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BIIXMWJIEHHA MILX 3AIINTAHOBAHOIO 103010 I PE3YJIbTATAMUA
JTO3UMETPII IN vIVO ITPU ICAAOIIEPALIIMTHOMY
OITPOMIHEHHI Y INTAHIEHTOK, XBOPUX HA PAK TIJIA MATKMH,
SAJTEZKHO BIJI AHTPOIIOMETPUYHUX JTAHUX

MepepnpomMeHeBa TONOMETPiA € HEBiJ'EMHOI0 YAaCTUHOK OMPOMiHEHHSA, 3aBAAHHA AKOT — BiIATBOPUTW MONOXKEHHS
NaLieHTKW, 3a[jaHe CUMYNATOPOM, 06 BUKOHATM 3aniaHOBaHUi 06'€eM ONPOMiHEHHS i NPOCTOPOBi BiAHOCMHM MiX No-
NIeM BUNPOMiHIOBAHHA i opraHamu pu3sunky, aki Oynu BU3HAYeHi nig yac nnaHyBaHHA. Po3nogin nosu, chopmynboBa-
HUWI1 y NNaHi, € NuWe igeanbHolo Mogennio. IcHYE aeskunii po3puB MixK GakTUYHKUM i 3anNaHOBAHUM PO3MNOAINOM 03K,
0c06/1MBO Y NALiEHTOK 3 HaAMipHO Macolo Tina.
MeToto pocnimeHHs O6yno oUiHWUTK BNAKB aHTPONOMETPUYHMX JAHUX HA BiAXMUIEHHS MiX 3annaHoBaHO 103010 i pe-
3ynbTatamu [O3MMeTPii in vivo y NaLieHTOK, XBOPMUX HA paK Tina MaTku, Npu NpoBefeHHi nicnsonepawiitHoro on-
POMiHEHHS.
Marepianu Ta meToamn. ABTOpM NpoaHanisyBanu pesynstatu NikyBaHHA 110 xBopux Ha PTM cragiin IB-II, ski npoxo-
VAN NiKYBaHHA y BigaineHHi npomeHeBoi Tepanii Y «IHCTUTYT MeanyHoT pagionorii Ta oHkonorii im. C.I. Tpurop’esa
HAMH YkpaiHu» 3 2016 no 2019 poku. BukopuctoByBanu METOAMKY KNaCcMYHOTO DpaKLioHyBaHHA 3 pa3oBOto ocepes-
KoBOto go3oto 2,0 [p 5 pa3iB Ha TUK[EHb, CyMapHa ocepeaKoBa fo3a cknana 42,0-50,0 Ip. [ns oUiHKK BNAUBY aHTpO-
NOMETPUYHUX JAHUX NALIEHTOK HA Pi3HMLLIO MiX (DAKTUYHOIO i PO3pPaxyHKOBO A03010 aBTOPW NPOBENN LO3UMETPItO in
Vivo Micns Neplioro ceaHcy i B cepefuHi nicnsonepawiiHoro Kypcy AUCTaHUiRHOT npoMeHeBoT Tepanii.
Pe3ynbratu. Y nauienTok i3 nnoweto nosepxHi tina (MNT) < 1,92 M* mepiaHa BiLHOCHMX BifXUNeHb HA NepLIOMyY ce-
aHci cknana -4,12 %, nicns onpomiHeHHs B fo3i 20,0 Ip — 3,61 %, a y nauieHTok 3 MNT > 1,92 Mm% -2,06 %, Ta -1,55 %
BignosigHo. Micna otpumanHs fo3u B 20 [p y 34,8 % nauieHTtok 3 MNT < 1,92 m? BiAMiYanocs 3poCTaHHs BigXUAEHHS
Bifl 3annaHoBaHoi 103M, y 65,2 % — 3MeHwWeHHs, Tofi fK Y 56,1 % nauieHTok 3 MMT > 1,92 M? — 3pOCTaHHA NOKA3HMKA,
ay 43,9 % — oro 3MeHLWeHHs. 3i 30iNblIeHHAM iHAEKCY MacK Tina GakTMYHO OTPMMaHa [103a Ha CIM30BY NPAMOT KULL-
KW Ha JecATOMY CeaHCi OnpOMiHeHHS HabNMKYETLCA [0 PO3PAaXyHKOBOI.
BucHoBKu. Mpu onpomiHeHHi Ha anapati POKYC-AM aBTopu He BMABWMAM BipOrigHOi 3aNeXHOCTi BNAWBY KOHCTM-
TYLiOHANbHUX 0COONNBOCTEN NALEHTOK MiX (DaKTMYHO OTPMMAHOM i 3aNaHOBAHOI 403010 ONPOMiHeHHS. pu niky-
BaHHi Ha anaparti Clinac 600 C BiporigHuit BB Ha Pi3HMLIIO 403 MAIOTb TiJIbKM Maca Tifna Ta iHAeKC Macu Tina Ha ae-
CATOMY CeaHci onpoMiHeHHsA. TOMY NUTaHHS, WO CTOCYIOTbCA iHAUBIAYaNbHOrO NiAXOAY [0 NiKYBAHHA paky Tina mMaTku
3a/1€)XHO BijJj aHTPOMOMETPUYHUX AAHUX € AKTyasbHOW Npobnemoto cyyacHoi paaioTepanii.
KniouoBi cnoBa: aHTPONOMETPUYHi AaHi, OXUMPiHHSA, NpOMEHeBa Tepanis, nepesnpoMeHeBa NiAroTOBKA, JO3UMeTpis in
Vivo, paK Tina MaTku.
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DEVIATION BETWEEN THE PLANNED DOSE AND THE IN VIVO
DOSIMETRY RESULTS DURING POSTOPERATIVE IRRADIATION
IN PATIENTS WITH UTERINE CANCER DEPENDING ON
ANTHROPOMETRIC DATA

Topometry is an integral part of irradiation whose task is to repeat the position of the patient set by the simulator
to repeat the PTV and the spatial relationship between the radiation field and the risk organs that were identified
during planning. The dose distribution formulated in the plan is only an ideal model. There is some gap between the
actual and planned dose distribution, especially in overweight patients.
Objective: evaluate the effect of anthropometric data on the deviation between the planned dose and the results
of dosimetry in vivo in patients with uterine cancer during postoperative irradiation.
Materials and Methods. The authors analyzed the results of treatment of 110 patients with stage IB-II uterine can-
cer who were treated at the Department of Radiation Therapy of the Institute of Medical Radiology and Oncology of
the National Academy of Medical Sciences of Ukraine from 2016 to 2019. The technique of classical fractionation
was used with a single focal dose of 2.0 Gy 5 times a week, the total focal dose was 42.0-50.0 Gy. To assess the effect
of the patient’s anthropometric data on the difference between the actual and calculated dose, the authors per-
formed in vivo dosimetry after the first session and in the middle of the postoperative course of external beam radi-
ation therapy.
Results. Patients with BSA < 1.92 m? had the median relative deviation at the first session -4.12 %, after
20.0 Gy — 3.61 %, patients with BSA > 1.92 m?: -2.06 % and -1.55 % respectively. After 20 Gy 34.8 % of patients
with BSA < 1.92 m? there was an increase in deviation from the planned dose, 65.2 % a decrease, while in 56.1 % of
patients with BSA > 1.92 m? there was an increase, and in 43.9 % — its reduction. With increasing BMI, the actual
dose received on the rectal mucosa in the tenth session of irradiation is approaching the calculated one.
Conclusions. When irradiated on the ROKUS-AM device, we did not find a probable dependence of the influence of
the constitutional features of patients between the received and planned radiation dose. When treated with a Clinac
600 C, only body weight and body mass index at the tenth irradiation session have a likely effect on the dose differ-
ence. Therefore, issues related to the individual approach to the treatment of uterine cancer, depending on anthro-
pometric data is an urgent problem of modern radiotherapy.
Key words: anthropometric data, obesity, radiation therapy, preradiation preparation, in vivo dosimetry, uterine cancer.
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BCTYII INTRODUCTION

Pak tina matku (PTM) sBnsie coboro Beauky KiiHiuHy i Uterine cancer (UC) is a major clinical and socio-
COLIiaTbHO-€KOHOMIUHY TIpo0ieMy, OyIydn ODTHUM 3 Hali-  economic problem, being one of the most com-
MOIIMPEHIIIMX OHKOJOTIYHUX 3axXBOPIOBaHb XKiHOYMX  mon cancers of the female genitals. In many world
TeHiTatiil. ¥ 6araThoX KpaiHax CBiTY, B TOMY YMCJIi €KOHO-  countries, including economically developed ones,
MiYHO pO3BUHEHUX, 3axBopioBaHicTh HA PTM 3a octanni  the incidence of UC has acquired a pronounced
pOKM HaOyJj1a BUpaKeHOI TeHAEHLIi1 10 3pocTaHHs [1]. upward trend in recent years [1].

Yactka PTM cepen ycix 3105IKiCHUX HOBOYTBOpPEHb Y The part of UC in the world among all malignant
>KIHOK y CBiTi cTaHOBUTL 4,8 % [2]. 3a nanumu cratuc-  neoplasms in women is 4.8 % [2]. According to
tikH, y 2018 poui 6yno miarHoctoBaHo 382 096 HoBux  statistics, 382,096 new cases of UC were diagnosed
punagkiB PTM y cBiti Ta, 1m0 0cobamBO Hemokoith,  worldwide in 2018; most worryingly, both morbid-
MIPOTHO3YETHCS 3POCTAaHHS K 3aXBOPIOBAHOCTi, Tak i ity and mortality are prognosticated to increase at
cMepTHOCTI 31 mBuaKictio 1,0—2,0 % Ha pik [3]. a rate of 1.0—2.0 % per year [3].
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OCHOBHMMU METOAAMM JIiKyBaHHS XBOPMX Ha pak Tija
MaTKMU € XipypriyHWii, mpoMeHeBUI Ta KOMOiHOBaHUM
(xipypriuanii + mpomeHeBuii) [4]. BukopucranHsa B
KOMOIHOBaHOMY JIiKyBaHHi paKy Tijla MaTKM IIpPOMEHe-
BOTO KOMIIOHEHTa (ITicjasionepalniiiHol AWCTaHLiAHOI
a00 MoeTHAHO-MTPOMEHEBOI Tepartii) TO3BOJISIE TOJIM-
IIUTH IT ITUPIYHY BUKUBAHICTD i 3HU3UTU KiJIbKICTh pe-
LIMAVBIB Ta BigJaJIleHUX MeTacTasiB |3, 6].

IcHye 3aliexXHiCTh pe3yabTaTiB MPOMEHEeBOI Tepalii
(ITT) Bim TOYHOCTI MiABEAEHHS Ta BIiATBOPEHHS NO3U-
METPUYHOTO IIJIaHy OMNPOMIiHEHHS i 3amljaHOBAHUX
MOTJMHEHUX 103 Bif ceaHcy mo ceaHcy. Tak, Bigxu-
JIEHHSI OCEpelKOBOi M03M Bia 3amjaHoBaHOI B OiK ii
30iablIeHHs auire Ha 5,0 % Npu3BOAUTHL A0 KJIiHIY-
HUX IpOSIBiB peaklliii HOpMaJlbHUX TKaHWH, a TakKe
BiIXWUJIEHHS Y 0iK 3MEHILIEHHST — 10 30iJbIIeHHS Kilb-
KocTi peunauBiB [7]. Ha e MoXyThb BIUIMBAaTH Taki
pi3Hi i3uyHi Ta JOACHKI (PakTOpH, SIK SIKIiCTh Iepe-
JIIPOMEHEBOro ToMorpagiyHOro OOCTeXeHHSs, mpa-
BUJIbHICTh KOHTYPYBaHHSI MyXJIMHHOI'O 00’€MY Ta Op-
raHiB pU3KKY, AJITOPUTM PO3PAXYHKY PO3IMOAiTY 103U B
MJaHy4ill cucTeMi, SKicTb BTOPUHHOI CUMYJSLII,
BIATBOPEHHS MOJOXEHHS MAaLiEHTKU ITi1 4aC KOKHOTrO
ceancy I1T, i 3MiHM B TyXJIMHI i1 HABKOJUIIIHIX TKAHU-
Hax miJg yac nmpoMeHeBoi Teparii [8, 9]. 3a3HaueHa re-
TEPOreHHICTh 3HAYHOIO MipOI0 MOCUJIIOETHCS BHACJi-
ITOK HAaOpSIKY M’SIKUX TKaHWH B Pe3yJbTaTi ITicisgorne-
pauiiiHo1 TpaBMU.

Merta TOIOMETPUYHOI MiATOTOBKY MEPeT JTIKYBaHHIM —
MOBTOPUTHU TIOJOXKEHHS MALi€HTKU, 3adaHe CUMYJISITO-
poM, 106 moBTOopuT PTV (planning tumor volume —
3arJJaHOBaHWI 00’ €M OMPOMIHEHHS) i IPOCTOPOBI BiTHO-
CMHM MiX I0JIeM BUTIPOMiHIOBaHHS Ta OpraHaMu pU3UKY,
SIKi OyJIM BU3HAUEHI M yac miaaHyBaHHs. Po3nonin no3u,
copMyJIbOBAaHMH B TIJIaHi, € JIUIIIE iIeaTbHOI0 MOIEILTIO.
Icnye pesikuii po3puB MixX (paKTUYHUM i 3arJlaHOBAaHUM
pPO3MOAiNIOM 1031, OCOOJUBO Y MALIEHTOK 3 HAAMipHOIO
Macolo Tija. 3rifHO 3 MiXKHApPOAHUMM JaHWMHU MOXMOKa
BUILIE Y HALIIEHTOK 3 OXXUPiHHSM, HAaBiTh 3 BAKOPUCTAHHS
iMMoOinizawiftHux npuctpois [10—12].

TomMy mMTaHHS, 1O CTOCYIOTHCSI iHAMBIAYyadbHOTO
nigxony no jaikyBaHHs PTM 3ajexHo Bif KIiHIYHUX
0CO0JIMBOCTEN AOTENep He BTpaTUJIU CBOET aKTyalbHOCTI
[13, 14].

META JOCJIIJI2ZKEHHA

OLiHUTY BIUIMB aHTPONOMETPUYHUX NAHUX Ha BiIXM-
JIEHHSI MiX 3aIUIaHOBAHOIO 03010 i pe3yIbTaTaMu J03U-
METpii in vivo y malieHTOK, XBOPMX Ha pak TijJia MaTKH,
Npy OPOBEICHHI MicasionepauiiiHOro OnpoMiHEHHSI.

The principal treatment methods for uterine
cancer patients are surgical, radial, and combined
(surgical + radial) [4]. Application of a radiation
component (postoperative remote or combined
radiation therapy) in the combined treatment of
uterine cancer can improve the five-year survival
rate and reduce the number of relapses and distant
metastases |5, 6].

The results of radiation therapy (RT) depend on
the accuracy of dose delivery, recreating the dosi-
metric radiation plan, and the planned absorbed
doses from session to session. Thus, a deviation of
the focal dose from the planned one in the direc-
tion of its increase by only 5.0 % leads to clinical
manifestations of normal tissue reactions; the dose
deviation in the direction of its decrease leads to an
increase in the number of relapses [7]. These devi-
ations can be influenced by various physical and
human factors such as the quality of preradiation
tomographic examination, the correct contouring
of the tumor volume and risk organs, the algorithm
for calculating dose distribution in the planning
system, the quality of secondary modeling, repro-
ducing the patient’s position during each RT ses-
sion and changes in the tumor and surrounding tis-
sues during radiation therapy [8, 9]. This hetero-
geneity is vastly enhanced by soft tissue edema as a
result of postoperative trauma.

The goal of preradiation topometric prepara-
tion is to recreate the patient’s position set by the
simulator to duplicate the planned radiation vol-
ume and the spatial relationship between the
radiation field and the risk organs established
during planning. The dose distribution formulat-
ed in the plan is only an ideal model. There is
some gap between the actual and planned dose
distribution, especially in overweight patients.
According to international data, the error is high-
er in obese patients, even with the use of immobi-
lization gear [10—12].

Therefore, issues related to the individual
approach to the treatment of UC, depending on
the clinical features, have not lost their relevance
to date [13, 14].

OBJECTIVE

To evaluate the effect of anthropometric data on
the deviation between the planned dose and the
results of in vivo dosimetry in patients with uterine
cancer during postoperative irradiation.
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MATEPIAJIN TA METOJIN

ABTOpM MpoaHanidyBajlu pe3ybTraTy JikyBaHHs 110
xBopux Ha PTM cragiit IB—II, siki npoxoauau JiKy-
BaHHA y BifaiJieHHi mpoMeHeBoi Teparmii Y «IHcTu-
TyT MenuuHoi pafaiosorii im. C.I1. Ipurop’esa HAMH
Vkpainu» 3 2016 o 2019 poku. Bik mauieHTOK cTa-
HoBuB Bix 41 10 85 pokiB, cepeaniit Bik — (61,0 & 8,4)
POKY.

V nocnigkeHHi opanu ydacth 110 mamieHToK. 3 HUX
95 (86,4 %) xBopux Manu I cramiio 3axBOpIOBaHHS
(T1bNxMO), 15 (13,6 %) — 11 cranito (T2NxMO0). Bcim
xBopuM Ha PTM mnipoBoauiaocss KomOiHOBaHe JTiKyBaH-
Hs, sIK€ BKJIIOYAJIO XipypriuHe BTpy4YaHHsSI B 00Cs3i
eKCTHUpIALIil MaTKM 3 MpuAaTKaMK Ha IepIIoMy eTalli
Ta TicasonepauiiHuii Kypc IIPOMEHEBOI Tepallil Ha
JPYyroMy eTarli.

IMTauieHTKM OyJaM pO3MOIiJeHi Ha ABi TPyIu: rpymna
1 — 50 xBopux (45,5 %) — nmaLi€eHTKH, SIKi TPOXOIUIN
nikyBaHHg Ha anapati POKYC-AM, rpymna 2 — 60 xBo-
pux (54,5 %) — orpumyBajia KOH(QOPMHY IIPOMEHEBY
teparito Ha amapaTi Clinac 600 C.

BukopucToByBaiM METOAMKY KJIACUYHOTO (DpaKiiio-
HYBaHHSI 3 Pa30BOI0 OCepelKoBOI0 jgo3010 2.0 Ip 5
pa3iB Ha TwxkineHb. CyMapHa ocepeakoBa J03a IIpu
JUCTaHLIiHIN MpoMeHeBiit Teparii ckiana 42,0—50,0
Ip. g OUiHKM BIUIMBY aHTPOMOMETPUUYHUX JaHMX
MaIieHTOK Ha Pi3HUIIO MiX (PaKTUYHOIO i po3paxyH-
KOBOIO 103010 aBTOPU MPOBEIU AO3UMETPIl0 in vivo
MicJIsT TIEPIIOr0 CeaHCy i B CepeauHi micisione-
pauiifHoro Kypcy AMCTaHLIiAHOI MPOMEHEeBOI Tepaitii
(mmicnsa gocaruennsa 20,0 Ip) 3a momomororo araparty
UNIDOS-E ¢ipmu «PTW-Freiburg».

CratTucTUYHe ONpalloBaHHS OTPUMMAaHUX TaHUX
3AiMAICHIOBAJIOCS Ha IEePCOHAJIbHOMY KOMIT'IOTEpi 3a
nponoMoroio maketa rmporpaMm «STATISTICA 10.0» mpn
BUKOPUCTAHHI HemapaMeTPpUIHUX METOMIB IS MaTuX
BUOIpOK; JUISI BU3HAYEHHS BipOTiTHOCTI OTPUMaHUX
JAHUX BUKOPHMCTOBYBAJIM TOUYHUI KpuTepiit PDimrepa.
B ycix Bumaakax BiIMiHHICTb BBaXKajd CTaTUCTUYHO
BiporinHoto npu p < 0,05.

PE3VIJIBTATU

ITpoanamizoBano BrmB 1uionli nmoBepxHi Tima (ITI1T)
Ha PI3HUII0 MiXK (DAKTMYHO OTPUMAHOIO i pO3paxyHKO-
BOI0 103010 32 JAHUMMU JTO3UMETpii in vivo. MeaiaHa no-
kasHukiB [1I1T B obcTexxeHnx xBopux ckiana 1,92 m>
3a MM MPUHIIATIOM TS aHaJTi3y BiIXWJICHHS 3aIlJIlaHO-
BaHOI 103U XBOPi Oy PO3MOiJieHi Ha IBi TPYIU: TO-
Han 1,92 M? Ta MeHie Hixx 1,92 Mm% OTxe, y 69 (62,7 %)
3i 110 mauienroxk IIT 6yno < 1,92 M*, TaB 41 (37,3 %)
xBopoi — ITIIT > 1,92 M2

MATERIALS AND METHODS

The authors analyzed treatment results of 110 UC
patients stages Ib—II treated at the radiation therapy
department of the SO «Grigoriev Institute for
Medical Radiology of the National Academy of
Medical Sciences of Ukraine» from 2016 to 2019.
The patients ranged in age from 41 to 85 years, with
an average age of (61.0 * 8.4) years.

The study involved 110 patients. Of these, 95
(86.4 %) patients had stage I disease (T1bNxMO0),
15 (13.6 %) — stage II (T2NxMO0). All UC
patients underwent combined treatment, which
included surgical intervention (extirpation of the
uterus with appendages) at the first stage and a
postoperative course of radiation therapy at the
second stage.

The patients were divided into two groups: group 1 —
50 patients (45.5 %) — women who underwent treat-
ment on the device ROCUS-AM, group 2 — 60
patients (54.5 %) — who received conformal radia-
tion therapy on the linear accelerator Clinac 600 C.

The method of classical fractionation with a single
focal dose of 2.0 Gy 5 times a week was used. The
total focal dose for remote radiation therapy was
42.0—-50.0 Gy. To assess the effect of patients’
anthropometric data on the difference between the
actual and calculated dose, the authors performed in
vivo dosimetry after the first session and in the mid-
dle of the postoperative course of remote radiation
therapy (after reaching 20.0 Gy) using the
UNIDOS-E device manufactured by PTW-
Freiburg.

Statistical processing of the obtained data was
carried out on a personal computer using the pro-
gram package «STATISTICA 10.0» applying the
nonparametric methods for small data samples;
Fisher’s exact test was used to determine the statis-
tical significance of the obtained data. In all cases,
the difference was considered statistically signifi-
cant at p < 0.05.

RESULTS

The effect of body surface area (BSA) on difference
between the actually received and calculated dose
according to the in vivo dosimetry data was analyzed.
The BSA index median in the examined patients was
1.92 m? According to this principle, the patients were
divided into two groups to analyze the deviation of the
planned dose: with BSA indices > 1.92 m*and < 1.92 m%.
Consequently, 69 (62.7 %) of 110 patients presented
BSA < 1.92m? and 41 (37.3 %) — BSA > 1.92 m’.
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V nanienrox i3 [T < 1,92 M? BinmideHO BigxuiaeH-
Hs Bil 3aIJlaHOBaHOI O3W Ha MEPILIOMY CeaHCi Bin -
18,04 no 6,31 %, micia nocssruensst 20,0 Ip Ha mecsato-
My ceaHCi oIpoMiHeHHS — Bin -15,46 10 2,43 %. Meni-
aHa BiTHOCHMX BiIXWJIEHb Ha IIEPIIOMY CEaHCi CTaHO-
Buia -4,12 %, nicng nocsiruenns 20,0 Ip meniaHa Hes-
HaYyHO 3MEHIIMIACh Ta cKiraia -3,61 %. Y 24 (34,8 %) 3
69 mawienTox 3 ITIIT < 1,92 M? BinMivanocs 3pocTaHHS
MOKa3HMKAa BiIXWUJEHHS Bill 3arlaHOBaHOI 103U, a y 45
(65,2 %) malieHTOK CIOCTePirajaocs 3MeHIIEHHS LIbO-
ro Tmoka3HuKa Ha 10-My ceaHCi BiTHOCHO TEPIIIOTO.

VY nauienrox, ski maym [T > 1,92 M2, BinxuteHHA Bif
3aIUIAHOBAHOI 103K Ha IIEPIIIOMY CEaHCi CTAHOBUIIO Bill -
19,07 no 5,83 %, nicns nocsirHennst 20,0 Ip wieit mokas-
HUK 3MIiHUBCH 1 cki1anas Big -17,53 no 2,43 %. Meniana
BiTHOCHMX BiIXWJIEHb Ha MEPUIOMY CE€aHCi CTaHOBUJIA
-2,06 %, micnsa nocsrHenHs 20,0 Ip MeniaHa 3MeHIIMIACH
10 -1,55%.Y 23 (56,1 %) nauienroxk i3 41 3 ITIIT > 1,92 m*
BiIMivaioch 3pOCTaHHSI IOKA3HMKA BiIXWJIEHHS BiJl 3arl-
JJaHOBaHOI 103U, a 'y 18 (43,9 %) — iioro 3MeHIIEHHS Ha
10-My ceaHci BimHOCHO mepiioro (puc. 1).

V rpyni 1 (50 xBopux), 1Kka mpoxoausia JiKyBaHHS Ha
amapari POKYC-AM, noxkasuuk ITIIT > 1,92 M2 Big-
miueHo y 8 (16,0 %), a ITIIT < 1,92 m> — y 42 (84,0 %)
MNalLi€HTOK.

VY rpymi 2 (60 xBopHX), siKa MPOXOANIIA JTIKyBaHHS Ha
amapari Clinac 600 C, mokasuuk IIIIT > 1,92 m? Big-
miveHo y 33 (55,0 %) Ta ITIIT < 1,92 M*> —y 27 (45,0 %)
MNaLi€HTOK.

JAK BUAHO 3 TpeACTaBJICHUX HAHMX, ICHYE 3a-
JIEXKHICTb BiiXxujieHHs 403U Big nokazHuka I[TIIT micas
orpuManHs 20,0 Ip Ha minsHky Tasy. Tak, y 34,8 %

In patients with BSA < 1.92 m? there was a devia-
tion from the planned dose at the first session from -
18.04 to 6.31 % and, after reaching 20.0 Gy, at the
tenth session of irradiation from -15.46 % to 2.43 %.
The relative deviation median at the first session was
-4.12 % and, after reaching 20.0 Gy, the median
decreased slightly to -3.61 %. The deviation index
increased from the planned dose in 24 (34.8 %) of 69
patients with BSA < 1.92 m?, and 45 (65.2 %)
patients showed its decrease at the tenth session rel-
ative to the first.

The deviation from the planned dose at the first ses-
sion ranged from -19.07 to 5.83 % in patients with
BSA > 1.92 m?; but, after reaching 20.0 Gy, this index
changed and ranged from -17.53 % to 2.43 %. The rel-
ative deviation median at the first session was -2.06 %;
however, after reaching 20.0 Gy, the median decreased
to -1.55 %. There were an increase of the deviation
index from the planned dose in 23 (56.1 %) patients out
of 41 with BSA > 1.92 m?, and in 18 (43.9 %) — a
decrease at the tenth session relative to the first (Fig. 1).

In Group 1 (50 patients), treated on the ROCUS-AM
device, the BSA index > 1.92 m® was observed in 8
(16.0 %), and the BSA index < 1.92 m? — in 42
(84.0 %) patients.

In Group 2 (60 patients), treated on the Clinac
600 C device, the BSA index > 1.92 m? was observed in
33 (55.0 %) diseased, and the BSA index < 1.92 m?> —
in 27 (45.0 %) patients.

As can be seen from the presented data, there is a
dependence of the dose deviation on the BSA index
after receiving 20.0 Gy to the pelvis. Thus, the authors

Box & Whisker plot

IEIMean

9 MeansSE

>192w/me <1,92MM° | T yoor o
MNT/BSA =

BiaxuneHHs, ceaHc 1, % / Deviation, session 1, %

IEIMean

8 MeansSE

>192W/m <192W/M | T yoarsy oges
MNT/BSA =

BigpxuneHHs, ceaHc 1, % / Deviation, session 1, %

PUCYHOK 1. BigHocHe BigxuneHHa Big 3ani1aHOBaHOT 403U 3aneXHo Bif nokasHuka MNT

Figure 1. Relative deviation from the planned dose depending on the BSA index
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marienTok 3 [T < 1,92 M? BimMivastocst 3pocTaHHSI I1O-
Ka3HMKAa BiIXWJICHHS Bil 3aIjlaHOBaHOI J0O3U, a MOro
3MEHIIEHHs crocTepirajgocs y 65,2 % mnauieHTok. Boj-
Houac y 56,1 % nauienTok 3 ITIIT > 1,92 m? BinMiuanaoch
3pOCTaHHSI TTOKAa3HWKa BiIXWJICHHS Bil 3aluiaHOBaHOI
no3u, ay 43,9 % Bin 3meninyBaBcs. Lli maHi BKa3yloTh Ha
JOLLIbHICTh MPOBEAEHHS NO3MMETPil in vivo Ha eTamnax
MpOBeIeHHS TIPOMEHEBOI Teparlii I Kpallloro MOHITO-
PUHTY TIporpecy naiieHTok y nporeci ITT.

3 oy Ha GaratogakTOpPHICTh BIUIMBY iHIMBidyalb-
HUX TOKa3HUWKIB (Maca Tijia, 3picT, epeIHbO3agHii po3-
Mip, Moka3HuK iHaekcy Macu tija (IMT)) Ha pesynsraTu
BUMIpIOBaHb aBTOPU TTpOaHai3yBaay KOXEH 3 BUIIIEHA3-
BaHMX iHAEKCiB. ITOKa3HUKHU CTYyIeHsI OKUPIiHHS 3a7I€XKHO
Bil BUIYy OMPOMiHEHHS TIpeACcTaB/ieHi B Ta0aui 1.

Mepiana IMT y manientok rpynu 1 ckiana 26,6 kr/m?,
a cepelHe 3HaYeHHS — 27,2 Kr/M?, TOMi K y MaLli€HTOK
rpynu 2 Ui nmokasHuku ckiaau 34,9 ta 34,2 kr/m?
BiTTOBiAHO.

IIpu ompoMiHeHHi Ha raMma-TeparneBTUYHOMY ara-
pati aBTOpM HE BUSIBUJIM BipOTiTHOI 3a71€KHOCTI BILJIUBY
KOHCTUTYLLIOHAJIBHMX OCOOIMBOCTEN HA TOCITiIKyBaHU I
MOKa3HUK.

VY T1abnuui 2 npencTaBiieHO BIJIUB KOHCTUTYLIIOHAJb-
HUX 0COOJIMBOCTEH Ha (PAKTMUHO OTPUMaHY 103y CIU30-
BOIO MPSIMOI KUIIKW, BUMIPSIHY 3a JOIIOMOTOIO JT03U-
MeTpii in vivo y MallieHTOK TPYIM 2, SIKi OTPUMYBaJIN
JikyBaHHg Ha anapati Clinac 600 C.

K BUAHO 3 TIpeCcTaBAeHUX B TaOAMLi JaHUX, TIPU OM-
poMmineHHi Ha amapari Clinac 600 C cepen ycix po3misi-
HYTHX (DaKTOPIB BipOTiZHMI BIJINB MAa€ TiJIbKW Maca Tijia
ta IMT Ha gecsaToMy ceaHCi ompoMiHeHHs (Koedilli-
eHTH Kopensauii -0,288534 ta -0,369646 BinnosinHO).

3i 30inbmieHHIM IMT ¢akTUyHO OoTprMMaHa 103a Ha
CJIM30BY NPSIMOI KUILKK, BUMIpsiHA 3a JOMOMOIOIO 10-
3UMETPIi in vivo Ha JIeCATOMY C€aHCi OIPOMiHEHHS, HAa0-
JIMKYEThCST A0 po3paxyHkoBoi. IIpu IMT 43,0—50,0
Kr/M? (pakKTMYHO OTpMMaHa [03a Ha CJIM30BY MPSIMOI
KMILKU 3 OiJIbIIO0 J0JIeH0 BipOTiAHOCTI BiAIOBiga€e 3am-
JIaHOBaHil 103i Ta cTaHOBUTH 2,0 Ip.

observed an increase in the deviation index from the
planned dose in 34.8 % of patients with the BSA index
< 1.92 m?, and its decrease — in 65.2 % of patients.
The authors detected an increase in the deviation
index from the planned dose in 56.1 % of patients
with BSA > 1.92 m?, whereas its decrease was noted in
43.9 % of patients. These data indicate the feasibility
of in vivo dosimetry throughout the radiation therapy
course to better monitor patients’ progress.

Considering the multi-factorial influence of indi-
vidual indicators (weight, height, anterior-posterior
size, body mass index (BMI)) on the measurement
results, the authors analyzed all the above character-
istics. Indices of the obesity degree depending on the
type of radiation therapy are presented in Table 1.

The BMI median for patients in Group 1 was
26.6 kg/m?, and the mean value was 27.2 kg/m?,
while for patients in Group 2, this indicator was
34.9 and 34.2 kg/m?, respectively.

The authors did not find a statistically significant
dependence of the influence of constitutional
peculiarities on the studied indicator while using
the gamma-therapeutic device.

Table 2 shows the effect of constitutional peculi-
arities on the actually received dose on the rectal
mucosa, measured by in vivo dosimetry in Group 2
patients treated on the Clinac 600 C device.

As can be seen from the data presented in the table,
when undergoing treatment on the Clinac 600 C
device, among all the considered factors, only body
weight, and BMI at the tenth irradiation session
have a statistically significant effect (correlation
coefficient -0.288534 and -0.369646, respectively).

With an increase in the BMI, the actually
received dose on the rectal mucosa, measured by
in vivo dosimetry at the tenth irradiation session,
approaches the calculated one. With a BMI of
43.0—50.0 kg/m?, the actually received dose on the
rectal mucosa with a higher statistical significance
corresponds to the planned dose and is 2.0 Gy.

Ta6nauusa 1
MNoKa3HMKM CTYNEHA OXKMPIHHA 3aNeXHO BiA BUAY ONpOMiHEHHA
Table 1
Indices of the obesity degree depending on the type of radiotherapy
CTyniHb OXUPiHHS POKYC-AM / ROCUS-AM Clinac 600 C Bcboro / Total
Obesity Degree Ipyna 1 / Group 1, n =50, (%) Ipyna 2 / Group 2, n = 60, (%) n=110, (%)
Hopma / Norm 22 (20,0) 10 (9,0) 32(29,1)
1 (30,00—-34,99) 18 (16,4) 26 (23,6) 44 (40,0)
2 (35,00-39,99) 10 (9,0) 12(10,9) 22 (20,0)
3 (>40,00) 0(0,0) 12 (10,9) 12 (10,9)
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Ta6nuusa 2
Bnnue KOHCTUTYLiOHaNbHMX 0CO06IMBOCTEN HA (haKTUUHO OTPMMAHY A03Y C/IM30BOI0 MPAMOT KULIKKU, BUMIpAHY 33
JOMOMOroto ao3umerpii in vivo

Table 2
The effect of constitutional peculiarities on the actually received dose on the rectal mucosa, measured by
in vivo dosimetry

Kopensuii 3a peiituirom CnipmeHna / Spearman’s rank correlation coefficient
HasiBHa KinbKicTb nawujieHToK Peittunr Cnipmena T(N-2) P piBeHb

Mapa 3amiHHNX
Pair of Variables

Available total number of patients Spearman’s rating p level
Po3mip & 1 ceaHc (dakT. posa) / Size & session 1 (actual dose) 60 -0,020158 -0,15222 0,879548
Poamip & 1 ceanc (pisuug) / Size & session 1 (difference) 60 0,020158 -0,15222 0,879548
Po3wmip & 10 ceanc (dpakT. go3a) / Size & session 10 (actual dose) 60 0,199603 1,53792 0,129601
Poamip & 10 ceaHc (pisnuug) / Size & session 10 (difference) 60 -0,199603 -1,53792 0,129601
Po3mip & BigHocHa pisHuus / Size & relative difference 60 -0,176855 -1,35661 0,180254
3pict & 1 ceaHc (daxr. 1o3a) / Height & session 1 (actual dose) 60 -0,147828 -1,12848 0,263845
3picT & 1 ceaHc (pisHnug) / Height & session 1 (difference) 60 -0,147828 1,12848 0,263845
3pict & 10 ceaHc (dakT. po3a) / Height & session 10 (actual dose) 60 -0,178734 -1,3715 0,175595
3pict & 10 ceaHc (pisnmus) / Height & session 10 (difference) 60 0,178734 1,3715 0,175595
3picT & BigHocHa pishuuga / Height & relative difference 60 0,042511 -0,32124 0,749201
Maca Tina & 1 ceaHc (dbakT. nosa) / Weight & session 1 (actual dose) 60 0,112271 0,85302 0,397218
Maca Tina & 1 ceaHc (pisHuus) / Weight & session 1 (difference) 60 -0,112271 -0,85302 0,397218
Maca Tina & 10 ceatc (dakr. fo3a) / Weight & session 10 (actual dose) 60 0,288534 2,27515 0,026677
Maca Tina & 10 ceaHc (pisHuus) / Weight & session 10(difference) 60 -0,288534 -2,27515 0,026677
Maca Tina & BigHocHa pisHuus / Weight & relative difference 60 -0,227929 -1,76734 0,082524
IMT & 1 ceaHc (pakT. no3a) / BMI & session 1 (actual dose) 60 0,191462 1,47275 0,146319
IMT & 1 ceaHc (pisHuus) / BMI & session 1(difference) 60 -0,191462 -1,47275 0,146319
IMT & 10 ceaHc (dakT. 1o3a) / BMI & session 10 (actual dose) 60 0,369646 3,00349 0,00396
IMT & 10 ceaHc (pisHnugs) / BMI & session 10(difference) 60 -0,369646 -3,00349 0,00396
IMT & BigHocHa pistuugs / BMI & relative difference 60 -0,19295 -1,48464 0,143149

ABTOpPM 3aCTOCYBaIM KJIACTEPHUI aHai3 IJisI BUBUEH- The authors used cluster analysis to study the

HsI KOMILUIEKCHOTO BIUIMBY iHAMBiTyalbHMX MoKa3HUKIB  complex effect of individual indicators on the dif-
Ha Pi3HUIII0 MiXX PO3paxyHKOBOIO i oTprMaHoO0 103010y  ference between the calculated and received dose
naiieHToK ABOX TpyI. Bcei mamienTku rpynu 1, gki mpo-  in patients of the two groups. All Group 1 patients
xonunu nikyBaHHg Ha amapati POKYC-AM, npu cra-  treated on the ROCUS-AM device were divided
TUCTUYHOMY OIpallloBaHHI JAaHUX PO3MOIiJieHI Ha nBa  into two clusters during statistical data processing,
KkJjactepu 3aiexxHo Big nokasHukiB IMT Ta IIIIT, mmo  depending on the BMI and BSA indices shown in
npencTaBieHi Ha pucyHKy 2. Lle He cami mokasuukm, a  Figure 2. These are not the indicators themselves

CTaHJAapTU30BaHi JaHi. but standardized data.
Npadik cepepHiXx 3Ha4YeHb AN1S1 KOXKHOIO Knacrepa
15 Plot of Means for Each Cluster
| ; ;
1 1
1,0k frmm s A
| |
05} -~ d‘? :':':':':':‘:‘:'i‘i‘l'l'l'l? ,,,,,,,,,,,,,,,
1 1
] ———————————
| |
| |
05 b  EECETEEEN
[ ‘ . . .
1o T ””:':':':':':':':':':? 777777777777777 PucyHOK 2. [laHi knactepHoro aHanisy nayi€eHToK
' } } rpynu 1 3anexHo Big nokasHukie IMT ta MNAT
ABL [ o —o-Knacrep 1 MpumiTka. _cp, - cTaHgapTM30BaHi AaHi
} } Cluster 1
o ! ! _D_gfa?epz 2 Figure 2. Cluster analysis data for Group 1 patients
IMT_cn/sBMI_sd_ . n_nTl; Icm/BSA_sd uster depending on the BMI and BSA indices
MiKHi / Variables Note. _sd - standardized data
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Ax 6auMMoO Ha PUCYHKY 2, Ili KJIacTepu He BiApi3Hs-
IOThCH, 1O MiATBEPAXKYEThCS JaHUMM B TaOaMLI 3.

IIpoaHanizyBaBIIM BCi MOKA3HUKU Ta PiZHULIID MiX
ceaHcaMU MOXKHa 3pOOUTH BUCHOBOK, 1110 Y MAlliEHTOK
rpynu 1 BigCcyTHi BiAMiHHOCTI Ha 3Ha4yIllOMY piBHi,
1110 MiATBEPKYETHCS JAHUMMU, TIPEACTABIEHUMU B Ta0-
i 4.

Bci mauienTku rpynu 2, sIKi MPOXOIUIIN JIiIKyBaHHS Ha
amapari Clinac 600 C, O6yau Takox pO3IOIiIeH]i Ha aBa
Kjactepu 3ajiexkHo Bif mokasHukiB IMT ta ITIIT (puc. 3).

Ta6nauusa 3
XapaKTepucTUKa AKOCTI Knacrepu3auii nayieHTok rpynu 1

Table 3

As presented in Figure 2, these clusters do not
differ, which is confirmed by the data in Table 3.

After analyzing all the indicators and the differ-
ence between sessions, a conclusion can be
reached that Group 1 patients do not exhibit dif-
ferences at a statistically significant level, which is
confirmed by the data presented in Table 4.

All Group 2 patients treated on the Clinac 600 C
device were also divided into two clusters depend-
ing on the BMI and BSA indices (Fig. 3.).

Characteristics of the clustering quality in Group 1 patients

EBkniposi BigcTani Mix knactepamu / Euclidean Distances Between Clusters
Biacrani Huxue piaroHani / Distances Below the Diagonal
Bincrtani B kBagparti Buwie giaronani / Distances Squared Above the Diagonal

Homep knacrepa

Cluster Number

N1 No2
Nei 0,000000 1,98867
No2 1,407788 0,000000
Ta6nuus 4
PisHuuA BapiabenbHoCTeN KnacTepiB y NauieHToK rpynu 1 3anexHo Big ceaHcy
Table 4

The difference in cluster variability in Group 1 patients depending on the RT session

U-kputepiit ManHa-YitHi / Mann-Whitney U-test

MokasHuk

. Rank Si Rank Si . 2*1sided
Indicator agr. 1um agr. 2u m U Z p-level Z adjusted p-level Gr.1 Gr.2 exastl:t(;)
1-i1 ceaHc, pisHuLS 721,00 455,00 245,00 0,731925 0464215 0,731925  0,464215 28 22 0,474255
Session 1 difference
10-i1 ceaHc, pisHuLA 743,00 433,00 223,00 1,912089  0,233227  1,192089  0,233227 28 22 0,239905
Session 10 difference
BinHocHa pisHuug 719,00 457,00 247,00 0,690101  0,490131  0,690101  0,490131 28 22 0,500335

Relative difference

Mpadik cepeaHix 3HaYeHb A/1IA KOXKHOr0 Knacrepa
20 Plot of Means for Each Cluster
3 T T
| |
1,5 - ity HERREEE—
‘ e
ol ? S ? ,,,,,,,,,,,,,,,
| |
| |
0,5 -----m e b
| |
| |
0,0 -------------- R oo
| |
| | . . .
o5l e l-"rf 77777777777777 PucyHokK 3. laHi KNacTepHoro aHanisy nauieHTok
i | rpynu 2 3anexHo Big nokasHukis IMT Ta MNT
A0 b I Knacrep 1 MpumiTka. _ca - cTaHaaPTM30BaHi AaHi
} } ~O~ Cluster 1 P —Ch Aap A
15 1 1 _n.gfactTePZZ Figure 3. Cluster analysis data for Group 2 patients
’ uster N . .
IMT_cnéBNbI/IiIl_lsl:ii/vaﬂ';%fiBSA-Sd depending on the BMI and BSA indices
Note. sd - standardized data
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IIpu aHamizi xapakTepMCTMKU SIKOCTi KJlacTepu3allii When analyzing characteristics of the clustering
MAali€HTOK IPYIH 2 CIIOCTePira€Thes BiporigHa pizHuus  quality in Group 2 patients, a statistically significant
MiX Kiactepamu (Tabi. 5). difference between the clusters is observed (Table 5).

BapiabenbHicTb KJ1acTepiB y MalliEHTOK TPYMH 2 3aJIeXK- The cluster variability in Group 2 patients depen-
HO Bill ceaHCy OITpOMiHEHHSI TTpeacTaBIeHo B Tabmili 6.  ding on the irradiation session is presented in Table 6.

YV nauieHTOK rpynu 2 Ha 3Ha4YyIIOMY PiBHi cepell BCix In Group 2 patients, among all the used indica-

TMOKa3HWKIiB Ma€ 3HaUYeHHS TUTLKM Pi3HUII MiXX po3pa-  tors, only the difference between the calculated
XYHKOBOIO i (p)aKTUYHO OTPUMAHOIO 103010 Ha aecsaTto-  and actually received dose at the tenth session
My ceaHci (p level < 0,05000). Cxematuune 300paxkeH-  (p level < 0.05000) has a statistically significant
HS OTpUMAaHMX JAaHUX MIXKJIACTEpPHOI pi3HMIII y mami-  value. A schematic representation of the obtained

Ta6nuusa 5
XapaKTepucTUKa AKOCTI Knacrepu3auii nayieHToK rpynu 2

Table 5
Characteristics of the clustering quality in Group 2 patients

EBknipoBi BigcTani Mix knactepamu / Euclidean Distances Between Clusters
Biacrani Huxue piaroHani / Distances Below the Diagonal
Bincrani B kBagparti Buwie piaronani / Distances Squared Above the Diagonal

Homep knacrepa

Cluster Number

N1 No2
Ne1 0,000000 2,775801
No2 1,666074 0,000000
Ta6nuua 6
PisHuuA BapiabenbHoCTeN KnacTepiB y NaUieHTOK rpynu 2 3aNexHo Bif ceaHcy
Table 6

The difference in cluster variability in Group 2 patients depending on the RT session

U-kputepiit ManHa-YitHi / Mann-Whitney U-test

Moka3Huk
. Rank Si Rank S . 2*1sided
Indicator o e v z p-level Zadjusted p-level  Gr.1 Gr.2 exascl:t(;
1-i1 ceaHc, pisHnLs 466,00 1304,00 295,00 -1,21820 0,223 -1,21832 0,223 18 42 0,228604
Session 1 difference
10-if ceaHc, pisHuust 411,00 1358,00 240,00  -2,11539 0,034 -2,11548 0,034 18 42 0,033517
Session 10 difference
BigHocHa pisHuLis 477,00 1293,00 306,00  -1,03712 0,300 -1,03713 0,300 18 42 0,306563
Relative difference
Boxplot 3a rpynoto / Bozplot by group
3miHHa: CeaHc 10_pi3H / Variable: Session 10_diff
0,5
£
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ol | N I PucyHOK 4. Bigo6paxeHHs MiXKnactepHoi
O’ - . . . .
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0,2 25%-75% . . . . . .
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Group 2 patients at the tenth session
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€HTOK Tpynu 2 Ha JIeCSTOMY ceaHci mpeacTaBieHo Ha  data on the intercluster difference in Group 2 pa-

PUCYHKY 4. tients at the tenth session is exhibited in Figure 4.
B Ttabaunsix 7 Ta 8 mpencTaBiaeHO ONMKMC BXiTHUX I1apa- Tables 7 and 8 describe the input parameters for
METPiB /I KOXKHOTI'O KjacTepa. each cluster.
B Tabnuui 9 npeacraBiieHO KopesUiiiHU B3aEMO3B’ 51~ Table 9 shows the correlation of individual
30K iHAMBiAyaJbHUX MTapaMeTPiB NALIIEHTOK IPyNu 2. parameters of Group 2 patients.
Ta6nuusa 7
BxipHi napameTpu AnA nepwioro Knacrepa nauieHTokK, AKi npoxoaunu nikyBaHHA Ha anapari Clinac 600 C
Table 7

Input parameters for the first cluster of patients treated on the Clinac 600 C device

HuxHiit — BepxHii

Moka3Huk K-cTb nau. Cepepte 3HayeHHs  MepiaHa MiH—makc KBAPTUND Cranpg. BigxuneHHs
Indicator  Number of patients = Mean value Median Min—max Lower—upper quartile Stand. deviation
Po3wip / Size 18 14,1944 14,5 11-16 13,5-15 1,284968
3pict / Height 18 161,111 162 151 - 176 157 — 164 5,758767
Maca Tina / Body mass 18 108,0556 105,5 96 — 127 101 - 118 8,894626
IMT / BMI 18 41,75 41,75 34,8 -515 38 -45 4,476902
[NT / BSA 18 2,1356 2,17 2,01 2,05-2,18 0,078157
Mpumitkn. IMT — ingekc macy Tina; MNMNT — nnowa noBepxHi Tina.

Notes. BMI — body mass index; BSA — body surface area.

Ta6nuus 8

BxigHi napameTpu gna apyroro Kaacrepa nauieHToK, AKi npoxoaunu nikyBaHHA Ha anapari Clinac 600 C
Table 8

Input parameters for the second cluster of patients treated on the Clinac 600 C device

HuxHiih — BepxHii

MokasHuk K-ctb nay.  CepepHe 3HayeHHs  MepjaHa Min—makc KBApTMAb CTaHp. BigxuneHHs
Indicator Number of patients Mean value Median Min—max Lower—upper quartile Stand. deviation
Poawmip / Size 42 11,8293 12 9-15 11-125 1,40361

3pict / Height 42 161,6951 162 151 — 171 158 — 166 5,501

Maca Tina / Body mass 42 79,7927 82 49 — 93 76 — 86 10,36157

IMT / BMI 42 30,6049 30,5 18-38,5 27,4-339 4,65838

MNT / BSA 42 1,8398 1,86 1,52 - 2,01 1,77-1,93 0,11464

TMpumitkn. IMT — iHgexc mMacu Tina; MIMNT — naowwa noBepxHi Tina.
Notes. BMI — body mass index; BSA — body surface area.

Ta6nuusa 9
PisHuua BapiabenbHocTen KnactepiB y NauieHTOK rpynu 2 3anexHo Bif ceaHcy

Table 9
The difference in cluster variability in Group 2 patients depending on the RT session

U-kputepiii ManHa-YitHi / Mann-Whitney U-test

MokasHuk

. Rank S Rank S . 2*1sided
Indicator a(r;r. 1um a(r;r. 2um 1] z p-level Z adjusted p-level Gr.1 Gr.2 exas(I:t‘:)
lMepeaHbo3aHil po3mip 825,00 945,00 84,0 4,69 0,00 4,72 0,00 18 42 0,00
Anterior-posterior size
3pict / Height 500,00 1269,50 329,5 -0,65 -0,51 -0,65 -0,51 18 42 0,51
Maca Tina / Body mass 909,00 861,00 0,0 6,07 0,00 6,08 0,00 18 42 0,00
IMT / BMI 890,00 880,00 19,0 5,76 0,00 5,76 0,00 18 42 0,00
MnT / BSA 908,50 861,50 0,5 6,06 0,00 6,07 0,00 18 42 0,00

Mpumitkun. IMT — ingekc macw Tina; MNMNT — naowa noBepxHi Tina.
Notes. BMI — body mass index; BSA — body surface area.
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TakyuM YMHOM BU3HAUYEHO, 1110 Y MALliEHTOK I'PYIU 2 Ha
3HAUYylLIOMY PiBHI cepel BCiX JOCTiIKyBaHUX O3HAK Ba-
TOMUMH € TIOKa3HUKU TepeTHbO-3aAHBOTO PO3MIipy,
IMT Ta ITITT.

OBI'OBOPEHHA

binbuiicts xxiHOK 3 PTM MaloTh HaJ/IMIIKOBY Bary abo
CTPaXXIAaroTh Ha OXUpiHHA. [Tompu ynciaeHHi JaHi 11010
HEraTMBHOTO BIUIMBY HAaIMIIKOBOI MacH Tijla Ha
XipypriuHe BTpy4YyaHHsI W aja’toBaHTHY XiMmioTepamito, il
BIJIMB Ha IpOMEHEeBY Tepartito irHopyeTbes [10]. Bueni 3
Hpro-/Ixepci pocaigxyBanu kopendmii Mixx IMT i
BiIXWJIEHHSM OTpUMaHOi 103U y 117 mali€eHTiB, SIKi OT-
pUMYBaJIM IIPOMEHEBY Teparlilo Ha MaJInii Ta3 3 IIPUBOLY
paKky MepeaMixypoBoi 3a/1031, Ta ONUCANIM, L0 PiZHULIS
B OTpUMAaHiil 1031 3MiHIOEThCS 3i 30inbieHHaM IMT 3
1,3 % nis TUX, XTO Ma€ HOpMaJIbHY Bary, 1o 21,2 % nis
IHIIMX, SKi CTpaXaaloTh Ha oXupiHHSA [11]. B maHomy
JTOCITiIKeHHi Tpy onpoMiHeHHi Ha antapati POKYC-AM
HE BUSIBJIEHO BILIMBY aHTPOIIOMETPUYHMX TaHUX Ha Pi3-
HULIO MiXX OTPUMAHOIO i 3arIaHOBAHOIO J03010, MOX-
JINBO, Yepe3 BiICYTHICTh MAIliEHTOK 3 BUPAXKECHUM OXKU-
piHHAM; a nipy onpomiHeHHi Ha amapati Clinac 600 C
IMT wmae BiporinHuii BIUIMB Ha IE€CSTOMY CE€aHCi OIpo-
MiHeHHs (KoedinieHT Kopesiii -0,288534 Ta -0,369646
BiamoBinHo). 3i 30ib1IeHHSIM IMT ¢dakTnyHO oTpUMa-
Ha J03a Ha CJIU30BY IMPSIMOI KUIIKM, BUMipsiHA 3a AOIO-
MOTOI0 JO3MMETpii in Vivo, Ha JecSITOMYy CeaHCi OIl-
pOMiHEHHS HabIMKaeThes 10 po3paxyHKoBoi. [Tpu IMT
43,0—50,0 kr/m? (pakTMYHO OTpUMAHA 1034 Ha CIM30BY
OpsIMO1 KMILKU 3 OUIbIIOK JI0JIeI0 BipOrimHOCTI BiaMo-
Bilae 3arutaHoBaHii 103i Ta ctaHoBUTH 2,0 Ip.

Tumn oxXXupiHHS MOXKe BIIMBATH HA TTOXUOKU, TOMY 11O
IIKipHi CKJIaaKu OyayTh OUIbLI PYXJIMBUMM IpPU LIEHT-
paJibHOMY OXUPiHHi. Buxoasuu 3 LbOro aBTOpy NpoBeInu
aHaJIi3 iHIIMX aHTPOTIOMETPUYHMX TaHUX, SIKUI T0Ka3aB,
1110 TALIIEHTKHU BiAPi3HSIOTHCS MixK COOO0I0 32 TOKa3HUKOM
IIT, meniana sikoro craHoBuThb 1,92 M2, ¥V maliieHTOK 3
IIIT monazn 1,92 M*> MediaHa BiTHOCHOTO BiIXWJIEHHS Ha
nepuioMy ceaHci ckiana 2,1 %, toni sk npu I[TIT meH1e
Hix 1,92 M2 —4,1 %. 3rinHO 3 MixXKHAPOAHUMU JAHUMU MO~
XuOKa BUILIA Y MALIEHTOK 3 OXKUPIHHSIM, IMOMPU BUKOPUC-
TaHHS iMMOOIiTi3aiitHuX ipuctpois [11, 12]. Wu 3i criB-
aBT. [15]npoaeMoHCTpyBaiM, 11O CepeaHi aOCOIOTHI BiJl-
XWJICHHSI B TPBOX ITOCTYITAIbHUX HAIIPSIMKaX MO3UTUBHO
kopenoroth 3 IMT y 30 nauieHTok 3 PTM, siki oTpumyBa-
JIM a7’ I0BaHTHY IPOMEHEBY Tepartito Ha Majinii Ta3. OgHaK
JaHi LIbOTO AOCIIMKEHHS MTOKa3yIoTh JesKi 3MiHM Y (haK-
TAYHO OTpUMaHii no3i micnsg orpumanHs 20,0 Ip Ha mi-
JgHKy Ta3a. Tak, y 34,8 % nanienrtok 3 [TIT < 1,92 m? Bin-
Mivajocsl 3pOoCTaHHSI MOKa3HMKA BiIXWJIEHHS Bil 3aria-

Thus, it was determined that in Group 2
patients, among all the studied features, only the
indices of anterior-posterior size, BMI, and BSA
have a statistically significant value.

DISCUSSION

Most women with UC are overweight or obese.
Despite the numerous data regarding the unfavor-
able effects of excess body weight on surgery and
adjuvant chemotherapy, its influence on radiation
therapy is ignored [10]. Researchers from New
Jersey examined correlations between BMI and dose
deviation in 117 patients (who received pelvic radia-
tion therapy for prostate cancer), positing that the
difference in the received dose changes with increas-
ing BMI from 1.3 % for those of normal weight to
21.2 % for others who are obese [11]. In this study,
when undergoing treatment on the ROCUS-AM
device, zero effect of anthropometric data on the
difference between the received and the planned
dose was observed, possibly due to the absence of
patients with severe obesity. While irradiated on the
Clinac 600 C device, BMI has a statistically signifi-
cant effect at the tenth irradiation session (correla-
tion coefficient -0.288534 and -0.369646, respec-
tively). With an increase in the BMI, the actually
received dose on the rectal mucosa, measured by in
vivo dosimetry at the tenth irradiation session,
approaches the calculated one. With a BMI of
43.0—50.0 kg/m?, the actually received dose on the
rectal mucosa with a higher statistical significance
corresponds to the planned dose and is 2.0 Gy.

The type of obesity can affect errors because the
skin folds will be more mobile with central obesity.
Based on this, the authors analyzed other anthro-
pometric data, which showed that patients differ
from one other in the BSA index, the median of
which is 1.92 m’ The relative deviation median at
the first session in patients with BSA greater than
1.92 m2 was 2.1 %, while at BSA less than 1.92 m? —
4,1 %. According to international data, the error is
higher in obese patients, despite the use of immo-
bilization gear [11, 12]. Wu et al. have demonstrat-
ed that average absolute deviations in three trans-
lational directions positively correlate with the
BMI in 30 UC patients who received adjuvant
pelvic radiation therapy [15]. However, the data
from this study show some changes in the actually
received dose after receiving 20.0 Gy to the pelvis.
Thus, in 34.8 % of patients with BSA < 1.92 m?,
there was an increase in the deviation index from
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HOBaHOI 1031, a y 65,2 % malieHTOK CIIOCTePiraocs 3MeH-
IIEHHST 1IbOTO TTOKa3HMKa. BomHouac y 56,1 % martieHTok
3 [IIT > 1,92 m? BimMmivasoch 3pOCTaHHS TOKAa3HUKA
BIIXWJIEHHS BiJ 3arutaHoBaHol 1o3u, a y 43,9 % — itoro
3MEHILIEHHS, 1110 CBITYMTH PO HEOOXiTHICTb IHAWBITyaIb-
HOTO IAXOAy MO ITaHYBaHHSI IPOMEHEBOI Teparii y
mamieHTok 3 PTM 3 TITIT > 1,92 M? Ta IpoBeIeHHS 1031~
MeTpii in vivo Ha eTarax mpoBeIeHHS TPOMEHEBOI Tepaltii.

BUCHOBKU

ITpoananizyBaBILIM OTpUMAaHiI pe3yJbTaTh JOCIIXKEHHS,
CJIiJ1 3a3HAYMTH, 1110 aBTOPU BUSIBUJIA 3aKOHOMIpPHICTb Bifl-
XUJICHHSI MiX 3aIJJaHOBaHOIO 103010 i pe3y/ibTaTaMU 1031 -
MeTpii in vivo y mauieHTokK 3 PTM micist XipypriuHoro erta-
My JiKyBaHHSI 3aJIeXKHO BiJl aHTPONOMETPUYHMX JAHUX.

IIpoBeneHuii aHami3 OCHOBHMX aHTPOIIOMETPUYHUX
JaHMX ToKa3aB, 110 MaLliEHTKU BiAPi3HSIIOTHCS MiX CO-
6oro 3a nmokaszHukom IIIIT, meniaHa IKOro CTaHOBUTb
1,92 M2 Ha 1-My ceanci y mamienTox 3 ITIT monaz 1,92 m?
MejiaHa BIZHOCHOTO BigxwieHHs ckiana 2,1 %, Toai sIK
nipu [T menme Hix 1,92 M* — 4,1 %.

ITpu nikyBaHHi Ha amapati POKYC-AM mnoka3HuK
IIIT < 1,92 m? Binmiveno y 84,0 % mallieHTOK, a Ha
Clinac 600 C — y 45,0 %. Meniana IMT y nauieHTOK
rpyrmu 1 ckiana 26,6 Kr/M?, Tomi K y XBOPUX IPYIH 2
LIeil TOKa3HUK CKIaB 34,9 Kr/M?, 10 CBiAYMUTh PO Ipe-
BaJIlOBaHHS Y APYTiil IpyMi NaLli€HTOK 3 OXUPIHHSIM.

IIpu ompoMiHeHHi Ha raMma-TeparneBTUYHOMY ara-
paTi He BUSBJIEHO BipOTiJHOI 3aJ€KHOCTi BIUIMBY KOHC-
TUTYLLIOHAJILHUX OCOOJMBOCTEM MaLliEHTKX HA Pi3HUIIIO
MiXX PO3paxyHKOBOIO i (PaKTUYHO OTPMMAHOIO JO3010 Ha
CJIN30BY O0OJOHKY TMPSIMOI KUIITKH.

BomHouac npu ornpomineHHi Ha anapari Clinac 600 C
cepell yciX pO3rIsgHYTHUX (PaKTOpiB BipOrigHW BIUIMB
MalTh TiJIbKM NepelHbO3adHili po3Mip, mMaca Tijla Ta
IMT Ha nmecsaToMy ceaHCi ONPOMiHEHHs: 3i 30iTbIIEH-
HsaM IMT ¢akTruyHO oTprMaHa 103a Ha CJIM30BY MPSMOI
KMILIKM, BUMipsiHA 3a JOMOMOIOI0 JO3UMETPil in vivo Ha
JIECSITOMY CEaHCI OIPOMiHEHHSI, HAOIMXXYETHCS 10 PO3-
paxynkosoi. [Tpu IMT 43,0—50,0 xr/M?> paKTUIHO OT-
puUMaHa J03a BiINOBiTa€e 3arulaHOBaHii 1031 Ta CTaHO-
BUTH 2,0 Ip.

Mopska

ABTOpPHM CTATTi BUCJIOBIIOIOTh HAWIIMUPiLly BASYHICTH
BCIM CHiBpOOITHMKAM BilIiJIeHHSI MPOMEHEBO1 Teparii
Y «IHCTUTYT MEAUYHOI PaiioJioril Ta OHKOJIOTII iM.
C.I1. Ipurop’eBa HauioHanbHOI akageMii MEIUYHUX Ha-
YK YKpaiHu», 0COOJMBO iHXEHepy 3 eKCIlUlyaTallii 00-
nagHaHHa 1. CamodanoBy 3a A0MOMOry y MpoBeACHHI
IO3MMETPUIHUX BUMipIOBaHb.

the planned dose, and 65.2 % of patients had a
decrease in this indicator. There was an increase in
the deviation index from the planned dose in 56.1 %
of patients with BSA > 1.92 m?, and in 43.9 % — its
decrease. This indicates the need for an individual
approach to radiation therapy planning in UC
patients with BSA > 1.92 m? and to perform in vivo
dosimetry at the stages of RT.

CONCLUSIONS

After analyzing the study results, the authors,
depending on anthropometric data, established a
pattern of deviation between the planned dose and
the results of in vivo dosimetry in UC patients after
the surgical stage of treatment.

The analysis of the principal anthropometric
data showed that patients differ from one another
in the BSA index, the median of which is 1.92 m?.
The relative deviation median was 2.1 % at the first
session in patients with BSA greater than 1.92 m?,
while at BSA less than 1.92 m?> — 4,1 %.

During treatment on the ROCUS-AM device,
the BSA index < 1.92 m? was observed in 84.0 % of
patients; on the Clinac 600 C —in 45.0 %. The BMI
median in Group 1 patients was 26.6 kg/m?, while
in Group 2 — 34.9 kg/m?, which indicates the pre-
dominance of obese patients in the second group.

While using the gamma-therapeutic device, no
statistically significant dependence of the influence
of the patient’s constitutional peculiarities on the
difference between the calculated and the actually
received dose on the rectal mucosa was detected.

At the same time, when undergoing treatment on
the Clinac 600 C device, among all the considered
factors, only anterior-posterior size, body weight,
and BMI at the tenth irradiation session have a statis-
tically significant effect: with an increase in the BMI,
the actually received dose on the rectal mucosa,
measured by in vivo dosimetry at the tenth irradiation
session, approaches the calculated one. With a BMI
0f43.0—50.0 kg/m?, the actually received dose corre-
sponds to the planned one and is 2.0 Gy.
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