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MATHUTHO-PE3OHAHCHAS TOMOI'PA®USA JIETKUX C TAPAMATHUTHbIM
KOHTPACTHbIM YCUJIEHUEM B JUHAMHWYECKOM KOHTPOJIE TEPAIIHUY,
PAKA JIETKOI'O ¥ BOJIbHbIX C PAIUO®OBUEHN: KIIMHUYECKUHU CJIYHAU

IB. 0. Bopo6vesa®, 1-?H. B. Hyonos®, 3C. B. Muarep®, 3E. B. Poduonos®, #B. 10. Ycos®"
IPoccuiickuii nayunblii uentp penrenopaauosiorns, Mocksa, Poccust
2Poccuiickas MeIMLMHCKAs aKaleMus HelpepbiBHOro npodeccHoHanbHoro o6pasosanus, Mocksa, Poccust
3Hayuno-Hceaen0BaTe/IbCKUil HHCTHTYT oHKoslorun, Tomck, Poccus
4Hayuno-ucaneoBaTeNLeKUil MHCTUTYT Kapauoaoruu, Tomek, Poceus
SHarmonasbHbIi HeeTeoBaTenbeKnil TOMCKHI nosuTexHuuecKnil ynnsepenter, Tomek, Poccust

J1o cux nop BO3MOXKHOCTH MarHUTHO-pe3oHaHcHoi Tomorpadun (MPT) B nuarHoctuke 1 KOHTpoJIe JIeUeHHsl paKa JIerkoro npak-
THYECKH MaJl0 BOCTPeGOBAHbI H3-3a HEJOCTATOUHOTO OMbITA H 3HAKOMCTBA C HUMH KJIMHHLMCTOB-OHKOJ10r0B. [IpeacraBien KiuHu-
YeCKHIl cJTyuail MepBUYHOTO BbISIBJIEHHS M TPOCMIEKTHBHOTO HAGJIOAEHHS B X0/1e TepPaNHH paKa JIerkoro y naluneHTKH, HarpasJieH-
HOW HEBPOJIOTOM TIOJMKJIHHUKY /151 TpoBefeHHst MP-TomMorpaduu roJjoBHOro Mo3ra B CBSI3H CO CTOMKHUMH TOJIOBHBIMH GOJISIMH,
nocJie epeHeceHHOro ABYMs MecsilaMi paHee COMHHUTesbHOro snu3dofa 3aboseBanuss COVID-19. [Ipu MPT opranos rpyaHoi
ka1eTkn (OI'K) Gb110 BbISIBICHO OMyX0JIeBO€E MOpaXKeHHe — LEHTPaJIbHbIH paK ciieBa ¢ NopakeHHeM OpoHXa HHKHEI J10J11 JIEBOTO
aerkoro. MPT OI'K ¢ napamaruuthbl KontpactibiM yeusennem (I IMKY ) Beinosinsiziach Kak yactb Hec/ieIoBaHHUsI BCEro TeJia MocJie
NPOBE/ICHHOH KOMIJIEKCHOH Teparui paka MOJIOYHOH »KeJjie3bl, Oblyla BbIsIBIEHA KaK MepBUYHAS OMYX0Jlb PaKa JIETKOro, TaK U MeTa-
CTaTHYECKOE MOPaAKEHHE CPEIOCTECHHBIX — CyOOH(YpKALMOHHbBIX JUM(OY3J10B. JlnarHos paka Jierkoro Oblil BepUHLUHPOBAH MPH
TpaHcOPOHXHAJILHON GHOICHH. B xojie asbHelIX NOBTOPHBIX KOHTPoJibHBIX uccaenoBanuii MPT OI'K ¢ [TMKY Boinosnsiiach
MOBTOPHO M MHOrOKpaTHo. [Tocse Hauana xumuotepanuu (XT) ¢ HCToIb30BaHHEM CXeMbl BHHOPENOHH/KapGomnIaTHH ObLI I0CTHT -
Hyt no peayssraram MPT ¢ TIMKY BusyasbHO 10JIHbII perpece 3a0oJeBaHusl ¢ KIMHUUECKOH peMucchell. OfHAKO MOJHOCTbIO
cXeMa XMMHOTepanuu He Oblla 3aBeplieHa B CBS3H C OTbE3JIOM NALUEHTKH 110 HACTOATE/bHBIM YacTHbIM mpuunHaM. Crycrst 1a
Mecsilla nalueHTKa Oblja BHOBb 00C/Ie0BaHa 110 ToMy 2Ke npoTokosty MPT opraHoB rpynHoil KJI€TKH ¢ MapaMariuTHbIM KOHTPACT-
HBIM YCHJIEHHEM, NPH 3TOM BBISIBJIEH PELMINB 3a00/1eBaHUst ¢ GoJlee BbIPAsKEHHBIM TOpaKeHHeM JIUM(OY3/I0B CPEIOCTEHHS, UeM
npu nepBuuHoM obpatiennd. BHoBb nposenena nox koutposem MPT OI'K ¢ TIMKY kommniekcHass XumuoTepanust BAHOPeaOoH-
HOM/KapGOMIaTHHOM, Ha 3TOT pa3 MoTHOCTbIO. [1o nanubiM KouTpoabHoit MPT OTI'K ¢ [IMKY — nocturiyTa BUsyannHas pemuc-
CH$l, C HCUE3HOBEHHEM Y3JIOBbIX HOBOOOPA30BAHMH HA MECTe paHee BbISIBJICHHON MEPBUUHON OIMyXOJIM PaKa JIErKOro U MeTacTaTh-
yeckHx nopaxennii aumdoyanos. [Tocre MPT ¢ TIMKY Takke mposenena 13T Bcero Tena ¢ 18F-dropne3okeHrmioko3oii.
[1pr3HakoB pelnanBa UK NPOJIOJKEHHOTO POCTa OMyX0JH He BbisiBeHO0. CIyCTsl 5 Mec 1ocsie 9Toro srarna natiMeHTKa Oblia rnoJ-
HOCTbIO COXpaHHA KJIMHHUECKH, aKTHBHA MpodeccuoHasbio U cotpasbio. Takum o6pazom, MPT OI'K ¢ [TMKY moxer GbiTh
UCMOJIb30BaHA ISl MPOBEIEHHST TPOCHEKTUBHON TOBTOPHOH OLEHKM COCTOSIHHSI OIyXOJIEBOTO Mpolecca TMpH pake Jerkoro
Mo HeoOXOUMOCTH, 6e3 JlyueBOH Harpy3ku, 6e3 orpaHHyeHHsl KOJIMUeCTBa HCC/Ie0BAHUI.

KJIFOUEBBIE CJIOBA: MPT Jsierkux, napaMarHiTHOe KOHTPACTHOE yCHJIEHHE, PAK JIETKOr0, XMMHOTEpAlHsl PaKa JIerkoro, KOHT-
poJib Tepanuu
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MAGNETIC RESONANCE TOMOGRAPHY OF THE LUNGS WITH
PARAMAGNETIC CONTRAST ENHANCEMENT IN DYNAMIC FOLLOW-UP
CONTROL OF TREATMENT OF LUNG CANCER IN RADIOPHOBIC PATIENT:
A CASE REPORT

IWalentina O. Vorob’eva®, !-?Nikolay V. Nudnov®, 3Sergey V. Miller®, 3Evgenii V. Rodionov®,
L5Wladimir Yu. Ussov®"
IRussian Scientific Center of Roentgenoradiology, Moscow, Russia
2Russian Medical Academy of Continuing Professional Education, Moscow, Russia
3Research Institute of Oncology of the Tomsk, Tomsk, Russia
4Cardiology Research Institute of the Tomsk, Tomsk, Russia
S5National Research Tomsk Polytechnic University, Tomsk, Russia

Till now the facilities of MRI with paramagnetic contrast enhancement (CE-MRI) in detection of lung tumors remain underused
and almost ignored. A clinical case of primary detection and prospective follow-up of lung cancer in a patient whose MRI of the
chest revealed a tumor lesion — a central cancer of the left lung, in particular a lesion of the bronchus of the lower lobe of the left
lung. MRI of the chest with paramagnetic contrast enhancement was carried out as part of the whole body CE-MRI study after
the complex therapy of breast cancer, and both the primary lung tumor and metastatic lesion of mediastinal — subbifurcation
lymph nodes were revealed. With a transbronchial biopsy, the diagnosis of lung cancer was verified. Chemotherapy (ChT) was
started using the vinorelbin/ carboplatin regimen. After this, the CE-MRI has been carried out during the whole period of follow-
up of anti-cancer chemotherapy. At the CE-MRI during the first course of ChT visually the complete regression of the disease,
also with clinical remission was achieved. However, the ChT scheme was not fully completed due to the patient’s departure for
urgent private reasons. Two months later, the patient was examined again according to the same CE-MRI protocol, while a
relapse of the disease was detected with a more pronounced lesion of the mediastinal lymph nodes than during the initial treat-
ment. ChT with vinorelbine/carboplatin was again carried out under the control CE-MRI, this time completely. According to the
chest CE-MRI, visual remission was achieved, with the disappearance of nodular tumor at the site of the previously identified pri-
mary tumor of lung cancer and metastatic lesions of lymph nodes. Thus, it was the CE-MRI which provided the early diagnosis
and adequate control of treatment of the lung cancer with extensive local lymph nodes spread. After this CE-MRI, the whole body
PET with !8F-fluorodeoxyglucose (FDG) was also performed and no signs of relapse or continued tumor growth were revealed.
Five months after this stage, the patient did persist to stay completely preserved clinically, at work and socially active. Thus, the
chest CE-MRI can be employed for the follow-up of the tumor process in lung cancer, as necessary, without radiation exposure,
without limiting the number and frequency of studies.

KEYWORDS: lung MRI, paramagnetic contrast enhancement, lung cancer, lung cancer chemotherapy, therapy follow-up
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Beenenue. Pak jierkoro npeacrapssieT coO0d cero-
JIHSI OJTHO M3 BaXKHEHILIMX He TOJbKO MEIHIHHCKHUX, HO
1 COLLMAJIbHO-3HAUUMBbIX 3a00J1€BaHUH BO BCEX BO3PACT-
HbIX KaTeropusix Bapocibix [1, c. 92; 2, c. 1625; 3,
c. 112]. Ecnu B npeiiecTByioline AeCATUIETHS XUPYP-
rUyeckoe pajiMKajbHOe yJaJeHue OMyXOJHu U MeTacTa-
THUECKHUX Y3JI0B OblJI0 €IMHCTBEHHOH HamexKI0u
Ha COXpaHEHHe YKU3HU MalUeHTa, TO B MOCJEIHNE NATh
JIET 3HAYUTEJbHO YJYUIIWJICH MPOrHO3 MalueHToB
C XMUPYpruuecku Hepe3eKTabebHBIMK OMyXOJISIMU U TTPH
XUMHOTepaneBTHIeCKOM Jiedenun [4, c. 86]. Omnako
€/IMHCTBEHHBIM OOLIENPUHSATHIM CPEICTBOM KOHTPOJIS
OMyX0JIEBOTO Npolecca MpH TOM OCTAeTCsl PEHTTEeHOB-
cKasi KOMITbIOTepHast ToMorpadusi, B TOM YHCJIe ¢ KOHT-
pacTHbIM ycusieHueM [5, ¢. 47].

[Togurponnas (I19T) u onHOpOTOHHAS SMHCCHOHHAS
(ODIKT) romorpadusi, MarHUTHO-pe30HAHCHAST TOMO-
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rpaduss (MPT) noka ocratoTes JiHIIb MPEIMETOM
MCC/IEIOBAHUH  OMBITHO-KJIHHHYECKOTO Xapakrepa [2,
c. 1629;6,c. 41;7, c. 55].

Mexny Tew, etite B Hayasie 2000-X rooB Gblia BrioJi-
He yOeMTeIbHO JI0Ka3aHa poJib MarHUTHO-Pe30HAHCHOM
tomorpadpuu (MPT) B BbisiBlieHnu paka Jierkoro |8,
c. 22], a takxke BoamoxkHocth MPT B mpocneKTHBHOH
OLIEHKe 3TOro 3aboJieBaHusl B X01€ KOMIJIEKCHOH Tepa-
nuu [9, c. 456; 10, c. 221]. Tem He MeHee, 1oka BO3-
moxkHocTH MPT B 310l 06J1aCTH MTPOOIKAIOT MOBEP-
raThbCsl COMHEHHIO, HECMOTPSI Ha MOJIHY10 6€30MacCHOCThb
MPT (npu ycjioBUM OTCyTCTBHM MeTasuioparMeHTOB
B TeJle TalMeHTa) U BO3MOXKHOCTb IPAKTHUECKH Heorpa-
HHUYEHHOTO MOBTOpeHUs o notpedHoctu 11, c. 21].

[Ipy nHeBMOHMSX BHUPYCHOrO M GaKTepHaJbHOTO
reneza MPT OI'K nposemoHcTprpoBasia qarHoctuye-
CKHe ToKa3aTe/d, aHAJOTHUHble CIUPa/LHON peHTre-
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HoBcKo# KomnbtotepHoil Tomorpacuu (CPKT), u obec-
NevynBaeT TOUHYIO OLLEHKY pacnpoCTpaHeHHOCTH Bocna-
JIUTEJILHOTO TIpolecca, AU(pdepeHIIHPOBKY BOCMA/U-
TEJILHBIX MIPOLIECCOB MeXKty coboii [ 12, ¢. 69].

[IpuBOIMM KJIMHUYECKHH cilyyall MPOCHEeKTUBHOIO
HaOJro/IeHHsT 3(h(hEeKTHBHOCTH TIPOTHBOOIYXOJIEBOK Tepa-
nuu ¢ nomotibio MPT opranos rpynHo# kinerku (OI'K)
C rMapaMarHMTHbIM KOHTpacTHbIM ycuienunem (ITMKY).

Marepuanbl ¥ mMeroabl. OT NaLMEHTKH M0JYYeHO
uHpopmupoBanHoe coracue. [lanpentka M. (59 Jier)
00paThJ/Iach B CBSI3H CO CTOMKHMH TOJIOBHBIMH OOJISIMH
10 HarnpaBJ/IeHHIO HEBPOJIOTa TOJMMKJIMHUKH /151 TPOBE-
nenust MP-tomorpaduu ronoBHoro moara, rocJe mnepe-
HECEHHOro JIByMsl MeCsIlaMH paHee COMHHTEJbHOTO
snusona 3aboneBanus COVID-19, ¢ omgHokpaTHo
MOJIOXKUTENBHBIM M OTHOKPATHO oTpHuLiaTe bHbiM [TLP-
TECTOM Ha MH(HULUMPOBAHHE 3THUM BHPYCOM M KpaTKo-
CPOYHBIM JIBYXIHEBHBIM CHUYKEHHEM HACILIIEHHS] KDOBH
pO9 10 96%. IllecTs sieT ToMy Hasan y NaLMEHTKH
Obljla BbISIBJIEHA OIYXOJlb MPABOH MOJIOUHOH 2KeJsie3bl
T1-2NOMO, ynanennasi paapkajabHO MOCJAe HEOAIbIO-
BAHTHOH XUMHOTEPaHH, 6€3 MoC/eyOLUINX PELHIHBOB
1 [MOBTOPHbIX 3a00J1€BaHUH.

[Ipn nepBuyHOoM obpallleHHd U NP MOCHAELYIOLIHX
KOHTPOJIbHBIX FOCMUTANU3aLUsIX U o6ciaenoBanusx MPT
OTI'K ¢ [IMKY BbinoJiHsiach B HEU3BMEHHOM TIPOTOKO-
Jie, BKJiouaBlleM B cebsi MoJydeHHe aKCHAJbHBIX,

2 ma 0,5 M pacropa. T1-BU nosropsiincs nocJie Bee-
JIEHUsI KOHTpacTra-napamarHeTuka crycrs 12—17 muH,
TaKKe B aKCHaJbHbIX M (PPOHTAJBHBIX TJIOCKOCTSIX,
B HEM3MEHHbIX PACIOJIOKEHHUSIX TJIOCKOCTEH TOMOCpe-
30B MPT un napamerpoB 3anucu. Bce uccienoBanus
ObIM MPOBEJEHbI C MOMOLIBIO BbICOKOMoJbHOro MP-
tomorpada Toshiba Titan Vantage (uumyxuust maruur-
noro noJist 1,5 T). [1pu 3TOM Hausydinasi BU3yasu3atiust
OI'K nocrurasnack npu ucnosb3doaiun T1-BU ¢ oTHo-
CHUTEJILHO JVIMHHBIMH BpEMeHaMH MOBTOPEHHS U 3X0, TO
ecTb He MOJIHOCTbI0 ¢BOOOAHBIMH OT T2-KoMmnoHeHTa
(TR=1874 mc, TE=32 mc), npu ToJiHHe cpe3a H—
6 MM, pasmepax nogs 3perns 400x400 MM, ¢ MOJHBIM
OXBAaTOM T'PYIHOH KJIETKH, CHHXPOHH3AUMel Mo plxa-
Huto. Takne BeJMUHHBI BpeMeH MOBTOPEHHS U 3XO 103~
BOJISIIM TIOJTHOCTbIO U30ABUThCSI OT apTehaKTOB IBHKE -
HHUST KDOBH MO KPYIHBIX COCY/IAM TPYAHON KJIETKH.

Henb3sst He oTMeTHTh ¢ 6s1aroapHOCTBIO, YTO TaLM-
€HTKa He TOJIbKO 3aduKcupoBasa (GopMmasbHO CBOe
MH(OPMHUPOBAHHOE COTJIACHE HA yvyacTHe B MPOCHeK-
TUBHOM MCCJIENIOBAHUH U MYOJIMKALIMIO €r0 Pe3yJIbTaToB,
HO W TOJJIepXKUBaJIa HCCIENOBAHUST C SHTY3HA3MOM,
CTpeMSICh, MO ee CJ0BaM, <MPeBPaTUTL 00Je3Hb
B MHCTPYMEHT MPOrpecca U Mo3HaHust».

Pe3yabratel u ux ob6cyxaenue. [lo pesynbratam
BbIMOJIHEHHOW TIpu nepBuuHoM MPT-o6cnenoBannu
rosioBHoro mogra (puc. 1) Obl1a BepuduipoBaHa

Puc. 1. MPT-kapruHa rosioBHoro mo3ra nauueHtkd M. B T2-BU npu nepBuuHoM o6pallieHHH, cpe3bl HAa yPOBHE 3pH-
TEJIbHBIX HEPBOB U CEPEIHbI OOKOBBIX MKEJYJ0UKOB, B aKCHANLHOMN MJIOCKOCTH Mapajsie/lbHO OCHOBAHUIO uepena.
[lapamerpbl HcCIeI0BAHUS HEMOCPEACTBEHHO Ha U300pazkeHHH. OTCYTCTBHE MPU3HAKOB METACTATHUECKOTO MOPaXKEHHS
rOJIOBHOTO MO3ra M BOOOLIE 3HAUMMbIX ATOJOTHUECKHX 3HAKOB
Fig. 1. MRI of the brain of patient M. in T2-weighted mode at the initial admission, sections at the level of the optic
nerves and the middle of the lateral ventricles, in the axial plane parallel to the base of the skull. Absence of signs of
metastatic brain damage and any significant pathological signs

caruTTasbHbIX U ppoHTanbhbix cpesoB OI'K B T1- n T2-
B3BellleHHOM pexkumax (BH), a takke nuddysnoHHO-
B3BeLLEHHbIX M300paxKeHHH, ¢ KoadduipenTom b=800,
Kak JleTajqbHo Oblio onucaHo paHee [12, c¢. 65].
KonTpacr-napamarieTuk BBOJMUJICS BHYTPUBEHHO B J103€

NpaKTHUECKH HOpMaJibHasi 1o BO3pacTy KapTuHa, 6e3
MPU3HAKOB OYarOBbIX MOBPEXKIEHHH.

B cBsi3u ¢ nojo3peHreM Ha repeHeceHHoe Mopaxe-
HUe Jierkux, casizannoe ¢ COVID-19, naumenrtke Oblia
BoinosiHeHa MPT OI'K, npu koTopoil oGHapy»KeHO
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ouaroBoe nopaxkenue B 06/1aCTH 6-ro cerMeHTa JeBoro
JIETKOTO0, C BOBJIEYEHUEM CPEOCTEHHbIX — CyOOUdyp-
KallMOHHBIX ~ MH(paTpaxeasbHblX JUM(PaTHUECKUX

yanoB. MPT OI'K Gbiia HememieHHO aonoJiHeHa
[TMKY, BbISIBUBLINM HHTEHCHBHOE HAKOIJIEHUE Mapa-
MarHeTHKa B TOJILLE OIyXOJIeBbIX CTPYKTYp (pHc. 2, 3).

Ha caenytoiuii 1eHb naiyueHTke BbIMOJHEHO 9HIO0-
9HI0OPOHXHANBHOE

CKOITHUYeCKOe ucesaegoBaHue

Puc. 2. MPT opranoB rpyaHoit kjaeTkn nauneHTkr M. np

OT PEHTI€HOBCKHMX H B YACTHOCTH PEHTI€HOBCKHX KOM-
nblotepHbIX ToMorpaduueckux (KT) ucenenosanntii, et
nocJe nposeaenust nepsoro Kypca XT Obl1a nposeneHa
nosropHasst MPT OI'K B Tom ke pexxume, uTo M NpH
nepBUUYHOM oOpauleHuu (puc. 4, ).

[Ipu 3TOM OblN BU3yaqM3UPOBAH BbIPaXKEHHbIH
3¢ deKT XUMHOTepanuu ¢ CyOTOTalbHBbIM perpeccom
HOBOOOpPA30BaHUSl M METaCTaTHYECKOTO TMOpPayKeHHUs
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¥ nepBuuHOM noctyrniennu. Kapruna MPT-Bugyanusauuu

OIyX0JIEBOTO MOpaxKeHHst 6-r0 cerMeHTa JIeBOTo JIErKOT0, CPEIOCTEHHBIX JTMM(OY3I0B H JTMM(OY3JI0B KOPHST JIEBOTO
serxoro npu T1-BV ¢ mapaMardnTHbIM KOHTPACTHBIM YCHIEHHEM H NPH AH(P(Y3HOHHO-B3BELIEHHOM HCCIEI0BAHNH.
[IpesicraByieHbl akCHaJbHbIE CPe3bl HA YPOBHE CepeMHbI ieBoro xkeynouka cepuua: T1-BWU — uexonnbiii (a), T1-
BU — nocne [TMKY (6) u B muhhy3aHoHHO-B3BELIEHHOM pexKUME (8); a TaKxKe cpe3bl Ha ypoBHE GU(YpKALIUU JIerou-
Hoit aptepuu T1-BU — uncxonnbiii (e), T1-BY — nocne ITTMKY (0) v B 1nddy31oHHO-B3BEIIEHHOM pexXuMe (e)
Fig. 2. MRI of the chest organs at the initial admission of patient M. The picture of the MRI imaging of the tumor
lesion of the left lung segment 6, mediastinal lymph nodes and lymph nodes of the root of the left lung in T1-w mode
with paramagnetic contrast enhancement (PMCE) and diffusion-weighted examination. Axial sections are presented
at the level of the middle of the left ventricle of the heart T1-w mode — initial (a), T1-w mode — after PMCE (6) and
in diffusion-weighted mode (8); as well as sections at the level of bifurcation of the pulmonary artery T1-w mode—
initial (e), T1-w mode — after PMCE (0) and in the diffusion-weighted mode (e)

C TPaHCOPOHXHAJLHOIN OUONICHEH, TPU STOM MPH LIUTO-
TUCTOXUMHUYECKOM U F€HETHYECKOM HUCCJIENOBAHUHU OITy-
XOJIEBOTO Marepuasa OUonTaTta MOATBEPKAEHO HAJM-
ure HeMmesKokJaeTouHoro PJI (ageHokapuuHoma) npu
OTCYTCTBHH T'€HOB MOHOPE3HCTEHTHOCTH W MHOXKe-
CTBEHHOH JieKapcTBeHHOH ycroiunBoctd (MJLY) omy-
xosieil. [TauuenTtke Oblia 3anjaHUpoBaHa XMMHOTepa-
MHsl 110 cXeMe BUHOPeNGHH/KapOomIaTHH B KOJHUeCTBe
4 KypcoB ¢ HHTepBAJIOM MexK1y Kypcamu 3 Hell. B cBsizu
C OTKa30M TMalHeHTKH 10 MNpHUHHAM pajnodobuu
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JMboyanoB (puc. 4), Npu MPAKTHUECKOM OTCYTCTBUH
1306paxKeHust onmyxosu Ha 1U(QY3HOHHOM H300paKe-
nuu (puc. 5). Ilocne mepBoro Kypca XHMHOTeparuu
TAKUX OCJIOKHEHWH, Kak (ebGpuibHas HEHTpPOINeHUs
1 MHPEKUHOHHbIE OCJOXKHEHHS, OTMEUYEHO He OblJIO.
Mmenn MecTo oHOKpaTHbIE TOLIHOTA H PBOTA, 3TH pas-
BUBLIHECS] OCJIOXKHEHHS] HOCHJIH KPATKOBPEMEHHbIN
1 CMIOHTaHHO-00pATUMBIH XapakTep.

OnHako, K coxKasleHHto, JaJjibHelillne 3ariaHupo-
BaHHble KYPChl XMMHOTEpAnuu He OblIM BbIMOJHEHDI
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Puc. 3. Kaptuna coBmelieHHOro qucdy3roHHo-B3BelieHHOro 1 T1-B3BelieHHoro koutpactuposanioro MPT OT'K
nauueHTku M. npu nepsruyHom o6patieHn. CoBMelIeHHbIE H300PaKEH!s TEPBHUHON OMYXOJIH B 0OJIACTH 3a/IHEl CTEH-
Ki GPOHXA HIMKHEHN JI0JIH JIEBOTO JIETKOTO (@) M B 061aCTH METACTATHIECKOTO MOpPaXKeHHst IMM(OY3JI0B KOPHS JIEBOTO
JIETKOTO M CPEIOCTEHHBIX (TpenbrdypKalMOHHBIX MapaTpaxeanbHbIX ) TMM(OyY370B (0)

Fig. 3. The picture of the fused diffusion-weighted and T1-weighted MRI of the chest of patient M at the initial admis-
sion. The pathological image of the primary tumor and lymph nodes in the diffusion mode is fused with the lesion map
on the contrast-enhanced T1-w mode. Combined images depict the primary tumor in the area of the posterior
bronchial wall of the lower lobe of the left lung (a) and in the area of metastatic lesion in the lymph nodes of the root of
the left lung and mediastinal (prebifurcation paratracheal) lymph nodes (6)

Puc. 4. MPT-kaptuHa npu KoHTposibHOM 06C/Iel0BaHUH TTaliieHTKH M. nocsie TpoBesieHHst MepBOro 1KKJa MPOTHBO-
onyxoJieBoil xumuoTepanuu rnpu T1-B3BelIeHHOM HCC/IeI0BAHUH C TApAMArHUTHLIM KOHTPACTHLIM YCHJIEHHEM H TP
TP PY3MOHHO-B3BEIIEHHOM HCC/IEI0BAHUN. AKCHA/IbHbIE CPE3bl HA YPOBHE CEePEIMHbI JIEBOTO »Kesynouka cepaua: T1-
B ucxonnblit 10 KoHTpacTHoro yeuienus (a), T1-BU nocie TTMKY (6) v B inddy3noHHO-B3BEIIEHHOM pexXuMe (8);
a TaKxke cpesbl Ha ypoBHe Oudypkauuu jJeroyoi aprepuu: T1-BY — ucxonusiii (e), T1-BHU — nocsie [TMKY (0)

1 B 11(hhy3MOHHO-B3BelIeHHOM pexkuMe (). Inddysnontoe 1 napamMaraiuTHoe KOHTPACTHPOBAHHOE U300PAKEHUST —
perpecc ofbema onyxoseBoil Tkanu 6osiee 90 % no oobemy
Fig. 4. MRI-picture in the control study of patient M, after the first cycle of antitumor chemotherapy. in T1-w mode
with paramagnetic contrast enhancement and in diffusion-weighted study. Axial sections at the level of the mid of the
left ventricle of the heart in T1-w mode — initial image before contrast enhancement (a), T1-w mode after PMCE (6)
and in diffusion-weighted mode (8); as well as sections at the level of bifurcation of the pulmonary artery, in T1-w
mode — initial (¢), T1-w mode — after PMCE (0) and in diffusion-weighted mode (e) Diffusive and paramagnetic
contrasted images demonstrate regression of tumor tissue volume for over 90 % of volume
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Puc. 5. CoBmeliieHHble mHthdy3noHHO-KoHTpacTHble MPT-n300paxeHus naipeHTK M. Tocsie nepBoro 1uK/ia XUMHOTE-
parnuu paka Jjierkoro. Cpesbl — Ha YPOBHE CEpEeIMHbI JIEBOTO XKeJy/louKa (@) U Ha ypoBHe GH(ypKalliH JIErOUHOM apTepiu
(6). ToxTBeprKuaercst perpecc oobema omyxoseBoii Tkanu 6osee yem Ha 90 % 1o CpaBHEHUIO ¢ HCXOTHON KAPTHHO.
M3o6paxkeHus JIerouHON NapeHXuMbl PH TUPQPY3HOHHO -B3BEILIEHHOM M300paXKEeHHH — Ha YPOBHE MHTEHCUBHOCTH 1IyMa
Fig. 5. Fused diffusion over contrast MRI images of the same patient after the first cycle of chemotherapy for lung can-
cer. Slices placed at the level of the middle of the left ventricle (a) and at the level of the bifurcation of the pulmonary
artery (6). The decrease of the tumor tissue volume by more than 90% compared to the initial picture is confirmed.
Images of the pulmonary parenchyma with diffusion-weighted image are homogenous and at the level of noise intensity

B CB$I3U C 06CTOSITE/ILCTBAMH JIMYHOTO MJ1aHa (0Tbe3z),
nocjie 4ero B TeUEHHE JByX MeCsILEeB MalMeHTKa He
nHabaonanace. Ilpu ee mnosiBieHHM MOBTOPHO ObLIO
BhINoJiHeHO KoHTposibHoe MPT-uccnenosanne, OI'K
C KOHTPACTOM, KOTOPO€ 10Ka3a/a0 OUEBHIHYIO KAPTHHY
PELMIMBHOTO MOPayKeHHsI B TOH »Ke JIOKAJIU3alUH, HO
6O0JIbIIMX PA3MEPOB H UHTEHCHBHOCTH (pHc. 6, 7), KOoTO-
poe MOC/Y:KHJI0O OCHOBAaHHEM K HeMeJJIeHHOMY BO3-
OOHOBJICHHIO XMMHOTEPAIIUKU 110 TOH K€ CXeMe: BHHO-
pesiGuH/KapOOoMIaTHH, YeTbIPbMS KypCaMH.

[Tocsie nepBoro Kypca BToporo 1iuKJja XdiMHOTepanuu
Obli1a BblnojiHeHa KoHtpodbHas MPT OI'K ¢ [TMKY
(puc. 8, 9), BbIBUBLIAS MPAKTHIECKOE HCUE3HOBEHHE
ornyxosneBo# Tkauu. [locsie sToro xumuorepanus Oblia
NPoJIoJIKEHa, a Mocje TPETbero Kypca, nepes 3aBep-
1I1AI01IMM, YeTBEPThIM, BbITOJHEHA [19T/KT OTK
¢ I8F-®I (puc. 10), nokasasiuas BU3yaJbHO HOP-
MaJibHyto KapTuny. [locsie 3aBepiienus Tepannu natu-
€HTKa B TedeHHe D MeC OCTAEeTCsl B COCTOSIHUM YCTOHYH-
BOH PEMMCCHH, TJIAHUPYETCs ee MOBTOPHOE 00C/1e/10Ba-
HHe cnycTsl 6 Mec.

Takum o6paszom, MPT opraHoB rpyaHoll KjaeTKH
¢ [TIMKY nosBosinia o6ecneynTb MOJHbIN JTOKJIMHUYE-
CKHMH KOHTPOJIb M OLLEHKY paclpoCcTpaHeHHOCTH Heolle-
pabesbHoro Hemejikokgerounoro PJI, addekTuBHo
ToMorpauiecku BepupUIHPOBATH YCTELIHYI0 XHMHO-
Teparuio.

Tpamumonno MPT OI'K ¢ [TMKY ne paccmarpusa-
JIaCh KaK HaJIe?KHbIA METOJL TePBUYHOTO BhisiBJeHUs PJI
1 MOC/IeyIOLero KOHTpoJisl 3(pheKTUBHOCTH ero Tepa-
MUK, 3a4actylo 0030pHble Marepualsbl MO MeTolaM
tomorpadun PJI ee u He ynomunator [2, c. 1639; 5,
c. 50]. Onmnako eute B koHie 1990-x — Hauase
2000-x rr. 6bl10 MOKaszaHO, uTo Bu3yanusauus PJI
cpencrBamn MPT He TosibKO AuHarHocTHueckn sddek-
TUBHA, HO M UMEET PsiJl IPEUMYLIECTB MepeJl PEHTTeHOB-
ckoit KT, IT9T u ODIKT, B nepnyto ouepenb — oTCyT-
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CTBHeE JlyueBO#H Harpysku [7, c. 60; 10, c. 222], a kpome
TOr0, BO3MOXKHOCTb HCNOJBb30BaHUs GoJsiee Gezonac-
HBIX, U B MeHbIIMX n03ax, Hexenu npu KT, napamar-
HUTHBIX KOHTPACTHLIX MpenapaToB [9, c¢. 458; 13,
c. 63]. BrocnenctBun OblH MPOAEMOHCTPHPOBAHBI
BO3MOXKHOCTH JleTajibHOro HccaenoBannst MP-cnek-
TPOCKOMHUYECKHX XapaKTEPUCTHK MEPBUYHON OIMyXOJIH
u Metacraszon PJ1[14, c. P100445], B skcniepumenTe —
BoaMoxkHOCcTH MPT ¢ [IMKY B olieHKe coCTOSTHUS 01Ty~
X0JIell y IKCTepUMeHTabHbIX XKUBOTHBIX [1D, c. 59].
[1pu onHokparHom cpaBHeHun MPT ¢ [IMKY u B 1ud-
(hy3HOHHO-B3BEILIEHHOM PeXKUMe OKAa3bIBAIOTCS MpaK-
THUECKM 3KBMBAJIEHTHBIMU B OlLIEHKe PacCrpoCTpaHeH-
HOCTH OIyX0JIEBOTO Mpollecca MpHU COMoCTaBJeHUH
¢ TI3T-KT ¢ !8F-dropnesokeurmokosoii [ 16, c. 253].
[Ipn Takom anaTomuuecku GJIM3KOM MO pacnosoxKe-
HHUIO K JIETKUM 3a00JI€BAHUH, KaK paK MOJIOUHOH »KeJie-
3el, MPT OI'K ¢ TIMKY ceroaust crasa naubosee
HaJle?KHbIM METOJIOM [IEPBUUYHOTO BbISIBJIEHHST M TPOCIIEK-
THUBHOTO KOHTPOJISI B JMHAMHKE HeOaIblOBAHTHOIO,
XUPYPrHUYECKOT0, JIyU€BOTO M AIbIOBAHTHOTO JieYeHHSsI
[17, ¢c. 9; 18, c. 295]. OnHako JJisi IJIMTEILHOTO TMPO-
criekTuBHOrO NoBTopHOro Koutposist MPT OI'K ¢ [IMKY
NpH paKe JIErkoro Nnoka He Halljla CToJb 2K€ MacCoBOIro
NpUMeHeHHs1, KaK TIPU paKke MOJIOUHOM xKeJiesbl [ 6, . 43 .
[IpuBeneHHbIH HaMKU Caydall MOATBEPXKIAET BO3MOXK-
Hocthb ucnogab3oBanusg MPT OT'K ¢ [TMKY umenno mis
MPOCMEKTUBHOTO KOHTPOJIs npouecca Jieuenus: PJ1, Tem
6oJiee 4TO B CJlyyae BO3HMUKHOBEHHSI COIMYTCTBYIOLLMX
kapauorokeudeckux sgpgekros XT MPT ¢ [TMKY
(B HaLLEM cJyuae ux, K CUacTblo, He OblI0 ) TAKXKE MOXKET
obecreunThb UX HajlezkHOe BhisiBaeHue [19, c. 33].
3akatouenue. [IpuBenennblil ciydaii MHOrOKpaTHO-
ro 6e30MacHOro BbICOKOMH(OPMATHBHOTO HCIOJIb30Ba-
nust MPT OI'K ¢ [TMKY npu xumuoreparnuu paka Jier-
KOTO M03BOJISIET PEKOMEHIOBATH GoJiee LIHPOKOe pery-
JISPHOE M3yueHHe 3TOTO MeTo/la, BO3MOXKHO, B PaMKax



Ne 3 (13) 2022 JIVUEBASI IMATHOCTHUKA W TEPATIHS

T, A GBI
AT A

Puc. 6. MPT-kapruna nauneHTkd M., oOpallieHHe NPy yXyALIEHHH CIyCTsl 2 MeC MocJjie He3aBepLIEHHOro 1epBOro LUK/
MPOTHBOOTYX0J1€BOH XUMHOTeparyi. AKCHa/IbHbIe Cpe3bl Ha YPOBHE CepeliHBI JIeBOTO XKeynouka cepaua: T1-BU —
nexomubiit (a), T1-BW — mocse [IMKY (6) 1 B 1 dy3HoHHO-B3BEILIEHHOM pesKUMe (8); a TaK:Ke Cpe3bl Ha YPOBHE

6udypkatnu Jerounor aprepun: T1-BHM — nexomnwiii (¢), T1-BH — nocse [IMKY (0) 1 B muchdy3nonHo-B3BelIeHHOM
pexxnme (e). Ha MPT-cpesax ¢ [IMKY u B mdysnoHHoM pezkiuMe oueBHAHBI H300parkeHHsT OMyX0JIEBbIX CTPYKTYP

Fig. 6. MRI picture in the study of patient M, admission with deterioration 2 months after the incomplete first cycle of

antitumor chemotherapy. Axial slices at the level of the middle of the left ventricle of the heart T1-w images — initial

(@), after PMCE (6) and in diffusion-weighted mode (8); as well as slices at the level of bifurcation of the pulmonary

artery: T1-w images — initial (e), after PMCE (0) and in diffusion-weighted mode (e). On MRI scans with PMCE
and in the diffusion mode, the image of tumor structures are obvious

Puc. 7. Cosmeluennbie MPT-n300paxKeHust OpraHoB IpyAHON KJI€TKH NauMeHTKH M. 1pH «peluiuBHOM» oOpalleHHH,
KOMOUHHUpYIoLHe M1 hy3HOHHbIE U KOHTPACTHO-yCHIeHHbIe H300paxKeHnst. Cpe3bl — Ha YPOBHE CE€PEHHBI JIEBOTO
XKeJTyJl0uKa (@) 1 Ha ypoBHe OMcypKaLlMH JerouHol apreput (6). BoiparkenHoe uHTeHCHBHOE AH(D(HY3MOHHO-B3BELIEH-
HOe H300paxkeHHe B 06/1aCTH PELIUAMBHO NPOJIU(EPUPYIOLIEH TTEPBUUHON W METACTATHUECKOH OMyX0JIeBOH TKAHH
Fig. 7. Fused MRI images of the chest of patient M. at «recurrent» admission, combining diffusion and contrast-
enhanced images. Sections at the level of the middle of the left ventricle (a) and at the level of the bifurcation of the
pulmonary artery (6). Pronounced intense diffusion-weighted image in the area of recurrent proliferating primary and
metastatic tumor tissue
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Puc. 8. MPT-kapTuna opranos rpyaHol KJ1eTKH IpH KOHTPOJBbHOM 06C/Ie0BaHlH nauuenTky M. nocsie nposeaeHust
[1epBOro LIMKJ/Ia [I0BTOPHOIO Kypca I1IPOTHBOOIYX0oJ1eBoi xumuoTtepanuu, T1-BH ¢ napamarHuTHbIM KOHTPACTHBIM YCHIIe-
HUEM U IM(DPY3HOHHO- B3BELLIEHHOE HCCeoBaHHE. AKCHA/IBHBIE CPE3bl HA YPOBHE CEPEMHbI JIEBOTO JKEJy/I0UKa Cepiilla:
T1-BW — ucxonnblit 10 KontpactHoro yeunenus (a), T1-BY nocne ITMKY (6) v B 1udpdy3uoHHO-B3BELLIEHHOM PeXKH-
Me (8); a TakxKe cpesbl Ha ypoBHe Gudypkatnu serounoit aprepuu: T1-BM — ucxonnbiii (¢), T1-BH nocne [IMKY (0)

1 B 11(hhy3HOHHO-B3BellIeHHOM pexkuMe (e). Ha anddysnontom n napamarHMTHO-KOHTPACTHPOBAHHOM
1300paxKeHUsIX — OTCYTCTBHE TIPU3HAKOB OMYX0JIeBOH TKaHU B 00/IACTH JIEMKHUX U CPELOCTEHUS]
Fig. 8. The MRI picture of chest in the control study of patient M, after the first cycle of the repeated course of antitu-
mor chemotherapy, T1-w image with PMCE and in diffusion-weighted study. Axial sections at the level of the middle
of the left ventricle of the heart: initial T1-w image before contrast enhancement (a), T1-w image aiter PMCE (6) and
in diffusion-weighted mode (8); as well as sections at the level of bifurcation of the pulmonary artery T1-w image —
initial (), T1-wimage after PMCE (0) and in diffusion-weighted mode (e). In diffusion-weighted and PMCE images,
there are no signs of viable tumor tissue in the lung and mediastinum

Puc. 9. CoBmeliiennble U py3HOHHO-KOHTPACTHBIE H300payKeH sl MalueHTKH M. rociie MOBTOPHOTO, TOJHOCTBIO MPO-
BEJIEHHOTO L[HKJ1a XUMHOTepannu paka Jerkoro. Cpe3bl Ha ypOBHe CepelHbI JIEBOTO XKeJynouKa (a) u Ha ypoBHe Gudyp-
Kaluu jierouHoil aprepuu (6). Kapruna nosito# pemuccun
Fig. 9. Fused diffusion over contrast-enhanced images of patient M. after a repeated, fully completed cycle of lung
cancer chemotherapy. Sections — at the level of the middle of the left ventricle (a) and at the level of the bifurcation of
the pulmonary artery (6). The picture of complete recovery
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Puc. 10. Cpasuutenshas kaptuna MPT opranos rpynoii kietku ¢ [IMKY u I[13T OT'K ¢ 18F-®JII" nocnie npopesenys
MOBTOPHOH (TOJIHOCTBIO NPOBEAEHHON ) XUMHOTepanuu. Cpesbl Ha yPOBHE CepeiHbl JIEBOTO Keynouka cepaua — MPT
(a), [IAT (6), ITDT-KT (8), 1 na ypoHe 6udypkatmu jserounoi aprepun — MPT (e), [13T (9), T1IT-KT (e).
BusyanuaupyeTcs OTCyTCTBHE OMYX0JI€BOr0 BKJIIOUEHUs KaK MapamarteTika Ha MPT-cpesax, tak i 18F-®JI" npu [1T-KT
Fig. 10. Comparative picture of chest MRI with PMCE and chest PET with !8F-FDG, aiter repeated (entirely carried
out) chemotherapy. Sections — at the level of the middle of the left ventricle — MRI (a), PET (6), PET-CT (8), and
at the level of bifurcation of the pulmonary artery — MRI (e), PET (9), PET-CT (e). The absence of tumor uptake of

both paramagnetic on MRI slices and of !18F-FDG in PET-CT scans is obvious

MEeKIEHTPOBbIX MCCJENOBAHUN M PErucTpoB, B Kaue- JeueHusi, U B nepcrektue — Bkiouenne MPT OI'K
cTBe crocob6a KOHTPOJIsi paka Jierkoro rnpu Beex Bupax ¢ [IMKY B pery/sipHblil apceHas OHKOMYIbMOHOJIOTHH.
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