosrne-
TBOPHUTEIHHBIC KIIMHUYCCKIE PE3YNBTATHI, C BIIOIHE TPHEMITE-
MBIMH TOKCHYECKHMH d(PeKTaMi Ha HOPMaJTbHBIC TKaHU.
Tabnuya 2

B cBs3u ¢ Tem, uto y 6ompHBIX PMIK mmpoko ucnois-
3yIOTCSI PEKOHCTPYKTHBHBIE OIEPAllMH, BaKHOE 3HAYCHME
npuoOpeTaeT u3ydeHue 3PpHEKTUBHOCTH U ITOCIIEACTBUS TIPH-
menenus TJIT B ciydae pa3BuTHS pelUMIMBOB Y TAKMX MAIH-
€HTOK. EIMHCTBEHHBIM B MHPE HCCIIEJOBAHIEM, TIOCBSIIICHHBIM
3TOMY BOIIpOCY, siBysieTcst padota Linthorst M. et al. [29]. B
aHaJIN3 BKJIIOUEHBI 36 MalUeHTOK ¢ 37 PEeKOHCTPYKTUBHBIMU
oriepansMU Ha MOJIOYHOH Jkernese: y 15 mpomsBenena me-
pecajika pacIieruIieHHOTO KOKHOTO JIOCKYTa, 14 — mmpodaitieit
MBIIIIBI CTUHBL, | — OMepeYHOro KOKHO-MBIIICYHOTO JIOCKYTa
MIPSIMOM MBIIIIBI )KUBOTA, 1 — POMOOBHUIHOTO JIOCKYTa, 6 —
KOMOWHAIMS TPAHCIUIAHTATOB 1 J0cKyTOB. [ToBTOpHast JIT ¢
JIPI'T, 3a micKITIO9EeHNEM OIHOI MAIIMEeHTKH, TpOBeIieHa 1o 4
I'p nBa paza B Henento go COJl 32 I'p ¢ 4-8 ceancamu I'T
npu nponpomkutensHoctu 30-60 munH. B pesynbrare, mpu
MenuaHe HaomonaeHus 65 mec (22-188 mec) 3-x u S-neTHH
JIK mocturan 74 u 64 %, OB — 63 u 46 % CcOOTBETCTBEHHO.
OcTpast TOKCHYHOCTh AWAarHocTupoBaHa y 18 (49 %) maru-
€HTOK, U3 KoTopbIX Y 4 (11 %) ona onenena kax 1l crenenn
U TPOUM M3 HUX NOTPeOOBAIOCH XHPYPIHUECKOE JICUCHHE.
BeIpaskeHHBIC TO3HUE JIyUEBbIE TIOBPEXKCHUS Pa3BIIINCH B
2 (6 %) cmy4asix. ABTOPBI 3aKJIIOYAIOT, YTO y OOIBHBIX C pe-
muauBaMd PMOK 1 peKoHCTPYKTHMBHBIMH OIEpanysiMu Ha
oprane, moBropHas JIT B couerannu ¢ JIPI'T, sBisiercs 6e3-
OTAacHBIM M 3((EKTHBHBIM METOIOM JICUCHNSI.

Hemnocpeacrsennbie pe3yibTaThl JedeHns 00JbHbIX pennansom PMIK [28]

Kpurepuii YacToTa HENOCPEACTBEHHOM peakiuu onyxosiei, %
OLIEHKH Kiacce I Knacc 11 Knacc 11T Knacc IV JInmbanrur W3basenenue
(n=29) (n=56) (n=44) (n=41) (n=115) (n=70)
110 76 61 36 2 36 17
40 24 36 61 83 59 74
Cr - 3 2 10 3 6
IIporpeccupoBatue - - 2 5 2 3

cases. At the same time, the frequency of CR decreased with
an increase in the lesion area (table 2). LC after CR during
at grade 0 (n=21) was 68%, I (n=22) — 77 %, Il (n=34) —
62%, I1I (n=16) — 69 %, in one patient with class IV lesion,
arelapse developed. In patients with PR, it was 55%, 43%,
40%, 52% and 71%, respectively. Acute radiation reactions
on the skin were limited to radio dermatitis 1st (32 %) or
2nd degree (2 %), as well as dry peeling — 5 %, and one (0.5
%) patient suffered a skin burn. Late radiation damage was
observed in 56 (28 %) patients, including hyperpigmenta-
tion in 53 (26 %) and new foci of telangiectasia in 7 (3 %).
Thus, the data obtained by the authors suggest that repeated
radiotherapy with LRHT may well be used for conservative
and palliative treatment of patients with locally advanced
recurrence of BrCa. With lesion classes 0-II, this method al-
lows to obtain high, and classes III-1V, satisfactory clinical
results, with quite acceptable side effects on normal tissues.

Due to the fact that reconstructive operations are widely
used in BrCa, it is important to study the effectiveness and
consequences of TRT in the case of relapses in such pa-
tients. The only study devoted to this issue is the work of
Linthorst M. et al. [29]. The analysis included 36 patients
with 37 reconstructive operations on the mammary gland:
15 — transplantation of a split skin flap, 14 — latissimus
dorsi, 1 — transverse musculoskeletal flap of the rectus ab-
Table 2

dominis, 1 — diamond-shaped flap, 6 — a combination of
grafts and flaps. Repeated RT with LRHT, with the excep-
tion of one patient, was carried out with 4 Gy twice a week
to an TTD of 32 Gy with 4 or 8 sessions of HT lasting 60
minutes. Of the 15 patients with a macroscopic tumor, 12
(80 %) were diagnosed with CR, and 3 — PR. Of 21 patients
with subclinical disease, LC after 1 year was 83 %, after 3
years 74 %, and after 5 years 69 %. With a median follow-
up of 65 months (22-188 months), 1-year OS in the group
as a whole was 83 %, 3-year 63 %, and 5-year 46 %. Acute
toxicity developed in 18 (49 %) patients, of which 4 (11 %)
grade III of which three required surgical treatment. Ex-
pressed late radiation injuries developed in 2 (6 %) patients.
The authors concluded that in patients with relapses of
BrCa and reconstructive surgery on the organ, repeated ra-
diotherapy in combination with LRHT is a safe and effec-
tive treatment method.

Roesch M. and Mueller-Huebenthal B. [30], based on
the analysis of 9 works devoted to the study of the effec-
tiveness of LRHT in pancreatic cancer (PCa), found that
the method, when combined with traditional treatment reg-
imens, can significantly improve the quality of life and in-
crease the OS of patients. Yanai Y. et al. [31] believe that
in patients with inoperable PCa (grade IVA-IVB), LRHT
alone can stabilize local tumor growth and produce pro-

Immediately results depending on the prevalence of recurrent BrCa [28]

Evaluation The frequency of the immediately effects of tumors,%
criterion Class I Class IT Class III Class IV Lymphang Ulceration
(n=29) (n=56) (n=44) (n=41) (n=115) (n=70)
CR 76 61 36 2 36 17
PR 24 36 61 83 59 74
St - 3 2 10 3 6
Progression - — 2 5 2 3
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Roesch M. u Mueller-Huebenthal B. [30] Ha ocHOBe aHa-
nm3a 9 paboT NOCBSILIEHHBIX M3yueHHo dhpexruBHoctu JIPT'T
IpH pake ropkerynouHo xeiessl (PIDK), yeranosumy, uto
JIaHHBIH METOA, B KOMOMHAINY C TPaJUIIMOHHBIMU CXEeMaMHt
JICUCHNST MOKET 3HAYUTENIBHO YITyUIINTh KaUYECTBO KU3HHU U
yBenuuuth OB OosbHbIX. Yanai Y. et al. [31] cuurarot, 4to y
OonbHBIX ¢ HeonepadenbHbiM PIDK (IVA-IVE cr.) JIPI'T u B
CaMOCTOSITEJIbHOM BHJIE MOXKET CTaOMIN3UPOBATh MECTHBIN
POCT OITyXONH M OKa3aTh BeIpaxeHHBIH [1D. Hetzel F.'W. u
Mattiello J. [32] Ha ocHoBe ananu3a 14 paboT, BKIFOYAIOIINX
343 naryenTa ¢ pa3iIMYHBIMH OITyXOJISIMH, ITPUILLTH K BBIBOLLY,
gto JIPI'T B MOHOpE)IME MOKHO UCITOIB30BaTh Y OOJBHEIX,
MCYEPIIABIINX BO3MOXXHOCTH TPAAUIMOHHBIX METOJOB IPO-
TUBOOIYXO0JIeBOW Tepariu. [0 0000IIeHHbIM JaHHBIM aBTO-
POB, P JJAHHOM MeToauKe JedeHus yactora OO omyxorell B
cpemrem coctaBmia 51 % (I1O — 13 %, YO — 38 %), obmas
MIPOIOIDKUTENFHOCTh KU3HU — 17 Mec, BBDKHBAaeMOCTh 0e3
Oone3nu — 6 mec. [Ipu 3TOM He ObLIM OTMEUEHBI BEIPAKEHHBIE
TOoKCcHuecKue APdHeKTsI.

BecbMma unTepecHbIe aHHbIe npeacTaBmm Franckena M.
etal. [33], mpu TXT (umcmarus (L{IT) 47 marmeHToK ¢ peru-
qwBamu PILIM. Y 37 (79 %) GonbHBIX ObUTH NEPBBIE PELIU/IMBI,
y 10 (21 %) onu pa3Buich BTOpoii uinu Tpetuii pa3. Hecmotpst
Ha OTATOIIECHHBIN oHKonornueckuii anamues, OO mocite TXT
HaOmonanu y 55 % OonbHbIX, 13 HEX Y 3 (6 %) ¢ [10. V 8 na-
IIUEHTOK aBTOPBI CpaBHIIN peakuuu otnaneHHbpx MTC c no-
KaJIM3alyel B rapaaopTajbHbIX, MeJHAaCTUHAIBHBIX JUMpO-
y3I1ax, TIEYeHH, CeNIe3eHKe, KOCTAX M JIETKHX, IOMaBIINX B
30HY HarpeBa u BHe e€. B MTC, momaBmmx B 30Hy Harpesa,
YO auarnoctuposad y 4 (50 %) nmanmeHTok, a BHE 30HBI, TO
©CTh MOJBepriuecs Bo3aerucTButo Tonbko X1, —y 1 (13 %).

B Tabm. 3 npencrasnenHs! pe3ynsrarsl ueronp3oBadust JIPIT
TIPY KOHCEPBATUBHOM TEPAINX B HEPAHIOMI3HPOBAHHBIX HICCIIC-

JIOBAHMSIX C KOHTPOJBHBIMH TPyTIaMu OonbHBIX. McenenoBanms
TIPOBEJICHBI B OCHOBHOM P MP 1 peliMBHBIX OIMTyXOJISIX.

B stux pabdorax 3naunmslil Bkiaag JIPI'T B pesynbrars
JIT u XJIT ycraHOBIIEH 110 HEMOCPEACTBEHHBIM PE3yJIbTaraM
negerns (I1O u OO) y 6ompHBIX pakoM monoctu pra [38],
ssmuanka (PS) [40], MTC B neuens [41] u, no 11D — npu He-
MelnkokiteTouHoM pake sierkux (HMPJT) [42]. 3naunmo BbI-
COKHE OTJAJICHHBIC PE3yNbTaThl JICUCHHS TOIYUYCHBI TPH
pake nosioctu pra, ropranu, PIDK, anyca, MoueBOro my3bips
[38, 39, 43-45].

II. PanpoMu3npoBaHHbie HCCIe0BAHMUS

U MeTa-aHAIn3

Pesynrarst [-111 ¢a3sl paHIOMU3MPOBAHHBIX HCCIIENO-
BaHMH M MeTa-aHaJM3a MPEe/ICTaBICHbI B Ta0II. 4.

Cho C. et al. [46] B pamkax I-II ¢pasbl paHzOMU3KpO-
BaHHbIX UccaenoBanui, JIPI'T ¢ XT npumeHuu 45 60J1b-
HbIM KaHIlepoMaTo30M OprouuHbl 6e3 wim ¢ MTC B
nedeHb. Y 16 QuarHocTUpoBaH KOJIOPEKTAJbHBIN pak
(KPP), 17 - P41, 7 - pak »kestyzika, 5 - TaHKpeaTOOUIHapHBIIA
pak. bosbmnHcTBO nanuenToB ¢ KPP (75%) nosyyanu
paHee BToOpyto suHUi XT, y Bcex 60sbHBIX P omyxosu
OblJIM [IJIATUHO-Pe3UCTEeHTHBIMMU. [loc1e 3aBepiieHns Jeye-
HUS1 KJIMHUYeCcKoe U GMOXMMHUYECKOe Y/IyUIlIeHUsT OTMEUCHbI
y 76,9 % 6omsubIX KPP, 66,5 % - P41, 58,3 % — maHkpeaTo-
OUJIMApHBIM pakoM. MeauaHa BbDKHBACMOCTH OOJBHBIX
KPP u Ol cocraBuna okosno 12 Mec, pakoMm »KesyjgKa U
MaHKpeaToOUJIUApHBIM pakoM — 7 mec. Hu B ofjHOM
c/lyyae He ObLJIY BbISIBJIEHbl TOKCHUYeCKHe 3G EKThI Ts-
»kesioi creneHd. Shen H. etal. [47] B paHjoMU3MpPOBaHHOM
ucciaenoBanud Il ¢paser Ha 80 601bHBIX ¢ HMPJT (IIIB-1V
CT.) He BBISIBUJIM PasJIMUUM 110 HENOCPeJCTBEHHOH pe-
aKLMK onyxoJsied Mex Ay rpynnamu nozgseprimuecs TXT

nounced PE. Based on an analysis of 14 works including
343 patients with various tumors, Hetzel F.W. and Mattiello
J. [32] came to the conclusion that LRHT in mono-mode
can be used in patients who can no longer use traditional
methods of anticancer therapy. According to the general-
ized data, the frequency of CR on averaged 51 %, of which
CR in 13 %, and PR in 38 %, total life expectancy — 17
months, without disease — 6 months. At the same time, no
pronounced toxic effects were noted.

Interesting data in patients with CeCa recurrence after
TCT were obtained by Franckena M. et al. [33]. The au-
thors presented data on the results of TCT (cisplatin (CP))
in 47 patients, despite the fact that in 10 (21 %) patients
relapses developed a second or third time. OR was obtained
in 26 patients (55 %), of which 3 (6 %) achieved a CR. A
pronounced palliative effect, within 2-18 months, was
achieved in 74 % of patients. In 8 patients, the authors
compared the reactions of distant MTS with localization in
paraaortic, mediastinal lymph nodes, liver, spleen, bones
and lungs that got into the heating zone and outside it. In
MTS located in the heated zone, a response was observed
in 4 (50 %) patients, while it was observed outside the
zone, that is without HT, in 1 (13 %).

Table 3 presents the results of the use of LRHT, in com-
bination with other methods of antitumor therapy in non-
randomized trials with control groups of patients. The
studies were carried out mainly in MR and recurrent tu-
mors.

In these studies, a significant contribution of LRHT to
the results of RT and CRT was established by the direct re-
sults of treatment (CR and OR) in patients with oral cavity
[38], ovarian cancer (OvCa) [40], MTS in the liver [41]
and, according to PE, in non-small cell lung cancer

(NSCLC) [42]. Significantly high long-term results of
treatment were obtained in cancer of the oral cavity, larynx,
prostate cancer, anus, and bladder [38, 39, 43, 44, 45].

I1. Results of randomized trials and meta-analyses

The results of randomized studies and meta-analysis are
presented in table 4, which results we discuss here in more
detail.

Cho C. et al. [46] used LRT with chemotherapy in 45
patients with peritoneal carcinomatosis (with or without
liver MTS): 16 were diagnosed with colorectal cancer
(CRC), 17 — OC, 7 — stomach cancer, 5 — pancreatobiliary
cancer. Most CRCa patients received second-line CT and
all OvCa — were platinum resistant. After completion of
treatment, clinical and biochemical improvements were
noted in 76.9 % of patients with CRCa, 66.5 % — OvCa,
58.3 % — pancreatobiliary cancer. The median survival rate
for patients with CRCa and OvCa was about 12 months,
for gastric cancer and pancreatobiliary cancer — 7 months.
The frequency of development of toxic effects in the two
groups did not significantly differ. Shen H. et al. [47] in a
randomized phase II study in patients with stages I1IB-IV
NSCLC (n = 80), found no differences in the immediately
response of tumors in the group with TCT and only CT
(gemcitabine (G), CP). However, the authors noted a sig-
nificant increase in the quality of life of patients in the
study group, the criteria of which were: reduction of pain,
reduction in the dose of analgesics, improvement in general
status, weight gain.

In the world, until 2017, phase I1I randomized trials on
HT in oncology were published in 54 papers, of which 33
were used in conservative and palliative therapy [48]. In
33 of them, the results of the use of LHRT in conservative
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u TosibKo XT (remuutabus (M), LIIT). Tem He MeHee, GbLI0
OTMeYeHO 3HauMMoe NOBbIlIeHHe KayecTBa >KU3HU Ta-
LIJUeHTOB B MCCJIelyeMO! TpynIe, 10 TAKUM KPUTEPUAM
KaK yMeHblLIeHNEe 60JIH, CHHXKEHNE [103bl aHAJIbTETHKOB,
yay4lieHue 06IIero cTaTyca, npubaBJeHue Beca.

B mupe, 10 2017 1. mannste I11 (a3l paHmoMI3HpOBaHHBIX
uccrnenoBannii mo I'T B OHKONOTHH OIMyOIMKOBAaHEI B 54
paboTax, U3 KOTOPBIX B 33 ee HCIOIb30BaIN ISl KOHCEPBATUBHOM
1 majuiatuBHOM Tepanuu [48]. 3HauMMoe MOBBILIEHHE pe-
3yJIBTAaTOB JIeUeHUsI ObII0 ycranosieHo B 23 (70 %) nccnerno-

BaamsX. [Iprunnamu orcyteTBus adexra ot I'T, aBTOpHI CBS-
3BIBAIOT C HEMOCTATOYHOM JI030# TeIlia W/ Majioil BEIOOP-
KOH.

B 2018-2020 rr. orryOTMKOBaHEI PE3YIIBTATHI CIIe YeTHIPEX
pasIOMI3HPOBaHHBIX HccnenoBanuit 111 ¢aspl, B KOTOPBIX
ObuTH M3yueHsl cpaBHHTENbHBIE dddexruBroctr TIIT u JIT
Ha MTC onyxoneii B kocty, TXT u XT — Ha pacnipocTpaHeHHbIH
pax xenymaka, TXJIT u XJIT — ma PIIM [49-52]. Chi M.S. et
al [49] mpu TJIT MTC B xocTH, 3HAYNMOE YIy4IICHHE pe-
3yJIBTATOB JICUCHHUS, TI0 CpaBHEHUIO ¢ onHoi JIT, Habmronanu

Taonuya 3
Pe3y/ibTaThbl HEPAHAOMH3MPOBAHHBIX HCCIIEI0BAHMI ¢ KOHTPOJILHBIMH IPyNIIAMHA
HUcr. Jlnarnos n Jleuenue Kpurepwuii onieHkn Pesynbratsl, %
T+ TT- r

38 MP pak mosoctu pra, 67 JIPTT £ JIT 110 59 29 0,034
T5.4No3Mo JIT: COA 52-56 I'p. JIK/JIPK-5n 39/36 23/20 <0,05

39 Pax roprauu, Ts4 58 JIPTT £ JIT (COJL 52-60Ip). JIK-51: T3/ T4 88/72 58/25 <0,05
00 83 43 < 0,05

XT £+ JIPTT. Yucno 007bHBIX B %!

40 P, IIA-IV cT 73 XT: naknurakcen, 1. — C YMCHBIIICHHEM acCIuTa 75 30 <0,05
— ¢ YMeHbIIIeHHeM 00JIH, BCero 78 54 <0,05

— C BBIPQKEHHBIM CHIDKEHHEM 60on 28 11 <0,05

— co cumkenneMm CA125 83 51 <0,05

— C TIOBBIIIEHUEM KayeCTBA JKU3HU 67 27 <0,05

41 MTC KPP B neueHp 73 XT £ JIPT'T. XT: 5-®Y. 00, % 53 30 0,04
42 HMPJI 93 XT + JIPT'T. 113 87 53 0,001
XT: I'emuurabus (T), . YacToTa muespura, % 81 40 0,0046

43 PITXK, T,4NO_ M, 13 XT + JIPI'T. OB-1r 80 57 0,021

XT: T+ 50V. Memunana OB 15 mec 12 mec

44 Pak MoueBoro mys3sipsi, (TYP" + XJIT) £ JIPT'T. MHUP*: OB/OBBb” — 5 1 94/70 75746 < 0,05
pTa pTis, pT1, pT2 285 JIT: COJ 55,8-59,4 T'p. MUP**: OB/OBBB — 5 i 77/ 60 57134 < 0,05

XT: npenapatsl MIaTHHBL. Opran coxpaHeH — 5 11 96 82 0,006

45 Pak aHaapbHOTO KaHaa, 162 XJIT £ JIPT'T. OB-5n 96 75 0,045
I-IV cT. JIT: JJIT + O6paxurepanus. OBbb-5n 98 79 0,006

XT: 5-FU, mutomuiun C. OB 6e3 peunauba — 5 11 98 78 0,006

YBIIBK' - 5 1 88 69 0,016

Ipumeuanne: "TYP — tpancyperpanbHas pesekins, *MHHWP — Mpleuno HenHBa3uBHEIH pak, “OBBB — ob6mas BeoknBaeMocTs Oe3 6oe3nu, **MUP— MbIlIe4HO-NHBA3UBHEIH

pax, 'UBITBK — 4mciio GObHBIX MPOXKHUBIINX 6€3 KOJIOCTOMBI B %.

antitumor therapy were studied. A significant contribution
of LRHT to the short and long-term results of radiotherapy
and / or chemotherapy was established in 23 (70 %) studies
and was not detected in 10 (30 %). The reasons for the lat-
ter, the authors attribute to an insufficient dose of heat in
the tumor and / or a small sample.

In 2018-2020 the results of four more phase III ran-
domized studies were published, where the comparative ef-
ficacy of TRT and RT on MTS of various bone tumors,
TCT and CT — advanced gastric cancer, TCRT and CRT —
CeCa was studied [49-52]. Chi M.S. et al [49] used TRT
for MTS in the bone, and found a significant improvement

in the results, compared with RT alone, for tumor response,
the frequency of bone ossification and the quality of life of
patients. The results also showed that in patients with pain,
TRT has a pronounced palliative effect with quite accept-
able levels of adverse reactions and complications. Pain
during the LRHT procedure was noted in 48 % of patients;
in the long-term follow-up, 4 (13.7 %) developed indura-
tion of the subcutaneous fat. Li G-X. et al. [50] in a ran-
domized study of the effectiveness of CT (FOLFOX6) with
LRHT in patients with st. IV gastric cancer, compared with
CT, revealed a significant improvement in CE. While Fang
H. et al. [51] in patients with III-IV st. gastric cancer have

Table 3
The results of a non-randomized study with control groups
Ref. Diagnosis n Treatment Evaluation criterion Results, % P
HT+ HT-
38 Oral cancer, T34 Ny My 67 RT + LRHT. CR 59 29 0,034
TTD 52-56 I'p LC/LRC -5 yrs 39/36 23/20 <0,05
39 Laryngeal cancer, T:NoMy 58 RT + LRHT. TTD 52-60 I'p LC—-5yrs: T3/ T4 88 /72 58/25 <0,05
OR (tumor alleviation) 83 43 <0,05
CT+LRHT Number of patients in % with:
40 OvCa, IITA-IV st. 73 CT: PT + CP. — a decrease in ascites 75 30 <0,05
— pain relief 78 54 <0,05
— a decrease in CA125 83 51 <0,05
— an increase in the QL' 67 27 <0,05
41 MTS at CRCa in hepatic 73 CT £ LRHT. CT: 5-FU. OR 53 30 0,04
42 NSCLC 93 CT £ LRHT PE 87 53 0.001
CT: Gemcitabin (G), CP. DFPE" 81 40 0.0046
43 PaCa, 13 CT+LRHT. OS—1yr 80 57
Ts.4 No.iM CT: G +5-FU Mediana OS 15 mns 12 mns 0,021
(TUR™ + CRT) + LRHT. MNIC*: OS/DFS™ -5 yrs 94/70 75/ 46 <0,05
44 | Bladder cancer, pT,, pTis, pT1, pT2 | 285 RT~ TTD 55,8-59,4 Gy. MIC**: OS/DFS-5 yrs 77/ 60 57 /34 <0,05
CT — platinum-based drugs Organ saved — 5 yrs 96 82 0,006
45 Anus cancer, [-IV st. 162 CRT + LRHT. OS -5 yrs 96 75 0,045
Remote RT + brachytherapy. DFS -5 yrs 98 79 0,006
CT (5-FU, mitomicin C) RFS - 5 yrs 98 78 0,006
SWC* — 5 yrs 88 69 0,016

Note: 'QL - quality of life, "DFPE - decrease in the frequency of pleural effusion (number of patients in %), “TUR - transurethral resection, *MNIC — muscular non-invasive
cancer, “DFS- disease-free survival **MIC - muscular invasive cancer , *SWC - survival without a colostomy.
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Tabnuya 4
Pe3ybTaThl pAaHIOMH3HPOBAHHBIX HCCJIEI0BAHMIT
Hecr. Jluarnos n Jleuenue Kpurepuii onenkn Pe3ynbTaThl P
T+ I'T-
KannepomaTos OpIOIIHHBI: OBl n/rp—-3T, % 22 - -
46 1 /rp. — KPP XT + JIPTT. OB s 2n/rp-3r1, % 29 - -
2 w/rp. — PA 45 XT: pasusie npenapartsl. [ OB msa 3 n/rp—1 1, % 25 - -
3 m/rp — pak Keyaka, MOB s 1 w'rp, mec 12 - -
MOKEITy JOYHOM KeIe3bl u MOB s 2 /rp, Mec 12 - -
JKETUEBBIBOSILUX MTyTEH MOB s 3 ii/rp, Mec 7 — —
47 HMPIJI 80 | XT+£JIPIT. 00, % 48 43 >0,05
XT: T, . VyunieHue KauecTBa JXU3HU, % 83 48 <0,05
Pax 00:1. roI0BbI ¥ 1IeH — 7" 6" 1~ -
48 00630p — pesynbraTsl 111 hase 3749 |JIT+XT + JIPT'T. 310KaueCTBeHHAs [oMa — 17 1 0 -
PaHIOMU3HPOBAHHBIX HCCIICAOBAHUI Pak numepoma — 1 1= 0 -
(n=33) JIT 1 XT — pasubie 10351 | PMXK — 17 1° 0 -
U CXEMBI JICUCHUSI. Pak nerkux — 2" 2: 0 -
Menanoma — 1 P 1 0 -
Kaniepomgros miespsr — 1 1° 0 -
M-11 5 6 -
Pax npsiMoif Kumky — 2* 1° I -
MTC B neuens - 1 B 0 1 -
Pak moueBoro my3sips — 1 1° 0 -
CMenaHHbIe 0nyXoiu — 4 3" 1~ —
JIT £ JIPT'T. Pannonoruueckuii OO, % 73 25 0,014
49 MTC B kocTH 57 |JT:30Tp(3Tp/10 10 uepes 3 / 6 mec, % 59/38 32/7 <0,05
bp.). Yacrora occngmxaunn, % 53 16 <0,05
MBJIT*, nau > 8** 28 < 0,001
50 Pax xemynka, IV cT. 96 XT = JIPT'T. KD, % , 72 39 <0,05
XT: FOLFOX6. YmenbleHue 60iu, %' 95 63 <0,05
51 Pak xemyaka, III-IV ct. 118 | XT+JIPIT. KD, % 71 46 0,006
XT:S-1n Menunana OB, mec 24 14 0,01
OKCaJIOIUIaTHH. OB-31,% 11 0 0,018
52 PIIM (IB-IVB ct.). 435 [ XJIT £ JIPI'T. OB B 1esom — 5 11, % 82 72 <0,05
JIT: COJ 50 I'p, OB npu IIIA-IVE cT., % 73 60 > 0,05
XT: LTI, 5-®dY.
54 OnyXxoJid 00J1aCTH TOJIOBBI U IICH 451 |JIT £JIPT'T. 110, % 62 39 0,0001
(MeTa-aHaIn3)
55 PM2K, nepBHYHBIC U PELUIUBBI 2110 |JT +JIPI'T. 110, % 60 38 0,0001
(MeTa-aHam3) COJ 36,7+ 7,7 I'p.
56 PIIM (Mmera-aHanu3) 427 |JIT £JIPTT. 110 76 54 <0,05
JIT pasusie COJL. JIPK, % 67 44 <0,05

Ipumeuanue: *KONMMUECTBO IPOBEIEHHBIX HCCIEAOBAHMI 10 JAHHON JOKAIM3AINH, <YKCIO paboOT B KOTOPBIX TOMyYeH 3Ha9uMbii BKiaza ot JIPI'T, >uucio paboT B KOTOPBIX He
nostyueH 3HaunMbiii Bkiaag ot JIPI'T, *MB/III — Meanana BpeMeHu J10 IporpeccupoBanus, **B atu cpoku MBJIII ete He HAcTynuIa, 'U3MEHEHHUS YUCIa GONBHBIX C IAHHBIMU

0,
rmokasaressiMu B %

Table 4
Results of a randomized trial
Ref. Diagnosis n Treatment Evaluation criterion Results P
HT+ HT-

46 | Peritoneal carcinomatosis: OS for 17 s/gr — 3 yrs, % 22 - -
1¥ s/gr. - CRCa, CT + LRHT. 0S for 2" s/gr —3'yrs, % 29 - -
2™ s/gr. — OvCa, 45 CT: different 0S for 3% s/gr — 1 year, % 25 - -
3% s/gr - cancer of the stomach, MOS for 1* s/gr, mns 12 - -
pancreas and biliary tract MOS for 2™ s/gr, mns 12 - -

MOS for 3% s/gr, mns 7 - -

47 NSCLC 80 CT +LRHT OR, % 48 43 > 0,05

CT: G, CP Improving the quality of life, % 83 48 <0,05
Head and neck Ca, n=7" 6 1 —

48 | Review of the results of the III | 3749 RT +CT + LRHT Malignant glioma, n=1"* Iy 0 -
phase of a randomized trial (33 Esophageal cancer, n=1" 1= 0 -
works) RT and CT — Breast cancer, n=1 Iy 0 -

different doses Lung cancer, n= 2! 2° 0 -
and treatment regimens Melanoma, n=1 1~ 0 -
Pleural carcinomatosis, n=1 1~ 0 -
Cr Ca,n=11% 5° 6 -
Rectal Ca, n=2* 1= 17 -
MTS in the liver, n=1* 0 1~ -
Bladder Cancer, n=1* 1~ 0 -
Mixed tumors, n=4 3" 17 -
49 | MTS in bone 57 RT + LRHT. Radiological OR, % 73 25 0.014
RT: 30 Gy (3 Gy / 10 fr.) CR for - 3 /6 mns, % 59738 3277 <0,05
Ossification frequency,% 53 16 <0.05
MTBP#*, days > 28** 28 <0,001
50 | Gastric Ca, IV st. 96 CT + LRHT CE, % 72 39 <0,05
CT: FOLFOX6 Pain reduction, %' 95 63 <0,05
51 | Gastric Ca, II-IV st. 118 CT + LRHT CE, % 71 46 0,006
CT: S-1, oxaloplatin MOS, mns 24 14 0,01
OS -3 yrs, % 11 0 0,018
52 | CeCa, IB-IVB st. 435 CRT + LRHT. OS in total — 5 yrs, % 82 72 <0,05
RT: 50 Gy, CT: CP, 5-FU. | OS for IITA-IVB st. — 5 yrs, % 73 60 > 0,05

54 | Head and neck cancer (meta- 451 RT + LRHT CR, % 62 39 0,0001
analysis)

55 | BrCa, primary and relapses (meta- | 2110 RT + LRHT. RT at TTD CR, % 60 38 0,0001
analysis) 36,7£7,7 Gy

56 | CeCa (meta-analysis) 427 RT + LRHT CR, % 76 54 <0,05

LRC, % 67 44 <0,05

Note: “the number of studies conducted on this localization, <the number of works in which a significant contribution was received from the use of LRHT, >the number of works
in which no significant contribution was received from the LRHT, *MTBP - median of time before progression, **MTBP has not yet come within these terms, ‘changes in the

number

of patients with these indicators in %.
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TI0 HeMOCPEICTBEHHON PEaKIIMH OITyXOJIEH, 9aCTOTe OCCH(PHKAIIIN
KOCTEH M KauecTBE >KU3HU OONbHBIX. Takke MOKa3aHo, 4To Y
60mbHBIX ¢ 60seBbIM cuHIpoMoM, TJIT oka3bIBaeT BEIpayKEHHBIH
MaJUTMaTHBHBIA A(DQEKT MPH BIIOJIHE JOIYCTHMBIX YPOBHSIX
MOOOYHBIX PEaKIMH 1 OCIOKHEHUN. Borm Bo BpeMst mporieIypsl
JIPI'T ormeuanu y 48 % GonbHBIX, B O0Jiee OTaIeHHbIE CPOKU
y 4 (13,7 %) pa3Bunack HHIYpaLHs TOJKOKHO-KUPOBOH KIIET-
qgarkn. Li G-X. et al. [50] mpu TXT (FOLFOX6) 6ompabIX [V
CT. PaKa JKeJIyzKa, 1o cpaBHeHuto ¢ XT, 3HaunMoe yiryJlieHue
pe3yasTaroB oTMeTHiM Toibko 1o KO. B To ke Bpemst kak
Fang H. etal. [51] y narmenTos c III-IV cr. paka sxexnynka ycra-
HoBuH Beicokuii BKiaa JIPT'T B pesymbrarer XT (S-1, okcano-
TUTAaTHH) KaK 110 HEMOCPEICTBEHHOMY 3(h(eKTY, Tak 1 3-JIeTHer
OB u e€ menuane. Yactora pa3BUTHS TOKCHUECKUX d(P(EKTOB
HI-IV ct., cO CTOPOHBI TEMOMOITHYCCKON CHCTEMBI (MUEIOCY-
TIpECCHst), KEMyTOTHO-KHIIICTHOTO TPAKTA, OYEK, MEXKIY TPyTI-
TIaMU 3HAUMMO HE pa3idanack. Takue sxe pe3yssTarsl MOy drin
Wang Y. et al. [52] npu usydeHnu cCpaBHUTEIBHOM 3D HeKTHR-
HocTu koHcepBatuBHON TXJIT u XJIT y 435 naruentos PIIIM
(IB-1V cr.). [Ipenmymecto npumenenwst JIPI'T aBTops! ycra-
HoBw 1o S-netreit OB mpu I[1B-1116 ct. 3a6oneBanms. Yactora
1 MTHTEHCHBHOCTbH Pa3BUTHS OCTPOH U MO3HEI TOKCHYHOCTH B
MCCIIeyeMON M KOHTPOJILHOM IpymIax ObUTH ITOYTH OMHAKOBBI.

B macrosmee Bpems B EBpone Ha GompaBIX PIIK m1po-
Bomutcs Il ¢daza paHIOMHU3NPOBAHHOTO HMCCIIEIOBAHUS IO
agproBaHTHOW TXT (¢ reMUIUTOOMHOM M IUCIUIATUHOM)
mocnie RO-R1 pesekruu n Hayara 11 ¢a3a ucciaemoBanus no
HeoanbioBanTHOW TXJIT (¢ remiutoomHOM). O0e nccieno-
BaHMS SIBJISTFOTCS] MHOTOLIEHTPOBBIMH, B HUX YYacCTBYIOT pa3-
JTUYHbIE KIWMHUKKA EBpombl, B ocHOBHOM U3 ['epmanum [53].

O 3naunmom Bruiaze JIPI'T B apdexrusrocTs JIT u XT
CBH/ICTEIIHCTBYIOT TAaHHBIC METa-aHAIIN3a PE3yIIBTATOB JICUCHHS
60spHBIX MP 1/Mn peruauBHEIM PAKOM OPTaHOB I'OJIOBBI U

men, nrmeBoga, PMOK u PIIM [54-58]. Baoning Q. et al
[57] mpu mera-ananuze 19 paHIOMU3HPOBAHHBIX MCCIIENO-
BaHui BrItouaromux 1547 6oneueix PIIIM, mokasanu, 4To
gacrora [10 u ogHOTOAMYHAS OITyXOJecIenuduyecKas BbI-
skuBaeMocTs B rpynie ¢ TXJIT 3HaqnMo BbILIE 110 CPaBHEHUIO
¢ XJIT (p < 0,00001 p = 0,03 coorBercTBeHHO). [IpH 3TOM
BBIPKEHHOCTH M 9aCTOTA TOKCHYECKUX (P PEKTOB pazinda-
JIUCh HeCylIecTBEHHO. Takue sxe Bbicokue pe3ynbrarel TXIIT
ycranoBuu Hu Y. et al. [58] npu meta-ananusze 19 panmo-
MHU3HUPUPOBAHHBIX MCCIENOBAHUM MO paky MUIeBoga (n =
1519). ITocne TXJIT, o cpaBrenuto ¢ XJIT, 3HAYMMO TIOBBI-
mranack gacrora [10 omyxoneit (p = 0,002), Taxke 1-, 2-, 3-
u 5-nerane OB (p = 0,00001, 0,002, 0,00001 n 0,04 coot-
BETCTBEHHO). B OCHOBHOI1 rpyme, Mo CpaBHEHUIO C KOHT-
POJIBHBIM, 3HAYMMO CHIYKAJIACh YacTOTa Pa3BUTHS PELUANBOB
(p = 0,0001) u ormanenusrx MTC (p = 0,003). Kpome Toro,
nocite TXJIT nmeno MecTo TEHIEHIMS K CHIKEHHUIO YaCTOThI
Pa3BUTHSI JTyUEeBbIX ITHEBMOHUTOB, XOTSI TOKCHYECKHE PEAKIHN
CO CTOPOHBI KEJTYTOYHO-KUIICYHOTO TPAKTa, KPOBH U THIIIE-
BOJIa IMEJH TCHICHIINIO K HApaCTaHUIO.

3aku0ueHue

[IpoBeneHHBIN aHAaTN3 AUTEPATyPhl CBUACTEILCTBYET O
toM, uto JIPI'T B komOunanuu ¢ JIT w/vnu XT mo3Boiser
TIOTYYHTh BBIPAKEHHBIN HETTOCPEICTBEHHBIH 1 [13 y O0MbHBIX
C MECTHO-pPaclpOCTPaHEHHBIMHU, PEIUANBHBIMU H/WUIINA Me-
TaCTaTUYECKUMHU OITyXOJISIMHU, SBJISIOIMIUMUCS, KaK IIPaBUIIO,
panuo- U XUMHOpe3ucTeHTHBIMU. [loBbImenne 3¢ pexTns-
noctu XT wmu XJIT B komOunanwm ¢ JIPT'T y Takux maru-
€HTOB IO BCEH BUIMMOCTH CBSI3aHO C TOAABIISIONIMM BIIHSI-
HUEM TIOCIEHEr0 Ha Pa3BUTHE MHOXKECTBEHHOM JIEKapCT-
BEHHOM YCTOMYMBOCTHU B OIyXOJIEBBIX KieTKax [14, 59]. B
psizie ciaydaeB JaHHBIA METOJ 00eCHednBaeT ATUTENbHBIN

established a high contribution of LRHT to the results of
CT (S-1, oxaloplatin) both in terms of direct effect and 3-
year OS and its median. The incidence of toxic effects of
grade III-IV, from the hematopoietic system (myelosup-
pression), gastrointestinal tract, liver and kidneys, did not
differ significantly between the groups. Wang Y. et al. [52]
conducted a randomized study in 435 patients with CeCa
(st. IB-1V) to study the comparative efficacy of conserva-
tive TCT (n=217) and CRT (n = 218). Patients had mainly
stage IIB (54-60 %) and IIIB (29-34 %), with the size of
the primary tumor more than 4 cm (66-77 %). The authors
showed a significant contribution of LRHT to the efficacy
of CRT by the 5-year OS, while the frequency and intensity
of the development of acute and late toxicity did not differ
significantly between the groups.

Currently, in Europe, a phase III randomized trial on
adjuvant TCT ((with gemcitobin and cisplatin) after RO-R1
resection is underway in patients with PaCa, and a phase
IT study on neoadjuvant TCRT ((with gemcitobin) has
begun. Both studies are multicenter; they involve various
clinics in Europe, mainly Germany [53].

Very important are the results of a meta-analysis of the
results of TRT in patients with LA and / or recurrent cancer
of the head and neck, BrCa and CeCa [54-58]. Baoning Q.
et al [57], in a meta-analysis of 19 randomized trials in-
volving 1547 patients with CeCa, found that the incidence
of CR and 1-year tumor-specific survival in the group with
TCRT were significantly higher compared to CRT (p
<0.00001 p = 0.03, respectively). Moreover, the severity
and frequency of toxic effects did not differ significantly.
HuY. et al. [58] in a meta-analysis of 19 randomized trials
comparing efficacy in three groups (TCRT, CRT and RT)
of patients with esophageal cancer (n=1519), found a sig-

nificant contribution of LRHT to the results of CRT. After
TCRT, compared with CRT, there was a significant increase
in the incidence of CR (p = 0.002), as well as 1-, 2-, 3-, and
5-year OS (p = 0.00001, 0.002, 0.00001 and 0.04, respec-
tively ). In addition, in the main group, compared with the
control group, the incidence of relapses (p = 0.0001) and
distant MTS (p = 0.003) significantly decreased. In addi-
tion, after TCRT, there was a tendency to decrease the in-
cidence of radiation pneumonitis, although toxic reactions
from the gastrointestinal tract, blood and esophagus tended
to increase.

Conclusion

An analysis of the literature indicates that LRHT in
combination with RT and / or CT results in high response
rates and PE in patients with locally advanced, recurrent and
/ or metastatic tumors, which are, as a rule, radio and
chemoresistant. The increase in the effectiveness of
chemotherapy or chemotherapy in combination with LRHT
in such patients is most likely associated with the suppres-
sive effect of the latter on the development of multidrug re-
sistance in tumor cells [14, 59].

In some cases, this method provides long-term local con-
trol. In incurable patients who have exhausted the “limit” of
RT and CT, LRHT may be used in mono mode, although the
Kadota fund consensus group did not recommend it in clini-
cal practice because of the short duration of the effect [19].
The results of using LRHT depend on the correct choice of
the hyperthermic device, the applicator(s) and especially the
frequency of electromagnetic radiation [15, 19, 20].

In recent years, a number of other promising directions
for the use of LRHT have begun, which expand the field of
application of the method in conservative anticancer therapy,
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JIOKaJIbHBINA KOHTPOJIb. Y HEKypaOelbHBIX OOMBHBIX, HCUEP-
maBmux «JumMut» JIT u XT, BO3MOXHO HCIOJIB30BaHUE
JIPT'T B MoHOpe)kUMe, XOTsI KOHCEHCYCHas rpymma (GoHzia
Kadota, n3-3a KparkoBpeMeHHOCTH 3({eKTa HE PEKOMEH-
JoBajia e€ B KIIMHUYECKYIO MPakTuKy [19]. Pe3ynbrars! mpu-
menenust JIPT'T 3aBUCHT OT MpaBUIIBHOTO BBIOOpa THIIEP-
TEPMHUUYECKOH YCTaHOBKH, alIlJIMKAaTOpa(OB) M 0COOEHHO OT
YacCTOThI 3JIEKTpOMarHuTHoro uzinydyenus [15, 19, 20]. B
MOCJIEIHAE TOJbl HAa4aT PAJ APYTUX IMEPCIEKTUBHBIX Ha-
nipasiennu mpumenenust JIPT'T, kotopele pacumpsitor 001acTh
MPUMEHEHHUS] METO/]a B KOHCEPBATUBHOMN MPOTHUBOOITYXOIEBOH
Tepanuy, a UMEHHO KOMOMHAIUS e€ ¢ TapreTHBIMH Tpera-
paramu, MArHUTHBIMA HAHOYACTULIAMH, TEPMOUYBCTBHTEIBHOM
sunocoManbHoi X T, B TOM YncIie ¢ 3MO0IHU3aueit CoCyIoB.
Kpome Toro, nmosBUINCh JaHHBIE O BO3MOXKHOCTH HCIONb-
3oBanus JIPI'T mus skcmpeccuu OETKOB TEIUIOBOTO IIOKA

IIPU U3TOTOBJICHUH ITPOTUBOOITYXOJICBOI BAKIIMHBI HA OCHOBE
ayTOJIOTMYHBIX JEHAPUTHBIX KieTok [60]. Heobxoaumo
TaKXXe BBIZCIUTH HEKOTOPbIE JAPYrHe 0COOEHHOCTH OHOIIO-
ruyeckoro neiictBus I'T Ha omyxonm, 00yciIOBIMBAIOMINE
MEPCIEKTUBBI IPUMEHEHNSI METOAA B OHKOJoruH. [lepoe —
I'T moBkIIIIaeT XUMHO- U PaJJOUYBCTBUTEIBHOCTH CTBOJIOBBIX
KJIeTOK omyxosu [60—62], KOTOpble B OCHOBHOM HAaXOAATCS
B THIIO- ¥ AHOKCHYECKMX 30HAX, SIBISSCH TEM CaMBIM pa-
JIN0-M XUMHOPE3UCTEHTHBIMU U HCTOUYHUKOM Pa3BUTHUS pe-
uuauBa M meracta3oB. Bropoe — panuouactorHyro I'T
MOYKHO OTHECTH K TapreTHON Tepamuy, Tak Kak MpU TaKOM
crocobe HarpeBa ypOBEHb TEMIIEpaTyphl B OIyXOJIH II0
CPaBHEHUIO C OKPY’KaIOILEel HOPMAJIbHOM TKaHbIO, BBILIE HA
1-2 °C u 6ornee, 1 MO3TOMY BCE OMOIOTUYCCKUE MTPOLICCCHI,
MIPUBOSIIIME K TepaneBTHUecKkoMy 3ddekTy, mpoucxomst
MPEUMYILIECTBEHHO B KJIETKAaX OIMyXouu [63, 64].

Kondaukt uaTepecoB. ABTOp 3asBIsIET 00 OTCYTCTBUU KOH(IUKTA HHTEPECOB.
®unancuposanue. MccienoBanne He UMENIO CIIOHCOPCKOH MOICPKKH.
Yuacrue aBropoB. Ctarhsi IOATOTOBIICHA P PABHOM yYaCTHH aBTOPOB.
Mocrynuna: 18.01.2020. IpunsaTa k mybnukamuu: 22.05.2021.

namely, its combination with targeted drugs, magnetic
nanoparticles, thermosensitive liposomal CT, including vas-
cular embolization. In addition, data appeared on the possi-
bility of using LRHT for the expression of heat shock
proteins in the production of an antitumor vaccine based on
autologous dendritic cells [60]. It is also necessary to high-
light some other features of the biological effect of HT on tu-
mors, which determine the prospects for the use of the
method in oncology. First, HT increases the chemo- and ra-
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diosensitivity of tumor stem cells [60, 61, 62], which are
mainly located in hypo- and anoxic zones, thereby being
radio-resistant and chemoresistant and a source of relapse and
metastases. The second — radiofrequency HT can be attrib-
uted to targeted therapy, since with this method of heating,
the temperature level in the tumor, compared with the sur-
rounding normal tissue, is higher by 1-2 °C or more, and
therefore all biological processes leading to a therapeutic ef-
fect occur mainly in tumor cells [63, 64].
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