MUHUCTEPCTBO 30PABOOXPAHEHWS POCCUNCKOM ®ETEPAIITUU
MINISTRY OF HEALTHCARE OF THE RUSSIAN FEDERATION

®EJTEPAJIBHOE METUKO-BUMOJTOTUYECKOE ATEHTCTBO (PMBA POCCUN)
FEDERAL MEDICAL BIOLOGICAL AGENCY (THE FMBA OF RUSSIA)

MEJIUIITMHCKAS
PAJINOJIOTUSA

PAIIMAILIMOHHAS
BE3OIIACHOCTD

MEDICAL RADIOLOGY
AND
RADIATION SAFETY

Meditsinskaia Radiologiia i Radiatsionnaia Bezopasnost

2019 Tom 64 °4

Ilepnomirdeckuit HayIHbI XKypHaL V3maerca ¢ 1956 roga
Periodical scientific journal. Published since 1956

JKypnan Bknrouen B nepedenb BAK Begymmx peneHsupyeMbpIx HayIHBIX JKYPHANIOB,
PE€KOMEHIOBAHHBIX JI/1A OHY6)II/[KOBaHI/I}I Ppe3yabpTaToB JUCCEPTALMOHHBIX ]/[CC}IC,[[OBaH]/Iﬁ.
The journal is included in the list of VAK (Higher Attestation Commission) of the leading

peer-reviewed scientific journals recommended for publication of the results of thesis works

JKypuan Bouren B MeXXAyHApOAHYI0 Gubmnorpadudeckyro 6a3y maHHbIX Scopus
u B Ilepedenn Russian Science Citation Index (RSCI), pasmemennbiit Ha mnardpopme Web of Science
The journal entered the bibliographic database Scopus
and the Russian Science Citation Index (RSCI), hosted on the Web of Science platform

MockBa
Moscow



MEIUIIUHCKAS PATUOJIOINUSA U PATNAITMOHHASA BE3OITIACHOCTD

2Kypnait ocHoBaH B sHBape 1956 rofa
(mo 30 mexabpst 1993 royia BRIXOIWII I0]T HazBaHMeM «MeIMIMHCKas! PATMOTIOTHSI»)
[TepropMYHOCTD M3MIAHNA: INECTD BBIITYCKOB B IO,
ISSN 1024-6177 (Print)
ISSN 2618-9615 (Online)
JKypua BixonuT upu nopgepxke GeprepanbHoro Memko-6uoorndeckoro areurctsa Poccun (PMBA Poccun)

Inasnbii pegaktop B.B. VUBA - p.m.u., mpod.

PepaknmoHHas KOMIerna:
M. Aperncos - 1.6.H., ipod.; PB. ApyTionsH — 1.¢p-M.H., mpod.; A.B. Boiiko - o.M H., pod.;
AL BupiokoB - o.M.H., pod.; A.JO. Bymmanos - .M.H., ipod.; A.A. BaitHcoH - 11.6.H., ipod.;
B.®. lemut - f.T.H., K.¢-M.H., notient; M.IT. KopeHkos - 1.6.H., K.T.H., ipod.;
A.H. Kotepos - 1.6.1.; M. Mapkos — PhD, npo¢., CIITA; B.5I. HapkeBud - 1.T.H., K.p-M.H., Ipo ., HAYUHBIH ¥ BBHITYCKAIONIUIT PETAKTOP;
K. Hypnpi6aes - k.T.H.; B.B. Pomanos; A.C. CaMOJI/IOB — JI.M.H., 3aM. IJIABHOTO peflakTopa, mpod. PAH;
M.K. Cuege - PhD, Hopgerust; C.M. Tkauer - n.M.H., npod.; VL.E. Tiopus - n.M.H., pod.;
IT. Ypunrron - PhD, nmpod., CIIIA; B.H. ®aynrec — PhD, CIIIA;
H.K. Mannana - p.m.H.; A.B. a¢upxus - 11.6.1.; C.M. lIuHKapes — [.T.H.

PegaknmMoHHBIN COBET:
C.C. AJiekcaHVH — I.M.H., 1po¢., Cankr-Iletep6ypr; M. BanonoB - 11.6.1., ipod., Cankr-Iletepbypr;
AX. Tonsanec - akayieMuk, npencrasuternb HKITAP OOH, uien MATATS, Aprentuna; M.B. 3abenus - p.M.H., mpod.;
B.K. BaHOB - [.T.H., 1po¢., wien-kopp. PAH, O6uunck; JI.A. VibuH - 1M H., ipod., akageMuk PAH;
ILK. KaspiMbeT - 1.M.H., ipod., Kasaxcran; H.M. OranecsH — f.M.H., 1po ., ApMeHuss;
M. [Tunak — wier MATAT3; A.B. Poxko - [1.M.H., olieHT, Benopycenus; B.A. CaeHko - 11.6.H., acCOIUMMPOBaHHBII 1pod., SmoHus

Bce ctatbu B KypHAajle mevyararnTca 6ecnimatHO

3apenymwomas pepakuyeit 3.C. 3ybeHKoBa E-mail: medradiol@yandex.ru

Kommbrorepras Bepcrka B.B. Kosecunuenxo Caitr xxypHaia: http://www.medradiol.ru

Texuuueckuii pefakrop B.B. KonecHmyenko Tonopoit nognucHoli nHpekc AreHTcTBa «Pocnedars» — 71814
Iopnucano B nevars 10.07.2019. Gopmar 60 x 88/8

Afpec pefaKIm Ky pHata: Teuats odcernas. 11,0 meu. 1. Tupax 1000 oks. 3akas Ne

123182, Mocksa, yi. JKusonucuas, 46 Otmnevarano B ®I'LY THI] ®MELI um. A. M. Byprassina PMBA

Tenedon: (499) 190-95-51 Poccun. 123182, Mocksa, yi1. JKusorcuasi, 46

MEDICAL RADIOLOGY AND RADIATION SAFETY

The journal was founded in January 1956
Up to 30 December 1993 was published under the title «Medical Radiology»
Frequency of publication: six issues per year
ISSN 1024-6177 (Print)
ISSN 2618-9615 (Online)

The journal is published with support of The Federal Medical-Biological Agency of Russia FMBA of Russia
Editor in Chief Vladimir Uiba - Dr. Sci. Med., Prof.

Editorial Board:
G. M. Avetisov - Dr. Sci. Biol,, Prof;; R. V. Arutyunyan - Dr. Sci. Phys.-Math., Prof.; A. V. Boiko - Dr. Sci. Med., Prof;
A. P. Biryukov - Dr. Sci. Med.,, Prof; A. Yu. Bushmanov - Dr. Sci. Med., Prof; A. A. Wainson - Dr. Sci. Biol., Prof;
V. E Demin - Dr. Sci. Tech., Cand. Sci. Phys.-Math., Assistant Prof;; 1. P. Korenkov - Dr. Sci. Biol.,, PhD Tech., Prof;
A.N. Koterov - Dr. Sci. Biol.; M. Markov - Prof.,, USA; B. Ya. Narkevich - Dr. Sci. Tech., PhD Phys.-Math., Prof,, Scientific and Production
Editor; K. N. Nurlybaev - PhD Tech.; V. V. Romanov; A. S. Samoylov - Dr. Sci. Med., Deputy Chief Editor, Prof. of RAS;
M. K. Sneve - Norway; S. 1. Tkachev — Dr. Sci. Med., Prof; I. E. Tyurin - Dr. Sci. Med., Prof;; P. Wrington USA; B. N. Fountas — USA;
N. K. Shandala - Dr. Sci. Med.; A. V. Shafirkin - Dr. Sci. Biol.; S. M. Shinkarev — Dr. Sci. Tech.

Editorial Council:
S. S. Aleksanin — Dr. Sci. Med., Prof.; M. I. Balonov — Dr. Sci. Biol., Prof.;
A.J. Gonzalez — Academician, Member of the IAEA; M. V. Zabelin — Dr. Sci. Med., Prof.;
V. K. Ivanov - Dr. Sci. Tech., Prof., Chairman of the Russian Scientific Commission on Radiological Protection,
Corresponding Member of RAS, L. A. Ilyin - Dr. Sci. Med., Prof.,, Academician of RAS;
P. K. Kazymbet - Dr. Sci. Med., Prof., Kazakhstan; N. M. Oganesyan - Dr. Sci. Med., Prof., Armenia;
M. Pinak - Member of the IAEA; A. V. Rozhko - Dr. Sci. Med., Associate Prof., Belarus; V. A. Saenko - Dr. Sci. Biol., Associate Prof., Japan

All articles in the journal are printed free of charge

Head of Editorial Office: E. S. Zubenkova E-mail: medradiol@yandex.ru
Computer-aided makeup: V. V. Kolesnichenko The journal website: http: //www.medradiol.ru
Technical Editor: V. V. Kolesnichenko The annual subscription index Agency “Rospechat” — 71814

" Signed to print 10.07.2019. Format 60 x 88/8
Addrgss Of. Editorial Board: . Offset printing. 11,0 printed sheets. 1000 copies. Order #
46, Zhivopisnaya st., 123182, Moscow, Russia Printed by SRC-FMBC.

Phone: +7 (499) 190-95-51 123182, Moscow, Zhivopisnaya st. 46



PATTVATIMOHHAS
BMOJIOTUA

PATTVATIMOHHAS
BE30OITACHOCTD

PATTVATIMOHHAS
MEJIUTIMHA

JIVUEBASA TEPAIIMA

SANEPHAS MEJTUITVHA

PAJTVATIMOHHAS
OU3VKA, TEXHUKA U
TO3VIMETPUSA

Ob30P

B IIOMOIIb
[MTPAKTMYECKOMY
BPAUY

18

25

32

41

56

64

76

COIIEP;KAHME Ne 4 - 2019

Cuna ceasu. Coobuenne 1. Ipaganuy oTHOCUTEIBHOTO PUCKA
A.H. Komepos, /L. H. Yuwenxosa, 9.C. 3yGenkosa, A.A. Batincon, M.B. Kanununa,
A.IL Buprxos

Bausnne o61yueHHA B CBEpPXBBICOKUX J03aX Ha KPHOKOHCepBUPOBaHHbIE
Me3eHXMMa/lIbHble CTBOIOBbIE KASTKH: IByHUTeBbIe paspbiBbl JTHK n
npomudepaTUBHAsA AKTUBHOCTD

AA. Huwnammu, M.B. Ilycmosanosa, A.K. Ipexosa, JO.A. bywmanos,

TA. Acmpenuna, Y.B. Ko63esa, B.A. Huxumumna, B.A. bpynuykos, JLIO. Ycynaanosa,
WM. Bapabaw, T.M. broxuna, 10.A. ®edomos, H.IO. Bopobvesa, A.C. Camotinos,
A.H. Ocunos

PaguamoHHO-5K0T0THYeCKIIT MOHUTOPUHT aTPO3KOCHCTEM B 30He BO3elicTBISA
A3C: MeTORONOTHA M pe3yabTaThl MCCIeTOBaHMI
B.K. Kysneuos, H . Canuxcaposa, A.B. Ilanos, H H. Hcamos

IMomHOTeHOMHOE ACCOIMATHBHOE UCCIETOBAHNE CBA3N MOMMMOP(HBIX TOKYCOB
€ MOBBIIEHHOI TACTOTOM XPOMOCOMHBIX abeppaliMil y TN, MOJBePTaBUINXCS
IINTEIBHOMY PaJUAlIOHHOMY BO3JeHCTBIIO

M.B. Xamw3sosa, M.M. Ivieanos, ].C. Hcy6axosa, E.B. bponuxosckas, T.B. Ycosa,
H.B. Jlumssikos, A.b. Kapnos, /I.E Taxayosa, PM. Taxayos

JIygeBas Tepanus y 60IBHBIX paKOM LIEKM MaTKMH,

OCTOKHEHHBIM THAPOHePPO30M

A.B. boiixo, E.A. [lynaesa, /LB. Jlemudosa, b.5. Anexcees, A.B. Jleonmves,
O.b. lly6oseyxas, /LI Ceposa

PaguoMerpudeckuii KOHTPOAb YTeUKH XUMUOIIpeapaTa Npy peruoHAPHOM
nepdy3un Xupyprudecky N30THPOBAHHOI KOHETHOCTH

B.JI. Hapxesuu, C.B. Illupsies, Y. B. Jlaeymuna, 10.B. bytivenox, T.K. Xapamuuesuny,
H.C. Ilempouenxo

Uncertainty of Measurement Absorbed Dose by Gafchromic EBT3 Dosimeter for
Clinical Electron and Photon Beams of Medical Accelerators

E.S. Sukhikh, L.G. Sukhikh, E.L. Malikov, PV, Izhevsky, LN. Sheino, A.V. Vertinsky,

A.A. Baulin

Hyperthermia for Deep Seated Tumours — Possibilities of Heating with Capacitive
Devices
O.K. Kurpeshey, ]. Van der Zee, M. Cavagnaro

SPECT/CT in Treatment Monitoring of Osteosarcoma’s Metastases
A.D. Ryzhkov, A.S. Krylov, G.N. Machak, S.M. Kaspshik, A.B. Bludov,
Y.A. Shchipakhina, N.V. Kochergina



RADIATION BIOLOGY

RADIATION SAFETY

RADIATION MEDICINE

RADIATION THERAPY

NUCLEAR MEDICINE

RADIATION PHYSICS,
TECHNOLOGY AND
DOSIMETRY

REVIEW

MEDICAL PRACTICE
ISSUE

5

18

25

41

48

56

64

76

CONTENTS No. 4 - 2019

Strength of Association. Report 1. Graduations of Relative Risk
A.N. Koterov, L.N. Ushenkova, E.S. Zubenkova, A.A. Wainson, M. V. Kalinina,
A.P. Biryukov

Influence of Ultra-High Dose Radiation on Cryopreserved Mesenchymal Stem
Cells: DNA Double-Strand Breaks and Proliferative Activity

A.A. Tsishnatti, M. V. Pustovalova, A.K. Grekhova, Yu.A. Bushmanov, T.A. Astrelina,
LV. Kobzeva, V.A. Nikitina, V.A. Brunchukov, D.Yu. Usupzhanova, L M. Barabash,
‘T'M. Blokhina, Yu.A. Fedotov, N.Yu. Vorobyova, A.S. Samoylov, A.N. Osipov

Radioecological Monitoring of Agroecosystems in the NPP Vicinity: Methodology
and Results of Investigations
V.K. Kuznetsov, N.I Sanzharova, A.V, Panov, N.N. Isamov

Genome Wide Association Study of an Association between Gene Polymorphisms
and the Increased Frequency of Cytogenetic Abnormalities in the Persons Exposed
to Long-Term Irradiation

M.V. Khalyuzova, M.M. Tsyganov, D.S. Isubakova, E.V. Bronikovskaya, T.V. Usova,

N.V. Litviakov, A.B. Karpov, L.R. Takhauova, R.M. Takhauov

Radiotherapy for Patients with Hydronephrosis-Induced Cervical Cancer
A.V. Boyko, E.A. Dunaeva, L.V. Demidova, B.Ya. Alekseev, A.V. Leontev,
O.B. Dubovetskaya, L.G. Serova

Leakage Radiometric Control of Chemical Drugs with Regional Perfusion of
Surgical Isolated Limbs

B.Ya. Narkevich, S.V. Shiryaev, LV. Lagutina, Yu.V. Buydenok, T.K. Kharatishvili,
N.S. Petrochenko

Uncertainty of Measurement Absorbed Dose by Gafchromic EBT3 Dosimeter for
Clinical Electron and Photon Beams of Medical Accelerators

E.S. Sukhikh, L.G. Sukhikh, E.L. Malikov, PV, Izhevsky, LN. Sheino, A.V. Vertinsky,

A.A. Baulin

Hyperthermia for Deep Seated Tumours — Possibilities of Heating with Capacitive
Devices
O.K. Kurpeshey, ]. Van der Zee, M. Cavagnaro

SPECT/CT in Treatment Monitoring of Osteosarcoma’s Metastases
A.D. Ryzhkov, A.S. Krylov, G.N. Machak, S.M. Kaspshik, A.B. Bludov,
Y.A. Shchipakhina, N.V. Kochergina



