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Pesiome

Lienb uccnepoBaHua. M3yunTb pesynbTaTbl MarHUTHO-pe3oHaHCcHoM Tomorpadum (MPT) 60/1bHbIX 3/10KaYeCTBEHHbIMUW HOBO-
obpasoBaHuamm (3HO) NpAMOIN KMLWIKM Nocne TpaHCaHaIbHOW NOIHOC/IOMHOM Pe3eKLUM ONYXOun.

Martepuanbl u metogpbl. B otaenetnm MPT MPHL, um. A. ®. Libiba — dununana ®rey «HMUL, pagmonorumn» Munsapasa Poccum
6b111 0TO6paHbl MPT M306parkeHUA Ta3a 25 60NbHbBIX PAaKOM MPAMOW KULLKM NOC/Ae OPraHOCOXPaHAIOLLErO XMPYPrMYecKoro neye-
HUA B 06beme NOHOCNOMHOTO UcceyeHus onyxonu 3a nepuog, ¢ 2015 no 2020 rr.; 3 HUX 13 6ONbHbBIX MOMYYMAN JOMONHUTE/IbHOE
NeyeHve B 06beme XMMUONyYeBol Tepanum n bpaxutepanuu; y 13 601bHbIX NPOBOAUANCH UCCNEA0BAHMA B AMHAMUKE NS OLEHKU
npouecca nocse nposeaeHHoOro aeveHus. MPT KapTuHa oueHnBanacbk no T2-BU B Tpex niockocTax 1 [1BU ¢ UK/, kapToii B 0bnactu
Manoro Tasa v NpULENbHO B 30HE UcceyeHns onyxonu. NokasaHnamu K nposeaeHmnio MPT 66111 UCKNOUYEHME NPOJOMKEHHOMO POCTa
OMNYXONWN B 30HE XMPYPrUYECKOro BMeLLATENbCTBA U KIMHUYECKWUEe NPOABIEHNA HECOCTOATENIbHOCTU LUBOB B 30HE UCCEYEHNA OMYXOU.
Pesynbratbl. [auneHTbl 66111 pasgeneHsbl Ha ABe rpynnbl: 11 601bHbIX C HOPMasbHbIM TEYEHMEM MOCNEONepPaLMOHHOMo Nepunoaa
Y KOTOPbIX BU3ya/iM3MpoBasach 30Ha pybLoBbIX U3MEHEHWI B 061aCTV XMPYPrMYECKOro BMELLIATEIbCTBA C TMMNOUHTEHCUBHbBIM
CUrHanom B pexume T2-BU, 6e3 npM3HaKOB UCTUHHOTO orpaHuyeHus auddysum, runep- u cpegHein MHTEHCUBHOCTU CUTHaNa
nla nauyneHTOoB C BbiIABNEHHbIMWU OTK/IOHEHUAMMU OT HOpMElanOVI KapTUHbI. B nx uncno BXoannu 10 NauneHTOB C BblIAB/IEHHbIM
peuuanBom nocsie NPoBefeHHOTo XMPYPr1UYEeCcKoro NeveHuns, y KoTopbix Ha poHe GUOPO3HbIX U3MEHEeHUI onpeaensanncs fonon-
HUTeNbHble 06pa30BaHUA C NPU3HaKaMK NaTonormyeckoro MP curHana, UCTUHHOTO orpaHuMyeHus auodysum, KotTopble Hbian
pacueHeHbl KaK peuuansHble 06pa3oBaHMA B 30HE UCCeYEHMA OMNYXou. Y 4-X NauMeHTOB B 30HE UCCEYEHUA ONYXOAnN Ha doHe
TMNOUHTEHCUBHOTO CUIHANA OT 30HbI GUOPO3HBIX U3MEHEHUI BU3yan3nMpoBasacsa AedeKT B CTEHKe NPAMOM KULWKK ¢ GopmuUpo-
BaHMEM YKUAKOCTHbIX 3aTEKOB, CBUAETENbCTBYIOLLMX O HECOCTOATENIbHOCTU LUBOB.

3akntoueHue. MPT MoXKeT 6bITb peKOMEeHL0BaHa Kak MeToZ, BbiIbopa A/1A OLEHKM COCTOAHUA 061acTM Ta3a nocsie TpaHCaHa b-
HO 3HAOCKONUYECKOW MUKpoxupyprum (TIM), NO3BONAOLLMIA C BbICOKOW TOYHOCTBIO MCKNOUUTL NPOLO/IKEHHDBIV POCT ONyX0Nu;
OLEHUTbL 06/1aCTb Ta3a Ha Ha/IMYMe OTAANIEHHbIX METacTa30B; onpeaenunTb fedeKT CTeHOK B 30He UcceveHus onyxonei. Mpu sTom
MPT obecneunBaet 6e3onacHblii AUHAMUYECKUI KOHTPOb.
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Abstract

Purpose of the study. Was to study the results of magnetic resonance imaging (MRI) of the patients with malignant neoplasms
(MN) of the rectum after transanal full-layer resection of the tumor.

Materials and methods. MRI images of the pelvis of 25 patients with rectal cancer after organ—preserving surgical treatment in
the volume of full-layer excision of the tumor for the period from 2015 to 2020 of the MRI department of the A. Tsyb Medical
Radiological Research Centre, the Branch of the National Medical Research Radiological Centre of the Ministry of Health of the
Russian Federation; 13 patients received additional treatment in the volume of chemoradiotherapy and brachytherapy; 13 patients
underwent dynamic studies to assess the process after treatment.

The MRI picture was evaluated by T2-WI in three planes and DWI with an ADC map in the pelvic region and aimed at the excision
zone of the tumor.

Indications for MRI were the exclusion of continued tumor growth in the surgical intervention area and clinical manifestations
of suture failure in the tumor excision area.

Results. All patients were divided into two groups: 11 patients with a normal course of the postoperative period where visualized
a zone of scar changes in the area of surgical intervention with a low intensity signal in the T2-WI mode, without signs of true
diffusion restriction, hyper- and the average intensity of the signal and 14 patients with identified deviations from the normal
picture: of these 10 patients with a relapse after surgical treatment, who had additional formations with signs of pathological MR
signal, true diffusion restriction, which were regarded as recurrent formations in the tumor excision zone, as well as 4 patients in
the tumor excision zone, a defect in the rectal wall was visualized against the background of a low intensity signal from the zone
of fibrous changes, with the formation of liquid leaks, indicating the insolvency of the seams.

Conclusion. The method of MRI can be recommended as the method of choice for assessing the pelvic region after transanal
endoscopic microsurgery (TEM), which allows for high accuracy to exclude continued tumor growth; to assess the pelvic region
for the presence of distant metastases; to determine the defect of the walls in the excision zone of tumors. MRI provides safe
dynamic control.
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OCHOBHbIM METOA0M SleYeHUA BONbHbBIX PaKoOM NpA-
Mol Kuwkm (PMK) asnsetca xupyprudeckuin [1]. Ha ce-
rOAHAWHUNA AEHb CYLW,ECTBYIOT Pa3MyHble BapUaHTbI
PaAMKANbHOTO XMPYPr1MYECKOro Je4eHns onyxoaesbix 06-
Pa30BaHWUM NPAMOI KULLKK, TaKME KaK NepeaHas pesekK-
LMA NPAMON KULWKM, HU3KaA NepesHan pesekumsa npamon
KMLIKK, BPIOLLIHO-NPOMEKHOCTHAA IKCTMPNaLMA NPAMON
KUWKKN 1 ap. [2]. Npu ageHomax u paHHUX popmax PMK
OpraHOCOXPaHAOLLEN anbTePHATUBOW pPaanKanbHOMU
XMPYPrum ¢ pesekumnein/skcTmpnaymen Npamoin KWK
ABNAETCA TPAHCAHAIbHAA PEe3eKLMA ONyX0au, B TOM Yncie
MeTOL0M TPaHCAHANbHOW 3HA0CKONNYECKON MUKPO-
xupyprum (T3M) [3], paspaboTaHHbIM 1 BHEAPEHHbIM
npodeccopom G. Buess B Hayane 1980-x rr. [4]. Ana paH-
Hero PIMK NoAHOCNOVHYIO pe3eKL Mo ONyX0M paccmaTpu-
BAlOT KaK afeKBaTHbI METOA XMPYPTrMYeCcKoro AeveHums,
NO3BONAIOLMI COXPAHUTL OpraH M ero GyHKUMI0. BmecTe
C TeM, YacToTa MECTHbIX PELMAMBOB NPU TaKOM 0b6beme
onepauun ABNAETCA AOCTAaTOYHO BbICOKOM, Bapbupyscb
oT 4,7 % o 26 % B 3aBMCMMOCTU OT INy6MHbI MHBA3UK
onyxonu (kateropuu T) [5], uTo TpebyeT TWaTeNbHOrO
AMHaMMYecKoro HabntogeHMA nocne XMpypruyeckoro
neyeHusn. Kpome Toro, He UCKNOYEHA BO3MOXKHOCTb pas-
BMTMA NOCNEONEPALMOHHBIX OCIOKHEHWUI, BKAOYAIOLLMX
pacxoxaeHue WBoB, popMmmpoBaHmMe abcueccos 1 np. [6],
TaK¥Ke HY»KAALWMXCA B CBOEBPEMEHHOM BblABAEHUM
ANA KoppeKuumn nevenuns. o HacToAlero BpeMeHuU He
CYLLECTBYET eANHbIX PEKOMEHaL M No HabatogeHUIo
TaKWX NaLMeHTOB Nocse onepauum, Kak Npasmo, Npo-
BOLMTCA KNMHUYECKoe HabatogeHWe ¢ 3HA0CKONMUYECKUM
nccnefoBaHUEM KaxAable 6 Mec. B TeUeHUe 2 feT, peKko-
MeHZaLMKN MO UCNONb30BAHMIO NyYeBbIX METOL0B AMa-
FHOCTMKM OrpaHUY€EHbI BKAIOYEHMEM TPAHCPEKTAbHOIO
YyNbTpasByKoBoro uccnegosanuma (TPY3N) [5].

B HacTosLLee BpeMs ONTUMaNbHbIM METOAOM BU3YaNnu-
3aumm npu PMK cymMTaeTca MarHUTHO — Pe30HaAHCHAsA TOMO-
rpadusa (MPT), pekomeHayeMasn AN OLEHKM pacnpocTpa-
HEHHOCTM ONyX0/un U 3GPEKTUBHOCTN HEOALbIOBAHTHOIO
neyeHuns n obecneynBsaroLan TOYHYIO ANArHOCTUYECKYIO
nHdopmauuio ans Bbibopa neyebHoM TakTUKK [7]. OTCyT-
CTBMWE Ny4eBol Harpysku npu MPT no3sonset obecneymnto
6e3onacHoe AMHamuuyeckoe HabatogeHue. OfHaKo BO3-
MOHOCTU MEeToAa B MOHUTOPUPOBaHUKU 6obHbIX PIIK,
NONYUYMBLLMX XMPYPrUYECKoe NevyeHne B obbeme TpaHc-
aHaNbHOM pe3eKLMN ONyXoau U3ydYeHbl HeL0CTaTOYHO.

TPaHcaHanbHbIX Pe3eKLMil OnyXoneid NPAMONA KULKKM

Lienb uccnepoBaHuAa: U3yuntb pesynbratel MPT Ha-
6ntofeHMA 6ObHbIX 3/10KaYeCcTBEHHBIMW HOBOOBPa3o-
BaHUAMM (3HO) NnpAMOI KULLKK Nocne TpaHcaHaNbHOM
NOJIHOC/IOMHOM pe3eKuum ONyXou.

MATEPUA/IbI U METOAbI

OnAa BKAOYEHUA B UccnepoBaHue B 6ase faHHbIX
otaeneHms MPT MPHU um. A. ®. Ubiba — dpunnana
Orey «HMUL, pagnonornn» MuHsapasa Poccum 6bin
oTobpaHbl MPT nsobpaxkeHus Tasa 25 6onbHbIx PMK
Nnoc/sie OPraHOCOXPAHAIOLLEro XMPYPruYecKoro neye-
HUA B 06beme NOAHOCNOMHOTO MCCEYEHMA OMYXON 3a
nepuog c 2015 no 2020 rr. OCHOBHbIMM NOKA3aHNAMM
K MPT y 60/1bHbIX B Npouecce HabaogeHna nocne Xmpyp-
rMYecKoro neveHunsn bbiau:

— K/NIMHWYecKoe Nof03pPEHNE HA HAaYMe HecocToA-
TE/IbHOCTU LIBOB B 30HE UCCEYEHMA OMNYXONN;

— MWCKJ/OYEeHMe NPOoAOAKEHHOIO POCTa ONyXoau
B 30HE XMPYPr1MYEeCcKoro BMeLlaTenbCTBa.

MPT mnccnepgosaHue 6b110 BbiNoAHEHO Ha 1,5 Tn
MP-Tomorpade c nonydyeHnem T2-BU manoro Tasa
B TPEX OPTOroHaAbHbIX NA0CKOCTAX, T1-BU B KOpOHapHOM
nnockoctu, BN ¢ Kapton UK n npmnuyenbHoro T2-BU
C BbICOKMM pa3pelleHMem 30Hbl UCCeYEHUA OMYXONN,
KaK MMHUMYM, B aKCMaNbHOW NNOCKOCTW.

Kputepuamm BratoveHua bbiau:

a) HanMumMe r’MCToNOrMYecKM noaTeepxaeHHoro 3HO
NPAMOWN KULLKKU, NOKanM3oBaHHOro B npegenax 15 cm
OT @aHa/IbHOTO Kpas;

6) XMpypruyeckoe neYeHune, BbINOJHEHHOE B 06beme
NOJHOCNOMHOM TPAHCAHA/IbHOW Pe3eKuMM ONyXou.

Kputepmem nckatoueHms 6bino Hannume BbipaxKeHHbIX
apTedakToB MP-n306parkeHus, NPensaTCTBOBaBLUEE ero
a[eKBaTHOM UHTepnpeTauumn; OTCYTCTBUE AAHHbIX KAKU-
HWKO-N1abopaTOPHOro HabAOAEHUA U TUCTONOTMYECKON
BepubuKaumm peumamnea.

B nccnepoBaHue 6b110 BKAOYEHO 25 60nbHbIX (16
KEHLWMH U 9 MYy>KUMH B Bo3pacTe oT 24 go 88 ner).
B npeponepaunoHHom nepuoge 7 60abHbIX NOAYYNAN
HeoaabBaHTHY XMMKOAyYeByto Tepanuio (X/1T). B no-
cneonepaunoHHOM nepuoge 5 nauMeHToB NoAyYMAn
agbloBaHTHYO X/1T, 1 naumeHT npowen Kypc bpaxuTepa-
nuun. N3 25 nauneHTos 23 60AbHbIX UMENU TMCTONOTNYe-
CKM NOATBEPKAEHHYIO aleHOKaPLMHOMY NPAMOM KULLKK

Ta6bnuua 1. PacnpeaeneHue 6onbHbix PMK B 3aBucumoctu ot Kateropum T (no knaccupukaumumn TNM)
Table 1. Distribution of RC patients depending on category T (according to TNM classification)

e ) Bcero /
oT TinSitu T1 T2 T3 Cragus He yTouHeHa / Stage not defined Total of
n

1 8 6 5 5 25

MpumeyvaHue: n — KonmyecTso naumeHTos. Note: n — is the number of patients.

79



Research and Practical Medicine Journal 2022, Vol. 9, No. 2, P. 77-85

Myalina S. A.=, Berezovskaya T. P., Nevolskikh A. A., Avdeenko V. A., lvanov S. A., Kaprin A. D. / Magnetic resonance imaging in terms of observation of patients after

transanal resections of rectal tumors

M 2 MaumeHTa — NJIOCKOKNETOYHbIN pak. PacnpeaeneHne
60nbHbIX PMK B 3aBUCMMOCTU OT NAaTOMOPPONOrMYECKO
Kateropuu T (no knaccudumraunm TNM) npeacrtaBneHo
B Tabnuue 1.

Bcero 25 60sbHbIM 6bI10 NpoBeaeHo 45 MPT-uccne-
[0BaHWUIA B CPOKK OT 2-x AHel o 46 mec. nocne npo-
BeAEHHOro neveHus. Y 13 601bHbIX TPOBOAMANCH UCCNe-
[0BaHMA B AMHaMUKKe (Tabn. 2).

AHanus MP-KapTUHbI

Mpw aHannze MP-KapTuHbI B 30HE yaaneHHOM ony-
XO/IX CYUTAIM HOPMAIbHBIM HaNMyYMe TMNOUHTEHCHUB-
Horo curHana Ha T2-BW, cooTBeTcTBOBaBLWErO pPy6LO-
BO-GMOPO3HbIM U3MEHEHUAM, OTCYTCTBUE MPU3HAKOB
orpaHuyeHma andodysmm, oTcyTcTBUE AeDEKTOB CTEHKU
KULUKM U NPUCTEHOYHbIX CKOMJIEHWUI XXUAKOCTU U rasa;
B 061acTn Taza HopmanbHOW MP-KapTUHe coOTBET-
CTBOBAJI0 OTCYTCTBME AONONAHUTENbHbIX 0Opa3oBaHuUM
W OTrPaHUYEHHbIX CKOMNEHWUI }KUOKOCTU, YBENYEHHbIX
nMmooy3noB y CTEHOK Tasa (bonee 7 MM No KOPOTKOM
ocu) n B me3opekTyme (6onee 5 mm).

Bce OTK/IOHEHMA OT yKa3aHHOM B Ka4ecTBe HOpPMblI
MP-KapTUHbI CYUTaNM NPU3HaKamm NaToNorMm, KoTo-
pble TpeboBanMn MMCTONOrMYECKOTO NOATBEPHKAEHNA UK
ANHAMKWYEeCcKoro HabatoaeHus.

Bepudukauma pesynbtatos MPT 6bina npoBeaeHa
y BCEX NALMEHTOB B paMKax KIMHUYECKOro HabatogeHus
C KOMMNIEKCHbIM KNMHWKO-NabopaTopHbiM 0b6cneno-
BaHWEM, B TOM Yncie y 8 60/bHbIX C UCNONb30BAHUEM
9HA0CKOMNUYECKUX U MAaTOMOPHONOrMYECKNX METOL0B
OVNArHOCTUKN.

PE3Y/IbTATbl UCCNNEAOBAHUA

Ha ocHoBaHuu aHanu3a MP-KapTUHbI BCe naumeH-
Tbl 6bIN pasgeneHbl Ha ABe rPynnbl: C HOPManbHOM
MP-KapTrHoW (11 60nbHbIX) U C OTKIOHEHUAMM OT Hee
(14 60nbHbIX).

B rpynny c HopmanbHo MP-KapTUHOI 6biN0 OTHe-
ceHo 11 6onbHbIX. MpU KAMHMKO-NabopaTOpPHOM U 3HAO-

cKonuyeckom obcne0BaHMM Y HUX HA MOMEHT nposese-
HuAa MPT np13HaKoB nocaeonepaLmoHHbIX OCNIOXHEHUN
W NporpeccupoBaHMA ONyXoneBoro NpoLecca BbiABAEHO
He 6blno.

Y nauneHToB ¢ HOPMa/ibHbIM TeYEeHMEM nocaeone-
paLMOHHOro Nnepuoaa B 30He pe3eKL MM ONyxo/n BU3ya-
NM3MpPOBaNUCh PybLOBbIE TKAHU, C TMNOUHTEHCUBHBIM
curHanom B pexkmme T2-BU, 6e3 nprM3HaKOB UCTUHHOTO
orpaHuyeHuna amdpodysnm, 6e3 BKAKUYEHUN BbICOKOM
W cpefHe MHTEHCUBHOCTM CUMTHaNa, 6e3 yBennyeHus
W CTPYKTYPHbIX U3MEHEHUI B Me30PEeKTaNbHbIX U naTe-
panbHbIX Ta30BbIX 1MMbOY3nax.

B rpynny c oTKNOHEHUAMM OT HopManbHoM MP-KapTu-
Hbl 6b110 OTHeceHo 14 nauneHToB: y 4 NauneHToB 6blan
BbIABNEHbI NPU3HAKN HECOCTOATE/IbHOCTU LIBOB B 30HE
ncceyeHuma onyxonu; y 10 naumMeHToB — NpU3HaKK peuu-
JAM1Ba nocsie NpoBeAeHHOro XMPYpPruyeckoro Ne4eHus.

MP-KapTUHa NpU HECOCTOATE/NIbHOCTY LUBOB

Y 4 nauMeHTOB Ha y4aCTKe YLIUTOM KULLIEYHON CTEHKMU
BM3yanm3mpoBsanca gedeKT NPOTANKEHHOCTbIO OT 2 MM
00 2 CM, XapaKTepu3oBaBWNNCA T2-rMNepPUHTEHCUBHbBIM
CMTHA/IOM 33 CYET 3anO0/IHABLUEN ero }KUAKOCTU. Y Tpoux
M3 HUX PALOM CO CTEHKOMW KULLUKM Ha ypoBHe aedekTa
chOpMUPOBANNCH KMUAKOCTHbIE 3aTEKU, COAEpIKalLne
ny3blpbKK rasa (puc. 2).

MPT- HabnoaeHWe 66110 NPOBEAEHO Y TPOUX U3 4 Na-
LMEHTOB, O4HA NALMEHTKA BbllNa U3-Nog HabatofeHus.
BoccTtaHoBAEHWE LLe/IOCTHOCTU KULLKK B 30He AedeKTa,
CONpoBOXKAaBLUeecA pe3opbLment CKONAeHUA KULKOCTU
Y CTEHKM KULWKK, BbINO OTMEYEHO Y ABOMX NALNEHTOB
nocne HaNoKeHUA Pa3rpy304HOI KONOCTOMbI B CPOK Z10
19 Hegenb (puc. 2); y oaHOM NauMEHTKM Npu Habatoae-
HUW B TeyeHuMe 6 mecaues nocne TOM BoccTaHOBAEHUA
CTEHKM KULWKM AOCTUTHYTO He 6blno, BCNeACTBUE Yero e
6blNa BbINONHEHA NEPeSHAA Pe3eKUMsa NPAMOM KULLIKMK.

Kpome TOro, Yy ABONX NALMEHTOB C HECOCTOATENIbHO-
CTbIO LUBOB KWLLIEYHOW CTEHKM ONpeaensinucb U3MeHeHna
B NpPecaKkpasbHOM M 3aOPIOWMHHON KAeTYaTKe B BUAE
OTEKA M MHOXKECTBEHHbIX My3blPbKOB rasa, 4to 6bl10

Tabnuua 2. PacnpegeneHue ob6cnepoBaHHbix 60bHbIX PIMK no cpokam nocne BbinosiHeHUa T9M

Table 2. Distribution of examined RC patients by time after TEM

OT1 1 Hep, OT4 po OT1 8 Hep, bonee
o 1 Hep, 80 4 Hep, 8 Hepn / 8o 1ropa n(;r_} /FJ'rc:)rzn n(g? ?r%i‘\ 3 net/ Py
MPT / MRI /Upto1l / From 1 From 4 / From 8 Greater
1 year up 2 years up Total of
week week up weeks up weeks up 0 2 vears 0 3 vears than 3
to4 to8 to 1 year v y year
MepsuHoe, n / 3 - 1 12 5 1 - 22
Primary, n
Mosroprioe, n / 1 2 1 9 5 4 1 23

Repetitive, n

MpumeyaHue: n — KoamyecTso ncciegosaHuii. Note: n —is the number of studies.
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pacLeHEeHO KaK NpecakpasnbHan U PeTponepuToHeanbHas  NoTpeboBanu AONONHUTENBHOIO AedeHuns. Camonpouns-
amdu3ema, BO3HMKLIAA 33 CYET NONAZAHUA YINEKUCNOrO  BOJbHAA pe3opbumsa rasa B NpecakpanbHoOi KneTyaTke
rasa npu ero MHCyGAALMM B NPOCBET KULWKK BO Bpems  Bblia oTMeuyeHa B 060MX caydanx npu NnoBTopHbIX MPT
nposeseHns npoueaypbl (puc. 2). 9T U3MEHEHNA HE  UCCNed0BaHUAX Ha cpoKe 3 1 19 Heaenb.

B )
L

Puc. 1. MPT Ta3a 6onbHoro C, 64 net c anarHosom PMK pT3 go neyeHus (a) u yepes 12 Hepgenb nocne TIM (6, B): T2-BU Bbicokoro paspelue-
HWA B aKCMANbHOWM NIIOCKOCTU Ha YPOBHE ONYXO/IU B HUKHEAMMYNAPHOM OTAe/e NMPAMONM KULLKM (a, CTpenka); Ha ypoBHe GopmupoBaHus
$unbposHoro pybua nocne ncceveHms onyxonu (6, ctpenka), BU (B) — orpaHuyeHmne guddysumn Ha yposHe pybua oTcyTcTByeT.

Fig. 1. MRI of the pelvis of a 64-year-old patient with a diagnosis of RC RT3 after treatment (a) and 12 weeks after TEM (b, c): High-resolution
T2-Bl in the axial plane at the level of the tumor in the lower ampullary rectum (a, arrow); at the level of formation of a fibrous scar after
excision of the tumor (b, arrow), DWI (c) — there is no restriction of diffusion at the level of the scar.

Puc. 2. MPT T1a3a 6onbHoli I, 45 net c
AavarHosom PIK pT1 yepes 4 aHA nocne
TIM (a, 6) 1 yepes 12 Hea. nocne pas-
rpy304HOM Konoctombl (8,r): T2-BU Bbico-
KOro paspeLieHns B aKCUabHOM NAOCKO-
CTV Ha YPOBHE WCCEYEHWUA ONYXO/U — a)
AedEeKT CTEHKU KULIKK (YepHas cTpesika)
C NPUCTEHOYHbBIM CKOMIEHUEM KUAKOCTU
M rasa (3Be3goyKka) M B) mocneaytowasn
perpeccvs yKasaHHbIX W3MeHeHui ¢
dbopmupoBaHnem pybLIOBbIX W3MeHe-
HWI B CTEHKE KULLKU U ME30PEeKTabHOMN
KneTyaTke (YepHas cTpenka); T2-BU B ca-
TMTTANbHOWM MAOCKOCTU — 6) NPUCTEHOY-
Hoe CKOM/eHWe XUAKOCTU (3Be304Ka)M
ny3bIpbKW rasa B MpecakpanbHoOW Knet-
yaTke (6enas cTpesnka) u r) pesopbums
CKOM/IEHMA KUAKOCTU U Ny3bIPbKOB rasa
¢ GMOPO3HBIMU M3MEHEHUsMU B Mpe-
CaKpanbHOM KneTyaTtke.

Fig. 2 MRI of the pelvis of patient G, 45
years old with a diagnosis of RC RT1 4
days after TEM (a, b) and 12 weeks after
unloading colostomy (c,d): High-resolu-
tion T2-WIin the axial plane at the level
of excision of the tumor — a) defect of the
intestinal wall (black arrow) with parietal
accumulation of fluid and gas (asterisk)
and c) subsequent regression of these
changes with the formation of cicatri-
cial changes in the intestinal wall and
mesorectal tissue (black arrow); T2-Wlin
the sagittal plane — b) parietal fluid ac-
cumulation (asterisk) and gas bubbles in
the presacral tissue (white arrow) and d)
resorption of fluid accumulation and gas
bubbles with fibrous changes in the pre-
sacral tissue.
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Tabnuua 3. Xapakrepuctuka peungueos nocne TOM no gaHHbim MPT
Table 3. Characteristics of relapses after TEM according to MRI data

PacctoaHue ot SKCTpamypanb-

Cpok nocne Jlokanusauma peungmea s S . L MopaxeHune
T2M, mec. / B CTEHKE KULIKK / - pas, Pazmep, cm / pacnp nmmooysnos /
Ne . o cm /Distance . cTpaHeHue /
Time after Relapse localisation Size, cm Lymphnodes
- from the anal Extramural
TEM, mon. in rectal wall R damage
edge, cm distribution
1 12 MNepepHe-nesasn / Left anterior 5 1,0 - -
2 16 Nesasn / Left 6 0,7 - -
3 11 3agHsana / Posterior 6,5 2,0 + -
4 1 3agHnAn / Posterior 1 0,8 + +
5 13 MepeaHsnn / Arterior 6 2,0 + +
6 14 3apgHe-nesas / Left posterior 3 0,8 - -
7 24 MNepepHe-nesasn / Left anterior 8 1,7 + -
8 1 3apgHe-nesas / Left posterior 5 2,5 - -
9 3 3agHsana / Posterior 9 0,9 - -
10 46 MNepeaHe-npagas / Right anterior 5,5 2,8 - -

Puc. 3. MPT 6onbHoi K, 52 net c gnarHosom PMK pT1 ao neveruns (a—8) u yepes 13 mec. nocne TIM (r—e): T2-BU, akcmManbHasa NAOCKOCTb — a)
3K30pUTHaA ONyXo/b No NepeaHel CTeHKe cpegHeaMnynapHOro oTaena (CTpenka) 1 r) peumanBHan onyxonb B 061acTi uccedeHus (cTpenka)
C NPU3HAKaMM 3KCTPaMypaibHOro PacnpocTpaHeHua 1 NogpactaHMem K 3agHemy ceody Bnaranvwa; ABU (b = 1000), BbICOKUit curHan ot — 6)
nepBUYHOM ONYX0/K (CTpenKa) u 4) peunamsHoi onyxonm (cTpenka); kapta UK/, HU3KKiA cMrHan ot — B) NepBUYHOM ONyXonu (CTpenka) u e)
peuuanBHON onyxonu (cTpenka).

Fig. 3. MRI of patient K, 52 years old with a diagnosis of RC rT1 before treatment (a—b) and 13 months after TEM (d—e): T2-VI, axial plane — a)
exophytic tumor along the anterior wall of the middle ampullary (arrow) and d) recurrent tumor in the area excision (arrow) with signs of
extramural spread and growth to the posterior vaginal arch; DWI (b = 1000), high signal from — b) primary tumor (arrow) and e) recurrent
tumor (arrow); ADC map, low signal from — c) primary tumor (arrow) and e) recurrent tumors (arrow).
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MPT-KapTUHa npu peumanse onyxonu

Mo aaHHbIM MPT nccnepgoBaHuA peumamebl ONyXoam
6b111 3anoa03peHbl Y 10 NauneHToB, y 8 n3 HUX 6bi110
Nosy4eHO FMCTON0TMYECKOE NOATBEPKAEHME, 2 NaLu-
€HTa BbILAN U3-NoL HabatogeHnA. MUHUMANbHbIA CPOK
obHapy»KeHnsa MecTHOro nporpeccupoBaHus npu MPT
coctasun 1 mecau, nocne onepauum, MakCUMaabHbIi —46
mec. OcHOBHbIM MP-npm3Hakom peunamsa y STUX nauu-
€HTOB 6bl/10 AONONHUTENbHOE 06pa3oBaHMe pasmepom
OT 7 MM 40 28 MM C CUTHANIOM CpeaHen MHTEHCUBHOCTHU
Ha T2-BW 1 c npu3HaKamMu UCTUHHOrO orpaHMyeHna and-
dy3un, onpepenaslueeca B 30He XMPYPrMyecKkoro Bme-
WwartenbcTsa Ha ¢poHe GPMBPO3HbIX M3MeHeHU (puc. 3).
NoapobHana MP-xapaKTepUCTMKa BbIBNEHHbIX peLu-
AVBOB NpuBeseHa B Tabaunue 3. Momumo peunansHom
OMyXxonu B 30He ucceyeHuns y 4 ns 10 naumeHToB bbian
BblAABNEHbI MPU3HAKM 3KCTPAMypPasibHOro pacnpocTpa-
HeHuA, ay 2 u3 10 naumeHTOB onNpeaenanmcb MesopekK-
TanbHble NIMMPOY3/bl C NPU3HAKAMK NopaxeHua. Y 7
60NbHbIX C PELUANBHBIMU OMYXOAAMM BbINO BbINOJHEHO
NOBTOPHOE XMpPYypruyeckoe neyveHune, y ogHoro — XJ1T.

OBCYMAEHUE

B faHHOW cTaTbe Mbl NPeACTaBMAN pe3ynbTaThbl Ha-
6nt0peHMA 6ONbHLIX NOCNE NOAHOCIOMHbIX TPAHCAHaNb-
HbIX Pe3eKLUMN ONYyX0eN NPAMON KULWKN C NPUMEHE-
Hnem metoga MPT. MonyyeHHble JaHHble NO3BONAKOT
cumtaTb MPT BbICOKOMHPOPMATUBHBIM METOAOM ANA
HabAtoAeHMA NALMEHTOB NOC/E OPraHOCOXPAHAIOLLErO
XMPYPTrMYECKOro IeYeHns, Kak A1A BblIABAEHUA noce-
OMepaLMOHHbIX OCNOXHEHUIN, TaK U ANA AMUATHOCTUKK
peunamBoB, KOTOpble, COMMACHO AAHHbIM NUTEPATYypbI,
Yy TaKMX MNauMeHTOB BCTPEYaAlOTCA Yalle, 4em nocne
pPafVKaNbHOIO XMPypruyeckoro neyeHuna. Hanunuume
y 60/bWMHCTBA NALMEHTOB, BOWeEALWMNX B UCCNEA0Ba-
HWe, NpesonepaLMoHHbIX U306paXKEHWI, NONYHEHHbIX
C UCNO/Ib30BAaHMEM CTaHAAPTHbLIX NPOTOKONOB Uccae-
[0BaHWUA, BKAOYaAOWmMX T2-BU BbICOKOro paspelleHma
B KOCO-aKCMaIbHOM NI0CKOCTU NePNeHANKYNAPHO CTEHKe
KULIKM Ha YPOBHE OMyX0/au, NO3BOJIUIO NlyyLle UHTEep-
npeTupoBaTb NOC/NEONEPALMOHHYIO KAapTUHY 3a cyeT
TOYHOro NpeacTaBAEHUA O N0KaIN3ALUN U MECTHOM
pacnpocTpaHeHMU NePBUYHOM ONYXONU U UCXOLHOM
COCTOAHMM ME30PEKTAJIbHbIX U Ta30BbIX IMMQOY3/0B.

MpusHakom peuunamea nocne UccedeHma onyxonu Ha
T2-BW sBnaeTca y4acTok cpegHet MHTEHCUBHOCTM CUT-
Hana B dnbposHom pybLe. TpyaHOCTU, BO3HUKAIOLWME
npu anddepeHumaumnm pnbposHo-pybLOBbLIX U3MEHEHUI
W peumansHom onyxonm Ha T2-BU, nomoraeT paspewmnTb
pobasneHue pexkunma [BU, yenmumsatouee sdpdeKkTms-
HOCTb AMArHOCTUKMN PELMAMBA 33 CHET UCTUHHOTO OrpaHu-
yeHua anddysumn B onyxonu. Hawm gaHHble cornacyrorca
C pesynibTaTamu, nonydyeHHbimu B. Hupkens 1 coasr. [8],

TPaHcaHanbHbIX Pe3eKLMil OnyXoneid NPAMONA KULKKM

cBUAeTenbCTBYOWUMN 06 adpdekTnBHocTM meToga MPT
AN AMHaMKU4YecKoro HabaloaeHns NauMeHToOB nocae
TOM. B cBOeli paboTe OHM peKOMeHAYIOT NpoBeaeHue
nepsoro KOHTponbHoro MPT-nccnegosaHma yepes 3 mec.
nocne onepaLmm, He TONbKO C LIeNIbIo BbIABAEHUA PaHHEro
peumnamBa, HO U Ans noayveHua 6asoBoit MP-KapTuHbI,
CpaBHEHME C KOTOPOI No3BosAeT 6onee TOYHO UHTEP-
NPeTUPOBaTb Pe3ynbTaTbl AMHAMUYECKOTO HabntoaeHUA.
B Hawel paboTe y NauneHTOB He BblNO pernameHTUpPO-
BaHHbIX CPOKOB A1 nNpoxoxaeHus MPT, HeobxogMmocTb
HanpasneHnAa Ha MPT onpegenAanacb OHKONOrOM, OCy-
WEeCTBAAOLWMM AMHAMUYECKOE HabNtoAeHWe NaumueHTa.

B oTAnumMe oT 3HAO0CKONMYECKOTO MeToAa UccneoBa-
Hu1A, MPT no3BoAAET BbIABUTb HE TONIbKO BHYTPMNPOCBET-
Hble peLMaMBHbIE OMYXO/U, HO U PELMAMBLI B INTYOOKMX
CNOAX CTEHKM KULLKWU U C SKCTPaMypanbHOM OKaIn3a-
LMen, a TaKkKe Hain4me nogo3puTenvHbiX AinmdaTnye-
CKMX y3108B. OCNOXKHEHUA Nocne opraHocbeperatowero
neyeHus, BbiaBaeHHble npu MPT, xapaKkTepn3oBanucb
HEeCOCTOATE/IbHOCTbIO LLIBOB KULLEYHOM CTEHKU. [pn 3TOM
He TO/bKO HENOCpeACTBEHHO BM3YaM3MPOBAJICA Cam
AedeKT 3a cyeT Ha/IMYMA B HEM XKUAKOCTU, HO U onpe-
OEeNAnncb NPUCTEHOYHbBIE XKUAKOCTHbIE 3aTEKM, KOTOpble
JONKHblI PACCMATPMBATLCA KaK KOCBEHHbIE NMPU3HAKK
HECOCTOATE/IbHOCTU LUIBOB B 30HE XMPYPrnYecKoro Bme-
waTenbcTBa. MNpn nofo3peHnn Ha Hannume gedekTa
LLIBOB B 30HE pe3eKLMKN OMyX0au UcciesoBaHUe MOXKET
6bITb 3aTPYAHEHO B CBA3M C apTedaKTamm BbiNageHmA
CUrHaNa WOBHOrO MaTepurana, O4HaKo B HalLem nccieso-
BaHUW Ha/IMUME TaKUX apTedaKTOB He ObINI0 KPUTUYHBIM.

Habntogaslwmeca Hamn B paHHeM nocsieonepaum-
OHHOM Nepuoae NPU3HAKKN ambur3eMbl 3abPIOWMHHOM
KNETYaTKM CAaMOCTOATE/IbHO PErpeccupoBanu u He Tpe-
60BaNn [ONONHUTENBLHOTO NEYEHUA.

Takum 06pa3om, oueHKa NPAMON KMLWKK nocne TOM
c ucnonbsoBaHnem metoga MPT no3sonseT ¢ BbICOKOM
TOYHOCTbIO OLLEHUTb NOC/NEONEepPaLMOHHYI0 aHaTOMUIO
Ta3a u obecneynBaeT CBOEBPEMEHHOE BblisiBNEHME NOCe-
onepaLuyoHHbIX OC/I0XKHEHWUI U peLuamnBa, YTO NO3BONAET
peKOMeHA,0BaTb ee A/ BKAOYEHUA B 06bem obcneso-
BaHWA NpU AMHAMMYECKOM HabAoaeHUN BONbHBIX Noc/e
OpPraHOCOXPAHAIOLLErO XMPYPIrMYECKOTrO NeYeHuns.

3AK/TIOMEHUE

MPT mMo3KeT bbITb peKOMEHZ0BaHa B KayecTBe MeToaa
BblbOpa AnA oueHKN obnactu Tasa nocne TIM, obec-
neyunsatouero 6esonacHbiii KOHTPO/b B pas/finyHbie
CPOKM Nocne NpoBeseHHOro Ne4YeHuns, No3BOASIOLWLEro
onpeaenntb AedeKT WBOB B 30HE UCCEYEHMA ONYXON,
WCKNOUYNTb NPOAOAKEHHDIN POCT ONYXOAN UAWN Hann4yme
[ONONHUTENbHbIX 06pa3oBaHMiA B 30HE NPOBeAEeHHOTo
XUPYPrnuyeckoro ne4yeHus u BbiaBUTb AMMPOTreHHble
meTacTasbl B o6nacTu Tasa.

83



Research and Practical Medicine Journal 2022, Vol. 9, No. 2, P. 77-85
Myalina S. A.=, Berezovskaya T. P., Nevolskikh A. A., Avdeenko V. A., lvanov S. A., Kaprin A. D. / Magnetic resonance imaging in terms of observation of patients after
transanal resections of rectal tumors

Cn1CcoK UCTOYHUKOB
1. AszeeHKo B. A., Hesonbckux A. A., bpoackuii A. P., 3ubupos P. ®., Opexos W. A., Mouyes T. M. n gp. TpaHCcaHaNbHAA 3HA0CKO-
nuyeckana MUKPOXUPYPrua B nedeHnmn 60bHbIX ¢ fOBpPOKavyecTBEHHbBIMW HOBOOOGPA30BaHMAMM U PAHHUM PAaKOM MPAMOW KULLKW.
CMBUPCKUIA OHKONOrMYeCcKnit 3kypHan. 2021;20(6):13-22. https://doi.org/10.21294/1814-4861-2021-20-6-13-22
2. OTOYKUH B. B., Po3seHrays E. B. BapuaHTbl uameHeHuM i MPT-KapTMHbI Manoro Tasa nocse pesekumun npamoi KUWKK. BecTHUK Ce-
Bepo-3anagHoro rocyaapcTBeHHOro MegMLUMHCKOro yHuBepcuteTa um. U. N. Meunmkosa. 2016;8(2):60—-68.
3. Tsai BM, Finne CO, Nordenstam JF, Christoforidis D, Madoff RD, Mellgren A. Transanal endoscopic microsurgery resection of rectal
tumors: outcomes and recommendations. Dis Colon Rectum. 2010 Jan;53(1):16-23. https://doi.org/10.1007/DCR.0b013e3181bbd6ee
4. Steele SR, Hull TL, Read TE, Saclarides TJ, Senagore AJ, Whitlow ChB. The ASCRS Textbook of Colon and Rectal Surgery. Springer,
2016, 1292 p.
5. Keeping AC, Johnson PM, Kenyon CR, Neumann K. Timing of recurrences of TEM resected rectal neoplasms is variable as per the
surveillance practices of one tertiary care institution. Sci Rep. 2021 Mar 22;11(1):6509. https://doi.org/10.1038/s41598-021-85885-0
6. WenbirunH 0. A., YepHbiwos C. B., MainHoBckan O. A., 3apoaHtoK W. B., Opnosa /1. M., Pbibakos E. I. /leyeHMe paHHero paka npsamon
KULLIKW: MOXET M TPaHCaHaibHaA 3HAOMUKPOXMPYPruaA ABAATLCA MeToAOM Bbibopa. BecTHMK PAMH. 2016;71(4):323-331.
https://doi.org/10.15690/vramn719
7. bBanacHukosa C. C., poHosa E. /1., JlykbaHuyeHKo A. B., onrywuH b. U., Bapcykos 0. A., LlaptoKk B. ®. n ap. BO3MOXKHOCTU CTaH-
OAPTHBIX PEeXUMOB MarHUTHO-pe30HaHCHOM Tomorpadumn coBmMecTHO € ANPPY3MOHHO-B3BELIEHHON MArHUTHO-PE30HAHCHOM
ToMmorpaduein B oLEeHKe MeCTHOW PacnpoCTPaHEHHOCTU paKa MPAMOW KUWKK. TazoBas xupyprua u oHkonorus. 2013;(1):19-30.
https://doi.org/10.17650/2220-3478-2013-0-1-19-30
8. Hupkens BJP, Maas M, Martens MH, Deserno WMLLG, Leijtens JWA, Nelemans PJ, et al. MRl surveillance for the detection of local
recurrence in rectal cancer after transanal endoscopic microsurgery. Eur Radiol. 2017 Dec;27(12):4960-4969.
https://doi.org/10.1007/s00330-017-4853-5

References
1. Avdeenko VA, Nevolskikh AA, Brodsky AR, Zibirov RF, Orekhov IA, Pochuev TP, et al. Transanal endoscopic microsurgery in the treat-
ment of patients with benign neoplasms and early rectal cancer. Siberian journal of oncology. 2021;20(6):13-22. (In Russ.).
https://doi.org/10.21294/1814-4861-2021-20-6-13-22
2. Otochkin VV, Rosengauz EV. Variants of changes in the MRI picture of the pelvis after rectal resection. Bulletin of the I. I. Mechnikov
Northwestern State Medical University. 2016;8(2):60—68. (In Russ.).
3. Tsai BM, Finne CO, Nordenstam JF, Christoforidis D, Madoff RD, Mellgren A. Transanal endoscopic microsurgery resection of rectal
tumors: outcomes and recommendations. Dis Colon Rectum. 2010 Jan;53(1):16-23. https://doi.org/10.1007/DCR.0b013e3181bbd6ee
4. Steele SR, Hull TL, Read TE, Saclarides TJ, Senagore AJ, Whitlow ChB. The ASCRS Textbook of Colon and Rectal Surgery. Springer,
2016, 1292 p.
5. Keeping AC, Johnson PM, Kenyon CR, Neumann K. Timing of recurrences of TEM resected rectal neoplasms is variable as per the
surveillance practices of one tertiary care institution. Sci Rep. 2021 Mar 22;11(1):6509. https://doi.org/10.1038/s41598-021-85885-0
6. Shelygin YA, Chernyshov SV, Mainovskaya OA, Zarodnyuk IV, Orlova LP, Rybakov EG. Early Rectal Cancer: Can Transanal Endoscopic
Microsurgery Become the Standard Treatment? Annals of the Russian Academy of Medical Sciences. 2016;71(4):323—-331. (In Russ.).
https://doi.org/10.15690/vramn719
7. Balyasnikova SS, Dronova YL, Lukyanchenko AB, Dolgushin BI, Barsukov YuA, Tsaryuk VF, et al. Local staging of rectal cancer with
conventional and diffusion-weighted magnetic resonance imaging. Pelvic Surgery and Oncology. 2013;(1):19-30. (In Russ.).
https://doi.org/10.17650/2220-3478-2013-0-1-19-30
8. Hupkens BJP, Maas M, Martens MH, Deserno WMLLG, Leijtens JWA, Nelemans PJ, et al. MRl surveillance for the detection of local
recurrence in rectal cancer after transanal endoscopic microsurgery. Eur Radiol. 2017 Dec;27(12):4960-4969.
https://doi.org/10.1007/s00330-017-4853-5

WUHdopmauus 06 aBTopax:

MsanuHa Copua AHaTonbeBHa 52 — MIAALIMIA HayYHBIA COTPYAHWK OTAENEHNA MarHUTHO-pe30HaHcHoM ToMorpadgumn MPHL um. A. O©. Libiba — ¢unmran OrBY «HMUL
paguvonorum» Munsgpasa Poccum, 1. 06HUHCK, Poccuiickan ®egepauus. ORCID: https://orcid.org/0000-0001-6686-5419, SPIN: 9668-3834, AuthorlD: 1105132

Bepe3sosckan TatbAHa MaBnoBHa — fi.M.H., Npodeccop, raBHbI Hay4YHbIA COTPYAHUK MarHUTHO-pe3oHaHcHoi ToMorpadun MPHL uM. A. @. Libiba — dunuan OTBY
«HMWL, pagronorum» Munsgpaea Poccum, r. 06HMHCK, Poccuitckan ®egepauma. ORCID: https://orcid.org/0000-0002-3549-4499, SPIN: 5837-3465, AuthorID: 273912

HeBonbckux Anekceit AnekceeBny — 3amMecTUTeNb AUpeKTopa no neye6Hoi pabote MPHL| um. A. . Libiba — puanan OIbY «HMUL| pagnonoruv» Munsapasa
Poccuu, r. 06HMHCK, Poccuiickas Oegepaumsa. ORCID: https://orcid.org/0000-0001-5961-2958, SPIN: 3787-6139, AuthorlD: 149346

Aspeenko Buonetta AngpeesHa — cTyneHTka OTAOY BO «HauuoHanbHbIN MccnepoBaTenbckui AaepHbii yHusepcutet «MUDU», . 06HUHCK, Poccuiickan Oepe-
paums. ORCID: https://orcid.org/0000-0002-2678-016X

84



WccnenoBanua v npaxkTvka B Mepuumke 2022, T. 9, N2 2, C. 77-85
Msnuna C. A=, bepesosckas T. 1., Hesonbckux A. A., ABpeenko B. A., UBanos C. A., Kanpun A. [l. / MaruutHo-pe3oHaHcHas ToMorpadua B HabniofieHnn bonbHbIx nocne
TpaHCaHanbHbIX PE3EKLMIA OnyXoneit NPAMON KULIKK

MeaHos Cepreit AHaTonbeBuy — A.M.H., npodeccop PAH, avpektop MPHL um. A. @. Libiba — dpunuan OI'BY «HMUL paguonorum» Munsapasa Poccuu, r. 06HUHCK,
Poccuiickan Oepepauus; reHepanbHbii aupektop OIBY «HMUL pagnonorum» Munsgpasa Poccuu, r. 06HMHCK, Poccuiickan Oepepaums; npodeccop Kadeapb!
OHKOMOrMYM U peHTreHopaamonorum uM. B. M. XapueHko MeguumHckoro nictutyta OFAQY BO «Poccuiickuil yHuBepeuTeT Apy6bl HapogoB», . Mocksa, Poccuii-
ckan Oepepauma. ORCID: https://orcid.org/0000-0001-7689-6032

Kanpwx Angpen OmMuTpueBuy — akageMuk PAH, o.M.H., npodeccop, 3acnyeHHblin Bpay PO, uneH-KkoppecnongeHT PAO, reHepanbHbii gupektop OIBY «HMUL
paguonoruu» Munaapasa Poccuu, r. 06HMHCK, Poccuiickas Oegepauus; oupexktop MHUOW um. . A. Tepuena — dunuan OrbY «<HMUL, paguonorum» Muxaapasa
Poccuu, r. Mocksa, Poccuiickan Qefepaums; 3aBeaytowmin Kadenpoi yponorum 1 onepaTUBHoOM Hepponorum ¢ KypcoM OHKOYPONOrMM MeAULIMHCKOrO GaKynbTeTa
OrAQY BO «Poccuiickuit yHMBEpCUTET [pybbl HapoaoB», r. Mocksa, Poccuiickan Oepnepaums. ORCID: https://orcid.org/0000-0001-8784-8415, SPIN: 1759-8101,
AuthorlD: 96775, ResearcherlD: K-1445-2014, Scopus Author ID: 6602709853

Information about authors:

Sofiya A. Myalina 52 — junior researcher of the magnetic resonance imaging department A. F. Tsyb Medical Radiological Research Center — Branch of the National
Medical Research Radiological Center, Obninsk, Russian Federation. ORCID: https://orcid.org/0000-0001-6686-5419, SPIN: 9668-3834, AuthorID: 1105132

Tatiana P. Berezoskaya — Dr. Sci. (Med.), professor, chief researcher of the Magnetic Rsonance Imaging department A. F. Tsyb Medical Radiological Research
Center — Branch of the National Medical Research Radiological Center, Obninsk, Russian Federation. ORCID: https://orcid.org/0000-0002-3549-4499, SPIN: 5837-
3465, AuthorlD: 273912

Aleksey A. Nevolskikh — deputy director for medical work A. F. Tsyb Medical Radiological Research Center — Branch of the National Medical Research Radiological
Center, Obninsk, Russian Federation. ORCID: https://orcid.org/0000-0001-5961-2958, SPIN: 3787-6139, AuthorID: 149346

Violetta A. Avdeenko — student, National Research Nuclear University "MEPhI", Obninsk, Russian Federation. ORCID: https://orcid.org/0000-0002-2678-016X

Sergei A. lvanov — Dr. Sci. (Med.), professor of the Russian Academy of Sciences, director A. F. Tsyb Medical Radiological Research Center — Branch of the National
Medical Research Radiological Center, Obninsk, Russian Federation; general manager National Medical Research Radiological Centre of the Ministry of Health of the
Russian Federation, Obninsk, Russian Federation; professor of the department of oncology and x-ray radiology named after V. P. Kharchenko Peoples Friendship
University of Russia, Moscow, Russian Federation. ORCID: https://orcid.org/0000-0001-7689-6032

Andrey D. Kaprin — academician of Russian Academy of Sciences, Dr. Sci. (Med.), professor, honored doctor of the Russian Federation, corr. member of the RAE,
general director National Medical Research Radiological Centre, Obninsk, Russian Federation; director at the P. A. Hertsen Moscow Oncology Research Institute
- Branch of the National Medical Research Radiological Centre, Moscow, Russian Federation; head of the department of urology and operative Nephrology with
the course of oncourology of the Medical Institute, Peoples Friendship University of Russia, Moscow, Russian Federation. ORCID: https://orcid.org/0000-0001-
8784-8415, SPIN: 1759-8101, AuthorlD: 96775, ResearcherlD: K-1445-2014, Scopus Author ID: 6602709853

Bknap aBTopoB: Authors contribution:

MsnuHa C. A., bepesoBckan T. [1. — KoHLENUWA 1 An3aiH UcCnefoBaHus; Myalina S. A., Berezovskaya T. P. — concept and design of the study;
Bepesosckan T. 1., Manuna C. A., ABfeeHKo B. A. — cbop u obpaboTka Berezovskaya T. P., Myalina S. A., Avdeenko V. A. - collection and
MaTepuana; processing of material;

MsanuHa C. A., Bepe3oBckan T. [1. — HanMcaHue TeKCTa; Myalina S. A., Berezovskaya T. P. — writing the text;

Hesonbckux A. A., MBaHos C. A., KanpuH A. [l. — pefaktupoBaHme. Nevolskikh A. A., Ivanov S. A., Kaprin A. D. - editing.

85



