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ORIGINAL RESEARCH

Pesiome

AxTyanbHOCT. [IMarHOCTMKa rMNepYyBCTBUTENBHOTO MHEBMOHMTa (IT]) NpM NOMOLWM BbiCOKOpa3pewaLwei
KOMMbioTepHO# Tomorpadum (BPKT) npeacraenset cobon HenpocTyio 3aaayy. K Hanbonee cnoxsHbiM acnekTam
3abonesanns OTHOCRTCS AuddepeHuManbHas auarHocTuka ero dubpotuyeckoro (GIM) u vedubpoTuueckoro
(H@ITT) deHoTHNOB, a TaKKe WX Pa3rpaHM4eHUE C ODBINHOM MHTEPCTULMANbHOH nuesmoHuen (OUM) npu
MaMONaTMYeckoM neroyHoM ubpose. Onpeaenerne GuOPO3HLIX UIMEHEHUI H3 DAHHEW CTaAWM P33BUTHUS
NO3BOMSET CYLWECTBEHHO YCKOPUTL H34ano aHTMOMOPOTHHECKON TEPaNMKM M YAYYLWIKNTE NPOTrHO3 3a60neBaHus.
Uenb: bissuTs KNo4esble npustaku npu BPKT ans nocrosepxoro paznenenus oIl u 4ol nposectu aud-
depeHuMansHyo AMarHocTuky mexay &I v OMI.

Marepuan u MeToast. [poBEAEH PETPOCNEKTUBHBIN aHANW3 A3HHLIX 73 NALMEHTOB C MOPDONOTHYECKM BEPH-
duuMpoBaKHbIM AMarHo30oM [T,y koTopeix 6bina Beinonkexa BPKT. Mpu 31om y 21 BonsHoro onpeaeneH ke,
y 52 - ¢ITI. [pynny cpasHenus coctasunm 24 NauMeHTa C TUMUYHOW PEHTTEHONOIMYECKOH KapTuHon OMI.
AHanu3 sbifgneHtsix Npu BPKT uaMexeHui oCylWwecTBARNM K34ECTBEHHBIMU W NONYKONMYECTBEHHBIMU METO-
Aamu. [loCTOBEPHOCTD Ka4eCTBEHHbIX PA3NHUMiA BoIPIKEHHOCTH NPU3HAKA OLUEHUBANM H3 OCHOBIHWM TOYHOTO
Tecta @uuiepa, NoNYKONUYECTBEHHbIX PA3NUHMIA — C NOMOLLLIO TeCTa MaHHa - YUTHM.

Pesynbrarel. [posenenHbif aHanus nccnenosanmi BPKT nokasan, YTo Hanuymue v BbipaXeHHOCTs OnpeaeneH-
Hbix BPKT-npr3Hakos ROCTOBEPHO Pa3nMHaIoTCs MEXY BHAENEHHbIMMU TPYNNaMu NALMEHTOB B K3UECTBEHHOM
u/Mnu nonykonuuecTseHHoM ssipaxenuu. B cnyyasx c [Tl pacnpenenexue uaMerHeHui Obino B OCHOBHOM Pas-
HOMEpHbIM 1 Anddy3HbIM, Be3 YeTkoro npeobnanaxus B oTAenbHbIX Aonsx. [Mpu OUN umeno mecto anddysHoe
KPaHMOKAYA3NbHOE PaCNPeneneHune, NpUYEM B aKCHanbHOM NIOCKOCTY M3MEHEHUS HOCKNYM NPEUMYLLECTBEHHO
cybnnespansHOM XapakTep.

3akmoyerne. Ha 0CHOBaHMM PE3YNLTATOB MCCIEAOBAHUSE MOXHO NPEANn0noXuTb, 4To GIT] A0CTOBEPHO OTAM-
yaeTcs o7 HPIT] No TaKMM NpU3HEKaEM, K3K Hanuuue U CTENEHb BbIPAXEHHOCTH CHMNTOMOB M3aTOBOTO CTeKNa,
COTOBOrO NIEFKOTD, PETUKYNAPHLIX U3MEHEHWH M TPaKUMOHHbIX DpoHx0o3KkTa30B. Mpu cpasxenuu rpynn ¢ITl
1 OUN otnuynTensHbiMu NpusHakamu O] SBNSAMCE HanuuMe LEHTPUAOBYNAPHBIX 04aros, CUMMTOMa MO-
3aMYHOM NAOTHOCTH, 3 TaKKe APPY3HOE aKCManbHOE PaCNpPeneneHne NPU3HaKos.
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Abstract

Background. Diagnosis of hypersensitivity pneumonitis (HP) using high-resolution computed tomography
(HRCT) is not an easy task. The most difficult aspects of the disease include differential diagnosis of its
fibrotic (fHP) and non-fibrotic (nfHP) phenotypes, as well as their differentiation from usual interstitial
pneumonia (UIP) in idiopathic pulmonary fibrosis. The determination of fibrous changes at an early stage of
development can significantly accelerate the beginning of antifibrotic therapy and improve the prognosis.
Objective: to identify key HRCT signs for reliable differentiation of fHP and nfHP, to carry out differential
diagnostics between fHP and UIP.

Material and methods. The data of 73 patients with morphologically verified HP, in whom HRCT had been
performed, were retrospectively analysed. In 21 patients, nfHP was determined, and in 52 patients fHP
was identified. The comparison group consisted of 24 patients with a typical radiological UIP pattern. The
analysis of the changes detected during HRCT was carried out by qualitative and semi-quantitative methods.
The significance of qualitative differences in a sign manifestation was assessed by Fisher’s exact test, semi-
quantitative differences were evaluated using Mann-Whitney test.

Results. The results of the study allow to assume, that the presence and degree of manifestation of certain
HRCT signs significantly differ between the selected groups of patients in qualitative and/or semi-quantitative
terms. In cases of HP, the distribution of changes was mostly uniform and diffuse, with no clear predominance
in certain lobes. In UIP, diffuse craniocaudal distribution took place,and in the axial plane,the changes were
mainly subpleural in nature.

Conclusion. Based on the results of the study, it can be assumed that fHP significantly differs from nfHP in
such features as the presence and degree of manifestation of ground glass and honeycombing symptoms,
reticular changes and traction bronchiectases. When comparing the fHP and UIP groups, the distinctive signs
of fHP were centrilobular nodules, mosaic pattern, as well as diffuse axial sign distribution.

Keywords: high-resolution pulmonary computed tomography; hypersensitivity pneumonitis; interstitial lung
diseases; usual interstitial pneumonia.
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Beepenue / Introduction

MMnepyyecTBUTENbHBIM NHEBMOHUT ([MT1) - aTo
MMMYHOOMNOCPEA0BAHHOE WHTEpPCTUUMansHoe 3abo-
NneBaHne Nerkux, CBA3aHHoe C BO3AENCTBMEM paa-
NNHHBIX MHIFANAUMOHHBIX @HTUreHoB [1]. TpaaAnunoHHO
BApPUaHTLl €ro TeYeHUsi AENUNUCE Ha OCTPLIA, NOA-
OCTPbLIA U XPOHWYECKNI [2, 3], OAHAKO B HACTOSLLEE
BPEMS$I COrNacHo NONOXEHUSIM KIIMHUYECKUX PEKOMEH-
Aaumin NPeanoYTUTENBHBIM SBNSETCH AeneHne Ha du-
Gpotuyecknin (Grm) n Hedpubpotuueckuin (M) dpe-
HoTUNG 1, 4]. NMogobHoe pasnuyerne noayepkmBaeT
BAXHOCTL BblaeNeHus npuaHakos ¢pubposa npwm M,
yunTbiBas HebnaronpuaTHeIN NPoOrHoa sabonesanus
npu passutumn GubposHoro npouecca [5-7].

Habnopenue 3a nauventamu ¢ ' rpebyer oueH-
KW AMHAMUKM NAToNormyeckoro npoLecca no AaHHbM
BbICOKOpaspelwanuwen KoMNbITEPHOK ToMorpa-
dun (BPKT), no3Bonsiowen HeMHBA3UBHLIM NyTem
OUEHUTL Hanuume npusHakoe ¢ubposa. 3Hauenne
metopa BPKT coorgercreyowmm o6pa3omM oTpaxe-
HO B COBPEMeHHbIX pekomenpaumsax ATS/JRS/ALAT
(American Thoracic Society, Japanese Respiratory
Society, Asociacion Latinoamericana del Torax)
2020 r. [1], a Takke B pekoMeHAaunax aKCnepTHoNn
rpynnel xypHana Chest 2021 r. [4]. B Hux T pasae-
neH Ha HepunbpoTtnyecknin n GubpoTrnyecknin Bapnam-
Thl TEYEHWUA (PEHOTUNDI), [Ns KaXA0ro na HUX Bblae-
nerbl Buasl BPKT-kapTuHbl, BKAIOYAR «TUNUYHBIA T»,
«BEPOATHLIN [TI» 1 «HeonpeaeneHHoin M», B kaxaom
13 sapuanTos BPKT-kapTuHbl onpeaeneHbl TMNnYHbIe
NPU3HAKKW, XapakTepuayIoLmne NOpaxeHns NerovHomn
NapeHxMMbl 1 MENKUX AbIXatenbHbix nyTein. OTaenLHo
orosapueaiotcs BPKT-npusHakm ¢pubposa B kaxaon
rpynne.

CornacHo  MexayHapoaHbIM - PEKOMEHAAUMAM
avartos M MOXHO yCTaHOBUTE HA OCHOBaHWUW NOA-
TBEPXAEHUS BOZAENCTBUSA «BUHOBHOIO aHTUIeHa» v Bbl-
ABNEHUA «TUNUHHON ans TT» kapTuHel npu BPKT [1, 4].
OpHako npu onpepeneHnn Gl s KNMHUYECKoH npak-
TUKE COXpaHAeTCH psaa NPobnem, CBA3aHHLIX C UHTEP-
npetaunen aavHbix BPKT € TOYKM 3peHns BbiSBNEHUA
npuaHakor Gubposa, a Takxe pasrpaHnieHns atoro
3abonesanuna ¢ Apyrummn GuBPo3nNPYIOLLMMK NPOLEC-
camu B nerkux. ChoxHocTe pasaenenma Hprm v ¢
obycnosneHa Hannumem cxopaHeix BPKT-npuaHakos
naronoruu. Tak, 8 pekomeHpauusx ATS/JRS/ALAT
ANA «TUNUYHON» N «BEPOATHOW» KapTuH M npepna-
ralorcs cxoaHeie BPKT-npuaHaku natonorum Menkux
AbiXaTtenbHblX NYTen, NPUYEM XxapakTepHbie u ANs Apy-
rMX MHTEPCTUUMANBHBIX 3a60neBaHnin nerkux. BaxHo,
410 0aAnHakosble BPKT-npuanaku, Takme kak cuMnTom
MaTtoBOro CTeKkNa u PeTUKYNSIpHLIE N3MEHEHWUS, MOryT
HabNIoAATLER U NPU BOCNANNTENBHBLIX, U NPy Grbpo3-
HbIX BapuarTax sabonesaHus [4].

CnoxHOCTb BbISIBNEHMS npuaHakos ¢Gpunbposa Ha
paHHen cTaaum passuTnA NaTonoruyeckoro npouecca
npu MM ocTtaercs akryansHon Npodnemon ans KnmHu-

4eCcKon NpakTukn, HeobxoAMMOCTE KOpPEeKLMK Tepa-
MUK N CBOEBPEMEHHOIO HasHavyeHusi aHtnpubpoTu-
yeckux npenaparos TpebyeTt TOYHON NHTepnpeTaunn
MUHUMANbHO BbIPAXEHHLIX MNPU3HAKOB NEroYHOro
$unbposa no pavHeim BPKT [8]. Hepeako satpyane-
HUS  BblabiBaeT auddepeHumanbHan avarHocTuka
mexay kaptmHoin G n 06bIMHOR MHTEPCTULMANBHON
nHeemMoHuen (OUMM), koTopas ABNKETCA XapakTepHbim
PEHTIEHONOMMYECKUM NATTEPHOM NPU UHTEPCTULM-
ansHOM nerodHom ¢pubposze (UND).

Uensb - BLISBUTL KNIOYEBLIE NPU3Haku npn BPKT
ans pocrtosepHoro paspenenus G v wglM, npo-
BecTu andoepeHumansHyio AMarHoCTuKy Mexay
¢rnwoun.

Marepuan u meroasbl / Material and methods

B pamkax HacToawero ucecnenoBanms nposeae-
HO PETPOCNEKTUBHOE n3yyeHmne aauHbix BPKTy 73 na-
UMEHTOB, UMeWmx mopdonornieckn sepuduumn-
poBaHHbI anarHos M, BonbHblie BbiNK pasaeneHsl
Ha [ABe rpynnbl: B 1-10 rpynny BknYeH 21 naumedt
(9 xeHWmnH 1 12 Myx4uH) ¢ HOIM, BO 2-10 rpynny -
52 naumenta (24 xeHwmHbl u 28 Myx4uH) ¢ M.
B KOHTPONLHYIO rpynny Bownu 24 naupeuTa (2 xeH-
LLWHbBI 1 22 MYXUWHBI) C KNTMHUYECKU YCTAHOBNEHHbIM
avarvozom UND npu Hanuyaum TunudHon BPKT-kap-
TUHBI OUM,

Ins ananusa seibpansl cneaywowme BPKT-npun-
3HaKK: CUMNTOM MATOBOrO CTEKNa, CUMNTOM KOHCO-
nmaaunn, CUMNTOM MO3auYHON NNOTHOCTW, LEHTPKU-
noBynsipHbie o4aru, BO3AyLWHbLIE NONOCTY AMPU3EMbI
(LeHTPUNOBYNSPHON M NapacenTanbHon), peTukynsp-
HbIE N3MEHEHNA, TPAKLMOHHbIE BPOHX03KTa3kl U CUM-
NTOM COTOBOro nerkoro. Bece npuaHaku nutepnpe-
TMPOBANUCL B COOTBETCTBMM C  ONPeaeneHusiMu
B rnoccapun obwecrtea @nenwHepa 2008 r. [9).
CuMNTOMBI MaTOBOr0 CTEKNA, KOHCONNAAUNN, COTO-
BOrO NErkoro, UeHTpMNobynapHble ovarv, amouaema,
PETUKYNSIPHBIE NBMEHEHUA 1 DPOHX03KTAa3LI ONpeae-
NANUCE KAYeCTBEHHBIM METOAOM (Hanu4yue npuaHa-
ka - 0, orcyrereme - 1), CUMNTOMBI MATOBOIO CTEKNA,
KOHCONWMAAUMWU, COTOBOIO NEIrKOro U PeTukyNsipHbIe
nameHeHust eIy A0NONHUTENBHO OUEHEHBI C NOMO-
WL NonykonuyecTeeHHoro metopa. MNoacuer npo-
BOAWNMN UCXOAR M3 0OBEMHOI NNOTHOCTU NATONOMN-
YECKUX N3MEHEHUIA NPU Py4YHON U aBToOMaTUHECKOWN
pasMeTke NerovyHoro nons CooTBETCTBYIOLUMX Cer-
MEHTOB W BbIYUCNEHNS 06BLEMOB CErMEHTOB (B CM?).
Hanee onpegensiny o6beMHYI0 A0N0 (B %) Kaxaoro
NONYYEHHOIrO CEermMeHTa ¢ Naronorm4yecknmMn usme-
HeHnaMn ot obuwero obbema nerkmx, BelpaxeHHoCTh
CUMNTOMa MO3ANYHOW NNOTHOCTW OLEHUBANW NONYKO-
NUYECTBEHHO (CTeneHs 0T 1 A0 5) No Hanuyuio pad-
HOrO NPU3HaKka B Kaxaom aone nerkoro. Yueno ponen
NErkux, B KOTOPbIX NPUCYTCTBOBAN NPU3HAK MO3any-
HOW NNOTHOCTW, CNYXWUN NOKasaTenem CTeneHun Bolpa-
KEHHOCTN PEHTIEHONOMYECKUX NBMEHEHWIA,

BecTHuk peHtreHonoruu u paauonoruu | Journal of Radiology and Nuclear Medicine | 2023 | Tom 104 | N3 | 168-181 171



OPUTHHAIBHBIE CTATBbH

B uccnenosaHune BKIKYEHb! TONBKO MHCMPAaTop-
Hbie BPKT-uccnenosaHus ma3-3a HebONLWOro 4mc-
na NauMeHToB C CepMaAMM M30DpaxeHuit Ha Boiaoxe.
PetpocnekTusHbiit aHanu3 BPKT-kapTuHel nposeaeH
OBYMS PEHTreHONOoramm, CneunanusupyiowmMmucs
8 001aCTH TOpaKanbHOW Paauonoruv.

Mpoaxanu3npoBaHsLl BUAE0aCCUCTUPOBAHLIE TO-
pakockonuyeckue Buoncum nerkoro. Mopdonoruye-
CKYI0 BepuduKaLmMio AMarH03a OCYLLECTBNRN Ha OC-
HoBe pekomeHaaumi 2021 r. [4]. Mopdonoruyeckue
WCCNENOBaHUA BLINONHEHb! B 0AHOW nabopartopum
OBYMS 3KCNepTaMun-naTonoramu.

CratucTtuyeckylo 00paboTky AaHHbIX NPOBOAM-
nu Ha 6ase nporpammHoro obecneyenus SPSS v26
(IBM, CLLA). BuinonHsanm cpaBHeHWe 4acToT BCTpe-
43aeMOCTU NAToNOrMYeCcKux NPU3HAKOB MEXAy BCe-
MW TpEMS TPYynnamu, OTAENbHO MEXAY rpynnamMu
&M v OUM, a Taxxe mexay rpynnamm HOTTT n GIml.
Mcnons3oBanu TakMe METoabl ONUCaTenbHOW CcTa-
TUCTUKM, K3K OLEHKa CPEeAHEero 3Ha4YeHus CO CTaH-
napTHbIM oTknoHeHueM (M £ SD), meauassi, Makcm-
ManbHbiX ¥ MMHUMANbHLIX 3Ha4eHun. [loCTOBEPHOCTL
KAQYECTBEHHLIX PA3NUyMiA, 2 TAKKE NOKaNnM3aumio u3-
MEHEHWI ONPEAENANM Ha OCHOBaHUKM TOYHOIO TecTa
®@uiiepa, 3anaHHblie YpOBEHb 3HAYUMOCTHM COCTa-
sun 0,05. Pasnuuns NOnykONMYECTBEHHbLIX NOKa3are-
NIEN W CTENEHW BbIDAXEHHOCTY CUMNTOMA MO3aN4HON
NNOTHOCTU MEeXAy rpynnamu OueHwsanu C NOMo-
Wbi0 HenapameTpuyeckoro tecta MaxHa-YuTtHu
(BCneacTavMe HEHOPMansHOCTY PacnpeaeneHns Npu-
3HaKOB), 33JaHHbIN YPOBEHL 3HAYUMOCTU TaKXe pas-
nsancsa 0,05.

Pesynsratei / Results

B rpynnax HPIT u GIT He3HawuTensHo npeob-
nananu naumeHTsl Myxckoro nona (57,1% wu 53,8%
cooTeeTcTeeHHO). B rpynne cpasHesns ¢ OUI Bwino
nocrtosepHo Bonbiue MyxyurH (91,7%). CpeaHunin BO3-
pact BonbHbix ¢ HOIMT cocrasun 43,9+13.8 roaa,
c ¢I'M - 50,7£13,6 roga, c OUN - 67,8+8,1 roaa.
Mpynnbl naumexTos ¢ HOIMM v GIM 3Ha4ymumo paznmn-
4anuchb NO BO3pacTy NP cpaBHeHuun ¢ rpynnon OUMN
(p<0,001), oaHako pasnuyma mexay rpynnamu M
oxasanucsh HegocTosepHbimMm (p=0,119).

CootHowenus BPKT-npuatxakos npu HOIM u Il
npeacrasnexs B Tabnuuax 11 2.

Mpw avanu3se BoibparHbix BPKT-npu3Hakos Mex-
oy rpynnamu HOM u M Buinn obHapyxeHbl AOCTO-
BEPHbLIE PA3nNuuYMsa NO CUMNTOMY MaTOBOro CTekna
(47,6% w 88,5% cootsetcTeeHHo, p<0,001), petu-
KynapHbiM uamexeHusm (57,1% un 96,2%, p<0,001),
cumnTomy cotosoro nerkoro (0,0% un 23,1%, p<0,001)
u bpoHxo3kTasam (9,5% un 65,4%, p<0,001). Pasxunua
B HANW4YWK, CTENEHU BLIPAXEHHOCTM CUMNTOMA MO32-
WYHOM NNOTHOCTH, @ TAKXKE B Hannyuu amdusemaros-
HbIX M3MeHeHu Obina HepocTosepHor. OTAeNsHO OT-
MeYeH xapakTep amobusemst B rpynnax HOM vu I
Mpu HOIT amdusema B 4 HabnioaeHUAX uMena xa-
pakTep napacenTansHoM, B 3 — UeHTpunobynspHoOn,
B 1 cnyyae NnpuUCyTCTBOBAN0 CO4ETaHUE LeHTpunoby-
NAPHON M NapacenTtansHon amdusem. B rpynne I
napacentancHyio amdusemy Habmoganv y 14 na-
UMEHTOB, UEHTDUNODYNSPHYIO — Y 2, CMELLAHHYIO —
y 6. Tunnyxbie nposienexdus HOIT] npeacrasneHsl Ha
pucyHke 1.

Tabnuya 1
KayecreHHbie NOKA3aTenu NpM BLICOKOPA3PELlAIOWEeH KOMNLIOTEPHOH TOMOrpaduH y naumexTos
¢ HedubpoTuueckum (HOTTT) u dubpoTyeckum (HITI) ruNepYYBCTBUTENLHLIM NHEBMOHKTOM, n (%)
Table 1
Qualitative indicators of high-resolution computed tomography in patients with non-fibrotic (nfHP)
and fibrotic (fHP) hypersensitivity pneumonitis, n (%)
. HOITI / nfHP &M / fHP
Mpusnak / Sign (n=121) (n="52) p
MaTosoe crexno / Ground glass 10 (476) 46 (88,5) <0,001
Koxconuaauus / Consolidation 148 6(11,5) 0,665
UexTtpunobynsphbie ouarm / Centrilobular nodules 9(429) 24 (46,2) 1,000
Mo3auuHas nnoTHOCTs / Mosaic pattern 9(42.8) 27 (51.9) 0.506

1-5 crenens / Degree 1 000 4(77)

2-1 crenens / Degree 2 2(9.5) 4(7.7)

3-a crenews / Degree 3 2(35) 3(58) 0,618

4-g crenens / Degree 4 1(48) 6 (115)

5-5 crenews / Degree 5 4(19,0) 10(19,2)
3mdu3emaTosHble u3MeHeHus / Emphysematous changes 9429 22 (42.3) 1,000
PetukynspHble u3mexenus / Reticular changes 12 (57.3) 50 (96,2) <0,001
CoTozoe nerxoe / Honeycombing 0 (0,0) 12 (23,1) <0,001
Bpowxo- u 6porxuono3kTassi / Broncho- and bronchiolectases 2 (5.5) 34 (654) <0,001
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Ta6nuya 2
MonyxonuyecTeeHHbIE NOKA3aTeNMH NPH BLICOKOPA3PeLLIOULeH KOMNLIOTEPHONH TOMOrPaduH Y NaUMEHTOS
¢ HedubpoTuueckum (HOITT) u dubpoTuueckum (GITl) rMNePUYBCTBHTENBHLIM NHEEMOHMTOM, %
Table 2
Semi-quantitative indicators of high-resolution computed tomography in patients with non-fibrotic (nfHP)
and fibrotic (fHP) hypersensitivity pneumonitis, %
; Mapamerp npeacTaenerus / HPIM /nfHP | &M /fHP
lpsasian 7 Sign Parameter n=21) (n=52) P
M=SD 52289 10,8+183
Matosoe crexno / Ground glass Menmnana / Median 00 49 0,008
Mun. - Makc. / Min - Max 0-274 0-920
Mz=SD 01203 03211
Koxconuaaums / Consolidation Meauanz / Median 0,0 0,0 0,301
Mus. - Makc. / Min - Max 0-14 0-78
M=SD 4972 972106
Petukynsprnie u3mexenus / Reticular changes Menuanz / Median 0 78 0,005
Mus. - Makc. / Min - Max 0,0-189 0,0-565
MzSD 0,0 12245
Corosoe nerxoe / Honeycombing Meauana / Median 0,0 00 0017
MuH. - Makc. / Min - Max 0.0 0,0-242

Npumeyanne. MpeacTasnessl NONYKONUHSCTBEHHEE A3HHLE NO 40Ne 0TLEMHOM NROTHOCTM NTONOTMYECKMX MIMEHEHMIT B 0OLEeM obbeme 050#X nerkux.
Note. Semi-guantitative data on a share of pathological changes volume density in total volume of both lungs are presented.

\ ‘ "?’1

3
4

Puc. 1. Xenwmna, 54 rona, HeduBpoTUHECKMIA TMNEDYYBCTBUTENbHLIA NHEBMOHMT:

0 - 3KCHNbHBIM CPE3, Ha POHE EbIPIXEHHOTO MATOBOIO CTEXN3 ¥ PETUKYNSDHBIX M3MEHEHUI B HIKENEXALMX OTACNAX NErKMUX Onpe-
LOENnsioTCA MHOXECTBEHHLIE LUEeHTPUMNODYNSPHDbIE 04arM, 3 TAKKE MO3aW4HAR MNOTHOCTE B BMAE CHMITOM3 TPEX NAOTHOCTEH, TakKe
BM3YanuIMPYOTCS (hab0BbIPaXeHHbIE DETUKYIADHBIE M3MEHEHUS, UEHTPMNOOYARPHAS 1 NapacenTansHas aMdusema; b - pedopMaumns
80 QPOHT2ALHON NNOCKOCTH, OnpeaenseTcs Anddy3Hoe pacnpeseneHne LeHTPMNobynapHLIX 04aros

Fig. 1. Female, 54 years old, non-fibrotic hypersensitivity pneumonitis:

¢ - axial plane; in pronounced ground glass and reticular changes, multiple centrilobular nodules are determined in the
underlying lung sections, as well as mosaic pattern in the form of three densities symptom; mild reticular changes, centrilobular
and paraseptal emphysema are also visualized; b - reformation in frontal plane; the diffuse distribution of centrilobular nodules
is determined

Kak eugHO u3 Tabnuubl 2, UMEET MECTO A0CTO- B tabnuuax 3 u 4 npusegeHs! nokaszatenu and-
BEpHasA pasHuua Mexay nokasatensmu obvemHon — depeHumansHOM OMarHoCTUKM Mexay rpynnamu o
MACTHOCTU CUMNTOMa MartoBOro crekna, petuky- u OWM. Kak BuaHo U3 Tabnuus 3, npu M v OUN
NAPHbIX U3MEHEHWIA U CUMMTOMA COTOBOrO NErkoro  TomMorpaduyeckue NPU3Haku UMEnu NOCTOBEpHbIe
B rpynnax HQI T n OITl. TunuyHsie npossnexus G pasnuymMsa Nno 4acToTe BCTPEYaeMOCTH, B YACTHOCTH,
NPOAEMOHCTPUPOBAaHbI Ha PUCYHKE 2. ueHTpunobynapHbix o4aros (46,2% wu 4,2% coort-
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Puc. 2. XeHwmHa, 69 net, dubpoTUHECKUIA rMNepYyBCTBUTENbHBIA NHEBMOHUT:

@ - aKCUaNbHbIM CPe3 AeMOHCTPUPYET BbIPAXEHHbIW CUMNTOM MaTOBOrO CTEKN3, MHOXECTBEHHbIE LEHTPUNoBynspHble o4arn u Mo-
3aU4YHYI NNOTHOCTb B BMAE KapPTHMHbI TPEX NNOTHOCTeH; b — pedopmaums BO GPOHTaNbHOM NNOCKOCTM NOKa3blBAET HEPABHOMEPHOE
KpaHuoKayfansHoe pacnpeaeneHue uaMeHenuin 6es npeobnaganus B 6asanbHbix cerMeHTax U cnabosblipaxeHHbie BPOHX03KTa3bl,
ONpeaensLMecs TONLKO B BEPXHEN AONe NeBOro nerkoro, 06pawator Ha cebs BHUMaHWe 3HaYUTeNbHas BblPaXEeHHOCTb CUMMTOMa
MaToBOro CTEK/a M OTCYTCTBME BONbLWIOro KONMYeCTBa TPaKUMOHHbIX BPOHX03KTa308 npu dhubposupyiowem 3abonesaHum nerkux

Fig. 2. Female, 69 years old, fibrotic hypersensitivity pneumonitis:

a - axial plane demonstrates a pronounced ground glass symptom, multiple centrilobular nodules and mosaic pattern in the
form of three densities symptom; b - reformation in frontal plane shows an uneven craniocaudal distribution of changes without
predominance in basal segments and mild bronchiectases, determined only in the left lung upper lobe; significant severity
of ground glass symptom and absence of a large number of traction bronchiectases in fibrosing lung disease are noted

Tabnuua 3

KayecrseHHbie NOKa3aTtenu Npu BbICOKOPa3pelualowel KOMNbIoTEPHOH TOMOrpadum y NauMeHTos
¢ pMBPOTUHECKMM rMNEepPHYBCTBUTENbHBIM NHEBMOHUTOM ((ITT) U 06bIYHOMA MHTEPCTHUMANLHOMH NHesMoHKUeH (OUI), n (%)

Table 3

Qualitative indicators of high-resolution computed tomography in patients with fibrotic hypersensitivity pneumonitis (fGP)
and usual interstitial pneumonia (UIP), n (%)

Mpwm3Hak / Sign ¢{r?=/52’;P O?nl'l;:;IP p

Marosoe crekno / Ground glass 46 (88.,5) 24 (100) 0,1680
Koxconupaauus / Consolidation 6 (11,5) 1(4,2) 04210
LlenTpunobynspHeie oyaru / Centrilobular nodules 24 (46,2) 1(42) <0,0001
Mo3auyHas nnotHocTh / Mosaic pattern 27 (51,9) 5(20,8) <0,0001

1-5 ctenenb / Degree 1 4(77) 0 (0,0

2-5 cteneHb / Degree 2 4(77) 3(12,5)

3-a cteneHb / Degree 3 3(5,8) 1(4,2) 0,0080

4-5 creneHb / Degree 4 6 (11,5) 0 (0,0)

5-9 ctenenb / Degree 5 10(19,2) 1(4,2)
dmduzeMa, kuctel / Emphysema, cysts 22 (423) 16 (66,7) 0,0830
PetukynsipHble uamerenus / Reticular changes 50 (96,2) 24 (100,0) 1,0000
Cotosoe nerkoe / Honeycombing 12 (23,1) 24 (100,0) <0,0001
BpoHxo- n 6poHxuono3skTasbl / Broncho- and bronchiolectasis 34 (65,4) 24 (100,0) <0,0001

BeTCcTBEHHO, pP<0,0001), cumnToMa MO3an4HOM NNOT-
HocTu (51,9% n 20,8%, p<0,0001), cOTOBOro nerkoro
(23,1% 1 100%, p<0,0001), 6poHx0- M BPOHXMONOIK-
Ta308 (65,4% n 100%, p<0,0001).

Mpu OUM napacentanctHas ambusema obHapy-
xeHa B 11 HabnioaeHusax n3 24, CMeLLaHHbIn xapak-
Tep oHa umena elue B 3 cnyyasx. Kpome Toro, B rpyn-
ne OUM y 2 naumeHToB OblNU BbISBNEHLI NErOYHbIE
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MonyxonuyecTaeHHbIe NOKA3ATENN NPH BHICOKOPAPELANUWEN KOMNBIOTEPHOR TOMOTPADMH Y NALMEHTOS

Tabnuua 4

€ PUBPOTHHECKHM MUNEPNYBCTBHTENLHLIM NHEBMOHKHTOM ((ITT) M 06bIMHON HHTEPCTHUMANLHOH NHesMoNneR (OMIT), %

Table 4
Semi-quantitative indicators of high-resolution computed tomography in patients with fibrotic hypersensitivity
pneumonitis (fHP) and usual interstitial pneumonia (UIP), %
A MNapamerp npeactasnexns / &M / fHP onn /UIpP
MpusHax / Sign Parameter (n=52) (n=24) P
M2SD 108+183 79246
Marosoe crexno / Ground glass Meguaka / Median 48 76 0,1080
MuH, - Makc. / Min - Max 0.0-920 0,0-190
MSD 03211 00
Konconmaauus / Consolidation Meauana / Median 00 00 0,1600
Mum. - Makc. / Min - Max 00-78 0,0-02
MzSD 9.7210,6 13,1275
Petukynaprsie uamexenus / Reticular changes Meanana / Median 78 114 0,0060
Mun. - Makc. / Min - Max 00-56,5 37-284
M£SD 12445 64272
Corosoe nerxoe / Honeycombing Meauaka / Median 00 27 <0,0001
MuH, - Makc. / Min - Max 0,0-242 0,3-292

KWCThbl B CONETAHWMW C NapacentansHon amouzemon,
Mpu 3TOM SMONIEMATO3HLIE MIMEHEHWA Takxe
MOryT ObiThb pacueHensl kak auddepeHumnansHo-
AWErHOCTUMECKWIA NPW3aHak, OAHaKko ero AoCcTo-
BEPHOCTb HECKO/NBKO HMXE, 4EM Y BbILLEONMCAHHBLIX
npuanakos (p = 0,083). Hanryne peTUKYNAPHLIX U3-
MEHEHWIA ABNSETCA HEADCTOBEPHLIM NoKasaTenem

B CPaBHUBAEMbIX FPynnNax, YT0 He NO3BONRET PEKO-
MEH/10BaTh €ro B Ka4ecTBe ANarHoCTUYECKoro npu-
3HaKa AnA pasrpanuueHus mexay ¢rm v OUN no
AaHHuM BPKT.

Kax BuaHO 13 Tabnnusl 4, AOCTOBEPHLIE PA3NU4UA
BbIRBNEHLI MEX/Y NOKA3ATENIMU PETUKYNAPHBLIX U3-
meHennia (p = 0,006) n cotosoro nerkoro (p<0,0001).

aToNOrMYecKHe NPUIHAKK NPH BLICOKOPAIPEWIIOWER KOMNBIOTEPHON TOMOTPADHH B KPAHHOKAYANLHOA

W AKCHANLHOR NNOCKOCTAX TKANM NErKMX Y NAUMEHTOB C

THNEePYYBCTBHTENLHBIM NHEBMONKTOM (HAITT),

HedubpoTHueckum
DUOPOTHUECKMM IUNEPUYBCTBHTENLHBIM NHEBMOHHTOM (BIT]) 1 0BBLINHON HHTEPCTHUMANLHOR NHesmMonwe# (OMIT), n (%)

Table 5

Pathological signs of high-resolution computed tomography in craniocaudal and axial planes of lung tissue in patients
with non-fibrotic hypersensitivity pneumonitis (nfHP), fibrotic hypersensitivity pneumonitis (fHP) and usual interstitial

pneumonia (UIP), n (%)
' WM / nfHP &M /fHP oun/uip
Noxanuzaums / Localization (=21) (n=52) (n=24) p
Kpanuoxaydanswas nnockocms / Craniocaudal plane
NpusHaku otcyrcrayior / No signs 3(143) 1(19) 0(00)
Bepxuue u cpeaume gonu / Upper and middle lobes 1(48) 4(77) 0(00) 0.0390
Humnnre nonu / Lower lobes 6 (28,6) 12(23,1) 2(83) !
Bce nonu / All lobes 11(524) 35 (67.5) 22(91,7)
Axcuanskas nnockocms / Axial plane
MNpusHaku otcyrereylor/ No signs 3(14.3) 1(19) 0(00)
MNepubponxosackynapuHan / Peribronchovascular 4(19,0) 2(3.8) 0(0,0) <0.0001
Cybnnespanerasn / Subpleural 4(190) 15 (28,8) 18 (75,0 '
Duddyznas / Diffuse 10 (47,6} 34 (654) 6(25,0)
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Puc. 3, KeHwmHa, 57 net, pubpoTuHeckmnin runepyyBcTBuTeN b:
HblA NHEBMOHKT, ONPenensitoTcs yMacTkm NOHUKEHHON NNOT-
HOCTH (Y€pHan CTpenka) B COMETaHuu C 30HaMW NOBbILWEH-
HOW NAOTHOCTH MO TWNY MaroBoro crekna. B HuxHen aone
NPaBoOro NErkoro = NOKanbHLIE TPAKUUOHHBLIE BPOHXO3KTa3bI
(6enan crpenka) Ha oHe MaTOBOrO CTEKNA U PETUKYNAPHbIX
NIMEHEHWN

Fig. 3. Female, 57 years old, fibrotic hypersensitivity pneumo-
nitis, Areas of reduced density (black arrow) are determined
in combination with ground glass zones. In the right lung
lower lobe, there are local traction bronchiectases (white
arrow) with ground glass and reticular changes

Puc. 4. MyxuuHa, 64 roaa, 06bIMHAR MHTEPCTUUMANbHAR NHEea-
MoHus, Ha dore auddysHbix PETUKYNAPHBIX WIMEHEHWA
ONPEEeNATCA CyBNNEBPANnbHO PAacNONOXEHHbIE COTbI CXOA-
HOro pasMepa (YepHble CTPENKU) M MHOXKECTBEHHbLIE TPaKUMK-
OHHbie Gpomxo3krasel (benvie crpenku)

Fig. 4. Male, 64 years old, usual interstitial pneumonia. In
diffuse reticular changes, subpleurally located honeycombs
of similar size (black arrows) and multiple traction bronchi-
ectases (white arrows) are determined

Puc. 5. XenwmHa, 48 net, pubpOTUHECKUIA rMNepPUYBCTBUTENBHBIA NHEBMOHWT!

0 - aKCHanbMbii CPE3, BUIYanuaupyloTcs MHOXKECTBEHHbIE LEHTPUNOBYNAPHBIE OYarK, BbIP@KEHHbIE CMMNTOMbI MAaToOBOro CTEKNa
U PETUKYNAPHLIE MIMEHEHUA, B NPOEKUWK KOTOPbIX ONPEAENAIOTCA TPAKUMOHHBbIE BPOMX03KTaiwl, b - pedopmauua 8o GpPoHTaNnL-
HOM NNOCKOCTH, OTMEYAETCH KOHUEHTPAUMA NATONOMMHECKMX UIMEHEHUI B HKHMX A0NAX 0B0OMX NErKMX, MUHUMANbHLIE NPOSBNEHUS
MO3aMYHOW NNOTHOCTU NPKU BONBLIOM KONMYECTBE LEHTPUNOBYNAPHbIX O4aros

Fig. 5. Female, 48 years old, fibrotic hypersensitivity pneumonitis:

a - axial plane; multiple centrilobular nodules are visualized, pronounced symptoms of ground glass and reticular changes, in
the projection of which traction bronchiectases are determined; b - reformation in frontal plane; the concentration of pathological
changes in both lungs lower lobes, minimal manifestations of mosaic pattern with a large number of centrilobular nodules are noted

Paznuums peHTreHoNornieckon kapTuHel Gubpos-
HbIX namerennia npu i v OUNM npeacTagneHsl Ha pu-
cyHkax 3-6. Mpu ux conocraeneHnn obpawiaer Ha cebs
BHUMaHWE HaNu4ne Mo3anyHom NNOTHOCTU U MEHbLLIAaR
BLIPAXEHHOCTb PETUKYNAPHLIX U3MEHEHWIA, TPaKLIMOH-

HblX OPOHXO3KTA30B, a TakkKe OTCYTCTBME CUMNTOMA
COTOBOro nerkoro 8 cnyyae ¢rrl. CpagHeHne pucyHKos
5 1 6 pemoHCcTpUpyeT cxoxmne Gubpo3HLIE M3MEHEHUA
npw @M v OUN, oaHako npy G NPUCYTCTBYIOT LeH-
TpunobynapHbie o4aru, a npyu OUIM - caTosoe nerkoe,
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Puc. 6. Myuuna, 56 net, oBbINHAR MHTEPCTHUMANBHEN NHEBMOHMA
0 = H2 DOHE BLIPANEHHOTD MATOBOMO CTEKNZ W PETHUKYNAPHLIX WAMEHEHME ONPEASNAKTCR MHOXECTBEHHBIE TPAKUMONHBIE BPOH-
XO3KTa3bl M CMMNTOM COTOBOMD NErKoro, b — pedopmauns B0 DPOHTANLHDM NNOCKOCTH Yra3sBaeT Ha npeolinafanue NPUIHakos

B HMKHMX DONAX

Fig. 6. Male, 56 years old, usual interstitial pneumonia:

g - in pronounced ground glass and reticular changes, multiple traction bronchiectases and honeycombing symptom are
determined; & - reformation in frontal plane indicates the predominance of signs in the lower lobes

PacnpenenerHne naMeHeHwii B nerkux npeacras-
newsl B Tabnuue 5. Kak enaHo, y o6cnefosarHbix na-
LMEHTOB UMENN MECTO AOCTOREPHLIE PA3NUYMA NPn
KPaHWOKAYAANBHOM W aKCHanbLHOM pacnpenenesnn
Mexay ecemu Tpema rpynnamm (p<0,0001). Mpu atom
B0 BCex rpynnax obHapyxeHo npeobnagaHne OTHO-
CUTENLHO PABHOMEPHOr0 PacnpeneneHus PeHTreHo-
NOrM4eCcKnX NPU3HaKoe No BCeM A0NAM. [Py oueHke
akcuaneHoro pacnpepenesun eoisenedo amddya-
HOE pacnpeaeneHue npuaHaxkos 8 rpynnax ' v npe-
vMmywecTeeHHo cybnnespansHoe pacnpenenexune
8 rpynne OUIN.

O6Gcyxnenune / Discussion

B MexayHapoaHbix pexomernaaumsx 2020 u 2021 .
BPKT-cumnroms n natomMopdonoruyeckue npuaHakm
obveamHeHbl B KAPTUHBI/NATTEPHB! «TUNWUYHBIA [T,
«BepoATHbIA M= 1 «<Heonpeaenexusit IM» [1, 4]. Co-
vyetarme BPKT-npu3aHaxos, Tunuykbix ans M, Mmoxer
ObITh BLIAENEHO B OTAENLHLIN, XapakTepHoid ans M
nNarTepH, KOTOPLIA NPU HANU4UK aHAMHECTUHECKUX
yxasaHui Ha BO3eNCTBUE COOTBETCTRYIOWEro aHTh-
reHa NO3BONKET YCTAHOBUTL KNMHUYECKUIA ANArHO3.
Mpu aroMm BPKT-npuanaky «tunuykoro M» takxe
BXOAAT B rpynny «8eposTHoro M» unu =Heonpepe-
nexnHoro M=, 410 NnpeanonaraeT UCNONL30BaHue aApy-
X AMarHoCTUYECKUX METOA0B ANA A0KA3aTeNLCTea
M, exnoyas nposeaeHne GPoHX0aNnLBEONAPHOro na-
BaXa W NarorucToNOrMYecKoro NCCNeAoBaHns.

MNopobHas HU3Kas CNEUNPUYHOCTL CUMINTOMOB
M noarsepxaaercs, B 4acTHoCTW, pasHoobpas-
HOW COrNacoBaHHOCTLIO IKCNepTos npn anddepeH-
umansHoi auarsocruxke i v OUN - or cpepxen

(k=0,51) [10] po otnmuuHon (k=0,77-0,96) [4]. Oa-
HOI® 13 Haubonee CNOXHLIX W aKkTyansHuix npobnem
npeacrasnsercs auddepedumansHas aAnarHocTH-
ka ¢l ¢ natrepsom OWUN, 8 nogasnsiowem Gonb-
WKWHCTBE CNy4Yaes wumerwen HebnaronpusTHLIR
nporkoa [6, 8]. B T0 xe Bpems peHTreHonornyeckas
kapTuHa OUMN moxeT GbiTh NpeacTasnexa npu «Bepo-
aTHoM [Tl» u «veonpenenexHom M=, 410 Takxe Tpe-
Gyer NPOAONXEHUA ANArHOCTUHECKOrO NOUCKA.
CvMnTOM MaToBOrO CTEKNE TRagMUWOHHO ac-

. CouMupyeTCs C Hanuynem BOCNanuTenbHbiX Uame-

HEHWI B NErxux, OAHAKO B HALEM WCCNeA0BaHNM OH
BbISIBNEH Yy noaasnsiowero G0NbWKWHCTBE NauneH-
108 (Gonee B8%) 8 rpynnax &M u OUN, yro corna-
CYETCA C AaHHBIMWU MEXAYHAPOAHBIX PEeKOMEHOAUMA
2021 r. Mo MHEHMIO ABTOPOB PEKOMEHAAUMIA, Neroy-
Heit GBPO3 MOXET XapakTepPU3nBaTLCR CUMMTOMOM
MaToBOrO CTEKNA NPU HANWYUKU B 3TUX yyacTkax pe-
TUKYNAPHBIX M3MEHEHWA, BPOHX03KTA308 U/MNK CoTo-
BOro nerkoro [4]. Cxoxwe pesynerate Guinm nonyye-
Hbl B uccnenoeannu F. Shobeirian et al., rae cumntom
Marosoro crekna npucyrcreosan y 93,3% naumen-
108 C O] ¥ CONETANCH C PETUKYNAPHLIMW M3MEHE-
HusMK [11]. B Hawem ncenenosalmn BLIpaxXeHHoCTh
CUMNTOMA MaTOBOro CTEKNa QOCTOBEPHO pa3snuya-
nace Mexay rpynnamu HdMM v M, Ho He umena pas-
nvynia mexay rpynnamv o v OUn.
LleHTpunobynspHbie 04arv asnsinTcs OaHMM 13
TUNUYHBLIX NpuaHakos nwboro denotuna M, sena-
ACL MapPKepPOM Natonormn MenKmx AbXaTenbHbix ny-
Tei no aaxtbim C.1.S. Silva et al, [12] 1 B kOHCEHCycax
2020 » 2021 rr. [1, 4]. B yxaszaHHOM uccnenosaHinm
ueHTpunobynspHbie oyaru Seinm obHapyxensl y 56%
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(arrow) are determined

(6]

Puc. 7. Xenwmna, 41 rop, HeduBpoTHHECKUA TMNEepPHYBCTBUTENLHBIA NHEBMOHMT:

@ - akcuanbHblid cpes, Aupdy3Heie LEHTPUNOOYNAPHBIE OMary (YBENUUYEHHbIE CEMMENTDI) C YETKUM OTTPaHMY4EHMEM OT YHaCTKOB Nno-
HUKEHHOR NNOTHOCTK (CTPENKM), HTO COOTBETCTBYET MO3aUUHON NAOTHOCTH; b - pedopMaumns BO GPOHTANLHON NNOCKOCTH, OYaru
0NPeaenstoTCs BO BCEX AONAX NETKWX, OTAGNbHLIE YHACTKK MO3aUUYHOK NNOTHOCTK (CTPenka)

Fig. 7. Female, 41 years old, non-fibrotic hypersensitivity pneumonitis:
a - axial plane; diffuse centrilobular nodules (enlarged segments) with a clear separation from areas of reduced density (arrows),
which corresponds to mosaic pattern; b - reformation in frontal plane; nodules in all lung lobes, separate areas of mosaic pattern

Puc. 8. MyxuuHa, 56 net, pubpoTUYECKMA TMNEPYYBCTBUTENbHBIN NHEBMOHWT!

@ - @KCWanbHblA CPes, o4aru B BEPXHWUX A0NAX 06OMX Nerkux (YBenuveHHble CermedTbl); b - pedopmaums BO GPOHTANLHON
NNOCKOCTH, BEPXHEAONEBOE pacnpeaeNeHne O4aros B COMETaHMU PETUKYNAPHBIMU MZMEHEHUAMU U EAUHUYHLIMU PACUMPEHHBIMKU
npoceerammu BPOHXOB B HMKHUX JONAX

Fig. 8. Male, 56 years old, fibrotic hypersensitivity pneumonitis:
a - axial plane; nodules in both lungs upper lobes (enlarged segments); b - reformation in frontal plane; upper lobe nodules

naumeHToB ¢ ¢, B To Bpems kak y 6onsHbix ¢ OUI/
NN atoT nokasatens coctasnn nuwb 15% [12). B Ha-
LEeM NCCNeaoBalnmn AOCTOBEPHOrO Pasnnuyus B Hanu-
ymm eumntoma npun KM n G He BoiINBNEHO, 0AHAKO
yAANnock OTMETUTL PA3HYID BbIPAXEHHOCTL CUMMTO-
Ma (puc. 7, 8) ¢ ero npeobnananvem npv HOI. MNpu
9TOM Hanuume UeHTPuNobyNAapHLIX o4aroB B rpyn-
ne @il aenaercs 3HaYnMbBIM NPU3HAKOM NPU Cono-
cragnedun ®IT n OUNM, yro Takke cooTeBeTcTByeT
COBpPEMEHHbIM pekomMeHaalmam no auarHoctuke M1,

distribution combined with reticular changes and single extended bronchial lumens in the lower lobes

OpHako B 10 Xxe Bpemsa y 15% naumentos npu OUM
BLISIBNAIOTCH UEHTpunobynapHbie odaru, Gonee xa-
pakTepHblie ana [T, 310 CBNABTENLCTBYET 0 TOM, HTO
Mopdgonornyeckas kaptmia OUM B pspe cnyvaes
nmeet cxoacTso npu UMD n ¢ n MoxeT aBnaTbes
OCHOBOW ANS MYNETUANCLIMNNUHAPHOrO 0BCYXOEHUS.

CUMNTOM MO3aUYHON MNNOTHOCTU HACTO OCBeLLa-
eTcs B uTeparype Kak oavH u3 Haunbonee aHa4ymmbIx
AnddepeHumnanbHo-AnarHOCTUHECKUX nNpuaKakos [13,
14], Ha ocHoBaHWK KOTOPbLIX BbiN cHOPMUPOBAH PAa,
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anarnoctuyeckux mopenen M [15,16]. B koHceHcy-
cax 2020 n 2021 rr. [1, 4] oM TaKKe SBNAETCA Xapak-
TepHLIM npuaHakom ana HplM v ¢rn. 3ror xe cnm-
NTOM BXOAWUT Cpasdy B HECKONLKO rPynn Npu3Hakos.
B rpynnax «tunuyHbix ans [M» npuasakos MosanyHas
NAOTHOCTL NPUCYTCTBYET B BUAE NAaTTEpPHa TPex nnoT-
HOCTEW, a BO rpynne «conoctasumeix ¢ IM» npuana-
KOB MOXET CO4YeTaThCA C BO3AYLUHLIMK NOBYLUKAMU
W APYrUMU BO3MOXHLIMU NPOABIEHUAMU MO3ANYHON
nnotHoctu 1, 4]. B npoBeaeHHoM Hamu uccnepoea-
HWM PacnNPOCTPAHEHHOCTL MO3AUYHOW NIOTHOCTU He
UMena 3HavnMbIX pasnuynin mexay rpynnamu Hoplm
n ¢, ogHako aTOT CUMNTOM UMEn AOCTOBEPHLIe
paanuuma mexay rpynnamu ¢l v OUN ¢ Hanbons-
Wen pasHuuen B Nepeon 1 NATON NOArpynnax B 3asu-
CUMOCTM OT CTEMNEHN BLIPAXEHHOCTU (CM. Tabn. 2).
OMdusema He BXOAUT B TUNUYHYIO KAPTUHY ABYX
deHotunos M, xots B uccneposanmm J.H. Chung et al.
oHa Obina souineneHa y 5% nauueHtoB npu HOIM
ny 19% npw N [17]. Mo pauxbim T. Tateishi et al.
nons cnyqaes am@uUaeMbl Npyu NONYKONNHECTBEHHOM
mccnenosadmmn cocrasuna nuwes 2% [10]. B paborte
C.1.S. Silva et al. [12] Bo3aywHble KUCTbI Bbinn 06Ha-
pyxeHbl y 39% naumeHToB ¢ xpoHudeckum M, a no
AanHbiM T. Franquet et al., oy npucyTcTBOBanu ToNb-
k0 y 13% GonbHbix npu nogoctpom M [18]. B HoBbIX
MEXAyHapoAHbIX pekomeHpaumnsax amdpuaema rakxe
He aBnaeTca npuaHakom [T, OgHako B Halem ncene-
noBaHuK oHa Buisenena B 40% HabnioaeHuin npu aByx
denoTunax M v B 2/3 HabniogeHwnia B rpynne naumeH-
ToB ¢ OUN. MNpwn atom Gonee 4em B 1/2 cnyvaes ampu-

aema agnsietca napacentansHon npu G wv OUN, uro
TaKKe MOXET ObiTb CBA3AHO C BbipaxXeHHbIM pubpo-
3oMm. lNapacentansHan amduaema UMEET BLICOKYIO
CXOXECTb C CUMNTOMOM COTOBOrO NErkoro, Kak noka-
3aH0o Ha pucyHkax 9 u 10, u, yauteiBasi OTHOCUTENb-
HO BBLICOKYIO 4aCTOTY BCTPEYAEeMOCTU, MOXET ObiTb
OWMBOYHO NPUHATA 3@ CUMNTOM COTOBOrO NErkoro.
MNopobHas cutyauma MOXeT NPUBECTU K OWMBOYHO-
MYy AMarHo3y unmn HEeBEPHOW OLEHKE CTaAun PasBUTUA
pnBPO3HBLIX 3MEHEHWIA.

PeTukynsipHblie U3MEHEHUA ABNAKOTCH OAHUM U3
Hanbonee xapakTepHbix NPU3HaKoB GUBPO3HOro NpPo-
uecca B nerkux npu ¢ v OUM [1, 19], yro Hawno
NOATBEPXAEHME B Hawem uccneposanun, B rpyn-
ne HIM cumnTom npucyrtcTeosan B8 57% cnyvaes,
npw G v OUN - 8 96,2% u 100% cny4aes COOTBET-
CTBEHHO. B nonykonm4ecTBeHHOM BbIPpaXeHuu petu-
KynsipHbie uameneHna npu HeM cocraensior 4,9% ot
obvema nerkux, npu eI -9,7%, a npu OUM - 13,1%.

TpakumoHHble BPOHX03KTA3bl U CUMNTOM COTOBO-
ro NEerkoro yKasbiBatoT Ha BbIPaXeHHYI0 AedopMaumio
Nero4HON NapeHxXnMel U KOHe HbIe cTaanun GpubposHo-
ro npouecca B nerkux. B coBpeMeHrHblX pekoMeHaa-
umax no auarHoctuke M TpakunoHHbIe GPOHX0IKTaSb!
W CUMNTOM COTOBOIO NErKOro ABNSIOTCA YACTLIO NOJ-
rpynnel «TUNUYHBIX ans MM» npuanakoe npy ¢, Ho
BCTPEHAIOTCH U NPU APYrUX UHTEPCTULMANBHBIX 3860~
NEBAHNAX NETKUX. YUUTLIBASA, 4TO TPAKLIMOHHbLIE BPOH-
X0AKTa3bl U CUMNTOM COTOBOIO NErkoro BMecTe ¢ pe-
TUKYNAPHBIMU U3MEHEHUAMMU TAKKE BXOAAT B TPUaQy
NPU3HAKOB, XapakTepUayoLnMX PEHTIEHONOMMYECKYI0

Puc. 9. XeHwwuna, 44 rona, GuOPOTUHECKUA rMNEPYYBCTBUTENbHbIA NHEBMOHWT:

@ = aKCUANBHBIA CPE3, MHOXECTBEHHBLIE CrPYNNUPOBAHHBIE BO3AYWHLIE NONOCTH HEOAMHAKOBOMO pasMepa M GopMsl, 8 Bonblei cre-
NEHW XapakTepHbIX AN NapacentanbHon IMBUIEMDI, B COMETAHMM C CHUMMTOMOM MaTOBOrO CTEKNA M PETUKYNAPHBIMWA UIMEHEHUA-
MW, b - pedopMaumn BO MPOHTANBHORA NNOCKOCTH, PABHOMEPHOE KPAHMOKAyAaNbHOE PacnpepeneHue BO3AYWHbIX NOAOCTER BO
BCEX AONSX NEFKUX, BAWHUYHBIE PACLUMPEHMA NPOCBETOB BPOHXOB = TPAKUMOHHbIE BPOHXO3KTa3bl B HWKHEW AONE NEBOrO NErKOro,
MaTtoBOE CTEKNO, PETUKYAAPHBIE NIMEHEHUA

Fig. 9. Female, 44 years old, fibrotic hypersensitivity pneumonitis:

a - axial plane; multiple grouped air cavities of unequal size and shape, more characteristic of paraseptal emphysema, combined
with ground glass symptom and reticular changes; b - reformation in frontal plane; uniform craniocaudal distribution of air
cavities in all lung lobes; single bronchial lumen extensions - traction bronchiectases in the left lung lower lobe, ground glass,
reticular changes
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kapTudy OWM [19], Hanuuue nOAOBHBIX CUMNTO-
MOB Npu @I MoXeT ObiTb PACUEHEHO KaK NaTTepH
OWTI. B psae uccneaoBaHWn Takxke ykasbiBanocs,
4TO CMMNTOM COTOBOrO Nerkoro Hanbonee xapak-
Tepex gns OUN, ogHako npu conoctasnexmu ¢ eI
MOXHO OTMETUTL ero Hanuyme u B rpynnax I,
NPUMYEM B Pa3NMuHbiX COOTHOLWEHUSX. o AaHHbIM
F. Shobeirian et al. [11], CMMNTOM COTOBOTO NIETKO-
ro 6uin BeigeneHd y 35,6% nauwentos npm T, B uc-
cneposanum C.1.S. Silva et al. [12] — y 64%, a npwm
pa3paboTke auarHocTuyeckon moaenu B pabote
M.L. Salisbury et al. [16] —y 10,8%. B Hawem uccne-
[OBaHUM TPaKUMOHHbLIE DPOHX03KTa3bl U CUMMTOM
COTOBOrO NErkoro npw cpasxHexwuu rpynn N gocto-
BEPHO 4aule scTpevanucs B rpynne Il Mpwu ¢ITl
3TN U3MEHEHUR BCTPEYANUCh C MEHbLUIEH YacToToMN,
yem npu OUMN.

PacnpeneneHne npuM3HakoB Mo AONSM Nerkux
OUEHUBANOCL Cpean BCcex Tpex rpynn v AocTosep-
HO Pa3nMyanoch MEXIy HUMM Ha KpaHUoKayaanbHbIX
¥ aKcuanbHbix cpesax. OTHOCUTENbHO PaBHOMEPHOEe
KPaHWOKayaanbHoe pacnpeneneHue npuaHakos no
BCEM Aonam npucytcTeosano Honee yem B 1/2 cnyya-
€8 BO BCEX TPex rpynnax, npu 31oM B rpynnax ¢ubpo-
3upyowmx 3abonesanumii (M v OUNM) gons naumex-
TOB ¢ NnoaobHbiM Anddy3HbLIM pacnpeaeneHmem boina
Bbile. TpaauumoHHeiM npu M1 ssnseTcs pacnpene-
NEeHWe U3MEHEHMIA B BEPXHMX U cpeaHux gonsx [12],
OOHAKO B PasnuyHbiXx WUCCNEeaoBaHWsX OEMOHCTPU-
pyeTcs OTcyTcTBMEe Kakou-nubo npeumyllecTBeH-
HOW nokanu3aumu. Hanpumep, B patorte C.1.S. Silva
et al. [12] sepxHeaonesoe pacnpeaeneHue npucyT-
CTBOBANO Tonbko y 11% naumeHTo8, B UCCNenoBaHnm
F. Shobeirian et al. [11] oTmeyanoce npeobnanaHne
CHMMIMTOMa MaTOBOro CTeKkna 8 BEPXHWUX A0NSX TOMNb-
K0 y 6,2% GonbHbix. B pancHenwem npu paspabotke
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Puc. 10. Myxunna, 81 roa, oObi4Has MHTEPCTULMANLHAR NHEes-
MOHHWA. AKCHanbHbIN Cpe3. MHOXeCTBeHHbIE BO3AYIWHLIE NO-
NoCTv B0 BCex Aonsx nerkux. OTHOCHTENBHO XPYnHbIE, Heoau-
Hakoso# GOpMbl NOAOCTH — B CPEAHeir Aone NPasoro Nerko-
ro (Gensie CNNOWHbIE CTPEAKH), MENKME, OAWHIK0BOM GopM:,
COOTBETCTBYKOWME COTOBOMY NErxoMy — B HIMXHEH fone npa-
B0Or0 NETKOro (YepHHIe CTPENKM), TPIKUMOHHBE ODOHXO3KTa3bI
(Benas NyHKTHPHAR CTPENKa) — B HWKHEW U B CPERHEeR AoN8X
Npasoro Nerkoro

Fig. 10. Male, 81 years old, usual interstitial pneumonia. Ax-

ial plane. Multiple air cavities in all lung lobes. Relatively

| large, differently shaped cavities in the right lung middle
lobe (white solid arrows); small cavities of the same shape,
corresponding to honeycombing in the right lung lower lobe
(black arrows), traction bronchiectases (white dotted arrow)
in the right lung lower and middle lobes

AuarHocTuYeckmx pekomengaumin ATS/JRS/ALAT [1]
M 3KCNepTHOM rpynnsl XypHana Chest [4] Ouino chop-
MWPOBaHO MHeHue 00 oTCcyTCTRMM Nnpeobnagauero
pacnpefeneHns U3MEHEHWI, YTO TAKXEe COOTBETCTBY-
eT pe3ynsratam Hawewn paboTsl. MpumeyaTensHo, 410
B HaleM WCCNefosaHuM OTCYTCTBOBAN0 HUXHENo-
nesoe npeobnaaaxue npuaHaxkos 8 rpynne OUMN, yTo
HE COrmacyerTcs C peKOMeHAauMaMu No AUarHoCTUKe
uauonaruy4eckoro neroyHoro dubposa [19] u moxer
ObITb CBA3AHO C AUTUTENBHOCTHIO 3a00ne8aHms.

3axnouenue / Conclusion

Ha ocHoBanuu nposenexrHoOro aHanuaa BPKT-
MPU3HaKOB MOXHO NPeanonoxuts, yto Il gocto-
BEPHO oTnnyaeTcs o1 HOI Tl No TakMm NpU3Hakam, Kak
HaNM4ue 1 CTENEHb BLIPAXEHHOCTU CUMNTOMOB MaTo-
BOrO CTEKNAE, COTOBOrO NIErkOro, PETUKYNRPHbLIX U3Me-
HEHWUIA W TPAKUMOHHLIX BpOHX03KTa308B. MNpK 3T0M No-
NYKONWYECTBEHHbINA aHANWU3 YKa3biB3ET, YTO NPOLEHT
BbIDAXEHHOCTU CMMNTOMOB MaTtOBOro CTekna u pe-

" TUKYNAPHBLIX M3MEHEHUIA I0CTOBEPHO Bbiwe npu &I,

yem npu HPITI.

Mpw cpasHexnun rpynn &M 1 OWUMN moxHo cae-
NaTb BLIBOA, YTO OTAMNMTENLHLIMKU Npu3Hakamu ¢l Tl
ABNKIOTCH HANM4YME UEHTPUNOBYNAPHLIX 04aros, CUM-
NTOMa MO3au4yHON NNOTHOCTHU, a Takxe anddysHoe
akcuansHOe pacnpegeneHue npusHakos. [pu 3Tom
NONYKONUYECTBEHHbLIN NMOACYET NOKA3bIBAET, YTO pe-
TUKYNAPHBIE U3MEHEHMUSA U CUMITOM COTOBOTO NErkoro
noctosepHo Bonee soipaxed npu OUMN. PasHoobpa-
3Ue peHTreHonoruyeckmux npusHakos M 3Ha4m-
TENbLHO yenoxHaeT anddepeHumransHyo AnarHoCTUKY
C ApyrMMu 3a00nNeBaHusaMI, 4TO AEN3EeT aKTyanbHbIM
WUCNONL30BaHUE NPOrPaMMHbLIX METOAOB ANs NOMYKO-
NUYECTBEHHOIrO ONPEAENEHNS CTENEHWU BbIDRXEHHO-
CTWU NPU3HAKOB.
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Pesiome

Llens: cpagHUTENbHAA XaPaKTEPUCTHKA PEHTIEHONOMMYECKMX OCODEHHOCTEH BBICTPOPACTYWNX U MEANEHHO-
pacTywux HetybepkynesHbix Mukobaktepuosoe (HTMB) nerkux.

Marepuan u meToabl. PEHTTEHONOTMYECKME NPUIHAKK NETOYHOro npouecca uayyennl y 110 naunenTos ¢ snep-
Bbl€ ycTaHoBneHHbiM HTMB nerkmx, kotopbie pasaenexsl Ha ABe rpynnsl B 3aBUCUMMOCTM OT CKOPOCTH POCTa:
70 (63,6%) BonbHbIX C MEANEHHOPACTYWMMKU BuaaMmu (MHTMB) u 40 (36,3%) ¢ BeicTpopacTywmmu (6HTMB).
[narHo3 ycraHoBneH Ha 0CHOBaHWK: Xanob HOALHOTO, yTOUHEHHOTO aHaMHesa 3a60oneBanus, PeHTIeHoNO0ru-
YECKOro MCCNEA0BAHUA, PE3YNLTATOB KNMHUKO-NabopaTopHbiX MCCNenoBaHWui W AnarHoctuueckux obpasuos
MOKpPOTbI, BPOHX0aNbBECNAPHOrO NaBaxa, pasnuuHbIX BUAOB BPOHXOBMONCHIA U BUALOACCUCTUPOBAHHON TOpa-
KOCKONUYECKOW pe3ekuuu. 1o aaHHbIM BbICOKOpa3pewarwen komnelotepHoin Tomorpacduum (BPKT) nposeaen
CPaBHUTENbHbIA aHaNU3 CTENEHU BOBNEYEHUS B NAaTONOrMYECKMIA NPOLECC TaKUX aHaTOMUMECKUX hopMaLun,
Kak NapeHxuMa u CTpoMa, Cocyabl, BPOHXM, NNEBPa U BHYTPUrPYAHbIE NUMbaTUYECKKUE Y3Nbl.

Pesynbrarel. AHanus BPKT-uccnepnosanuin nokasan, uro ana 6HTMB He xapakrtepHa rpybas aedopmaums
BponxonerouHbix cTpykTyp. OtMevaetcs bonee BbipaxeHHan WHGUNLTPaTUBHAA (a3a C BOBJEYEHMEM B Npo-
Liecc COCYA0B, NNEBPLI U NopaxeHuem BpoHxos Bonee Menkux reHepaunin, hopmuposanuem BpoHxo-6pon-
XWONOIKTA3NA U CUMNTOMOB BpoHXMONKTA, Bonee BbICTPOI KNIMHUKO-PEHTIEHONOMMYECKON HBONIOLMER NPY
AuHamuueckoMm Habniogeruu. [Ans MHTMB xapakrepra 6onee rpybas aedopmaumns GPOHXONETOYHbIX CTPYKTYP
¢ hopmupoeaHmemM pasHokanubepHbix BpoHX03KTa308, BpOHXOreHHbIX NONOCTEH, Gonee TopnuaHoEe TeYeHne
BOCMNaNUTENLHOrO NPOLEcca.

3aknovenme. [pu 0BWHOCTH PEHTIEHOCEMUOTUKN PA3NUUHBIX KNUHUKO-PeHTreHonoruyeckux gopm HTMB
NErKUX YCTAHOBNEHBI HEKOTOPbIE OTNMYMTENbHBIE OCOBEHHOCTH ANA MEANEHHOPACTYILMX U BbICTPOPACTYMX
BMAOB.

Kniouesbie cnosa: KOMNbKOTEPHAA ToMOrpadua; MUKPODBUONOIrMYECKME UCCNEA0BaHNA, HeTyBepKyne3Hbli
MUKODAKTepPUO3 Nerkux.

KoH¢nuKT uuTepecos. ABTOpbI 3a8BNAI0T 06 OTCYTCTBAU KOH(AUKTA MHTEPECOB.

®unancuposanme. Pabora nposeseHa npu huHaHcosoi nopaepxke MIBHY «LleHTpansHbii HayuHO-Uccneno-
BaTeNLCKUIA MHCTUTYT TyGepkyne3a» u NoAroTOBNEHa B XOAE BbINONHEHWA HAY4YHO-UCCNEAOBATENLCKON PaboThl
no teme N® FURE-2022-0013 «TyGepkynea u 3abonesanns OpraHos AbIXaHua — COBPEMEHHan MyNnsTMMOAanb-
Has AMarHocTUKa u peabunutaums npu KOMOpPBMAHbLIX COCTOAHUAXY.
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Abstract

Objective: to compare radiological features of pulmonary nontuberculous mycobacterioses (NTM) caused
by fast- or slow-growing mycobacteria. '

Material and methods. Radiological features of the disease were studied in 110 patients with newly
diagnosed NTM. The patients were divided into two groups: 70 (63.6%) patients with slow-growing NTM
and 40 (36.3%) with fast-growing NTM. The diagnosis was based on patient’s complaints, specified case
history, radiological studies, clinical laboratory studies, sputum smear studies, bronchoalveolar lavage
studies, different types of bronchial biopsies, and video-assisted thoracoscopic surgery resection samples.
According to the results of high-resolution computed tomography (HRCT), a comparative analysis of the
degree of involvement in the pathological process of such anatomical formations as parenchyma and stroma,
vessels, bronchi, pleura and intrathoracic lymph nodes was carried out.

Results. The analysis of HRCT studies showed that fast-growing NTM is not characterized by gross
deformation of bronchopulmonary structures. There is a more pronounced infiltrative phase with the
involvement of vessels, pleura and bronchial lesions of smaller generations, the formation of broncho-
bronchiolectasias and symptoms of bronchiolitis, faster clinical and radiological involution under dynamic
observation. Slow-growing NTM is characterized by a more severe deformation of bronchopulmonary
structures with the formation of different-sized bronchiectasis, bronchogenic cavities, a more torpid course
of the inflammatory process.

Conclusion. Despite the similarities of clinical and radiological patterns of NTM, we established some
distinguished features for slow-growing and fast-growing types.
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Beepenue / Introduction

Hetybepkyneaubin MukobakTepunos (HTMB) ner-
xux — nudexumoHHoe 3abonesaHue CUcTeMsl opra-
HOB [ObiXaHWsl, BLI3BAHHOE ATUNWYHLIMK MuKODaK-
Tepusmu [1]. HecmoTps Ha Bonblune OOCTUXEHWUS
8 u3yyeHun uHOEKUMOHHBLIX DonesHen u ycnexu
8 Bopsbe ¢ UMK, B NepByio o4epens ¢ Tybepkynesom
OpraHoB [bIXaHwus, TaKue NaTtonoruyeckue npouec-
col, kak HTMB nerkux, npeacTasnsioT cobon uckmo-
YUTENBLHO CROXHOE BUONOrMYECKOE RBNEHME, MHOTUE
CTOPOHbLI KOTOPOTO OCTAI0TCH MaNOU3Y4EHHbLIMK.

O CnOXHOCTM 3TOr0 ABMEHUS CBMAETENLCTBYET
BO3HUKHOBeHue HTMB kak xomop6uaHoi naTtonormu,
CBR33aHHOM HE TONLKO C ocnabneHnem eCTECTBEHHOrO
WUMMYHUTETA, HO U C HaKTopamu, NPUBOLASLLIMMM K BU-
PYNEeHTHOCTM (akTueuzaumm) canpoduTHoOM 8 0ObIN-
HbiX YCNOBMAX MMKPODNOpbl OpraHuama u okpy-
xawlen cpeas. Boigenexnve HoBbiXx Buaos HTMB
eule Bonslue ycyrybnset npobnemy, Tak Kak Hanuyue
HTMB B8 mokpoTe unu gpyrix obpasuax u marepua-
nax U3 AbiXaTenbHbiX MyTen elle He ABNRETCA noka-
3aTenemMm naTtoNoru4ecKoro COCTOSIHUS OpraHvama.
Ha ceroaHsaLHMiA eHb M POCCMACKUMM, M MEXAyHa-
popgHbiMu coobulecTeamu (ATS/IDSA) [2] cornacosa-
Hbl AMArHOCTU4HECKME KPUTEPUM ANS YCTaHOBAEHUS
amarto3a HTMB nerkux Ha OCHOBaHMK KNMHWUYECKMX,
PEHTTEeHONOMMYECKUX, MMKPODBUONOrnyeckmx 1 nato-
rMCTONOTVHECKMUX AaHHbIX. Knaccudwukaums v cucte-
MaTuka MMkoBaKkTEPUO308 NPOAONXATCH U B Ha-
CTOSLLEE BPEMSA B CBA3M C BLISBNEHWEM HOBbIX BUWAOE
v noasnaos HTMB.

Mepsoe cooluieHne 0 DONe3Hsx, Bbi3BAHHLIX
HTMB, onyBnukogato 8 pabote A. Timpe u E.H. Runyon
(1954 r.) [3]. No ckopocTu pocTa Mopdonorum Kono-
HWIA U cnocoBHoCcTM K nurMeHToobpasosannio HTMB
DEensT Ha YeTbiPe OCHOBHLIE rpynnbl: 1-3-4 rpynne: —
MEUIEHHOPACTYLME (POCT KyNLTYpPb! HA NUTATENbHbIX
cpenax perucTpupyeTcs Ha 7—-21-e cyTku), 4-1 rpyn-
na — BeicTpopacTyuwe (pacTyT Ha 0OblYHbIX NUTa-
TenbHbLIX Cpefax 8 CPOK NpumepHo Ao 7 cyT) [4]. B Ha-
cTosuee spemMa onucaxo oxono 200 smaos HTMB.
Haubonee 3Ha4mmMbie B knuHu4eckon npaktuke HTMB
cpeau wmeanenHopacTywmx (MHTMB): xomnnexc
M. avium, M. intracellulare, M. kansasii, M. xenopi,
M. gordonae, M. szulgai; cpean ObICTPOPaCTYLUMX
(BHTMBE) - M. chelonae, M. abscessus, M. fortuitum.

MctuHHoe pacnpoctpadedue HTMB 8 muposoin
npakTuke Manousy4eHHo. HecMoTps Ha oTcyTCcTBME
BO MHOTMX CTpaxsax oduumansHoro perunctpa HTMB,
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B NocnegHee OEecsTUneTue BO BCEM MUPEe OoTMmeya-
eTCs POCT PacnpOCTPAHEHHOCTM A3HHOW NaTtono-
MK, OCHOBHOM MULLEHBLIO KOTOPOW ABNAETCH pecnu-
paropHas cuctema [4, 5]. Tak, HanpuMmep, 3a CYeT
neroyHon nokanuzauum HTMB 3abonesaemMocCTb
MukobakTepno3zamm 8 BenukobputaHum noswicMnacs
0o 6,1 cnyyas Ha 100 Twic. yen. 8 2012 r. Ha Taneakne
8 2000-2008 rr. oTmeseH pocT ¢ 2,7 o 10,2 cnyyas
Ha 100 Toic. yen., a8 Kopee 8 2009-2016 . - ¢ 9,4 oo
36,1 cnyyas Ha 100 Tuic. 4en. [4, 6]. Buicokas rogo-
Bas pacnpoCcTPaHEeHHOCTL 3aperncTpuposada 8 CLUA
u Anoxuun: 23-37 n 33-65 cnyyaes Ha 100 TwiC. yen.
COOTBETCTBEHHO [6].

Mo MHeHMI0 pRaa aBTOPOE, NPOGIEMa PeHTreHo-
NIOrM4eCKON ANarHOCTUKU MUKODAKTEPUO308, a Tak-
xe ux anddepeHunancHON AMarHoCTUKKM C APYruMu
rpaHynemMaro3amMu OCHOBaHa Ha CXOXECTH UX KIMHM-
YeCcKOoro TeqeHus ¢ TyDepKyne3oM, a Takke Ha NpoTu-
BOPEYMBLIX Ha CEroHALLHNI AeHb MOPDONOTUHECKUX
AauHHbix [7-9]. [ipyrue uccneaosarteny yKasnisaiT Ha
NPUHUMNUanbHbIE pasnuyns MopdhonorMyeckon kap-
TuHbl TyBepkynesa n HTMB [10, 11].

MNposeneHxHbi cneumwanuctamm OIBHY «LeHT-
panbHbll HAY4YHO-WUCCNEN0BaTENLCKUIA MHCTUTYT Ty-
Oepkyne3a» aHanu3 pas3nuyHbiX PEeHTTeHonoruye-
ckux dopm npu 6HTME u MHTMB nerkux nokasan,
4YTO B KAMHWYECKOW MpakTuke ouaroson ¢opmoin
yaue nposenanuce Buasl M. forfuitum w M. avium,
OVCCeMUHUPOBaHHON — M. avium, GpoHxo3kTaTuye-
ckon — M. abscessus, M. fortuitum w M. avium, no-
noctHon — M. kansasii, M. intracellulare, M. avium,
KOHIMIOMEPaTHOW (N0 Tuny «MmukoBaxkTepuoma» —
TEPMUHONOTUS HaxOOMTCHR B CTaaMu obcyxaeHus) —
M. avium, M. kansasii, M. abscessus [12]. UndunsTpa-
TUBHAs®, UuuppoTMYeckas ¢&opma, naTtonorus
BHYTPUrpyaHsix numdbartuyseckux yanos (BIY),
NAeBpUT, U3MEHEHUA N0 TUNY FMNEepPYyBCTBUTENb-
HOro NHeBMoHUTa Npyu MHTMB un 6HTMB kak 3aTuo-
noruyeckue GakTopbl NOPAXEHUS BLIABAANUCH
HaMHOro pexe v NpubAn3nTensLHO B OAMHAKOBOM CO-
OTHOLUEHWN.

Euwe ogHown npobnemon npu aHanuie mukobak-
TEPO30B NErkux ABNSEeTCH X CnocobHOCTb nepe-
KNIO4aTLCR OT KOnoHMaupyowero dexotuna Kk 6o-
nee BMPYNEHTHOM u uHBasueHoW ¢opme [13]. Mpu
KIIMHUYECKN aKTUBHON da3e 3TN U3MEeHEHUA N0 AaH-
HbiM BbICOKOPa3peLuaiowen KOMNbIOTEPHOW TOMO-
rpadumn (BPKT) Bu3yanu3anpyioTcs 30HON MHTEPCTU-
UMansHO-NaPEeHXUMaTO3HON MHOUNLTDAUWN.
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TeMm He MeHee HayuHbix paboT No oueHKe CTenexn
BOBNEYEHWS B NATONOrM4EcKkuin cyBeTparT pasnuyHbix
AHATOMUYECKNX CTPYKTYP NErkux v aHanuay Kaxaoro
KOMMNOHEHTA CNOXHOIO NAaTONOIMHECcKOro KoMnnekeca
npw pasnuyHbix Buaax HTMB ¢ ysetom ckopocTu poc-
Ta MMKOBaKTepuin B COBPEMEHHOW NuTeparype Heao-
CTaTO4HO.

Mpeuwmywectsom BPKT sBnseTca BO3MOXHOCTL
HEeWHBA3MBHO HabmoaaTh pasnuukble dasw NaTonorv-
4YECKOro NPOLECcca No XoAy PassnuTus MHPEKUMOHHO-
ro 3abonesanuns, Tak Kak KNIMHUUMCTY HeoBxoaumo He
TONBKO YCTAHOBUTL HANU4ME M3MEHEHUI, HO U onpe-
AENNTL MX NPEUMYLLIECTBEHHBIA XapakTep, nokanu-
3auMi0 U PacnpoOCTPaHEHHOCTbL NopaxeHus. VIMeHHo
BPKT aBnsetcs ontuManbHbiM HEUHBA3UBHLIM Me-
TOAOM KOHTPOAS 32 COCTORHWMEM OPraHoB AbiXaHus
NPV NPABUNLHON OLEHKE Pe3YNLTATOB 3TOr0 UEHHOTo
Mertoaa. Bece ato Nno3BONWUT B KNWHWUYECKOW NpakTu-
X@ CBOeBPEeMEeHHO NpoBoanTs KT-auddepeHumaumio
RO yCTAHOBNEHUS Bnaa MUKPOBGUONOrUHECKON Kynb-
TYPbI N OKOHYATENBHOTO KNIMHUYECKOTO AWarHo3aa, 4yTto
nmeeT HoNbLIoe 3HAYEHNE B TAKTUKE BBRAEHNSA TAKMX
BONbHbIX.

AKTYyanbHOCTb aanHon npobnembr Takxe oOy-
CNOBNEHA TEM, Y4TO NAUMEHTHI, Y KOTOPLIX BbAENEHBI
6HTMB, “awe HyXaanTcs B CTALUMOHAPHON NOMOLLM,
a 60nbHBIM ¢ MHTME 8 GONbWUMHCTBE CRy4aes BO3MOX-
HO NPOBEAeHME NeYeHns B amMBynaTopHbiX YCHOBUSX.

Uenb - cpasHUTENbHAA XapakTepPUuCTHKa PeHT-
reHonormyeckux ocobennocrein 6HTME n MHTMB
NErkmx.

Marepuan u metoant / Material and methods

PeHTreHoNornyeckne NPU3HaKm NerovHoro npo-
uecca nayyernl y 110 6onbHbIX C BNEpBbie YCTaHOB-
NeHHbIM  MUKODBAKTEPHMO3OM, KOTOPLIE pasaeneHb
Ha QBe rpynnsl 8 3aBUCMMOCTU OT CKOPOCTH pocTa:
70 (63,6%) naumentos ¢ MHTMB v 40 (36,4%) 6onb-
Hbix ¢ BHTMB.

JnarHo3 ycraHosneH Ha 0CHoBaHun xanobd 6onb-
HOrO, YTOMHEHHOro aHamuesa 3abonesaHns, PeHT-
reHONOrMHYECKOro UCCNeaoBanna, PesynsTaTtos Knu-
HUKO-1abopPaTopHbIX UCCNEAOBAHUIA M PE3yNbTaTos
WMCCNEeA0BaHWA AvarHocTuyecknx obpasuoe MoOKpo-
Tol, OPOHX0ANEBEONSPHOTO NABaXa, Pas3NNyHbIX BU-
noe Gpoxxobuoncuin 1 BMASOACCUCTUPOBAHHOA TO-
Pakockonuyeckon pesexumn 8 nepuwoa ¢ 2012 no
2020 rr. B rpynny 6HTME sownun 33 (82,5%) xeH-
wwHbl, 7 (17,5%) Myx4uH, CpeaHnin Bo3pacT cocra-
8un 43,9213 8 ropa. B rpynne MHTMB xeHwmH Bbu10
45 (64,2%), myxunn 25 (35,8%), cpeanvin soapacr
cocrasmn 54,2+13,5 ropa. Y scex BoneHbix aHTuten
X BUPYCY MMMYHOAEDULMTA YeNOBEKA B KPOBW HE 00-
HaPYXeHOo,

Bce knunuueckne n3onatel Gbinn noayyeHst no-
cne nocesa AnarHOCTUYECKOro Marepuana Ha Xua-
Xy0 nuTarensHyo cpeay Middlebrook 7HY e aeToma-

Tuanposanyon cucteme BACTEC MGIT 960 (Becton
Dickinson, CLUA). ins nposeaeHus BMAOBOW MAEH-
Tuduxkaumm HTMB ucnons3oeanu Habopw GenoType
Mycobacterium CM/AS (Hain Lifescience, lepmanunn),
MYNETUNNEKCHYIO NONMMEPA3HYIO LUENHYIO PEeaKumio
B PEXUME PeansHOro BPEMEHWU U CEKBEHWPOBaHWE NO
Canrepy. lns KOHTPONS KOHTaMUHaUuKM Hecneumndm-
4ecKkon MuUKpodNopon NPOBOAUAN NOCEB KYNLTYPbI
Ha KPOBRHOM arap. MynsTUCPE30BYI0 KOMNLIOTEPHYIO
TOMOrpapuio OPrados rPyaHON KNeTky BLiNONHANK Ha
annaparax Somatom Emotion 16 u Somatom goUp 32
(Siemens, lfepmanmna) ¢ UCNONL30BAHMEM ANTOPUTMA
BLICOKOTO paspelueHns ¢ TonwmHon cpesa 0,6 Mm
v warom 1,5 MM, MNpoeeneHa oueHxa cTenesm Bo-
BNEYEHUS B NATONOrMYECKMIA NPOUECC CNEAYIOLMX
aHaTOMU4ECKNX CTPYKTYP OPraHoB rpyaHoOn Knetku:
napesxuMbl U CTPOMBbI, COCYA0B, BDPOHXOB, Nnespwl
v BIY.

Cratuctuyeckyro o6paboTky  OCyLLeCTBASIM
C WUCNONL3OBaHMEM MNPOrpaMMHbix nakeros SPSS
Statistics sepcun 23.0 (IBM, CLLUA) » R Software sep-
cvn 4.0.2. Hynesyio runoTesy OTBEprani npu yposHe
3xHaummocTn p < 0,05, [ing oONKUCaHNA KONUNECTBEHHBIX
NepPeMeHHbIX NPUMEHANN CpeaHee apudMeTuHeckoe
¥ CTAHAAPTHOE OTKNOHEHNE, Ka4ECTBEHHbIX — 4aCTOTy
W QOO (B NpoueHTax). [Ans Ka4YecTBeHHbIX 3aBUCHMbIX
NEPEMEHHbIX CPABHEHME HACTOT MEX/LY KaTeropuamm
HE3aBUCUMBIX (rPYNNUPYIOLLNX) NEPEMEHHBIX BbINON-
HANW NOCPEACTBOM KpuTepus x Mupcona.

Peaynsratel n obcyxaexue /
Results and discussion

Mpyu KyNbTMBMPOBAHMA AMArHOCTUNECKOrD Ma-
Tepuana poct mukobaktepwin Guin nonyseH ¢ 4-ro no
20-i pewb. Bugosas waextudukaums HTMB ¢ wmc-
nonsaosanuem [OHK-ctpunos Hain Lifescience (lep-
MaHMA) BbiRBUNA chneaywwue suabl. B rpynne
MHTMB onpepensnuce: M. avium - 30 (43,5%) cny-
vyaes, M. kansasii - 18 (27,4%), M. intracellulare -
14 (17,7%), M. xenopi - 6 (8,1%), M. gordonae -
1(1,6%), M. szuigai - 1(1,6%). M'pynna 6HTMBE
sBkmovana: M. abscessus - 25 (47,5%) cnyvaes,
M. fortuitum - 8 (30,0%), M. chelonae - 7 (17,5%).
KnuHuko-pesTrenonoruyeckme Gopmol BoisBNEHHBIX
U3MEHEHWIA B OpraHax rpyaHon KneTkm npeacrasne-
Hbl B Tabnuue 1,

HecmoTps Ha 10 410 3ab0nesanns, Bui3biBaeMbie
HTME, He CYnTaI0TCA “CAMOCTOATENbHBIMW®,, XOTH OHW
odnuUMansHo BXOART B MexayHapoaxyro knaccuduka-
umio Gonesren [4], B NpakTUKe BCTPEYAKTCH OCTPLIE
KNMHUHECKUE COCTORHWA, PEHTTeHONOrMyecKkn npo-
ABNAIOWMECH PACNPOCTPAHEHHON WHDUNLTPaUMEn
nerovHon Tkann. MHoraa HTMB BosHukaoT Ha GoHe
NedopMUpOoBaHHbIX CTPYKTYP NErkoro, B Takumx cny-
yaax namerneHus, obyCnoBNeHHbIe PasBuTHEM npu-
coeauHnBLIMXCA MHbekunA, otanddepeHumposarts
HE NPeACTABNAETCA BO3MOXHLIM,
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Tabnuua 1
Table 1

Knuxuko-pextreHonoruueckue GopMbi GbICTPO- U MeANEHHOPACTYIWMX HETYBEepKyNe3HbiX MUKOBAKTEpHO30B OpraHoB AbixaHus, n (%)

Clinical and radiological forms of fast- and slow-growing nontuberculous mycobacterioses of respiratory organs, n (%)

Knuhuko-peHTreHonoruyeckas popma /
Clinical and radiological form

HetybepkynesHbii Mukobaktepuos / Nontuberculous mycobacteriosis

MepnnexHopacTywuii / Slow-growing BoictpopacTywwii / Fast-growing

Ouaroswbiit / Focal 3(43) 3(7,5)
[LunccemmuHupoeanHblid / Disseminated 5(71) 2(5,0)
MonocTHoi / Cavernous 30 (42,9) 6 (15.0)
KoxrnomepartHbiit / Conglomerate 11 (15,8) 2 (5,0)
Bpoxxo3kTatuyeckuit / Bronchiectatic 16 (22,9) 25 (62,5)
MHdunsTpatueHbiv / Infiltrative 1(1,4) 1(2,5)
MHTepcTuumanerbii / Interstitial 1(1,4) 0(0,0)
BrY /ITLN 1(14) 0(0,0)
Mnesput / Pleurisy 2(2,8) 1 (2,
Bcero / Total 70 (100) 40 (100)

Mpumeyanue. BIJTY - BHYTPUrpyaHbie nuMbaTyeckue yansl.
Note. ITLN - intrathoracic lymph nodes.

AHanus Halero matepuna u COBpPEMEHHOM Hayy-
HOW NUTepaTypbl yka3biBaeT Ha Han4Yne O4YeHb CXO-
XWX  KIWHWKO-PEHTreHoaHaTOMUYECKUX NPU3HAKOB
HTMB nerkux. K HUM MOXHO OTHECTH:

- npeobnapatoLmin GpoHxoTPONU3m ¢ GopMupo-
BaHWeM aedopmaumm BO3AyXOHOCHbIX NyTEW;

— nedopMUPYIOLLMIA BPOHXUT, TPAKUMOHHbIE, L~
NUHAPUYECKne, BapUKO3HbIE N Ppa3HOPa3MEPHbLIE KU-
CTO3Hble BPOHX03KTaTUYECKMNE NONOCTY;

— 3HA0OpOHXManLHoe U nepubpoHxoBacKynsp-
HOE pacnpoCTPaHEHUE 04aros;

- ¢popMupoBaHMe pasHopPasMepHbIX AUCKPETHbIX
N MHOXECTBEHHbIX KOHINOMEPATOB C BKIOHYEHUAMMU
(kanbumndukaTbl, rManUMHoO3).

BmecTe ¢ TeM € y4eToM AaHHbIX BbICOKOYYBCTBU-
TensHoro metoaa BPKT, coBpemeHHbix Mopdonoru-
4eckux, UMMYHONOorm4eckmx paboT u Toro, 4To Aaxe
pasHble popMbl TyGepKynesa oTIMHaTCA HACTONLKO,
4TO UX He 0OBLEAUHRAIOT B OAHY rPYNMy, B OTHOLLUEHUM
HTMB paanuuyune mexay 6bICTPO- U MeaneHHopacTy-
LWMMK BUAAMW TaKXe MOTYT CYLLECTBOBaTh.

Mo paHHbIM Hawero BPKT-uccneposarus, y 60nb-
HbIX C MegneHHopactywmmmu sugamm HTMB npe-
obnapaiot Anddy3Hble, aCCUMETPUYHBIE U3MEHEHMS
C HapylleHWeM Nero4yHON apxvuTEeKTOHWKKU, HopmMu-
poBaHneMm rpybbix BPOHXO3KTA3UIA MENKUX, CPeaHNX
N KpynHbix 6poHxoB. Mpy orpaHMYeHHOM 04aroBoM
BapuaHTe BO3MOXHbl MPU3HAKW HEBbIPAXEHHOrO
6poHxuonuTa, NnpeobnanaroLLero B LeHTpanbHbIX OT-
aenax nerkux. MNpun auccemmHmpoBaHHoin Gopme ua-
MeHeHus obycnoBneHbl GPOHXOreHHbIM XapakTepom
NopaxeHus LUEHTPasbHbIX OTAENOB C BOBAEYEHUEM

B NATONIOrM4EeCKnii NPOLLECC NPENMYLLIECTBEHHO NPO-
KCUMasbHbIX 0TPEe3KoB HPOHXOB (puc. 1).

B0O3MOXHO npeBanupoBaHue UMANHAPUHECKUX
M BapuKO3HbIX BpOoHX03KTa3uit. MonocTHbie GopMbl
npeacrtasnedsl GOPMUPOBAHUEM OOUHOYHBLIX WK
MHOXECTBEHHbIX BPOHXOreHHbIX, KUCTO3HbIX NONO-
cTen. Y4acTku KOHrnomepauuii nosTopsiioT ¢op-
MYy NEepPBUYHON, BTOPUYHOM AONLKU NErkoro, B HUX
BO3MOXHbl MENIKMEe YNNOTHEHMA HU3KOW MIOTHOCTU
C BKpanieHusiMn kKanbums (KanbuuHo3, rmanuHos),

" KT-mopdonoruyeckum cybcTpaToM KOTOPLIX SIBNA-

I0TCA TepMuHanbHas OpoHxuona, pecnupaTtopHas
OpoHxuona, nerovubiit aunHyc. OTMeyaeTcs Bbipa-
XEeHHaa nnespanbHas peakuua (3ybyatbie Hanna-
CTOBaHusa C nepunumdaTtnyeckon aucceMmuHaumen
1 BOB/IEYEHMEM CENT), BOZMOXEH OAHOCTOPOHHUIA
Manbii BbINOT 1 HeGonblwas peakTuBHaa numdane-
HonaTtms (puc. 2).

AHanu3 n3ameHeHnn nero4yHoro GoHa y 60nbHbIX
¢ 6bicTpopacTywmumm eugamm HTMB cBuaeTens-
cTByeT 06 OTCYTCTBUM BblpaXeHHbIX TonorpadoaHa-
TOMWUYECKUX CTPYKTYPHbIX HapyLeHun (puc. 3).

B peHTreHomMophonormyeckmx CTpyKTypHbIX Ha-
PYLUEHMAX NPEBANMPYIOT 04aroBble N3MEeHEHUs, CUM-
NTOMbI Backynuta (xapakTepuayloTCs HEYeTKOCTbIO
KOHTYPOB COCYAMUCThIX BETBEN), nuMdaHrura (Bu-
3yanuaunpyioTcs B BUAE MHOUALTPaLUM MEXA0NbKO-
BbIX M BHYTPUA0NBLKOBbIX NEPEropoaoK), Pexe y4acT-
K1 nobynsipHon nHdunsTpaumn. NameHeHns BpoHX0B
0TMEYaIoTCA NPENMYLLIECTBEHHO Ha YPOBHE fapa v ne-
pudepunyeckmx oTAEN0B (ANCTaNbHbIX BO3AYXOHOCHbIX
nyTen), ANs HUX XapakTepHbl NPOSBNEHUs BPOHXMO-
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Puc. 1. HetybepkynesHblit MUKOBaKTepuo3 nerkux. Pe3ynstatsl BbICOKOPa3peLwarowen KOMMboTepHon ToMorpadum (BPKT), nerouHoe
OKHO:

a - M. avium, akcuanbHblii cpes, B cermeHTe S1/2 BepxHei A0NM NEBOro NEerkoro YeTko OYEpYeHHblM o4ar pasMepom Ao 12 Mm
C NpocseToM apexupytowero 6posxa Menkoro kanubpa; b - M. kansasii, KOPOHapHas PEKOHCTPYKUMS, B 060MX Nerkux o4aru auc-
CeMUHaumMn BpPOHXOreHHOro xapaktepa; ¢ — M. avium, KOPOHapHas PEKOHCTPYKUMS, B BEPXHUX OTAENaX Nerkux (MPeuMylLecTBEHHO
crnpasa) pasHokanubepHbie GPOHXO03KTa3uu

Fig. 1. Nontuberculous pulmonary mycobacteriosis. Results of high-resolution computed tomography (HRCT), lung window:

a - M. avium, axial plane, in the left lung upper lobe S1/2 segment, there is a clearly defined focus up to 12 mm in size with
a small-caliber drainage bronchus lumen; b - M. kansasii, coronary reconstruction, there are foci of bronchogenic dissemination
in both lungs; ¢ = M. avium, coronary reconstruction, in the upper parts of the lungs (mainly on the right) there are different-sized
bronchiectasias

Puc. 2. Hety6epkynesHbiin MMkoBakTepno3 nerkux. Pesynsratsl BPKT:

a - M. avium, xOpOHapHasa PEeKOHCTPYKUUA (NeroyHoe OKHO), B 060MX Nerkux BU3yanusmpyloTcs pa3HopasMepHble BpoHXOoreHHble
nonoctu u BpoHxoreHHble o4aru; b = M. szulgai, akcmanbHbIi Cpes (Nero4yHoOe OKHO), B BEpXHeW A0NE NPasoro NEerkoro onpeaenser-
€A KOHIIOMEpaT HEOAHOPOAHON CTPYKTYpbl pasmepoM A0 20 MM; € = M. avium, akcuanbHbi Cpe3 (MeamacTMHanbHoe OKHO), B Cyb-
nNespanbHOM 30He CerMeHTa S6 HWXKHeH N0M NPaBoro Nerkoro BPOHXOreHHas NoNoCTb, B CPEAHEN A0NE YNNOTHEHME C FMafMHO30M

Fig. 2. Nontuberculous pulmonary mycobacteriosis. Results of HRCT:

a - M. avium, coronary reconstruction (lung window), different-sized bronchogenic cavities and bronchogenic foci are visualized
in both lungs; b - M. szulgai, axial plane (lung window), 2 conglomerate of inhomogeneous structure up to 20 mm in size is
determined in the right lung upper lobe; ¢ - M. avium, axial plane (mediastinal window), there is a bronchogenic cavity in the
subpleural zone of the right lung lower lobe S6 segment, a consolidation with hyalinosis in the middle lobe

nuta, nedopmupyrowero 6poHxuta u obpasoBaHve  BKIIOYEHUS (rvanuHos, kanbumdukauusa) kak cneg-
uunuHapuyeckux BpoHxoakTa3os. Peako MmoryT ¢dop-  cTBue Hekposa. JiumdaaneHonatus BITTY sbipaxaer-
MUPOBATLCH OAMHOYHbIE OPOHXOreHHble KWUCTO3-  CA YBENMYEHWEM pa3MepoB OPOHXONYNbMOHANbHbIX
Hble NoNoCTU. MNpu NOABNEHUN KOHIMOMEPATOB B UX U1 BudypKaumoHHbIX rpynn TMMEGOY3noB pasMepom 4o
CTPYKTYPE MOryT BU3yanuanposatbcs 6onee nnoTtHble 17 MM, nnactuyeckas nnespanbHan peakuus asnaeTcs
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[a]

| Puc. 3. Hetybepxynesnsin MukobakTepuos nerkux. Peaynstate: BPKT (nerouxoe oxHO, KOPOHaPHEA PEKCHCTPYKLMS):

g - M. fortuitum, 8 cermente S1/2 BepxHe# RONM NEBOTD NErKOTO EAMHWUYHLIE MPEUMYLLECTBEHHO NEPUBACKYNAPHBIE 04ark
OQHOPOAHOA CTPYKTYpbl pasmepom ao 12 mm; b - M. chelonge, nepusacxynspsan, nepubpoxxuancHas, (uBHas uHPUALTPaLmMa
8 BEPXHEN AONe NPaBOro NETKOro C BOBNEHEHMEM CenT W AMCTKOB Mnespbl; ¢ — M. abscessus, B BEPXHMX OTAENaX 000MX Nerkux
BpoHX0-DPOHXMONO3IKTAIMY, SBNSHKA DPOHXHONKTR, BaCKYNKHT3

Fig. 3. Nontuberculous pulmonary mycobacteriosis. Results of HRCT (lung window, coronary reconstruction):

@ - M. fortuitum, in the left lung upper lobe S1/2 segment, there are single predominantly perivascular foci of heterogeneous
structure up to 12 mm in size; b - M. chelonge, in the right lung upper lobe, there is perivascular, peribronchial, drain infiltration
with involvement of septa and pleural leaves; ¢ — M. abscessus, in the upper parts of both lungs, there are broncho-bronchioles
ectasia, bronchiolitis, vasculitis phenomena

h

Puc. 4. HetyGepkynesssiin MukoGaxTepuos nerkmx. Pesyneratet BPKT (akcuanbrbiit cpes):

a - M. gbscessus (neroyHoe OKko), 8 cermexTe S12 sepxHen Q0NM NPasore Nerxoro KOHIMOMEepaT pasmepom 40 12 MM C nepudo-
KansHOW uMedMnbTpaumren; b — M. fortuitum (MeaUacTUHaANbHOE OKHO), NapaMeauacTuHaNnbHas MHOUALTPaUMS B BEDXHEH 4one npa-
BOTO NErKOro, B BepXHe# A0NE (heBa (PeARUX Pa3MEePOB O4Yar C rManuHo30oM; € — M. chelonge (MeauaciuHansH0oe OKHO), PEaKTUBHaR
numQO3NEHONATHS U BLINOT B NPaBOH NNESPanbHONW NONOCTH

Fig. 4. Nontuberculous pulmonary mycobacteriosis. Results of HRCT (axial ptane):

a - M. abscessus (lung window), in the right lung upper lobe S12 segment, there is a conglomerate up to 12 mm in size with
perifocal infiltration; b — M. fortuitum (mediastinal window), a paramediastinal infiltration in the right lung upper lobe, a medium-
sized focus with hyalinosis in the left lung upper lobe; ¢ - M. chelonge (mediastinal window), reactive lymphadenopathy
and effusion in the right pleural cavity

oTpaxeHueM WHOWILTPAUMM BWUCLEPANbHOM, Na-  PUYHbI, HO Bonblie NPORBNRIOTCS B aKCUIIAPHDBIX 30-
pUETanLHOM ¥ MEXA0NEBOM NIEBPs! B BUAE YNIOTHE-  Hax U CPeaHei Aone Npasoro erkoro.
HWUR, Pa3MbITOCTM MPaHKLL, ELIE PeXe ONnpeaenseTcs Ha ocHOoBaHUM ONPenENsaeMbiX PA3NTNYHBIX KITMHKA-

peakTUBHLINA BbinoT (puc. 4). ViameHeHus acuMmeTt- KO-peHTreHonormnyeckmx dopm npm SHTMBE u MHTMB
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Tabnuua 2
Table 2
Conocrasnenue npeobnanalowmx KOMNLIOTEPHBIX TOMOFPAGUYECKUX NPUIHAKOB MEXAY FPYNNaMK
MeANneHHo- U BuicTpopacTyumx HetybepkynesHbix MUKobakTepuosos, n (%)
Comparison of prevailing computed tomographic signs between groups
of slow- and fast-growing nontuberculous mycobacterioses, n (%)
HetybepkynesHsin
mukobakTepuos /
Nontuberculous
InemMeHTbl aHanusa / mycobacteriosis Bcero / % p
Elements of analysis " Total
:L%ﬁ::; / boicTpo-
Slow- pacTyLni/
growing Fast-growing
Jlokanu3aaums, pacnpocTpaHeHHOCTb O4aros, yNnoTHEHUM <3 cermenTos /
Localization, foci prevalence, consolidations <3 segments
cenTanbHan OPOMXOreHHan, NnepusackynapHasn / 9/70 (12,6) 7/40 (17,5) 16/110 (14,5) - -
septal bronchogenic, perivascular
Bponxorennan / bronchogenic 6/70 (8,6) 1/40 (2,5) 7/110 (6,4) - -
[Auccemunaumsn >3 cermenTos / Dissemination >3 segments
BpowuxorenwHas / bronchogenic 5/70 (7,1) 2/40 (5,0) 7/110 (6,4) - -
Crpykrypa ovaroe, ynnotHenui / Structure of foci, consolidations
oaHopoaHas / homogeneous 7/70 (10,0) 8/40 (100)  15/110 (13,7) - -
kanbumHos >400 HU / calcinosis >400 HU 2/70(2.9) 1/40 (2,5) 3/110 (2,7) - -
ruanuHo3 <400 HU / hyalinosis <400 HU 4/70 (5,7) 1/40 (2,5) 5/110 (4,5) - -
Cocyawl / Vessels
npU3Haku Backynura / vasculitis signs 36/70514)  32/40 (80,0) 68/110(61,8) 1860 0,00001
npusHaku numdanruta / lymphangitis signs 15/70 (21,4)  17/40 (42,5) 32/110(29,0) 10,22  0,00200
Bporixu / Bronchi
TPaKUMOHHbIE / traction 6/70 (8,6) 9/40 (22,5)  15/110(13,7) 769  0,00900
LMNMHAPUHECKUE, BEPUKO3HBIE, KUCTO3HBIE / 64/70 (91,4)  31/40(775)  3/110(86,3) 729 001100
cylindrical, varicose, cystic
BHyTpurpyansie numbatuyeckue yane / Intrathoracic lymph nodes
ysenuuesl / enlarged 5/70(7,1) 6/40 (15,0)  11/110(10,0) - -
YBENMHEHbI € UIMEHEHWEM CTPYKTYPbI (KaNbLUWHO3, 4/70 (5,7) 2/40 (5,0) 6/110 (5,5) - -
rnanuko3) / enlarged with structure change
(calcinosis, hyalinosis)
Mnespa / Pleura
OAHOCTOPOHHMUK BbINOT / Unilateral effusion 1/70 (4,3) 1/40 (2,5) 2/110 (1,8) - -
ABYCTOPOHHMI BbinoT / bilateral effusion 1/70 (1,4) 0/40 (0,0 17110 (0,9) - -
uHdunbTpaums / infiltration 38/70 (54,3)  32/40 (80,00 70/110(63,6) 1529 0,00010
NNEBPONYNbMOHanbHbii hubpos / 24/70 (343)  4/40(100)  28/110 (254) 16,78 0,00006
pleuropulmonary fibrosis
HapyweHue apxutektonuku nerkux / Lung architectonics disorders
orpanuyenHsle / limited 33/70 (47,1)  28/40(700) 61/110(554) 1703 0,00006
pacnpocTpaHeHHsie / extended 37/70(52,9)  12/40 (30,0) 49/110 (44,5) 10,00 0,00200
Monoctn >10 MM / Cavities >10 mm
OAMHOuHBIE / single 13/70 (15,6)  4/40 (10,0)  17/110(154) - -
eAMHUYHbIe <3 /rare <3 17/70 (24,3) 2/40 (5,0) 19/110(173) 1456 0,00010
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No AaHHbIM Tabnuubl 1 HaMu NPoaHanM3npoBaKa cTe-
neHb BOBNEYEHWA Pas3nyHbiX aHaToMuyeckux Gopma-
LM — NapeHXMMbl, CTPOMb!, COCYA0B, BpoHX0B, Nnes-
pbt v BI1Y (Tabn. 2).

Kak supaHo, Haubonee 3Haymmbimn KT-npu-
3HAKaMW BOBMEYEHWA PAa3NMYHLIX SHATOMUYECKMX
cTpykTyp npu MHTMB u 6HTMbB ssnsioTca: npeob-
napaHve ssnexui sackynmta (51,4% v 80,0% coot-
BeTCcTBEHHO; ¥°= 18,6; p=0,00001) u numdaxru-
1a (21,4% wn 42,5%; x°=10,22; p=0,002) 8 rpynne
BHTMB. YacToTa uameHeHuit DPOHXOB B BUAE TPak-
UMIA CTAaTUCTUHECKU 3HaYuMO Boile (8,6% wu 22,5%;
¥%=7,69; p=0,009) & rpynne 6HTMB, a 4acTora uu-
NVUHADWYECKMX, BaPMKO3HLIX, KMCTO3HLIX Nopaxe-
HWUt BPOHXOB CTaTUCTUYECKKM 3HA4MMO BLILLE B rpyn-
ne MHTMB (91,4% wu 77,5%; ¥2=7,29; p=0,011).
OTMmeuyanuchk [OCTOBEPHLIE PA3NUyMUs B TPynnax no
yactote uHbunsTpaumu nnespsl (54,3% wu 80,0%;
¥?=15,29; p=0,0001) » nneBPONYNLMOHANLHOTO
®ubpo3a (34,3% u 10,0%:; x*= 17,03; p = 0,00006).
YacToTa orpasuyeHHbix (47,1% u 80,0%; ¥% = 15,29;
p=0,0001) n pacnpocTpaHeHHbix (52,9% 1 30,0%;
72=10,0; p=0,002) HapylweHUn APXUTEKTOHUKM
NETrKMX TaKKe CTaTUCTUHECKM 3HAYMMO OT/IMYaNach.
EnuHuyHbie nonocty pasmepom Gonee 10 MM cra-
TUCTUYECKM 3Ha4MMO yaLue (24,3% u 5,0%; 1% = 14,56;
p=0,0001) scTpeyanucs B rpynne mHTMB.

Takum obpaszom, ans 6HTMB He xapakTepHa rpy-
B6as npedopmaums GpoHxoneroYHbX CTpykTyp. OTme-
yaetca Donee BoipaxeHHas uHdunsTpatueHas $asa
C BOBNEYEHUEM B NPOLECC COCYA0B, NNEBpLI U Nopa-
xeHuem DpoHxoB Gonee Menkux rexepaumii, GopmMu-
poBsanueM OpPOHX0-OPOHXMONO3KTA3NA U CUMITTOMOB
BpoHxuonuTa, Gonee OLICTPOM KNMHUKO-PEHTTEHONO0-
TMYECKO MHBOMIOLUMEN NPY AMHaMUYECKOM Habnoae-

Jlureparypa

Huu. Ins MmHTMB xapakreptbl Bonee rpybas aedop-
Mauus DPOHXONEroYHbIX CTPYKTYP C GOpPMUPOBaHUEM
pasHokanubepHbix BpPOHX03KTa30B, OGPOHXOreHHbIX
nonoctei, bonee TOPNUAHOE TE4EHUE BOCNANUTENb-
HOro npouecca.

3aknwoyenue / Conclusion

MpencrasnenHsbie pesynstatel BPKT-uccnenosa-
HUI NOKa3biBaloT, 470 4ng HTMB nerkux xapakrepHsl
PEHTTEHOMOPODONOTMYECKME U3MEHEHMSA, OTNU4aI0-
Lwme Mx BHYTPM camomn Hosonorun. Xots ans HTMB
8 Uenom eue He paspaboTaHa knaccudukaums c yse-
TOM NOAUMOPOU3Ma PEHTTEHONOMMYEeCKMX AaHHbIX
(oHa HaxoauTcs B cTanun GOPMMPOBaHMSA TEPMMHO-
noruu), sce xe npu asanuse BPKT-aaHHbIX HaMM Bbi-
ABNEHbLl B ONPEAENEeHHON CTEeNEeHN XapakTepHbie 0Co-
SenHocTv ana MHTMBE u 6HTMB, ceoiCTBEHHbLIE MM
MPOSBAEHWUA, TEYEHUE U UCXOAbI.

Jns xNMHMUMCTE BbisiBNeHne ocobeHHocTen pas-
nuyHbIX Bnaos HTMB, noHUMaHUe ux peHTreHonormuye-
CKMX XapakTepuCTVK, a CNefoBaTensHo, onpeaeneHme
[ansHenien TaKTUKK U NnaHa neseHns ocobeHHo He-
06Xx0aMMB! NOTOMY, YTO NyNbLMOHONOrMYeckas 1 GTu-
3NaTPUYECKas NpakTuka, a TaKkke Paguonorvyeckoe
COOOLIEeCTBO B UENOM CTONKHYNMCb C TPYAHOCTH-
MM OMarHOCTMKWM pasnuyHbix BapuaHtoB HTMB. 3ta
npobnemMa OCAOXKHAETCS ELUE U TEM, HTO KaXObli BUA
HTMB, NnposBAsiOLLMIACS pa3nuyHbiMK Hopmamm, ume-
eT ceon anddepeHumansHO-auarHoCTUHECKUIA paf,.

Csoeobpasune ummyHoDMONOruKM, natoreHesa,
NaTtoNnoru4ecKOM aHaToOMUM W MONYYEHHbIX HaMK
PEeHTreHOMOPPONOrMYEeCcKMX AaHHbIX AUKTYET Heob-
XOAMMOCTE AanbHenwero Noucka KoMnaekca onTu-
ManbHbIX KIIMHUYECKMX DELUEHUI B ANArHOCTUKE MU-
K0DaxKTepro30B OPraHoB ObiXaHWs.
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CpaBHUTENbHBIN aHAJIU3 BOCTIPOU3BOANMOCTH
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Pesiome

Uenb: cpagHuTL BHYTPUONEPATOPCKYIO U MEXONEPATOPCKYID BOCNPOM3BOAUMOCTE MOPHOMETPUYECKMX NOKa*
3arenei rpyaHoit aoptel (FA), BBIMMCNEHHBIX NO PE3YNLTATAM MY/IBTUCNUPANBHOR KOMNBIOTEPHOI TOMOrpahun
(MCKT) 1 MaruuTHO-pe3oHaHcHon Tomorpagum (MPT).

Marepuan u MeToabl. B npocnekTMBHOE MccienoBanue BkAYeHsl 20 naumueHTos ¢ aunataumen BoCXoanluen
aoprel (BAo) (245 mM). Bcem BonbHbIM BoinonHeHa MCKT- u MPT-aHrnorpadms ¢ anekTpokapanorpatmyeckon
CUHXPOHM3aUMEn, Ha paznuuHbix ypoeusax MA B CUCTONY M AMACTONY NO BHYTPEHHEMY KOHTYPY COCyAa onpe-
nenanu ero cpeannin anametp (D) u nnowaas nonepeyroro cevenus (MMNC). Bce uamepenns BuINOAHANUCH
ABYMSA BpayaMu-peHTreHonoramu, Kaxasin npoBoaAMn W3IMEepPEHUA ABa pas3a C MHTePBaNoOM He MeHee 1 mec,
Onpepenanu BOCNPOM3IBOAMMOCTL NOBTOPHBLIX M3MEPEHUIA C MCNONL3OBAHKUEM KOADPUUMEHTA BHYTPUKNAC-
COBOW KOppensiumu.

Pesynbratbl. [1py aHanuie CUCTONMYECKOTO Kaapa BbIABNEHLI 3HAYUMBIE PA3NUYMA MEXAY METOAAMMU NPU
usmepennu D, (MPT: 42,5 (41,0-47,8) mm; MCKT: 37,7 (34,7-40,3) Mm; p = 0,003) 1 MNMNC Ha yposHe cuHo-
TybynapHoro coeaunenun (MPT: 14,8 (12,7-17,9) cm?; MCKT: 11,4 (10,3-13,3) cm?; p = 0,009), NMNC BAo
(MPT: 17,6 (14,6-20,8) cM?; MCKT: 19,6 (16,7-21,5) cM?; p = 0,035) u D, npokcumMansHee nesoi Noaknio-
ynyHon aprepuu (INKA) (MPT: 31,5 (31,0-34,0) Mmm; MCKT: 31,7 (27,3-32,9) mm; p = 0,041). ina anacronu-
HeCKoro Kaapa A0CTOBEPHbIE pas3nuyna Mexay metoaamu Habnwaanu npu uamepenuu MNNC BAo (MPT: 17,0
(14,5-19,7) cm?; MCKT: 19,7 (15,3-21,8) eM?; p = 0,025), D, (MPT: 30,5 (29,3 -32,8) mm; MCKT: 29,8 (27,1~
31,3) Mmm; p = 0,05) u NNC npokcumanshee INKA (MPT: 7,5 (6,9-7.9) em?; MCKT: 7,4 (5,9-7.8) cm?; p = 0,007),
a rakxe MNNC Ha yposHe nesoro npeacepaus (MPT: 4,9 (4,2-5,0) cM?; MCKT: 5,1 (4,67-5,5) cm?; p = 0,042).
Mo pesynsratam ananusa ans MCKT-anrnorpadmm Bbina nonyuera xopowas BHYTPU=- U MeXoNepaTopckas
BOCNPOM3BOAMMOCTbL M3MEPEHUA Ha Bcex ypoBHAX [A. Mo panHbiM MPT-adrnorpadmu oTMedanack CUNbHas
BHYTPU- W MeXonepatopckas sapuabensHocTs B onpeaenelnn D, u MNC Ha ypoBHAX Ayri U HACXOAAWEN
aopTbl,
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3aknoyenue. 10waab NONEPEYHOro CEYEHUA a0PThl NOKA3aNa HaUNYYLWLYIO BHYTPU- U MEXONEPaTOPCKYI0
BOCMPOMIBOANMOCTL M CONOCTaBMMOCTb W3MepeHnit Mexay MCKT- u MPT-anrworpaduei.
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Abstract

Objective: to compare intra- and inter-operator reproducibility of thoracic aorta (ThAo) morphometric
parameters, calculated by multislice computed tomography (MSCT) and magnetic resonance imaging (MRI).
Material and methods. The prospective study included 20 patients with ascending aorta (AAo) dilatation
(245 mm), All patients underwent MSCT- and MRI-angiography in electrocardiogram-gated mode. Mean
diameter (D,,...) and cross-sectional area (CSA) were measured at different ThAo levels in the systole
and diastole along the inner contour of the vessel. All measurements were performed by two radiologists.
Each of them took measurements twice at an interval of at least 1 month. The reproducibility of repeated
measurements was studied using intraclass correlation coefficient,

Results. The analysis of the systolic frame revealed significant differences between the methods
for measuring D,,,,, (MRI: 42.5 (41.0-47.8) mm; MSCT: 37.7 (34.7-40.3) mm; p = 0.003) and CSA at the level
of the sinotubular junction (MRI: 14.8 (12.7-17.9) cm?; MSCT: 11.4 (10.3-13.3) cm?; p = 0.009), AAo CSA
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(MRI: 17.6 (14.6-20.8) cm?; MSCT: 19.6 (16.7-21.5) cm?; p = 0.035) and D, at the level proximal to
left subclavian artery (LSA) (MRI: 31.5 (31.0-34.0) mm; MSCT: 31.7 (27.3-32.9) mm; p = 0.041). For the
diastolic frame, significant differences between the methods were observed when measuring AAo CSA
(MRI: 17.0 (14.5-19.7) cm?; MSCT: 19.7 (15.3-21.8) cm?; p = 0.025), D, (MRI: 30.5 (29.3-32.8) mm;
MSCT: 29.8 (27.1-31.3) mm; p = 0.05) and CSA at the level proximal to LSA (MRI: 7.5 (6.9-7.9) cm?;
MSCT: 7.4 (5.9-7.8) cm?; p = 0.007), as well as CSA at the left atrium level (MRI: 4.9 (4.2-5.0) cm?;
MSCT: 5.1 (4.67-5.5) cm?; p = 0.042). For MSCT-angiography, good intra- and inter-operator reproducibility
of measurements at all ThAo levels was obtained. For MRI-angiography, there was a strong intra- and inter-
operator variability in determining D,..., and CSA at the levels of aortic arch and descending aorta.
Conclusion. Aortic cross-sectional area showed the best intra- and inter-operator reproducibility and
comparability of measurements between MSCT- and MRI-angiography.

Keywords: thoracic aorta; aneurysm; aortic measurement; multislice computed tomography; magnetic
resonance imaging; inter-operator reproducibility; intra-operator reproducibility.
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BeepeHnue / Introduction

AHeBpuama rpyaHomn aoptbl (AlA) ssnseTca no-
TEeHUManLHO cMepTensHbiM 3abonesaHnem, KoTopoe
B 6ONbLUIMHCTBE Cnyyaes npoTekaeT 6eCCMMNTOMHO,
SABNSSACH CNy4aHOM Haxo4KOW Npu NPOBEAEHUN BU-
3yanuaupyoux MeTo40B UCCNef0oBaHUs, NO3TOMY
4acTo B ITEPATYPE Ero UMEHYIOT «TUXUM yBuinuen».
Bonee 60% cny4yaes naTonorM4eckoro paclumpeHuns
NPUXOAMTCS Ha BOCXOASLWMIA OTAEN cocyaa u ayry.
PaspbiBbl U paccnoeHns aopTbl, KOTOPLIE CTAHOBAT-
ca npuunHon 1-2% BCex CMepTen B passBuTbix CTpa-
Hax, CBSi3aHbl C ECTECTBEHHbIM TeyeHnem 3abone-
BaHua [1]. YTobbl n3bexatb kaTacTpodpuyeckoro
cobbiTnsA, HE0O6X0AMMO 3aMEHUTL NOPAXEHHbIN yya-
CTOK apTepumn UCKYCCTBEHHLIM COCYANCTbLIM NpoTe-
30M.

OCHOBHbIE pelueHus, KacaloLumecs TakTuKn ne-
yeHus BeccumnToMHbIX AlA, NpuHUMaAlOTCS B 3a-
BUCUMOCTM OT UX pa3mepa. Ha cerogHawHuin aeHb
abCoNOTHLIM NOKa3aHWeM N8 XMPYPruyeckoro sme-
warenbcTa npy ArA He3aBMCUMO OT 3TUONOMUN CHU-
TalT avameTp cocyaa 55 mm u 6onee [2]. OaHako ans
NaLMEHTOB C KNACCU4eCKMMM (HereHeTu4ecknmm) Ba-
puaHTamu AlA v gononHUTENLHLIMKU dakTopamu puc-
Ka, TAKUMWU KaK CEMEWNHbLIN aHaMHe3, apTepuasnbHas
rUNepTeHauns, KoapkTauus aopTsl, yBenuyeHune gua-
MeTpa aopTbl 60nee 3 MM B roa (N0 AaHHLIM NOBTOP-
HbIX UCCNeA0BaHU C UCNONb30BAHWEM OAVMHAKOBbIX
MEeTOAOB BM3yanusauumn Ha TOM Xe YPOBHE aopThl,
C NMoLLaroBbIM CpaBHEHWEM U NOATBEPXAEHMEM ApY-
MM METOZI0M), BO3PACT, NNoLaabL NOBEPXHOCTM Tena,
conyTtcTeylowme 3abonesanus, BuKycnuaanbHbIn
aopTanbHbIA KnanaH, MOXeT paccmarpueaTtbcs 60-
Nee HU3KUI NOPOr MakCUManbHOro AvameTpa cocyna
(meHee 50 mm) [2].

194

B HacTosee BpemMs LUMPOKOE BHEAPEHWE BU-
3yanuanpylowmx MeToa0B UCCneaoBaHns Nno3BonNseT
CBOEBPEMEHHO auarHocTuposatb AlA A0 pa3BuTUs
datanbHbix ocnoxHeHu [3]. U 3aeck 6e3 coMHeHus
«nafnbma NepBeHCTBa» NPUHAANEXUT MeToaam nyye-
BOW AMArHOCTUKM, KOTOPbIE BCerga 3aHumanu npuo-
pUTETHbIE NO3UUMM B ONPEeaEeNeHnn xapaktepa nopa-
XEHUs aopTbl.

Cnenyet OTMETUTb, H4TO HU OAVH U3 BU3yannaun-
PYIOLLUMX METOAOB HE UMEET MALaNbHOIo paspeLleHns
M NoNy4yeHue 4eTKoro u3obpaxeHusi CTEHKU aopThl
3aBUCUT OT psaa GakToOPOoB: TEXHUHECKMX XapakTepu-

_CTUK UCnonb3yemoro 060pyAoBaHus, Maccel Tena na-
umeHTa, apPekTMBHOCTU CUHXPOHU3ALMM C 3NEKTPO-
kapavorpammoii (3KI). [4]. Kpome Toro, cywectsyer
npobnema 3Ha4YUTEeNbHON MEXONEepPaToOpPCKON U BHY-
TPUONEepPaTopPCKO BapnabensHOCTU NPY M3MEPEHUN
AuameTpa 0AHOro M TOro Xe CerMeHta aoptbl [4].
[MoaToMy ocTaeTcs akTyanbHbiM MOUCK ONTUMANbHO-
ro MOpGOMETPUHECKOrO nokasaTtensi, KOTopbLIn Mor
Obl NICNONL30BATLCA B KA4ECTBE OPUEHTMPA (Mapke-
pa) ana cTpatudukauum pucka u N1aHMpPoOBaHUS Xu-
PYPru4eckoro nevyeHns npu aunarauuu/aHespuame
rpyaHoro otaena aoptsl [5, 6].

Llens — cpaBHUTL BHYTPUONEPATOPCKYIO U MEX-
0onepaTopCcKylo BOCNPOM3BOAMMOCTL MOpPdOMETPU-
4Yeckux nokasatenei rpyaHon aopTbl, BbIYMCNEHHbIX
no pesynsratam MynbTUCNUPaNbHON KOMMNbIOTEPHON
Tomorpadum (MCKT) n MarHuTHO-pe30HaHCHOM TO-
morpacdum (MPT).

Marepuan u metogsl / Material and methods

HUccnepnyemas nonynaums
B npocnekTusHoe nccnegosaHue Obinn BKIOYE-
Hbl 20 naumeHToB (cpenHun Bo3pact 61+8 net, 75%

BecTHuk peHTtreHonorum u paamonoruu | Journal of Radiology and Nuclear Medicine | 2023 | Tom 104 | N°3 | 192-207



ORIGINAL RESEARCH

MYX4UH) C auMnarauven BOCXOAsLWero oTaena aoprsl
(6onee 45 mm). Kputepuamu MCKITIOYEHUR U3 uccne-
[OBaHWA ABUNUCH: CMHAPOMHbIE 3abonesanus aop-
T (cuHapombl TepHepa, MapdaHa, 3nepca-[arnno,
JNlonca-[AuTua, ApYyrue reHEeTUHECcKUe aHOManuu),
apTepuanbHas rmnepTeH3ns (PE3NCTeHTHaa K Meau-
KaMEHTO3HOM Tepanuu), NepeHeceHHbin B aHaMmHese
uHOAPKT MMOKaPAa W/WNK UHCYNLT, CTEHO3/HeaocTa-
TOYHOCTb 20PTANbHOTO KNanaHa, BPOXAEHHbLIE NOPOKK
cepaua (koapkraums aopTsl, TeTpaga Panno, OTKpLI-
ThI apTepuantHbii NPOTOK), HapyLUEHWS PUTMa cepa-
ua, gunaraums nesoro xenynoyka (JIX) (ysenuyenne
KapaAvoTOPaKanbHOro MHAeKca A0 senuuuHbl Bonee
0,55 wnu BHyTpeHHero anamerpa JIX Ao BenuumHb
Bonee 2,7 cM/M? NNOWAAY NOBEPXHOCTH Tena), CHU-
XeHHas rmobansHas cokpatutensHas QyHkums JIK
(dpaxums soibpoca mexee 40%), npenwecTsyoLmne
onepauumn Ha Cepaue, Hanuume annepruyeckux peak-
LWIA Ha MOA, CHUXEHHaA CKOPOCTL Kyb04KoBOM duns-
Tpauwmu (30 Mn/MuH/1,73 M? M HUXE), @ TAKXE OTKa3 OT
Y4aCTUSR B UCCNEA0BAHUN.

Bce naumeHTsl NpoWwnM NONHOE KIWHWUKO-WH-
CTpyMeHTansHoe obcnegosanme, sknoyasiiee cbop
aHamHesa, KnnHuyeckoe HabnioaeHue, oBLLEeKIMHN-
4yeckoe ¥ BUOXMMUYECKOE UCCNEN0BaHME KPOBM, pe-
ructpaumio 3Kl 8 12 oTBEAEHUNAX, CYTOYHOE MOHM-
Topuposaxue IKI, axokapauorpaduio. Kpome Toro,
BceM BonsHBIM Bbinm BoinonHeHs! MCKT- u MPT-ax-
ruorpadus rpyaHoro oraena aoptel B IKIM-CrMHXpO-
HU3WPOBaHHOM pexume. Peaynstatsel MophoMeTpum
aopTbl B CUCTONY ¥ ANACTONY NO AaHHBIM 000MX METO-
008 CPaBHUBANM CTATUCTUHECKM MONAPHO ANA KaXA0-
ro naumeHta. BpemeHHom uHTEpBan Mexay uccneno-
BaHusMK He npessiwan 1 gHs. MNepen nposeaeHueMm
BU3yanu3vpyiowmMx MCCnenosasnin 8 06s3aTensHOM
nopaaxKe U3MEpPsANM CUCTEMHOE apTepuansHoe AaB-
NEHUE MaHXETHbIM CHOUrMOMaHOMETPOM Ha nneye-
BOM apTepuu.

Wccnenosanue 66110 0400pEHO NOKaNbHbLIM 3TK-
HECKMM KOMUTETOM Hay4HO-uCCnegosaTensckoro
WHCTUTYTa Kapauonorum — dunuana OIBHY «Tom-
CKUIA HALMOHANbLHLIR MCCNEA0BaTENLCKUIA MEOULIMH-
Cckuit ueHTp» PAH (npotokon N2 213 o1 12 man 2021 1)
¥ NPOBEieHO B COOTBETCTBUM C 3TUYECKUMM HOPMa-
MU, U3NTOXEHHBIMKW B XENLCUHKCKOM Aexnapaumm ne-
pecmoTpa 2008 .

MCKT-a+Hruorpagus rpyaHoro otgena aoprbi
3annce UCCnea0BaHUA OCYLLECTBNSAN HA Kap-
avonoruyeckom 64-cpe3osom rubpuaHoM ToMorpa-
¢e Discovery NM/CT 570C (GE Healthcare, CLLA)
CO CnegywlwuMmy napaMeTpaMu CKaHWpPOBaHUA:
wupuHa konnumauum aetextopa 0,625 mm, oxear
petektopa 40 mm, TonwmHa cpesa 0,625 mm, Bpe-
Ma Bpawiexnms Tpydku 0,35 ¢, war ckaHMpoBaHus
(pitch) 0,16-0,2 B 3aBMCMMOCTM OT 4acToTul Cep-
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neyHbix cokpalteHmnit (HCC). 3HaueHue HanpaxeHus
pentresoBckon Tpybku 100 kB unm 120 xB onpene-
NANK B 3aBUCMMOCTYM OT MACChl TENA NAUMEHTA U UH-
nexca macce Tena (MMT) <30 xr/m? u >30 kr/m? co-
oTseTcTBeHH0. Cuna Toka B Tpybke Bapbuposana ot
400 mA no 700 MA c moagynaumen fosst no IKIM-cur-
Hany, CHuxawowen Tok 8 Tpybke o 20% (maxcwm-
MansHble 3Ha4YeHus cunsl Toxa mexay 80-20% da-
3amun uHTepsana R-R).

Mcnons3oBanu peTpPOCNeKTUBHYIO CHMHXPOHU3a-
umio ¢ 3KT, Npu KOTOPOW CKAHUPOBAHWUE BLINONHANM
BO BPEMS BCEro CEpPAeYHOro UMKNa, YTO NO3BONMI0
BbIOpaTh U PEKOHCTPYMPOBaTL Hanbonee Ka4yecTBeH-
HYIO cepuio u300paxeHuit, COOTBETCTBYIOWMX KO-
HeyHon cuctonudeckon (30-40%) u koHeyHOW ana-
ctonuyeckon (80-90%) dazam cepaeyHoro umkna.
N306paxerns bbinm pedopmMaTUPOBaHbE C NOMOLLBIO
CTaHaapTHOro anroputmMa ¢ uHtepsanom 10% Ha npo-
TSXXEHUM BCEro CepasyHOoro ukna ¢ ToNWMHON cpesa
0,625 mm. MpumeHeHue 3Toro NPOTOKoNa NO3B0AUNO
NPOBOAUTL UCCNEQOBaHUE CO CpeaHen no3on obny-
yeHus okono 13,0£1,7 m3..

ObpaboTtky nony4eHtbix M300paxeHnit C OLEH-
KOW KONWYECTBEHHbIX NapPaMeTPOB, a Takxe rnocTpoe-
HUE MyNbTUNNAHapPHbIX U 3D-PEeKOHCTPYKLMIA BBINON-
HAMM Ha paboyen ctadumm Advantage workstation 4.7,
Volume Share 7 (GE Healthcare, CLLA).

MopgomeTpuyecknii aHanu3 rpyaHoON aopThi
no aaxxeim MCKT

KauyecTso nony4eHHbiX M300paxeHnin oueHmnsanm
cybvekTuaHo no TpexBannsHoit wkane: 1 6ann — xopo-
wee xa4ecTso (oTcyTcTeue apTedakros u HoOpManb-
HOE KOHTPacTHoe ycunexue), 2 6anna — yaosneTso-
pUTENLHOE KayecTsBO (eauHuyHbie aptedakTbl um
KOHTpacTHoe ycunexnune menee 200 HU), 3 Banna -
HU3KOE Ka4eCTBO (MHOXECTBEHHbIE apTedakThl ¥ KOH-
TpacTHoe ycunexue menee 200 HU). Mepen npose-
nenuem MopdOoMeETPUYECKOro aHanuia ewibupanu
ONMTUMAaNbHLIE KOHEeYHYID cucTonuseckyw (30-40%)
M KOHEeYHYI0 amnacTonuyeckyio (80-90%) daswl. Janee
NPOBOAVAM U3MEDEHUS 30PThl Ha Pa3NMYHbLIX YPOB-
Hax (puc. 1) ans aByx BbibpanHbix $a3 cepae4Horo
umkna. B cnucok AByMepHbIX U3MEPEHWUIA ANS KXA0ro
CerMeHTa BOCXOARLLEH a0PThl BXOAUNU: MaKCUManb-
HbiA OvaMeTp, MUHUMaNbHBLIM OWaMeTp, CpeaHwuin
ovametp (cpegHeapupmeTmyeckoe Haubonbliero
¥ HAMMEHbLLUEr0 3HA4YEHN ANAMETPOB, N3MEPEHHbIX
B OIHOM NONepeYHOM CeYeHUU, NepneHamKynspHoOmM
K OCEBOI NMHWUM COCYAa) M NNOLWAabL NONEepPeYHoro ce-
4YeHURA (pPaccyYUTLIBAETCA aBTOMATUYECKu nocne no-
CTPOEHMA KOHTYpa NpoceeTa aopTol). Bce namepexus
BLIMONHANM H3 OCHOBAHWK 33apaHee 3aAaHHbLIX aHa-
TOMMWYECKUX OPUEHTUPOB NEPNEHAUKYNSIPHO OCEBOM
nuHUK aopTol 6e3 yyera CoOCyanCTON CTeHKU (NO BHY-
TDEHHEMY KOHTYPY).
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cross-sectional area

MPT-anruorpacus rpyaHoro orgena aoprsl
BeckoHTpacTHoe MPT-uccnenosaHme nposo-
avnm Ha Tomorpade Vantage Titan (Toshiba Medical
Systems, Anonuna) mowHocTeio 1,5 Tn 8 KM -cuHxpo-
HU3UPOBAHHOM PEXUME C 3a8PXKON AbIXaHUA Ha Bbl-
coTe Bblaoxa. BeicTpbie cnuH-axo (TSE) naobpaxexus,
B3BeLlLeHHbIe No T1 (trig) B akcuanbHOM npoexkumm uinm
NONY4eHbI C UCNONb30BAHWEM CNEAYIOWMX napame-
Tpo.: TR 1874 mc, TE 32,0 mc, FOV 40,0<33,0 cm, ma-
Tpyua 256x 160, TonwmHa cpeaa 6-7 MM, paccTosHue

Puc. 1. Mopdometpuyeckan o6paborka u3obpaxeHuin, NONYyYEHHbIX NPU MyNETUCNMPANLHON KOMNLIOTEPHOR TOMOrpadmK rpyaHON
aoprel, Mpeacrasneda NPOeKUUs MakCUManbHOM MHTEHCUMBHOCTW C YKa3aHMeM YPOBHEW MOPGOMETPUYECKOTD M3MEPEMUA MPyA-
HOM aopTbl. [IONONHUTENLHO NPUBEAEHBI MYNLTUNNAHAPHBIE PEKOHCTPYKUMM Ha YPOBHAX CMHYCOB Banwcanwesl (1), BOCXoASLEH
aoprel (3), Ayru aoprbl (NPOKCUMAanLHee NeBOW NOAKMOMMHHON apTepum) (5), HaYanbHOro OTAENA HUCXOAAUEN A0pPThl (AMCTanbHee
NeBON NOAKNIONMYHONA apTepum) (6) € yKasaHWeM AMaMETPOB U NNOWAAKW NONEPENHOrO CeNeHUs

Fig. 1. Morphometric processing of images obtained by multislice computed tomography of the thoracic aorta. A projection
of the maximum intensity is presented, indicating the levels of morphometric measurement of the thoracic aorta, Additionally,
multiplanar reconstructions are given at the levels of Valsalva sinuses (1), ascending aorta (3), aortic arch (proximal to the left
subclavian artery) (5), beginning of the descending aorta (distal to the left subclavian artery) (6) indicating the diameters and

mMexay cpesamu 1 MM, BeckontpactHyio MPT-aopTo-
rpauio BLINOAHANN C NOMOLLLID BPEeMSi-NpoNeTHON
nocneposarensHocTu (TOF), napametpsl cneayto-
uwe: TR 5,2 mc, TE 2,6 mc, FOV 40,0x39,0 cm, matpu-
ua 256x256, tonwmea cpesa 2 MM, PaCCTOAHUE MEX-
Ay cpesdammn 0,1 mM. KococarurransHble cine-cpeasl
(GRE-SSFP) BhICTABNANU HA YPOBHAX UHTEPECE Nnep-
NeHAVKYNAPHO OCK a0PThl NO CNEAYIOWUM napame-
Tpam ckaHupoBaHua: 13-16 a3 Ha CepaeyHbLIA LKA,
TR 8,7 mc, TE 1,9 Mc, FOV 33x35 cM, maTpuua 128x240,
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mm

29 mm

and cross-sectional area

TOMLWMHA cpe3a 8 MM, paccTosHue Mexay cpe3amu
2 MM, 3agepxka abixaius no 11-15 ¢ B 3aBMCUMOCTH
ot YCC. AnutensHOCTb UCCneaoBaHma cocrasnana
B cpeaHem okono 30 MUH.

MopdgomeTpuyeckunii aHanna rpyaHOM aopThbl
no gaHHeim MPT

Cine-nzobpaxexusa SSFP ucnonb3osanu gna ua-
MEpEeHUIA a0PThl B KOHLE CUCTONIMYECKOro U AnacTo-
nuyeckoro kaapoe. [iga anameTpa (nepeaHe-3aaHuim

Puc. 2. MopdomeTpuyeckas o6pabotka 6ECKOHTPACTHBIX M306PAKEHUH, NONYYEHHbIX MPU MarHUTHO-PE30HAHCHOM ToMorpadum
rpyaHoi aoptol. Mpeacrasnesa npoekuMs MakCUManbHOW MHTEHCMBHOCTM C YK33aHUEM YPOBHEH MOPHOMETPUYECKOTD U3MEPEHMS
rpyAHON aopTsl. [IONOAHUTENLHO NPUBEAEHbI MYNbTUNNAHAPHbIE PEKOHCTPYKUMM Ha YPOBHAX CMHYCOB Banbcanbsbl (1), socxoasiuen
aopTsl (3), ayrv aopTsl (NPOKCMManbHee NeBoW NOAKNKYUYHON apTepum) (5), Ha4anbHOMO OTAENa HUCXOAALWER aopTsl (aucCTansHee
NesoM NOAKNOYUYHON apTepuu) (6) C yKasaHMeMm AuaMeTpoB M NAOLEAK NONepeyHOro CeYeHus

Fig. 2. Morphometric processing of contrast-free images obtained by magnetic resonance imaging of the thoracic aorta. A projec-
tion of the maximum intensity is presented, indicating the levels of morphometric measurement of the thoracic aorta. Addition-
ally, multiplanar reconstructions are given at the levels of Valsalva sinuses (1), ascending aorta (3), aortic arch (proximal to the
left subclavian artery) (5), beginning of the descending aorta (distal to the left subclavian artery) (6) indicating the diameters

W narepo-narepanbHblil) U3MEpsnn Mexay KOHTY-
POM BHYTPEHHEN CTEHKM aopTbl HA YPOBHSIX MHTEpe-
ca, 3aTeM paccuynTbiBany CpeaHuin avameTp npoceeTa
aopTbl (puc. 2). Mnowanb NoNepeyHoro ce4eHns aop-
Tbl U3MEPSNY PY4HO 06BOAKOI BHYTPEHHEr O KOHTYpa
ee CTEeHKM C NocneayouwmM aBToMaTu4eCKUM BbIHUC-
neHuem 3Havyenus. Avanua MPT-u3obpaxeHui npo-
BOAMNM C NOMOLLLIO NPOrpPaMMHbIX NAKeToB AJ1A NOCT-
npoueccuHroson obpabotkm eFilm 3.4 (MergeHealth,
2010) u Centricity Universal Viewer v.6.0 (GE, 2020).
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AHanu3 BOCNPOM3BORMMOCTH PE3yNIbTaTos
Bce naMepenns BuINONHANUCH ABYMS OMNbITHLIMM

BPaYamMn-pPEHTIEHONOraMm Ha OCHOBaHMKW 3apaHee
3aflaHHbLIX aHaTOMWHECKMX OPMEHTUPOB NEepneHam-
KYNSIPHO OCEBOIA NHUK a0pTLl Ge3 yyerTa cocyancTon
CTEHKW. KaxXabiil PEHTTEHONOr HE3aBUCHUMO OLIEHUBAN
peaynstatel MCKT v MPT rpyasoro otaena aopthi
B CNY4alnHOM NOPRAKE B COOTBETCTBUM C NMPOTOKONOM,
YCTAHOBNEHHLIM ANA 3aTUX Mccnenosannin. [adHbie
aHaMHKesa v pesynsTartsl pasee NPoBeaeHHbIX nccne-
AOBaHWK akcnepTam He coobuwanmcs. 4106w OLeHUTL
BOCNPOMIBOANMOCTL NONYHEHHLIX PE3YNLTATOB, KaxX-
AbliA PEHTTeHONOr B CAY4aiHOM NOpsiake NoOBTOPHO
ananuauposan sce MCKT- u MPT-u306paxesmns ¢ nH-
TEPBANOM HE MeHee 1 mec.

Cratucrnveckas obpaborka

CratmcTuvecknin aHanua Marepuanos nposeaeH
C MCNONb30BaHWEM NaKeTa NPUKNaaHLIX Nporpamm
SPSS 26.0 for Windows (SPSS Inc., CLUA), Jamovi 2.18
n GraphPad Prism 8.0 (GraphPad Software, CLUA).
HenpepbieHble NePeMeHHbIe, NOAYUHRIWMECS HOP-
ManbHOMY 33KOHY pacnpeneneHus, npeacrasnexs
8 BWAE CPeAHMX 3HAYEHWIA N CTAHAAPTHLIX OTKIOHE-
HWiA (M£SD), He NOAYMHSIKLLMECH HOPMAaNbHOMY 3a-
KOHY pacnpeneneHuns — B BUAE MEanaHsl M KeapTunei
(Me [Q1; Q3]). KateropuansHbie nepemeHHsLie oTpa-
XKeHbl B YMCN0BLIX 3HA4YeHusX (npouenTtax). MNposep-
Ky HAa COOTBETCTBME BLIGOPOK HOPMAaNbLHOMY 3aKo-
HY pacnpeaenesns NPoOBOAMAN COrNACHO KPUTEPUID
Wanupo-Yunka. [ns CpasHEHWMA PasHALbl Mex-
Ay CUCTONUHECKOR W Auactonuyeckon dasamum no

KaXA0MYy NapaMerpy UCNoNbL30BanU NapHbin t-Tect
WK 3HAKOBbLIA PAHrOBLIA TECT YUNKOKCOHA. BHyTpM-
1 MEXONeparopcKkoe Cornacue OLBHUBANK Nno BCem
noxasaTtensMm C wucnone3osanuem xoadduumexTa
BHYTPUKNACCOBOM KOppensumm (intra-class correlation
coefficient, ICC), rae ICC>0,80 ykasbisan Ha xOpoLuyio
BOCNPOM3BOAMMOCTL. Cpeansns pasHOCTb M3MEPEHUI
rPYAHOM aopThl € NoMoLsio MCKT n MPT u npepensi
COrNacoBaHHOCTH Gbin OLEHEHB! C NOMOLLBLIO aHaNu-
3a Bnanpa-AnbTmana. Mamexenns cyutanu aocTo-
BEPHBIMKY NPW ypoBHEe 3HaunmocTu p<0,05.

Peaynsrarst / Results

MNepea nposegerHnem MCKT u MPT rpyaHoro ot-
Aena aopTsl y Bcex naunexTos Ouin 3aperucTpupo-
BaH CMHYCOBbIA PUTM M AOCTUIHY Tl UENEBLIE YPOBHW
CUCTONUHECKOrD U ANMECTONMYECKOro apTepuanbHo-
ro pasnenns. Bece uccneposakng uMeny AMarHocTn-
HecKoe Ka4yecTeo n3obpaxeHns U HU OAHO U3 HUX He
DbUI0 UCKNIOYEHO U3 OLIEHKN.,

KnuHuyeckan xapakrepucriuka naumeHTos npea-
crasnena B Tabnuue 1.

CpasHenue pe3ynstatos MoOppoOMeTpun
rPYAHOro OT4ena aopTsl 1o AaHHLIM
MCKT u MPT

Mpwu aHanuae CUCTONUHECKOTO Kaapa BuiABNEHbI
3HAYMMbBIE PAs3NULUA MEXAY METOAAMW NPU U3Mepe-
HuUM cpepHero anameTpa (MPT: 42,5 (41,0-47,8) mm;
MCKT: 37,7 (34,7-40,3) mm; p=0,003) » nnowaam
NONEePEeYHOro CeYeHWA aopThl HA YPOBHE CUHOTYDY-
napHoro coeamHenua (MPT: 14,8 (12,7-17,9) cm?;

Tabnuya 1
Table 1

OCHOBHBIE KAMHHYECKHE XAPIKTEPHCTMKM MCCNEAYEMOR FPYNNbI NAUMEHTOR
The main clinical characteristics of the studied group of patients

Mapamerp / Parameter

3navenve / Value

Bospact, net / Age, years
Myxcroi/mencknit non, n (%) / Male/female, n (%)
Mnowaas nosepxHocTH Tena, M’ / Body surface area, m’

Cucronuyeckoe aprepuanshoe aasnenne, MM pr.cr. / Systolic blood pressure, mm Hg
LAuactonuyeckoe aprepuans+oe aasnesue, MM pr. cr./ Diastolic blood pressure, mm Hg

Mynscosoe aaanenue, MM pr. cr. / Pulse pressure, mm Hg
Aptepuansxan runepronus, n (%) / Arterial hypertension, n (%)
Arepocknepos aopTel| n (%) / Aortic atherosclerosis; n (%)
Caxaphbin auaber, n (%) / Diabetes mellitus, n (%)
Lucnunuaemun, n (%) / Dyslipidemia, n (%)

Tpexcreop<aTsift aopTanskbii knanaw, n (%) / Tricuspid aortic valve, n (%)
AHOMENKH OTXOXAEHHR COCYAOB Ayr 30pTel; n (%) / Anomalies of the aortic arch vascular outflow’ n (%)

6128
15/5 (75/25)
202:0.15
13429
8745
4748
8 (40)
16 (80)
0(0)
13 (65)
18 (90)
6 (30)

* Mo pesynsratam MCKT.
* According to MSCT results.
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Tabnuya 2

Table 2
CpasHenue pesynsTaros uamMepenmi aoprel npu MCKT- u MPT-aurnorpadmm

Comparison of aortic measurements with MSCT and MRI angiography

el Cucrona / Systole [uacrona / Diastole & cucrana-auactona /
YpoBeHs MaMepeHus / MaMepeHus / A systole-diastole
Measurement level Measurement MPT MCKT
type MPT/MRI | MCKT/MSCT | p MPT/MRI | MCKT/MSCT | p o ekt @

Cunycel Banbcanssi / fyametp/ 40(350-440) 401 (368-421) 0345 390(360-400) 399(365-411) 0442 20426 07#11 0153
Valsalva si

e Mnowans/Area 131 (10,2-149) 127 (110-145) 0635 119(11,0-129) 12,3(99-135 0340  11#17 05¢18 0,358
CumoTyBynspHoe coeanHenme / IWaMe'D /425 (410-478) 377(347-403) 0003 410(385-428) 362(336-396) 0091 20417  09:13 0017

i i
Aincribylarjunction Nnowass/Area 148 (127-179) 114 (103-133) 0009° 132(118-142) 107(99-122) 0081  11#22 0509 0,135
BA wa yposhe Gudypkam NIC/ e/ 480(450-510) 501 (459-519) 0135 465(433-508) 497(439-519) 0081 10414  09:15 0221
AAo at the level of PT bifurcation

Mnowans /Area 176 (14,6-208) 196 (167-21,5) 0035* 170 (145-197) 197 (153-218) 0025' 05410  05+10 0808

Aopra Ha yposne BLIC / fametp/ 390(360-420) 399 (356-413) 0153 390(333-408) 390(337-400) 0177 20412 11409 0167
A h

iRar e teTina Mrowans/Area 118 (94-134)  127(99-137) 0903  115(88-129) 121(91-128 0217 10407 06405 0,194
Aopra npokcumanshee /INKA / RvaMetp/  315(31,0-340) 317(273-329) 0041 305(293-328) 298(271-313) 0050' 10415 11206 0363
A |

ol plicborcy Mnowans/Area 80 (72-89)  77(63-87) 0583  75(69-79)  74(59-78)  0007' 04408 05405 0572
Aopra auctanshee INKA / fuaMetp/ - 390(280-300) 277(259-30) 0070 280(270-290) 278(249-286) 0129 10408 09407 0496

i

Aorta distal to-LSCA Mnowans/Area 64 (60-71)  62(55-71) 0570  63(57-69)  62(49-67) 0359  -45¢28 0408 0005"
Aopta Ha ypoene /1 / uametp/ 260(260-270) 259(250-268) 0777 250(225-258) 251(242-259) 0132  15¢53 08207 0020°
Aorta at th

i s b Mnowass/Area 54 (46-56)  55(50-58) 0104  49(42-50) 51 (467-55) 0042 06204 0403 0173
Aopra Ha ypoBHe auadparml / fauero/  250(243-260) 248(234-266) 0433 230(200-248) 239(226-253) 0119 20410 09413 0030°
Aorta at the diaphragm level Mnowans/Area 48 (41-52) 49 (44-56) 0069  42(40-56)  48(40-52) 0903 034153 04205 0903

Mpumeuanue, MPT - MarHMTHO-pesoHancHan Tomorpadmn; MCKT = MynstucnnpanbHas kKoMnbloTepHas Tomorpadus; BAo - socxoasiuan aopra; J1C - nerouulin creon; BUC - Gpaxuouedanshuii creon; INKA - nesas

noaknumuiHan aprepun; 1N - nesoe npeacepaue; A CUCTONA-AMACTONG ~ CUCTONOAMACTONMHECKAR PaIHULA,

* loctosepHoe pasanuimne ¢ yposHeM 3Haynmoctu <0,05,

Note. MR| - magnetic resonance imaging; MSCT - multislice computed tomography; AAo - ascending aorta; PT = pulmonary trunk; BCT - brachiocephalic trunk; LSCA - left subclavian artery; LA - left atrium; A
systole-diastole - systolic-diastolic difference.
* Significant difference with significance level <0,05,

HOYVISTY TYNIDINO
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MCKT: 11,4 (10,3-13,3) cm?; p=0,009), nnowaan
NonNepeYyHoro Ce4¥eHms BOCXOANLLEN 30PThl Ha YPOB-
He Budypkaumn neroyHoro cteona (MPT: 17,6 (14,6-
20,8) cm?; MCKT: 19,6 (16,7-21,5)cm? p=0,035)
W CPEeaHerc AMaMeTpa aopThi NPOKCMMansHEE NEBON
noaxniounyHoi aptepumn (MPT: 31,5 (31,0-34,0) mm;
MCKT: 31,7 (27,3-32,9) mm; p=0,041) (tabn. 2).
[lns AuacTonu4eckoro Kaapa CTaTUCTU4ECKN 3Ha-
YMMOE Pa3nMune MEXay MeTooamu Hadnopanu npu
M3MEPEeHMU NNOLLAAM NONEPEYHOro Ce4EHUA BOCXO0AS-
Lelt aopTel HA YpoBHE DUYypKaLmMK Nero4Horo CTeo-
na (MPT: 17,0 (14,5-19,7)cm?, MCKT: 19,7 (15,3-
21,8) cm?; p=0,025), cpeaHero awamertpa (MPT:
30,5 (29,3-32,8) mm; MCKT: 29,8 (27,1-31,3) mm;
p=0,05) » nnowanu NONEpPe4HOro Ce4YyeHus aop-
Tbl MPOKCUMANbLHEE NEBON NOAKMNOYUYHON apTepumn
(MPT: 7.5 (6,9-7,9) cM?;, MCKT: 7,4 (5,9-7,8) c™m?;
p =0,007), a Takke nnowany Nonepe4Horo Ce4eHns
HUCXOASLIEN 20PTht HA YDOBHE NIEBOr0 NPEACcEepavs

g T +1.96 5D
g 361
g 1
] s °
s | LI .
£ o M
a8 T L'- =106
< Zymats
=
z -
3 At S S IS D S mes e N D
z -5,79
5
a

e

+196SD

Paauunua, mm / Difference, mm

ac

Cpensee 3Hauesue, MM / Mean value, mm

(MPT: 4,9 (4,2-5,0) cM?; MCKT: 5,1 (4,67-5,5) cm?%;
p =0,042) (cm. Tabn. 2).

Mocne npoBeaeHUs CPaBHUTENLHOrC aHanm-
3a bnaHpa-AnbTMaHa okasanocs, 41o MPT-auruo-
rpadus no cpasHenmid ¢ MCKT-aHruorpadwuen
33BbIWAET 3HAYEHUE CUCTONUYECKOro AuameTpa
aopThl Ha YPOBHAX CMHYCOB BanbcanbBbl, AYrv U Ha-
4anbHOTr0 OTAEeNa HUcxoasuwen aoptel Ha 1,06 mm,
1,14 mm 1 1,42 MM COOTBETCTBEHHO, a Takxe 3a-
HMXAEeT 3HaAYeHWe AaHHOrO NoKal3aTens Ha ypos-
He Bocxoasuen aoptol Ha 1,7 mMm. Kpome Toro,
MPT-axruorpadua no cpagsexsuio ¢ MCKT-anruo-
rpaduven 3asblliaeT 3Ha4YeHMe IoLwwaam nonepey-
HOTO CE4EHUS a0PTHI B CUCTONY HA YPOBHSAX CUHYCOB
Banbcanssbl u ayru Ha 0,18 cm? u 0,28 cm? cooT-
BETCTBEHHO, @ TAKXE 3aHMXAeT 3Ha4YEeHUe Nnokasa-
TENA Ha YPOBHAX BOCXOAALLEN a0PThl U HAYANbHOIO
oToena HMCxoasuwlen aopTe Ha 2,53 cm2u 0,17 cm?
COOTBETCTBEHHO (puc. 3).
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I Puc. 3 (#avano). Akanu3 bn3xaa-AnstMana (Okox4aHmMe Ha C 232)

Fig. 3 (beginning). Bland-Altman analysis (ended on p. 232)
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Mo peaynsTatam aHanu3a Habnoaanu 3HasMMbe
paanuuns mexay MCKT u MPT npu cpaBHeHun CUcTo-
NoAMacTONNYECKOn pasHuubl (A cucTona-auacTona)
CcpegHero AMameTpa aopThl Ha YPOBHE CWMHOTYDY-
napHoro coeguHenus (MPT: 2,017 mm; MCKT:
0,9+1,3 mm; p=0,017), nesoro npeacepamsa (MPT:
1,5£5,3 Mm; MCKT: 0,8+0,7 mm; p = 0,02) u anadpar-

BectHuk perTtredonorus u paguonoruu | Journal of Radiology and Nuclear Medicine | 2023 | Tom 104 | N23 | 192-207

¢ 5 | SN e........%1965D
et 0,404
g ¢ "

% . = e - e
= -05
~ ." =

5 | . o

s 4

- .

& -0,97

Cpensee 3Hayenue, cm? / Mean value, cm?

& Yoo e...._..__.__%196SD
€ 0,66
go s o

~ .‘ .1
=

=4

E e moe e e L AR TR SR T ’1.96.§D
i -0,32
g =

Cpearee 3Hauenue, cm? / Mean value, cm?

Puc. 3 (oxonuorue). Avanu3 bn3npa-Anstmana. Conocraanerue MCKT- u MPT-auruorpadmu 8 M3MEPEHMM KOHEUHBIX CHCTONMYECKMX
OM2METPOB K NNOWaNeH NONEPeYHOro Ce4eHus 30PThl Ha ypoBHE CuHycoB Banbcansssl (g, b), Bocxoaswen aopTs (¢, d), Ayrv 20pTsl
(NpoxcuMansHee Neson NOAKNIOYMYHON apTepun) (e, f), Ha4ansHOro OTAEN2 HUCXOASWIEN 30PThl (AMCTANEHEE NEBOH NMOAKTDYMLHONA
aptepuu) (g, h). YTonuesHsie WTIPKUXOBHIE rOPU3DHTNbHLIE NMHMK 0B03HAYSIOT CpeaHee CMELLeHWe, TOHKUE WTPHUXOBbIe rOPU30H-
TanbHble NuHMKM 0003Ha4a0T £95% npenen cornacus (CpeaHss pasHuua =196 CT3HA3PTHOMD OTKAOHEHWA PasHMULL!)

Fig. 3 (end). Bland-Altman analysis. Comparison of MSCT and MRI angiography in measuring the end-systolic diameters and
cross-sectional areas of the aorta at the level of Valsalva sinuses (g, b), ascending aorta (¢, d), aortic arch (proximal to the left
subclavian artery) (e, f), the beginning of the descending aorta (distal to the left subclavian artery) (g, h). Thickened horizontal
dashed lines indicate the average offset, thin horizontal dashed lines indicate £35% limit of agreement (average difference +1.96

Mot (MPT: 2,0£1,0 mm; MCKT: 0,9%£1,3 mm; p=0,03).
DocTtosepHbie paznuuus mexay MCKT u MPT npu
cpasHeHuWl A cucTona-guacrona naowagu none-
PEYHOro CeyeHun aopThl Bbinv BLIRBNEHbI TONLKO ANA
YPOBHA U3MEPEHUS AUCTaNbHEE NEBON NOAKMIOYMY-
Hom apTepum (MPT: —4,5+2 8 cm?; MCKT: 0,420,8 cm?;
p =0,005) (puc. 4).
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Valsalva coeammenne / aopta / Proximal Proximal to Distal to the  Descending Diaphragm
sinuses Sinotubular Ascending  to the BCT the LSCA LSCA aorta level
junction aorta

ans MCKT- u MPT-anrmorpadmm.

* [OCTOBEPHLIE Pa3NHYUR,
MCKT = MynbTHCNMpanbHan KOMNLIOTEPHAR TOMOrPadus; MPT — MariuTHO-PEIOHIHCHANA TOMOTPadua;
BUC - 6paxuouedanvhmin cTeon; NINKA - negas noaKMOUMYHA 2pTepus

and MRI| angiography.
* Significant differences.

MSCT - multislice computed tomography; MRl - magnetic resonance imaging; BCT - brachiocephalic trunk;
LSCA - left subclavian artery
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Puc. 4. Tpadmxm NNOTHOCTH PACNDEAENEHUA DEnsT (A CHCTONA-AMICTON3) AMaMETPOB (0) 1 NNOWaKeA nonepeyHoro ceusenus (b)

Fig. 4. Graphs of the density of deltas (A systole-diastole) distribution of diameters {0) and cross-sectional areas (b) for MSCT
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Table 3
BHYTDH- H MEXONEPITOPCKME PA3NHUMA UIMEPEHWHA 20PThl NO AakHbiM MCKT-aHruorpadmu
Intra- and inter-operative differences in aortic measurements according to MSCT angiography
ICC (95% AM) / ICC (95% CI)
uznemn wa/ BryTpuoneparopckoe paznuuue / Mexoneparopckoe paznuyue /
YposeHs uamepenus / Measurement level M easgreeﬂment Intra-operator difference Inter-operator difference
type Kotxey cuctonst / KoKreu auacronst / Koney cucronst / Kowxey aunacrons /
End of systole End of diastole End of systole End of diastole
Nuametp / - i = o
Corycn Bamcamn/ e 0982 (0.949-0,994) 0,969 (0.914-0,989) 0927 (0,695-0,983) 0970 (0.871-0993)
Vatalve sonses Pinouson:f 0955 (0,874-0984) 0973 (0922-0991) 0,966 (0.815-0,993) 0,989 (0.950-0.997)
Owamerp / = = 5 &
RO - vl 0,995 (0.985-0.998) 0992 (0973-0997) 0,989 (0,583-0,998) 0992 (0.927-0,998)
SCHEREN mction e 0994 (0.983-0,998) 0,995 (0.987-0.998) 0,996 (0.983-0.999) 0,995 (0.980-0999)
DOuamerp / s i 2 o
R T R .. 0992 (0.978-0997) 0,986 (0.962-0995) 0,984 (0.933-0.996) 0,947 (0,766-0.998)
Ascending aorta at the level of PT bifurcation Mo /
o 0,995 (0.987-0,998) 0997 (0.991-0,999) 0,993 (0.970-0,998) 0967 (0.853-0.993)
LOuamerp / = = 44 _
3 ypose BLIC/ TP 0992 (0.973-0997) 0,989 (0.970-0996) 0902 (0,562-0978) 0977 (0881-0,995)
Aoy atthe ST level ond 0,955 (0,878-0,984) 0939 (0.834-0978) 0985 (0939-0997) 0.984 (0.926-0996)
Auamerp / e » = =
AR INRAS il 0575 {0930-0991) 0979 (0.941-0993) 0971 (0,798-0993) 0954 (0.811-0,990)
Acrtapesmimal o LA il 0,989 (0.969-0,996) 0,987 (0,964-0,995) 0974 (0.893-0.994) 0969 (0,866-0993)
DOuamerp / 5 22 g -
hopra scransee KA/ sk 0,969 (0,871-0,990) 0984 (0,954-0,994) 0972 (0.884-0.994) 0982 (0.911-0996)
Aorta distal to LSCA vead 0,976 (0.935-0,991) 0952 (0,867-0982) 0.990 (0,954-0,998) 0,985 (0,941-0997)
Luamerp / i 2 = 5
E— skl 0994 (0.983-0998) 0,996 (0.988-0999) 0,995 (0.980-0,999) 0993 (0.970-0998)
Aueta st the Lilevel fnouans/ 0989 (0.970-0.9%) 0975 (0.931-0991) 0992 (0,968-0998) 0996 (0,984-0,999)
Luametp / . 7 2 R
R el 0979 (0.940-0993) 0,984 (0.955-0994) 0998 (0916-0998) 0960 (0.854-0,993)
A at-the diaptagn dvel ol 0991 (0.974-0997) 0,986 (0.961-0.995) 0992 (0.942-0.988) 0984 (0.920-0997)

W Mpwmeyanwe. [CC (intraclass correlation coefficient) - ko3dGuumMeHT BHYTPHKNICCOBOH Xoppenaumy; I — 10BepHTEALHLIA MHTEPBAN,
Note. ICC - intraclass correlation coefficient; CI - confidence interval.
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Table 4
BHYTpH- # MEXONEPATOPCKHE PAINHUHA HIMEPEHHNA 30PTHI NO AaKHHLIM MPT-aurnorpaduu
Intra- and inter-operative differences in aortic measurements according to MRI angiography
ICC (95% M) / ICC (95% CI)
S BuyTpuoneparopckoe paznuyue / Mexonepatopckoe painuuue /
Yposenb uamepenus / Measurement level Measure:::t type Intra-operator difference Inter-operator difference
Kowey cucrone / Kowey amacrons / Kouey, cuctons / Koney anacrons /
End of systole End of diastole End of systole End of diastole
Huamerp / Diameter 0,970 (0,901-0,991) 0,967 (0,889-0,990) 0,934 (0,781-0,981) 0,943 (0,809-0,983)
Cunycel Banscanses / Valsalva sinuses
Mnowags / Area 0,976 (0,905-0,993) 0,978 (0,927-0,994) 0,933 (0,727-0,982) 0,739 (0,838-0,926)
CHHOTYGynApHO Coemmmenve / Ouamerp / Diameter 0926 (0,748-0,978) 0,853 (0,516-0957) 0,902 (0,686~-0,969) 0912 (0,731-0972)
Sinotubular junction Mnouwazs / Area 0,928 (0,755-0979) 0,852 (0,500-0957) 0923 (0,707-0977) 0.901 (0,697-0968)
T ————. Nuametp / Diameter 0,982 (0,944-0,995) 0,989 (0.965-0,997) 0,927 (0,780-0,976) 0,953 {0,857-0,985)
Ao;at the level of F-bifurcation Mnowaas / Area 0,986 (0,.956-0.99) 0992 (0972-0,998) 0955 (0.858-0,986) 0,970 (0.905-0.990)
Nuamerp / Diameter 0975 (0,912-0,993) 0,979 (0,930-0,994) 0,946 (0,834-0,983) 0913 (0,726-0972)
AAo Ha yposne BLIC / Aorta at the BCT level
Mnowans / Area 0,984 (0,946-0,995) 03978 (0923-0,994) 0,949 (0,839-0,984) 0,935 (0,797-0.979)
Aopra npoxcumansiee NKA / Nuamerp / Diameter 0,782 (0,328-0932)° 0,680 (0,039-0,900)" 0,815 (0,404-0,941) 0,830 (0,494-0,945)
Aorta praximal to LSCA Nnouans / Area 0796 (0371-0937  0717(0145-0911) 0811 (0.400-0,940) 0,857 (0.571-0,953)
Llwamerp / Diameter 0,644 (-0,434-0906)" 0,342 (-0921-0,830)" -0,684 (-8,789-0,672)" -0831(-4,640-059%6)"
Aopra gucranesee NINKA / Aorta distal to LSCA
MNnowans / Area 0,747 (-0,006-0,933)* 0611 (-0614-0,898) 0,000 (-3,883-0,799)" -1,632 (4,334-0,584)"
Awamerp / Diameter 0972 (0,507-0,991) 0,226 (-0,512-0,763)" 0,981 (0,943-0,994) 0,545 (-0,341-0.851)"
Aopra Ha yposke /1N / Aorta at the LA level
Mnowans / Area 0,982 (0,924-0,995) 0,962 (0,964-0,993) 0,965 (0.847-0,990) 0,970 (0,798-0,992)
AOpTa Ha ypoBKHE AHadParMbl / [uamerp / Diameter 0942 (0.807-0,982) 0982 (0.914-0,995) 0946 (0.837-0982) 0,034 (-1,702-0678)"
Aorta at the diaphragm level Nnowans / Area 0966 (0814-0991)  0071(-0362-0689)° 0925 (0893-0983)  -0002 (~1,538-0,653)"

* lloctosepHoe paanuume ¢ yposHeM 3nasumocti <005,
* Significant difference with a significance level <0.05.

M9LVLD JHYIUVHHUINLO



ORIGINAL RESEARCH

BHyTpM- n Mexoneparopckas
BOCNPON3BOAUMOCTb

Ans MCKT-aurnorpadum Goina BuiseneHa xopo-
was BOCNPOU3BOAMMOCTL PE3YNLTATOB NpakTuye-
CKW Ha BCEX YPOBHAX U3MEPEeHUA aopTbl Kak Mexay
PEHTreHoNoramm, TaKk M y OAHOro Bpada ny4yesown
avarvoctukm (tabn. 3). Mo pandsiM MPT-uccnepo-
BaHWA OTMEYanach CWNbHas BHYTPU- U Mexonepa-
Topckas BapuabensHoCTh B ONpeneneHun cpeaHero
AvameTpa v NNowaam nonepeyHoro Ce4eHus Ha ypos-
HE yrv v HuexoasaLwen aopTel (tabn. 4).

Tak, ICC v 95% pnoseputensHuin HHTEpBan (AWN)
BHYTPUONEPaTopCcKONn BOCNPOU3BOAUMOCTU KOHEY-
HOr0 CUCTONIMHECKOrO CPEAHEro AnameTpa aopThl Ha
YPOBHAX NPOKCUMANLHEE W AWCTaNbHee Neson noa-
KNo4MYHoM apTepun coctasmunu 0,782 (0,328-0,932)
n 0,644 (-0,434-0,906) cootsetcTBeHHo. ICC (95%
W) BHYTPMONEPaTOPCKON BOCNPOU3BOANUMOCTH KO-
HEYHOW CUCTONMHECKOW NNoLAaM NoNepevHoro ce-
HEHWA a0PTbl HA YPOBHAX NPOKCUMANbLHEE U aucTanb-
Hee NeBow NoAKNHYNYHON apTepun coctasunu 0,796
(0,371-0,937) 1 0,747 (-0,006-0,933) cooTBETCTBEH-
HO. ICC (95% W) BHYyTpMONEpaTopcKoi BOCNPOU3BO-
AMMOCTU KOHEYHOW AMAacTONMYEeCcKon nnowann none-
PEYHOr0 CeYEHUA A0PTLI Ha YPOBHAX NPOKCUMankHee
NeBON NOAKNIOYMHHOW apTepun, AUCTanbHEe NEBON
NOAKMIOYNHHON apTepun u guadparMmsl COCTaBunn
0,717 (0,145-0,911), 0,611 (-0,614-0,898) 1 0,071
(-0,362-0,689) cooTBetcTBeHHO. ICC (95% [IN) BHy-
TPUONEPATOPCKON BOCNPOM3BOAUMOCTH  KOHEHHO-
ro AMacToNU4EecKoro CpeaHero aAvameTpa aopTbl Ha
YPOBHAX NPOKCUMMAanNLHEee NeBoit NOAKNOHUYHON apTe-
pyK, AUCTaNbLHee NEBON NOAKNIOYUHHON aPTEPUU U Ne-
Boro npeacepaus cocrasunu 0,680 (0,039-0,900),
0,342 (-0,921-0,830) n 0,226 (-0,512-0,763) cooT-
seTtcTBeHHo. ICC (95% [WN) mexonepaTopckoi Boc-
NPOU3BOAUMOCTN KOHEHHOIO ANAaCTONUYECKOro Cpes-
HEro auamMeTpa aopTbl Ha YPOBHSX AUCTaNbLHEE NEBON
NOAKMNIOYUHHON apTepun, NEBOro NPeACcepana u ava-
¢parmel coctasmnmn 0,831 (-4,640-0,596), 0,545
(-0,341-0,851) n 0,034 (-1,702-0,678) cooveer-
crtBeHHo. ICC (95% [WN) mexonepatopckon BOCNpo-
W3BOAMMOCTU KOHEYHON AMAcTONWMHMECKOR nnowanm
NONEPEeYHOro CEYEHUA A0PTbI HA YPOBHAX ANCTANIbHEE
NeBOV NOAKNIOYUYHON apTepumn n avadparMel cocra-
Bunm -1,632 (4,334-0,584) n -0,002 (-1,538-0,653)
cooteetcTeeHHo. ICC (95% [WN) mexonepatopckon
BOCNPOU3BOAMMOCTIN KOHEYHbIX CUCTONIMHECKMX CPe/-
HEro AvamerTpa v NAowann NonepevyHoro ceveHus
aopTbl HA YPOBHE AWCTaNnbHEe NEeBon NOAKNIOYUYHON
aprepun cocrasunu -0,684 (-8,789-0,672) w 0,000
(-3,883-0,799) cOOTBETCTBEHHO.

O6¢cyxaenue / Discussion

Mo pesynsTatam MCCNeNOBaHWA YCTaHoBNe-
HO, 4TO MIOWAAL NONEPEYHOro CeYEHUs NoKasbiBaeT
HaUNYHLLYIO BHYTPW- U MEXONEPaToPCKYI0 BOCMPOU3-

BOAMMOCTL pe3ynbTaTos kak ans MCKT-aurnorpadgum
(Ha BCeXx YPOBHAX W3MEPEHUs rpyaHoN aopTsl), Tak
v pna MPT-adrnorpadum (Ha ypoBHE KOPHS W BOCXO-
AALLEro OTAena aopThbl).

OBBLACHEHUEM NMONYYEHHBLIX PE3YNLTATOB MOXET
CNYXUTb TOT BakT, 4TO U3MEPEHUe AnaMeTpoB Npo-
MCXOOMUT NO ABYM TOHKaM, BbIOOP KOTOPLIX 3aBUCUT
OT oneparopa, Toraa kak nnowaab nonepevHoro ce-
YEHUS BLIYMCNAETCA aBTOMATUHECKU Ha OCHOBAHWK
pPY4HON 0OBOAKM BHYTPEHHEro KOHTYpa CTeHKW aop-
Thi U, CNEAOBATENLHO, ABNAETCA NapaMeTpom ¢ 6onb-
LWMM NPOCTPAHCTBEHHLIM pa3pelueHuem. loatomy
nnowanb NonepeyHoro Ce4eHns MoXHO paccmarpu-
BaTh B Ka4yecTee Hanbonee TOHHOro 1 NOTEHUNANLHO
NepcnekTUBHOIro KpUTEpMa Ana crpatudukaumnm pu-
cKa 1 NNaHnpoBaHWA XMPYPruyeckoro NeYeHns aHes-
PU3MBbI FPYAHOrO OTAENa aopThl.

Ha cerogHAWHUA AEHb HET eAUHOr0 0AHO3HAY-
HOro MHEHWUA O TOM, Kakow U3 METOA0B Ny4eBow ava-
rHocTukn Hawbonee To4HO cnocobeH onpeaenaTb
pa3amMepsbl aopTsl (4], B npeactaeneHHoM uccnenoea-
HUWN BLINONHEH CPABHUTENbHLIN aHANM3 U3MEPEHUIA
rpyaHoi aopTel No AaHHbiM MCKT- n MPT-aHrunorpa-
¢bun B paaHble daabl cepaeqHoro uukna. o peaynb-
Taram Hawewn paboTel Noka3zaHa xopoLuas conocTasu-
MOCTb U3MEpPEeHUIA MeXAY ABYMA MOAANBHOCTAMM NPK
QOLEeHKe pa3aMepoB rpyaHON aopTel Ha BCEX YPOBHSX,
3a UCKIIDYEHWEM CPEAHEro AvamMeTpa v NNowaam no-
NepPeYHoro CeHeHua aopTbl Ha YPOBHE CUHOTYDYNAp-
HOr0 COeAUHEHWA, NNoLWAAN NONEePEYHOro CeYeHun
BOCXOAALLEN aopThl Ha yposHe Gudypkaumm nerov-
HOro CTBONA M CpeaHero guaMerpa cocyna npokcu-
MansHee OTXOXAEHUA NeBOW NOAKNIOHUYHON apTepun
B CUCTONY, @ TaKXe CPpeaHero Anamertpa v nnowaam
NONepeYHoro Ce4eHUA Ha YPOBHE BOCXOAALLEN a0pTh
1 Ayrv (NPOKCUMAansHee OTXOXAEHUA NEBOM NOAKNIO-
YUYHOW apTepuu), Nnowaaun NonepeyHoro CeveHun
HUCXOAALWENR aopThl HA YPOBHE NEBOro npeacepaus
B Anacrony.

C. Frazao et al. [7] onucanu aHanoruyHble peaynb-
TaThl, yKasas Ha BbICOKYI0 conocTtaBumocTe MCKT-
M MPT-namepennii Npu OUEHKE pasMepoB rpyaHON
a0PTbl HA BCEX YPOBHAX, 3@ UCKNIOYEHWEM AnCTaNb-
HOro OTAENa HUCXOAALLEN aopThl, Kak ¢ y4eToM ToN-
LLMHbLI CTEHKM cocyaa, Tak u 6es Hee,

3TV paHHbIE CONOCTABUMbI C paHee onybnmko-
BaHHbIMK R.P. Lim et al. [8], koTopbie nokazanu otnmy-
HOE COOTBETCTBUE N3amepeHnin mexay beckoHTpacT-
Hon MPT-auruorpadwmein (SKIM-CUHXPOHU3NPOBAHHON
W C 3a4epxkon abixanua) u SKIM-CUHXPOHU3MpOBaH-
Ho MCKT-aHruorpaduein, HecMoTps Ha 6onee Hu3-
Koe ka4yecTso MPT-n3obpaxeHuid, NpemmMyLiIecTBEHHO
Ha YPOBHE KOPHA aopThl. B AaHHOE NPOCNeKkTUBHOE UG-
cneposanue Obin BkNoYeH 31 naumeHT, KOTOPLIM NPo-
sopunuce MCKT u MPT rpyaHO# aopTel € NOA03PEHW-
€M Ha aHeBpu3My U/unn paccnoeHue aopTel. ABTOPbI
NPOBOAVNN M3MEPEHWUA C YHETOM TONLLUMHBI CTEHKK CO-
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cyaa. NMpw atom TouHocTs MCKT B oueHke amamerpa
aoptet Gbina BuIlWe, TOraa kak npu MPT otmeuyanacke
HEA00UEHKA AMamMeTpa coCyAaa.

L.R.Bonsetal. [3] Takxe nokazanu xopowee
cornacue Mexay W3MEpeHnaMM aopTbl C NOMOLLLIO
MPT 1 MCKT, cpaBHUBas U3MEPEHUA Ha YPOBHE KOp-
HA U BOCXOAALWEro 0Taena aopThl. Tak, kosdduumeHT
xoppensummn NMupcoxa nNpw cpasHeHnn oBcyxaaembix
monansHocten cocrasun 0,84-0,95 Ha ypoBHE CHHY-
cos Banbcansesl n >0,96 Ha ypoBHAX CMHOTYBYNRP-
HOro COeAMHEHNS U BOCXOARLLEN aopTel. Kpome Toro,
CPeAHNE CUCTONNYECKME AMAMETPLI a0PTHl Bbinu 3Ha-
YUTENLHO BONBbILE KOHEYHLIX AUBCTONUHNECKMX NONTU
Ha BCEX YPOBHAX naMmepenus, Tak, CpeHAn pasHuua
1,5%1,3 » 1,8%1,5 mm naGnioganacs Ha ypPoOBHAX CH-
HOTYGYNSPHOrO COBAMHEHWS W BOTXOASLLEH a0pThi
COOTBETCTBEHHO. Ha OCHOBaHUW PE3YNLTATOB 00CYX-
AAEMOr0 UCCNEA0BAHNA aBTOPLI PEKOMEHAYIOT OpK-
EHTUPOBATLCA Ha CPEAHNE CUCTONMHECKME PA3MEPD!
aopThl ANA CTpatMOUKaLMM PUCKE U NPUHATUR pelue-
HUA 0 HEOBXOAMMOCTU XUPYPIrMYECKOT0 NEYEHNS,

Mbi NONY4MIN XOPOLLYIO MEXONEPATOPCKYIO U BHY-
TPUONEPATOPCKYI0 BOCNPOU3BOAMMOCTL PE3YNLTATOB
SKI-cuHxponnanposasHon MCKT-aurvorpadmm Ha
BCEX YPOBHAX M3MEPEeHWs aopThl. 3TW pesynsraru
COrNacylTca ¢ pasee onybnmukosanHbiMmn pabotamu,
8 xoTopbix npumenann 3Kl -CUHXPOHWU3WPOBaHHYIO
MCKT ans oueHku rpyaHoro otaena cocyaa. B yacrt-
HocTu, B pabote W. Zhu et al. [6) Taxxe 6uino npope-
MOHCTPUPOBAHO XOPOLLEE MEX- U BHyTpUOnepartop-
ckoe cornacue no scem MCKT-uamepeHnsam.

BOCNpon3BOAMMOCTL [aHHBLIX NPU OLEHKE pe-
3ynetaros MPT rpyaHoro otaena aopTel Kak ans oa-
HOro UCCnenoBaTtens, Tak u Mexay uccneaoearens-
MU TaKxe Obina A0CTaTOYHO Xopowen. NonyyeHHbie
HaMK pe3ynsTathl COrNacyioTCA C AaHHbIMK 3apy-
BexHbix uccnenosanuit, rae Goino noxasaxo npe-
BOCXOQHOE cornacue mexay Habnoparenamm noy-
™ no sceM MPT-uamepenuam [10]. Paanuums, xak
v 8 Hawewn pabore, ObiNK BoIABNEHB! HA YpOBHE K-
GpO3HOro Konbua aopTanbHOro knanaxda, BoCXoas-
Lero oTaena v Ayrv aopThl (NPOKCMMAanLHee Nesoil
NOAKNIOYNYHON apTepUn), OAHAKO PasHMLE U3Mepe-
HWIA cocTasmna He Gonee 1 MM, 4TO HE NpeaCTaBna-
€T 3Ha4YMMOCTH HENOCPEACTBEHHO AN KNIMHU4ECKOR
NPakTuKy.

B cBOEM MCCNEAOBAHUM Mbl TaKXe OueHUBany
AePOPMAUMOHHLIE CBOVCTBA a0oPTbl NO U3MEHEHWIO
AuaMeTpa v nnowaay NonepeYHoro Ce4eHus cocyaa
8 cucTony v anacrony. Haunyywas conocTaBuMocTb
peaynerartos mexay MCKT u MPT 6uina nonyyesa npu
CPaBsHEeHUK CUCTONOAMACTONMYECKON Pa3HULbl NNO-
LWanm nonepeyHoro Ce4eHns aopThl NPakTUYecku Ha
BCEX YPOBHAX M3MEPEHUR COCYAa, 33 UCKTIYEHUEM
YPOBHA AUCTaNbHEe Neson NOAKMKYUYHON apTepui,
B Hacroswee spemMs B HayyHO-MEAMLWHMCKOW ne-
PUOANKE aHANOMMYHBIE UCCNBA0BaHWUA HE OBHAPYXEHbI,

Orpannyenns nccnenosanmns

K OCHOBHBIM OrpaKuyeHnsM NpPeacTaBneHHOR
paboTu cneayer otHecTy Hebonblwoi o6bem Buibop-
k1. HeoBxoaMMo nposeaeHue cenenosaHuin ¢ 6onsb-
WKUM YUCNOM naumenTos, 4Tobbl nonyyuTs Bonee
pPENpPes3eHTaTMBHbIe pesynbTatel. Kpome Toro, nony-
YEHHbIE BIBOAL! A0MKHbI BbiTh NPOBEPEHL! B KNUHUYE-
CKOM npakTuke. Takke Mbl HE NPOBOANAN U3MEPEHNE
«[I0/KHOMO* AWAMETPa aopThl, YYUTLIBAOLWEro non,
BO3pacT, NNoLans NOBEPXHOCTH Tena nauneHTos. No-
Naraem, 4T0 AaHHbIA NOKA3aTelb MOXET ChirpaTh KNK-
YEBYI0 ponb B BoNpoce auddepeHumpoBkM NorpaHny-
HOro PacIUMPEHUS A0PTHI U AHEBPU3MBI Ha OCHOBAHWWA
OTKNOHEHUR AnameTpa, OnNnpPenensieMoro ¢ NOMOLLLID
MCKT 1 MPT, OT «Q0NXHOro» NePCoOHnPUUMPOBaHHO
ANS KaxA0ro NauneHTa.

3axnwuenne / Conclusion

B 3axnioyenune xotenock Gul NOAYEPKHYT, HTO,
HE3aBUCUMO OT TOr0, Kakas MOAANbHOCTL ANS BM-
3yann3aumu rpyaHon aopTel MCNONL3YETCH, HEOOXo-
AuMo paspaborare CTaHAapPTU3UPOBAHHLIA NOAXo.,
K U3MEPEHUAM, KOTOPLIA Obin Gbl TOYHBIM U BOCNPO-
nu3soaumebiM. B Hawen pabote nokasaHa oTanyHas
TONOCTaBUMOCTL PE3YNLTATOB M3MEPEHUIA rPYAHOR
aopts Mexay MCKT 1 6eckoHTpacTHoit MPT. B kave-
CTBE MapKkepa AN CTpatuduKaLmMm pucka 1 NIasmpo-
BaHMA XMPYPTUYECKOTD NIEHEHUA aHEBPU3MbI rPYAHO-
ro OTAeNa a0pThl Mbl PEKOMEHAYEM OPUEHTUPOBATLCA
Ha NNoLwans NONePeyHoro Ce4YeHUs, Tak kak no cpas-
HEHWIO C APYTMMK NapameTpamMm n3MepeHus oHa no-
Kazana Haunyuswyld BHYTPU- U MEXONeparopcky
BOCNPOM3BOAMMOCTL PE3YNILTATOB U CONOCTABUMOCTL
W3MEPEHWUIA MEXIY ABYMA NYHEBLIMK MOAANBHOCTAMM,
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Peslome

Uenb: oueHka pesynstatos 0AHOGOTOHHON IMUCCMOHHONW KOMNbloTepHON ToMorpadumn (OM3KT) ¢ texHe-
UMit-99m-MeToKCHM306yTUNUIOHUTPUNOM (P Tc-MUBM) y KeHWwmUH ¢ 06pa3oBaHuAMM MONOYHBIX XKenes
no AanHbiM Mammorpaduu (MM u ynerpassykosoro uccneposarms (Y3M) 8 conocraBneHmnm ¢ pesynsratamu
MOPdONOrM4ecKoro aHanuaa.

Marepuan u meroabl. ODIKT ¢ “*"Te-MUBU Gbina BoinonHena 11 xenwmHam B Bospacre ot 30 ao 63 ner
(Menunana sospacra 40 [33,5; 46,5] net) ¢ Hanmumem 06pa3oBaHWIA MONOUHBIX XKENes Kateropuu 4 unu 5 no
cucreme BI-RADS (Breast Imaging Reporting and Data System) no aanHbim Gunatepansioin MMI u/unmn Y3W,
[lByM nauueHTkam nposoaunuch nostopHsie OMIKT u Y3U ana aHanuaa nepeUYHOro OTBETa ONYXONU Ha
HEeoaAbIBaHTHYIO XuMuoTtepanuio (HAXT).

Pesynbtatbl. [1py MynbTUMOAANBHOM NOAXOAE K AMATHOCTUKE ONYXONEA MONOYHBIX KENes, BKNIYAIoWeM
MMI 1 Y3U, Goinu soisenero 11 natonoruueckux obpasosanuin. Mposeaerne ODIKT nozsonuno onpesenurs
npononuuTensHoe obpasoBanue, KOTOpoe paHee He Bu3yanuauposanock. Bce 12 obpasosauuii Bnocnen-
cTBumn Boinn BepuduumMpoBansl Mopdonoruuecku. Mpu aobpokayecTBEHHbIX M3MEHEHUAX runepdukcaumm
9mTe-MUBM He otmeyanocs. Mpu OD3KT BOIMOXHA OLEHKA HAKORNEHUA PAANOPAPMALEBTMHECKOTD NeKap-
creenHoro npenapara (PMJIMN) MeTacTaTMYeckn NOPaKEHHbIMU NUMdaTUIECKUMMU y3namu. OaHako Haubonee
YYBCTBUTENLHDBIA METOA BbIABNEHUA NOPAXKEHUA NOAMbILIEUHbIX NUMbaTHYEeCKnX y3n0B - Y3W. Mo pesynstatam
noetopHoin OMIKT y 2 naumeHTok He oTMevanock Hakonnewus PO/ B oGpasoBaHmax MONOYHBIX XKenes
nowne asyx kypcoe HAXT, HO N0 A3HHLIM MTMCTONOMMYECKOrO HCCNEAOBAHUSA OTBET ONYX0NK Bbin PasnUYHbIA:
I n IV ctenenu natomopgo3za no A, JIaBHMKOBOR.

3aknouenue. OnbiT npumeHenus OMIKT mMonounsbix xenes ¢ **"Te-MUBM noaTeepKA2eT NOBbILEHKE TOU-
HOCTU NY4EBOW AMArHOCTUKKM BMNEPBbLIE BbIABNEHHOrO paka MONOYHOW XeNnesbl, PaCluMpReT BO3IMOXHOCTH
obcnenoBanus B Chyuanx HEOAHO3HaUHbIX AaHHbIX MM 1 Y3U, a Takke Hanuuua NpoTMBONOKA3aHWUA Unn
0TKa3a NaUMEHTKM OT MarHUTHO-PE30HAHCHON TOMOrpaduum,
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Abstract

Objective: evaluation of the results of single-photon emission computed tomography (SPECT)
with technetium-99m-methoxyisobutylisonitrile (**"Tc-MIBI) in women with breast masses according
to mammography (MMG) and ultrasound (US) examination in comparison with the results of morphology
analysis.

Material and methods. SPECT with **"Tc-MIBI was performed in 11 women aged from 30 to 63 years (median
age 40 [33.5; 46.5]) with BI-RADS (Breast Imaging Reporting and Data System) categories 4 or 5 mammary
masses according to bilateral MMG and US diagnostics. Two patients underwent repeated SPECT and US
to analyze the primary tumor response to neoadjuvant chemotherapy.

Results. With a multimodal approach to the diagnosis of breast tumors, including MMG and US,
11 pathological masses were identified. SPECT made it possible to find an additional mass that had
not been previously visualized. All 12 masses were subsequently verified morphologically. With benign
changes, hyperfixation of **"Tc-MIBI was not observed. SPECT allowed to assess the accumulation of the
radiopharmaceutical in metastatically affected lymph nodes. However, the most sensitive method for
detecting the axillary lymph node lesions is US. According to the results of repeated SPECT in 2 patients,
no radiopharmaceutical accumulation was noted in mammary gland masses after two courses of neoadjuvant
chemotherapy, but according to the histological examination, the tumor response was different:
| and IV degrees of pathomorphosis according to G.A. Lavnikova.
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Conclusion. The experience of using mammary SPECT with “™Tc-MIBI confirms an increase in the accuracy
of radiologic diagnosis of newly identified breast cancer, expands the possibilities of examination in cases
of ambiguous MMG and US data, as well as the contraindications or patient’s refusal from magnetic resonance
imaging.

Keywords: breast cancer; metastatic breast cancer; single-photon emission computed tomography;
mammoscintigraphy; mammography; ultrasound.
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Beepexue / Introduction

MNpobnema paka monoyHomn xenesasl (PMX) ocra-
eTca aktyansHon, Bo scem mupe 8 2020 r. 66110 Bbi-
asneHo 6Gonee 2,26 MK HOBLIX CNYYaeB AAHHOro 3a-
Gonesanuns. PMX 3anumaer 1-e MecTo B CTPyKType
oHkosabonesaemocTtin, cocraenaa 11,7% scex cny-
yaes 3n0ka4yecTBeHHbIXx HoBoobpasoeanwia [1]. Bna-
rogaps passBuTuio CKPUHUHIA, MYNETUMOAANEHOMO
NnoAxoAa B Iy4eBON ANArHOCTUKE U HOBBIM METOAAM
NEYEHUs B HACTOSALLIEE BPEMA CMEPTHOCTL OT AaHHON
NaronorMm NOCTENEHHO CHUXKAETCA, OAHAKO OCTaeTCA
Ha 5-M MecTe B CTPYKTYpe OHKONoruyeckux sabone-
BaHWit B Mupe [1, 2]. D DeKTUBHOCTL NeYeHNn Hanps-
MYIO 3aBUCUT OT TOYHOrO U CBOEBPEMEHHOIO BbifIBNE-
HUS 3N10Ka4eCcTBEHHOW naronorun. Wcnonb3osaHue
PAAVOHYKNIMAHLIX METOAOB NOBLILLAET TOYHOCTL Ana-
HOCTUKN NPU HEBO3MOXHOCTW BbINONHEHWUA MarHUT-
HO-pe30oHaHCHOW Tomorpadum (MPT) n pacxoxaeHnm
NaHHbIX Mammorpadum (MMI) v ynsTpa3sykoeoro uc-
cnepoeanun (Y3W) [3-5].

OCHOBHbIMW METOAAMM NYHEBOR ANArHOCTUKA MO-
NOMHBIX XeNnes, KOTOPbIe NO3BONAIOT OLEHUTL CTPYKTY-
py onyxonu, aenaotca MMIT, TomocuuTea n Y3U (6, 7].
MPT ¢ BHYTPUBEHHLIM KOHTPAcTUpOBaHuem Hawbo-
nee YyBCTBUTENbHA W BLICOKOCNEUMdUYHA K BbiIfBne-
HUIO NATONOrMHECKNX N3MEHEHWUIA 3a CHET OLIEHKW Nep-
¢yaunn. B anepHoin meguumHe ans anarHoctnkn PMXX
NPUMEHAETCH MaMMOCUMHTUIPadus, a B Ka4ecTse no-
NONHUTENLHOW METOAMKN — 0AHODOTOHHAS AMUCCUOH-
Hasi kKomnbloTepHas Tomorpacdus (ODIKT) [(8].

Mo paHHbIM - AuTepaTtypbl, 4yBCTBUMTENbHOCTL
pesynstatoe OM3BKT BbiWe, YeM y NnaHapHbIX Ue-
cnepoBaHuin, B 4acTHOCTM B OTHOLWEHWU BbiABne-
HUA MENKUX ONYXONEBbIX 04aros N NOPaxeHHbIX Nog-
MblleYHbIX numdartuyeckux yanoe (NAY) [9, 10].
MpoBeaeHne paHHbIX UCCnenoBaHnin B nureparype
ONUCaHO C NPUMEHEHUEM HECKONbKUX paauodap-
MaLEBTUHECKUX NEKapCTBEHHLIX Npenapatos (PMM),
Takux kak utpar rannua (°7Ga), Hatpua neprexHeTar
(*"Te), TexHeumin-99m-mertunenaudocdanar, TexHe-
Umin-99m-meTokcunaobytunnsorutpun (*"Tec-MUBW)
n B9 Te-retpodocMun (4, 8-14]. OAHUM U3 UCNONb-
3yeMbiX NPenaparos, 4yBCTBUTENbHLIX K PMX, aena-
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erca “"Tc-MUBM [8]. OcHoeHas vacTb atoro PMON
HakanNMBaeTca B MUTOXOHAPUAX OMNYXONEeBbIX Kne-
TOK W 3aBUCUT OT aKTUBHOCTM KNETO4HOW nponude-
paumnu (15, 16]. Duamonormyeckoe pacnpenenexHme
BMTC-MUBU NponCXOaUT B CNIOHHBIX Xeneaax, LWuTo-
BUAHOW Xenese, MMOKapae, NeveHmn n Xen4yHom nyabl-
pe, ceneaeHke u GparmeHTapHo B kuweyHmke. Obwbiy-
HO B MONOYHbIX XeNe3ax 0TMeYaeTcsi CUMMETPUYHoe
paBHOMEpHOEe yMepeHHoe (hOHOBOE HakomnneHue npe-
napara (puc. 1),

MNornowenune POIN Boiwe $hoHOBOro Hakonne-
HUA NapeHXUMON MONOYHOW Xeneabl NOA03PUTENb-
HO B OTHOLLEHWUW 3N10Ka4eCTBEHHOCTH (pUc. 2). Kpome
TOro, BO3MOXHO BbISIBNEHUE MeTacTaTu4ecku nopa-
XKEHHbIX NUMbaTU4ecknx yanos B suae ¢Gpokycos no-
BbllWEHHOro Hakonnenus POIMN B uncunatepansHon
akcunnapHon obnactm (8, 10, 13].

MammocumHTurpagpus n ODIKT moryT npume-
HATLCA ANA YTOHHEHUs AaHHbix MMI: MUkpokanbum-
HaTbl, NOCNEONEPALMOHHLIE W3MEHEHUS, NNOTHLIV
GOH NPU HANNYUK TPYAHBIX UMNNAHTATOB, NOAO3PE-
HUe Ha MynbTUgOKanbHbI MW MYNLTULEHTPUYHBIA
POCT, MOHUTOPUHI OTBETA Ha HEOAALIOBAHTHYIO XW-
muotepanuio (HAXT) unu Hanuyme metacrasos aje-
HOKAPUWHOMbLI HEW3BECTHOrO MEpPBUYHOID NPOUC-
xoxnenus 8 NNY [4, 11, 13, 14]. CovetaHme METOA0B
JHAYUTENLHO YBENNYMBAET NONOXUTENBHOE NPOrHo-
CTUYECKOE 3HaYeHne auartoctnkn PMX [4, 11, 17].
HekoTopble aBTopbl COOBLWAIOT O NOBLILIEHUN NOKa3a-
TENen AMarHoOCTUYECKOM TOYHOCTM BhISIBNEHUA MyNb-
TULEHTPUYHBIX U Manbix popm PMX npu covetaHnm
MMI™ 1 ODIKT ¢ 4yBCTBUTENBHOCTLIO, Creundguy-
HOCTBIO U TOMHOCTLIO 91-93,6%, 93,4% w 93,4% co-
oTBeTCTBEeHHO [11, 18].

B HacTosuwmin momeHT MPT 3ameHuna ncnone3o-
BaHWE AAEPHbLIX METOAOB Kak Hanbonee YyBCTBUTENb-
HbIA U CneundUYHbBIA METOA ANArHOCTUKK NATONOM N
MONOMHBIX Xened. OAHaKo, HECMOTPS Ha OTCYTCTBUE
NYHEBOI Harpy3ku, CyLLIECTBYET P NPOTUBONOKa3a-
HWW K €8 NPUMEHEHUIO, TAKWE Kak Hanuyue meranna
B Tene (Hanpumep, KapamoCcTUMYNATOP), KNaycTpo-
¢obua y naumeHta M HekoTopbie apyrve. B ces-
31 C 3TUM HEeobBX0AMMO NOMHUTL O BO3MOXHOCTAX
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Puc. 1. Pe3ynbTathl OAHOPOTOHHOM IMUCCUOHHOM KOMNbIOTEPHOM ToMOrpadmm (ODIKT) naumeHTKyU € y3noBoi GopMoit Gpubpo3Ho-
KMCTO3HOW Mactonartuu cnesa (04aroB NaToONOrMYECKOW runepdukcaumu paguodapMaLeBTUYECKOro NEeKapCcTBEHHOrO npenapara
(POAIM) B MONOYHBIX XEne3ax He BU3yanusupyercs):

a - 3D-pekoHCTpyKUMS, NPAMas NPOeKUMs; b — KOPOHAPHbIE CPe3bl; C - aKCManbHbie Cpesbl

Fig. 1. Single-photon emission computed tomography (SPECT) scans of a patient with a nodular form of fibrocystic mastopathy
on the left (foci of pathological hyperfixation of radiopharmaceuticals in the mammary glands are not visualized):
a - 3D reconstruction, direct projection; b - coronal sections; ¢ - axial sections

Puc. 2. Pesynbratbl OD3KT naumeHTKM C pakom NeBOH MONOHHOM Xenesbl U NOPaXEHUEM MOAMBIWEYHbIX TUMBATUYECKUX Y3N0B
wesa. B BepxHEHapyXHOM KBalpaHTe NEBOM MONOYHOM Kenesbl eAMHWYHbIA O4ar runepmeTabonuyeckoir aktusHocTv POJIM sbico-
KOW WHTEHCMBHOCTM (YepHbIe CTPenku), MHAEKC Hakonnexus onyxons/doH (O/®) paseH 3,12; B nesoi noaMblWeYHoR o6nacTv asa
ouara ¢ O/® 1,82 u 2,7 (cepbie CTpenku):

a — 3D-pekoHCTpyKUMS, KOCas Npoekums; b — KOPOHApPHbIE CPe3bl; € — aKCManbHbIe CPe3bl

Fig. 2. SPECT scans of a patients with left breast cancer and axillary lymph node involvement on the left. In the upper outer
quadrant of the left mammary gland, there is a focus of hypermetabolic activity of high-intensity radiopharmaceutical (black
arrows), tumor to non-tumor localization ratio (T/NT) is 3.12; there are two lesions in the left axillary region with T/NT 1.82
and 2.7 (gray arrows):

a - 3D reconstruction, oblique projection; b - coronal sections; ¢ - axial sections.
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1 nokasauusax k OPIKT kak metoay BbIGOPa B KNUHA-
YECKOWN NpakTuke,

Llens - oueHka peaynsratos ODIKT ¢ " Te-MUBEUN
y XeHWUH ¢ o6pasoBaHNAMM MONOYHBLIX Xenea no
AaHHbiM MMI™ 1 Y3W B conoctasnennu ¢ peaynsrara-
MU MOPDONOrMYECcKoro aHanuaa.

Marepuan u metoasl / Material and methods

Uceneposanme nposepneHo Ha Gaze KIbY3
«KpacHOAPCKWIA KpaeBon KNMHUYECKUIA OHKONOrnye-
cknia pucnancep um. AW, KpbixasoBckoro» B otaene-
HUW PafMoOHYKNUAHOW anarsoctTnkn Ha OPIKT/KT cu-
creme Symbia T16 (Siemens, AnoHus), B 0TAENEHWUN
(PYHKUMOHANBHOW W YNLTPA3BYKOBON AWArHOCTUKM Ha
annapate EPIQS (Philips, Huaepnanabl) ¢ nMHERHbIM
narymkom el.18-4.

OD3KT ¢ ¥ Tc-MUBM BhinonHeHa 11 XeHwmHam
B Boapacre or 30 po 63 ner (Meanana soapacrta 40
[33,5; 46,5] neT) ¢ Hanuumem oBpa3oBaHNin MONOYHBIX
xenea kareropum 4 unn 5 no cucreme BI-RADS (Breast
Imaging Reporting and Data System) no gaxHbivm 6u1-
narepansHon MMI™ u koMmnnekcHon Y3W-anarHocTuku.
[ByM naumeHTKam nposoananch NosTopHble OMIKT
n Y3W pna aHanusa nepsMyHOro oTBeTa onyxonu Ha
HAXT. Boisenero 12 o6pasosanuin kateropuin Bl-RADS
41 5, koTOpbIE BNOCNEACTBUN BEPUPUUMPOBaHLI MOP-
Gonornieckn: rmcTonoruieckne 1 UMMyHOrMcTOXu-
MUHECKME WCCNEN0BaHUS Npenaparos, NONy4eHHbIX
npu TpenaH-tuoncumn n/unn onNepaumnn, UMTonoruye-
CKWe NCCNefoBaHns TOHKOUIOMbHbLIX ACNUPAUMOHHbIX
6uoncuin, NPOBOAMMBIX A1 NOATBEPXAEHUA Nopaxe-
HWA PernoHapHbIX IMpaTMHeCcKux y3nos n Mynstndo-
KanbMOro, MyNsLTULEHTPUYHOr O NpoLeccea.

OM3KT BLINONHANKM NO METOAMKE, ONUCAHHOWN
8 pabote A.A. Tuukoit u ap. (2014 r.) [16] n ocHOBaH-
HOW Ha pexkomeHpauusx EBponeickoit accoumaumm
anepHon meanumHel 2003 r. Yepea 20 MUH nocne BHy-
TpUBEHHOro BBeaeHna " Tc-MUBW xeHwwmHy ykna-
AbIBANU B NONOXEHWUE NexXa Ha CNUHE C NOAHATLIMK 3a
ronoBYy pykamu, B Nnone 3peHns AeTekTopa Bxoaunm
rpyAHan Knetka ¢ MoONoYHbIMK Xenesamu 1 nogMbl-
LweuHbiMu obnacTamu. AddekTreHan no3a obnyyeHus
npu BHYTPMBEHHOM BBeAeHUN 740 MBk " Tc-MUBN
cocrasnana 5,85 m3s. UHTEpnpetaumio peaynsra-
ToB OM3IKT OCyLLEeCTBAANN HA OCHOBE Ka4eCTBEHHOM
oueHkn ¢oHosoro Hakonneuus PO MonovHLIMKU
Xenesamu: ymMepeHHoe wnu nosbiweHHoe, Onuckl-
BaNKN 30HLI N O4arn NOBbLILEHHOro BKNoYeHuA PAOJIN
OTHOCUTENLHO OHA: nokanusaumsa no KeanppaHTam,
KONMIMYECTBO, KAYeCTBEHHas OueHKa WHTEHCUBHOCTW
HakonneHus (cnaboe — HeaHa4ynTenbHo Bbile doHa,
YMEPEHHOE ~ 3HAYNTENbHO Bbile (hoHa, HO He cono-
CTaBMMO CO LWMTOBUAHON MW CAIOHHLIMU Xenesamu,
NEYEeHbI0, MUOKApPAOM, BbIPaXEHHOe - COonocTaBu-
MO C NEePEIUCNEHHLIMW OPraHammn No MHTEHCMBHOCTW
Hakonnenus PDOJIM), KONUHECTBEHHbLIN MHAEKC Ha-
KOMNEHA 0Nyxonm oTHocuTeneHo dona (0O/M). B npo-

TOoKONe 006A3aTenbHo yKasbiBanu Hanmame, xapakrep
N WUHTEHCUBHOCTL pacnpeaenenus PDJIN 8 nogMbl-
LWeYHbIX 0BNacTax, HETUNUYHLIE OYarM U 30Hbl Ha-
KOMNEHWUA B TKAHAX, AKCTPaBa3aumio.

Ouexky addekrmsroctn HAXT nposoawnu no
cneaylouwen knaccuepmkaumn: | ctenedb - Nnporpeccn-
posanue, ysennuenne O/®P bonee yem Ha 25%, Il cre-
neHb — ctabunuaauus, ymenowenmne O/ menee yem
Ha 30% wnu ero ysenuyenune He Gonee 4em Ha 25%,
IIl cTeneHb — YacTU4HbLIA OTBET ONYXONWU, YMEHbLUe-
Hue O/ Ha 30-70%, IV cTeneHb — BbipaxXeHHbIn OT-
BET 0nyxonu, ymenbluenue O/® 6onee vem Ha 70%,
V cTeneHb — NONHBIN OTBET HA NeYeHne, ncHeaHose-
HWe natonoruyeckon runepdukcaunmn POIN [12).
NameHeHus B nuMdartniecknx yanax oueHvsanm cne-
ayowmm obpasom: | cTeners - NporpeccuposaHve,
HapacTtaHue WHTEHCMBHOCTU U/MNK yBENUYEHUE KO-
nuyectsa MY, Il crenene - crabunuaaums, coxpaHe-
Hue O/D B nopaxeHHblx MJTY, Il cTenexb = YacTUYHbIA
oTBeT, BbipaxeHHoe (Ha 50% wn 6onee) cHmxeHne O/
n/unn ymeHblleHwe konuyectea MNJ1Y, Hakannueaio-
wmx PN, IV cteneHb — NONHLIA OTBET, NCHe3HoBe-
HWe natonoruyeckon runepdukcaummn POJIM [16].

Cratuctnyeckytlo 06paboTky AaHHBLIX BbINOAHSA-
N1 € noMoLbio Nnporpammel SPSS Statistics 26 (IBM,
CLUA). ins npoBepky Ha HOPMAaNLHOCTL pacnpenene-
HUA KONMHECTBEHHBLIX AAaHHBLIX NPUMEHANU KPUTEpPUii
LWanupo-Yunka, Ans OueHKn CBA3N Mexay Konuye-
CTBEHHbIMU KPUTEPUAMU — KOIDPULMEHT KOoppens-
uvn Cnupmena. Onpepenan AMarHOCTUMECKYIO LIEH-
HOCTb PaanuyHbiX METOAO0B NYY4EeBON AnarHOCTUKW,
paccHnTLIBANW NOKA3aTeNnn HYyBCTBUTENBHOCTH, Chne-
LUMGDUYHOCTH, KONUHECTBO MCTUHHO-NONOXUTENBHBIX,
UCTUHHO-OTPULATENLHLIX,  NOXHONONOXUTENbHBIX
N NOXHOOTPULATENbHBIX PE3YNLTATOB,

- Uccneposasme opobpeHo NokaNbHbIMK aTUYe-
ckumm komutetammn Gre0Y BO «KpacHoapckuit rocy-
AAPCTBEHHLIN MEAULIMHCKUIA YHUBEPCUTET UM, NpPo-
¢peccopa B.®D. BoiHo-HAceHeukoro» MuHappasa
Poccwum (npotokon N2 92/2019 ot 25 oktabpa 2019T.)
1 KIBY3 «KpacHospCckuin KpaeBon KNMHWYECKUIA OH-
Konorudecknin aucnaucep M. A.N. KpbixaHoBckoro»
(npoTtokon N2 24 ot 26 pexkabps 2019 )

PeaynsraTbi / Results

Y 10 u3 11 xeHwwuH ¢ obpasoBaHns MU MONOY-
HbIX Xenea kareropuin BI-RADS 4 1 5 no parHbim MM
1 Y3U, kotopbim Beina seinonHesa ODIKT, mopgo-
noru4ecku noarsepxned PMX, 8 Tom yucne 6una-
TepansHoe nopaxexue, 4to cocrasmno 11 cnyvaes
(em. Tabn.). Y 1 naumenTkn no faHHsIM rucTonorum
ycraHoeneHa pubpoaHo-kucTo3Has mactonarus. Me-
Tacrasabl B 1Y noarsepxaexsl y 6 xeHwmH ¢ PMX,
y OZIHON U3 HUX — ABYCTOPOHHEe nopaxenune MY Ha
oHe bunaTtepanbHOro NOPAXEHUs MONOYHLIX Xenesa
(4TO pacuLeHeHo B Halem ucenenoBaHnmy Kak 7 cnyva-
€B paka C MetacTartuyeckum nopaxexmem Niy).
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Pe3ynTarsi rMCTONOrHYECKHX M MMMYHOTHCTOXHMHYECKHX HCCNEA0BINHA 3N0KAYECTBEHHBIX 06Pa30BaHMi MONOUHBIX Xenes (n = 11)
Results of histological and immunohistochemical studies of breast cancer (n = 11)

[wcTonoruyecxoe wecnenosanue / Crenems / NMMYHOTUCTOXMMMYECKOE MCLnenosanue /
Histological study Grade Immunohistochemical study
Wysazusnbii RONLKOBLIA pak / 2-5 cTenems / o )
Invasive lobular cancer Grade 2 nmuuanww: ': el
n=1) (n=1) =l
Tommuranshbia A / Luminal A
(n=1)
2-5 cTenens / NMoMuranoHoid B (HER2-Heratuensii) /
Grade 2 Luminal 8 (HER2-negative)
(n=8) (n=3)
MHzaznBHbii Hecneumduieckui NpoTokoasli pax / ToodHoi Heratwsksii / Triple negative
Invasive nonspecific ductal cancer (n=2)
(n=10)
NoMuHanskbiit B (HER2-weratusrbii) /
3-a creneds / Luminal B (HER2-negative)
Grade 3 (n=1)
(n=4) TpoiHoi Heratmarein / Triple negative
(n=3)

MNpumesanne. HER2 (human epidermal growth factor receptor 2) - peuentop 3nuaepMansHoro HaKTopa pocTa wenosexa 2

Note. HERZ - human epidermal growth factor receptor 2.
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Puc. 3. Pesynerarst OD3KT nauMeHTkM Ha3 BOHE NAKTaunK (OTMEAETCH NOBHILIEHHOE AMDPYIHOE BraoYesne PO/ B TkaHy obenx

MONOMMBIX Menes):

@ = 3D-pexoHCTpYKUMS, NPAMER NPOEKUMA, D - XOPOHapHLIE CPe3bs; € - KCHMANLHLIE CPe3bl
Fig. 3. SPECT scans of a patient with lactation (there is an increased diffuse inclusion of radiopharmaceuticals in the breast

tissue):

a - 3D reconstruction, direct projection; b - coronal sections; ¢ - axial sections

B 1 cnyyae ouenka pesynsraros OO3IKT Guina
3aTpyAHeHa u3-3a NoBblWeHHoro anddyaHoro ¢GpoHo-
BOro Hakonnenus POSIMN y naumeHTkn Ha GoHe nakra-
umu (puc. 3).

Mpu paccMoTpeHun PesynLTaros NyYessuix me-
TOAOB UCCNEA0BAHUA NO OTACNLHOCTM MOXHO OTME-
TUTE, YTO HKU DAHO M3 HUX HE ABnaeTca abconTHo
TOYHBLIM ANA NOCTAaHOBKW Aunarwosa. Mpu nomowm
Y3U-anarHoctuku eoiseneno 11 13 12 natonoruye-
Cckux 00pa3oBaHuit, KOTOPLIE COOTBETCTBOBANM Ka-
Teropuam BI-RADS 4 u 5. Mo gaHHbIM rucTonorum,
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g 10 13 11 cnyyaes N3MEHEHUA ObiNK 3N0KAYECTBEH-
Hble 1 B 1 chyqae — NoOPOKaYECTBEHHLIE.

Y nauveHTku C© ABYCTOPOHHUM NOpaxeHuem
NNY 8 nesoi MONOYHOR XEne3e onpeaeneHo Mynb-
TudoxansHoe nopaxenue npu Y3M u MM, 8 npa-
BOW MONOYHOW Xeneae NOA03PUTeNbHLIX Ha pak o6-
pa3oeaHuii 0o nposeneHua ODSKT He swigBNEHO.
No pesynstatam BGunatepansHoin MMI™ onpegeneHo
10 cnyyaee PMX. Npu ODI3KT natonoru4eckoe Ha-
xonnexnne POJIN oTmeyeHo 8 9 cny4anx, 8 TOM YMe-
ne nNOATBEPXAEHO MOPaxeHwe BTOPOA MONOYHON
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Xenesbl y NauneHTKn, KOTOPOe He ONpeaenanocs apy-
MMM Ny4eBbIMU METOAAMM.

Mpu ODIKT nony4yeHo ABa NOXHOOTpULATENb-
HblX OTBETA: B CNy4Yae A0SIbKOBOro paka y nauueHT-
KM C MECTHbIM pacrnpocTpaHeHuem B uncunare-
panbHble MJTY 1 y XeHWwmnHbl ¢ Hecneumpuyeckomn
NPOTOKOBOW KapuUMHOMOWN (TPOMHbLIM HEraTUBHbLIM
Tunom) 6e3 pernoHapHoro pacnpocTpaHeHus. Bos-
MOXHbIX NPUYUH U CBA3EN OTPULATENLHOrO OTBeTa
AaHHOro MeToaa ¢ TMNOM UNK pasmepamu Onyxo-
nv He BbisBneHo. Muaekc O/® *"Tc-MUBMU B obpa-
30BaHusx coctasun ot 1,17 no 4,67 (meanaxa 1,8
[1,47; 3,16]). KoppenaunmoHHOM 3aBUCUMOCTI MEX-
Oy paamepamu, rmcToNnorniyeckuMmmn, UMMYHOrMcTo-
XumMuyeckumm Tunamm PMX 1 UHTEHCUBHOCTbLIO Ha-
KOMNEHUA HE BbISBMIEHO.

B wuccnepoBaHum oueHvBanacb BO3MOXHOCTb
anarHoctuku nopaxexus MJ1Y. BoinonHexne MM
TONbkO B 1 cny4ae u3 7 BbISBUNO pacnpocTpaHe-
Hue onyxonu B MJ1Y. Ha MMl -u3zobpaxenuax My
He Bceraa nonajaloT B 30HY UCCNefoBaHus, B CBA3M
C 4eM Npu BU3yanuaaumm npu3Hakos 3/10Ka4eCTBEeH-
HbIX HOBOOOPA30BaHU MONIOYHON Xenesbl AaHHbLIM
meTtoaom Tpebyetca Y3UM pervoHapHbIX 30H SIUM-
¢ooTTOKa AN OLLEHKU MECTHOrO pacnpocTpaHeHus
npouecca. Y3U - Haubonee 4yBCTBUTENbHLI Me-
TOA, NPU KOTOPOM B 7 Cny4asx onpeaeneHsl name-
HeHHble T1JTY, B 6 U3 KOTOpbLIX NOATBEPANIUCE Me-
Tactasbl Xenesucton kapumHombl. OauH cnyvan

0Ka3ancs NOXHOMONOXUTENbHLIM U OAWMH — TIOXHOOT-
puuartensHbiM. ODIKT B Halem uccneaoBaHum ume-
na naronoruyeckyto runepdukcaumio POJIN 8 akcun-
nsapHbIX oBnacTax B 4 cnyyanx ua 7. OtmeyeH 1 cnyyai
JIOXHOMONOXUTENBLHOIO peaynbrarta. Y 3 naumeHTok
C OTCYTCTBMEM MeTactaTu4eckoro nopaxexus MJ1y
Hakonnexus *°"Tc-MUBWU He onpeaensnock. Me-
Avaxa Hakonnexnus POJIM B meTactatuyecku nopa-
XeHHbIx MJ1Y coctaeuna 2,15 (o1 1,82 no 3,83).

Y 2 naumeHTok nposegeHa nostopHas OMIKT
nocne Asyx kypcos HAXT gnsa oueHky NnepBUYHOTO
oTBETa ONyxonu Ha NPoBoANMOE neveHune. Y naum-
eHTKM M. onarHoCTMpPOBaH MHBA3UBHLIN HECNeuun-
duyecknin PMX 2-i1 cTeneHmn 3n10Ka4yeCTBEHHOCTH,
noMuHanbHbii noaTun B (HER2-oTpuuatensHbin),
8 MY — numdaneHuT. Y naumeHTkn 9. ycTtaHoBNeH
MHBa3uBHbIN Hecneundudecknin PMX 3-it crte-
MEeHN 310Ka4yeCTBEHHOCTU, TPOWHOW HeraTuUBHbIN
noatun, 8 NJ1Y — kOMNNEKChl KNeTOK Xeneanctoro
paka.

Mpu Y3W y nauneHtkm M. B BepxXHEHapPyXHOM
KBagpaHTe NpaBov MONOYHOW Xenesbl AuarHoCTu-
pOBaHO ruUNO3axoreHHoe obpa3oBaHWe pas3mMepamu
1,9x1,2x1,5 cm, koTopoe onpegensanocsk Ha OMIKT,
B MOAMbILIEYHOM 06nacTn M3MEHEHHbIn numdbartu-
yeckun y3en pasmepamu 2,3x1,9 cm 6e3 Hakonne-
Hua POJIMN (puc. 4). NMocne asyx kypcoB HAXT ynb-
Tpa3BykoBble pas3mepbl 06pas3oBaHUA  MONOYHOM
xenesbl ymeHbwunuce ao 1,2x0,8x1,1 cm ¢ nono-

Puc. 4. Pesynstatel O®3KT naumentku M. 40 Havana neueHus (CTPENKaMW OTMEYEH Ouar NatoNOTMYECcKOW runepduUKcaumm
YMEPEHHOW MHTEHCMBHOCTM B NPaBOi MONOYHOI Xenese B NPOeKUMM BEPXHEHaPYKHOro KBaapaHTa, uHaekc O/@ 1,39):
a - 3D-pekoHCTPyKUMA, NPAMan NPOEKUMUS; b — KOPOHApPHbIE CPe3bl; € — aKCMaNbHbie CPesbl

Fig. 4. SPECT scans of patient M. before treatment (arrows show a focus of pathological hyperfixation of moderate intensity in the
in the projection of the upper outer quadrant of right mammary gland, T/NT 1.39):
a - 3D reconstruction, direct projection; b - coronal sections; ¢ - axial sections
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Puc. 5. Peaynsrarsl ODIKT naumentin M. nocne Asyx KypCOB HEAAbIOBAHTHOA XMMUOTEPANMu (DaHee BU3yanuaupOBABLUWACA OYar
Haxonnexus PO xe suinanes, V CTENEHD NONOXHTENBHON AWHAMMUKK),

g - 3D pEKOHCTPYKUMA, NPAMAR NPOBKUMS; b ~ KOPOHIPHLIE CPE3bI; ¢ = BKCHANBHLIE CPE3bl

Fig. 5. SPECT scans of patient M. after two courses of neoadjuvant chemotherapy (the previously visualized focus
of radiopharmaceutical accumulation was not identified, V degree positive dynamics):

a - 3D reconstruction, direct projection; b - coronal sections; ¢ - axial sections

'A‘-’ ;06'_, \“’s '|' “0 ’

»

Puc. 6. Peaynstatet OD3KT naumentku f. (xopoHapHmie cpesw).

0 = N0 NeSeHmnA Ha Goxe NosuiueHHoro Auddy3HOro Brmovenus POJIN B Txkanb OBEUX MONOYHBIX HENE3 (NEPHOA NAKTALMM) B NPO-
EXUMM HUMHEHIPYNXHOTO KBAAPaHT2 NEBOR MONOYHOM WENeIbl ONPEABARETCH YYSCTOK UIMBHOTO XapaKTepa NatonormMyecKon runep-
meTabonuueckon axwanocTu PN ¢ O/@ 1,17 (Bensie crpenxu), A8a 04ara 8 0BAACTM AKCHANAPHLIX NMMPETHHECKMX Y3N08B CHEBa
c0/® 1.9 v 2.2 (yepHpie CTpenu); b = NOCHE ABYX KYPCOB HEANLIOBAHTHOA XMMUOTEDANHMK B PAHEE BHISBNEHHOM NATONOTMYECKOM
yuacTke waxonnewwe PMNI@® orcyTcrsyer, oTMedesa cTabunmn3aums NpoUeCca B 04arax akCuANSpHeIX NUMOATHYECKUX YINos Chesa
(4epHbie cTpenkw)

Fig. 6. SPECT scans of patient Ya. (coronal sections):

o - before treatment in the projection of left mammary gland lower outer quadrant, a confluent area of pathological
hypermetabolic activity of radiopharmaceuticals with T/NT 1.17 (white arrows) is determined with increased diffuse inclusion of
radiopharmaceuticals in the tissue of both mammary glands (lactation period), there are two foci in the region of axillary lymph
nodes on the left, T/NT 1.9 and 2.2 (black arrows); b - after two courses of neoadjuvant chemotherapy, there is no accumulation
of radiopharmaceutical In the previously identified pathological area, stabilization of the process in the foci of axillary lymph
nodes on the left is noted (black arrows)
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Puc. 7. Pesynbratsl GunatepanbHoi MaMmorpadum B KOCOR NPOEKUMK (@ = NPABAA MONONHARA XKenesa, b - Nepan MoNouHan xenela)
U NpAMON NPOEKUMK (C = NPaBas MONOYHAA Kenesa, d = nesas MoNouHas xenesa), TUun NNOTHOCTU MONOUMBIX xenes B, B nesoit mo-
NOYHON Kenese B BEPXHEBHYTPEHHEM KBaAPaHTE BbIABNEHO 0OPa3oBaHME HENPaBUNLHOW GOPMBI CO CNUKYNOOBPA3HLIMK KOHTYpa-
MU pazmepamu 1,8x1,6 cMm. Ha rpaHvue BepxHuX KBAAPAHTOB NOKANLHOE HAPYILEHUE aPXUTEKTOHWKM MONOUHOM xenesbl. Opann-
Hble 0Bpa3oBaHKA BLICOKOW MHTEHCUBHOCTH C 0BEUX CTOPOH € YETKUMKM POBHbIMU KOHTYPaMM (KMCTbI?) B NPaBoi MONOMHOM xene-
3e pasmepamn 2o 2,7x1,7 ¢M, 2,7%2,0 tM B HapyxHbiX KBaapaHTax (BbIABNEHO TONBKO Ha KOCOWH NPOEKUMM), KOHTYP HaCTUMHO Npu-
KPLIT NaPEHXMMOM MONIOMHOW KENesbl), B NEBOM MONOYHON Xenese ananoruymsie obpazosanus pasmepamm o 1,8+1,4 cMm. B obeunx
MONOYHbIX XKENe3ax rNbibuaTbie KanbUMHaTbI: CNPABa B UEHTPANbHLIX OTAENax, CNEBa B BEPXHEHAPYKHOM KBaapawte, EAuHuYHbIe
X@0TUYHO PACNONOKEHHbIE AMOPDHLIE MUKPOKANLUMHATEI B MONOYHBIX Xenedax ¢ o6enx cTopou

Fig. 7. Bilateral mammograms in oblique projection (a - right mammary gland, b - left mammary gland) and direct projection
(¢ = right mammary gland, d - left mammary gland). Breast composition B. In the upper inner quadrant of left mammary gland,
an irregularly shaped mass with spicular contours 1.8x1.6 ¢m in size was revealed. On the border of the upper quadrants, there is
a local violation of mammary gland architectonics, In the outer quadrants of right mammary gland, there are high-intensity oval
masses on both sides with circumscribed margin (cysts?), the largest is up to 2.7%1.7 cm, 2.7%2.0 cm (revealed only in oblique
projection), the margin is partially obscured by the mammary gland parenchyma. In the left mammary gland, there are similar
masses up to 1.8x1.4 cm in size, There are lumpy calcifications in both mammary glands: on the right in the central sections,
on the left in the upper outer quadrant, Single chaotically located amorphous microcalcifications in the breast on both sides
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XUTENbHON AnHamukoit V crenedn no OD3KT (ouar
runepdukaumm POJIN ke sbisenel) (puc. 5), nabnwo-
nanoce soccranosnewme audodepexsumposkun MY
1 yMeHbluexue paamepos go 1,1x0,8 cm. MNucTonorm-
4eCckW nocne NposeaeHrs nonHoro kypca HAXT B no-
CneonepaumMorHOM Marepuane oTMmedeHa | creneus
natomopdoza no MA. J1asBHMKOBOW, METACTATUNECKO-
ro nopaxexus MY He BusBneHo.

Y nauweHTtkm H. 8 nepuog nakraumu no aad-
HbiM Y3W B NEBOI MONO4YHON XENE3E B HAXKHEHaPYX-
HOM KBa[paHTe BLISBNEHO MHOTOy3nosoe obpaso-
BaHue pasmepamm 5,1x3,3cMm ¢ runepdukcaumein
#Te-MUBN (O/® 1,17), B uncunatepansHoi noa-
MbiweyHon obnactn numdaTnyeckme yansl Ouinm na-
MEHEeHbI B paamepax o 3,2x1,8 cMm v Hakannueanu
P®JIN B Buge asyx oyaroe (puc. 6, a). Peaynetatu
obcneposanmin B nepuoa 6epeMeHHoCT OHKona-
Tonoruu He yctasosunu. MNocne asyx kypcos HAXT
OTMENEHA NONOXWUTENLHAR OAWHAMWKE: YMEHbLUe-
Hue obpasosanus no Y3U po 3,6+1,9 cm © nonHbiM
meTabonuueckum oteeTom (V cteners) no OD3KT,
8 numdaruyeckmux yanax |l cTeneHs NONOXUTENL-
HOW anHaMukK (paamepsl 0o 2,8%1,2 cm) (puc. 6, b).
PeaynbTathl rMMCTONOrMYECKOro WCCNeaoBaHns no-
cneonepaumoHHoro marepuwana: 8 obpazoBaHum
MONoO4YHOK xene3sl — IV cTteneHs natomopdo3a no
[ A. NaBHUKOBON, ONYXONEBLIX KNETOK B pernoHap-
HbIX TMMOATUHECKMX Y3Nax HE BLIABNEHO.

B 1 xnmumyeckom cnysae OD3IKT noasonuna
BLIABUTL NOPAXEHWE KOHTpanatepansHOn MONoH-
HOW xeneasl yxe nocne nposenexns MMI u Y3W.

Maumentka Obina HanpaeneHa B OHKONOTUMECKUIA
aucnascep ¢ 3aknoyeHuem mammorpadum: «O6sem-
Hoe 0Dpa30BaHue Neso MONOYHON Xenesbl, MHOXe-
CTBEHHbLIE 04aroBbie 0OPa30BaHNA MONOYHBLIX XEnea.
BI-RADS 4+ (puc. 7).

B pamkax OHKONOrMHYeckoro aucnascepa npo-
seaeHo Y3W. B neBoit MONOYHOW Xeneae B BepxHe-
BHYTPEHHEM KBAAPAHTE BLIABNEHO ABA 06bLeMHLIX 00~
pazoeaxus (puc. B), npu LBETOBOM AONMNEPOBCKOM
KapTUPOBaHUK CMELLaHHLIA TUN KPpoEoTOKA. B obeunx
MONOYHBIX Xenesax onpegeneHs 00pa3oBaHua ¢ ru-
NepaxoreHHbIMK BKNIYEHUSIMM B CTPYKTYPE, KOppe-
nupylowme ¢ rmMouibyateiMu MakpokansuuMHaTamu no
peaynstatam MM, xapaxrepHssie ans GubpoaneHoM
(puc. 9). Takxke c obenx CTOPOH OTMEYEHO Hanuuue
MHOXECTBEHHbIX MMNO3X0reHHbX OBankHLIx 06paso-
BaHWI C YETKUMM POBHLIMK U NOOYNRPHLIMK KOHTYPA-
MM paamepamu 20 1,5 cM, B pexume LBETOBOro Aon-
NNEPOBCKOro KapTuposaHus B DONLLUMHCTEE O4aros
KapTUPOBANCHA MHTPAHOAYNAPHLIA KPOBOTOK, B nop-
MbileYHbix obnacTax ¢ obeux CTOpoH numdaruye-
CKve y3nbl ¢ 3xorpadpuy4eckMMn Npu3Hakamu mera-
craTu4eckoro nopaxexus (puc. 10).

OD3KT y faHHON NALUMEHTKM BLIABUNE MHOXE-
CTBeHHble 00pasosanHna ¢ naronoruyeckon merabo-
NUYHECKOW aKTUBHOCTLIO B CTPYKTYPE NEBOA MONOY-
HOW xenesasl, nopaxexue MNJTY nesoit akCunnNApHON
obnactu, a rakxe Hakonnewwe POJIM ymepeH-
HOW MHTEHCMBHOCTM B NPasoM MONOYHOW Xeneae
(puc. 11), 4TO NOCNYXKUNO NOKA3AHWEM K NpoBeae-
Huio Buoncun.

Puc. 8. 3xorpammbl 06pazoBaHKit NEBOA MONOYHOR XENE3bI, B-pemum:

¢ - #a 11 vacax yonoeworo umdepbnara runosxoresHoe obpasosanve pasmepamm 19>16+16 oM, wenpasunsson Gopmsl,
C HENETKMMM HEPOBHLIMM TPEHUUAMM, BEPTHKANLHOA OpueHTauMen, b - Ha 12 Yacax yohoskoro uwdepbnarta reteporesHoe, npe-
MMYLECTBENHO THNO3IXOorenHoe obpa3osamme pazmepammn 3 0x1 826 CM, HENPEBUNBHONA DOPMbI, C AHIXOTEHHBIMM BKAKINEHMAMM,
€ HEHOTKMMIA HEPOBHLIMK MPIHUUAMY, KOHTYPSI CNUKYNooBpasHee

Fig. 8. Echograms of the left mammary gland masses, B-mode:

a - at 11 olock of conditional dial, @ hypoechoic mass of irregular shape with fuzzy uneven borders, vertical orientation,
19=1,6+16 cm in size; b - at 12 oclock of conventional dial, heterogeneous predominantly hypoechoic mass with anechoic
inclusions, irregular shape with fuzzy uneven borders, spiky contours, 3.0~1.8+2.6 cm in size
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Puc. 9. Ixorpammel, B-pexxuM. funoaxoreHusie 06pa3oBaHma ¢ HeTKMMU KPYNHONOBYNAPHLIMM KOHTYPaMMK, C MakpoKansUumHatamu
B CTPYKTYpE, paimepamu 1,9x1,4x14 cM B npasoi monowHon xenese (a), 1,90,7<1,1 cM B neeoit Mono4HON xenese (b). Ixonpu-

3Haku pubpoaneHom

Fig. 9. Echograms, B-mode. Hypoechoic masses with clear large-lobular contours, with macrocalcifications in structure, 1.9x1.4x1.4
cm in the right mammary gland (a), 1.9%0.7=1.1 cm in the left mammary gland (b). These are echo signs of fibroadenomas

+ Paccr 18cm
Pacer 1.1em

Pac. mon xen
el184
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Puc. 10. IxorpamMMmbl MIMEHEHHBIX NOAMBIWEUHBIX NUMbATUMECKWX Y3N0B B Npasoi (@) v neeoi (b) akcunnApHbIX oBnacTsx,
B-pexum, Nlumpatieckue yansl MMEKT PaBHOMEPHO YTONWEHHBIA MMNOIXOMEHHLIA KOPKOBLIA CNOW, Ha (POHE KOTOPOro ONPeaensTcs

BKNIOMEHUA NOBbILIEHHOW 3IXOreHHOCTH

Fig, 10. Echograms of altered axillary lymph nodes in right (a) and left (b) axillary regions, B-mode. Lymph nodes have a uniformly
thickened hypoechoic cortical layer, against which inclusions of increased echogenicity are determined

Yuutbigan nadHeie ODIKT, B BEpXHEM HAPYXHOM
KBaapaHTe Npason MONOYHOW Xeneabl Npu NpULensb-
HOM Y3W BoisiBieHa 30Ha HApYLUEHUS apXUTEKTOHUKUA,
NPeACTaBNeHHas y4actkoMm ¢ Hevetkon auddepeH-
LWMPOBKOW TKAHEN HA XWPOBYIO KNETHATKY, ONOPHYIO
1 GubpornanaynapHylo CTpoMy, UMTONOrMHECKU NOA-
TBEPXAEHa Xeneancran kapumsoma. Bnocneacresmm
NauMeHTKe BbiNONHEHA 9KcuM3noHHas Guoncus
U ycranoBnena mynstudokansHans ¢dopma Hecne-
UMpnU4eckoro NPOTOKOBOro paka Npason MONOYHOW
xeneabl 3-i crenenn. NposeaeHo koMBUHMpoOBaH-

HOoe neveHune B obbeme ABYCTOPOHHENR paanKanbHon
MacTaKTOMUU U XUMUONYHEBOW Tepanuu.

Mbl CpaBHUAW pesynbTartbl AWArHOCTUKKW 06-
pasoBaHUi MONOYHBLIX XENe3a ¢ NOMOWbI0 coveTa-
Hua metoaos Y3U + MMIM n Y3U + MMI™ + OD3KT
(prc. 12). Haw oneT BoiISBAN AONONHUTENbHLIE AaH-
Hble nNpu ucnonbaosaHnn ODIKT MONOUHBLIX Xenea
B Cny4aax pacxoxaewuws saknoyvexnin MMM u Y34,
NOAO3PEHUA HA MYNLTULEHTPUYHBLIR POCT, HANNYUS
mMetacrarudeckoro nopaxenust N1y 6ea nopoapu-
TENLHOrO oYara B uncunarepansHon xenese.,
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Puc. 11. Peaynsrartsl OMIKT: 3D-pekoHCTpyKUMA, NPAMan Npoekuus (a), KopoHapHbie cpesbl (b), akcuanbhbie cpessl (¢). Busyanusu-
PYIOTCA CrPYyNNUpoBaHHeie odarn (5=7) natonoruyeckon runepmerabonuyeckon aktueHoctn PO/ (O/D 4,67) B BepXHEHAPYKHOM
KBafpaHTe NEeBOW MONOYHON XKENE3bI (MEPHLIE CTPENKK), TAKXKE DNPEAENSIOTCS EAMHUMHBIE NaTonoruyeckne ovarv (O/M 2,1) B neson
akeunnapron obinactu (Benan crpenka). B npasoid MONOYHONA XeNe3e B BEPXHEM M HUKHEM HapyXHblX KBaApaHTax, UeHTpanbHblx
OTAGNAX = OAMHOMHBIE OMaru MOBLILWEHHON MeTaboNuYeckol akTMBHOCTH (cepuie cTpenkn), O/M 1.9

Fig. 11, SPECT scans: 3D reconstruction, direct projection (), coronal sections (b),axial sections (¢). Grouped foci (5~-7) of pathological
hypermetabolic activity of radiopharmaceuticals (T/NT 4.67) are visualized in the upper outer quadrant of the left breast (black ar-
rows), single pathological foci (T/NT 2.1) are also determined in the left axillary region (white arrow). In the right mammary gland,
in the upper and lower outer quadrants and the central sections, single foci of increased metabolic activity are determined (gray
arrows), T/NT 1.9

[e]

B Victunro-nonoxutensHeie / True positive

[] UcturHo-oTpUuaTtensHeie / True negative
B NoxHononoxutensHele / False positive
JNoxHootpuuarensHole / False negative

Puc. 12. CpagHeHue pesynbraTtos MynbTUMOAANbHbBIX NOAXOA0B K NYHEBOW AUArHOCTMKE 0B6bEMHbIX 0OPAa30BaHUA MONOUHBIX Xenes:
0 = YNbTPA3BYKOBOE MCCNEN0BAHME COBMECTHO C MAMMOrpPaduei; b = ynbTpaiByKoBOe UCCNenoBaHue, Mammorpahus n oaHodOTOHHan
IMUCCUONHAA KOMNBIOTEPHAs TOMOrpadus

Fig. 12. Comparison of the results of multimodal approaches to the radiologic diagnosis of breast masses:
a - ultrasound in conjunction with mammography; b - ultrasound, mammography and single-photon emission computed
tomography

3aknoyexme BnaropapHocTs

Onbit npumererns OMIKT MONOYHLIX Xenes ABTOPbLI BbIpaxatoT 6narofapHocTb 4. M. H., Npo-
¢ “*"Te-MUBW noaTeepxnaert nosbilwenne TodHocTn  deccopy, rnasHomy spady KMBY3 «KpacHosipckuia
NYHEBON ANArHOCTUKM BNEpBbLIe BhIABNEHHOro PMX,  KpaeBoW KAMHUHYECKWIA OHKONOrM4eckuin aucnaHcep
pacwupser BoaMoxHocTn obcnenosaHus B cnyya- uM. A.WN. KpbixasoBckoro» PA. 3ykoBy 3a nomoulb
AX HEOAHO3HaYHBLIX AaHHbIX MM 1 Y3W, a Takke Ha- B OpraHn3auumn npoBeneHus ucenenoeanmsa Ha base
ANYUS NPOTUBONOKA3aHWM MNWM OTKasa NauMeHTkn  aucnadcepa.
ot MPT,
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Pesome

Uens: uayvenne MHOOPMATUBHOCTH CUCTEMBI OLEHKK A3HHBIX MArHUTHO-PEIOHAHCHOM BU3Yann3aumm auu-
HukoB u npupatkoe (Ovarian-Adnexal Imaging-Reporting-Data System Magnetic Resonance Imaging,
0-RADS MRI) B oueHke 3n0ka4ecTseHHbIX 06Pa30BaHniA NPUAATKOB MATKW Ha NPaKTHKE BPada-PeHTIeHonora.
Marepuan u Metoast. B uccnenosanme sxnionena 271 XeHWnHa, NPOWEAWaR MATHUTHO-PEIOHAHCHYIO TO-
morpaduio (MPT) opranos Manoro Tasa 8 nepuoa ¢ asrycra no #osbpb 2021 r. [l8a peHTreHonora ¢ onbItoM
paborel 6 ner (uccneposatens 1) u 2 rona (uccnepoBatens 2) PeTPOCNEKTMBHO Nposenk aHanus MPT-
n300paxenuit, Npu KOTOPOM Bce 06pa30BaHKUA NPUAATKOB M3TKH OUEHHWBANMCHL NO KATEropUantHoM wWKane
O-RADS MRI or 0 ao 5 6annos. OcywecTsnes aHanus MCTUHHO-NONOKHUTENLHBIX, MCTHHHO-OTPHUATENBHBIX,
NOXHONONOKMTENbHBIX M NOKHOOTPHUUSTENBHBIX NOKA3ITENEH B COOTBETCTBMM C AaHHbIMU MPT no cpasHeHuo
€ pedepencHbIMK AaHHbIMK (DE3YNLTATAMK TUCTONOMMHECKOrD WCCNBAOBAHUA MAK KNHMHWUKO-MHCTPYMEHTANb-
Horo Habnwaewnus wepes 1 roa).

Pesynbrarel. YCTaHOBNEHS BLICOKAR AMATHOCTUHECKAR HHDOPMATHBHOCTD KaTErOPHaNbHOM WKaNbl PUCKa 310Ka-
yecTeeHHocTv obpazosanuit Anynukos O-RADS MRI (wyscreutensrocTs 87,5% u 87,5%, cneundmunocts 97,84%
n 96,75%, nnowaap noa kpueo# (area under curve, AUC) 0,991 u 0,986 ans uccnenosareneir 1 u 2 coorser-
CTBEHHO), 3 TAKXE XOPOWaR COMNACOBAHHOCTL MEXAY Mccheaosatenamu (koadduumenT xanna Koawna 0,83).
Mpoaxanuanposausl OwWHbKM MCCIEA0BATENEH, 3 TAKKE CNOPHLIE BONPOCH KTEropHanbHOM NPUHaANEKHOCTH
06pa3oBaHKit, BbI3BABIME NOKHONONOKMTENBHBIE M NOXHOOTPUUETENbHLIE pe3ynbTaTel. CoCTaBneHbl Harnaa-
Hble nocobua no MPT-suayanusaumu 06pazoBanuin SHYHKMKOB B COOTBETCTBMM C knaccudukaumen O-RADS
MRI ans BbICTPOIt OPUEHTAUMK B CUCTEME W YNPOLLEHUA GOPMUPOBAHHA 33KNKDHEHMA BP3YOM-PEHTTEHONOIOM,
3aknouenune. B peayneTarte npOBEAEHHOrO MCCNEA0BaHMA KATErOPUANLHas WKana pucka obpalosanuil
AUYHKUKOB NO AanHbiM MPT (O-RADS MRI) nokasana ce6a HanexHsiMm pabouMM MHCTPYMEHTOM ANA CBA3M
PEHTTEHONOra ¥ TMHEKONOra-oHKoNOra, OAHaKO NPOACNXALT OCTABATLCA AMCKYCCHOHHBIM BONPOC O KAaTErOpH-
ANLHON NPUHAANEXHOCTH PAAE HOZONOTHYECKUX HANMEHOBaHMA, He oTpaxenHbix B O-RADS MRI 1 TpeByowmx
AANLHEAWErD H3YYEHHS.

Kniouesbie Cnosa: Bu3yanu3aumn SuuHWKos U npuaatkos; O-RADS MRI; MarHuTHO-pe30HaHCHaA TOMOrpadus,;
PaK ASHUHKUKOB, KMCThl SUYHMKOB.
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Abstract

Objective: to study the informativity of the Ovarian-Adnexal Imaging-Reporting-Data System Magnetic
Resonance Imaging (O-RADS MRI) in detection of ovarian cancer in the practice of a radiologist.

Material and methods. The study included 271 women who underwent pelvic magnetic resonance imaging
(MRI) in the period from August to November, 2021. Two radiologists with 6-year (Researcher 1) and 2-year
(Researcher 2) experience retrospectively analyzed MR images, in which all ovarian masses were evaluated
according to O-RADS MRI categorical risk scale from O to 5. The analysis of true positive, true negative, false
positive and false negative rates according to MRI data compared to the reference data (histology or 1-year
follow-up) was performed.

Results. 0-RADS MRI categorial risk scale had high diagnostic performance for the characterization of adnexal
lesions (sensitivity 87.5% and 87.5%, specificity 97.84% and 96.75%, area under curve (AUC) 0.991 and 0.986
for Researchers 1 and 2, respectively), as well as good interreader agreement (Cohen’s kappa coefficient 0,83).
Researchers’ mistakes were analyzed, as well as controversial issues of categorial affiliation of ovarian masses
that caused false positive and false negative results. Visual aids for ovarian MRI in accordance with O-RADS
MRI classification were made for quick orientation in the system to simplify creating the radiology report.
Conclusion. O-RADS MRI categorial risk scale proved to be a reliable working tool for the communication
between radiologist and gynecologist-oncologist. However, the question of categorial affiliation of a number
of nosological names that are not reflected in 0-RADS MRI and require further study continues to be debated.
Keywords: ovarian-adnexal imaging; O-RADS MRI, magnetic resonance imaging; ovarian cancer; ovarian cysts.
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Beepnenue / Introduction

Pa3Hoobpasue GU3NoNOrmHeckux n naronorn-
HeCKMX NPOUECCoB, a Takke OBWUPHLIR NepeYeHb
TMCTONOTUHECKMX BUAOB 3N0KAYECTBEHHbIX HOBO-
obpazoeannia (3HO) anyHMKOB 0BYCAOBANBAIOT CNOX-
HOCTH AnddepeHUNanbHON ANarHOCTUKY M3MEHEHWIA
B An4HUKaX. Ha COBPEMEHHOM 3Tane CTPEMUTENBHOrO
Pas’BUTUA MEAUUWHBI TEHABHUMA K cTpartudukaumm,
YNPOLEHNIO ¥ CBEAEHUIO BOSAWUHO BHISBNAEMBIX C NO-
MOLLKD BU3YANM3aLUMOHHLIX METOANK 0BpaszosaHuii
AUYHUKOB B TPYNNbLI PUCKA M0 BO3MOXHOCTH MANUrHKU-
3aUMK UMEET YETKUIA U HANPaBNEHHbLIA BEKTOP.

BrnaronpuaTtHole pes3ynsTatbl, NONYYEHHbIE OT
NPUMEHEHUR  BPa4YamMm-peHTreHoNoraMmm  LWKPOKo
BOWeEOWNX B NPaKkTuKy knaccudukauuin obpasosa-
HWIA MonoyHon xeneaw (Breast Imaging Reporting
and Data System, BI-RADS) u npeacrarensHomn xe-
neawl (Prostate Imaging Reporting and Data System,
PI-RADS), n03BONSIOT 3KCTPaNoAMPOBATE MMEKOLLIAACS
ONbIT HA OPYrve CAOXHbIE B AWArHOCTUKE OPraHbl,
a MMEHHO NPWOaTkn matky. MNoAYMHEHHLIE TOPMO-
HaNbHO 3aBUCUMOMY NPOLECCY RUYHUKM NOABEPTAKDT-
CA NOCTOAHHON HU3N0NOrU4eckon TpaHchopmMaumu.
MNameHenne Makpo- U MUKPOCTPYKTYPB! TKEHU AY-
HWKa B PENPOAYKTUBHOM NEPUOAE 3aTPYAHRET YHU-
hurKaumIo B ONUCaTENLHON KAPTUHE BPa4a-pPeHTreHo-
nora. C nosenesmem ynkTpas3BykoBOW AMarHOCTUKM,
MYNBTUCNMPANTBHOW KOMNBIOTEPHOW TOMOrpadum no-
ABWNACHL BO3MOXHOCTL NOAPOGHOMD NPUXNIHEHHOIO
aHanM3a MakpoCTPYKTYPh! AUYHUKOB, @ LUMPOKOE BHE-
APEHWE MarHuTHO-Pe3oHaHcHon Tomorpadum (MPT)
OPralos Manoro Tasa NO3BONWNO OTBETUTL Ha BONPOC
O TKaHeBOW NPUHALNEXHOCTW 06pPa30BaHUA AUYHK-
KOB. B CBA3KM C 3TUM PEHTTEHONOMM CTONKHYNTMCL C HE-
06x0AMMOCTLIO AndGepeHuUMPOoBaTL PaHee He Bbiae-
naBwrecs o6Pa30BAHNS SMYHUKOB, @ 3HAYUTENLHOE
NX KONMMHECTBO NPUBENO K NYTAHULE, NOSBNBHNIO He-
CYLLECTBYIOLIMX TEPMUHOB.

Ons yny“weHus B3auMOAEACTBMA Bpava-ana-
rHOCTa C FTMHEeKONOroM AMEPUKAHCKON Konnernein pa-
avonoroe (American College of Radiologists, ACR)
Gbinu NPeANnOXeHbl CUCTEME U NOPRAOK OUeHKn 06-
PasoBaHui AVNHUKOB NO AaHHbIM MPT u npumeserus
€AMHON MEeMUMHCKON TEPMUHONOMMK ANS UX onuca-
Hus [1-3]. MocnenoBaTensHblil aHanua OprasHoN Npm-
HAQIeXHOCTH, PAa3MEPOB, TKAHEBbLIX XaPaKTEePUCTUK
0OCHOBaH Ha oueHke T1-B3BeWeHHbIX n3obpaxeHnn
(T1-BW) c nonasneHmem curHana ot Xuposon TKaHu
(fat suppression, FS) n 6e3 Hero, T2-BU, anddyan-
OHHO-B3BELWWEeHHbIX n3obpaxennn (ABU) u avHamuye-
CKOro KOHTpacTHOro yeunexums (AKY). Ha ocrosanum
NONYHEHHBLIX AAHHLIX BPaYy-pPEeHTreHoNory npeana-
raeTca OUEeHWUTL M KaTeropu3MpoBaTh BLIABNEHHOE
06pasoBaHme AMYHUKE NO CUCTEME OLEHKM AaHHbIX
MarHUTHO-PE30HAHCHOW BU3yanu3aumn SUNHUKOB
n npupatkoe (Ovarian-Adnexal Imaging-Reporting-
Data System Magnetic Resonance Imaging, O-RADS

224

MRI) ot 1 go 5 6annos, rae 5 - 06pa3oBaHKe AUHK-
Ka C BEPOSTHOCTLIO Bro 3N10Ka4eCTBEHHOCTH DKONO
90%. Cucrtema xarteropusaumm auyHukos O-RADS
MRI npeacrasnexa Ha OPUruHanbHOM A3LIKE Ha canTe
ACR [4]. C momenTa nybnukauuu cuctems: O-RADS
MRI 8 ©®I'BY «PoCCUIACKUIA HAY4HLIR LUEHTP peHTre-
Hopaauonorun» Muuaapasa POCCHMU MHULMUPOBAHO
PETPOCNEKTUBHO-NPOCNEKTUBHOE UCCNefoBaHue No
BO3MOXHOCTH NPUMEHEHUA AaHHOW Knaccudukaumm
8 NpakTuke.

Uens - nayyerne nHdOpMaTMBHOCTH CUCTEMbI
0O-RADS MRI 8 ougHke 3noKka4ecTBeHHbLIX 06pa3nsaHnin
NPUAATKOB MATKWN HA NPaKTUKE Bpaya-peHTreHonora.

Marepuan u metoasl / Material and methods

B nepuoa ¢ asrycra no Hoabpe 2021 1. B 0aHO-
UEHTPOBOE PETPOCNEKTUBHO-NPOCNEKTUBHOE uecne-
AosaHue srayeHa 271 xedlwmnHa, Becem naumeHTkam
nposegera MPT opraHoB Manoro Tasa v npoaMdannan-
poBaHa CTPyKTypa npuaartkos martku. B uccnegosa-
HUM YHACTBOBANK XEHLMHBLI C COXPAHHBLIMK AWYHUKA-
MU, HECTUNHON pe3exumnen SYHuKa, OAHOCTOPOHHEN
pesexuMen sauyHmKa, Nocne onepaumn TPaHCno3uumum
ANMHUKOB. MaUMEHTOK NOCNE IKCTUPNAUMKM MaTKu
C NPUAATKaMKM B UCCNEA0BAHNE He BKAYanu, Takke
HE BKNIOYaNKM BONbHLIX, UMEIOWMX OCTPYID KINMHWU-
HECKYI0 CMMNTOMATUKY, Tak Kak kareropuaauma ob-
pasosaHun anuHKKoB no cucteme O-RADS MRI He
NoPasymMesaeT OUEHKY OCTPbIX MMHEKONOrMHecKuX
3abonesaHnin (NEPEeKPyT HOXKWN KMCTbi, anonNexcus
Au4HuKa, TpyOHas BepemeHHocTb 1 ap.). CpenHui
BO3PACT NAuMeHToK cocrasmn 52,5 ropa (MuHUMans-
Hblid BO3pacT 18 ner, makcumaneHbiit 83 roaa).

Mccneposanus NPOBOAMAMCE HA MArHUTHO-pe-
30HAHCHOM TOMOrpagde C HanpPAXeHHOCTLIO MarHmT-
Hore nons 1,5Tn. Mporokon MPT-uccneposanws
COOTBETCTBOBAN NOCNEAHUM pekomeHaaumsm Espo-
newnckoro o6LLEeCTBa YPOreHUTanbHbLIX Paguonoros
(European Society of Urogenital Radiology, ESUR) ot
2019 r. [5] v exnioyan B cebs nonyyexne T2-BU B Tpex
B3aUMHO NepneHanKynapHeix nnockocTsx, T1-BU FS,
ABWU n AKY.

Bce oBpasosaHua NpuaaTkoB MarkM oueHWsa-
nu no kareropuansHon wkane O-RADS MRI ot 0 ao
5 6annos, npeanoxexton ACR B 2021 r. [3]. Avanus
MPT-u3o6paxeHnit NPOBOAUNCH ABYMS PEHTTEHO-
noramm ¢ onsitom pabotw 6 ner (uccneposartens 1)
u 2 roga (wccnenoeartens 2). MNpu aHanuae CTPyKTy-
Pbl SUYHWKOB M NPUAATKOB MaTKu NPUMEHANW METOA,
7-CTYNEH4YaTon OUEHKW, NPEACTaBNEHHbIn B 2021 T
C. Reinhold et al. [6]. Kaxgomy o6pa3oBaHnio AuHHKU-
Ka BLICTABNANM CBOKD KATEropmio. ECnv y 0AHOR naum-
eHTkK Guino Gonee ogHoro 06pasoBaHus, OUEHUBANW
KaX0€, HO OKOHYaTensHyo oueHky O-RADS MRI Boi-
CTaBNsNU NO HAWBBICLLER KaTeropuu. [N\ M3aMepeHns
YPOBHS COMMacus Mexay MccnenoBaTensiMm UCnonb-
30Banun kanna-cratucruky Koanwa.
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KPUTEPUU BKNTKOYEHUSA /
INCLUSION CRITERIA

k

KPUTEPUM
"
MPT 1asa (271 xeHumna) / S C=TOL UCKNIOYEHMS /
Pelvic MRI (271 women) Excluded EXCLUSION
n=70 CRITERIA

* 3KCTUPNAUUA MaTKM
C npuaaTtkamu /

* COXPaHHbie NPUAATKU MaTku / extirpation of the uterus

preserved adnexa uteri Brnrouensl n = 201 with appendages
* 4ACTUYHAA pe3eKuUs au4HKUKa / (cpepuui Bospact 52,5 roga) / « 0-RADS MRI 0

partial ovarian resection Included n = 201
* onepauua TPaHCNO3MLMK AUYHUKOB / (mean age 52.5 years)

ovarian transposition surgery

/ / RESEARCH
0-RADS MRI 1 O-RADS MRI 2 0-RADS MRI 3 0-RADS MRI 4 0O-RADS MRI 5

.........

Puc. 1. An3aiH uccnenoBaHms
Fig. 1. Study design

[u3aiiH nccnepoBaHns NpeacTaBneH Ha pucyHke 1.

Ona pacyeta AuarHOCTU4eckon uHbopmaTms-
HOCTW UCcneayemMoin Lkanbl peepeHCHbIMU 3Have-
HUAMW ABNSNUCL [AaHHbIE NaToMOPdONOrnuyeckoro
ncenenoBanns y 60nbHbIX, KOTOPbLIM NPOBOAWIOCH
onepaTtUMBHOE NeYeHue, U KIMHUKO-UHCTPYMEHTaNb-
Hble AaHHble cnycTa 1 rof y NaumeHToK, Yy KOTOPbIX
BblOpaHa TakTuka HabnogeHus U KOHCepBaTUBHO-
ro neYyeHunsi. AHaNM3NPoOBaIM NOXHOHEraTUBHbIE, UC-
TUHHO-HEeraTuBHbIE, NOXHOMO3UTUBHbLIE, CTUHHO-MO-
3UTUBHBbIE AaHHble. K oTpuuaTenbHbiM pesynstaram
(3HO-) otHOCUNM kaTeropumn O-RADS MRI 1-3 Bknto-
YUTENbHO, K nonoxurensHeiM (3HO+) — kaTteropum
0O-RADS MRI 4-5. Kateropuio O-RADS MRI 0 BbicTas-
NANK B Cny4ae HenonHoO NPoOBEAEHHOro uccnenosa-
HWS, NONHOro MynbTUnNapameTpuyeckoro MPT-uc-
CNnefoBaHns C BbIPAXEHHbLIMU HEKOHTPONMPYEMBLIMU
aptedaktamu: 2 HabnoaeHWA C BbiNaAEHUEM Cwur-
Hana oT npoTe3a Ta3obeapeHHOro cycraea v 5 Ha-
6n10aeHWI C BbipaXeHHbIMU apTedakTaMmm ABUXEHUS.
JaHHbIX NaUMEHTOK B UCCNEQ0BaHME HE BKOYaNW.

B nocneapyiowem nposoaunn ROC-aHanua
(receiver operating characteristic) ¢ noctpoexHvem
KPUBbLIX M pacyeToM nnowaau nof KpuebiMKM (area
under curve, AUC) ansi aHHbIX KaXA0ro nccnenosa-
Tens [7]. Ctatuctuyeckyio 06paboTky matepuana Bbi-
NONHANM C UCTONL30BAHMEM NPOrPAMMHOIo NPUNo-
xeHus Excel (Microsoft, CLLA).
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PeaynbraThl / Results
Pacnpepenexnvne naumeHTok no NepBuYHbLIM HO-
3on0rmam npegcrtaeneHo B tabnuue 1. Beuay Toro
4YTO UCCnefoBaHWe NPOBEAEHO B YYPEXAEHUMN OHKO-
noru4eckoro Npoduna u 6onbLIas YacTb NALUMEHTOK
Jnonyyana B aHamHe3e NpoTUBOONYXONEBOE NeYeHne
no nosoay o6pa3oBaHuin pasHbix NOKanM3aumii, oc-
HOBHOW uenbio MPT-Bu3dyanuaaumu B psige cnyvaes
6bln aHANM3 COCTOAHUA AUYHUKOB ANA UCKIIIOYEHUA UX

BTOPUYHOIO NOPaxXeHus.
Tabnuua 1
Table 1

PacnpepeneHue nauMeHToK No NepBUYHOM HO30/10TMM
Patient distribution by primary nosology

Yucno naumenTok, n /

Hosanonet / Nosology Number of patients, n

[lobpokayecTBeHHble 0b6pa3oBaHus 39
MaTku v npuaatkos / Benign masses
of the uterus and appendages

Pak wewku matku / Cervical cancer 31
Pak npsmon kuwku / Rectal cancer 23
Pak Mono4HoM xenesbl / Breast cancer 13
Pak sau4Hukos / Ovarian cancer 9
Pak anaoMeTpus / Endometrial cancer 8
Pak Toncron kuwkw / Colon cancer 8
Mpouue / Others 70
Bcero / Total 201
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OPHTMHAJIBHBIE CTATHH

Wntepnperaumo pesynstatoe MPT-uccnenosa-
Hua 201 naumMeHTKn NPoBoAMAM 1Ba UCCNEN0BATENS,
Pacnpegenesne vx JaHHbIX NO KATErOPUAM KNaccu-
dukaumm O-RADS MRI npeacrasneqo g rabnuue 2
" Ha pucynke 2. Koadhduument kanna Koawxa cocra-
gun 0,83, 4TO SBNAETCH BLICOKMM NOKA3IATENEM CO-
rnacus Mexay Asyms uccnegosarensmm (0,81-0,99 -
XOPOLLas COrnacoBaHHOCTh).

Kareropuio O-RADS MRI 1 suictasnanu Hanbo-
neevacto (136 n 124 nabmoaenns y uccnenoearenei
1 1 2 cootBeTcTBEHHO). [laHHasn KaTeropus xapaxkre-
pu30Bana OTCYTCTBME NaTonormyeckux obpasosanvni
ANYHUKOB KU/unu duanonoruyeckme, GyHKUMoHaNb-
HbIE W3MEHEHWS AWYHWKOB. B a3ty rpynny sknioya-
N CNeayiome HanmeHoBaHns: GONNMKYILI Pa3HoA
crenenu anddepeHunpoBKn, AOMUHAHTHLIR donnu-
Ky, GONNUKYN C KPOBOM3NUAHNEM PA3MEPOM 40 3 CM
(remopparuyeckas kucTa a0 3 CMm 8 AnameTpe), xen-
TOE TeNO, XeNToe TeNo C KPoBouanuaHueM (puc. 3),

' Pucyrkun 3-7 npeactasnsiot coBoi 4acTn COCTaBNEHHO-
rO asTopamu HarmsaHoro nocobua no MPT-auayanuaauum
06pazoBaHnii ANYHUKOB B COOTBETCTBMKU C KNaccuduxa-
uner O-RADS MRI ana GLICTPOM DPUEHTALIMK B CHCTEME
W YNPOLWEHWUR GOPMUPOBAHKA 33KNIOHEHUA BPAYOM-PEHT-
reHonorom.

To6nuua 2
Table 2

Pacnpeaenesne NauUNeNTOK NO KaTEropHAM Pucka
INOKIYECTBEHHOTO HOBOOBPAIOBAHMA ANUNMKA
8 COOTBETCTBHM C Knaccuurkaumen 0-RADS MRI

NO Pe3yNLTaTaM ABYX HCLnenosareneh

Patient distribution by risk categories of ovarian
malignancy according to 0-RADS MRI classification

(results of two researchers)
Yucno naumextok,n /
Kareropus / Number of patients, n
Category Mccnenosarens 1/ | Wcenenosatens 2/
Researcher 1 Researcher 2
O-RADS MRI 1 136 124
O-RADS MRI 2 39 44
O-RADS MRI 3 8 13
O-RADS MRI 4 3 4
O-RADS MRI § 15 16
Beero / Total 201 201

Hawbonee obwupHoi No YucneHHocTy o6paszo-
BaHW ANYHNUKOB A0DPOKAYECTBEHHOW NPUPOAL! RBU-
nace kareropusa O-RADS MRI 2 (39 u 44 wabnioge-
HURA y uccnegosartenei 1 v 2 COOTBETCTBEHHD). B Hee

150 — —
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~
c
g 50— — —_—
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e
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=
T
0 . - —— - -.____.*
O-RADS MRI 1 O-RADS MRI 2 0-RADS MRI 3 O-RADS MRI 4 O-RADS MRI 5

- Wcenenosatens 1 / Researcher 1

Uceneposarens 2 / Researcher 2

Puc. 2. Pacnpenenexne NauMesTok No KATEropuaM PUCKa ANOKEHECTBEHHOM HOBOOOPa30BaHWUA AHYHMKE B COOTBETCTBMM C KNACCH-
duxauuein O-RADS MRI no pesynstatam asyx mccneposarenei

Fig. 2. Patient distribution by risk categories of ovarian malignancy according to O-RADS MRI classification (results of two
researchers)
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ORIGINAL RESEARCH

KATETOPU3ALMNA O6PA30BAHUN ANYHNKOB
0-RADS MRI T

Kputepumn skniouenus 8 kateropuio 0-RADS MRI 1
B PENpoAYKTUBHOM Nepuoae

* HONNMUKYNBI PA3HOR CTENEHKU 3PeNnoCcTH
(npocTbie KWCTbI pa3Mepom < 3 cM)

* KWUCTbl C KPOBOM3NUAHMEM PAIMEPOM < Iem

* XeNToe Teno AM4HMKa (corpus luteum) ¢ unu bes
KPOBOMINUAHKA PAIMEPOM < 3 (M

Kpurepuun smouenns B kateropuio 0-RADS 1
B NOCTMEHONAY3aNnbHOM nepuoge

* anqHuKK 6e3 ponnukynapHoro annapara

¢ PETEHUMOHHbIE KMCTHI ANYHUKOB paiMepom 3™

Puc. 3. Kateropusauna obpasosanuit audmnkos O-RADS MRI 1! auuHKMKK B npe- U NOCTMEHONaY3e, HOPManbHan aHaToMMus
Fig. 3. Categorization of ovarian masses as O-RADS MRI 1: pre- and postmenopausal ovaries, normal anatomy
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OPUTHHAJIBHBIE CTATbH

BOLWAW OfHOKaMepHas Kucrta AWYHUKOB pasMepom
Gonee 3 CM - 3TO NPOCTLIE KUCTO3HbIE 0BPA30BaAHUA
C TOHKOW kancynon, 6e3 NpUaHakos NaTonormyecko-
ro HaKoONNeHus napamarHeTvka, ¢ pasHoobpasHbIM
KUAKOCTHBIM  coaepXumbiM, Moa pasHoobpasHbim
XWIOKOCTHBIM COAGPXUMBIM NoApasyMmesaeTcs ce-
PO3HOE, reMopparvyeckoe, aHAOMeTPUoOnaAHoe Co-
pepxumoe. lNpuHuMnuansHbIM - ABNSIETCH  OAHOKA-
MEPHOCTEL KWUCTbI, OTCYTCTBUE Y3NOBLIX YTONWEHWUIA
Kancynbl U MArKOTKaHHOro KOMNoHeHTa. Mpu arom
Cneayer y4ecTb, 4T0 CTEeHKA KMCThl C CEPO3HBIM N 9H-
NOMETPUOUAHBIM COAEPKUMbBIM MOXET HaKanuearh
napamarHeTuk. EChm xe cteHka KuCTbl Hakannueaer
napamarHeTmk, HO COAEPXMMOE ee BblCOKODENKo-
BOE, reMopparnmyeckoe, MyuMHO3HOEe, TO JAaHHYK K-
cTy cneayet crparuduumposath kak O-RADS MRI 3.
[Moa MArKOTKaHHEIM KOMIMNOHEHTOM NOAPas3yMeBaioT-
CH NANUINAPHLIE paspacTaHus, NPUCTEHOUHBIE y3en-
KOBbIE YTONWEHWUA, HEOAHOPOAHO YTONWEHHbIE ne-
PEropoAKU U CTEHKW, a TAKXe TKAHEBON KOMMNOHEHT,
Hakannuealouwmin napamarHeTuk, Hamwbonee 4acto
BCTpeYaLWmMMncs obpas3oBaHmaMmn U3 faHHON kaTe-
ropuu Guinv aHAOMETPUOMAHARA kncTa (9), ponnnky-
napHasn kucta (8).

B kareropuio O-RADS MRI 2 takxe sownu obpa-
30BaHUA C XUPOBLIMW CUTHANBLHLIMW XapakTepUCTn-
Kamu, Ho 6e3 Hannu4us CoNMAHOMo HakanIMBaKLLEero
KOHTPACT komnouenTa. Mpu aToM y3enok PokutaH-
CKOro, BCTpevalwmincs B cTpyktype GonblumHCTBa
3penbix TePaToMm, He cneayeT pacueHnBaTh Kak naTo-
NOrMYECKUA CONMAHLIA KOMMOHEHT, XOTS OH ByaeT xa-
PaKTePU30BAaTLCA NOBLILLEHHLIM HAKONNEHNEM napa-
MarHeTunka (puc. 4).

Kpome TOro, B OaHHyld KaTeropuio BKIO4e-
Hbl GUBPOMBI M GUBPOTEKOMBI SUYHUKOB, KOTOPbLIE
MMEIOT A0BONLHO cneuundunyeckylo MPT-ceMmoTuky
(POBHBIE, YETKME KOHTYPLI, OAHOPOAHBLIA MMNONHTEH-
CUBHbIN MP-curdan Ha T2-BU n T1-BW, otcytcTeue
orpanduyenns andoyaunm (dark T2/dark DWI), runonu-
TeHCUBHbLIN MP-curnan Ha 1IBU v kaprax namepsemo-
ro koappuumenta anddyaunn (MKA) [13]) n He Haka-
nAMBaioT napamarHeTuL.

PacwmpeHHon mMaTo4Hoi Tpybe ¢ TOHKUMK CTeH-
Kamu, OAHOPOAHLIM XWAKOCTHLIM COAEPXUMBLIM, Bea
MAMKOTKaHHBLIX BKMAIOYEHWIA NpUcBansBanack karero-
pua O-RADS MRI 2. Mpwn 8TOM Mbl HE [0NXHbI Bbinu
BM3YannanpoBaTtb NPUCTEHOMHBIX PadpacTaHnii, Boa-
MOXHO ObINO HakonneHwe napamarHeTuka pacium-
PEeHHOWN CTEHKOW, Tak Kak B HopMe martoyHan Tpyba
XOPOWO KPOBOCHAOXAETCH M3 CUCTEMBLI MATOUHbIX
W OBapuanbHbix apTepun,

K kareropum O-RADS MRI 2 Takke 0THOCUNUCEH
napaosapuankHble KNCThI: OAHOKAMEPHBIE KUCTO3HbIE
obpasoBaHma NBOro paamepa, PacnosoOXeHHbIe BHE
TKaHN AnYHMKa. [aHHble KUCTLI AOMKHBLI XapakTepu-
30BaTbCA TOHKUMU CTEHKAMM W HE AONXHBLI UMETh CO-
NUAHBIA KOMMOHEHNT.

228

Ecnun ogHokamepHas KucTta UMEeT CTEHKY, KOTO-
pas yMepeHHo HakannueaeT KOHTPACTHLIA Npenapar,
HE COOEPXUT MArKOTKaHHbIX BKNIOYEHWIA U XapakKTe-
PU3yeTCcs MyLMHO3HLIM, reMOPParu4eckiM, BblCOKO-
6enkoBbIM COAEPXUMBLIM, €8 CNeAYeT OTHOCUTL K Ka-
Teropun O-RADS MRI 3. B naHHylo kaTeropmio Takxe
BXOAAT MHOrOKamepHble KUMCTo3Hble obpasosBaHvs
C TOHKMMW, POBHLIMWU NEPEropoaKaMu, HakanImBealo-
LWMMKW KOHTPACTHLIA Npenapar, BHe 3aBUCUMOCTH OT
xapakrepa XuakocTHOro CoOAepXuMoro (puc. 5),

Kateropusi O-RADS MRI 3 Guina BuicTasneHa ue-
cheposartenem 1y 8 naumenTok, nccnenosaTtenem 2 —
y 13 naumentok. ConmaHbie obpasoBaHua sn4HMKa
(He dark T2/dark DWI), koTopble xapakrtepuayloTcs
KPUBOI HAKONNEHMA HU3KOro pucka npm MPT ¢ AKY,
Takxe otHocumnucek k kareropun O-RADS MRI 3.
HaHHas kareropus B Hawem uccnegosaHun Boina
Hanbonee manoumncnenHas. B 3 cnyyasx conuaHbie
06pa3oBaHns CoO CPEAHEN MHTEHCMBHOCTLIO MP-cur-
Hana Ha T2-BU n T1-BU, ymepeHHbIM OrpaHn4eHmn-
eM Anddy3nn n KPUBOIN HAKONNEHUS NapamMarHeTyuka
HW3Koro pucka no MPT ¢ AKY nony4ann kareropuio
O-RADS MRI 3 npu okoHyatensHoM natomopdono-
rMYecKoM ncenenoBaHum v npeacrasnanv cobon du-
BpoTEKOMBI.

K kareropum O-RADS MRI 3 otHocunuce pac-
WMPEeHHbIe MaTouHble TPpyObl € HeperynsipHo yton-
LLE@HHBbIMW CTEHKAMW U NEPEropoAKaMK, HENMPOCTLIM
XUOKOCTHBIM COAEPXUMBIM, Be3 Hannuus CoNMAHOro
KOMMNOHEHTA, HaKanMBaloLLLero KOHTpacTHLIM npena-
par. fanHein MPT-narrepH Yauwe Bcero CooTBeTCTBO-
BaN NMOCcanbNuHKCY.

B karteropuio O-RADS MRI 4 Guinv Bknoye-
Hbl MACKOTKaHHbIe 00pas3oBaHua AIMYHUKA C Kpu-
BOW HaKkonneHusa napamarHernka cpeaHero pucka
anokavecTtBeHHoCTH (puc. 6). MNMpu oteyrereun AKY
npepnaraeTcs CpasHWBATL MHTEHCUMBHOCTL CUrHana
B OMyxonu U MuomeTpun Ha 30-40-i cekyHae ot pyu-
HOro BBEAEHMA KOHWTpacTHoro npenapara [3]. Ecnu
WHTEHCUBHOCTL MP-curHana B onyxonu Huxe mnu
pasHa vHTEHCUBHOCTM MP-curHana B MUMOMETpUU,
Takoe obpasosaHue cnenyer KnaccuuumpoBaTh Kak
0O-RADS MRI 4, ecnv MUHTEHCUMBHOCTL CUIHaNa BbILLE ~
kak O-RADS MRI 5.

B AaHHylo KaTeropuio Takke BOLWAW NauUEeHTKM
¢ 06pa3oBaHUAMN AUYHWUKA, COAEPXALUMMW XUPO-
BOM KOMNOHEHT ¥ Bonblion 0bbLemM HakanIMBaloLwero
KOHTpacT conuaHoro cybetpara, Takme Kak Heapenas
Teparoma.

Mocnepnss kateropus O-RADS MRI 5, xapak-
TEPUAYIOLAACH BbLICOKMM MOTEHUMANOM 3n0oKaqe-
CTBEHHOCTW, BKNIOYANA KUCTO3HO-CONUAHLIE, CONUIL-
Hble 0Gpa3oBaHua ANHHUKA, NPU KOTOPOM CONUAHBIA
KOMMOHEHT UCTUHHO Orpanuymnean anddysnio 1 nH-
TEHCUBHO Hakannuean napamarHeTuk (Kpueas Bbico-
Koro pucka) (puc. 7). CnnowHoe, yanoBoe yTonuie-
HUE napueTansHoin W/unKn BUCLEPanbLHON BPIOLNHGI
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KATETOPU3ALMNA O6PA30BAHUN ANYHUKOB
0-RADS MRI 2

Napaosapmansian kwcra
BH3YANMINPYETCR OTABALHO OT AMYNMKA
MHAKOCTHOE COASPKMMOE
06BINKO DANOKAMEDHAR

06pazoBanme RNYMUKA C MHPOBHIM

b TIBUES+C

COAEPMMMBIM * TOHKaR (TeHKa
OIMOISMQpNﬂ KNCT2 RRYHRK € MOBbIM . HET (OHMNI‘JFO KOMNORENTA, HAXKANNKBAOWETD
MUAKOCTHBIM COAEPMUMBIM * HET CONMAHOMO KOMNOHENTA, KOHTPACTHLIN Npenapat
* CTEHKE KWCThI HE HAKANNWBAET KOKTPACTHBIN HAKANNHBANWETD KOKTPACTHLIA
npenapar npenapar*
* HET CONMAKOID KOMNOKEHTA, HAKANNMBAOIWESTD " y3enox P X020 & mep
KOHTPaCT He Cnedyem NPUHUMOMb 30 CONUAHBII

KOMNONeHm

Iapocansnuukc
(pacwmpensan marounas Tpy6a)

« TyDYNAPHAR CTPYKTYPA C TORKHMM CTEHKAMM
(anmua cocrasnner Gonee 2 paImMepos NONEPEYHUKA)
MHAKOCTHOE COREPKMMOE
N0 BHYTPEHHEMY KOHTYPY BH3YANM3NPYIOTCR
HENONHBLIE NEPeroPOKM
HET CONMAHOMO KOMNOKENTS, HAKANTMBAWErD
KOHTpaCY

PHAR KNCTa C THBIM WK

™ copep
* CTEHK KNCTHI MUHHMANbLHO HaKanneaer
KOHTPaCTHbIR npenapar

06pasoBanne AHYHUK
runonKTeHcuBnoe wa T2BH n [IBH
(dark T2/dark DWI)

® WET CONMAHOMO KOMNOHEHTA, HAKANNMBIWErD
KOWTpaCT

» 0bpazosanns cHmxernoro MP-
ournana wa T28M, 6e3 npuanaxoe
[ orpannvenns andysnn (Gubpoms)

‘ Puc. 4. Kateropusaums obpa3sosanuin amuHmukos O-RADS MRI 2
Fig. 4. Categorization of ovarian masses as O-RADS MRI 2
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KATETOPU3ALUSA O6PA30BAHUN AUYHUKOB
0-RADS MRI 3

OANOKIMEPRIR KNCTA € FEMOPPATIeCAM®,
BUCONOBEAKDENM, MYIIANOZHRM RNORAKOCT HIM

MHOTOXAMEPHAR KMCTA € MOBBIM MMAKDCTHLIM
COREPMMMBIM, HO €3 XMPOBOIro KOMNOKEHTA

CORRPMNMBIM
o CTEHND KNCTIE YMEPENND HARANARBAET KONTRACTHMR * TONKME, FRANKRE NEPErOPOAKH, YMEPEHHD
npenapar HANANNMBAOWME KOMTPACTHLIR NPenapar
& T COARANOTD KOMNOKENTA, HAXANARAIOWPT 0 * HET (ONHUANOTO KOMMOKENTA, MAKANNMBANWErD
HOHTPACTHMA Npenapar KOWTPACTHBIA NPENapar

*pasmepom Hanee 3 (M, remMopPArnIPCKaR KACTA PAIMEDOM A0
3 CM ROMAHS BMTh PICLLENEHA KAX DUIRONDIMPCHNG
wamenesnn (0-RADS MRI 1)

1204 -
Pacmmpennas marounas tpyba

Conmanoe obpasofanne amennKa

(mexmonan T2 dark/ DWI dark) * HE NPOCTOR MRAKOCTHOR CORPPMAMOD, MO TOHKHE CTENKN
o Markotaumne obRI0RAHRE RAUHINKS ( KpPRBOR " Neperopansn
HAKOTVIEHMA KONTDACTA MMIKOR TPYNING! pIecxa o NPOCTOR MMANOCTHOE COAFPMNAMOE. HO YT/ MHEM

PONNBIE CTEHION, NEPETONOAKM
* WET CONMRHOTT KOMNOWPHTA, HARANMBAOUGTO
EONTDACTHMR Npenapat

Puc. 5. Kateropuszauus oBpazosarvit susnukos O-RADS MRI 3
| Fig. 5. Categorization of ovarian masses as O-RADS MRI 3
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KATETOPU3ALMUA O6PA30BAHUMA AUYHUKOB
0-RADS MRI 4

EAEREAAS

06pa30oBannn ¢ CONMEHBIM xounonen
(woxmonas T2 dark/DWI dark)
« 0bpasosasie xaPIKTEPHIVETIR KPHECH HIKONNSHMS KOKTDACT3 MPOMEXYTOYHOTD PHIKS 3NOKIYELTEEHHOCT

« e nposefesne MPT ¢ AMHaMISEOMM KOHTPICTHBIM YIMASHUEM HEBOIMONHO, 3 OBPA30BIHME B RIUHMKE HAKINANBaLT
N3PAMITHETHX MACHTHYHO MAK MeHEe YoM MUOMSTDHR MaTku #a 30-40 (exyHae 0T BELACHMA KOHTPACTHOTO NPENapaTa #a
TifsBU. 10 thegyer npacsomTs 06pa3nBasmo snysnxa 4 kateropun no 0 - RADS

Xupocogepxauiee 06PI30BaHNE ANUHAKS C KPYNHBIM
CONMAHBIM BIUNOYEHNEM, HIKINANBAVUWNM KOHTPICTHBIR
npenapar

Puc. 6. Kateropusauus obpasosaxmin suysuxkos O-RADS MRI 4
Fig. 6. Categorization of ovarian masses as 0-RADS MRI 4
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KATETOPU3ALMA O6PA30BAHUA ANYHUKOB
0-RADS MRI 5

L e

Coeame

06pazoBaHmn C CONMAHLIM KOMNOKHEHTOM
(mexmovas T2 dark/DWI dark)
= 0Dpa3oBanme XapaKTepH3YeTCR KPMBOH HAKONAEHUS KOHTPACTA BLICOKOID PHCK3 3N0KAYCCTBEHHOTTI

* eun nposegenne MPT ¢ AMHAMAHHECKHM KOKTPATTHBIM YONEHNEM HEBOIMOXHO, 3 06P3308aHHE B AMYHHKE HAKANNHBALT NAPAMATHETHK
Gonee mHTeHCMBHO, Yem MUOMETPHI MaTKM Ha 30-40 cexyHAae OT BBEACHKS KONTPACTHOTD Npenapata wa THsBU, To (NeayeT NPUCBONTL
obpazosanmo suumnka 5 xareropwio pucxa no 0 - RADS

I - N —— = — -

Sl iliger

ZTME

TIBUFS+E

Hanuume umnnanToB/y3enkoB no Gpownne, B 6pbKerKe KUWKK, CANbHUKE ‘
wnn

HEOAIHOPOAIHOE yToNWeHne BPIoWMHHbI

’ Puc. 7. Kateropusauma o6pazosaHuin suuHmukos O-RADS MRI 5
Fig. 7. Categorization of ovarian masses as O-RADS MRI 5
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Tabnuua 3
Table 3
[aHHble aHaNM3a MarHUTHO-PE30OHAHCHBIX U306PAXKEHUH, NONYYEHHbIE ABYMS UCCeA0BaTeN MM
Magnetic resonance imaging analysis data obtained by two researchers
Kateropus O-RADS MRI /
Uccneposarens / Hanuuue/orcyrcrave 3HO // 0-RADS MRI category Bcero /
Researcher Presence/absence of MN Total
1 2 3 4 5
3HO+ / MN+ 0 2 0 1 13 16
WUccnenosarens 1 / Researcher 1 S0 TV 136 37 8 3 7 185
3HO+ / MN+ 0 2 0 1 13 16
WUccneposarens 2 / Researcher 2 M=/ MM 124 £ 13 3 3 185
Mpumeyanue. 3HO - 3nokayecTeeHHoe HOBOOOPasosaHue.
Note. MN - malignant neoplasm.
1,00 1,00

0,75

0,50

0,25

YyscreutensHocTs / Sensitivity

0,25
Cneuuduynocts / Specificity

0,50 0,75 1,00

0,75

0,50

0,25

YyscTBuTenbHOCTb / Sensitivity

0,25
Cneunduurocts / Specificity

0,50 0,75 1,00

»

Puc. 8. ROC-kpuebie no aaHHbiM O-RADS MRI, nonyyeHHbiM uccnenosatenem 1 (a) u uccnegosartenem 2 (b)
Fig. 8. ROC curves according to O-RADS MRI data obtained by Researcher 1 (a) and Researcher 2 (b)

Habnoaanoce NpyM pacnpocTPaHeHHOM npouecce
paka AsM4HUMKOB M COOTBETCTBOBANO KaHLLEpOMaToay
(O-RADS MRI 5).

Ha ocHOBaHWW NMONy4YeHHbIX AaHHLIX, NpeacTas-
neHHbIx B Tabnuue 3, 6biny paccyuTaHbl nokasarte-
M MHPOPMATMBHOCTW KaTeropuanbHOW LKansl pu-
cKa 3nokavectseHHocTM obpasosanuin O-RADS MRI
B guarHoctuke 3HO npuaaTtkos matku. Y nccnepgosa-
Tens 1 4yBCTBUTENBHOCTL MeToaa coctasuna 87,5%,
cneunduyHocTs — 97,84%), npeackasartensHas LeH-
HOCTb nonoxutensHoro peaynsrarta (MUMNP) - 77,78%,
npeackasaTenbHas UeHHOCTb OTPULEATENbHOro pe-
aynerara (MUOP) - 98,90%. Y uccnepgosatens 2 4ys-
CTBUTENBLHOCTL cocTasuna 87,5%, cneunduyHoCTb —
96,75%, NUNP - 70%, NLUOP -98,89%.

[Ons pe3ynbraTtoB, NONyYeHHbIX KaXabiM uccne-
posarenem, noctpoeHsl ROC-kpuebie (puc. 8). AUC
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y uccneposarens 1 coctasuna 0,991, y uccneposa-
Tensa 2 - 0,986.

O6cyxpnenue / Discussion

Mony4yeHHble HaMK JaHHbIE NOKa3biBaOT BbICO-
KYt0 MHPOPMaTUBHOCTb NPEASIOXEHHOW KaTeropuans-
HOW LUKanbl pucka 3110Kka4eCTBEHHOCTM 0bpa3oBaHumn
anyHnkos O-RADS MRI B auddepeHumansbHom auar-
HOCTUKE AOBPOKAYECTBEHHbIX U 3/10KA4E€CTBEHHbIX HO-
B00Opa30BaHMin NPUAATKOB MATKMU.

OaHUM 13 NepebiX UCCNenoBaHUA, ABNAIOLLNM-
Cs1 OCHOBOW ANna GOPMUPOBaHUA OnrcaTeNbHOro Nosa-
xona w knaccudukaumm O-RADS MRI, Gbina pabo-
Ta ¢ppaHuy3sckux konner |. Thomassin-Naggara et al.
(2013 r.) [9], B KOTOPOW, @HANOrM4HO HalLEeMy Wc-
cnenoBaHuio, Nony4YeHbl BbiICOkne nokasarenn AUC
ONs [aHHOW KaTteropuanbHoi wkanst: 0,981 1 0,961
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(y AByx uccnegosarenei co craxem 8 net u 1 ron). Ae-
TOPaMK YCTAHOBNEHO, YTO TOYKOI OTCE4EeHWA ABNAETCA
kareropus O-RADS MRI 3. Takum 06pa3om, kareropus
O-RADS MRI 4 ¢ wyBCTBUTENLHOCTBIO 93,5% M cneu-
nduHoCTRI0 96,6% nNpPeackasbiBaeT 3N0KaveCTEeH-
Hbil XapakTep BbiABNAEMOro obpasoBaHua AUYHUKA,
B Hawwem nccnegoBaHnm HyBCTBUTENBHOCTL CAMOro Me-
TOQA B UENOM 0K33aNach HE3HAYMTENLHO Huke (87 5%
npotue 93,5%), 1 Mbl CBA3LIBAEM 3TO C PA3HLIM TUNOM
cGopa nHpopmaumm (B Halwem cnysae cbop no Tuny
CKpUHUHTA) W HeBoNbWwM npoueHTom 3HO suiHuKoB
8 BuiBopke - 16 13 201 cnyvan (8,3%).

AHanuanpys 006pPa30BaHUA AUMHUKOR Y NALMEHTOK,
xoTOpbIM Obina ewicTasnexa kareropus O-RADS MRI 3,
Mb! NONYSUNU CHNEAYIOWME NPOTUBOPEHMBLIE AAHHBIE.
B rpynne O-RADS MRI 3 BO3HWKNM TPYAHOCTH B Ka-
Teropu3aumm CeposHon umctTapeHodubpombl, Ko-
TOpas B pasHoOi crenexn copepxana ¢ubpoaHbii
koMmnouenT (dark T2/dark DWI) # MynsTUKMCTO3HbINA
KOMMOHEHT C TOHKMMW, HE HAKANNUBAWNMK KOH-
TPacT NeperopoakamMn CyMMapHLIM Pa3Mepom oKo-
no 3 cm, C oaHoik CTOPOHLI, AanHoe obpasoBaHue
ABNAETCH NONHOCTBLIO AOBPOKAYECTBEHHLIM U MOMO
ObiTb pacuexeso xkak 0-RADS MRI 2, ¢ apyroi — npu
Kareropu3aumm no CywecTsylowmM KPUTEPUAM Ham
HeobxoauMo BeicTaBuTs kateropuio O-RADS MRI 3,
TaK KaK KUCTO3HbLIR KOMNOHEHT o6pasosanus coaep-
XUT HECKONBKO KMCTO3HbLIX nonocTen (puc. 9). Aud-
depeHunancHblii ANarHo3 y aHHON NauMeHTKn Mbl
NPOBOAMAK C M30NMPOBAHHOW DUOPOMON siM4HMKA
U Npunexawen, NoAnNasHHON PacluMpPeHHon Maroy-
Hon Tpybon. MNpu Takmux Haxogxkax Geina Gui BLICTaB-
nexa Makcumanohas kareropus 0-RADS MRI 2. B To
xe spems xareropun 0-RADS MRI 2 n O-RADS MRI 3
npu NoACHeTax PesynsTaros OTHOCUNKCL HAMM K OT-
pyuarenbHbiM AadHbiM (3HO-), YTO He NPMBeno Kk no-
ABNEHMIO NIOXHOMNONOXUTENEHBIX PE3YNLTATOB.

CnopHbim 8 kateropun O-RADS MRI 3 asnser-
CAl TO, 4TO MHOrve asTOPbl HE BLIAENAIOT OTAENBHO
ONUCATENLHYIO XapPakTePUCTUKY KMCTbI XENToro rena
[2, 3, 6]. Bemay TOro YT0 CTEHKA KMCTHI ABNAETCA rop-
MOHONPOAYLUMPYIOLLER CTPYKTYPOI, KoTopas npeob-
pasyer 8 NIOTEUHU3UPYIOWMX KNETKaxX XenToro rena
nNporecTepoH nNoa AENCTBUEM ropMoxHa runodusa
(nponakTuka), oHa BCErna yronuweHa u UHTEHCUBHO
HakannueaeT napamar{eTuk. Takum obpasoMm, kucTy
xentoro Tena 6e3 noTeHuMana aNoKaveCcTBEHHOCTH
¥ C BO3MOXHOCTLIO CAMOPa3PeLUeHns, YacTo BCTpe-
YyaLwycs npn MPT-uccnenosaHmnax, NO ONUcaTens-
HOW KapTuke cnefosano Obl OTHOCWUTL K KaTeropuu
0O-RADS MRI 3 (ecnu kucTa ¢ remopparmieckmm co-
NEPXUMbBIM), B TO BPEMA KaK MO NOTMKE eit BO3MOX-
HO npuceouTs kateropuio O-RADS MRI 2. B nure-
patype 0 MPT-Bu3yanu3aumm Xentoro Tena u KucT
XENToro Tena aToMy He yaeneso AONXKHOIro BHWMa-
HWRA, BBUAY YEro y Bpayeir-peHTresonoroB oTCyTCTBY-
€T NOHUMaHne DUINONOTUHECKNX N3MEHEHUIA TKaHK
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ANYHUKOB B NPOLIECCE MEHCTPYaNLHOro uvkna. Ha-
rMAAHBIA NPUMED BHIABNEH HAMKM Y NALUMEHTKM C Ony-
XONbLKO LWEeWKU MaTkK, y KOTOPO# No favisiM MPT nep-
BOHAYaNbLHO (B APYroM MEANUMHCKOM YYpexaeHum)
ObiNK YCTAHOBNEHBI MECTHOPACNPOCTPAHEHHLIA pak
wenkn markm u obvemHoe obpasosaHwe nNpPasoro
AanyHuka anametpom 3,2 cm, OaHako npu Tuwarens-
HOM aHanuie u auHamuyeckom MPT-koHTpone mbi
NOATBEPAMNM HANUYME Y NAUMEHTKN DYHKUMOHANbL-
HOFO XEeNToro Tena v Npuaexawmx A0MUHAHTHBIX
hoNNMKYNoB, KOTOPLIE UMUTUPOBANKU MYNLTUKKCTOS-
Hoe o0pasoeaHme NPasoro AnYyHNKa. MNpm KOHTPONL-
HOM MCCNEA0BaHNK Yepea 1 MEC AaHHbIe KWCThI NoAa-
BEPMUCH UHBOMOUMK (puc. 10).

Mpwu paccMOTPEHUN NOXHONONOXUTENbHBIX pe-
3yneTatos ObiN0 BLISBNEHO, YTO BCe GUBPOTEKOMBI
onucanbt kax O-RADS MRI 4, Cneayer 0TMETUTE, YTO
HrbPOTEKOMB! — ITO rOPMOHONPOAYLUMPYIOLLME ONY-
xonn Ge3a 3nokayecTBeHHOro noTeHuuana, 0aHaxo
c Donee BbIpaXeHHLIM KPOBOCHADXEHUEM, HEXEenu
npoctuie Gpubpomel. Mpu aHannze NnepPy3noHHbIX Xa-
paxkTepucTvk Gubpom n HrubpoTexoM HaMmM NONYYEHb!
NPOTUBOPEYMBLIE AaHHbie: GUOPOTEKOMBI Xapakre-
PU30BANUCH KPUBOW HAKONNEHUA KOHTPACTa Npome-
xyTo4Horo pucka npu AKY, yto tpebosano ux otHe-
cennn K O-RADS MRI 4, 1 3T0 NPOTUBOPEYUT AaHHBIM
E.A. Sadowski et al. [2]. Mt He uckniodaem ToT axT,
yTo B noakareropuun O-RADS MRI 2, rae peys uaer o6
obpasosanusix dark T2/ dark DWI, cnenyer BknioumTs
pemMapky 0 BO3IMOXHOM YMEPEHHOM HaKONNeHUU na-
pamarHeTrka naHHbiMu 00pa3oBaHNAMMKM, HO C KPUBOWN
HW3KOTO MNKM CPEAHero pucKka 3N10Ka4yecTBEeHHOCTH.
3710 kacaeTtcs v nokazartens auddysuu: B aKTvMe-
HbiX TFOPMOHONPOAYUMPYIOWMX GubpoTexoMax OH
BbILLE, YEM B NPOCTLIX HUBPOMax AnyHKKA. YkasaH-
Has rpynna nauseHTok TpebyeT oTAenstHOro aHanu-
3a Ha Gonbleit No KONWYECTBY rpynne HabnwaeHWin
C NPUUENLHLIM N3YHEHWEM TOPMOHANLHOW aKTUBHO-
CcTv GnBPOTEKOM M BIAMMOCEA3MN BLIPDAXKEHHOCTW rop-
MOHaNbHOM aKTMBHOCTK K Nokasarenen neppyanmn no
AanHbim MPT ¢ IKY.

B uenom suayanuaauma B SUHHMKE YETKO OTrpa-
HUMEHHOr0, rMNOMHTEeHCKMBHOro Ha T2-BU, T1-BU,
T1-BU FS, T2-BU FS obpasoeaHns NO3BONAET C Bbi-
COKOI BEpPOSATHOCTLIO Npeanonoxuts aobpokaye-
CTBEHHYIO Npupoay namenexni [10, 11]. Pexomenay-
eTCA NPOBOANTL CPABHEHUE MHTEHCUBHOCTM CUrHana
8 ONYXONU U CKENETHOW MbILLILIE Ha YPOBHE uccneao-
saHus. Tak, 06pa3oBaHus, y KOTOPbLIX MHTEHCUBHOCTL
curtana Ha T2-BU soilwe, YeM y CKeNeTHbIX MbillL,
cocrasnaioT Gonee reTeporeHHyI rpynmny, BKI0Yan-
Wyl A0BpOKaAYECTBEHHLIE, NOMPaHNYHLIE U 3noKave-
creenHbie 3abonesanus,

Mpu aHanu3e CornacoBaHHOCTH AAHHLIX MEXay
uccneposarensiMum (cm. tabn. 3) Guina BoiRBNeHa 3a-
KOHOMEPHOCTL: Bonee OnNbITHLIA BPaY Yauwe 3aHnxan
Kareropuio, Hexeny CneurManucT C MEHbILMM CTAXEM,
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Puc. 9. Pe3ynbTatl MarHUTHO-PE30OHAHCHON TOMorpadmu. KuctozHo-conuanoe obpazoBaHue NeBoro SMYHuKa:

0,b - T2-s3pewennbie naobpaxenus (T2-BU) B akcmanbHoi (a) u carurtansHoi (b) npoekunnx, GuBpoHbii KOMNOHEHT onpeaens-
€TCA B nepeamux otaenax 0bpazoBaMmna, MyNbTUKUCTO3HLIA = B 3a8HKX; ¢, d = AnddYIMOHHO-B3BEWEHHOE u30bpaxeHue () u kapTa
uamepaemoro koadduurenta anddysum (d) Ges npusHakos pectpukumm audibysum; e - T1-pasewenHoe uzobpaxeuue ¢ nogasne-
HWEM CUrHana ot XupoBow Tkamu (T1-BU FS), )KUAKOCTHO® COAGPKUMOE B KUCTOIHOM KOMNOMEHTE, [ = rpadmk HakonneHms npu
AMHAMUYECKOM KOMTPACTHOM YCHAGHWUMA, MUHMMANBHOE HAKONNEHWE NapaMarHeTka B GUBPO3HOM KOMNOHEHTE ONYX0NU (HWKHAN
KPUBan) OTHOCUTENLHO MUOMETPUA (BEPXHAN KpUBas)

Fig. 9. Magnetic resonance images, Cystic solid left ovarian mass:

0,b - T2-weighted images (T2WI) in axial (a) and sagittal (b) planes, the fibrous component is determined in the anterior parts
of the mass, multicystic component is in the posterior parts; ¢, d - diffusion weighted image (c) and apparent diffusion coefficient
map (d) without signs of diffusion restriction; e - fat-suppressed T1-weighted image (T1WI FS), liquid content in the cystic
component; f - accumulation graph in dynamic contrast-enhanced image, minimal paramagnetic accumulation in the fibrous
tumor component (lower curve) relative to the myometrium (upper curve)

KOTOPbLIA BoICTaBNan Gonee BoICOKYIO Kareropuio. Ta-
KUM 00pasoM, KONMUYECTBO NOXHOMONOXUTENBHBLIX
peayneTaToB ObiN0O BoilWE Yy uccneposarens 2. B pa-
bore |. Thomassin-Naggara et al. [9] Habniopanack
aHanorn4yHas B3aMMOCBS3b, MTO NO3BONAET Npea-
nonoxute: Gonee oneiTHLIM cneunanucT obnapaer
Bonbuwen HAaCMOTPEHHOCTHLIO U Bonee HYeTKo BbINBNA-

et dpuanonornieckme n pobpokayectserHbie obpa-
30BaHUA ANMHUKOB, pasHOODbpasune KOTOPbIX BENUKO.
Takxe cnenyer OTMETUTL, YTO B HALLEM uccnenosa-
HUW CNOPHLIE MOMEHTHI Haule BO3HUKanu npu aud-
¢epeHumposke obpasosanmnin O-RADS MRI 1, 2 1 3,
a MUMEHHO UMEeNUCH Pa3HOYTEHUA B KONKM4eCcTBe cenr,
BU3yanuanpyemoix uccnegosatenimMu. 10 Takxe
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Puc. 10. Pe3synoTatel MarHMTHO-PE30HAHCHOA TOMOTpaduu, XXenToe TeNno NPasoro AMMHUKE i DOANMKYLI, HMHTHDYIOWME
00beMHOE DBPAZDEAMME AMUMMKE Y XKEHLUMHBI C PIKOM WeHKK MATKK,

a - pexum STIR (Short Tau Inversion Recovery), akCuanbhas naoCkocTs, b - T1-BU FS ¢ KOMTPECTHBIM YCHNEHNEM, CTEH-
K3 OAHOW M3 KMCT MHTEHCMBHO HIKaNNMBAET NapaMarHeTHK (CTPENKa), ONYXONb WEHKK MATKKH OTMEYEH3 3BE3A04KOR,
¢ = T2-BM 8 xoponapHon nnockocTw; d -~ T2-BU B caruTTansHoR NAOCKOCTH, 8 NPOEKUMKM NPABOTD RMYHMKAE BU3yanwiu-
PYETCR MYNETHKMCTOIMOE 0BPII0BIAHME, KOTOPOE ABARETCA WENTHIM TENOM M ABYMA PDAOOM DECNONOKEHHNMKA AOMMMANT-
HeiMi onukynamu (CTpenka)

Fig. 10. Magnetic resonance images. The right ovarian yellow body and follicles imitating the voluminous ovarian mass
in @ woman with cervical cancer;

a - STIR mode (Short Tau Inversion Recovery), axial plane; b - contrast-enhanced T1W| FS, the wall of one of the
cysts intensively accumulates paramagnetic (arrow), the cervical tumor is marked with an asterisk; ¢ - coronal T2WI;
d - sagittal T2WI, in right ovarian projection, a multicystic formation s visualized, which is a yellow body and two

adjacent dominant follicles (arrow)

HaxoAUT OTPaxeHue B npumepe Ha pucyHke 9. Uc-
cneposarens 2 nocymtan obpa3oBaHue NPasoro ANY-
Huka kak O-RADS MRI 3 (MHOrokamepHoe KMCTo3Hoe
o6pa3oBaHue, OHa KNCTa KOTOPOW C YTONLEHHBIMWA
HakanMeamLwWwmMm KOHTPacT ctedkamu), Mccnegosa-
Tens 1 avicrasun kareropmio O-RADS MRI 1, onucas
ABa 6nAU3K0 PacnonoxeHHbix HONNuKyna u xentoe
TENO. B KOHEYHOM UTOIe BCE HAXOAKN SBNANMUCE Du-
3UONOrMYHBIMMY,

B HepasHo onybGnvMKoBaHHbIX PEXOMEHAALMAX N0
npumexennio O-RADS MRI [6] ocHOBHBLIE AMArHOCTH-
yeckue ownbkn Bun CBS3aHb! CO CHOXHOCTLIO Onpe-
AeneHns oprasHoin npuHaanexHocTu obpasosanma,
NOKANU30BAHHOr0 B8 NPOEKUMW NPUAATKOB MArkm,
B Hawen pabore Haunbonee 4acTo uccneposaTenam
CNOXHO Obino oTAndPEpeHUMPOBaTL PETEHUMOHHLIE
KUCThI (B @HMMOA3LIMHOW NUTEPATYPE UCNONL3YETCH
TepMuH inclusion Cysts = «MHKNO3UOHHLIE KUCTbi»)
ANYHUKOB W MMAPOCANBIUHKC ¥ 7 NAUMEHTOK B NOCT-
MEHONAY3aNIbHOM NEPUOAE C UHBONIOTUBHBIMW RNY-

Hukamu. [nsa obnervyenus yCTaHOBNEHUs OpraHHon
npUHaaNexHocT o6pa30BaHnA PEKOMEHAYIOT wuC-
NoNL3OBAaTL CUMMIMTOM KNIOBA MNTULBI, KOTOPLIM OTO-
Opaxaer CesA3b BLIABNAEMOro 06Pa30BaHNA C TOHKUM
YHaCTKOM AnMyHUKE — «kmoBom» [12, 13).

B NOXHOOTPUUATENbHBIE PE3YNbTaThl B HALLEeMm
UCCNefoBaHnm BOLWWNG rPaHyNe30KNEToNHaN Oryxonkb
B3POCNOro Tuna CONMAHOrO CTPOEHUA CO CpEeaHen
MHTEHCUBHOCTEIO MP-curdana Ha T2-BWU, kotopas
ABYMS uccnenoearenamu 6oina onucana kax pubpo-
ma/dubpoTexoma noa sonpocom. CnoxHocTs and-
hepeHuUnansHOn AUArHOCTUKM BO3HMKNA C ManbiM
pPasMepoM ONyxonu, N3oUHTEHCUBHBIM MP-CurHanom
Ha T2-BM v OTCYTCTBHEM KMCTO3HOMO KOMMOHEHTA,
XapakTepHoro Ans AaHHOro rMCTONOrMYEcKoro noa-
TANA ONYXONK.,

Cnenyer NOAYEPKHYTH BAXHOCTb NPUMEHEHWS
ABU ans anddepeHumantHoin amarHoctmkm obpa-
30BaHMA NPUOATKOB MaTKW, HECMOTPA Ha TO 4TO OT-
CYTCTBYIOT pedepeHTHbie 3HaveHmns ans MK, aawx-
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Han METOAWKA KaK B HAWEeM, Tak K B 3apybexHoMm
ncenepoeanum [13] nokaaana xopowmue pesynsrarhl.
Orpanunyernem B npumexerns AIBU sensercs 1o, 410
GUINONOMMYECKN TKaHL SWHHWMKE XapakTepusyeTtcs
CHUXEHHBbIMK Nokasatensmm anddyaun. B 10 xe spe-
MS NpK HEOBXOAUMOCTH OLEHKM NPUCTEHOYHOMO CO-
NUAHOMO KOMMOHEHTA B KUCTO3HOM ONyX0Nn SUYHNKA
NAHHaA METOAMKA He3ameHuma.

OTMETUM, YTO HET EAUHOIrO MHEHMS NO NOBOAY
ob6nuratHoro npumexenus KY npu oueHke suyHn-
KOB W Oprasos manoro tasa. bonee toro, umelnTcs
EBPONencKkne KnnHuyeckne pexomengaumm ESUR or
20191, KOTOPLIE PYTUHHO HE PEKOMEHAYIOT KCNONb-
aosanne MPT ¢ IKY [5]. B 10 xe Bpemsa BO3MOXHOCTL
OUEHUTL NePOY3NOHHBIE XapPakTePUCTUKK CONUAHOTO
KOMnoHerTa oBpa3oBaHrMA KBNRETCA OONONHUATENb-
HBIM ONOPHBIM MOMEHTOM B NPUHATUN OXOHYETENbLHO-
ro PeWEeHns BPayoM-peHTresonorom. Tak, 8 pabore
G.J. Wengert et al. foka3aHo noBuilWeHwe nokasare-
nei yyscteurensHocT MPT npu ncnons3oeaxsnm axa-
nnaa kpueon AKY 8 cpasHeHuu C BU3yanbHOW OUEH-
KOW BpayoM-peHTresonorom: 86% npotus 78% [14).
A S.A. Vargas et al. ocnapmeaoT HeobxoanmMocTs 068-
3arensHoro npumenesna KY u nocTpoeHns kpueon
HAKONNEHUA KOHTPacTHOro npenapara Benay oTCyT-
CTBUS NPOrpaMMHoro obecnevyeHma Ans NoCTPOeHUs
KPUBLIX BO MHOTUX neyebHbix yypexaeHnax [15).

Mo nosony xateropum O-RADS MRI 1 Hamu Bbinn
cAenadbl cheayouwme epiBoas. Ecnm He nposogunocs
KOHTPAcTHOE YCHNEHWE W OTCYTCTBYIOT AaHHbLIEe 33
Hanuyume onyxonesbix o6pa3oBaHniA ANHHWKOE NO
peaynetaram HatmeHon MPT nnau umenTca aobpo-
KayecTeenHuie obpasosanns suiHukos 6e3 conua-
HOMO KOMNOHEHTA (KUCThI ¥ NP.), MOXHO BLICTABWTL
smecto O-RADS MRI 0 (kak pexoMeHa0BaHo B nep-
BUYHOM AokymenTe) kateropuio O-RADS MRI 1 uan
0-RADS MRI 2, Tak kKak Ans aTux kareropuin 8 paae
cnyyaes yCNnoBuMeM SBNRETCH OTCYTCTBME conua-
HOMO XKOMNOHEHTA ONYXONK, @ 3HAYMT, HET U Heol-
XOAUMOCTH/Y4acTka ANA OLEHKY KPUBOW Hakonne-
HuA napamarneTvka npu AKY. Haww paccyxaeHus
Hawnu noaaepxky 8 paborax S.A. Vargas et al. [14]
u D. Levine [16).

OrmeTum, 410 B nNpeanoxenHon E.A. Sadowski
et al. [2] rabnvue He Bblaeneds OTAENLHO Xapak-
TEPUCTUKM HOPMANBHOW TKAHW SUYHMKA Y XEHLLWH
8 nocTMexonayse. OaHako B TEKCTE ONUCAHUA UMme-
KOTCH 3aKMOYEHWUA O TOM, 4TO B ANYHMKAX MOTYT BbiTh
BKAKYEHUA PE3UAYANbHBIX, TO BCTb OCTaTO4HLIX don-
NVIKYNOB C CEMUOTUKOIA NPOCTLIX kMeT. OcTaeTcs oT-
KPBITHIM BONPOC O NPEASNLHO A0NYCTUMOM pasMepe
Pe3nAYanbHbIX KUCT AMYHUKOB, KOMa UX MOXHO CYn-
Tate puanonorudeckumn. Hamn npoasanu3nposaH
psa paboT, 8 KOTOPLIX M3y4anack B3aUWMOCBA3L pas-
MEPOB Pe3nayanbHbix KNCT ANYHWKOE W UX BOIMOXHOW
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.

mManurimaaumuy. Hailneso asa pedepeHcHbIx 3Have-
HUS: MaKCUMansHbid pazmep 1 cm U 3 cM. BonblumH-
CTBO uccnegosarenei, npoaHanuanposaes Honowme
KOTOPTHI HACENEHUA, CKNOHAIOTCA K 3HAYEHNIO 3 CM
[17, 18]).

Buisoawi / Findings

1. MNokasarenn pguardocTideckon wrHbopma-
TUBHOCTW KaTeropuantHOM LWKaNkl pUcKa 3nokade-
cTeeHHoCcTH 06paszosanui simuHukos O-RADS MRI
COCTaBuNu: 4yBCTBMTENBHOCTL - 87,5% u 87,5%,
cneunduyHoCcTs — 97,84% 1 6,75%, NUNP - 77,78%
n 70,00%, NUOP - 98,90% w1 98,89% no aaHHbIM uC-
cneposareneit 1 n 2 coorsercreeqHo. AUC y ucene-
aosarens 1 cocrasuna 0,991, y uccnepoearens 2 -
0,986 (xanna Koaxa 0,83, 470 roBOPUT 0 XOpOoLwEn
COrNacoBaHHOCTY MEXY MCCNEN0BATENAMM).

2.Ha pucyHkax 3-7 HarnsaHo nNpeacrasneHa
MPT-Buayanu3auma obpa3osaHvii ANMHUKOR 8 COOT-
BETCTBUM C Knaccudukaumen O-RADS MRI ans Obi-
CTPO OPMEHTAUMN B CUCTEME U YNPOLLEHNA HOPMU-
POBaHWUA 33KNOYEHUR BPAYOM-PEHTT EHONOTOM.

3. Bonee onbiTHLIA cneunanuct obnanaet Gonb-
WEeR HACMOTPEHHOCTLIO U DoNee YeTxo BLIABNAET hu-
3uonoruyeckme v nobpoxayecTseHHbIe 06pPasoBaHua
AUYHUKOB, YTO NO3BONAET CHU3UTL YUCNO NOXHONONO-
KUTENbHbIX PE3YNLTATOR,

4. CnopHble BONPOCH! KATeropuancHom npuHa-
NEXHOCTU PAAA HO30NOrMHECKUX HAMMEHOBAHWIA, Ta-
KMX KaK KUCTa XenToro Tena, pubpoTexkomsl, umcrane-
HODUOPOMbI, MP-CEMMOTUKA KOTOPLIX HE OTPaXeHa
8 O-RADS MRI, TpedyioT noapobHOro pas3biaCHEHUA
W fanbHenwero n3y4eHus.,

5. Ecnv He NPUMEHSANOCH KOHTPACTHOE yCunexue
M OTCYTCTBYIOT A3HHbLIE 38 Hanu4yue onyxonessix 06-
pa30BaHnin AMNHUKOB NO pelynkratam HatusHon MPT
unu MMelnTcR Ao06pokadvecTseHHbie 00pa3oBaHuA
ANYHMKOB BE3 CONMAHOMD KOMNOHEHTA (KUCThI W Np. ),
MOXHO BbICTaBuTL BMecTo O-RADS MRI 0 kareropuio
0O-RADS MRI 1-2.

3aknwyexune

Npepnoxennasn B 2020 r. ACR kareropuansHas
wkana pucka 00pas3oBaHUi AUHHUKOB NO AAHHLIM
MPT (O-RADS MRI) senseTca o6beKkTuBHbIM pabo-
YUM UHCTPYMEHTOM ANA CBA3W PEHTTeHONora u ru-
Hekonora-oHkonora. OnucarensHbie XapaKkTepucTu-
KM W KPUTEPUK, M3N0XEHHbIE B AokymeHTax O-RADS
MRI, pocTynHbl ANS NOHUMaHWUA W NPUMEHUMBI HE
NPaxkTUKe, 4T0 1 GLINo NOATBEPXKAEHO NPOBEAEHHBIM
HayyHbIM uccnenoeaHueM. KareropuanoHas npu-
HaEXHOCTL PRAA HO30MOMMYECKUX HAMMEHOBaHWA,
MP-CemMnoTHKa KOTOPLIX HE OTPaxXeHa B PEKOMEHAA-
umax O-RADS MRI or 2022 r., TpebytoT nogpobHoro
PA3bLRCHEHMA W AANLHENLLET0 N3YHEHUS.
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