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Beseoenue. 3noxauecmeenmuvle H08000pazosanus Monounou dceneswvl (MIK) npedcmasnsaiom naubonee MHO2OUUC-
JIeHHble 2PYNNbL NO YPOGHAM 3A001€60AeMOCIU U CMEePMHOCIU cpedu dcenwun Pecnybonuxu berapyce. Camvim epos-
HbLM OCL0JICHEeHUeM iy1esol mepanuu paka MK sensiiomces 0ciodcHenus: co cmoponwl cepoya.

Lenv uccneoosanus. Cpasnernue 00308bIX HASPY30K HA cepoye Npu CO30aHULU NIAHO8 JIY4e8020 JeYeHUsl PAKA JIe8O1
MK ¢ exntoueHuem pecuoHapHulxX IumM@amuyeckux 3108 08ymsa memoodamu 3D nianuposanus 6 cmanoapmHoll no3u-

Yuu nayueHmKU Ha cnuHe npu c600600HOM ObIXAHULL.

Mamepuan u memoovl. B ucciedosanue OvLau GKIOYEHbL 003UMEmpUYecKue nianvl aedenus paxa aesoi MK 20
NAyUeHmox nocie paduKaIbHOU MACMIKMOMUY ¢ iumpoouccekyueil. Memoo maneeHyuaibHo20 NIAHUPOBAHUS C Pa3-
delleHuem 06beM0o6 00IYUEeHUsL 8 UB0YEHMPE CPAGHUBANCS C MENMOOOM NIAHUPOBAHUs De3 pazdeleHus 00bemM0o8 00y -
YeHUsl, GKIIOHAIOWUM NOJISL, 8 NPOEKYUL KOMOPBIX HAXOOUMCs cepoye.

Pesynomamol. Hawnyuwiue noxazamenu ons cepoya no cpeoneii (D ) u munumanphion (D, ) dosax nonyuers
npu memooe MAaHSeHYUANIbHO20 NIAHUPOBAHUs C paszleiienuem obvemos ooryuerus 6 usoyenmpe (4.26 I'p, 0.6 Ip,

COOI’I’!@@mUmBEHHO).

Buisoowvr. Obayuenue paxa neeou MK memodom maneeHYuaibHO20 NAAHUPOSAHUS €. pa3oeiieHuem 00bemMos
0011yHeHUs. 8 U30YyeHmpe CnOCoOCME08AN0 CIAMUCIMUYECKU 3HAYUMOMY CHUINCEHUIO D03UMEMPUYECKUX NOKA3AMenel.

u .
mean min.

Knroueswie cnosa: pax 71€801U MOJIOYHOU aJcenessl, aydeeas mepanusl, cep()ue.

Jnsa yumuposanusn: Jlyxvanosckuil, P. B. Cpasnumenvbuvitli ananus 1yyeeblx HAPy30K. Ha cepoye npu pasHulx memooax 3D
naanuposanus / P. B. JIykesanosckuil, T. A. Jomawnuxosa, E. B. 'onuaposa // Kypuan I poonernckoeo cocyoapcmeenio2o meouyu-
ckoeo ynusepcumema. 2020. T. 18, Ne 4. C. 424-428. http://dx.doi.org/10.25298/2221-8785-2020-18-4-424-428.

Beeoenue

[locneonepannonnas my4esas tepanus (JIT) —
HEOTheMJIEMasi YaCTh KOMILJICKCHOIO MOJIX0/a K Jie=
YeHUIO paka MosnouHoi xkene3sl (MXK) [1, 2]. Ona
MO3BOJISIET YMEHBIIUTh YaCTOTY MECTHBIX PELU I~
BOB M YBEJIMUYUThH IMOKa3aTenu OOIIeil BEKUBAGMO-
ctu [3]. OmHako paawarimOHHO-WHIYITNPOBAHHEIE
3a00eBaHusl cepla y MalueHTOK, W3JICUUBIINX-
cs mocie paka MK, BKIHOYAOT MIMPOKHI CICKTP
KapJAHOJIOTHYECKUX ITaTOJIOTUH, (Cpelu KOTOPBIX
OTHCaHbI 3200JI€BaHNUS KOPOHAPHBIX APTEPUI, JTUC-
(yHKISI MUOKap/ia ¥ HapyIlIeHUE KIIaltaHOB (KOpo-
HapHas, KJanaHHas aToJIOTHs), 3a00JIeBaHUSI TICPH-
Kap/a, KapJMOMHUOIIATHs U HapYIICHUs pUTMa Cep/l-
na u 1. 1. [4-9]. CneayeT yuuthiBaTh BO3MOKHOCTh
MOBBIIICHHUS KapJUOTOKCUYHOCTA XUMHOTEPAITUH,
B OCHOBHOM TPUJICYCHUN AHTPAITUKIMHAMY, & TaK-
JKe TIpU HalTn9iu (PAKTOPOB PUCKA: BO3PACT CTaplie
60 yeT, HATMYHEe CepACIHO-COCYANCTON MMAaTOIOTHH
(B HacTofAMIEe BPEMS WM B aHaMHe3e), 00IydeHne
NETKUX WU CPEIOCTEHUS B aHAMHE3€, POBEJICHUE
paHee XUMUOTEpaIy ¢ HCIIOJIb30BaHUEM TIpernapa-
TOB, 00JIAIAFOIINX KapAHUOTOKCHYHOCTRIO [10].

PannanyonHo-uHAYIMpOBaHHBIE OOJIE3HU CEP/I-
112, 32 UCKITFOUYEHUEM TIEPUKAPINTA, OOBITHO Pa3BH-
BaroTcs yepe3 10-15 mer mocie obmydeHus, XOTA
0CCCUMIITOMHBIC HApPYIICHUS MOTYT Pa3BUThCS
HAaMHOTO paHblie. JTUTenbHBIA TIEpUOJ, MPE/Ie-
CTBYIOIIUH TIOSBJICHUIO CHMIITOMOB, YKa3bIBafO-
X Ha HAJU4YWAE TOBPEKICHUSA, OOBACHSET TOT
(hakT, 9TO PasMOYyBCTBUTEIHHOCTH CEepAlla paHee
HEeJ0O0IIEHNBAIACh.

Pannue wu3meHeHus (JIydeBble pEAKIMU) CO
CTOPOHBI CEPACYHO-COCYJUCTON CUCTEMBI MOYKHO
CpPaBHUTH C TOTAJbHOM BOCMAIUTENBHOU peakuuei
CTPYKTYp CepJlla ¥ pa3BUTHEM TIEPUKAPIAUTA, MUO-
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KapAuTa, S3HI0KapAUTa, COCYTUCTBIX peakiuid. Bos-
HUKAIOIINEe U3MEHEHHS TIPOSIBIIIOTCS B BUJIE HApy-
HICHUS PUTMa, TIPOBOJIUMOCTH, CHUKESHHS (hPaKITHH
BBIOpOCa W yCYTryOJICHHS HWINEMHH U JIUCTPOPUHU
Muokapaa [4, 11].

ITocne oxonwanus JIT npu pake (MXK) monou-
HOW JKeJe3bl, BKJIIOYANOIIEH OOJIy4eHUe TPYIHOU
CTEHKH, PETHOHAPHBIX JTUM(OY3IIOB U JIEBOH Mmapac-
TEepPHAIBLHON 00JIACTH ¢ CyMMapHOW 0YaroBOW JIO-
3ot (CO/l) 40-50 I'p, y’ke HA paHHEM 3Tare BBISB-
nsieTcst OOJBIIOE YNCIO KapAWalbHBIX W3MEHEHU,
KOTOpBIE MPOTEKAIOT CKPBITO: CHIYKEHUE COKpaTH-
TEJILHOW CIIOCOOHOCTH MHOKap/a, 0€CCUMITOMHBIN
9KCCYIaTUBHBIN TIEPUKAP/NT, YBEITHUCHUE YACTOTHI
M3MEHEHHUS] KOHEYHOH YacCTH JKEIYJ0YKOBOTO KOM-
miekca. [locie oOmydeHus oOjacTH cepama Ipu
CYTOYHOM MOHHTOPHPOBAHUM PUTMA Yy IMAIUEHTOK
3HAUUTENIFHO yBEIMUYMBAETCSl Kak oOliee Konde-
CTBO €JMHUYHBIX SKCTPACHCTON, TaK U KOJTUYECTBO
PaHHHX SKCTPACUCTOI. DTO CBUACTEIBCTBYET O BO3-
HUKHOBEHHH AJIEKTPUYECKON HEeCTaOMIBLHOCTH 00-
JyYeHHOTO MHUOKapa [6].

K mo3aauM m3mMeHeHHsIM (JIy4eBbIE MOBPEXKIe-
HUSI) CO CTOPOHBI CEPJIEYHO-COCYTUCTON CHCTEMBI
OTHOCST NMPOrPECCUPOBAHUE ATEPOCKIIEPO3a, NMEPH-
KapJWT, UIIEMUYECKYI0 OOJIE3Hb cep/ia, MeeKThI
KJIaNIaHOB, HAPYIICHUS PUTMA U TIPOBOJIUMOCTH, ap-
TEePHUATBHYIO THIIEPTEH3HIO, TPEUMYIIECTBEHHO Ma-
JIOTO Kpyra KpOBOOOpaIIeHHsl, MPOrpecCUpOBaHIE
XPOHUYECKOM CEpIeYHOU HENOCTAaTOYHOCTH. Pas-
BHBAIOIIMECS U3MEHEHUS CTPYKTYp cepla MpUBO-
JIT K YXYAIICHUIO Ka4eCTBa KU3HU U YBEINYCHHIO
CMEPTHOCTH OT MH(APKTa MHOKAP/Ia, YTPOKAIOIITUX
JKU3HU HapyILIEHUM pUTMa U CJIydaeB BHE3aITHOMN
cmeptu [7, 12].
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[TocTny4yeBble MHOKapAWUTHI, BCTPEYAIONIUECS B
18-31% cayuaes mocne JIT, Bo3HUKAIOT H3-3a yBe-
JIUYEHUsI TIPOHUIIAEMOCTH MEJKHUX COCYIOB. JTO
MPUBOJIUT K HAPYIICHUIO MUKPOIUPKYJISIIUNA B MH-
oKapze, 4yTo obJjerdyaeT NPOHUKHOBEHHE B KJIETKU
KaK HH()EKIIMOHHBIX areHTOB, Tak U aHTHTEN [4-7].

CoBpeMeHHbIe MeToabl m1anupoBanus JIT paka
MK, ocHOBaHHBIE Ha pe3yJibTaTaXx KOMIIbIOTEPHOH
tomorpaduun (KT), mo3BOJSIIOT YMEHBIIUTH JTyde-
BYIO Harpy3Kky Ha cpeIHHil o0beM cepiaua, coxpa-
HSIS1 IOKPBITHE TIAHUPYEMOT0 00beMa 10301 Oonee
90% ot npeanucanHou [13-15]. CyuiecTBeHHOTO
YMEHBIIIEHUSI PUCKOB MOXXHO JTOCTHYh MPH MUHH-
MH3aIUU 09aroBOW JI03bI, KOTOPYIO MOJTydaeT cep-
JIegHasl MBIIIIA B Tpoiecce o0IydeHus. ITo pea-
JIM3YETCSI ¢ MOMOIIBI0 COBPEMEHHBIX TEXHOJOTHH
rtanupoBanust: 3D koHpOpMHas TydyeBasi Tepanus,
JMydeBasi Tepamnusi ¢ MOJIYJSIUEH WHTEHCHBHOCTH
(IMRT), moaBw>kHAs JTydeBas Tepanus ¢ 00beMHON
Moxaymsueit mateHcuBHocTH (VMAT) [9].

Hecwmotpst Ha 3T0, 10361, TOTy4YaeMble CepIIeM,
OCTArOTCS 3HAUUTEIbHBIMHE [16]. Bo3aeiicTBUIO BBI-
COKHUX [103 TIOJBEPraroTCsl 30HbI CPEAHEro M JHC-
TaJbHOTO OT/ICJIOB TIEPEHEN MEKKEIyI09KOBOI
BETBU JIEBOW BeHeuHoW aprepuu. Momems Normal
Tissue Complication Probability, omucsiBaromas
BEPOSTHOCTh OCJIO)KHEHUH B HOPMAJIbHBIX TKaHSX,
MPOTHO3HUPYET, YTO MPHU COOJIOACHUM CIeTyIoLIe-
ro KpUTEpHs, & UMEHHO: ecH J03a cBbime 25 ['p
npuxouTcs He Oonbine yeM Ha 10% oOwvema cep-
na (V25<10%), Torma BepOATHOCTH JETaIbHOCTH,
BBI3BaHHOW OONE3HAMHU cepAma 3a 15-meTHuit me-
puon, coctaBisier meHee 1% [17]. B To ke Bpe-
Msi BO3JIEHCTBHE HOHHM3HMPYIOUIETO HW3Iy4CHUs Ha
cepJille 3HAYUTEIHHO YBEIMYUBACT PUCK Pa3BUTHS
WIIeMHYecKoil 0oie3Hu cepana. lccnegoBanmus,
nposeneHubie S. C. Darby, cBuaerenseTByIoT, YTO
kaxabiid 1 I'p cpenHeit 103bl1, OIy4YeHHOU CEPALIEM,
YBEIMYNBACT PUCK MOPAKEHHSI OCHOBHBIX KOPOHAP-
HBIX cocynoB Ha 7,4% [18].

Ilenv uccnedosanus — cpaBHEHHE NO30BBIX Ha-
TPy30K Ha cepJlle MPH CO3AaHUH INIAHOB JTYyYEBOTO
nedeHus paka neBoi MK ¢ BKITOUeHrEM pernoHap-
HBIX JTUM(paTHYECKNX y30B JAByMsi Meromgamu 3D
TUTAHUPOBAHUS B CTAHIapTHOW TTIO3UIIMHY MAIUCHTKH
Ha CITUHE NPU CBOOOAHOM ABIXaHHH.

Mamepuan u memoonvt

Jnsa ananm3a, Obutr BEIOpaHB! 20 TAITUEHTOK B
Bo3pacte oT.50 jer ¢ omyxonsio JIMXK mocie pa-
JMKAJILHOH MACTOKTOMHUU C JHM(OIUCCEKINEH,
npomuieame - Kype nonuxumuorepanuu. s 10 u3
HUX B rpyrre | Obutn co3iaHbl MIaHbl 00TydYCHUS
MO0 METONy ‘“‘TAHr€HUUAJIbHOTO IUIAHUPOBAHUS  C
pa3zeneHueM 00beMOB OOYYEHHUSI B M3OIEHTPE, a
B rpyimiie Il ucnosib30Bany mojs cTaTU4ecKon apKu
6e3 pazaesneHusi 00beMOB OOTyUEHHS.

[Ipennucannas pasoBasi J103a Ha od4ar rnopaxe-
Hus cocraBwia 2,66 I'p no COJl 42,56 I'p 3a 16
¢paxmuit. KT cHUMKH OBUIM TIOMYYEHBI TPU CBO-
6omHOM nerxaHuu. OTeHKa 03Bl MPOBOIMIACH C
MTOMOIIBIO THCTOTPaMMBI 03a-00beM. Jlamee mo3a
MEePECUUTHIBAIACH C YUETOM OMOJOTHYEcKOro 3¢-
¢dexTa, Ipu KOTOPOM TMPOSIBIISIOTCS JTy4eBbIe peak-
MU U OCJIOKHEHMS CO CTOPOHBI CEpAlla C yU4EeTOM

Kypnan ['poHEHCKOTO TOCYIapCTBEHHOTO MEIUIIMHCKOTO yHUBEpcHuTeTa, Tom 18, Ne 4, 2020

OpI/IF HMHAJIbHBIC UCCIICI0OBaHUA

BEJIMYMHBI KOOPPHUIINEHTA JTUHEHHO-KBaIPATHUHON
monenn (JIKM) (off=3,1 I'p) asnst mO3THUX JTy9eBHIX
W3MEHEHHH B ceparle) mo ¢hopmyie:

rae EQDM2 — CyMMapHasi ToJIepaHTHasi J103a JJs
CTaHIApPTHOM CXeMbl (PPaKIMOHUPOBAHUSA O3B
(2 I'p Ha ouar OmyxoJeBOTO MOPAXKEHHS 3a CEeaHc,
5 ceaHcoB oOyyueHHs B HEJEII0), KoTopasi 0HoJo-
TUYECKH SKBHUBAJIEHTHA MOJIHOM Jj03e D, nepenasae-
MO B pexxume ¢ GpakLUOHHOHN 10301, paBHOH 2 I 'p.

OnpenessuTich BEIMYHAHBL: cpeansis Dmean, Mu-
HuManbHasg Dmin, MakcuMaiibHasi Dmax. 10361 Ha
cepare u V25<10%. CtatucTUdecKkuii aHalU3 Mpo-
Bonwicss ¢ rnomoineio nporpaMMbel nSTATISTICA.
Jns cpaBHeHHSA [1030-O00BEMHBIX HApaMeTpoOB HC-
TIOJIH30BAIACh ONHCATEIbHAS CTATUCTHKA, 33]]a49a KO-
TOPOW — C TIOMOIIBIO MAaTEeMATHYECKIX HHCTPYMEH-
TOB CBECTH 3HAYEHUS BBIOOPKW K HECKOJIBKHM HTO-
TOBBIM TIOKa3aTessiM, KOTOpPBIE Jaf0T Ipe/ICTaBlIeHHe
0 BbIOOpKEe. LIOCKONBKY YHCIICHHOCTH BBIOOPKH
Obuta HeOobMmoN (n=10"3IeMeHTOB), U TIPOBEP-
KA HOPMAaJIbHOCTH DACTIPENEICHUS HCIOIh30BaICS
kputepuil Hanupo-Yunka. [louck 3aBucumocteil B
SKCTIEPHUMEHTATIBHBIX JIaHHBIX TPOBOAMICA KIACCH-
YECKUM MapaMeTPHUECKIM METOJIOM, TIO3BOJISIOIINM
CPaBHUTH CpPEeTHME 3HAUEHUS U3y4aeMOro pU3HaKa,
paccuuTaHHbIe HAa OCHOBE JIBYX BBIOOPOK, t-TeCTOM
CrerofeHTa. J{j1st Bcex TeCTOB CTaTUCTUYECKU 3HAYH-
MBIMH PE3yJIbTaTAMH CUUTAJIMCH T€, Y KOTOPBIX JAOJIS
omnoOku Obu1a MeHbIne 5% (p<0,05).

Ornucanre MeTona “TaHTEHIIUAILHOTO TUIAHUPO-
BaHus” (puc. 1 A). [Ipu coznanuu riaHa U30LEHTP,
KaK IIPaBUJIO, CTABUTCS B JICBOM I'PYIUHO-KIIOYHY-
HOM cowieHeHHnd. [l miaHupyeMoro oobema Mu-
IIEHH, PACTIOJIO’KEHHOTO HIKE H30IIEHTPA, OCHOBHBI-
MU SIBISIFOTCS 2 TIPOTHBOJICIKAIINX, ONTUMAJIBHO I10-
BEPHYTHIX 110 OTHOLICHUIO K KPUTHUECKAM OpraHaM,
a JOMOJHHUTENbHBIM, YOHPAIOUIUM BBICOKUE 03B
¢ NErkoro u cepaua, spisercsa noae 180 rpamycos.
i mmarupyemMoro o0bemMa MHIIEHH, HaXOISIIero-
Cs1 BBIIIIC U30IICHTPA, ITOJIST BEIOUPAOTCS TAKHM 00pa-
30M, YTOOBI OHH OBUTH ONTUMATBHBIMHE JIJISl CITAHHO-
ro Mo3ra, TpaxeH M IjiedeBoro cycrana. [locie mep-
BOT0 pacyeTa J03bl BO3HUKAIOT 00JACTH CO CIUILIKOM
BBICOKAM M CIMIIKOM HHU3KHM CKOIUICHHEM O3Bl
B mecrax ¢ HU3KHUM CKOIICHHWEM J03bI CO3IAF0TCS
JIOTIONTHUTENBHBIE TIOJs, KOTOPBIE KOMIIEHCHUPYIOT
HEIOCTaTOK JI03BI TaM, T/IE €€ HE XBaTaeT, U yOUparoT
M3JIMIIEK JT03bI TaM, TJIe OHA He HYXHa.

Onucanne Meroja IUIAHMPOBaHUs Oe3 pasze-
JeHus: 00BbEMOB OOJyYEHHs, BKIIOYAIOIIAM OIS,
B MIPOEKIIMU KOTOPBIX HaxoauTcs cepaue (puc. b).
W3omeHTp BBIOMpacTCs Kak LEHTP BOOOparkaeMoit
OKpYXHOCTH 10 m3rudy nérkoro. Cosmatorcs 2
MPOTHUBOJISKAIINX TOJISI, ONTHMAIBHO OBEPHYTHIX
10 OTHOUIEHMIO K KPUTHUUYECKUM opraHam, noie 30-
70°c HEOOIBIIUM BECOM, KOTOpOE yOUpaeT 103y ¢
Tpaxeu, TIEYeBOr0 CyCTaBa M HOPMAJbHBIX TKaHEH
MOJIMBIIIIEYHON 007acTH, a TaKkKe TOJe CTaThde-
CKOHl poTanuu, KOTOpOE€ MaKCHUMallbHO OTrubaer
nérkoe. [1o HEOOXOAMMOCTH CTABSATCS KITUHBS JTHOO
CO3/1a10TCs JIOMOJHUTENBHBIE MOJIS.
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Pucynok — A: Ilonoxscenue uzoyenmpa 6 mpex npoeKyuax 011 nayuenmox zpynnot 1.

b: Ilonoscenue uzoyuenmpa 6 mpex npoekyusnx 01 nayuenmox cpynnot I1
Figure — A: The position of the isocenter in three projections for patients of group 1. B: The position

of the isocenter in three projections for patients of group I1

Pezynomamot u oocyicoenue
U MU-

Hawsyumine pesyspraTel mo cpeanen D
HuManbHoi D . 103e Ha cep/iue ObUTH IOCTHTHY ThI
B rpymnmne [. [Tapamerpel MakcumansHon D 10361
Ha cepatie u V25<10% moxa3anu CTaTUCTHYECKU HEe
3HaYMMBbIE Pa3IU4us MEXIy ABYMsS Tpynnamu Ta-
UEHTOK (Ta0uIa).

Tabnuya — CpaBaenue BenmuuuH D D |
mean min max

V25<10% [u1a 1ByX METOJOB IIJIAHUPOBaHKSA
Table — Comparison of D__ D_, and V25<10%
for the two planning methods

u

min’

ITokazarenb I'pynma I I'pynmna IT 3@46 P ‘I
) 4,26 9,17 0,00073
V25<10%, % 52 4,4 0,704218
D, Heart, % 90,0 83.4 0,263750
D, Heart, % 0,6 7,0 0,000062

Amnanu3 103 Ha CEpAuE HPHU Pa3HBIX METOIaX
IJIaHUPOBaHUA Tokazan clienyrwoiee. Korma npu
CO3aHMM TutaHa uIsh, oomydenus JIMXK wmcnons-
3YIOTCSl TIOMSLy B TIPOCKIMH KOTOPBIX HAXOIUTCA
cep/Ie, OHH OKAa3bIBAIOT CYIIECTBEHHOE BIUSHUE
Ha BEJIMYMHY, CPEIHEN MU MUHMMAaJbHOM J103bI Ha
cepaue. OgHako, ecinu mpu TaKOM METO/IE TIAHUPO-
BAHMSI, UX HE MCIIOJIBb30BaTh, TO 03y, MPUXOISILY-
10Cs Ha TPaxero, IUIEYeBON CycTaB M HOpPMallbHBIC
TKaHU [TOJMBIIIEYHON 001aCTH, TOBOJILHO CIIOXKHO
YMEHBIITUTE.

AHanoruynple WCCIAEIOBaHUA I MUHHUMH3a-
LMY JTYy4YEBOM HArpy3KU Ha CEpJille MPUBOIUIUCH B
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paborax [19, 14]. B nepBoit
pabote maeTcsi CpaBHCHHE
METO/I0B TUIAHUPOBAHUSI
IMRT u VMAT. B pesyinb-
TaTax MCCJIEIOBaHUS TPHBO-
JITCSL CIISTYFOIIIUE 3HAUYCHUSI
JUIsL cpelHel 03Bl B cepa-
me: D mean IMRT=17,4%,
D mean"VMAT=14,2% ot
HpeAIUCaHHOM JI03bl, a IIOKAa-
3arenu V25<10% paBHbl, co-
oTBercTBeHHO, 0,38 1 0,27%.
CymMapHast ouaroBas 103
Ha omyxonmb — 42,56 T'p c
J0301 3a (hpaKIIHi, PaBHON
2,66 I'p. Ecnu cpenare rie-
pecUeT. . C y4eToM OuOJIorH-
yeckoro 3¢ dexTa, Ipu KoTo-
POM  TIPOSIBIISIFOTCS JTy4deBBIC
peaKmuyi M OCIOKHEHHUS CO
CTOPOHBL cepaia (C ydeToM
BenMuMHbl KO3 duimeHTa
JIKM o/} anst mo3aHux Jiy-
YEeBBIX U3MEHEHHU B CEPJIIE), MOTYIUM CIICTyFOIHE
3Ha4YeHUs U cpeqHer no3sl; D mean“"IMRT=8,37
I'p, D.mean*"VMAT=6,82 ['p. Takue 3HaueHUS
Cpe/iHeH /1036l MOTYT CBUJICTEIBCTBOBATH O TOM, UTO
NPy CO3/IaHUM TUTAHOB OOJYYEHHS HMCIOIB3YIOTCS
noJs, B OPOEKUMH KOTOPBIX HaxoAuTcs cepaue. U,
X0Ts mokazarenb V25<10% uMeeT JOBOIBLHO HU3KOE
3HAYEHUE, CPETHSS 1032 OCTACTCS JOCTATOYHO BHICO-
KO#, HecMoTpst Ha TO, 9T0 KT cHUMKH OBLTH MTOITyde-
HBI TIO/T KOHTPOJIEM JIBIXaHHSI.

Bo BTOpOIi paboTe roBopuTcst 00 UCCIICIOBAHUHY,
mposeseHHoM B 2006 r. B kpynHoM nentpe JIT Be-
JMKOOpUTAaHUH, TJIe OblIH 0TOOpaHbl S0 MaIMeHTOK
¢ omyxonbro JIMXK. Bce mammenTkn ObutH 00TyUe-
HBI TaHTEHIMAIFHBIMHU TIOJISIMH C JHEprued 6 wim
8 MB. Jlns xaxkaoro ruraHa Oblia paccuuTaHa THCTO-
rpaMMa J103a-00seM s cepaua. [lo pesynpraTtam
cpenHss A03a Ha cepaue cocrasuia 2,3 I'p.

Buieoowt

Oo6ryaenne paka jeBod MJK meromoM TaHTeH-
[IUATTBHOTO TUTAHUPOBAHUS C pasJiefiecHneM 00beMOB
00JTydeHUsI B M30IIEHTPE CIIOCOOCTBOBAJIO CTATHCTH-
YEeCKH 3HAYMMOMY CHIDKEHHIO JIO3MMETPUYECKUX
nokasareneii: D u D __ . TlonyueHHbie pe3ynbTaThl
TOBOPSIT O TOM, YTO IPH CO3JaHUH IUIAHOB 00ITyue-
HUSI CHIDKEHHE JTy4eBOH HAarpy3KH Ha Ceplie B CPe-
HeM 110 5 ['p MokeT OBbITh TOCTUTHYTO MPU YCIOBHU
WCKJIIOYEHHUS TI0JIEH, B TPOEKIIMN KOTOPBIX HAXOIUT-
cs1 cepaie.

bnazooapnocms.  Bwipaswcaem 6OrazodaprHocms
Menamedy Braoumupy J[mumpuesuuy 3a yenuvie
cosemul npu NAAHUPOBAHUU UCCTIEO08AHUSL U PEKO-
MeHOayuu no oQpopmIeHUuIo cmamoi.

3. Effects of radiotherapy and of differences in the extent
of surgery for early breast cancer on local recurrence and
15-year survival: an overview of the randomized trials /
M. Clarke [et al.] // Lancet. — 2005. — Vol. 366, Ne 9503. —
P. 2087-2106. — doi: 10.1016/S0140-6736(05)67887-7.

4.  Baiicoronos,I". [I. CocTostHuE CEpAEUHOI MBIIIIIE y OOJIBHBIX
XPOHHYECKOI JIy4eBOil OOJNE3HBIO B Pa3IMYHbBIC MEPHOIbI
3a0oneBaHuss (0 JAHHBIM  3XOKapauorpaduyeckoro
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KopsitankoB, K. . M3menenus cepaua, o0yciIoBICHHbIE
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K. U. Koperraukos, T. C. Ottunrep, T. B. Ilpockypuna //
Knunanueckas meaununa. — 1999. — Ne 11. — C. 52-55.
Kyty3oBa, A. b. CocrosiHue cepaua y Juil, MOJABEPTIINXCS
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30Ba, B. I'. Jlemok, A. K. I'ycpkoBa // MeaunmHcKas pa-
JIIOJIOTHS M paguanonHas 6e3onacHocTh. — 2000. — T. 47,
Ne3.-C. 66-79.

Cardiac perfusion changes in patients treated for breast
cancer with radiation therapy and doxorubicin: preliminary
results / P. H. Hardenbergh [et al.] // Int. J. Radiat. Oncol.
Biol. Phys. — 2001. — Vol. 49, iss. 4. — P. 1023-1028. — doi:
10.1016/50360-3016(00)01531-5.

PyKOBOJCTBO MO XMMHUOTEPAIINH OITyXOJICBBIX 3200JI€BaHNH
/ mon pen. H. U. IlepeBomunkoBoii. — Mocksa : [Ipaktu-
yeckas meaunuaa, 2005. — 704 c.

Fajardo, L. F. Radiation pathology / L. F. Fajardo,
M. Berthrong, R. E. Anderson. — Oxford, 2001. — P. 65-180.
Long-term cardiac mortality following radiation therapy for
Hodgkin’s disease: analysis with the relative seriality model
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Neo2.—P. 153-162. — doi: 10.1016/S0167-8140(00)00166-3+
Dosimetric comparison of left-sided whole breast irradia-
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P. 241-246. — doi: 10.1016/j.radonc.2011.01:004.

Cardiac dose from tangential breast cancer radiotherapy
in the year 2006 / C. W. Taylor [et al:] // Int."J. Radiation
Oncol. Biol. Phys. —2008. — Vol. 72, iss. 2. — P. 501-507. —
doi: 10.1016 /j. ijrobp.2007.12.058.:

Breathing adapted radiationstherapy in comparison with
prone position to reduce the doses to the heart, left ante-
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in whole breast radiation therapy / K. Verhoeven [et al.]
// Practical Radiation. Oncol. — 2014. — Vol. 4, iss. 2. —
P. 123-129. doi: 10.1016/j:prr0.2013.07.005.

Hayden, A.J. Deep inspiration breath hold technique reduc-
es heart dose from radiotherapy for left-sided breast can-
cer / A. J. Haydeny M. Rains, K. Tiver // J. Med. Imaging.
Radiat. Oncol. —2012. — Vol. 56, iss. 4. — P. 464-472. — doi:
10.1111/.1754-9485.2012.02405 .x.
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Risk of ischemic heart disease in women after radiotherapy
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Analysis of criteria for evaluating the dose to the heart
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mors using respiratory gating / M. Mayorova [et al.] //
Actual Environmental Problems : proceedings of the IX
International Scientific Conference of young scientists,

JKypnuan ['poiHEHCKOTO TOCYAapCTBEHHOTO MEAMIIMHCKOTO YHUBEpcuTeTa, Tom 18, Ne 4, 2020

12.

OpI/IF MHAJIbHBIC UCCIICJOBaHUA

graduates, master and PhD students, November 21-22, 2019,
Minsk, Republic of Belarus. — Minsk, 2019. — P. 98-99.

References

Vainberg MSh. Sistematizatsiia vidov i metodov luchev-
oi terapii, sposobov 1 metodik oblucheniia bolnykh
[Systematization of types and methods of radiation therapy,
methods and techniques of patient exposure]. Medicinskaja
radiologija. 1991;7:43-50. (Russian).

Harchenko VP, Panshin GA, Hmelevskij EV, Melnik YD.
Odnokratnoe predoperacionnoe obluchenie pri rake mo-
lochnoj zhelezy II stadii [Single preoperative radiation
exposure for stage Il of breast cancer|. Voprosy onkologii.
1999;1:38-41. (Russian).

Clarke M, Collins R, Darby S, Davies €, Elphinstone P,
Evans V, Godwin J, Gray R, Hicks C, James S, MacKinnon
E, McGale P, McHugh T, Peto R, Taylor C, Wang Y.
Effects of radiotherapy and of. differences in the extent
of surgery for early breast cancer on local recurrence and
15-year survival: an overview of the randomized trials.
Lancet. 2005;366(9503):2087-2106. doi: 10.1016/S0140-
6736(05)67887-17.

Bajsogolov GD, Kirjushkin VI Sostojanie serdechnoj mysh-
cy u bolnyh hronichéskoj luchevoj boleznju v razlichnye
periody zabelevanija (po dannym jehokardiograficheskogo
issledovanija) [Status of heart muscle in patients with chron-
ic radiation sickness in different periods of the development
of the disease (on the basis of electrocardiographic data)].
Radiacijai risk. 2000;Spec No:43-47. (Russian).
Doshhenko VN, Migunova NI. Sindrom miokardiodistro-
fii v.pozdnem periode hronicheskoj luchevoj bolezni i ego
ishody [Syndrome of myocardiodistrophy in the late period
of chronic radiation sickness and its outcome]. Radiacija i
risk. 2000;Spec No:47-50. (Russian).

Emelina EI, Shujkova KV, Gendlin GE, Storozhakov
GI, Lepkov SV, Demina EA. Porazhenie serdca pri lech-
enii sovremennymi protivoopuholevymi preparatami i
luchevye povrezhdenija serdca u bolnyh s limfomami
[Cardiac damage after modernchemo- and radiotherapy in
patientswith lymphomas). Klinicheskaja onkogematologija.
2009;2(2):152-160. (Russian).

Korytnikov KI, Jettinger TS, Proskurina TV. Izmenenija
serdca, obuslovlennye otdalennymi posledstvijami luchev-
0j terapii [Heart changes due to long-term effects of radi-
ation therapy]. Klinicheskaja medicina. 1999;11:52-55.
(Russian).

Kutuzova AB, Leljuk VG, Guskova AK. Sostojanie ser-
dca u lic, podvergshihsja vozdejstviju ionizirujushhego
izluchenija [Heart condition in individuals exposed to ion-
izing radiation]. Medicinskaja radiologija i radiacionnaja
bezopasnost. 2000;47(3):66-79. (Russian).

Hardenbergh PH, Munley MT, Bentel GC, Kedem R,
Borges-Neto S, Hollis D, Prosnitz LR, Marks LB. Cardiac
perfusion changes in patients treated for breast cancer with
radiation therapy and doxorubicin: preliminary results. /nt.
J. Radiat. Oncol. Biol. Phys. 2001;49(4):1023-1028. doi:
10.1016/s0360-3016(00)01531-5.

Perevodchikova NI, editor. Rukovodstvo po himioterapii
opuholevyh zabolevanij. [Tumor disease Chemotherapy
Guide]. Moskva: Prakticheskaja medicina; 2005. 704 p.
(Russian).

Fajardo LF, Berthrong M, Anderson RE. Radiation patholo-
gy. Oxford: Oxford University press; 2001. p. 165-180.
Eriksson F, Giovanna G, Liedberg A, Levittet S, Lind B,
Rutqvist L-E. Long-term cardiac mortality following radia-
tion therapy for Hodgkin’s disease: analysis with the relative
seriality model. Radiother. Oncol. 2000;55(2):153-162. doi:
10.1016/S0167-8140(00)00166-3.

427



OpI/IFI/IHaJ'II:HLIC HUCCacJ0BaHuA

13. Schubert LK, Gondi V, Sengbusch E, Westerly DC, Soisson 17. Stjuart FA, Akleev AV, Haujer-Dzhensen M, Hendri DzhH,

ET, Paliwal BR, Mackie TR, Mehta MP, Patel RR, Tomé Klejmen, NDzh. Makvitti TDzh, Jejlmen BM, Jedgar
WA, Cannon GM, less S. Dosimetric comparison of left-sid- AB; Akleev AV, Kiselev MF, editors. Otchet MKRZ po
ed whole breast irradiation with 3DCRT, forvard-planned tkanevym reakcijam, rannim i otdalennym jeffektam v nor-
IMRT, inverse-planned IMRT, helical tomotherapy and malnyh tkanjah i organah — porogovye dozy dlja tkanevyh
topotherapy. Radiother. Oncol. 2011;100(2):241-246. doi: reakcij v kontekste radiacionnoj zashhity. Cheljabinsk:
10.1016/j.radonc.2011.01.004. Kniga; 2012. 384 p. (Russian).

14. Taylor CW, Povall JM, McGale P, Nisbet A, Dodwell D,  18. Darby SC, Ewertz M, McGale P, Bennet AM, Blom-
Smith JT, Darby SC. Cardiac dose from tangential breast Goldman U, Bronnum D, Correa C, Cutter D, Gagliardi
cancer radiotherapy in the year 2006. Int. J. Radiation G, Gigante B, Jensen M-B, Nisbet A, Peto R, Rahimi K,
Oncol. Biol. Phys. 2008;72(2):501-507. doi: 10.1016/j. Taylor C, Hall P. Risk of ischemic heart disease in«wom-
ijrobp.2007.12.058. en after radiotherapy for breast cancer. New Engl. J. Med.

15. Verhoeven K, Sweldens C, Petillion S, Janssen H, Van 2013;368(11):987-998.

Limbergen E, Weltens C. Breathing adapted radiation thera- ~ 19. Mayorova M, Titovich E, Piatkevich M, Kaprusynka A,
py in comparison with prone position to reduce the doses to Loika V, Makarava N. Analysis of criteria for evaluating the
the heart, left anterior descending coronary artery, and con- dose to the heart during radiation therapy treatment planning
tralateral breast in whole breast radiation therapy. Practical for breast tumors using respiratory‘gating. In: Maskevitch
Radiation Oncology. 2014;4(2):123-129. doi: 10.1016/. SA, Lysukha NA, editors. Actual Environmental Problems.
prro.2013.07.005. Proceedings of the IX International Scientific Conference of

16. Hayden AJ, Rains M, Tiver K. Deep inspiration breath young scientists, graduates; master and PhD students; 2019
hold technique reduces heart dose from radiotherapy Nov. 21-22; Minsk, Republic of Belarus. Minsk; 2019. p.
for left-sided bresast cancer. J. Med. Imaging Radiation 98-99.

Oncol.  2012:;56(4):464-472.  doi:  10.1111/j.1754-
9485.2012.02405 .x.

COMPARATIVE ANALYSIS OF RADIATION DOSES ONNHEART WHEN

USING VARIOUS 3D PLANNING METHODS
Lukyanovsky R. V., DamashnikavaT. A., Hancharova E. V.

Brest Regional Oncology Dispensary, Brest, Belarus

Background. Malignant neoplasms of the mammary gland represent the most numerous groups in terms of morbidity
and mortality among women of the Republic of Belarus. The most formidable complication of radiation therapy for
breast cancer is heart complications.

Aim of the study is to compare the dose loads on the heart when creating radiation treatment plans for left breast
cancer with the inclusion of regional lymph nodes.using two 3D planning methods in a standard position on the back
with free breathing.

Material and methods. The research included dosimetric plans for the treatment of left breast cancer in 20 patients
after radical mastectomy with lymph node dissection. The tangential planning method with separation of radiation
volumes in the isocenter was compared with the planning method without separation of radiation volumes, including
the fields in the projection of which the heart is located.

Results. The best indices for theheart interms of average (Dmean) and minimum (Dmin) doses were obtained using
the tangential planning method-with separation of radiation volumes in the isocenter (4.26 Gy, 0.6 Gy, respectively).

Conclusion. Irradiation of left-breast cancer by tangential planning with separation of radiation volumes in the
isocenter contributed to a statistically significant decrease in dosimetric parameters: Dmean and Dmin.

Keywords: left breast cancer, ¥adiotherapy, heart.

For citation: Lukyanoysky RV, Damashnikava TA, Hancharova EV. Comparative analysis of radiation doses on heart
when using various 3D planning methods. Journal of the Grodno State Medical University. 2020,18(4):424-428. http.//dx.doi.
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