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POCCHIMCKOE OBIIIECTBO PEHTTEHOJIOTOB U PAIMOJIOT OB

BecTHHK PEHTICHOJIOI'NHA 1 PAANOJOIrUN
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Pestome

AkTyanbHocTb. [[pobaeMbl AMarHOCTUKM M NeveHus paka wenku maTtku (PLLUM) coxpaHstoT CBOK aKkTyanbHOCTb
“3-3a pocTa 3a601eBaeMOCTM M BbICOKOM CMEPTHOCTM OT AAHHOM MaTon0rMm, BKA4Yas NauMeHToK penpo-
LYKTMBHOMO BO3pacTa. «30/10TbIM CTAaHAAPTOMY» BU3yanu3aLmm OMyXonen LWerku MaTKu SBASETCS MarHUTHO-
pe3oHaHcHasg Tomorpadusa (MPT) opraHoB Manoro Tasa. MiMeTcs NpoTMBOpeYnBblie AaHHbIE OTHOCUTENbHO
3P PEKTUBHOCTU YNbTPa3BYKOBOro uccnenoanus (Y3M) B AnarHoCcTMke napameTpanbHOM MHBA3mKU. B To xe
BpPeMS yCrnexyu COBPEMEHHOW YNbTPa3BYKOBOW COHOrpadumn B OHKOTMHEKONOMMM MO3BONMAM B3MNSHYTb Ha
npobnemMy AMarHOCTUKKM MecTHopacnpocTpaHeHHoro PLUM c 6onee onTMMUCTUYECKMX MO3ULMIA.

Uenb: oueHka Bo3moxxHocTel Y3 u MPT B AMarHoctuke MectHopacnpocTpaHeHHoro PLLUM u guHamMmyeckom
MOHWUTOPUHIE CTPYKTYPHbIX U3MEHEHWI LEeMKM MATKM B NPOLLECCE KOMMIEKCHOTO IeYeHus.

Marepuan n metoabl. [1poBeaeHO OfHOLIEHTPOBOE PETPOCMNEKTUBHOE BbIOOpOYHOE nccneposaHue. MNpo-
aHaNM3MPOBaHbl pe3ynbTaTbl ly4yeBblX MeToAoB (KomnaekcHoe Y3 n MPT) y 23 naumeHTtok ¢ PLUM, n3 Hux
7 KeHLLMH penpoayKTUMBHOro Bo3pacta. [1o ructonornyeckon crpyktype y 20 (87 %) nauneHToK onpenensnach
NJ0CKOKNEeTOYHas KapunHoMma, y 3 (13%) - sHpouepBukanbHasg ageHokapumHoma. B 18 cnyvasx (78,3%) B npo-
Llecce KOMM/IEKCHOTO SIeYeHUs BbINOHEH XMpypruyeckuit atan, B 5 (21,7%) npoBeaeHa TonbKo XMMMONy4YeBas
Tepanus. Xvpypruyeckoe BMeLLaTeNbCTBO B 06beMe 3KCTMpNaumMM MaTku € NpuaaTtkaMmu 1 Ta3oBon numda-
[LeH3KTOMMM OCYLLECTBIEHO Ha NepBOM 3Tane y 3 (13%) 601bHbIX co cTagmen 1B1, octanbHbiM 20 naumeHTkaMm
(87%) npoBepneHa HeoaaboBaHTHas nonnxummnotepanus (HAMXT), koTopyto LONOAHWAA XMMUMO3IMB0AU3aLMMS
MaTouHbIX apTepuit (XOMA) B 7 u3 20 (35%) cnyuyaeB. Y3W BbinonHeHbl BCEM NAUMEHTKAM Ha annapare eSaote
Pro c npumeHeHneM BbICOKOTEXHOMOMMYHbIX METOLOB MO 06LEeNnpuHATON MeToaumKe: B-pexxum, gonnnepo-
rpacdus B SHEPreTMYecKoM pexmme, 3D-peKoHCTPYKLMS B aHTMOPEXMME, yNbTPa3BykoBas Tomorpadua. MPT
OpraHoB Masioro Tasa C KOHTpacTupoBaHueM nposefeHa y 21 3 23 naumeHTtok (91%) Ha ToMorpadax ¢ Ha-
NpsKeHHOCTbIO MarHuTHoro nons 1,5 Tn (Canon Vantage Atlas, Siemens Magnetom Aero).

Pesynbrartbl. B npouecce nposeneHns XOMA n/mnun HAMXT y Bcex naumeHTok (20 u3 20) oTMe4anocb yMeHb-
WweHne obbeMa LeMKN MaTKM U TOKYCOB HEOBACKYNSPU3aLMK, B GONBLIMHCTBE C1ly4aeB — CHUXKEHME CKOPOCTH
KpOBOTOKa. Bk/ltoUeHme XMpypruyeckoro 3tana B 1e4eHne BO3MOXHO MpU OTCYTCTBMM AaHHbIX NapaLepBuKanb-
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ORIGINAL RESEARCH

HOM, NnapamMeTpanbHON MHOUABTPALMKU, OCHOBAHHbIX HA KIMHUYECKMUX, MarHUTHO-PE30HAHCHbBIX U YNbTPa3By-
KOBbIX JaHHbIX C Y4ETOM OTCYTCTBMS YNbTPa3BYKOBOrO NPU3HaKa «napalepBuKanbHbli cocya +». OTcyTcTBME
YKa3aHHOro Npu3Haka W, COOTBETCTBEHHO, MapaMeTPaNibHOM MHBA3MKU KOPPENMpoBano ¢ pesynstatamu MPT.
MNMoka3zaTtenu omMarHocTnyeckon MHGopMaTMBHOCTM Y3 B BbISiBNEHWM NapaMeTpanbHOM MHBA3MKM COCTaBUIIN:
4yBCTBUTENbHOCTb — 89,4%, cneundunyHocTb — 91,3 %, NporHocTMyeckas LeHHOCTb MONOXUTENbHOMO pe3ynbrarta
(MUP) - 89,4%, nporHocTnyeckas LeHHOCTb oTpuuatensHoro pesynstata (MLUOP) - 55,2%. YyBcTBUTENBHOCTD,
cneunduyHoctb, MUMP n MUOP MPT B BbisiBNeHUM napaMeTpanbHOM MHBA3umM coctaBunu: 76,9%, 75,0%,
83,3%, 66,7 % pna uccneposatenst 1 (ctax 2 ropa) u 91,7%, 87,5%, 84,6%, 77,8% nna vccneposarens 2 (Ctax
8 neT) COOTBETCTBEHHO.

3akntoueHue. [pMMeHeHne BbICOKOTEXHOIOTMYHBIX METOA0B AnarHocTuku (Y3 n MPT) no3BonseT ¢ BbICOKMMM
noKasaTtensMm AMarHoCTMYeCckon MHOOPMaTUBHOCTU BU3Yann3MpPOBaTb NapaMeTpanbHyo MHBa3uio npu PLLUM.
KntoueBble cnoBa: pak Wenkn MaTku; MECTHOPACNPOCTPAHEHHbIN PaK LWEeNKN MaTKK; TpEXMepHas axorpadws;
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Abstract

Background. The problems of diagnostics and treatment of cervical cancer (CC) currently remain relevant
due to the increase in morbidity and high mortality from this disease, including patients of reproductive
age. The “gold standard” for visualization of cervical tumors is pelvic magnetic resonance imaging (MRI).
Data on the efficiency of the method in diagnostics of parametrial invasion are contradictory. At the same
time, the successes of modern ultrasound sonography in oncogynecology allowed us to look at the problem
of diagnostics of locally advanced CC from a more optimistic standpoint.
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BeepeHue / Introduction

Objective: evaluation of the capabilities of ultrasound and MRI in the diagnosis of locally advanced CCand
dynamic monitoring of structural changes in the cervix during comprehensive treatment.

Material and methods. The single-center, retrospective, selective study was carried out. The results of
complex ultrasound and MRI were analyzed in 23 patients with CC, including 7 patients of reproductive
age. According to the histological structure, squamous cell carcinoma was determined in 20 (87%) cases,
endocervical adenocarcinoma in 3 (13%) cases. During comprehensive treatment, 18 patients (78.3%)
underwent surgery, 5 (21.7%) patients had only chemoradiation therapy. Surgical treatment (extirpation of
the uterus with appendages and pelvic lymphadenectomy) was performed at the first stage in 3/23 (13%)
patients with stage IB1, the remaining 20/23 (87%) underwent neoadjuvant polychemotherapy (NAPCT),
which was supplemented in 7/20 (35%) cases with uterine artery chemoembolization (UACE). Ultrasound
examinations were performed in 23 patients on the eSaote Pro device using high-tech methods according
to generally accepted technique: B-mode, Dopplerography in energy mode, 3D reconstruction in angio
mode, ultrasound tomography. Pelvic contrast-enhanced MRI was carried out in 21/23 (91%) patients on
tomographs with a magnetic field strength of 1.5 T (Canon Vantage Atlas, Siemens Magnetom Aero).
Results. During UACE and/or NAPCT, all patients (20/20) showed a decrease in cervical volume,
neovascularization loci, and blood flow velocity in most cases. The inclusion of the surgical stage of
treatment is possible in the absence of paracervical, parametrial infiltration data based on clinical, magnetic
resonance and ultrasound data, taking into account the absence of the ultrasound sign “paracervical vessel
+”.The absence of this sign and, accordingly, parametrial invasion, correlated with MRI results. The diagnostic
informativeness indicators of ultrasound in detecting parametrial invasion were: sensitivity 89.4%, specificity
91.3%, positive predictive value (PPV) 89.4%, negative predictive value (NPV) 55.2%. Sensitivity, specificity,
PPV and NPV of MRI in detecting parametrial invasion were 76.9%, 75.0%, 83.3%, 66.7% for researcher
1 (2 years of experience) and 91.7%, 87.5%, 84.6%, 77.8% for researcher 2 (8 years of experience), respectively.
Conclusion. The use of high-tech diagnostic methods (ultrasound and MRI) allows for high diagnostic
performance in visualizing parametric invasion in CC.

Keywords: cervical cancer; locally advanced cervical cancer; 3D echography, 3D angiography, ultrasound
tomography, magnetic resonance imaging, paracervical tumor infiltration, parametrial tumor infiltration,
resistance index, blood flow velocity, uterine artery chemoembolization, neoadjuvant polychemotherapy.
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MecTHopacnpocTpaHeHHbi PLLIM ctaguin lIA—

Pak welikn maTtkn (PLLUM) — Hanbonee pacnpo-
CTPaHEHHbI BUA, ONYyX0OSel XeHCKON penpoayKTmB-
HOW cucTeMsbl. MpobdnemMbl AMarHOCTUKM N NeYeHns
PLLIM coxpaHsiloT akTyanbHOCTb M3-3a pocTa 3abone-
BAEeMOCTW 1 BbICOKOW CMEPTHOCTW OT AaHHOW NaTof0-
TN, BKAKOYas NauneHToK penpoayKTMBHOIO BO3pacTa.

Mo cTatucTnyeckum gaHHbIM, UMEEeTCs YeTkasa
TeHaeHums K pocTy 3abonesaemocTu PLLIM. Tak, ecnu
MHAEKC HaKOMIeHUS KOHTUHreHTa 60NbHbIX PLLM
B 2012 r. B Poccun coctaenan 11,3, 1o yxe B 2022 T.
OH noBbicuncsa ao 12,5. NMokasaTtenb 3abonesae-
mMocTu Ha 100 Teic. HaceneHua B 2012 r. cocTaBumn
115,0 cnyyas, aB 2022 r. - 127,6 [1, 2]. ABconioT-
HOE€ YMCIO BNEPBbIE BbISIBIEHHbIX 3/T0KA4YECTBEHHbIX
HOBOOOpas3oBaHWii Wenkn maTkm B 2012 r. 4OoCTUMO
14 865, aB 2022 . — 15 607. JleTanbHOCTb B TE4EHNE
1 roga c MOMeHTa yCTaHOBMIEHNS AMarHO3a BbiICOKas:
B 2012 r. - 17,0%, xota B 2022 r. nokasaTesib yMEHb-
wwuncsa oo 11,9%.

IVA no knaccudukaummn, paspadoTtaHHon B 2019 .
MexayHapoaHow dpenepauner akywepoB U TrMHEKO-
noros (International Federation of Gynecology and
Obstetrics, FIGO), xapakTepuadyeTtcs HebnaronpusaT-
HbIM MPOrHO30M U PeLManBHbIM TeYeHneMm. Brrtoye-
HME B KOMMIEKCHOE NIeYeHNE HEOAAbIOBAHTHOM NOAN-
xummoTtepanuu (HAMXT) n/unmn xummoambonusaunm
MaTO4YHbIX apTepuin (XSMA) no3BOMNO BbINOHATb
XUPYPruYecknin atan v ynydatb pesynbtaTbl 6e3pe-
LMONBHOM BbXMBaeMocTn [3, 4].

BaxkHbIMUY KpUTEPUSAMU NEPBUYHON ANArHOCTUKMN
PLLIM aBAS1OTCS OLLEHKM ONYXO0NEBOro o4ara Lemnkn
MaTku (pa3mep 06pas3oBaHuns), ONyxoneBom UHPWb-
Tpauun napauepBnKanbHblX TKAHEN, NapaMeTPUEB
1 nopaxeHnsa numdaTnyeckmx yanos [5, 6].

KntouyeBblM acnekTom BbiOOpa Buaa NpoTMBO-
OMNyx0JSIeBOV TEpanmmn 1 BOSMOXHOCTU BbINOSIHEHUNS
XVUPYPruyeckoro Ne4eHns CRYXUT Hanm4me uam oT-
CyTCTBME NnapameTpasnbHOn nHeasunm (ctagusa |I1B
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n 6onee no FIGO) [5, 7]. Taknum o6pazom, MeToabl
OMarHoOCTMKM NOMUMO OMnpeaeneHns nokanmsaumm
1 pa3MepoB OMyxoJin raBHbIM 06pPa30M A0KHbI OT-
BETUTb HA BOMPOC O HAJIMYMUM MHBA3UKN NPUNEXALLEN
knetyatkn. JaHHasa 3agada okasanacb AOCTaTO4YHO
TPYOHOW A1 COBPEMEHHbLIX METOA0B AMArHOCTUKMN.
HecmoTps Ha TO 4TO BEAYLLMM UHCTPYMEHTOM Ama-
FHOCTUKM MecTHopacnpocTpaHeHHoro PLLIM asnaeT-
Csl MarHUTHO-pe30oHaHcHasa Tomorpadpusa (MPT), ee
nokasatenn NHGOPMaTUBHOCTU B BbIIBIEHUN NHBA-
3um cocTaBnsioT 0T 71% a0 88% no gaHHbIM PasHbIX
aBTOpoOB [8-11]. B uenom nmetoTcs KOHTpaBepcum
OTHOCUTENbHO BO3MOXHOCTEN BbISIBIEHNS MapamMe-
TpanbHOM MHBa3nUM MeToaomM MPT Ha HavyanbHbIX
cTaamusix, 0coO6eHHO NMpu BapMKO3HOM pacLLUMPEeHUm
BEH Tasa, HaNn4num NPULLIEEYHbIX MMOMATO3HbIX Y3-
J10B, CTENIOLLEMCS XapakTepe pocTta 1 N30AMpoBaH-
HOM NOPaXeHN NapameTpuns B BUAE NHBA3NKU COCY-
nos [8, 12].

BenyTtcs NHTEHCMBHbIE NCCNEAOBAHNS B OTHOLLE-
HMM BO3MOXHOCTM MCMONb30BaHUS YNbTPa3BYKOBbIX
nccneposaHnii (Y3W) ons oueHkmM onyxoneBom UH-
duneTpaunn napauepsmkanbHbix TkaHen [13]. Cneny-
€T OTMETUTb, YTO ANArHOCTUYECKNIA aNrOPUTM CBS3aH
C MPUMEHEHMNEM TPEXMEPHbIX YNbTPAa3BYKOBbIX TEXHO-
norui, Taknx kak 3D-aHrnorpadus n ynstpassykosas
Tomorpadus [14]. Ycnexn COBPpeEMEHHOM ybTpa3By-
KOBOW COHOrpaduu B OHKOrMHEKOIOr M NO3BONAN
B3MISIHYTb HA NPO6AEMY AMarHOCTUKM MeCTHopac-
npocTtpaHeHHoro PLLIM ¢ 6onee onTMMNCTUYECKNX
nosunumnin [14, 15]. OgHako cnopbl OTHOCUTENBHO Me-
Toaa Bbibopa B OLeHKe napaMeTpasnibHOM MHBA3NK
npn PLLIM coxpaHstoTcs.

Llenb — oueHka Bo3MoxHocTen Y3 n MPT
B AMArHOCTUKE MecTHopacnpocTpaHeHHoro PLLUM
M ANHAMUYECKOM MOHUTOPUHIE CTPYKTYPHbIX N3Me-
HEHUI LWWENKN MaTKX B NPOLECCe KOMMSIEKCHOIO ne-
YeHus.

Martepuan n metoasl / Material and methods

MpoBeaeHoO 0A4HOLEHTPOBOE PETPOCNEKTUBHOE
BbIOOpPOYHOE nUccnenoBaHue. lNMpoaHanManpoBaHbl
pe3ynbTaTbl MPUMEHEHUS NYYEBLIX METOA0B (KOM-
nnekcHoe Y31 n MPT) y 23 nauneHnTtok ¢ PLUM, n3
HUX 7 XEHLLMH PEnPOayKTUBHOro Bo3pacTta. Pacnpe-
OeneHne naumeHToK B 3aBUCUMOCTM OT cTaaum PLLUM
npeacTaeneHo B Tabnvue 1.

Mo ructonornyeckom ctpyktype y 20 (87%) na-
LIMEHTOK onpeaensanack niaoCKOKAETO4YHas KapLMHO-
Ma, y 3 (13%) — aHgouepBrKanbHasa agaeHokapLmHoMa.

Y 18 (78,3%) 601bHbIX B NPOLLECCE KOMIMIEKCHOIO
NIe4eHuns BbIMOSIHEH XMpyprudecknin atan, 5 (21,7%)
naumeHTKam NpoBeaeHa TONbKO XMMNOyYeBas Tepa-
nus. BKoYeHne xmpyprmyeckoro atana B KOMMaeKc-
HOE feyeHne MecTHopacnpocTpaHeHHoro PLUM Tpe-
©0Bano KOHKPETM3ALMM B OTHOLLEHUM MHPUABLTPALUN
napawepBuKanbHbIX, NapaMeTpanbHbIX TKAHEN.

Y3WU npoBepeHbl 23 naumMeHTkamM Ha annapare
eSaote Pro ¢ npumeHeHnemM BbICOKOTEXHONOMNYHbIX
MeTOoA0B MO OOLLENPUHATON MeToaMKe: CHavyana
B B-pexunme, 3atem BbiNnonHANacb gonnneporpadus
B QHEPreTMYECKOM PEeXUME, 1 B 3aBEPLUEHNE NPU-
MEHSINCb BbICOKOTEXHONOMMYHbIE YNbTPA3BYKOBbLIE
MeToabl — 3D-PEKOHCTPYKLMS B aHTMOPEXUME, YIb-
TpassykoBas ToMmorpadus.

MPT ¢ KoHTpacTnpoBaHmem nposegeHa y 21
(91%) naunmeHTkn Ha Tomorpadax ¢ HaNnPSXKEHHO-
CTbto marHuTHoro nonga 1,5 Tn (Canon Vantage Atlas,
Siemens Magnetom Aero). lNpoTtokon MPT opraHos
Masioro Tasa CoOOTBETCTBOBas pekomMeHaauusam E.-
ponenckoro obLLEeCTBa YPOreHUTasbHbIX PaAMOSIOroB
(European Society of Urogenital Radiology, ESUR) ot
2020 r. n KoHceHcyca ny4eBbix AnarHoctos oT 2024 1.
[16]. MpoTokon MPT Bkntoyan nonyvyeHue T2-3Be-
LLIEHHbIX N306paxeHuin (T2-BU) B Tpex B3aMMHO nep-
NEHOVKYNSPHbIX MIOCKOCTSX (KOCble CPE3bl MO OCK
1 NepneHamnKynsapHoO ocu wenkn matkn), T1-BU ¢ no-
OaBNEHNEM CUrHana oT XXNMPOBOM TKaHW, Anddy3n-
OHHO-B3BelLEHHble n30bpaxeHus ¢ b-pakTopom
B3BeLlleHHocTn A0 1000 MM2/C 1 AMHAMUYECKOE KOH-
TpacTHOE yCuieHne npenapatamm Conen ragonmvHus.

Anroputm o6cnenoBaHusa nauyMeHToK ¢ Mopdo-
nornyeckm sepmndbunumpoBaHHbiv PLLIM ¢ ncnons3osa-
HMUEM NyYEBbLIX METOAOB ANArHOCTUKM NPEeaCcTaBneH
Ha puUCyHke 1.

Pe3ynbraTbl / Results

MeTonom coHorpadum 6l OUueHEeHbl 0O6be-
Mbl OMYyX0JIEBbIX 04AroB LUerKn MaTKu, nokasaTenm
HeoBacKynsipusauum, napaMmeTpasnbHas 1 napauep-
BUKanbHas MHOUAbLTPALMS U Ta30Bble TMMMOY3JbI.
Y 6 naumeHTok 06bem Lwenkn He npesbitwan 30 cms,
y 8 XeHLWMnH B NocTMeHonayse ny 4 B penpoayk-
TUBHOM BO3pacTe OH Obl 6onee 60 cm®. JJaHHble no
obbemam Lelrkn MaTkn A0 Havyana nedyeHuns npmee-
OeHbl B Tabnuue 2.

Tabnuya 1

PacnpepaeneHue nauMeHTOK C pakoM LUeHKU MaTKu
B 3aBMCMMOCTU OT CTaAMM 3a60neBaHUs

Table 1

Distribution of patients with cervical cancer
by the disease stage

Crapusa 3aboneBaHus / Yucno naumeHTok, n (%) /
Disease stage Number of patients, n (%)
IB1 (T1bINOMO) 3(13)
[IA (T2aNOMO) 5(22)
[IB (T2bNOMO) 8 (35)
1B (THaN1MO, TIIbN1MO,
T36N1MO) 730)
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YnbTpa3sByKoBOE UCCNef0BaHME OPraHOB Masoro Tasa
B B-pexxume / Pelvic ultrasound in B-mode

v

Donnneporpacus / Dopplerography

Y

3D-aHruorpacdus n ynotpassykosas Tomorpacus /
3D angiography and ultrasound tomography

Y

MarHuTHo-pesoHaHcHas ToMorpadus opraHoB Manoro Tasa
€ KOHTpacTHbIM ycunenueM / Contrast-enhanced pelvic
magnetic resonance imaging

Puc. 1. AnroputM 06CnefoBaHUS NALMEHTOK C PAKOM LUENKM
MaTKu
Fig. 1. Algorithm for examination of patients with cervical
cancer

Y3U B gnarHocTuke napameTpasibHOM MHBa3nu

Mpun Y3U B B-pexnme onyxonesbie o4aru nao-
ckokneto4yHoro PLUM 6binv runo- uam n3oruno-
9X0reHHOW CTPYKTYpPbl 6€3 YETKNUX KOHTYPOB, O4armu
a4eHOKapPLMNHOMbI — N30rMMNO3XOrEHHOM CTPYKTYPbI
(puc. 2).

Ha BTOpOoM aTane obcnenoBaHns NpMMeHsinachb
MEeTOoAMKa 9HEPreTN4eCcKoro oNnaepoBCKOro Kap-
TUPOBaAHUS 015 BbIIBJIEHNS OCOOEHHOCTEN HeoBa-
CKynapm3aunm 1 NoayYeHns KOMYeCTBEHHbIX NOKa-
3arenein. OueHrBann CKOPOCTb KPOBOTOKA U MHOEKC
pe3ncTeHTHoCTM (resistance index, Rl). Y Bcex 23 na-
LLMEHTOK, BKJIIOYEHHbIX B UCCegoBaHne, permnctpu-
poBasncs Natonorn4eckmin KPOBOTOK, OLLEHKA KOTO-
pOro NpoBOAMNACh HE MEHEE YEM B NATM JIOKYyCax Kak
B LEHTpPE, Tak 1 N0 nepndepurm onyxoneBoro oyara
wernkn matkn. OgHako Npu BbIMOSIHEHUM SHEPreTn-
4eCcKOro AonnaepoBCKOro KapTUPOBaHNS B CTPYKTYPE
LUENKM MaTKN PErMCTPUPOBANICH PA3HOCKOPOCTHbIE

Tabnuya 2

06beMbl WeHKK MaTK1 Y NALMEHTOK A0 Havyana eyeHus

Table 2
Cervical volumes before treatment
Cragus 3abonesaHus / 06beM LIeNKK MaTKu, CM3 /
Disease stage Cervical volume, cm?
IB1 (T1bINOMO) 31,6+12,1
[IA (T2aNOMO) 61,2%+11,5
[IB (T2bNOMO) 58,1+26,9
[1IB (THaN1MO, TIIbN1MO, "
T3bN1MO) 67,9374

nokasartenu, 1 no npeobnagaHnto NMKOBO CKOPOCTH
(peak velocity, PV) kpoBOTOKa B OKYCax Mbl OTHOCWIN
NauMeHTOK K TON WA MHOM rpynne. To e KacanocCb
1 RI. B cooTBETCTBUM C NOKa3aTeNsiMn KPOBOTOKA Bbl-
[eneHbl cnenyoLume rpynnbl HabNoAEHWS:

— rpynna ¢ HU3KOCKOPOCTHbIM BbICOKOPESUCTEHT-
HbIM KPOBOTOKOM — 11 naumeHTok (47,8%);

— rpynna ¢ BbICOKOCKOPOCTHbIM BbICOKOPE3U-
CTEHTHbIM KPOBOTOKOM — 3 naumeHTkn (13,0%);

— rpynna ¢ BbICOKOCKOPOCTHbLIM HU3KOPE3UCTEHT-
HbIM KPOBOTOKOM — 4 naumeHTkn (17,5%);

— rpynna ¢ HU3KOCKOPOCTHbIM HN3KOPE3NCTEHT-
HbIM KPOBOTOKOM — 5 naumeHTok (21,7%).

MuHnManbHas CKOPOCTb KPOBOTOKA B OMyxone-
BOM QYare LENKn coctaBmaa 2 CM/c, MakcumarsnbHas —
23 cm/c. MNokasaTenb HU3KOPE3UCTEHTHOrO KPOBOTO-
ka — meHee 0,5, BbIcOKOpe3ncTeHTHoro — 6onee 0,5.
BbiCOKne CKOPOCTU KPOBOTOKA PErMCTPUPOBAIUCH
y 4 (17,4%) naumMeHTOK penpoayKTUBHOro Bo3pacra
ny 3 (13%) XeHLMH B NOCTMEHOMAy3€e CO CTaamsMu
T2b-3b (puc. 3, 4).

C uenbio onpeneneHns pacnpoCcTpaHeHns Onyxo-
J1 3a Npeaernbl LWenkn MaTku Ha 3aBepLuatoLLEeM aTane

OBP 13/4/2 NPC 5
ncr 7 C

EC123 I

‘ Puc. 2. 2D-3x0orpaMMmbl OMyx0NeBbIX 04YAroB MJIOCKOKJETOYHOrO paka Wewku MaTku (a, b)

Fig. 2. 2D echograms of cervical squamous cell carcinomas (a, b)
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Puc. 3. JonnneporpamMMbl NaumeHToK C pakoMm Lueiku matku ctagmun T2bN1IMO po neyexus:
a - nauueHTKa B NOCTMeHoMNayse; b — nauMeHTKa B penpoayKTMBHOM BO3pacTe

Fig. 3. Dopplerograms of patients with stage T2bN1MO cervical cancer before treatment:
a - patient in postmenopause; b - patient in reproductive age

BE1123

Puc. 4. lonnneporpamMma u 3D-aHrnorpaMma naumeHTku c pa- Puc. 5. 3D-aHrnorpamMma nauMeHTKU C PakoM LUEMKWM MaTKM
KOM LwenKkn MaTkn ctagum 1B craguum 111B
Fig. 4. Dopplerogram and 3D angiogram of a patient with Fig. 5. 3D angiogram of a patient with stage IlIB cervical
stage IIIB cervical cancer cancer

NPOBOAMAN YNIbTPA3BYKOBYIO ToMorpaduio n 3D-aH- BE1123 N

rnorpaduto. No HalwmMm HabNoAEHNSM, MPU3HAKOM
napauepBukanbHOM MHOUNLTPALUN Y NALLMEHTOK
¢ PLLIM MOXET CnyXuTb Hanmyine natonorn4eckmx co-
CY[0B, NPOOOIKAIOLMXCS B NapauepBukanbHyo 00-
nacTb (cocyapl, BbIXOASLLME 3a KOHTYPbI LUENKM MaT-
K1 no cepont wkane). ONnucaHHbIN CUMMATOM YCIOBHO
0603HauNNN Kak «napawepBuKanbHbli cocyn +». Mpu
NPOBEAEHNM YNLTPA3BYKOBOW TOMOrpadun ¢ ToNLWM-
HOW cpe3da 1-5 MM Mbl NOAYYNAN BOSMOXHOCTb BU-
3yanmaaumm Menkmx naTonormyeckmx cocyaoB B na-
pauepBuKkanbHoli obnactn. Busyanusaums cumntoma
«napaLepBukanbHbli cocyg +» oTMedeHa y 17 n3 23
(73,9%) naumenTok ¢ PLLIM (puc. 5, 6).

K npenmyliectsam 3T0ro MeToga OTHOCATCS:
OOCTYMNHOCTb, OTCYTCTBUE Iy4EBON HArpy3ku, BO3-

Puc. 6. YnbTpa3BykoBas TOMOrpamMMa MaLMEHTKM C PaKoM
wevikn Matku cragum IIB. CumntoM «napauepBuKanbHbI

MOXHOCTb NOBTOPHbIX 06CNEA0BaHNIA, OTCYTCTBME COCYR, +» 0BO3HANEH CTPENKOR

HE06X0AMMOCTM BBEAEHNA KOHTPACTHOrO BeLLecTsa. Fig. 6. Ultrasound tomography of a patient with stage I1IB
OnHako TpexmepHble Y3M-mMeToamnkn Toxe umeroT cervical cancer. The “paracervical vessel +” symptom is indi-
orpaHn4eHns B OTHOLLEHNIW BbIABJIEHUSA MPOTAXEHHO- cated by an arrow
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CTW ONYX0JIEBOM MHOUNBTPALMM NapaLepBMKanbHbIX
1 napamMeTpasbHbIX TKAHEN.

Xupyprudeckoe neyeHme B 06beMe akcTUpna-
LMM MaTK1 C npuaaTkaMmn 1 Ta3oBon nnuMmdaneHak-
TOMWM BbINOJIHEHO HA NEPBOM aTane y 3 NaunmeHToK
(13%) co ctaguen IB1, octanbHbiM 20 (87%) npose-
neHa HANMXT, kotopas y 7 (35%) 13 HMX oononHeHa
XOMA. Kputepmnsamm gns npoBeAEHNS CENEKTUBHOMN
XOMA aBnsanmcb o6beM werikn matkm 50 cm® n 6o-
nee, a Takke KPOBOTEYEHNE U3 OMYXOJIN LLENKN MATKM.
YMeHblueHne o6bemMa LEekn MaTku No pesysibtTatam
KomnnekcHoro Y3W opraHoB manoro tasa oTmeva-
nocb y Bcex naupeHTok (100%). B rpynne, roe 6bina
BKJIlo4eHa XOMA, Habnoaanock HanbonbLlee yMeHb-
LeHe obbemMa Lenkn MaTkn: y 6 U3 7 nauneHToK OH
cokpartumncs B cpegHem Ha 80,3£10,1%, y 1 yyacTHu-
Lbl YMEHbLLEHNE cocTaBmno 46,9% (puc. 7).

OueHky apDEKTUBHOCTN XUMMOTEPANUN OCY-
LECTBNANM Yepes 2 Hed NOCre ee NPoBedeHus.
B npouecce BbinonHeHns HAMXT n XOMA onyxone-
Bble 04arun WenKmM MaTkm U3MEHSINCb N CTPYKTypa
LUEenKM MaTKn BU3yanmanposanach kak anda@ysHo He-
0OHOPOOHAsA N30rMNO3XOreHHas.

HavmeHblInin perpecc obbemMa ek mat-
ku (Ha 13,3%) n ymepeHHoe yMeHbLLEHNE JTIOKYCOB
naToNorM4eckoro KPoBOTokKa no pesyabratam Y3U
Obl/I0 OTMEYEeHO y 1 nauneHTKM ¢ 3HAoUEpPBUKasb-
HOW ageHoKapumMHoOMoOn ctagmmn T2a, npy naTomMop-
donornyeckom nccnegoBaHnm NOCToONEPaUVOHHOO
MaTepmana BbisiBfieHa BTOpasi CTENEHb JIEKAPCTBEH-
HOro natomopdoaa. 3Ha4MMoe yMeHblLUeHe 0O0bemMa
LUENKN MaTKM 1N NOKYCOB NATOIOrMYECKOro KPOBOTOKA
BbIiBNEHO B 9 cnyyasix (39%).

Ma3meHeHue nokadatenen PV n Rl otmeyeHo
y BCeX NaumeHToK nocne nposeneHns XoMA u/vnn
HAMMXT. Mony4eHbl cneayowme AaHHble:

— B rpynne ¢ HN3KOCKOPOCTHbIM BblCOKOpPE-
3MCTEHTHbLIM KPOBOTOKOM (12 nauymeHTok) — PV
6 cm/c, PV, MeHee 2 cm/c, Rl 6onee 0,5;

max

K

o3
1.8

¥ ‘:“

— B rpynmne ¢ BbICOKOCKOPOCTHbLIM BbICOKOPE3N-
CTEHTHbIM KPOBOTOKOM (2 nauneHnTkn) — PV 7-10 cm/c,
RI 6onee 0,5;

— B rpynne ¢ HN3KOCKOPOCTHLIM HU3KOPESUCTEHT-
HbIM KPOBOTOKOM (6 naumeHTok) — PV, .. 6 cm/c, PV,
MeHee 2 cm/c, Rl meHee 0,5.

Cnenyet OTMETUTD, 4TO Y 3 MALUMEHTOK U3 rPynMnbl
C HM3KOCKOPOCTHbBIM HU3KOPE3NCTEHTHLIM KPOBOTO-
KOM, HECMOTPS Ha cHxeHue PV, ymeHbLlumncs R, ko-
TOPbIN Obl1 BEICOKUM 00 NeveHunst, a'y 3 60/bHbIX HU3-
kuii Rl coxpaHuncs. OcobeHHOCTU gonnneporpadun
y NaUMEHTOK AAHHOM rpynnbl TPEOYOT OTAENbHOI0
OCMBbICNEHUS N MPOOOSIKEHNS U3YYEHUS.

OCHOBHbIM KpuTEpPUNEM pe3ekTabenbHOCTU AB-
NN0Cb YMeHbLLeHEe oO6bema onyxosnu 6onee 4em Ha
50%, a Takxe OTCYTCTBME NapauepBmKanbHOW, napa-
MeTpanbHOM nHdunbTpaumn. Y scex 20 naumeHTok
nocne XOMA n/unu HAMXT cumnToM «napauepBu-
KaNibHbIM cocyn, +» He BU3yanuauposasncs (Tabn. 3).

B nocneonepaunoHHom nepuoge y 15 (65,2%)
naumeHToK Oblia oLeHeHa CTeneHb eKapCTBEHHOI0
natomopdoaa no knaccudukaumm E.®. JlywHnkosa
(Tabn. 4).

Y 2 n3 23 naupeHTok (8,7%) no pedynsratam rv-
CTOJSI0MMYECKOro CCNegoBaHmMs 0TMEYEHO BpacTaHne
ONyxonu B XXMPOBYIO KeTHaTKy NapamMeTpus.

MpuHMMasn BO BHUMAHWE JaHHbIE TPEXMEPHbIX
Y3W, Bn3yanuanpyemsbliii yibTpas3ByKOBOM NPMU3HaK
«napauepBuKanbHbll cOcyn, +» yKa3blBAET HA UH-
GuUnbTpaLMIo OKPYXaIOLWKWX TKAHEN, 4TO UCKAOYaeT
XVUPYPruyeckuin atan nedveHmns. YyBCTBUTENbHOCTb
KOMMJIEKCHOIO yNbTPa3BYKOBOro MeTO4a B BbiSiB/lE-
HUW NapameTpanbHOn nHBasum PLLUM B Hawem nc-
cneposaHum coctasuna 89,4%, cneyndPunyHoOCTb —
91,3%, NnporHocTMYeCKas LEHHOCTb MOOXNTENBHOIO
pesynbtarta (MUMP) — 89,4%, nporHocTnyeckas ueH-
HOCTb oTpuuatensHoro peaynsrata (MUOP) — 55,2%.

Y 51323 (21,7%) naumeHToK BbIMOSHEHO XMMWO-
JIy4eBOE fIe4eHME N0 pagrikanbHOM NporpaMmmMe BBuay

Puc. 7. 2D-3x0orpamMMmbl NauMeHTKM C pakoM Lierkn mMatku ctaauu |11B po neyenus (a) u nocne npoBeneHMs BTOPOro Kypca Heo-

aAbIOBAHTHOM nonmxumuotepanuu (b)

Fig. 7. 2D echograms of a patient with stage IlIB cervical cancer before treatment (a) and after the second course of neoadju-

vant polychemotherapy (b)
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Tabnuya 3

Busyanusauums cuMnToMa «napauepBUKanbHbIN COCYZ, +» Y NALUEHTOK C PAKOM LIEKMU MaTKU A0 U Noc/ie NpoBeAeHUs
XMMHUO3MOONU3ALMMU MATOUHBIX apTePUI U/UNW HEOAAbIOBAHTHOM NoMxumMuoTepanum (n=20)

Table 3

Visualization of the “paracervical vessel +” symptom in patients with cervical cancer before and after uterine artery
chemoembolization and/or neoadjuvant polychemotherapy (n=20)

CuMNTOM «napalepBuKanbHblit cocy +» / “Paracervical vessel +” symptom

Crapmsa 3aboneBanus / Disease stage
Lo neyenwns / Before treatment Mocne neuenus / After treatment
+(n=3) -
11A2 (T2aNOMO) ~(n=2) (n=5)
11B (T2bNOMO) +(n=8) - (n=8
[1IB (THaN1MO, TIIbN1MO, T3bN1MO) +(n=7) - (n=7)

Tabnuya 4

PacnpepeneHue naumMeHTOK B 3aBUCUMOCTY OT CTENEHM
NeKapCTBEHHOro natoMopdo3a

Table 4

Distribution of patients depending on the degree of treatment
pathomorphosis

CTeneHb nekapcTBEHHOro
natomopcdo3sa / Degree
of treatment pathomorphosis

Yucno naumenHTok, n /
Number of patients, n

1 4
2 10
3 0
4 1

HEeLOCTUXKEHNS OOBbEKTUBHOMO KITMHNYECKOr0 OTBETA
(no kputepusam RECIST 1.1). O6beMbl LLENKN MaTKK
nocne xmmotepanunm yMeHbLlIMAnch Ha 61,1+21,4%.
[MporpeccunpoBaHmne npoLecca BbiiBAEHO Y 2 n3 23
(8,7%) naumeHTOK (MeTacTasbl B NOAB3A0LLHbIE, Ma-
paaopTanbHble IMMGOY3bl).

MPT B gunarHocTuke napamMmeTpasibHON UHBa3Nu

Bo nasbexaHune owmnbok npu Y3 B oLeHke na-
pauepBuKanbHOM U NapameTpanbHON MHGUAbTPa-
unmmy 21 n3 23 (91,3%) naumneHtok ¢ PLLIM go Ha-
yana v B npoLiecce nevyenus dbina nposegeHa MPT
OpraHoB Manoro Tasa no MyabTMNapamMeTpPU4eCcKoMy
NPOTOKONY.

PeTtpocnekTtuBHbIN aHann3 MPT-n3o00paxeHnii
NPOBOAWICS OBYMS PEHTIEHOIOraMm C ONbITOM pac-
wmnpposkm MPT 2 ropga (nccneposatenb 1) u 8 net
(nccneposartens 2). HyBCTBUTENBHOCTb U cneunduny-
HoCTb MPT B AMarHoOCTMKe napauepBuKanbHOM 1 na-
pamMmeTpanbHOn nHBa3nn coctaBunm 76,9% n 75,0%

ona nccneposatensa 1 (MUMP 83,3%, MNMLUOP 66,7%)
n91,7% n 87,5% ana nccneposatena 2 (84,6%,
77,8%) COOTBETCTBEHHO.

Cnenyet OTMETUTb, 4TO UCCNEeAO0BaTENAMN NOA-
TBEPXAEHO TPU TMNA NapameTpanbHOn nHeasum [7]:
no TNy BbINAYMBaAHNS ONYX0AM B NapamMeTpasnbHyto
KneT4yaTKy npm ee oNyxoneBoM 3aMeLLEHNN, NO TUMNY
MHBa3MM B NapamMeTpanbHble coCyabl U CANKYNO-
o0pasHasi MHBa3ns Mo TUMy TXXNUCTOM MHPUNLTPaLMK
(punc. 8). Mpwn BCeEX 3TUX BbIAENFEMbIX TUMAX MHOWUNb-
Tpauuun He BM3yanm3npoBanach LepBuKanbHas CTPo-
Ma B BUAE MMMNONHTEHCUBHOW KONbLEBUOHOM CTPYKTY-
pbl N0 nepndepmn LWERKN MaTKMW.

K yncny npobnem, npmBoaswmx K owmnbdkam
B ONpeaeneHnm ctagum onyxonn, oTHOCATCS TPYA-
HOCTU B ee auddepeHumaLmm OT OTEKA OKPYXKAKOLLMX
TKaHEN N NCKIIOYEHWE NHBA3UKM BO BRaraamile npu
HaNM4YMUM ONYXONU LIENKM MaTKN BONbLIOro pa3me-
pa. Tak, 4eTkas Bu3yannsaums rumONHTEHCMBHOIO
LMPKYASPHOro Cnosi COXPaHEeHHOM MbILLEYHOW CTEH-
K1 Bnaranuvuia B 06nacTtv CBOA0B Npu nponabupo-
BaHMM ONYXO0AM BO BRaranuule, a Takxe Hapy>KHOro
CNOS CTPOMbI LUENKM MaTKM NO3BOASAA UCKIOYNTb
MHBA3UIO B HUX (puc. 9).

Mpwn anannse pesynstatoB Y3U n MPT Bbisene-
HO, YTO OTCYTCTBME YNbTPA3BYKOBOIro NpmM3Haka «na-
paLepBuKanbHbI COCYA +» KOPPENMPOBANO C OTCYT-
CTBMEM NnapameTpanbHOM MHBA3UN.

B uenom MPT aBnseTcsa 4OCTaTO4HO TOYHOM Me-
TOOMKOW B OLLEHKE MHBA3MK OMyX0nu B NapameTpuil
1 nonesHa anga anddepeHumaumm nokann3oBaHHOM
1N MECTHOPACNPOCTPAHEHHOW OMYXONW LLUENKN MaTKMN.
Cnoco6bHocTb MPT nckntoyaTtb OMyx0eByio MHBA3UIO
OT OTeKa OKPYXaloLLMX TKaHEN He CTOSb HaAEXHa.

O6cyxaeHue / Discussion

MapameTpuranbHas MHBa3ns urpaet pewaroLlyto
pPOnb Kak B MOCTAHOBKE KJIMHWYECKOM CTaaumn, Tak
nB Bbl60pe MEeTOoAa NPOTMBOOMNYXONEBOIoO 1Ie4HeHNS.
PelueHne 0 TOM, Kakme naumeHTbl 4OKHbI nony4ynTb
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Puc. 8. Tunbl napameTpanbHOM MHBA3MM OMYXONU LUENUKU MATKM:

a - BbINFYMBAHUE onyxonu U 6annoHoobpasHas aedopmaums KOHTYpa; b — cnukynoobpasHas MHBA3Wsa NapaMeTpanbHOM KneTyar-
KW; ¢ — napaMeTpanbHas MHBa3us Mo X04y KPOBEHOCHbIX COCYLOB.

CxeMaTuyHas BM3yanu3aLums Onyxonu LWekiKM MaTKU B aKCManbHOM NIOCKOCTU: 1 — cTpOMa Leku MaTku; 2 — LepBUKaNbHbIN KaHan;
3 - oMyxofb LWeNKMU MaTKu, 4 — KPOBEHOCHbIEe COCYAbl NAapaMeTpanbHOM KneTyaTku, 5 — XMpoBas KieTyaTka Tasa

Fig. 8. Types of parametric invasion of cervical tumors:

a - tumor protrusion with balloon-shaped deformation of the contour; b - spicule-shaped invasion of parametric tissue;
¢ - parametrial invasion along blood vessels.

Schematic visualization of a cervical tumor in the axial plane: 1 - cervical stroma; 2 - cervical canal; 3 - cervical tumor;
4 - parametrial blood vessels; 5 - pelvic adipose tissue

Puc. 9. MarHUTHO-pe30HaHCHble TOMOrpaMMmsbl B pexxume T2-BU B akcuanbHOWM NnockocTu:

a - Cpe3 Ha YpOBHE BepxHel TpeTu Bnaranuiia, onyxonb (3Be3404Ka) nponabupyeT B MOAOCTb BRaranvwa 6e3 MHBa3MM CTEHOK
(cTpenka); b - cpe3 Ha ypOBHe cpefHei TpeTu LerKkn MaTKMW, OnMyXonb (3Be3L04Ka) C rMy6OKOM MHBA3WEN CTPOMbI WWENKU MaTKu
(cTpenka), 6e3 MHBA3MM NapamMeTpueB, COXPaHEH LIMPKYASPHbIA CNOM HAPYXXHbIX OTAEN0B CTPOMbI LWENKM MaTKM (TMMOMHTEHCUBHOE
KOnbLO)

Fig. 9. Magnetic resonance images, T2WI mode, axial plane:

a - section at the level of the upper third of the vagina, the tumor (asterisk) prolapses into the vaginal cavity without wall
invasion (arrow); b - section at the level of the middle third of the cervix, the tumor (asterisk) with deep invasion of the
cervical stroma (arrow), without parametrium invasion, the circular layer of the outer parts of the cervical stroma is preserved
(hypointense ring)

XUMMWONYYEBYIO TEPANUIO, CneayeT NpuHMMaTh Ha
OCHOBE TOYHOW OLLEHKN NapameTpasibHON NHBA3nn
[17-19]. Ons ynyyLieHns NoKanbHOro KOHTPONS U Bbl-
XNBAEMOCTH, ECNIM NapaMeTpabHas MHBa3ns obHa-
pyXeHa nocne onepaumn, pekoMeHayeTcs A0MN0NH-
TenbHasa xummony4desas tepanus [20].

B nccneposanun C. Bourgioti et al. nokasaHo,
yto MPT aBnseTca 60nee TOYHOM METOANKOM onpe-
JeneHns napaMmeTpasbHON NHBA3UKN, YEM KIIMHNYE-
ckasi OLeHKa Bpa4yoM-rMHEKONOroM nNpu BmaHyanb-
HOM py4HOM obcnepoBanum [21]. BknoyeHne MPT
B KJIMHWMYECKYIO OLLEHKY Yy4LUMI0 TOYHOCTb Onpe-
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OeneHns napamMmeTpanbHON MHBA3NN: YYBCTBUTENb-
HOCTb 1 cneumdunyHocTb coctaBunu 73,3% n 92,5%
COOTBETCTBEHHO. [pn CpaBHEHNM C NOCTONEPALN-
OHHbIMK NnaToMopdonornyeckumm gaHHeiMn K. Yang
et al. [22] nokadanu, 4yTo To4HOCTb MPT B OuEHKe
napameTpanbHON MHBa3UM coctaBmna 77,2%, 4yB-
CTBUTENBLHOCTL — 53,8%, cneundunyHocTb — 82,1%.
Kpome Toro, B uccnegosaHmm M.A. Shweel et al. [23]
MPT nmena cneumdunyHocTb 85,7% 1 6blna Ype3Bbl-
yanHo vyyscTeBuTenbHa (100%) B onpegeneHn napa-
MeTpanbHon nHeasum. C TouHocTbio 90,9% npoTtms
79,0% Z. Kraljevi¢ et al. [24] npoaeMOHCTpMpOBanu,
410 MPT npeBocCXxoanT KnnHM4yeckoe obcneanoBa-
Hue ons ctagmpoBaHus PLLUIM. B Hawel paboTe noa-
TBEPXOEHbI BbICOKME NOKa3aTenm MHGOPMaTUBHOCTH
MPT B guarHocTuke napameTpanbHOM MHBA3UM Npu
PLLIM: 4yBCTBUTENBHOCTb U CNeuMdUYHOCTb MeTOAA
y Bpaya co ctaxem coctaunm 91,7% n 87,5% coor-
BETCTBEHHO.

Mo paHHbIM MeTaaHanusa S. Woo et al. [8] (42
ctatbk no MPT-agmnarHocTuke n 8 no Y3M1), o6beam-
HEHHbIE YYBCTBUTENBHOCTb 1 cneundunyHocts MPT
0N OLLEHKM NapameTpanbHOi MHBa3MKn BapbupoBa-
amncb o1 0,71 go 0,88 1 o1 0,86 o 0,95 cooTBETCTBEH-
HO [8]. Mpwn oueHKe napameTpanbHOW NHBa3nn Y3U
NPOAEMOHCTPMPOBANO 00bEANHEHHYIO YYBCTBUTESTb-
HOCTb 1 cneundunyHocTb 0,67 1 0,94 COOTBETCTBEHHO —
YPOBHM 3D DEKTUBHOCTU, CONOCTABMMbIE C TAKOBbIMM
ons MPT. B Hawem nccnegoBaHnm YyBCTBUTENIbHOCTb
MPT 6bina conoctaBumMa ¢ KOMMekCHbiM Y3WU.

Cnepyet Takxke OTMETUTb, 4TO KOCOE aKkCuasb-
Hoe T2-BW noTeHumanbHO obecrneynBaeT 60bLLYIO
ONarHOCTUYECKYIO LLEHHOCTb, YEM UCTUHHOE akCu-
anbHoe T2-BU anga onpeneneHns napameTpanbHOmn
VMHBa3nKn, 0cobeHHO ONsi onyxosen paamepom bonee
2,5 cm. CornacoBaHHOCTb MeXAy nccnenoBaTensmm
Oblna BbiLLE NPV aHaNM3e NapamMeTpanbHbIX TKAHen Ha
KOCbIX akcuanbHbix T2-BU [9].

B uenom npmxoamtcs yuntbiBaTb ABa OCHOBHbIX
HanpasneHus Y3W natonornyecknx cocygoB npu
MecTHopacnpocTpaHeHHOM PLLUM:

— BbIPA@XEHHOCTb HEOBACKYNAPU3aLLUN LLIENKN
MaTKN NpUY NEPBUYHON ANArHOCTUKE 1 JaNbHENLLUWN

JIutepartypa [ References]

OMHAMUWYECKNI KOHTPOb 9TUX NoKa3aTenen B npo-
LLecce XMMMOy4EBOrO JIEYEHUS;

— BOSMOXHOCTb OLLEHKN HEOBACKYNapU3aumm na-
pavuepBukasibHOM 06nacTu.

Kpome TOro, Hannyne BocnanutesnbHbiX U Gu-
OPO3HbIX UISBMEHEHWNI B OKPYXKAIOLLIEN KneTyaTke B Npo-
uecce HAMXT n/unn nyyeson Tepanuu 3aTpygHaeT
oLeHKY 06beMa ek MaTKn, 0COBEHHO LUMPUHBI.

Kak nokasbiBalOT NpoOBEeAEHHOE HaMW Uccne-
[oBaHue 1 psaa NpeaLlecTBYOWMX HayYHbIX paboT,
NPUMEHEHNE BbICOKOTEXHOIOMMYHbLIX METOA0B AMa-
rHocTUKN Y3 1 MPT no3BonsieT ¢ BbICOKMMU MoKa-
3arengamm guarHoCTM4eckom MHPOPMaTUBHOCTHU BU-
3yanna3mpoBaTtb NaToaormo Mmatkm [25].

3aknmoyeHume / Conclusion

AHanNM3 gaHHbIX, NOJIY4EHHbIX B XOAE UCCneaoBa-
HWS1, NO3BONWA CAenaTb NpenBapuUTeNbHbIE BbIBOObI:

— B npouecce nposeaeHns XOMA n/vnn HAMXT
Yy BCEX NauneHTOK OTMEYEHO yMeHbLUeHe obbema
LLENKM MaTKN 1 NOKYCOB HEOBACKynapusaunu, a Tak-
Xe CHMXEeHMEe CKOPOCTU KPOBOTOKA B OONbLUMHCTBE
Cny4yaes;

— BKJIIOYEHNE XMPYPrMYECKOro aTana NevyeHuns
BO3MOXHO Npu OTCYTCTBMW NapaLepBUKanbHON, na-
pamMeTpanbHON MHOUABTPALUM HA OCHOBE KINHU-
Yyeckmx gaHHblx, pedynstatoB MPT 1 Y3U ¢ yyeTom
OTCYTCTBMUS yNIbTPA3BYKOBOIO NpM3Haka «napawuep-
BMKaJIbHBIA COCYA, +»;

— OTCYTCTBME yNbTPa3BYKOBOIO Npmn3aHaka «napa-
LepBUKanbHbI COCYA +» U, COOTBETCTBEHHO, Napa-
MeTpanbHOM NHBA3UKU, KOPPENMPOBASO C pedybTa-
Tamn MPT;

— AnarHocTtuyeckas nHdgopmaTmMBHOCTb Y3 B Bbl-
ABMIEHUM NapamMeTpasibHOM MHBA3UKN COCTaBuna: 4yyB-
CTBUTENBLHOCTbL — 89,4%, cneundunyHocTb — 91,3%,
MUnP - 89,4%, NLUOP - 55,2%;

— AnarHoctunyeckas nidopmatmeHocTe MPT B Bbl-
ABMIEHUX NapamMeTpasibHOM MHBA3UKN COCTaBUa: 4YyB-
CTBUTENLHOCTb — 76,9% 1 91,7%, cneundunyHoCcTb —
75% n 87,5%, NUMNP - 83,3% 1 84,6%, NLIOP - 66,7%
n77,8% pna nccnegosatens 1 (ctax 2 roga) n uccne-
noBatensa 2 (ctax 8 net) COOTBETCTBEHHO.
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Pesiome

AKTyanbHoOCTb. PocT MHTepeca k uMdpoBOMY TOMOCKMHTE3Y MONOYHbBIX Xene3 (digital breast tomosynthesis,
DBT) obycnoBneH ero cnocobHOCTbIO CYLLECTBEHHO CHMXATb YaCTOTY JIOXKHOMOIOXMUTENbHbIX Pe3yNbTaToB
MaMMorpaduu 3a CHeT NOC/IOMHOM BM3yanu3aumu, obecneumnsatoweit 6onee aetanbHbli aHaNU3 CTPYKTYPHbIX
ocobeHHOCTeN TKaHei.

LUenb: oueHka sddexktnBHocTM DBT B CHMXEHMM YACTOTbI TOXKHOMONOXMUTENbHBIX PE3YAbTaTOB MaMMorpabuu.
Marepuan n metoabl. PeTpocnekTMBHO NpoaHann3nMpoBaHbl AaHHble 82 naumeHToK ¢ KaTeropuen BI-RADS 4
no 2D-mammorpaduu, kotopbiM BbinosiHeH DBT Ha annapate Fujifilm FDR MS-3500 (pexxum BbICOKOro pas-
pelleHus, ToNwuHa cpe3oB 1 Mm). B ciyyae oTHeCeHUs BbISIBNIEHHbIX U3MeHeHM K Kateropmsam BI-RADS 4-5
no DBT ocyuiectBneHa ctepeoTakcuyeckas GMONCKs ¢ ructonornyeckon sepudukaumen. NpoeeaeH aHanms
cornacoBaHHocTu Mexay DBT u mamMMorpaduen B knaccudukaumm natonormyecknx M3MeHeHu no Kateropum
BI-RADS, a Takxe oueHKa NoNoXMUTENbHOM NPOrHOCTMYECKOW LeHHOCTM 2D-mammorpadum u DBT.
Pesynbratbl. Lndposoi TomocuHTe3 peknaccupuumposan kateroputo BI-RADS 4, yctaHoBneHHyto no pe-
3ynbrataM mammorpacduu, B BI-RADS 2 B 59% cnyyaes u B BI-RADS 3 B 8,5% cnyuaes. [NonoxutenbHas
MPOrHOCTUYECKAs LEHHOCTb AN MamMorpaduu coctasuna 17,1%, pna DBT - 53,8%. Y nauMeHTOK C peHTre-
HOMOrMYeCKM NAOTHbIMKU MonouHbiMK xene3amu (C, D no ACR) B 66,7% cnyyaes kateropusa BI-RADS 4 6bina
peknaccupuumposaHa B BI-RADS 2-3.

3akntouenune. DBT goka3aHHO NMpeBOCXOAMT CTaHAAPTHYI0 MaMMorpaduio B TOYHOCTU knaccudukaumm ob-
pasoBaHuit no kateropuam BI-RADS, B TOM uncne y naumeHTOK C BbICOKOM MIOTHOCTbIO MOMOYHbBIX Xefes,
obecneynBas AeTanbHY0 BU3yann3aLmMio apXMTEKTOHUKM MATONOMMIA U CHUXKAS YaCTOTY JIOKHOMONOXKUTENbHbBIX
pe3ynbLTaTos.

KntoueBble cnoBa: TOMOCHMHTE3; MaMMOrpadus; pak MONIOYHOM Xenesbl.
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Abstract

Background. The growing interest in digital breast tomosynthesis (DBT) is due to its ability to significantly
reduce the false-positive rate of mammography due to layer-by-layer imaging, which provides a more
detailed analysis of tissue structural features.

Objective: to evaluate the effectiveness of DBT in reducing the rate of false-positive mammography results.
Material and methods. The data of 82 patients with BI-RADS category 4 on 2D mammography who
underwent DBT using Fujifilm FDR MS-3500 device (high resolution mode, slice thickness 1 mm) were
retrospectively analyzed. If the detected changes were classified as BI-RADS 4-5 by DBT, a stereotactic
biopsy with histological verification was performed. An analysis of the consistency between DBT and
mammography in the classification of pathological changes in the BI-RADS category was carried out, as
well as an assessment of the positive prognostic value of 2D mammography and DBT.

Results. DBT reclassified BI-RADS 4 determined by mammography results to BI-RADS 2 in 59% of cases and
to BI-RADS 3 in 8.5% of cases. The positive prognostic value for mammography was 17.1%, for DBT it was
53.8%. In patients with radiologically dense mammary glands (ACR C, D), in 66.7% of cases, BI-RADS 4 were
reclassified into BI-RADS 2-3.

Conclusion. DBT was proven to be superior to standard mammography in accurately classifying masses
according to BI-RADS categories, including in patients with high breast density, providing detailed
visualization of the architectonics of pathologies and reducing the incidence of false positives.

Keywords: tomosynthesis; mammography; breast cancer.
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Beepnenue / Introduction umdposont mammorpadum B obLLLEen NONYASLUN CO-

Lndpposas mammorpadumnsa octaeTcst OCHOBHbIM ctaBngaet 79-85% [2], Ho cHuxaeTcs Ao 48% y XeH-

METOAOM NY4EBOW AMArHOCTMKN paka MOSIOYHOM XEe-  LMH C BbICOKOW PEHTIEHON0rMYeCKOM NAOTHOCTbIO
nesbl B KNnHmMyeckom npakTtuke [1]. HecmoTps Ha wn-  MonoyHbix xenes [3, 4]. CneundunyHoCcTb MeToAa O0-
pPOKOE NPUMEHEHNE, ee anarHocTndeckasa addekTne-  cturaet 94-97% [5].

HOCTb CYLLLECTBEHHO BapbNUPYETCS B 3aBUCMMOCTM OT B TeueHnue BToporo gecatunetuna XXI Beka Hava-
MAOTHOCTM Xeneanctom TkaHn. COBPEMEHHbIE NC-  JIOCb BHEAPEHWE MHHOBALMOHHOIO ANArHOCTUYECKOrO
cnepgoBaHns NMOATBEPXKAAIOT, YTO YYBCTBUTENbHOCTb  NOAXO0AA — LMPPOBOrO TOMOCUHTE3A MOJIOYHbIX Xe-

18
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nes (digital breast tomosynthesis, DBT) [6]. JaHHas
TEXHONOrMA npegnonaraeT gBMXEHNE PEHTIEHOB-
CKOW TPYyOKM NO OyroBOM TPAEKTOPUN C YIIOM HaKI0-
Ha, 3Ha4yeHne KOTOPOro 3aBNUCUT OT MOAENN CUCTE-
Mbl (15-50°), B TO BpemMs KaK AeTekTop, kak Npasunno,
B pSAe Mogenen ocTaeTcs ctatnyHbim [7]. B npouec-
C€ CKaHMpPOBaHUS BbINOSIHAETCA CEPUS HU3KOO030-
BbIX akcno3uunii. CymmapHas nosa obsydeHns npu
DBT conocTtaBuma ¢ unudppoBon mammorpadpunen
(1,2-2,0 mIp) [8, 9].

B DBT peann3oBaHbl Aga pexvma B13yanmsaummn:
cTaHpapTHbIn (standard resolution, SR) 1 BbicCOKOro
paspewenuns (high resolution, HR), koTopble xapak-
TEPUIYIOTCS PasNnNynaMmn B KONYECTBE NPOEKLIMOH-
HbIX CHUMKOB, YrJ1e HaKJ/IOHa PEHTIEHOBCKOM TPYOKM
1 Ny4eBOM Harpy3ke, 4To 00YCNOBEHO X LIENIEBbIM
Ha3Ha4YeHnem — onTMMKu3aLmen banaHca Mexay cko-
pOCTbIO nccnenosaHus (SR onsa CKpUHWHIA) u aetann-
3aunen mopdonorunyeckux cTpyktyp (HR ans yrnyo-
NIEHHOW amarHocTukm). Pexxum SR npegycmatpuBaet
COKpaLLeHHbIn npoTokon (yron 15-25°, paamep nuk-
cena 150/100 MKM) Anst MUHUMM3AUMN 003bl 00y4Ye-
HUA, pexum HR npeanonaraeTt paclunpeHHblin Habop
OaHHbIX (yron 30-50°, pasmep nukcena 100/50 mkm),
4YTO MOBbILLAET NPOCTPAHCTBEHHOE pa3peLleHme 3a
CYET yBeNMyeHms akcnosnummn. Ho He BCe CUCTEMBI
DBT umetoT pasgenerue Ha SR v HR [10]. Hannume
Taknx PeXXMmMoB 3aBUCUT OT MPOU3BOANTENSA U TEXHU-
4YeckMx BO3MOXHOCTEN annaparta (MOLLHOCTb TPYOKM,

TUN AeTekTopa 1 NporpaMmHoe obecrnedyeHne ans pe-
KOHCTPYKumMn). CpaBHUTENBHAS BU3yann3aumsa Mo-
No4HOoM xenesbl B pexumax SR n HR npeacrtaeneHa
Ha puUCyHke 1.

MocpencTBOM anropnTMOB PEKOHCTPYKLUMN (Ha-
npumep, Metoaa GUIbLTPOBAHHbLIX 0OPATHbIX MPO-
eKkuMn n MetToga NTePauMoOHHOro BOCCTAHOBIEHNS)
[11] co3maeTcs cepusa KOPOHaNbHbIX CPE30B TOJILLN -
Ho 1 MM [12], B HEKOTOpPbLIX cnuctemax — ao 0,5 mm
[13], yTO 0OCOBEHHO BaXXHO AJst BU3yanusaumm mMun-
KpokanbLMHATOB. DTOT noaxon obecneymBaeT no-
CNOMHYI0 BU3yanusaumio Mop@ponorm4eckmnx CTpyk-
TYP, YM€EHbLUAsA apTedakTbl HANOXEHNS TKaHeln [14]
M NOBbILWAs TOYHOCTb AnddepeHumaumm NaTonorm-
yeckmx o4aroB paamepom <1 cMm. KnuHunyeckne mc-
CNnepoBaHns CKPUHUHIOBbIX MOMYASLMIA MOKa3bIBaIOT,
4TO KOMOMHMPOBaHHOE ncnonb3oBaHne DBT n mam-
Morpadun NPUBOANT K NMOBLILLEHNIO YYBCTBUTESTbHO-
¢t po 85-90% npu 04AHOBPEMEHHOM YBENNYEHUN
cneundunyHoctun [15, 16].

MeTton DBT nonyumnn nepBuyHoe oaobpeHune
YnpaBneHus no CaHUTapHOMY HaA30pYy 3a KA4eCTBOM
NMLEBbLIX NPOAYKTOB U meamkameHnToB (U.S. Food
and Drug Administration, FDA) B 2011 I. Kak MHHO-
BALMOHHbIAN MHCTPYMEHT 4151 BbISIBIEHNS HEOMA3UiA
MonoyHown xeneabl [17]. K 2020 r. TexHonormna DBT
MHTErpmMpoBaHa B MamMmmMorpadumnieckme CUCTEMbI Be-
OYLLMX MUPOBBIX KOMMaHWUIM, 3aHUMaIOLLMXCA NPOU3-
BOACTBOM pPEHTreHoBcKowm annapatypsbl [18].

‘ Puc. 1. TomorpamMMmbl N€BOM MONOYHOM enesbl B KOCOM NPOEKLMKU B PeXXMMaxX BbICOKOTO (a) U CTaHAApPTHOro (b) paspelueHus

Fig. 1. Tomograms of the left breast in oblique projection in high (a) and standard (b) resolution modes
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KnunHunyeckas sHaynmocTb DBT noaTtBepxae-
Ha MeTaaHanMsamu, NPOAEMOHCTPUPOBABLUMMU
yBeNM4yeHne 4yacToTbl 0OHapyXxeHns paka Ha 1,5-
2,5 cnyyas Ha 1000 nccnepnoBaHuii NO CPaBHEHUIO
¢ 2D-mammorpadwuen [19-21]. B 2016 r. FDA opo-
6pwuno BktoyeHne metona DBT B pekomeHaaumm gns
KOMOVHNPOBAHHOIO UCMOJIb30BaHUSA C LMPPOBOM
MamMmorpadumen B pamkax NnePBMYHONO CKPUHUHIA
paka MOJsIo4HOM xenesbl [11].

BHeapeHne DBT cTanknBaeTcsa ¢ pgaomM TEXHO-
JIOMMYECKNX U SKOHOMMYECKNX OrpaHnyeHnn. OCHoB-
HbIM 6apbepOM OCTaEeTCs BbiCOKas CTOMMOCTb 060-
pyaoBaHus. TeM HE MeHEE COrnacHO KINHNYECKUM
ncenepoBaHuam DBT gemoHcTpupyeT 6osiee BbICO-
KYI0 9KOHOMUNYECKYIO 3D DEKTMBHOCTL MO CPABHEHUIO
C TpaauuMoHHOM MammMorpaduen npn obcnenosa-
HWM XEHLLMH C NIOTHOM CTPYKTYPON MOJSIOYHbIX Xenes
[22]. K cywiecTBEHHbIM HEgOCTaTKaM MeTo4a OTHO-
CUTCS YBEIMYEHME BPEMEHM UHTEPNPETALNN PE3Y/b-
TaToB: npu DBT oHO cocTaBngeT 2—3 MUH Ha OOVWH
cnyyain, Torga kak ans undposor mammorpadun aToT
nokasartesnb He npesbiwaeT 45-60 ¢ [21, 23]. donon-
HUTENbHbIE CNOXHOCTM CBSI3aHbl C 00paboTKON AaH-
Hbix: DBT reHepupyet 200-500 I'b nnpopmaumn Ha
1000 nccnepnoBaHuin, 4To TpebyeT BHeAPEHUS 00beM-
HbIX XpaHWUML, AaHHbIX. OTaenbHyo Npobnemy npea-
cTaBnsieT 6MoOMeaMUMHCKNIA acnekT BHeapeHust DBT
B KJIMHMYECKYIO NPaKTuky. NMpu KOMOUHMPOBAHHOM
ncnonb3osaHum ¢ 2D-mammorpaduen cymmapHas
[030Bag Harpy3ka gocturaet 3,5-4,5 mIp [8, 24], uto
Ha 30-40% npeBbIlLIAeT nokasaTenn CTaHaapTHOro
npoTokona obcnenoBaHus.

Llenb — oueHka apdekTnHocTn DBT B cHMXe-
HUW H4aCTOTbl JTIOXXHOMONIOXMNTENBbHbLIX PE3YNbTAaTOB
Mammorpadumn.

Martepuan n metoasl / Material and methods

LOns 0OCTUXEHNS Lenn ObiIn NOCTaBMIEHbI Cle-
aylouime 3agayu:

— ONpeaennTb CTENEHb COrMAacOBaAHHOCTM Kac-
cudukaumm BI-RADS (Breast Imaging Reporting and
Data System) npu ncnonb3zoBaHnm mammorpadmn
1 DBT B amarHoctuke 3aboneBaHnin MOJIOYHOM Xe-
nesbl;

— oueHuTb Bknag DBT B yTOYHEHME NPOCTPAH-
CTBEHHOW apXUTEKTOHNKM NATONOrMYECKMNX N3MEHE-
HU, TakMX KaK CTPYKTYpPa, KOHTYPbI 1 KaNbLMHATHI,
M CPaBHUTb MNOIOXUTESNbHYIO MPOrHOCTUYECKYIO LiEH-
HocTb (ML) mammorpadum n DBT;

— ycTaHoBuUTb BansHMe DBT Ha peknaccuduka-
umio kateropuii BI-RADS y naumMeHTOK C BbICOKOW
MAOTHOCTbIO MOJIOYHbIX Xene3 (Tunbl C n D no knac-
cndukaunm AMeprKaHCKOM KONernm pagmosnoros
(American College of Radiology, ACR)).

lMpoBeaeHoO peTpOCneEKTMBHOE OQHOLEHTPOBOE
KOropTHOEe nccnenoBaHue Ha 6ase TAY3 «Pecnybnu-
KaHCKNN KIUHNYECKNI OHKONOMMYECKUIA gucnaHcep

MuHucTepcTBa 3apaBooxpaHeHns Pecnybnukn Ta-
TapcTtaH nmeHu npodpeccopa M.3. Curana», B KOTO-
poe BK/4YEHbI 82 nauMeHTkn B Bo3pacTe oT 37 o
92 net (cpenHui Bo3pacT 59,7+15,7 ropa), otobpaH-
Hble B nepuog, ¢ 2024 no 2025 rr., y KOTOPbIX BbISIBEH-
Hbl€ NaTONIOrMYECKNE NBMEHEHNS B MOJIOYHbIX Xene-
3ax Oblnn oTHeceHb! k kateropun BI-RADS 4.

Lndposasa mammorpadua BeinonHeEHA Ha an-
napate Fujifilm FDR MS-3500 B cTaHAapTHbIX NPO-
eKuMax: KpaHmokayaanbHOM n megmonatepanbHoOn.
Lna yToyHeHNs xapakTtepa BbISBAEHHbIX UBMEHEHU,
OLLEHKM UX CTPYKTYPbl 1 KOHTYPOB BCEM yHaCTHULLIAM
nposeaeH DBT Ha ToM xe annapate B pexume HR
C PEKOHCTPYKUMEN CPESOB TONLMHOM 1 MM.

B cnyyae oTHECEHUS BbIABIEHHbIX UBMEHEHNI
kK kateropusam BI-RADS 4-5 no pesynbtatam DBT
BbINOJIHEHA CTEpeoTakcuyeckas Kop-o1oncus nrnom
14G nop, pEHTreHONOrMYECKUM HaBegeHNEM. [ncTo-
nornyeckas sepudunkaums Bkaoyana ctaHgapTHoe
OoKpalumBaHme reMaToKCUAINHOM U 3031UHOM, a Tak-
€ MMMYHOTMMCTOXUMNYECKMIA aHaNN3 PELLENTOPHOIro
cTaTtyca onyxosen (3CTPoreHoBbIe, MPOreCTEPOHOBLIE
PEeLEenTopbI, PELLENTOPLI 2 annaepmasbHOro dakropa
pocTa yenoseka).

Ctatuctnyeckas obpaboTka AaHHbIX OCyLle-
CTBJIEHA C UCMOJIb30BaHMEM NMPorpaMmmMHoro obecne-
yeHnsa Microsoft Excel 2007 n SPSS Statistics v.18.0.

Pe3ynbraTbl / Results

PesynbTaTbl, MONYYEHHbIE B XOAE aHann3a Ka-
Teropuin BI-RADS npun mammorpadpum n DBT, npea-
cTtaBneHbl B Tabnuue 1. NMokasaHo, 4to DBT vaule
3aHmxaeT kateropum BI-RADS no cpaBHEHMIO C MaM-
mMorpaduen. B 56 cnyyasx kateropus B4 no mammo-
rpadum 6bina noHmxeHa npy DBT oo B2 (49 cnyyaes)
n B3 (7 cnyyaes). MNoBbiweHne kateropun (B4—B5)
Habntoganock B 5 cnyyasx. MNonHas cornacoBaHHOCTb
(B4—B4) 3adukcmposaHa B 21 cnyyae.

Cpeam cny4daes, B KOTOPbIX NPU NCNONAb30BAHUN
obonx meToaoB npuceoeHa kateropus BI-RADS 4
(n=21), rucTtonormnyeckoe nccnegoBaHme NoaTBEPAN-
J10 3/10KAYECTBEHHbI NPOLECC Y 9 NAUMEHTOK (UCTUH-
HO-MONOXUTENbHbIE PE3YNbTaThl), TOrga Kak 12 3a-
KJIOYEHNI OKA3aNMNCh IOKHOMOAOXUTENbHBIMU. [1pun
pacxoxXaeHnu B OLLEHKax, koraa maMmmorpadus onpe-
nenvna kateropuio B4, a DBT - B5 (n=5), Bce 5 cny-
yaeB OblNIM BepUOULMPOBaHbI Kak 3/10Ka4eCTBEHHbIE.

Mpwn oueHke gmarHocTU4Yeckom ahdeKTMBHOCTHU
MamMmMorpadun BbiISBAEHO 14 NCTUHHO-NONOXUTENb-
HbIX PE3yNLTaToB (BEPUDULMPOBAHHbLIX TUCTONOrNYe-
CKM) 1 68 NOXHOMONOXMUTENbHbIX, HTO COOTBETCTBYET
pacueTHown ML

_14

100=17,1%.
(1a+68) < 100=17.1%

Ona DBT npu aHanorMyHoM 4mcne NCTUHHO-MNOo-
NIOXUTENbHbLIX PEe3yNbTaTOB 3apPErncTpPpMpPoOBaHO
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Tabnuua 1

CpaBHuTeNnbHana oueHKa Kateropuii BI-RADS, nonyueHHbIX npu MaMMorpadum 1 uMbpoBOM TOMOCMHTE3E: aHaNU3 COMACOBAHHOCTHU

Table 1

Comparative assessment of BI-RADS categories obtained by mammography and digital tomosynthesis: a concordance analysis

Mo pe3ynbraTam ToMocuHTe3a / Obtained by tomosynthesis

Karteropwus BI-RADS / BI-RADS category
B1 B2 B3 B4 B5
Moo pesynstatam Mammorpadum /
Obtained by mammography B4 0 49 / 21 >

12 NOXHONONOXUTENBHBIX C/Ty4aeB, YTO ONPEenenuso
3HaumMmo 6onee Bbicokyto ML

14 x100=53,8%.
(14+12)
B 24,4% cny4yaeB (n=20) ¢ nOMOLLbiO CTaHOAPT-
HOM MamMMorpadumn BbiiBNIieHbl 00pa3oBaHns C He-
YEeTKUMM KOHTYpamMu. Mpmn npocMoTpe NOCAOMHbIX
n3obpaxeHunin DBT rpaHuubl 06pa3oBaHuin BU3ya-
IN3NPOBASINCb YETKO Ha NPOTSXEeHMN Bcero oobe-
Ma, 4TO NOATBEPANIIO 00OPOKAYECTBEHHBIN XapakTep

KOHTYPOB, UCKJTIOYMB MPU3HAKN MHPUABTPATUBHOIO
pocTa (puc. 2).

B 11,0% HabnogeHuin (n=9) 30HbI HApyLLEHUS
APXUTEKTOHUKW, BbISIBAIEHHbIE MPU MaMmMorpadum,
OblNV MHTEPNPETUPOBAHbI Kak apTedakTbl HanoxXe-
HUS GUOPO3HBIX THAXEN NOCE NOCNIONHOro aHanmn3a
TOoMOrpamm (puc. 3).

B 2,4% cny4yaeBs (n=2) BblcOKas MNAOTHOCTb CKOM-
JIEHMS MUKPOKaJIbLIMHATOB Oblnia 00yc/ioBeHa Hano-
XeHnem AByx HeOONbLUMX Noer MUKpPoKanbLMHATOB
CPEeaHEN BENNYNHBI, HAXOASALWMXCS Ha pa3HbIX cpe3ax

B Kateroputo BI-RADS 2

Puc. 2. Mammorpamma (a) M Tomorpamma (b) npaBoii MONOYHOWM enesbl, KpaHMOKayAanbHas npoekums. Mo pesynbrataM MaMmo-
rpadum onpeneneHo obpazoBaHMe C HEYETKMMM HEPOBHbIMM KOHTYpaMu, Ha OCHOBAaHMKM Yero OHO OblIO OTHECEHO K KaTeropuu
BI-RADS 4, Torna kak unMdpoBOW TOMOCUHTE3 BbISIBUN YETKME POBHble rpaHuLbl 06pa3oBaHKUs, NO3BONMB peknaccuduLuMpoBaTb ero

Fig. 2. Mammogram (a) and tomogram (b) of the right breast in craniocaudal projection. Mammography revealed a mass with in-
distinct irregular contours, on the basis of which it was categorized as BI-RADS 4, whereas digital tomosynthesis showed clear,
smooth borders of the mass, allowing it to be reclassified as BI-RADS 2
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Puc. 3. Mammorpamma (a) 1 Tomorpamma (b) neBoi MONOYHOM Kenesbl B KpaHMOKayAanbHOW npoekumu. Mpu mammorpadum Busya-
NIM3MPYETCH aCUMMETPUYHOe YNnoTHeHWe 6e3 yeTkux KoHTypoB 1 ¢opmbl (BI-RADS 4). Lindposoit ToMOCHHTE3 He NoATBEpAMA Ha-
JIMYMS NATONOrMYECKOM MepecTpoMKM TKaHM, YTO NO3BONMNO peknaccuduumpoBaTtb kateroputo B BI-RADS 2

Fig. 3. Mammogram (a) and tomogram (b) of the left breast in craniocaudal projection. Mammography visualizes an asymmetric
thickening without clear contours and shape (BI-RADS 4). Digital tomosynthesis did not confirm the presence of pathologic tis-
sue rearrangement, which allowed reclassification category to BI-RADS 2

(ypoBHsx). Y 30,5% naumeHTok (n=25) meTon obec- Te3a 8 mn3 12 cnyyaes (66,7%) nepeLunn B kaTeropmm
nevynn getanmaaumio BHyTPeHHen CTpPyKTypbl o0pa-  BI-RADS 2-3, 4TO COOTBETCTBYET A400POKAYECTBEH-
30BaHus (puc. 4). HbIM N3MeHeHnaM. KonmyecTBo cay4yaes, Nog03pun-
Y 3,7% naunenTtok (n=3) DBT gononHun onn-  TeNbHbIX HA 3/T0KAYECTBEHHbIN NPOLIECC, CHU3UIOCh
caHune umdpoBo mammorpadum Hanndmem Taxm- o4 (33,3%): 3 cnyyasa BI-RADS 4 v 1 cnyyan peknac-
CTOCTW B OKpY>XXaloLmne TKkaHn, M3MeHmB kateropmio  cuduumporaH B BI-RADS 5.
BI-RADS 4 Ha BI-RADS 5 (puc. 5). . )
Takum 06pasom, cpean 56 no6pokayecteen- OOCYXAenue / Discussion
HbIX MOPaXeHUN NOKaNbHbIA afeH03 ANarHoCTUPO- PesynbTtathl nccnegoBaHus 4EMOHCTPUPY-
BaH B 5 cnyyasx (8,9%), GMOPO3HO-KMCTO3HbIE N3- 10T TeHaeHuuto DBT k peknaccudukaumm katero-
MeHeHus1 — B 5 (8,9%), dnubpoageHoma/kucTta — B 22 puii BI-RADS B cTOpOHY 3aHmxeHuns. B yacTtHoCTH,
(39,3%), nuTpamammapHbli niuMmdaTUYeckuii yaen —  anga kateropum B4 oH npuBen K CHUXEHMIO KacCu-
B4 (7,1%), nokanbHbiil prbpo3 —B 18 (32,1%), pacce-  Ppukaunm B 59% cnyyaes oo B2, 4to cooTBETCTBY-
SIHHblE 10OPOKaYeCTBEHHbIE KasbumHaThl — B 2 (3,6%). €T A00poKayeCTBEHHbIM N3MEHEHUSM, He Tpebyto-
Cpenn 14 3noka4ecTBEeHHbIX HOBOOOPAa30BaHUA MM MHBA3UBHOM anarHocTuku, n e 8,5% — oo B3.
npeobnagana MHBa3MBHAsS NPOTOKOBas kapuuHoMa —  [ony4yeHHble AaHHbIE COMMacytoTCs C pe3ybTatamm
12 cnyyaeB (85,7%), Toraa kak NpoToKoBas kapum-  psaa opyrmx nccnegosaHuii. Hactorta peknaccndun-
HOMa in situ 3apernctpupoBaHa B 2 cnydasx (14,3%).  kaumu kateropumn BI-RADS 4 B Haluelh paboTe koppe-
JonbkoBas kapuyHoMa B UCCNegoBaHHOM KOropTe  numpyeT ¢ gaHHbiMu R.M. Naeim et al. [25], rae noka-
HE BbIsIBNEHA. 3arenb peknaccndunkaumm BI-RADS 4 B BI-RADS 2-3
Y nauneHToK C BbICOKOM MAOTHOCTbIO Monioy-  cocTtasun 23,3% n B BI-RADS 1 - 6,7%. AHanoruny-
Hbix Xxene3 (ARC C, D) npumeHenne DBT npueeno Hble BbIBOAbI Obl/N NMpeacTaBneHbl B nybamkaumnm
K 3Ha4Ynmom peknaccudukaumm kateropuin BI-RADS.  M.L. Zuley et al. [26], rae npu DBT yacToTa 10XHO-
McxoaHo no gaHHbIM mammorpadum 12 cnyvaes Obiiv NOSIOXUTENBbHbBIX PE3YNLTATOB CHM3MAACh ¢ 57% [0
OTHeceHbl K kateropumn BI-RADS 4. lNMocne TomocnH-  48% ana cnyyaes ¢ pentuHrom BI-RADS kateropum
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Puc. 4. MammorpammMma (a) u Tomorpamma (b) neBovi MONOYHOW Xenesbl B KpaHWoKayLanbHOW npoekunu. Mpu MamMmorpacdum Busya-
NIN3UPYETCS Y4acToK HapylleHnsa apxutekToHuku (BI-RADS 4). Lludposoit TOMOCMHTES BbISIBUA 3Be3A44aTOe 06pa3oBaHMUe C NyUYnUCTbl-
MM KOHTypamu BO BCEX HampaBneHusx, 4To noarsepamno kateropuio BI-RADS 4

Fig. 4. Mammogram (a) and tomogram (b) of the left breast in craniocaudal projection. Mammography visualizes an area of archi-
tectonics disruption (BI-RADS 4). Digital tomosynthesis revealed a stellate mass with radiating contours in all directions, which
confirmed BI-RADS category 4

Puc. 5. Mammorpamma (a) n Tomorpamma (b) neBoit MONOYHOM Xenesbl B MefMonatepanbHon npoekumu. Mpu mammorpadum Busya-
nn3npyeTcs 06pa3oBaHne C HeYeTKUMU HepOBHbIMK KOHTYpamu (BI-RADS 4). LiudpoBoi TOMOCKMHTE3 BbISIBUA AOMNONHUTENbHbIE KPU-
TepWMU 310Ka4YeCTBEHHOCTU (TSHXKMCTOCTb, CNMMKYN006pa3Hble KOHTYpbI), YTO N03BOAMNO peknaccuduumpoBaTh kateroputio B BI-RADS 5

Fig. 5. Mammogram (a) and mammogram (b) of the left breast in the mediolateral projection. Mammography visualizes forma-
tions with indistinct, uneven contours (BI-RADS 4). Digital tomosynthesis revealed additional criteria of malignancy (heaviness,
spicule-shaped contours), which allowed the category to be reclassified to BI-RADS 5

BectHuk peHnTreHonornu u pagunonoruu | Journal of Radiology and Nuclear Medicine | 2025 | Tom 106 | N21-3 | 17-26 23



OPUTUHAJIBHBIE CTATbA

4 vunn 5. NopobHas peknaccudukaLmsa no3BonseT
COKpPaTUTb KOJIMYECTBO HEOOOCHOBAHHbLIX OMOMNCUIA,
CHMXas NCUXO3MOLMOHANbHYIO HAarpy3Ky Ha nauu-
E€HTOK 1 PUCKU OCNIOXHEHWNA.

OpHako cHmxkeHue kaTeropum B4—B3 TpebyeT
OVHaMMYecKoro HaboaeHNs ONs UCKITIOYEHNS NMPOo-
rpeccum npeapakoBbiX COCTOSHUI, TakKMUX Kak npo-
TOKOBasi kKapumHoma in situ. Mo nutepaTypHbIM OaH-
HbIM, Y 2% NauMeHTOK ¢ peknaccudukaumen B4—B3
B TeyeHne 24 mec HabnaeHNs BbiIBNSIaCb Manm-
rHmdaumsa [27]. Takum o6pa3om, KJtoUYeBbIM Npe-
MIMYLLLECTBOM METOA SIBASETCS HE MOJSIHbIA OTKa3 OT
ouoncuii, a ux paumoHannaaums — Gnoncus HasHadva-
€TCS TOJIbKO MPU COXPaHEHUN NOA03PUTENBHbIX MPU-
3HaKOB B AMHaMuKe. Takon noaxod COOTBETCTBYET
npuHumny ALARA (as low as reasonably achievable)
B Paanonornm, MUHUMM3nNpysa MHBa3MBHOCTb MPU CO-
XPaHEHNN OHKONOrMYeCckom HaCTOPOXEHHOCTH [9].

MML nns DBT coctaBuna 53,8%, 10 ecTb Hbonee
NMONOBUHbI MOIOXKUTENBHBIX PE3YNLTATOB MPW NCMOJb-
30BaHUM JAHHOIO METO4a COOTBETCTBYIOT MCTUHHO-
MY HaIM4KMIO NaToNornn. STOT NoKasaTeNb oTpaxaeT
KNMHMYeckyto apdekTnsHocTb DBT B MUHUMN3aumn
OMNarHOCTMYeCKMX OLINOOK NO CPaBHEHMUIO C Tpaau-
LMOHHOM Mmammorpaduen, ana KOToOpown npu aHa-
JNIOTMYHOM YUCNE NCTUHHO-MONOXUTENBHBIX Clly4aeB
(n=14) 1 6onblUEM KONIMYECTBE JIOXKHOMOJIOXKUTENb-
HbIX pe3ynbratoB (n=68) ML, coctaBuna 66l 17,1%.
[Tony4yeHHbIe AaHHbIE COrNACyOTCA C pe3ynbrTataMiu
C.10. Mukywwnna v gp. [14] (roe MMNLU, TomocnHTe3a
cocTtaBuna 82%, noareepXxaas ero NpemMyLL,ecTso
nepeg TpagmumMoHHon mammorpadwuen, MNriL koto-
pon 66,1%) n R.M. Naeim et al. [25] (npoaeMOHCTpU-
poBaH pocT MMINL, npn ncnons3osanum DBT Ha 23%).

DBT nokasan BbICOKYIO ANArHOCTUYECKYIO LIeH-
HOCTb NPW BU3yannaaunm MOSIOYHbIX XXenea, yCTpaHnB
apTedakTbl HanoxeHus B 11% cnyyaeB n obecneyns
OETanbHyI0 OLEHKY MOPdOAOrn4eckmnx napameTpoB
06beMHbIx obpasoBaHuii B 30,5% HabnoaeHnin. Me-
TOA, TakXe YTOYHMA YEeTKOCTb KOHTYPOB Yy 23,4% na-
LIMEHTOK N KOPPEKTHO MAEHTUDMLMPOBAN NPOCTPaH-
CTBEHHOE pacnpepeneHme MMKpokanbLnHaATOB
B 2,4% cny4aeB, 4TO NO3BOANIO N3bexaTtb JIOXHO-
NONOXUTENbHbIX pedynbTaToB. B paboTtax B.E. Maxo-
HoBoM 1 gp. [5], A. EImi et al. [28], E. Shen et al. [29],
N. Mohindra et al. [30] nog4yepknsatoTCs NpenmylLe-
ctBa DBT B audpdepeHumaumm nobpokavyecTBEeHHbIX

Jlurepartypa [References]

N 3/10Ka4eCTBEHHbIX 00pa30BaHUiA 3a CHET Ny4Llen
[eTannsaunm KOHTYPOB, YTOYHEHUS NPOCTPAHCTBEH-
HOW NIOKanM3aLmm MUKPOKanbLMHATOB, MUHUMM3ALN
HaNoXeHns TkaHel, 0COOEHHO Yy NauMeHToK C NoT-
HO NapeHXMMON MONOYHbIX Xenes. iccnegoBaHue
J. Leietal. [81] noaTBepxgaeT, 4to DBT cHMXaET KO-
JINYECTBO JTOXXHOMONOXUTESNbHBIX PE3YLTATOB U YIyY-
LIaeT BU3yann3aumo 06beMHbIX 00pa3oBaHNIA.

Cpenun nobpokavyeCcTBEHHbIX NopaXeHuin Npeod-
napganu pmnbpoaneHombl/KnCTbl (39,3%) 1 nokanbHbIN
drbpo3 (32,1%), a Takxke ObINK BbIIBNEHbI NOKaNbHbIN
aneHos (8,9%), dMbpo3HO-KNCTO3HbIE NBMEHEHUS
(8,9%) n nuTpamammapHsbie numaooyansl (7,1%). 310
nopyepkueaeT cnocobHocTb DBT auddepeHumpo-
BaTb LUMPOKMIA CNEKTP NATONOMMN, MUHUMU3NPYS TN-
nepamnarHoCTuKy.

MpumeHeHne DBT y nauneHTOK C BbICOKOWM
NAOTHOCTbLIO TKaHM MOsoYHbIX XXenesd (ARC C, D)
NPOOEMOHCTPUPOBANO BbICOKYIO AMArHOCTUYE-
CKYI0 3 PEKTUBHOCTb, COKPATUB HEOOXOANMOCTb
ounoncum Ha 66,7%. PaboTsl H.B. KnumoBoii n ap.
[32], J. Olinder et al. [33] noaTBepXaatoT NOyYEH-
Hbl€ HAMW AAaHHbIE, HO CYLLLECTBYIOT 1 NPOTUBOMO-
NOXHble HabnoaeHns [34], BepOSATHO, CBSA3aHHbIe
C pasnMuusaMm B NONyASLMN AN METOANKE OLLEHKN.
Tem HEe MeHee COOTBETCTBME HaLLUX PE3YNbTAaTOB
[aHHbIM KPYMNHbIX nccnegosaHuii [35, 36], Bkaoyas
MeTaaHanus [15], ykpennsieT gosoapl B nonb3y DBT
KaK MHCTPYMEHTA MUHUMM3ALUN NHBA3MBHbIX BME-
LaTenbCTB Y NAUMEHTOK C BbICOKOWM MAOTHOCTLIO TKa-
HU MOJTOYHbIX XENEes3.

3aknmoyeHume / Conclusion

TexHonorms DBT gokasaHHO NpeBOCXOANT CTaH-
[apTHyI0 MamMmorpadumio B TOHHOCTM kKnaccuouka-
umn obpasoBaHuit no kateropusm BI-RADS, B Tom
4yucne y naumeHToK C BbICOKOM NAOTHOCTLIO MOJIOY-
Hbix xene3 (ACR C, D), obecneunBas aeTasbHyi0 BU-
3yanmaaumio apxXMTeKTOHMKM NATONOMMIA N CHUXAs Ya-
CTOTY JIOXXHOMONOXNTENbHbIX pedynbratoB. OgHako
ee nNpuMeHeHne TpebyeT paLmoHanbHOro noaxoaa.
Bbicokasi ce6ecToMMOCTb, NOBLILLIEHHAS y4yeBasi Ha-
rpyska, orpaHnyeHHas goctynHoctb DBT onpenens-
0T LEenecoobpasHOCTb ero UCMoJsib30BaHUS B Kave-
CTBE OOMNOSIHUTENBHOMO, YTOYHSIOLLEr0 MeTOAa, TO
€CTb B CMOPHbIX KIMHMYECKMX CAyHasx Ha aTane nepes,
nposeneHnem bruoncum.
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Pesiome

LUenb: oLeHNTb BO3SMOXHOCTU KOMMbtoTepHOM ToMorpaduu (KT) B aMarHoctuke n guddepeHumnansHom gua-
FHOCTUKE PaHHMX NOCNEONepPaLMOHHbIX OCIOKHEHWI NMPU NIEYEHWUM paKa NIErKoro.

Marepuan u metoabl. B otaeneHun topakanbHoi oHkonornm OIBOY BO «[MepBbivi CaHkT-MNeTepbyprekuii
rocynapCTBEHHbIN MEAULMHCKUIA YHUBepCUTeT nM. akagemuka W.MM. MNaBnosa» MuHsgpasa Poccmm 3a nepmop,
€ 2014 no 2025 rr.no noBoay paka ferkoro 6binm npoonepupoBaHbl 564 nauneHTa. CpefHWiA BO3pacT 601bHbIX
coctaBun 64*0,7 rona (ot 29 no 90 net). BoinonHeHo 426 (75,6%) aHaTOMUYECKUX pe3eKLMit nerkux (nobak-
TOMUS, B1UNob3kToMMUS) U 138 (24,4%) NHEBMOHIKTOMMI. Bcem nauneHTam B paHHEM noc/ieonepaunoHHOM
nepuoge (8o 30 cyT) HazHayanacb 0630pHas peHTreHorpadus opraHoB rpyaHoM nonoctu. [ins AnarHoCTMKM
BO3HMKLUMX NOCNeonepauuoHHbix ocnoxHeHnin KT nposeaeHa B 77 cnyyasax (13,6%).

Pesynbratbl. CepbesHble nocneonepaunoHHbie ocnoxHenus (I11B u Boiwe no knaccudumkauun Clavien-
Dindo-Strasberg) nocne aHaTOMM4eCKMx pe3ekumni nerknux BoO3HUkAn y 27 (6,3%) naumeHToB, nocne nHe.-
MOH3KTOMMMU -y 50 (36,2%). Ha ocHoBaHmu aaHHbIX KT ocywectsneHa aMarHoctvka n aubdepeHumanbHas
[AMarHoCTMKa NocneonepaLmoHHbIX OCIOXHEHUI NPU XMPYPrMYECKOM SIeHeHUU paka nerkoro. PaccMoTpeHsl
BapMaHTbl OC/IOKHEHWIA Y NALMEHTOB, NEPEHECLUMX OTKPBITYH UM BUAEOTOPAKOCKOMUYECKYH OmnepaLuio no
MoBOAY paka Nerkoro B paHHeM nocaeonepaLMoHHOM nepuoae.

3akntoueHue. KT no3BonseT BbISBUTb MAaTOTHOMOHWUYHbIE MPU3HAKM Pa3HbIX BAPUAHTOB PaHHUX Nocneonepa-
LIMOHHBIX OC/TOXKHEHMI NPU NIeYeHMUM paKa NIerkoro, YTo UMeET CYLLLEeCTBEHHOE 3HaUYeHMe ANS TaKTUKM BefeHNs
MaLMeHTOB, X BbDKMBAEMOCTU M NPOrHO3a TeyeHus 3aboneBaHms.

KntoueBble cnoBa: pak nerkoro; nocneonepaumoHHble 0CNOXHEHNS; KOMMblOTepHas ToMorpadus.
KoHdnuKT nHTEpecoB. ABTOpPbI 3a9BNSHOT 06 OTCYTCTBUM KOHMIMKTA MHTEPECOB.
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27-44. https://doi.org/10.20862/0042-4676-2025-106-1-3-27-44
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Abstract

Objective: to evaluate the capabilities of computed tomography (CT) in the diagnosis and differential
diagnosis of early postoperative complications in the treatment of lung cancer.

Material and methods. In the Department of Thoracic Oncology, Pavlov First Saint Petersburg State Medical
University, 564 patients were operated for lung cancer from 2014 to 2025. The mean age of patients
was 64+0.7 (from 29 to 90) years. Surgeries performed included 426 (75.6%) anatomical lung resections
(Lobectomy, bilobectomy), and 138 (24.4%) pneumonectomies. All patients in the early postoperative period
(up to 30 days) were prescribed a chest survey radiography. To diagnose postoperative complications, CT
was performed in 77 cases (13.6%).

Results. Serious postoperative complications (I1IB and higher according to the Clavien-Dindo-Strasberg
classification) after anatomical lung resections occurred in 27 (6.3%) patients, after pneumonectomy - in 50
(36.2%).Based on CT data, diagnostics and differential diagnostics of postoperative complications in surgical
treatment of lung cancer were carried out. The variants of complications in patients who underwent open
or video-assisted thoracoscopic surgery for lung cancer in the early postoperative period were considered.
Conclusion. CT allows identifying pathognomonic signs of different variants of early postoperative
complications in the treatment of lung cancer, which is of significant importance for the tactics of patient
management, their survival and prognosis of the disease course.

Keywords: lung cancer; postoperative complications; computed tomography.
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BeeneHnue / Introduction B TOM 4ncsie ee MoaANdULIMPOBaHHbIA BapuaHT [5]).

Mo paHHbIM BCeMmnpHoO opraHmaaunm 3apaso-
OXpPaHEHMS, XEr0AHO B MMPE Ha Pa3fiNyHbIX OpraHax
BbIMOJIHSIOT 0KOM0 234 MSTH OOLLMPHBIX ONEPaTMBHbIX
BMeLwaTenbCcTB. Cepbe3dHble OCNOXHEHNS pa3BMBa-
ioTcsa B 3—-16% cnyyaeB, noka3aTenu CTONKON He-
TPYAOCNOCOBHOCTM NN CMEPTHOCTU B 3KOHOMMYE-
cku 6narononyyHbix cTpaHax coctasnstoT 0,4-0,8%,
a B passuBatowmxca — 5-10% [1]. Nocne manounH-
Ba3MBHbIX 9HO0CKOMMYECKMX TOPaKaibHbIX onepa-
LM YyacToTa NocneonepaunoOHHbIX OCIIOXHEHUI KO-
nebnetcs ot 1% 00 2%, nocne OTKPbITbIX OnepaLmii
C MCMOSIb30BaHNEM TOPAKOTOMHOro goctyna — ot 4%
0o 12% [2].

CyuwecTByeT 60/1bLLIOE KONIMYECTBO Pa3NYHbIX
knaccudunkaunin nocneonepaunoHHbIX OCAOXHE-
HUIN, OTpaxalroLLMx NX xapakTep, BPeEMS BO3HUKHOBE-
HUS, TAXXECTb COCTOSIHMS NauMeHTa n T.4. (Hanpumep,
Kknaccudukaums MHTpaonepaunoHHbIX Hebnaronpu-
ATHbIX MHUMAEHTOB No R. Satava [3], knaccuduka-
LUMs nocneonepaumoHHbIX OCNoXHeHu Accordion [4],

OpHako B KNMHNYECKOW NpakTuke Hanbonee yaobHol
M 4acTo ncnonab3yemon aensetca cuctema Clavien—
Dindo-Strasberg (tabn. 1) [6, 7].

Llenb — OLEHNTb BO3MOXHOCTU KOMMNbIOTEPHOMN
Tomorpadum (KT) B gnarHoctuke n anpdpepeHum-
aNlbHOM AMAarHOCTUKE PaHHMX MOCNEe0oNnepPaLoOHHbIX
OCJIOXXHEHWI MPU NIe4YEeHNU paka Nnerkoro.

Martepuan n metoapl / Material and methods

B otoeneHnm TopakanbHo oHkosiorum @reQy BO
«[MepBbiit CaHKT-MNeTepbyprcknini rocyaapCTBEHHbIN
MeONLMHCKUI yHMBEpPCUTET UM, akagemuka W.11. MNaB-
nosa» Munusgpasa Poccumn 3a nepuog ¢ 2014 no
2024 rr. no NoBoOAy paka Ierkoro 6bM Nnpoonepu-
poBaHbl 564 nauyeHTa. CpeaHnin BO3pacT COCTaBU
64+0,7 roga (o1 29 oo 90 neT).

BbinonHeHo 426 (75,6%) aHaTOMUYECKNX pe-
3eKumin nerknx (nobaktomus, 6unodakromus) n 138
(24,4%) NHEBMOH3KTOMMI. XapakTep v YyactoTa BO3-
HUKLLINX OCIOXHEHMIN B paHHEM NOCNE0NEPALMOHHOM
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Tabnuua 1
Knaccudukaums nocneonepaumnoHHbix ocnoxHeHuii Clavien-Dindo-Strasberg
Table 1
Clavien-Dindo-Strasberg classification of postoperative complications
Knacc / .
Onucanue / Description
Class / P

Jio6oe 0TKNOHEHWE OT HOPMaNbHOIO TEYEHMS NOCTEONEPALMOHHOMO Nepuoaa 6e3 HeobXxoAMMOCTU MEAUKAMEHTO3HOO
NeYeHUs UK XUPYPrudeckux, 3HA0CKONUYECKMX, pafMonornyeckmx BMeLwatenscts / Any deviation from the normal
course of the postoperative period without the need for drug treatment or surgical, endoscopic, radiological
interventions
OcnoxHeHus, TpebytoLime NeveHns MeauKaMeHTO3HbIMK NpenapaTamu, NTOMMMO fonyckaembix Ans | knacca

I OC/TOXXHEHWM, TaKXKe BK/TKOUEHbI MepenvBaHue KpoBu u obiee napeHTepanbHoe nutaHue / Complications requiring
treatment with medications, in addition to those permitted for class | complications, also include blood transfusion
and total parenteral nutrition
OcnoxHeHus, TpebytoLLme XMpypruyeckunx, SHAOCKONMYECKMX, pagmonornyecknx BMewatenscts / Complications
requiring surgical, endoscopic, radiological interventions

11 . ) . )
A - BMewartenbcTBa 6e3 obuiero obe3bonmBanHusa / A - interventions without general anesthesia
B - BMewartenbctBa nog obwmm obesbonmsaHveM / B - interventions under general anesthesia
YKn3HeyrpoxatoLume 0CnoXHeHUs (BKIOUYash OCIOKHEHMS CO CTOPOHbI LIeHTPasbHOW HEPBHOM CUCTEMBI)®, Tpebyolme
NeyeHuns B OTAENEHUIX peaHUMaLMU U MHTEHCUBHOM Tepanuu / Life-threatening complications (including ones from

v the central nervous system)* requiring treatment in intensive care units
A - aucdyHKUMS ogHoro opraHa (Bkato4as remoamanus) / A - dysfunction of one organ (including hemodialysis)
B - nonvopraHHas HegocTaTouHocTb / B — multiple organ failure

\ CmepTb naumeHTa / Patient’s death

Ecnu y naumeHTa 6biam 0CNOXHEHWS BO BPEMS BbINUCKM (KOTOPbIE MPUBENU K MHBANIMAHOCTH), K COOTBETCTBYIOLLEMY KACCy
ocnoxHeHus fobaensetcs cydodukce «d» / If a patient had complications at discharge (which resulted in disability), the suffix “d” is

added to the corresponding complication class

ﬂpUMequHue. * KpOBOVI3}1MﬂHMe B MO3T, ULLEMUYECKMIA MHCYNbT, cyﬁaanHomnaanoe KPOBOM3NIUAHME, HO NCKTKOYAA TPAH3UTOPHYIO ULWLIEMUYECKYHO aTakKy.

Note. * Cerebral hemorrhage, ischemic stroke, subarachnoid hemorrhage, but excluding transient ischemic attack.

nepuoge (8o 30 cyT nocne onepaunn) npeacTaBneHbl
B Tabnvue 2.

Bcem nauveHTam B paHHeM nocneonepaumu-
OoHHOM nepuoge (mo 30 cyT) Ha3Havanacb 0630p-
Has peHTreHorpadusa opraHoB rpyaHoO NOMOCTH.
[na onarHoCTUKM BOSHUKLLIMX MOCneonepawuoHHbIX
ocnoxHeHun KT npoBeaeHa B 77 cnyyasx (13,6%).

PesynbraTtbl n 00cyxaeHue / Results
and discussion

CepbesHble nocneonepaunoHHbIE OCIOXHE-
Hus (I1IB n Beiwe no knaccudukaumm Clavien—-Dindo—
Strasberg) nocne aHaTOMMYECKON Pe3EKLNM NErknx
BO3HMKNN Y 27 (6,3%) naumeHToB, NOC/e MHEBMOHIK-
TomMun —y 50 (36,2%).

B HacTosiLLee BpeMs eauHOM 1 00LLenpu3HaHHOM
KT-knaccudunkaumm nocneonepaunoHHbIX OCNO0XHE-
HUI HET, 04HAKO MO 3TUONOrMYECKOMY MEXAHU3MY
pa3BUTUS BO3MOXHO pasfefieHme Ha crnegyoume
rpynnbi:

— OCJIOXXHEHNHA BOCNAAMUTENBHOW NPUPOAbI
(B nneBpanbHOM NOAOCTN — AMNMEMA, B NEFOYHO
TKaHW — BakTepuasnbHble 1 BUPYCHbIE MHEBMOHNN);

— COCYaUCTble OCNIOXHEHMS (TpPoMBo3ambonus ne-
royHom aptepum (TAJ1A), remoTopakc, BHYTPUIEroy-
Has remopparunyeckas UMoMoULUS);

— OCTPbI aTenekTas;

— paHHMe NocneonepaumoHHbIE PELMOMBLI ONy-
Xonwu;

— HECOCTOATENbHOCTb LWBOB KY/bTU KPYMHOrO
OpoHxa, B TOM 4ucrne ¢ popmmpoBaHnem 6pPOoHX0-
naespasbHbIX CBULLENR;

— NOCNeonepaLUmoHHbIE OTEKM NETKNX.

BbisiBneHne BCex NEPEUNCIEHHbIX BbILLIE OCOX-
HEHWI B paHHEM NOCIeEONEPaALNOHHOM NEPNOLE Me-
HSEeT 0ObIYHYIO TAKTMKY BeAeHUS NaumMeHToB. s nx
OMarHoCTnkn n anddepeHumansHOnM AnarHoCTUKN
paHee NpuMeHsnachb TPaanLMOHHAS peHTreHorpa-
dus, N03BONAIOLLASA BbISIBUTb TAXENbIE UBMEHEHUS.
B nocnegHne pecatnneTns ¢ aTon LENbIO UCMNOb3Y-
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Tabnuya 2

OcCnoXXHeHus, BOHUKLLUME nocsie XUpypruyeckoro se4yeHusa paka ierkoro, n (%)

Table 2

Complications after surgical treatment of lung cancer, n (%)

Tun BMewatensctBa / Type of intervention

Ocnoxnenme / Complication AHaTOMMYeCKas pe3eKkLms Nerkoro / MHeBMOH3KTOMMS /
Anatomical lung resection Pneumonectomy
HecocTosTensHocTb KynbTu B6poHxa / Bronchial stump failure 5(1,1) 6 (4,3)
Tpombo3ambonus neroyHon aptepmu / Pulmonary embolism 5(1,1) 0(0,0)
KposoteueHue / Bleeding 4(0,9) 13 (9,4)
BHyTpubonbHMYHas nHeBMOHMS / Hospital-acquired pneumonia 2 (0,4) 2 (1,4)
dMnuema nnespbl / Pleural empyema 0(0,0) 2(1,4)
Cocyaucrble ocnoxHeHus™ / Vascular complications® 3(0,7) 2 (1,4)

lpumeyarue. * HdapkT MuoKapaa, TPOMO03 N1ero4HOoi BeHbl, ME3eHTepUanbHbIi TpOM603.

Note. * Myocardial infarction, pulmonary vein thrombosis, mesenteric thrombosis.

eTtcs peHTreHosckasa KT ¢ npuMeHeHnem MHorogas-
HOro 60JIIOCHOrO KOHTPACTUPOBAHUS, MPY KOTOPOWA
MOXHO ONpeaennTb BECb CNEKTP NaToNOrMn (B TOM
4yncne CoOCyanCTble NBMEHEHUS).

OcJ10)XHEeHUs1 BOCNannuTesibHOM npupoabl

Omnvema nneBpbl

OmMnmema nneBpbl — YacTOE N OMNACHOE OCNOX-
HeHune, KOTopoe Bo3HMKkaeT B 5-30% cnyyaes nocne
onepaumun Ha nerkux. Y naumMeHToB, NepeHecLmx
NMHEBMOH3KTOMMUIO HacTOoTa Pa3BUTUSA SMMUEMbI NJIEB-
pbl 3HAYUTENBHO BbiLWe (80 7%), 4emM NOoCcne pesekumnn
nerkoro (80 0,9%) [8]. K dakTopam pucka nossneHus
3MMNUEMbI NAEBPLI OTHOCATCS: HAMHYNE XPOHNYECKMX
BOCMANINTESNbHbLIX MPOLLECCOB B SIEFOYHOMN NAPEHXN -
Me, npeaonepaumoHHas XMM1Oo- 1 lydeBas Tepanus,
pacLUMpPEHHbIE PE3EKLNM NEFKOrO C IMMPOONCCEKLN-
ell, HeCOCTOATENIbHOCTb KyJbTM OPOHXa, 3aBepLuato-
wasi NTHEBMOHAKTOMMS MOCNE NPeaLwecTBYOWErO
onepaTtuBHOro BMeLWaTeNbCTBa, Pa3BUTUE UHTPA-
nnaeBpasbHOro KPOBOTEYEHMWS, NEPCUCTUPYIOLLMIA NO-
cneonepaumoHHbIA MHEBMOTOPAKC U MIHOPOAHLIE Tena
B nneBpanbHom nonoctu [9].

Mo knaccudukaunm BpntaHcKoro TopakanabHOro
obLecTBa BblAENSIOT TPU CTAANN Pa3BUTUS AMMNME-
mbl [10]:

— | ctapgma (ceposHas) xapakTepmnayeTcs Hakonae-
HVEM MNIEBPAJIbHOMO BbINOTA;

— Ha Il ctagmn (rHOMHO-PUOPUHO3HOI) MPONCXO-
OVT NHPMUMPOBAHME NNEBPASIbBHOrO COAEPXNMOrO;

- B Il ctagnun (pUBPUMHO3HOWM OpraHmM3aumn) Ha
NMOBEPXHOCTU JIErkoro o6pasyeTcs kancyna, MeLlato-
Lasi MOJSIHOM 3KCKYpPCUK, ANst CHATUS KOTOPOW Tpeby-
€TCs AeKoPTMKaLMS Nerkoro.

Mo paHHbIM KT anddepeHumanbHas ouarHocTun-
Ka aKkccyaara OT TpaHccyaaTa NnpeacTaBnsgeT cepb-
e3Hble 3aTpyaHeHus (tabn. 3). OgHako 6narogaps
KT amnnemy nnespbl BO3MOXHO 3anogo3puThb Ha ll
n Il cTagmsx No COBOKYNHOCTU MPU3HAKOB: NOBbILLE-
HWE NIOTHOCTHbIX NOKa3aTenen BuiNoTa, YTONLWEHNE
nneBpasbHbIX IMCTKOB, NOSIB/IEHME PAa3HOKATMOEPHbIX
nysbipen rasa. KT-aHruorpadus B cnydyae aSMnmemsl
[OMNONHSAET HAaTUBHOE UCCNEAOBaHNE, HO HE SBNSIET-
cs1 HeobxoauMbIM. MNpu BbIMONHEHUW UCCIeA0BaHUS
B YCNOBUSAX BHYTPMBEHHOIO KOHTPACTUPOBAHMUS OT-
MeYaeTCs HepaBHOMEPHOE YTOJILLEHNE MNeBPasibHbIX
JINCTKOB, HAKOMJIEHNE UMK KOHTPACTHOro Npenapara,
B psige crnydaeB 60siee OTHETANBO BU3YaNN3npPYoTCst
crnavikm, pasrpaHnymBaioLme NaeBpasnbHyio NOA0CThb.

Knunmnyeckum npumep 1

MaymeHT B. 1967 r.p. NpPaBOCTOPOHHAS NHEB-
MOH3KTOMWUS MO NOBOAY NJIOCKOKIETOYHOIr0o paka
JIErkKoro, HECOCTOSATENbHOCTb KY/IbTM NPaBOro rnas-
HOro 6poHxa, amnuema naeBpbl (BepudurumpoBaHa
npu Topakockonumn). KT-kapTuHa nepexoga cepo3-
HOI cTagum amnmemsbl Naespbl (puc. 1, a, b) B rHon-
HO-Pnbpo3Hylo (puc. 1, ¢, d) c HepaBHOMEPHLIM
YTONLWEHNEM NAEBPASIbHbIX JIMCTKOB, HAKOMIEHNEM
MMM KOHTPACTHOro npenaparta, NosiBIeHNEM Coean-
HUTENbHOTKAHHbIX CENT B NPABOW MieBpanbHON No-
noctn. BoigensioTcsa KocBeHHble KT-npuaHakm He-
COCTOSITENIbHOCTM KYJbTW NPAaBOro rnaBHOro 6poHxa
B BUAE NOSIBIEHMS NY3blPbKOB ra3da BOKPYr Hee.

lNocneonepauynoHHasi MTHEBMOHWS

Ho3okoMuanbHble MHEBMOHUM ABASIIOTCA OAHUM
13 Hanbosiee YacTbIX OCIOXHEHWIA NOCe pesekunii
JIErKOro, a Takxxe NHEBMOHAKTOMMI. 10 AaHHbIM 3a-
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Tabnuya 3
KT-npusHaku sMnueMbl NneBpbl
Table 3
CT signs of pleural empyema
Crapms / Grade KT-kaptuHa / CT picture
- BbInot B nneBpanbHo NonocT1 pacnonoxeH cBobonHo, 6e3 KT-npusHakoB ocymkoBaHus / Pleural effusion
| (cepo3sHas) / . . . .
| (serous) is freely located, without CT signs of encapsulation
- BbinoT ogHopoaHbIf, nnotHocTbio Ao +10 HU / The effusion is homogeneous, with a density of up to +10 HU
- PeaktvBHas uncunatepanoHas numdoaneHonatus / Reactive ipsilateral lymphadenopathy
- BbInoT B nneBpanbHoOi NOOCTM C y4acTKaMu OCYMKOBaHMS, Ny3blpbkaMu rasa, Hanuunem cent / Pleural
o effusion with areas of encapsulation, gas bubbles, and the presence of septa
Il (rHoMHO- o . e
BpUHOzHas) / - lNoBbilWeHMe NNOTHOCTHbIX Noka3aTenen fo +25 HU / Increase in density indicators up to +25 HU
Il ( Erulent- - PeaktnBHas uncunartepanbHas numdoaneHonatus / Reactive ipsilateral lymphadenopathy
ﬁbfinous) - CoppyKeCTBEHHbIE U3MEHEHWSI CMEXXHDBIX OTZAEN0B NIErOYHOM TKaHU (Y4acTKM KOMMPECCUOHHOrO Konnanca
v oKkpyrble atenekTasbl) / Associated changes in adjacent areas of lung tissue (sites of compression collapse
and rounded atelectases)
- CnaeyHbli Npouecc B nieBpanbHOM NonocT1 ¢ GopMMpPOBaAHMEM TONCTOCTEHHOM OCTAaTOMHOM MOAOCTY, B TOM
WY MUHOW CTeneHu KonnabupytoLei nerkoe, ¢ GpOHXManbHbIMU CBULLAMU UK 6€3 HKX, C HANMYMEM KPYMHbIX
_ | rasoBbIx ny3bipeit / Adhesive process in pleural cavity with formation of a thick-walled residual cavity, which
11 (GnbpuHO3HOM . . . )
to some extent collapses the lung, with or without bronchial fistulas, with large gas bubbles
opraHusauum) / . .
Il (Rbrinous - lMnotHocTb BbiNoTa Ao +35 HU / Effusion density up to +35 HU
organization) - PeaktuBHasg uncunartepanbHasg NMMdoafeHoNaTHs, COAPYXKECTBEHHbIE M3MEHEHUS CMEXHbIX OTAEN0B
g NEeroYyHon TKaHu (MNeBPOreHHbIN LMppPO3 NErkoro) 1 B TKaHAX rpyaHoi cteHku / Reactive ipsilateral
lymphadenopathy, concomitant changes in adjacent areas of lung tissue (pleurogenic lung cirrhosis) and
in chest wall tissues

pyOeXHbIX aBTOPOB, HacTOTa MHEBMOHWI Y NaLMEHTOB
rnocfie onepauumn Ha rpyaHor NonoCTn cocTaBngeT
5-25% [11]. JleTanbHOCTb NPV BO3HUKHOBEHW MHEB-
MOHMW B NOCNeonepauLmMoHHOM Nepmoae gocturaer
46% [10]. K ¢pakTOpam pucka pa3BmTtus nocneone-
PaLMOHHbIX MTHEBMOHMIN OTHOCATCS MY>XCKOM N0, Ha-
JI4mne XPOHNYECKOM 0OCTPYKTUBHOM BONE3HM TIErknx
(XOBJT), noxmnor Bo3dpacTt, npu aTom no4tn B 30%
CNyvyaeB KNIMHMYECKas KapTUHa UX TeYeHus cTepTas
[5]. ObixaTenbHaa HEAOCTATOYHOCTb U MHEBMOHUS —
Hamnbosiee YacTble JIeroYHbIE OCNOXHEHUS, BO3HMKAIO-
wme y NnaunMeHToOB Nocne onepaunm Ha nerkux, ne-
PEHECLUMX NPEALIECTBYIOLLYIO XMMUO- U NTYyHEBYIO
Tepanuio.

KT-cemunoTmka BocnanuTenbHbIX MPOLLECCOB Ha
doHe nocneonepaumoHHbIX MU3MEHEHNIA MPY IEYEHNN
paka nerkoro:

— NofMCcCerMeHTapHasa, cnmeHas MHGUNbTPaumsa
B JIErOYHOWM TK@HW, 4YaCTO C aTENEKTaTUYECKNM KOM-
MOHEHTOM,;

— OTCYTCTBME BO3AYLUHOWN OpoHXxorpaduu;

— Jlokanusaums NnperMmyLLLeCTBEHHO B op306a-
3abHbIX OTAENax;

— BbICTpOE popMUpoBaHME OECTPYKTUBHBIX N3-
MEHEHWI B NErOYHOM TKaHW;

— ObICTpas oTpuuaTesbHas AMHamuka (HapacTta-
HUE HGUALTPaUUKn);

— Hanmymne HeboJbLLIOro No 06beMy PeakTUBHOIO
BbINOTA;

— OTCYTCTBME BbIpaXeHHoM numdoageHonaTnu.
N3meHeHuns, BoisiBnsemble npu KT y nauneHToB
C BMPYCHOW MHEBMOHMEN, @ UMEHHO C HOBOW KOPOHa-
BUpycHom nHdekumen (COVID-19), B paHHem nocne-
ornepauyoHHOM nepuoae, UMetoT 0COOEHHOCTH, 3HA-
HME KOTOPbIX MO3BOSIFET CBOEBPEMEHHO NOCTaBUTb
npaBUbHbIA ONArHO3 Y UBMEHUTb JIEHEOHYIO TaKTUKY.
KT-cemunoTnka HoBOW KOPOHABUPYCHOMN NHGEK-

uMm Ha doHe nocneonepalOHHbIX UBMEHEHWIA:

— OMCCEMUHMPOBAHHOE MOPAXEHUE;

— 00LWwMpHbIE GOKYCbl «<MaTOBOIO CTEK/a» 3a CHET
YNAOTHEHWUS BHYTPU- N MEXO0SIbKOBOrO MHTEPCTULINS;

— PETUKYNSPHbBIE UBMEHEHUS;

— PYIbMUHAHTHOE TEYEHNE;

- npucoeanHeHne 6akTepranbHoi Gnopbl (NosiB-
JIEHNE anbBEONASPHON MHOUALTPALUN, PEAKTUBHOIO
BbiNOTa HA CTOPOHE MaKCUMasibHO BblPaXEHHbIX U3-
MEHEHNI).

KnuHunyeckuin npyumep 2

MauyeHT P. 1969 r.p. J1IeBOCTOPOHHASA TOPAKOTO-
MUSI, BEPXHSAS pacLuMpeHHast 1063KToMUS Mo noBoay
afAeHoKapLMHOMbI erkoro. JuHammka BocnanuTerb-
HOWM MHPUNLTPaUMK 3a 7 CYyT: OTMEYAETCS YBENMYEHNE
MPOTSXXEHHOCTU N BbIPAXEHHOCTM 30HbI albBEONSAP-
HOWM MHPUNBLTPALUMN B HUXHEN O0Ne NeBOro Nerkoro
6e3 KT-npmn3HakoB BO3ayLUHOM BpoHxorpadun, aa-
nee — ¢opmumpoBaHue menkmnx (o 0,5 cm) nonocTten
OECTPYKLUMM B anmkasbHbIX OTAenax S6 HmxHen oonm
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Puc. 1. MaumeHnT b. 1967 r.p. [paBOCTOPOHHSAS MHEBMOHIKTOMMS MO MOBOAY NAOCKOKNETOYHOrO paka Nerkoro, HeCOCTOATENbHOCTb
KynbTW MpaBoro rnaBHoro 6poHxa, amMnvema nnespbl (BepudULMPOBaHa NpU TOPAKOCKOMMMK):
a, b - KT ot 18.05.2023 r.; ¢, d - KT o1 03.06.2023 r.

Fig. 1. Patient B., born in 1967. Right pneumonectomy for squamous cell lung cancer, right main bronchus stump failure, pleu-

ral empyema (verified by thoracoscopy):

a, b - CT scan dated May 18, 2023; ¢, d - CT scan dated July 3, 2023

cneBa, NosiBfieHne MMHUManbHOro No 06bLEMY BbIMO-
Ta B BEPXHMX OTAEeNax NeBoi nnespanbHOM NosIoCTn
(puc. 2, a—d). Yepes 8 cyT HabNOAATCSA YMEHbLLE-
HMe obbema HUXHEN O0nu NNeBOro NIerkoro (3a cyeTr
aTenekTaTM4yeckoro KOMrNoHeHTa), aneeauus 1eBo
NOJIOBMHbI AnadparmMel, yBenndyeHne pasmepos no-
NIOCTEen AecTpykumm B S6 neBoro nerkoro (puc. 2, e, f).

B pesynbrarte nevyebHbix MEPONPUSATUIA COCTOSI-
HWe NaumeHTa cTabunmanpoBaHo, OH Oblf BbINUCAH 13
cTaumoHapa. Yepes 4 mec nocne neBOCTOPOHHEN TO-
pPakoTOMMK, BEPXHEN N0O63KTOMUM KT-KapTnHA NOCT-
BOCMaNNTENbHbIX PUOPO3HBIX UBMEHEHWNIA B anmnkasb-
HbIX OTAENnax HUXHEN A0 NErkoro ¢ yMeHblLUEHNEM
ee 00bema, Hann4MeMm nieBpanbHbIX WBAPT (HepaBs-
HOMEepHOE YTOJLLEHNE NeBpasbHbIX TIMCTKOB) W Ha-
MdmnemM napaumkaTpruieckor aMduaemMbl B CMEXHbIX
oTaenax 6a3anbHblX CErMEHTOB HUXXHEN [,0/11 IEBOr0
nerkoro (puc. 2, g, h).

KnuHuyeckun npumep 3

MauuyeHTtka LL. 1962 r.p. CocTosiHME nocne Bepx-
Hel No63KToOMMK cnpaBa Nno NOoBOAY MJIOCKOKIEeTOY-
HOro paka nerkoro (BepuduumnpoBaHHas HoBas KO-

poHaBupycHasa nHoekuma — COVID-19). JnHamuka
NONNCErMEHTAPHOM BUPYCHOM MHEBMOHUK C HapacTa-
HMEM N3MEHEHNIN, NoSIBNEHMEM (DOKYCOB afbBEONSAP-
HON MHOUALTPALMM B HUXHUX OTAENAX NPaBOro Jerko-
ro (npucoeanHeHne 6aktepuansHon dnopsl) (puc. 3).

Cocyauncrbie OCJI0)KHeHUs

KposoTteyeHue

YacTtoTa pa3BuTms KPOBOTEYEHWI B MOCeonepa-
LMOHHOM nepuoae cocTtasnset 2,5-4,0%. B 47-52%
Cny4yaeB KPOBOTEYEHUS ABNSIIOTCA NPUYMHON peTopa-
kKoToMuin'. ICTOYHMKaMK KPOBOTEHYEHUSA SBNAIOTCS
CoCcyAabl Pe3EKLNOHHOM NOBEPXHOCTM IEFOYHONM Na-
penxmmbl (23%), cocyapl rpyaHom cteHkun (20%), men-
kue cocyabl anadparmol (2%), B 20% HabntoaeHuin
NCTOYHMK KPOBOTEYEHUS He onpeaenseTca [12]. Kpo-
BOTEYEHWNE N3 IEFTOYHON NAPEHXNUMbI UMEET CKNOH-

' OpyxuHun C.I BeiGOp TakTWKM XMPYPrvyeckoro Jie4eHns
npu CBEPHYBLLUEMCH remoTopakce. ABToped. AuC. ... KaHna.
Men. Hayk. Apocnaenk; 2016.
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Puc. 2. NMauneHT P. 1969 r.p. JIeBOCTOPOHHSAS TOPAKOTOMMS, BEPXHSAS pPacLiMpeHHas N063KTOMMS N0 NOBOAY afeHOKAPLMHOMbI Ner-
Koro:

a, b - KT ot 06.05.2020 r.; ¢, d - KT ot 13.05.2020 r. (cTpenkamu otMedeHbl mMenkue (o 0,5 cM) nonoctv pectpykumu); e, f - KT ot
21.05.2020 r. (cTpenkoi oTMeyeHbl yBENUUMBLUMECS B pa3Mepe MON0CTU AeCTpyKumKu B S6 nesoro nerkoro); g, h — KT ot 18.09.2021 r.

Fig. 2. Patient R., born in 1969. Left thoracotomy, extended upper lobectomy for lung adenocarcinoma:

a, b - CT scan dated May 6, 2020; ¢, d - CT scan dated May 13. 2020 (arrows indicate small (up to 0.5 cm) cavities of destruction);
e, f - CT scan dated May 21, 2020 (the arrow indicates the increased size of destruction cavity in Sé left lung); g, h — CT scan
dated September 18, 2021

BectHuk peHnTreHonornu u pagunonoruu | Journal of Radiology and Nuclear Medicine | 2025 | Tom 106 | N21-3 | 27-44 33



OPUTUHAJIBHBIE CTATbA

Puc. 3. MaumenTka L. 1962 r.p. CocTosHue nocne BepxHei N063KTOMUM CripaBa Mo NOBOAY MIOCKOKJETOYHOrO paka ferkoro (Bepw-
duuMpoBaHHas HOBas KOPOHaBMPYCHAs UHbEKLMS):
a, b - KT or 15.12.2020 r;; ¢, d - KT ot 20.12.2020 r.

Fig. 3. Patient C., born in 1962. Condition after right upper lobectomy for squamous cell lung cancer (verified new coronavirus

infection):

a, b - CT scan dated December 15, 2020; ¢, d - CT scan dated December 20, 2020

HOCTb K CaMOCTOSATENIbHOM OCTAHOBKE, KPOBOTEYE-

Hne N3 MexpebepHbIX, BHYTPEHHUX MPYAHbIX apTepuil

WA KPYMHbIX COCYA0B CPeAOCTEHUS, Kak NPaBuo, He

npekpatlaeTcs U NnpMBoaMT K 06pa3oBaHMO NPorpec-

CUPYIOLLEr0 MacCMBHOIO remoTtopakca [2].
KT-cemmnoTurka remoTopakca:

— runepaeHcHbIn (6onee +60 HU) BbINOT B nNneB-
panbHOM NOAOCTU (YEM paHblLUe CPOK BbIMOSIHEHHOMO
nccnenoBaHus, TEM Bblle MIOTHOCTHLIE NoKa3aTenn);

- (popmupoBaHme BbLICOKOMIOTHOCTHbIX (40 +90 HU)
CrYCTKOB HEMPaBUibHON HOPMbI;

— TEHOEHUMS K OCYMKOBaAHWIO NIEBPASIbHOIO Bbl-
noTa;

— BblpaXXeHHOoe KosiabupoBaHme CMeXHbIX 0Tae-
JI0B JIEFOYHOW TKaHW;

— BO3MOXHO BblaeneHne oobema n GpopmMbl remMo-
Topakca: NnokasnbHbIN (B CUHYCax, Hag anadparmMon,
napakocTanbHO U T.4.), NAaLEeBUAHbIA, TOTaNbHbIN
(o6bemom cBbile 1500 cm®), pparmeHTapHbI (He
CBA3aHHble APYr C APYroM, OTrpaHNYeHHbIe cKonJie-
HUMS CryCTKOB KPOBM B Pa3/INYHbIX OTAENax nnespasib-
HOW NONOCTK).

KnuHuyeckun npumep 4

MauynenT M. 1957 r.p. CocTOsAHME NOCNE NEBO-
CTOPOHHEN NHEBMOH3KTOMUK NO NOBOAY MIOCKOKEe-
To4YHOro paka nerkoro. KT-npuaHakm remoTopakca,
CryCTKOB B 1IEBOW MAeBpasibHOM N0J0CTU, AMPU3EMBI
MSIrKUX TKaHEn rpygHOn CTEHKN (puc. 4).

Tpom603MO0IMs TIerOYHOV apTepumn

TOJ1A aBNAETCA rPO3HbLIM U YacTo daTasnbHbIM
OCJIOXXHEHMEM ANS NaUMEeHTOB B MOCE0NnepaLmmoH-
HOM nepuoge. Y OHKONOrMYecKmnx 60NbHbIX PUCK pas-
BuTnA TOJ1A noBblwaetcs B 3-5 pa3 [13, 14]. YacToTa
BcTpedaemocTn TOJTIA nocne onepauuin Ha nerkmx sa-
pbupyetcsa ot 0,19% 0o 47% [15]. BeposTHee BCero,
TakoW 3Ha4YNTENbHbIN Pa3dbpoc CBA3aH C UCXOAHbLIM
CTaTyCOM NauneHTOB, HAJIMYNEM COMNYTCTBYIOLLEN KO-
MOpPOWAHON NnaTonorun n apyrumm pakropamun. Psa,
aBTOPOB OTMeYaeT, 4To TAJIA aBngeTcs BTOPOW Mo Ya-
CTOTE NPUYNHON CMEPTUN OHKONOMMYECKNX MaLMEHTOB
B paHHEeM nocneonepaunmoHHoM nepuoae [16].

Bo3HukHoBeHne TOJIA nocne NHEBMOHIKTOMUM,
NN pesekLmm 1Ierkoro B 1lo6om o6beme, CBA3bIBAKOT
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Puc. 4. MaumneHt M. 1957 r.p. CocTossHe nocne NeBOCTOPOHHEN MHEBMOH3KTOMMM MO MOBOAY MIOCKOK/IETOYHOrO paka erkoro.
Ha KT-n3o6paxeHusix (a, b) ctpenkamu oTMeueHbl CryCTKM B JIEBOW NJIeBPasibHOWM NONOCTH

Fig. 4. Patient P, born in 1957. Condition after left pneumonectomy for squamous cell lung cancer. In CT images (a, b), arrows

indicate clots in the left pleural cavity

C MOBbILLIEHNEM AABIEHNSA B CUCTEME NEFrOYHON ap-
Tepuun, N3SMEHEHNEM BO3BpaTa KPOBW B NMpaBble OT-
Oenbl cepaua 1 CHUXEHMEM B CBSA3M C 3TUM 0Obema
umpkynmpytowen kposu [17]. Takke 3Ha4MMYIO POJib
B padsutuum TOJIA MOXET nurpaTtb NOBbILWLEHNE BA3-
KOCTM KPOBM BCNeACTBME r’MNoaAnHaMnUmM 1 HeECOOT-
BETCTBYIOLLIEN KOPPEKLMM OOBbEMA LMPKYIIMPYIOLLEN
KpoBu. CornacHo nMTepaTypHbIM MCTOYHMKAM MUK
pa3sutunsa TOJIA y naumMeHToB NOCAEe MHEBMOHIKTO-
MUN/NOBIKTOMMM YaLle BCEro NpuxoauTcs Ha 6-7-e
CYTKM nocneonepaunoHHoro nepuoga [18].

B otoeneHumn TopakanbHoii oHkonorun Gre0y BO
«MepBbln CaHKT-MNeTepbyprckmini rocyaapcTBEHHbIN
MEONUMHCKNIN yHMBEpPCUTET UM. akagemunka W.M1. MNas.-
noea» MunHuapgpasa Poccun 3a nepuog ¢ 2014 no
2024 rr. y naumMeHTOoB, NPOONEPUPOBAHHbIX MO NOBOAY
paka nerkoro, TpoM603mMb0511st BETBEN NIErOYHON ap-
Tepuun onpeaensnack B 5 cnydasax nocne NnHEBMOHIK-
TOMUM, 4TO cocTaBuno 1,1%. Y GonbHbIX NOCe aHaTo-
MWNYECKNX PE3EKLNI B PAHHEM NOCNE0nepaLMoHHOM
nepmoae KIMHN4eckmx npruaHakos TOJ1A BbISBNEHO He
ObI10. [0 NPOTKEHHOCTM BO BCEX Cly4asix onpeaens-
nacb cyémaccuBHas T3JIA ¢ Hannymem TPoMOOB B [10-
JIEBbIX 1 CEFMEHTAPHbIX BEHO3HbIX COCYAax.

KT-cemmnotuka TIOJIA:

— NpsiMble NPU3HaKN (BHYTPUMNPOCBETHLIE U NPU-
CTEHOYHbIE AedEKTbI KOHTPACTUPOBAHUS NEFOYHOMN
apTtepun);

— KOCBEHHbIE MPU3HAaKN (MO3an4yHOCTb Nnepdy-
31N NErOYHOM TKaHW, MHPAPKTbI NErKOro TPeyrob-
HOI (popMbI, CyBneBpanbHOM IoKanmMaauum, u/mnm
bOKYCbl BHYTPUanbBEONAPHOro kpoBomanusiHua [20],
«CKayok» kanmbpa BeTBeN Nero4yHon aptepuu, no-
KanbHOe 0beAHeHNe CoCyauCTOro pUCyHka, pacLum-
peHune cTBoNa Nero4yHoOn apTepum, ConyTCTBYIOLLMIA
naeBpasbHbI BbINOT/NEPUKAPANT, OUCKOBUOHbIE aTe-
nekTasbl);

— MO NPOTSXKEHHOCTU: MACCUBHAs — MNOPaXeHne
6onee 50% cocyaucToro pycna nerkmx (améonus
JIErOYHOr0 CTBOMA WA IMaBHbIX JIEFOYHbLIX apTepuin),
cybmaccusHas — okkno3uns 30-50% obbema cocyam-
CTOro pycna nerkmx (3mM601s HECKOJIbKNX A0NEBbIX
NN MHOTUX CEFMEHTAPHbIX BETBEN), HEMACCUBHAs —
obcTpykumnsa meHee 30% obbema cocyaucToro pyc-
na nerkunx (am06osma MenKux UCTanbHbIX JIEFOYHbIX
aptepuii) [19].

KnuHunyeckuin npyumep 5

MauneHT A. 1954 r.p. NMpaBOCTOPOHHASA BEPXHE-
nonesasi N063KTOMKUS MO NOBOAY aAeHOKapLIMHOMbI
nerkoro. KT-npmaHaku TOJ1A Ha 3-1 cyTkm nocne npo-
BEOEHNS ONepaTMBHOO BMELLATENIbCTBA C HAIMYMEM
BHYTPUMNPOCBETHbIX 1 MPUCTEHOYHbLIX TDOMOOB B Cer-
MEHTapHbIX U OONEBLIX BETBSAX IEFOYHON apTepumn
¢ 06eunx CTOPOH (puc. 5).

lremopparudeckas nMonbuLMs 1erkoro

[na peHTreHosniora o4eHb BaXHO Ha npeaonepa-
LMOHHOM 3Tarne OUeHUTb BapUaHTHYIO COCYANCTYIO
aHaTOMWIO Nerkoro AJ1sl UCKJI0YEHUs MOBPEXAEHNS
CBEPXKOMMIEKTHBIX MW aHOMaJIbHO PACTMONOXEHHbIX
cocynoB. Bo3HMKHOBEHME reMopparmieckom nmom-
OuUMN B OCTaBLLENCS YaCcTuM JIEFKOro Nnocne aHaTo-
MUYECKMX PE3EKLNIA CBA3AHO C MHTPaonepaLmmoHHOM
TpaBMOW APEHNPYIOLLEN BEHbI IMOO OCTPO BO3HUK-
LM ee TPOMDBO30M.

B npouecce ambpuoreHesa y yenoseka popmMmu-
PYIOTCS YeThbIpe JIEroYHble BEHbI (MO ABE C Kaxaomn
CTOPOHbI), HECYLLME KPOBb K JIeBOMY Npeacepauio,
npuyYemM cpegHenoneBas BeHa BnagaeT B BEPXHIO0
NeroyHyto. Takor BapuaHT CTPOEHUS, MPUHATHIN 3a
HOPMY, MO AaHHbLIM pa3HbiX aBTOPOB, BCTpeyaeTcs
y 60-70% HaceneHus, Ho B 30-40% HabnoaeHuin
aHATOMMS BEHO3HbIX COCY0B MOXET ObITb APYIrON.
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Puc. 5. MauneHT A. 1954 r.p. MpaBOCTOPOHHSAS BepXHeLoneBas nob3KToMuUsa No nNoBoay ageHokapumHoMbl nerkoro. Ha KT-n3o6pa-
KEHUAX (a, b) CTpenkamMu oTMeueHbl BHYTPUMPOCBETHbIE M NMPUCTEHOUYHbIE TPOMObI B CETMEHTApHbIX M AO0EBbIX BETBAX JIErOYHON
apTepuu ¢ 06enx CTOpoH

Fig. 5. Patient A., born in 1954. Right upper lobectomy for lung adenocarcinoma. In CT images (g, b), arrows indicate intraluminal
and parietal thrombi in segmental and lobar branches of pulmonary artery on both sides

Tak, A. Fourdrain et al. oueHnAn TpexMepHyio
KT-aHrmnorpadwuio y 100 naumeHToB, KOTOPbLIM NaaHn-
pOBanMCb aHaTOMUYECKME Pe3EKLIMN Nerkoro. Te nnn
MHble 0COOEHHOCTM CTPOEHNS BEHO3HOr O pycra Jier-
Koro 6111 o6HapyxeHbl y 36 n3 Hux [20]. S. Yamada
et al. npeponepaunoHHo obcnenoany 86 GONbHbIX,
y 5 13 KOTOpbIX BbiSiBUIM abeppaHTHble BeHbl [21]. Ha-
PYLLUEHNE OTTOKA KPOBM BbI3bIBAET OTEK N BEHO3HOE
MOJSIHOKPOBME y4acTKa JIErKOro, 4TO0 MOXET NPOSIB-
NATLCS KNMHMYECKN BHYTPUNMEBPASIbHbIM KPOBOTEYE-
HUEM, KPOBOXapKaHbeM, HapacTaHMEM AblXxaTebHOM
HEeAO0CTaTO4YHOCTM, NOBLILEHVMEM TEMMEpPaATypbl TeNa,
MHOrAA BblPaXEHHbIM IENKOLMTO30M [22].

KT-cemunoTuka remopparmieckon uMonouumm
NIErOYHON TKaHU:

— 30Hbl «MaTOBOIO CTEKSIA» 32 CYET BHYTPUANbBEO-
NISIPHOrO 3anOJSIHEHNSI FEMOPPArnYeCKNM COAEPXKMMBIM,
OrpaHNYeHHbIE KOHTYPOM BTOPUYHON SIEFOYHOWN A0MBKU;

— YCUNEHME MEXA0SIbKOBOIr0 MHTEPCTULMS;

i,

— OTCYTCTBME rpaBuUTaumMoHHOro adpdekTa ¢ pas-
HOMEPHbIM XapakTepOoM pacnpeneneHns U3MeHeHNi
B COOTBETCTBYIOLLIEN YACTW NIErkoro.

KnuHuyeckui npumep 6

MaumeHTtka B. 1949 r.p. CocTosSAHME NOCNE HMX-
Hel N1063KTOMMK cneBa no NoBoay afeHoKapLMHOMbI
nerkoro. Ha 3-u cyTku pe3koe yxyaLleHne, CHUXeHne
BUTaANbHbIX NOKadaTenen. NayneHTka TpakTyeTcs kak
60sbHas C YaCTMYHBIM/MONHLIM TPOMOO30M JTIErO4HOM
BEHbl, UMONOULMEN KPOBbLIO NIEBOr0 NEerkoro ¢ gpop-
MUPOBaHMEM BTOPUYHOIO MHTEPCTULMNANIBHOIO OTEKA.
Mpwn KT-nccnepoBaHum BU3yanmanpyoTcsa NpU3HaKku
cybTOTaNIbHOW reMopparn4yeckon MMondnumum ocTas-
Luercs TKaHW BEPXHEN 40N NEBOro Nerkoro (puc. 6).

OcTpblii aTennekTas

OcTpbIn aTenekTas sBnseTcs Hanbosee 4acTbiM
nocJysieonepaunoHHbIM OCNOXHEHMEM, BO3HMKAOLLNM

Puc. 6. Maunentka b. 1949 r.p. CocTosHMe nocne HWxkHew No63KTOMUKM CneBa Mo MoBoAy afleHoKapuuHoMbl nerkoro. KT-uccneno-

BaHue ot 06.05.2020 . (g, b)

Fig. 6. Patient B., born in 1949. Condition after lower left lobectomy for lung adenocarcinoma. CT scan dated May 6, 2020 (g, b)
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y 3-7% nauneHToB. ATenekras yaule BCEro pa3su-
BaeTCs Mocre npaBon BEpxHel No63aKToMum 1 npa-
BOW BepxHen 6unobaktoMun. K o0CHOBHbIM pakTopam,
cnocobceTByOWMM GOPMUMPOBaHMIO aTenekTasa, oT-
HOCSIT TMNOBEHTUNALMIO, OTEK JIErKUX C MEepPEerpysKkom
06bEMOM, CHUXEHNE aKTUBHOCTU MYKOLIMIINAPHOIO
knnpeHca n Hanmume XOBJ1 [19]. Mo aTnonatoreHe-
TMYecknum pakTopam 1 0COBEHHOCTSM BU3yanuaaumm
npv KT BO3MOXHO pa3aeneHme nocneonepaumoHHbIX
aTenekTas3oB Ha Tpu rpynnbl [23]:

— pedneKkTopHbLIN (OUCKOBUAHbLIN) aTenekTas — Co-
CTOSIHWE, NPU KOTOPOM NPOUCXOANT CNadeHNe anbse-
0N1 B pesynbrate pedIEKTOPHOM peakumn Ha pasgpa-
XEHME HEPBHbIX OKOHYaHMI, Yalle BCEro B OTBET HA
60/b NN TpaBMaTUYECKOE BO3AENCTBME Ha Nlerkme
(3TO NPUBOONT K YMEHbLUEHWNIO 0OBbEMA NOPaKEHHOW
4aCTW Nerkoro 1 HapyLLEHMIO ra3000MeHa);

— KOMMPECCUOHHbIM aTenekTas — OTpaKeHne KoM-
NPECCMOHHOIr0 MexaHn3ma cnageHns 1ero4Hom TKaHm
3a CYeT AaBfieHNsl N3BHE CyOCTPaTOM B MJ1IeBPasibHOM
nonocTu;

— 00TYpaLMOHHbIN aTenekTa3 — COOTBETCTBYET
CerMeHTapHOMY CTPOEHMIO IEMKMX, BbI3bIBAETCS MHO-
POAHbLIM TENOM, OMYXOJblo, UHbIM cybcTpaTom, 6J10-
KVPYIOLMM NPOCBEeT BpoHxa (Npu BbiNosiHeHUn KT-aH-
rnorpadum 0yaoyT BU3yanmanpoBaTbCs MHTEHCUBHO
3aKOHTPACTUPOBAHHbIE COCYAbI, TaK Kak HET HapyLue-
HUS NPUTOKA N OTTOKA KPOBMK).

KT-ceMmnoTurka oCTpbIX MOCTONEPALIMOHHbIX aTe-
NekTa3oB npeacTasneHa B Tabnuue 3.

Knnumnyeckum npumep 7

MaumeHT B. 1949 r.p. CocTosiHME NOCNE HUXKHEN
N063KTOMMM CneBa no NoBoady ageHoKapLMHOMBI fer-
koro. OTCyTCTBME 3HAYMMOWN ONHAMWNKIM OCTPOro aTe-
nektasa cpegHen gonv npaeoro Serkoro 3a nepuog,
OnHammyeckoro HabnoaeHns (puc. 7). KT-npmaHakm
YMeHbLLUEHNs 00bemMa cpegHein Oon NpaBoro nerko-
ro, cONMXeHUs1 B Hel 971eMEHTOB NEro4HOro PUCYH-
Ka, OCTPOM TPOMO0O3IMOONNN CErMEHTAPHLIX BETBEN
JIEFOYHOWN apTEPUM C NONOXNTENBHON ANHAMMKON Ha
doHe Tepanum aHTukoarynsaHTamu. Npu GnbpobpoH-
XOCKOMUM B NpocBeTax BPOHX0B NPaBOro J1erkoro
3HAYNTENBHOE KONMYECTBO BS3KOrO MyTHOIO CNn3u-
CTOro COAEPXMMOro C reMopparmyeckmmMm KOMMOHEH-
TOM, OonblUe B cpeaHeno0neBoM BpoHxe, Nocsie acnum-
paumm coaepXnmMoro NoCTyneEHNS CBEXEN KPOBU HE
oTmMeyaeTcs.

Peuvnagne onyxosu B nocsieonepaunoHHOM
nepuoge

Mo gaHHbIM NNTEPATYPbI, NEPBLIE ABA roga nocne
onepaTMBHOIO BMeLlaTeNbCTBa NPy MECTHOPACMPO-
CTPaHEHHOM HEMENIKOKIETOYHOM pPake Nerkoro cyu-
TalTCsA KPUTUYECKUM NEPUOLOM, B TEHEHUE KOTOPO-
ro BbisIBNSieTCA HanboJsbllee KOIMYeCTBO PELNANBOB
M OTAANEHHbIX METACTA30B [24].

B ncto4yHumkax kpaiHe mMano gaHHbIX MO YacTo-
Te BCTPEYaeMOCTN, 0OCOOEHHOCTAM Te4YeHus 1 ana-
FHOCTUKM JTOKOPErvoHapHbIX PELUOVNBOB B PAHHEM
nocneonepaunoHHomMm nepuoge (Ao 30 cyt nocne
npoBeaeHns onepaTnBHOro BMeLwaTenscTea). lNop,
MEeCTHbIM peunanBom noapasymMmeBaeTcs nosiBne-
HWe o4ara B OCTaBLUENCH TKaHW NTIerkoro unmn 6poHxa
Ha CTOpoHe nopaxeHus. PermoHapHbIM peumamBom
cyMTaloT NPOoSIBJIEHME NPOLIECCa B UncunaTepanbHbIX
nmmdaTtunyecknx yanax. lNog otaaneHHbIM MeTacTa-
31poBaHMeM Noapas3yMeBaeTCs BbIBJIEHHOE Nopa-
XeHue B oTaaneHHbIx opraHax. CKOpoCTb NOsIBNEeHUSs
JIOKOPErnoHapHbIX PeLuanBoB 3aBUCUT OT arpeccuB-
HOCTW OMyX0Nnu, a TakxXe OT PaauKasbHOCTU BbIMOJI-
HEHHOr O OMNepPaTMBHOro BMELLATEbCTBA.

KT-ceMmunoTmka NOKOpPernmoHapHoro peunanea
Nnpwv XMPYypPruyeckom JIe4eHnm paka Nerkoro:

— NosIBNIEHNE MATKOTKaHHbIX MaccC B Ky/bTe OPOH-
Xa n/unu BOOb NneBpasibHbIX TMCTKOB NOC/E MHEB-
MOH3KTOMUK,/NO0OIKTOMUM;

— HakonseHne (B 6ONbLUNHCTBE Clly4aeB HEOQHO-
POAHOE) KOHTPACTHOro NpenapaTta «MIC-TKaHbIO»;

— oTpuuaTenbHas AMHaAMMKa HapacTaHus obbema
nopaxeHuns 3a nepuon HabnaeHUs;

— uncunaTepanbHasa numdoaaeHonaTus.

KnuHuyeckui npumep 8

MaumenT M. 1957 r.p. CocTosHME Nocne paclun-
PEHHOM KOMOUMHMPOBAHHOWM NEBOCTOPOHHEN MHEB-
MOH3KTOMUM C pe3ekumen nepmkapaa, rpyaHom CTeH-
KM, MbILLEYHOIO CN0s CTEHKW MULL,EBOAA MO NOBOAY
NMJ0CKOKNEeTOYHOro paka nerkoro (puc. 8, a, b), co-
CTOSIHME Nocfie NEBOCTOPOHHE MHEBMOHIKTOMUN
(24-e cyTkn nocne NpoBeaeHnNsa onepaTnBHOro ne-
yeHus). KT-gaHHbIx 3a Hanudme TOJ1A He nonyyeHo.
KT-npu3aHaku onyxofieBbix Macc B nNepeaHem cyb-
nneespasbHOM OTAENE NIEBOrO reMmmTopakca ¢ oTpu-
LaTenbHOM guHamMmmnkon (puc. 8, ¢, d) Ha 44-e cyTkun
nocne NPoOBEAEHNS ONEPaTUBHONO SIEYEHNS, NOsBEe-
HWE NAeBPOTOPaKkanbHOro CeuLLa Crneea.

HecocTosTenbHOCTb LUBOB KYJ/IbTU
6poHxa, B TOM yucse ¢ popMupoBaHNuem
6poHxonneBpasnbHON pUCTYIbI

HecocTosATenbHOCTb WBOB 6poHxa (HLUB), nnun
O6poHxonnespanbHasa dpuctyna (bMNd) — ocnoxHe-
HMe No6- MW MHEBMOH3KTOMUM, XapakTepusayio-
LLeecs NPOXOXAeHNeM BO3ayxa U3 Tpaxen 1 6poH-
XOB B MJIEBPaAIbHYIO NOJIOCTb HA CTOPOHE onepauumn
M NOCTyMNieHneM NniaeBpanbHOro akccynaTta B Tpa-
Xeto 1 6poHxu [25]. OHO ABNSETCS OCHOBHOM NMPUYK-

2 NleByeHko H.B., CoBepLueHCTBOBaHNE BPOHXoNIacTuye-
CKMX BMELLATENbCTB B XMPYPrum 3/10Ka4eCTBEHHbIX HOBO-
o6pa3oBaHuii nerkoro. ABToped. AUC. ... KaHA,. Me[,. Hayk.
CankT-lNeTepbypr; 2016.
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Tabnuya 3

KT-cemmnotuka OCTPbIX NOCTOMNEPALUOHHBbIX aTEIeKTa30B

Table 3

CT semiotics of acute postoperative atelectases

Bup atenekrasa /
Type of atelectasis

CemunoTuka / Semiotics

Mpumep / Example

KomnpeccmoHHbin /
Compression

- MIHTeHCHMBHOE KOHTpacTMpoBaHue / Intense contrast

- CoaBneHne NeroYyHow TKaHM U3BHe (BbIMOTOM,
BCNenCcTBMe 3neBauum kynona auadparmel) / Compression
of lung tissue from outside (effusion, due to elevation

of diaphragm dome)

- OTCYTCTBUE BTSXKEHUS MEXA0NEBOI rpaHuLbl / Absence
of interlobar border retraction

- MHTepcTumManbHble M3MEHEHUS B CMEXHbIX OTAeNnax
nerkux / Interstitial changes in adjacent lung areas

KomnpeccuoHHbI aTenekTas y nauueHTa

€ 06WMpHbIM rMapoTopakcom (oo 1,5 n) /

Compression atelectasis in a patient with
extensive hydrothorax (up to 1.5 1)

PednekTopHbiii /
Reflex

- MHTeHCKMBHOE KOHTpacTMpoBaHue / Intense contrast

- JInHeliHble y4acTKM YNIOTHEHMS IErOYHOM TKaHM 3a cyeT
pednekTopHOro cnageHus cybcybcermeHTapHbix 6poHxoB /
Linear areas of lung tissue compaction due to reflex
collapse of sub-subsegmental bronchi

- OTcyTCTBME BTSKEHMS MEXA0MEBOM rpaHuLbl / Absence
of interlobar border retraction

- MHTepcTumManbHble M3MEHEHUS B CMEXHbIX OTAeNax
nerkux / Interstitial changes in adjacent lung areas

y

PednekTopHble AMCKOBUAHbIE aTeNeKTasbl Ha
(hOHe XPOHWUYECKOro BPOHXMTA, XPOHUYECKOM
06cTpyKkTUBHOM BonesHu nerkunx / Reflex
discoid atelectases in chronic bronchitis,
chronic obstructive pulmonary disease

06TypaLMOHHbINA /
Obturative

- [MNepBacKyNAPHbIA UM KOHTPACTUPYETC MUHUMANBHO,
Ha doHe yero BMAHbI cocyabl / Hypervascular or minimally
contrasted, with visible vessels

- YMeHbLUeHWe 06beMa L0/M UMK COOTBETCTBYHOLLETO
cermeHTa / Reduced volume of a lobe or corresponding
segment

- Brskenne mexponesoin rpanuubl / Interlobar border
retraction

- MHTepcTHuUManbHble U3MEHEHUS B CMEXHbBIX OTAENAX
nerkux / Interstitial changes in adjacent lung areas

O6TypaLMOHHbIK aTenekTas y naumeHTa
C LeHTpasbHbIM HOBOOOPA30BaHMEM
HWxXHeponesoro 6poHxa / Obturative
atelectasis in a patient with central tumor
in the lower lobe bronchus
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Puc. 7. MaumeHT b. 1949 r.p. CocTosiHME Nocne HUXKHEeN N0B3KTOMUM C/ieBa MO NMOBOAY aleHOKAPLMHOMbI IEFKOro:

a, b - KT ot 16.08.2024 r. (cTpenkoi ykasaHa ocTpas TpoMb603MOOMs CerMeHTapHbIX BETBEW flerouHoi aptepum); ¢, d — KT ot
20.08.2024 .

Fig. 7. Patient B., born in 1949. Condition after lower left lobectomy for lung adenocarcinoma:
a, b - CT scan dated August 16, 2024 (the arrow indicates acute thromboembolism of pulmonary artery segmental branches);

¢, d - CT scan dated August 20, 2024

HOI CMepPTU NaUMEHTOB B PAHHEM NOCNE0NePaLNOH-
HOM nepuoge [26].

YacToTa BcTpeyaemocTu BINP coctaBnseT oko-
no 0,1% nocne cermentakTomuin, 0,2-3% nocne
nob6aktomuin n gpocturaet 10% nocne NHEBMOHIKTO-
Muin. OCHOBHas NpuyMHa CMepTu naumeHToB ¢ bINo —
CEencuc, BbI3BaHHbIN acnMpauMoOHHON MHEBMOHWEN,
3MnNrEeMa NAEBPbI, PEXE MACCMBHOE KPOBOXapKaHbe
KaK pe3ynbTrat 3p03MBHOI0 KPOBOTEYEHNS U3 NIEr0Y-
HOW apTepun. B 3aBUCUMOCTM OT BENNYMHBI AedekTa
KYNbTW rMaBHOro GpoHxa pa3nnyatoT TPU CTENEHN He-
coctosTensHocTu [1]:

— | cteneHb — anameTp ceuwa oo 0,4 cwm;

— Il cteneHb — anameTp ceuwa oo 1 cm;
—lll cteneHb — anameTp cBuwa 6onee 1 cm v non-
HOE PacxoXaeHne CTeHOK OpoHXa.

Mo cpokam Bo3HMkHOBeHMS HLLIB ycnoBHO aenat
Ha OCTPYIO (BO3HMKAIOLLYIO B NepBble 48 4), paHHIO
(c 8-xno 14-e cyTkn) n no3aHioto (4eped 15 cyt nocne
onepaumnn) [27]. OcTtpas n paHHsas HLLE pa3srBaeTcs
npu gedekTax annapaTHOro an py4yHoro Lwea, nosg-
HSAS YaLe MMEET ULLIEMNYECKUI TEHE3.
KT-cemnotumka HLUB:

— NAaTOrHOMOHMYHbIX KT-NPU3HaKOB HET;

— MOSIBNEHME N/NNN YBENVNYEHME KOIMYECTBA MNy-
3blPbKOB rada BOKPYT Ky/bT OPOHXa;

— anuTenbHo (6onee 7 cyT) coxpaHsoWwmncs
NHEBMOTOpPAKC, aMdunsema cpenocTeHnss, MeXMbI-
LieyHasa ampunsema;

— YBENNYEHNE KOINYECTBA BO3AyXa B NiaeBpasib-
HOM NOA0CTK, CPEAOCTEHUM NPU KOHTPONbHbIX KT-nc-
CNnegoBaHusx;
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subpleural region of left hemithorax)

— 0edeKT CTeHKM BPoHXa C HeMOCPEeACTBEHHOWN
BM3yanusaumein 6poHXOMNIEeBPasibHOro CBMLLA.

KnuHuyeckun npumep 9

Mauwnent B. 1955 r.p. CocTOAHME NOCNE NeBo-
CTOPOHHEN NYyNIbMOH3KTOMUU C PEIEKLMEN MbILLEY-
HOro C/10s NMLLEBOAA NO NOBOAY MNIOCKOKNETOYHOIO
paka nerkoro. Ha KT yepes 12 cyT nocne npoBeaeHuns
onepaTuBHOIro BMeLaTeNbCTBa — NPU3HAKM 3HA4YM-
TENbHOro No 06bLEMY IEBOCTOPOHHENO rMAPONHEBMO-
Topakca, CKOMnJeHne rasa BOKpYr Ky/bTW IEBOrO raB-
Horo 6poHxa (puc. 9). Mpm GPOHXOCKONUM — MPU3HAKK
nedekTa KynbTW NIEBOr0 rMaBHOro 6poHxa.

KnuHnyecku npumep 10

Maunent B. 1957 r.p. CocTosIHME NOCNE KOM-
OVHMPOBAHHOM NPABOCTOPOHHEN MHEBMOHIKTOMUN
C pesekumen nepukapaa no noBoay ni0CKOKIETOYHO-
ro paka nerkoro ot 09.03.2023 r. Pepesekums Kynbtn
npaBoro rnaBHOro 6poHxa, 3akpbITMe TOPaKOCTOMBI
0T 23.05.2023 ., anarHocTmyeckas BUAeoTopako-
cKonusl, NOBTOPHOE GOPMUMPOBAHNE TOPAKOCTOMBbI

Puc. 8. MaumeHnT M. 1957 r.p. CoctosHMe nocne pacwMpeHHOW KOMOUHUPOBAHHOM NE€BOCTOPOHHEN MHEBMOH3KTOMUK C pe3ekuueit
nepuKapaa, rpyAHOM CTEHKU, MbILLEYHOTO C/0Si CTEHKM MULLEBOAA NO NOBOAY MIOCKOK/NETOYHOrO paka Nerkoro:

a, b — KT o1t 04.03.2024 r.; ¢, d - KT ot 30.03.2024 r. (cTpenkamu ykazaHbl NPU3HAKM OMyXONEBbIX MAcC B nepeaHeM cybnnespanb-
HOM OTZeNe NEeBOro reMUTOpaKca)

Fig. 8. Patient P, born in 1957. Condition after extended combined left pneumonectomy with resection of pericardium, chest wall,
esophageal wall muscular layer for squamous cell lung cancer:
a, b = CT scan dated March 4, 2024; ¢, d - CT scan dated March 30, 2024 (arrows indicate signs of tumor masses in anterior

cnpasa o1 19.06.2023 . KT-kapTuHa o1 25.07.2023 1.
COCTOSIHME MOC/IE NPABOCTOPOHHEN TOPAKOCTOMUM,
cPOPMMPOBAHHOI0 BPOHXOMJIEBPASIbHOIO CBMLLA Ha
YPOBHE KyJbTX NPaBoro rnaBHoro 6poxHxa (puc. 10).

lMMoCcTrIHEeBMOH3KTOMUYECKNMN OTEK JIETKOIro

MOCTNHEBMOH3KTOMNYECKNIN OTEK NIEFKOrO
(MrOJT) — kparHe onacHoe COCTOSIHNE, aCCOLUMPYIO-
LLEeeCcs C BbICOKOW eTaNbHOCTbIO, KOTOPOE MOXET
BO3HMKATb KakK Mpu U3NULLHEN rngpataumm naumeH-
Ta B NepuonepaunoHHOM nepunoae, Tak n 6e3 Hee.
YacToTa BCTPEY4aeMOCTN AAHHOIO OCJ/IOXHEHUS CO-
ctaBnaet 2-5%. HecmoTpsa Ha npeanpuyHUMaEMYIO
aKTMBHYIO TEpanuio, cMepTHOCTb gocTuraet 50%. Bbli-
0EensoT 0TeKU, CBA3aHHbIE C MOBbILLEHNEM OABNEHUS
B JIErOYHbIX Kanunngapax (KapamMoreHHbli 3a cHeT ge-
KOMMEeHcaunmn cepaeyHon HeAO0CTaTOYHOCTM N HeKap-
OVOrEeHHbIN), 1 OTEKM, BO3HUKAIOLLME NPU HAPYLLEHNN
QYHKUMN anbBeEOSIOKANUANSPHON MemMbpaHbl [28].

K daktopam, cnocobCTBYOLNM BO3HUKHOBE-
HMIO NOCeonepayMoHHOro oTeka egUHCTBEHHOIO
NIerkoro, OTHOCAT: Neperpysky 06bLeMOM XUAKOCTH,
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Puc. 9. MaumneHT b. 1955 r.p. CocTosHMe nocne NeBOCTOPOHHEN MyNbMOHIKTOMUMU C pe3eKkLMer MblleYHOro Cos NULLEBOAA MO No-
BOZY NNOCKOKIETOYHOro paka nerkoro. KT ot 17.06.2018 r. (uepe3 12 cyT nocne npoBefeHMs ONepaTMBHOIO BMeLWATeNbCTBa) (d, b)

Fig. 9. Patient B., born in 1955. Condition after left pulmonectomy with esophagus muscular layer resection due to squamous cell
lung cancer. CT scan dated June 17, 2018 (12 days after surgery) (a, b)

ol

Puc. 10. MaumeHT b. 1957 r.p. CoctosHMe nocne KOMOUHUMPOBAHHOWM NPaBOCTOPOHHEN MHEBMOHIKTOMUM C pe3ekumer nepukapaa no
MOBOAY NJOCKOKNETOYHOrO paka ferkoro. Pepesekumns KynbTv NpaBoro rnaBHOro 6poHxa, 3aKpbITUE TOPAKOCTOMBbI, ANArHOCTUYECKAS
BWE0TOPAKOCKOMMSA, NOBTOPHOE hopMUpOBaHMe TopakocToMbl cnpasa. Ha KT-u3o6paxernun ot 25.07.2023 r. cocTosiHMe nocne npa-
BOCTOPOHHEI TOPaKOCTOMUM, CHOPMUPOBAHHOrO BPOHXOMNNEBPANbHOIO CBULLA Ha YPOBHE Ky/lbTW MPaBOro raBHOro 6poHxa (a, b)

Fig. 10. Patient B., born in 1957. Condition after combined right pneumonectomy with pericardial resection for squamous cell lung
cancer. Re-resection of right main bronchus stump, thoracostomy closure, diagnostic videothoracoscopy, re-formation of thoraco-
stomy on the right. CT scan dated July 25, 2023 shows the condition after right thoracostomy, formed bronchopleural fistula at
the level of right main bronchus stump (g, b)

noepexaeHne numdaTnieckmux npoToKOB NPu NUM- — NloKanmaaumsa N3MeHeHu B NpUKOPHEBLIX OTAe-
doamccekLmm, «<KecTKne» napaMeTpbl BEHTUAALUMN  Nax (CUMNTOM «6ab0oukm»);

C NOBpPEXAEHNEM NEro4HOro aHa0Tenusa (6apoTtpas- — NOJINCEePO3UT (rMapoTopakc, rmaponepukapa);
Ma), AeKOMMeHCcaL Mo NPaBoXenya04koBoi Heao- — NPU3HaKW NIEero4YHOM rmnepTeHsanm, kapanome-

CTaTO4YHOCTU N PaKTOPbI, MOBLILLIAIOLLIME CEKPELMIO  TFalnn.
unTokmnHoB. MNMOJIT yalle BO3HMKAET NOce NPaBoCTo-

DOHHEI MHEBMOHIKTOMUN, UMeeT B GonblunHcTee  KIMHUYECKM npyvep 11

CnyyaeB KapAMOreHHbI XxapakTep, a NUK ero Npuxo- MaunenTt N. 1947 r.p. LleHTpanbHbI N10OCKO-
ouTcs Ha 2-3-m cyTkm nocne onepauum [9]. KJIETOYHbIV pakK NpaBoro Nerkoro ¢ nncunatepanb-
KT-cemunotumka MNMOJT:; HoW nuMdoaneHonaTmel budypkaLMoHHON, NpaBom

— YyCUNEeHne UeHTpaNbHOro (nepubpoHxoBacky-  OGPOHXOMYNbMOHANIbHOW FPYM, NHBA3Nelr B TepMU-
NspHble MydThl) U NepUPEPUHECKOro (YTOLWLEHHbIE HaNbHblE OTAENbI NPAaBON MMaBHOM BETBU JIEFOYHOW
CTEHKWN BTOPUYHbIX NIErOYHbIX A0NEK, MnHUK Kepnn) aptepun, XOBJI1. KT-kapTnHa ueHTpanbHOro HOBO-
VHTEPCTMLNS; 0bOpas3oBaHNsA KOPHS NPaBOro JIerkoro ¢ uncunaTe-
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panbHol numdoaaeHonaTmnein bUPypkaLMoHHOMN,
npasBoit 6POHXONYIbMOHAaNLHOM rpynn, NHBa3MEN
B TEPMUHA/bHbIE OTAENbI MPABOW MaBHOW BETBU Ne-
royHom aptepun, XOBJT (puc. 11).

B cBSA3M ¢ pacnpocTpaHeHHOW cTaamnen LeH-
TpanbHOro NJOCKOKAETOYHOro paka npaBoro ner-

|
|
1
|
|
1
|
|
|

A
_‘_\_\_‘_\_,‘ Ll g TS S

koro (ctT4N1MO) naumneHTy 6bina BbINMOJIHEHA Npa-
BOCTOPOHHSAS MHEBMOHAKTOMMA. Ha doHe Tepanun
3a nepuop 3-HeAeNbHOro HabnaAeHNs oTMeYeHa
nonoxurtenoHasa KT-gMHammka NnOCTNHEBMOHIKTO-
MWNYECKOr0 asibBEOIIPHO-MHTEPCTULMANIBHOIO OTEKA
€ONHCTBEHHOIO Nerkoro (puc. 12).

Puc. 11. NauneHT WN. 1947 r.p. LleHTpanbHbIA NNOCKOKNETOUHBIMA pak NMpaBOro Nerkoro ¢ uncunatepanbHoi numdoaaeHonatnen om-
dypKaLMOHHOM, NpaBoi BPOHXOMYNbMOHANbHOM FPYNM, MHBA3MEN B TEPMUHASIbHbIE OTAENbl NPABOM MMAaBHOM BETBU NIErOYHONW apTe-
pUK, XPOHMYECKOM 0BCTPYKTUBHOM BonesHbio nerkmx. KT-kaptuHa ot 17.04.2019 r. (a, b)

Fig. 11. Patient 1., born in 1947. Central squamous cell carcinoma of the right lung with ipsilateral lymphadenopathy of bifurca-
tion, right bronchopulmonary groups, invasion into the terminal sections of pulmonary artery right main branch, chronic obstruc-

tive pulmonary disease. CT scan dated April 17, 2019 (q, b)

Puc. 12. MaumenTt W. 1947 r.p. NMonoxutenbHas KT-oMHaMuka NOCTNHEBMOHIKTOMUYECKOTO aNbBEONSPHO-UHTEPCTULMANBHOTO OTeKa
€AMHCTBEHHOrO N1Ierkoro Ha GoHe Tepanuu 3a Nepuos, HabnaeHus:
a - KT ot 27.05.2019 r.; b - KT oT 31.05.2019 r,; ¢ - KT oT1 19.06.2019 .

Fig. 12. Patient I., born in 1947. Positive CT dynamics of postpneumonectomy alveolar-interstitial edema of a single lung due to

therapy during the observation period:

a - CT scan dated May 27, 2019; b - CT scan dated May 31, 2019; ¢ - CT scan dated June 19, 2019

3akmnmovyeHue / Conclusion

Takum obpasom, KT B nocTonepauMoHHOM ne-
puoae nrpaet posib OAHOBPEMEHHO 3KCTPEHHOM
1 9KCMEepTHOW MeToauKn, No3BoNsAtoLWEn 6biICTPO
OTBETUTb HA BCE BOMPOChHI O MOCIEe0NnepaUMOHHbIX
OCNOXHEHUSAX MPU XUPYPrUYECKOM fIEYEHNM paka
nerkoro. MynbtnancumnanHapHbii Noaxon, 3HaHue
PEHTIEHONOroM aHaMHe3a, Xo04a onepaTnBHOro BMe-
LiaTenbCcTBa U BCex NevedHbIX MeponpuaTuii UMetoT

00JblLOE 3HAYeHNE A1 MOCTaHOBKM npaBunbLHOIo
AnarHo3aa.

KT no3BonseT BbiiBUTb NATOFHOMOHWYHbLIE MPU-
3HAaKNM Pa3HbIX BAPMaHTOB NocJyieonepaunoHHbIX
OCJIOXXHEHUI MPWV TEYEHNN paka Nerkoro, 4YTo urpa-
€T CyLWWEeCTBEHHYIO POJIb B Bbl60pe TAKTUKN BEOEHUNA
nauneHToB, COCTaBIEHUN NMPOrHO3a Te4eHnd 3abo0-
neBaHna n B KOHEYHOM UTOre — B NOBbLILLEHUN NMOKa-
3aTefien BbKMBAEMOCTMU.
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Abstract

Background. Accurate identification and analysis of lung nodules via computed tomography are pivotal for
lung cancer diagnosis and the detection of genetic alterations, such as epidermal growth factor receptor
(EGFR) mutations. While conventional radiomics has become a cornerstone of medical imaging, its predictive
power for determining EGFR mutation status remains limited, necessitating innovative approaches to
improve diagnostic reliability.

Objective: to enhance the accuracy of EGFR mutation status prediction in lung nodules by introducing and
integrating novel texture-based radiomics features into conventional radiomics analysis.

Material and methods. Three novel radiomic features were developed: Adaptive Texture Contrast (ATC),
Directional Texture Uniformity (DTU), and Co-occurrence of Texture Transitions (CTT). They were designed to
capture complex texture patterns associated with EGFR mutations. Integrating these features, a classification
model was employed to differentiate EGFR mutant from wild-type lung nodules.

Results. The incorporation of ATC, DTU, and CTT into the radiomics feature set improved the classification
accuracy by 4%. The Minimum Redundancy Maximum Relevance (MRMR) feature selection method further
validated the significance of these features, ranking them as the top contributors to the model’s predictive
performance.

Conclusion. The findings underscore the potential of advanced texture analysis in improving the diagnostic
capabilities of radiomics for lung nodule classification. By enabling more accurate predictions of EGFR
mutations, the study supports the advancement of personalized medicine and targeted treatment strategies
in lung cancer, highlighting the importance of continuous innovation in feature engineering.

Keywords: lung nodule classification; EGFR mutation; radiomics; texture analysis; feature engineering;
computational diagnostics; personalized medicine; machine learning; MRMR feature selection.
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Pesiome

AKTyanbHOCTb. TouHas MAeHTUDUKALMS M aHANIU3 TEFOYHBIX Y3€KOB C MOMOLLbI KOMMbOTEPHOM TOMOrpadum
MMeIoT peLlatoLlee 3HavYeHne A9 AMArHOCTUKM paka NIerkux U BbISIBEHWUS FreHETUYECKUX U3MEHEHWIA, TaKMX
Kak MyTauuu peuentopa anuaepManbHoro daktopa pocta (epidermal growth factor receptor, EGFR). Xots
TPaAMLUMOHHAs pafMOMMKa CTaNa OCHOBOM MeAMLIMHCKOM BU3yanu3aLum, ee NporHoCTMYecKas LLeHHOCTb ANs
onpeneneHus ctatyca Mytaumu EGFR octaeTcs orpaHuyeHHoM, 4To TpebyeT MHHOBALMOHHbBIX NMOAXOAOB A5
MOBbILIEHUS HAAEXKHOCTU AUATHOCTUKM.

Lienb: noBbICUTb TOYHOCTb MPOrHO3MPOBaHMS cTaTyca MyTaumu EGFR B neroyHbix y3enkax nyteM BHeLpeHUs
M MHTErpaLmm HOBbIX TEKCTYPHbIX PAAMOMMUYECKMX MPU3HAKOB B TPAAULMOHHbIA PaAMOMUYECKUI aHaNK3.
Martepuan n Metoabl. PazpaboTaHbl TpU HOBbIX PaAMOMUYECKMX NPU3HAKA: afaNTUBHbIA KOHTPACT TEKCTYPbI
(Adaptive Texture Contrast, ATC), HanpaBneHHas ogHoponHocTb TekcTypbl (Directional Texture Uniformity,
DTU) n coBMecTHas BcTpeyaeMocTb nepexonos TekcTypbl (Co-occurrence of Texture Transitions, CTT). Oxu
npefHa3HavyeHbl 414 BbIIBNEHWUS CNOXHbIX TEKCTYPHbIX NAaTTEPHOB, CBA3aHHbIX € MyTaumammn EGFR. C ucnone-
30BaHWEM 3TUX MPU3HAKOB MPUMEHSETCS KNaccMdUKaLMOHHAA MoLeNb A5 PA3IMYEHNUS NErOYHbIX Y3e1KOB
c myTaumen EGFR ot y3enkoB aukoro tmna.

Pesynbtatbl. Bkntouenne ATC, DTU 1 CTT B Habop paaMOMMYECKUX NMPU3HAKOB MOBbICMIO0 TOYHOCTb K1accu-
durkaumn Ha 4%. MeTop, oT6Opa NPU3HAKOB KMUHUMYM M3BbITOYHOCTU, MaKCUMYM peneBaHTHOCTMY (Minimum
Redundancy Maximum Relevance, MRMR) gononHuTenbHO NoATBEPAUS 3HAYMMOCTb AAHHbBIX MPU3HAKOB,
onpenenvB UX OCHOBHOM BKNaA B MPOrHOCTUYECKYIO 3PPEKTUBHOCTb MOLENY.

3aknoueHue. Pe3ynbraThl UCCEA0BaHMS YKa3bIBAKOT HA NOTEHLMAN NePeLoBOro aHann3a TeKCTyp B yayyLleHUn
[AMarHOCTUYECKMX BO3MOXHOCTEN PafMOMUKM AN KNACCUDUKALMM NNErOYHbIX y3eNKOB. [TonyyeHHble AaHHble
obecneuymBatoT Honee ToUHOE NpPOrHo3vpoBaHue MyTaumin EGFR, cnocobCTBYOT pa3BUTUIO NepCoHaNm3u-
POBAHHOM MeAMLMHbI U TapreTHbIX CTpaTernii Ne4eHns paka Nerkux, NogyepkuBas BaKHOCTb MOCTOSHHbIX
MHHOBALMIA B UHXEHEPUM MPU3HAKOB.

KnioueBble cnoBa: knaccudumkaLms nerovHbix y3enkos; Mytaumsa EGFR; pagnomuka; aHanus TekcTyp; paspa-
60TKa NPU3HAKOB; BbIYNCIUTENbHASA AUATHOCTUKA; NEPCOHANM3MPOBAHHAA MEAMLMHA; MALLMHHOE 00yYeHue;
otbop npusHakos MRMR.
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Introduction / BBegeHue

Lung cancer remains the leading cause of can-
cer mortality worldwide, with non-small cell lung can-
cer (NSCLC) accounting for the majority of diagnoses.
Among genetic alterations linked to NSCLC, mutations
in the epidermal growth factor receptor (EGFR) gene
have emerged as key biomarkers due to their critical
role in guiding targeted therapies. Detecting EGFR
mutations in lung nodules is pivotal for determining
prognosis and tailoring treatment strategies, as these
mutations significantly influence therapeutic response
and patient survival [1].

The evolution of precision oncology has inten-
sified demand for non-invasive tools capable of de-

coding tumor biology at the molecular level. Ra-
diomics — a multidisciplinary approach combining
medical imaging with advanced data analytics — ad-
dresses this need by translating standard medical im-
ages into quantitative descriptors. These descriptors,
spanning shape, intensity, texture, and higher-order
statistical metrics, enable a granular characterization
of tumor heterogeneity and spatial complexity, sur-
passing conventional visual assessment [2-5].

The potential of radiomics extends beyond mere
phenotypic characterization; it encompasses the pre-
dictive modeling of genetic mutations, such as those
affecting the EGFR gene. This capability is particularly
significant given the heterogeneous nature of lung
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cancer, where tumors with identical histological clas-
sifications may exhibit divergent genetic profiles and,
consequently, respond differently to targeted thera-
pies. By correlating specific radiomic signatures with
the presence of EGFR mutations, researchers aim to
develop non-invasive biomarkers that can reliably pre-
dict mutation status. Such biomarkers would not only
streamline the selection of appropriate therapeutic
interventions but also eliminate the need for invasive
biopsy procedures, thereby reducing patient discom-
fort and associated risks [2-4].

Furthermore, the integration of radiomics into
clinical workflows holds the promise of transforming
cancer care through personalized treatment strate-
gies. By leveraging advanced machine learning algo-
rithms to analyze the rich dataset provided by radiomic
features, clinicians can gain unprecedented insights
into the molecular underpinnings of each patient’s tu-
mor. This approach enables the tailoring of treatment
plans to the individual’s genetic profile, maximizing
efficacy while minimizing unnecessary exposure to
potentially ineffective therapies [6-8].

Despite the considerable progress made in the
field of radiomics, its application in the context of
EGFR mutation detection in NSCLC remains an area of
active research. Challenges such as the standardiza-
tion of image acquisition protocols, feature extraction
methodologies, and the validation of predictive mod-
els across diverse patient populations are currently
being addressed. As these obstacles are overcome,
radiomics stands on the cusp of revolutionizing the
paradigm of cancer diagnosis and treatment, herald-
ing a new era of precision oncology that is guided by
the intricate interplay between imaging phenotypes
and genetic information.

This study introduces an innovative radiomics
framework to improve the non-invasive prediction of
EGFR mutation status in lung nodules by integrating
three newly developed texture-based features engi-
neered to quantify subtle textural and geometric sig-
natures associated with genetic mutations, combining
advanced mathematical models with state-of-the-art
image processing techniques. By capturing previously
underutilized patterns in computed tomography (CT)
data, this approach seeks to enhance diagnostic pre-
cision, enabling clinicians to tailor targeted therapies
and optimize patient outcomes through personalized
oncological care.

Objective: to enhance the accuracy of EGFR mu-
tation status prediction in lung nodules by introducing
and integrating novel texture-based radiomics fea-
tures into conventional radiomics analysis.

Material and methods / MaTepuan n metoabl

Three novel texture-driven radiomic features —
Adaptive Texture Contrast (ATC), Directional Texture
Uniformity (DTU), and Co-occurrence of Texture

Transitions (CTT) were designed to improve diag-
nostic precision in identifying EGFR mutations within
lung nodules. These features integrate mathematical
frameworks and cutting-edge image analysis tech-
niques to quantify subtle textural and geometric signa-
tures linked to genetic alterations. Figure 1 illustrates
the radiomic feature extraction pipeline, which en-
compasses the conceptual foundation, computational
workflows, and validation protocols for each feature.

The analysis leveraged a large-scale radiogenom-
ic dataset [9, 10] comprising 211 patient cases, in-
cluding high-resolution CT scans, clinical annotations
of tumor regions, and genomic profiling data. This da-
taset enabled the systematic evaluation of feature per-
formance in distinguishing EGFR mutation statuses
while ensuring robustness across diverse clinical sce-
narios.

Adaptive Texture Contrast (ATC)

The concept of ATC is developed from the em-
pirical observation that pathological tissues exhibit
distinctive texture patterns, which vary significantly in
contrast across different scales. These patterns are
crucial for distinguishing between normal and patho-
logical tissue states and are particularly effective in
identifying key genetic mutations, such as those as-
sociated with the EGFR.

The ATC computation is a detailed three-part pro-
cess.

Fourier Transform

It is the first step in the ATC process involves
transforming the region of interest (ROI) from the spa-

Fig. 1. Extracting features of radiomics

Puc. 1. 3BneyeHne pagnoMmUYecKMX NPU3HAKOB
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tial domain to the frequency domain using the Fourier
Transform. This transformation is crucial as it allows us

to analyze the frequency components of the image, fa-
cilitating the subsequent identification and isolation of
dominant frequencies that are significant for textural

analysis in the ROI).

Dominant Frequency Identification and Isolation

Following the transformation, the next step in-
volves identifying and isolating dominant frequencies.
This is achieved using a thresholding technique on the
magnitude spectrum of the transformed data. A band-
pass filter is applied to retain only those frequencies
within a specific range set by a predefined threshold,
effectively isolating the textures that are most relevant
to the analysis.

Contrast Calculation

It is the final stage of the ATC workflow involves
quantifying contrast levels within the isolated texture
patterns. This is achieved through standardized met-
rics such as Michelson’s contrast formula [11], ex-
pressed as:

L.~ L.,

Zmax ~ “min 1
L +L i

where, C denotes the contrast value, while L, and
L,;, represent the maximum and minimum luminance
values, respectively, within the ROI.

These luminance values are derived from the in-
tensity levels highlighted by the band-pass filter, fo-
cusing on the texture patterns correlated with the

dominant frequencies.

Directional Texture Uniformity (DTU)

DTU is engineered to evaluate the consistency
of texture patterns across multiple orientations with-
in a ROI. This metric is particularly vital for analyzing
lung nodules, where pathological tissues often exhibit
anisotropic (directionally dependent) textures — a hall-
mark of malignancy and genetic alterations like EGFR
mutations. The degree of uniformity or spatial hetero-
geneity in these textures serves as a critical biomark-
er for distinguishing between benign and malignant
transformations.

The DTU feature extraction process can be bro-
ken down into two main steps.

Applying Directional Filters

To effectively highlight specific texture orien-
tations within the ROI, Gabor filters are employed,
known for their efficacy in texture analysis. Gabor fil-
ters are particularly adept at isolating frequency con-
tentin precise orientations, making them ideal for dis-
tinguishing subtle textural differences in pathological

tissues. The response of a Gabor filter applied to an
image is mathematically defined as:

72 272 ’
G(x’y;)"aea“laca"{) = exp[—x;—#]cos(2n%+\y} (2)
9

where,

x'=xcos0+ ysin0;

' =—xsin0+ ycos0;

0: Orientation angle of the filter’s normal vector
relative to the direction of parallel stripes, enabling
directional sensitivity;

o: Standard deviation of the Gaussian envelope
(o), dictating the spatial localization of the filter’s re-
sponse;

A: Wavelength of the sinusoidal component, gov-
erning the periodicity of texture patterns captured;

y: Phase displacement, controlling the sinusoidal
wave’s alignment within the filter;

v: Spatial aspect ratio, specifying the ellipticity of
the filter’s support region to accommodate anisotro-
pic textures.

For this study, Gabor filters were configured to
target specific frequencies and orientations based
on preliminary analysis of lung CT images, which sug-
gested enhanced detection of anomalous textures as-
sociated with EGFR mutations. The filter parameters
were optimized through a series of experiments to
maximize the detection accuracy of early-stage mu-
tations.

Calculating the Uniformity

After filtering, uniformity of the emphasized tex-
tures is assessed, serving as a key indicator of tissue
normalcy or pathology.

Entropy measures the randomness in the distri-
bution of filtered image values, computed as:

__zp

where, H is the entropy, p(i) is the probability of inten-
sity level i in the filtered image.

High entropy values suggest significant texture
variation, often correlating with pathological changes.
Similarly, the dispersion of intensity values (variance)
is analyzed to determine how widely texture intensi-
ties are spread about the mean, which assists in dis-
tinguishing pathological from normal textures. The
specific methods and thresholds used for calculating
these metrics are tailored to the unique characteristics
of the lung nodule textures observed in the datasets.
Variance provides a measure of how widely texture in-
tensities are spread about the mean, further assisting
in distinguishing pathological from normal textures.

)log, p(i (3)
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Co-occurrence of Texture Transitions (CTT)

The feature represents an innovative texture-cen-
tric metric engineered to refine the precision of EGFR
mutation status prediction in lung nodules. By system-
atically quantifying the spatial interplay among distinct
textural configurations, CTT prioritizes transitions be-
tween these patterns within a defined ROI. Building on
the framework of the gray-level co-occurrence matrix
(GLCM) [12], CTT shifts analytical focus from basic
pixel intensity variations to intricate textural pattern in-
teractions, delivering a detailed perspective on tumor
heterogeneity and architectural complexity.

CTT is designed to capture the evolution of tex-
ture within medical images, analyzing how differ-
ent texture patterns interact spatially. This approach
moves beyond the traditional GLCM, which primarily
assesses gray-level spatial dependencies, to explore
texture transitions that are indicative of underlying tis-
sue architecture changes, such as those associated
with pathological conditions like EGFR mutations.

The computation of CTT involves several key
steps, each contributing to the extraction of this ad-
vanced feature.

Texture Pattern Identification

The process begins by distinguishing different
texture patterns within the ROI. The process begins
by distinguishing different texture patterns within the
ROI. This categorization is achieved through unsuper-
vised learning techniques that utilize rotation-invariant
texture descriptors like Local Binary Patterns (LBP),
which systematically group voxels with analogous tex-
tural properties.

The LBP operator is defined for each pixel by
comparing it with its neighbors, computed as:

Ts(i,—i)2r (4)

p=0

LBP(x.y.)=

where i. is the intensity of the central pixel, i,are the
intensities of P surrounding pixels in a circular neigh-

borhood, and s is the sign function:

1 >0
s(x)z{ * (5)

0 otherwise

Techniques such as K-means are applied to the
LBP values to systematically identify distinct texture
patterns across the ROI.

Texture Transition Matrix (TTM) Generation

After identifying unique texture patterns, a Texture
Transition Matrix (TTM) is constructed. This matrix is
analogous to GLCM but focuses specifically on texture
transitions rather than gray-level changes.

Statistical Analysis of TTM

Each element TTM(i,j) in the matrix quantifies the
frequency of transitions between texture pattern ii and
texture pattern j, considering a specified distance and
direction, thus highlighting the spatial interplay of tex-
tures.

The final analytical phase involves calculating sta-
tistical measures on the TTM to derive meaningful fea-
tures that reflect the texture transitions. The key sta-
tistics computed include:

— Contrast: Measures the intensity contrast be-
tween a pixel and its neighbor over the whole image:

Contrast=2ij(i—j)2TTM(i,j) (6)

— Correlation: Evaluates how correlated a pixel is
to its neighbor over the entire image:

) VTTM (i,
Correlation:zi’j(’ Hz)(J “1) (’ J) 7)

6,0,

— Energy: Sum of squared elements in the TTM,
indicating texture uniformity:

Energy= TTM(i,j)’ (8)

where, ,, w, are the means and ¢, 6, the standard de-
viations of the row and column sums of the TTM, re-
spectively. These statistics are crucial for understand-
ing the spatial distribution and intensity variations of
textures, providing insights that are directly relevant
to diagnosing pathological changes associated with
EGFR mutations.

Results / Pe3ynbTaTbl

The classification of pulmonary nodules into
EGFR-mutant and wild-type subtypes was performed
through quantitative analysis of standard radiomics
biomarkers extracted from CT imaging. These bio-
markers include morphometric parameters (e.g., spic-
ulation index, lobulation degree), attenuation char-
acteristics (e.g., histogram skewness, kurtosis), and
spatial heterogeneity measures derived from second-
order texture analysis, providing a multidimension-
al representation of nodule phenotype for molecular
subtype discrimination.

For the study, the dataset was randomly divided
into training and validation sets with an 70% training
and 30% validation split. This resulted in 319 train-
ing samples and 173 validation samples for the EGFR
mutant category. To achieve a more balanced data-
set, the Wild-Type category was adjusted to include
578 training samples and 248 validation samples. Sev-
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eral classification models were then trained and vali-
dated using this arrangement, achieving a baseline
performance that serves as a reference for subse-
quent comparisons (Table 1). Table 2 highlights the
reduction in false negatives and false positives, along
with increases in true positives and true negatives for
the EGFR mutant and wild-type categories.

The proposed features were meticulously de-
signed to capture intricate texture patterns and vari-
ations within the lung nodules, potentially indicative
of underlying genetic mutations. Upon incorporating
these novel features into the existing set of radiomics
features, a significant enhancement in classification
performance was observed. Specifically, the addition
of ATC, DTU, and CTT led to an average increase of
about 4% in the accuracy of predicting the EGFR mu-
tation status. This enhancement demonstrates the
critical importance of advanced texture characteriza-
tion in decoding tumor biology at the molecular scale,
particularly for identifying genetic alterations that in-
fluence therapeutic response.

Discussion / O6¢cyxaeHue

To objectively evaluate feature significance, the
Minimum Redundancy Maximum Relevance (MRMR)
algorithm [13] was implemented. This computationally
efficient method identifies optimal feature subsets by

maximizing statistical dependence on mutation status
while minimizing inter-feature correlations, ensuring
selection of maximally informative yet non-redundant
biomarkers. Remarkably, the MRMR analysis, the re-
sults of which is provided in Table 3, revealed that ATC,
DTU, and CTT emerged as the top-ranked features,
indicating their paramount significance in the classi-
fication model. The MRMR results and classification
performance metrics collectively validate the diag-
nostic value of these novel features, demonstrating
their unique capacity to encode critical pathophysi-
ological information directly relevant to EGFR muta-
tion mechanismes.

The experimental results demonstrate that the
proposed methodology achieves superior predictive
performance compared to contemporary approach-
es in EGFR mutation detection. While recent investi-
gations utilizing advanced deep architectures report
notable accuracy benchmarks — Mut-SeResNet [14]
attaining 88.3% accuracy through hybrid texture-mor-
phological analysis and CT-based deep radiomics
models [15] reaching 88% classification accuracy —
our approach yields a 4% improvement in diagnostic
precision (92% accuracy) (Table 4). This enhanced
performance stems from the synergistic integration of:

— adaptive texture contrast quantification targeting
mutation-specific spatial patterns;

Table 1
Comparison of classification methods’ accuracy and precision before and after adding novel texture-based features, %
Tabnuua 1
CpaBHeH1e aKKypaTHOCTU M TOYHOCTU METOAO0B KaaccudUKaLMmM A0 U nocsie L06aBNEHUS HOBbIX TEKCTYPHBIX MPU3HAKOB, %
Accuracy / AKKypaTHOCTb Precision / TouHoCTb
Method / MeTop,
Before / o After / Mocne Before / o After / Mocne
Support Vector Machine (SVM) / MeTon onopHbIx BEKTOPOB 85 89 87 91
Random Forest (RF) / CnyyaiiHbi nec 88 92 90 93
Neural Network (NN) / HelipoHHas ceTb 86 90 88 92
Gradient Boosting (GB) / TpaaneHTHbI 6yCTUHT 87 91 89 94
Table 2

Comparison of confusion matrix parameters before and after adding novel texture-based features for Random Forest

Tabnuya 2

CpaBHEHMe napameTpoB MaTpuLbl HETOYHOCTel A0 M nocne Jo6aBNeHUs HOBbIX TEKCTYPHbIX NPU3HAKOB ANqa MeToaa «Cl'ly‘laﬁHblﬁ nec»

Category / KaTeropus

Predicted EGFR mutant /
MpenckasaHHas myTtaums EGFR

Predicted EGFR wild-type /
lMpenckazanHblii EGFR ankoro tvna

Before / o After / Mocne Before / o After / NMocne
Actual EGFR mutant / MpeackasaHHas myTaums EGFR TP=155 TP=161 FN=33 FN=18
Actual EGFR wild-type / MNpenckasaHHbiit EGFR avkoro tmna FP=18 FP=12 TN=215 TN=230

Note. EGFR - epidermal growth factor receptor; TP - true positives; TN - true negatives; FP - false positives; FN - false negatives.

lMpumeyarue. EGFR (epidermal growth factor receptor) - peuenTop anuaepmManbHoro daktopa pocra; TP (true positives) — UCTUHHO-NONOXUTENbHbIE pe-
3ynbtatel; TN (true negatives) — UCTMHHO-OTpULATeNbHble pe3ynbtathl; FP (false positives) — noxHononoxutensHble pesynetatsl; FN (false negatives) -

NOXHOOTPULLATENbHbIE PE3YNbTaTbl.
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Table 3 Table 4
Minimum Redundancy Maximum Relevance analysis results Comparison with other studies
Tabnuya 3 Tabnuya 4
PesynbTaTbl aHanM3a KXMMHMMYM U36bITOYMHOCTU, MAKCUMYM CpaBHeHMe € ApYrMMMU UCCIeA0BaHUAMU
peneBaHTHOCTU» M -
utation o
Importance score / Research / type / Tun Accuracy, % /o
Feature / Mpu3Hak MccnepoBanue AKKypaTHOCTb, %
OLI,EHKa Ba>XHOCTU MyTaunu
e | e |
DTU 0.79 A
Mut-SeResNet [14] EGFR 88
Contrast / KoHtpacrt 0.77
Prediction
Eccentricity / SkcueHTpucutet 0.76 model [15] / Mogenb EGFR 87
Entropy / SHTponus 0.75 MporHosupoBaHms [15]
[an) 0.74 . . "
- The accuracy differential underscores the criti-
Homogeneity / OaxopoaHocTb 0.72 cal advantage of specialized feature engineering over
Energy / SHeprus 0.71 conventional deep learning pipelines in decoding sub-
. . tle phenotypic manifestations of genetic alterations.
Uniformity / EanHoobpasune 0.70 . . . . .
: y/En P These findings validate the clinical potential of dedi-
Correlation / Koppensuus 0.69 cated texture analysis frameworks while highlighting
Sphericity / ChepuiHoCTb 0.68 the necessity for continued innovation in radiomic bio-
marker development.
Volume / OGenm 067 This study has leveraged explainable artificial in-
Surface area / lnowagb NoBepXHOCTH 0.65 telligence techniques to elucidate the mechanisms
Compactness / KoMnakTHOCTb 0.64 behind machine learning models used in classifying
" </ 063 EGFR mutant from wild-type lung nodules which is
urtosis / Jkcuecc i shown in Figure 2. Insights from these methods have

Note. ATC - Adaptive Texture Contrast; DTU - Directional Texture
Uniformity; CTT - Co-occurrence of Texture Transitions.

lMpumeyanue. ATC (Adaptive Texture Contrast) — aganTWBHbIA KOHTPACT
Tekctypbl; DTU (Directional Texture Uniformity) - HanpaBneHHas oa-
HopogHocTb TekcTypbl; CTT (Co-occurrence of Texture Transitions) -
COBMeCTHas BCTPEYaeMOCTb Nepexo/i0B TEKCTYpbl.

— directional uniformity analysis capturing geno-
typic anisotropy;

— dynamic texture transition modeling through co-
occurrence relationships.

revealed that the current models predominantly focus
on the edges of nodules to make their classifications.
This observation suggests that the edges of nodules
carry significant discriminatory features that are cru-
cial for accurate differentiation.

Building on this finding, future research should
concentrate on developing and refining features that
specifically enhance the visibility and analytical empha-
sis on the edges of lung nodules. Such efforts could
involve engineering new image processing algorithms
or adapting existing ones that more effectively capture

Fig. 2. Explainable artificial intelligence analysis of Residual Neural Network (ResNet) for classifying EGFR mutant and wild-type
lung nodules

Puc. 2. O6bACHMMBIN aHanU3 OCTaTOYHOM HEMPOHHOM ceTu (ResNet) C NOMOLLBIO MCKYCCTBEHHOTO MHTENNEKTa ANs Knaccubukaumm

MYTaHTHbIX U OMKUX TUMOB NEeroyHbix y3enkos EGFR
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edge-related features, which may include sharpness,
texture gradients, or specific morphological markers.

Moreover, incorporating these edge-focused fea-
tures into machine learning models could potentially
improve the sensitivity and specificity of diagnostic
tools, thereby facilitating earlier and more accurate
detection of EGFR mutations. This line of research
will not only push the boundaries of what is current-
ly achievable with medical imaging analysis but also
contribute to the personalized medicine approach by
providing more tailored diagnostic insights based on
subtle imaging cues.

Conclusion / 3aknio4yeHune

This study embarked on the quest to enhance the
diagnostic precision of CT-based lung nodule classifi-
cation by incorporating novel texture-based radiomics
features, specifically aimed at distinguishing between
EGFR mutant and wild-type statuses. The convention-
al radiomics feature set, while comprehensive, was
augmented with three innovative texture descriptors:
ATC, DTU, and CTT. These features were meticulously
designed to capture subtle yet discriminative texture
patterns within the nodules, potentially indicative of
underlying genetic mutations.

The integration of ATC, DTU, and CTT into the ra-
diomics framework resulted in a notable improvement
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Pesiome

IXMHOKOKKOBasi KMCTa Nepukapaa NpenctaBnseT cobow pefkyrt oKanmM3aumio rmaaTMaHOro 3XMHOKOKKO3a,
[IMArHOCTMKA KOTOPOM BO3MOXKHA TOJIbKO MPU MCMOIb30BaHWW COBPEMEHHbIX METOL0B JIy4E€BOM BU3Yyann3aLmn.
B ctaTbe npencraBneHo KNMHWYECKoe HabnaeHVe Cy4aliiHo BbiSBIEHHOrO 06beMHOro ob6pasoBaHus nepea-
HEero cpefocTeHus y 61-neTHei NaLMEHTKM NPU NIaHOBOM dntooporpaduyeckoM obcnenosaHum. KomnnekcHas
NyyeBast AMArHOCTMKA, BK/THOHAOLL,A MHOTOCIOMHYH0 KOMMBIOTEPHYH TOMOrpaduio U MarHUTHO-PE30HAHCHYIO
TOMOrpaduo OpraHoB rpyLHONM NOMOCTH, NO3BOMAA MPELNONOXUTL IXMHOKOKKOBYI NpUpoay KUCTbI. Knto-
4eBbIMW [MArHOCTUYECKUMU NMPU3HAKAMKU NMOCTYXMIM MHOTOKaMepHas CTpyKTypa o6pa3oBaHus, HanMume
00bI3BECTBNIEHMI B CTEHKAX M MEPeropofkax, a TakKe OTCYTCTBME HAKOMNEHUS KOHTPACTHOrO BELLECTBA.
MNpoBeneHHOE BUAEOTOPAKOCKOMMUYECKOE YAANEHNE KMUCTbI C MOCNELYHOLWMM MTMCTONOMMYECKUM UCCIEA0BAHNEM
NOATBEPAMNIO AMATHO3 IXMHOKOKKO3a. [JaHHbIM KIIMHUYECKMI Clyvait Nog4YepPKMBAET 3HAYUMOCTb NMPUMEHEHMS
MYNbTUMOAANbHbIX Iy4eBbIX METOAO0B AN TOYHOM TOMMYECKOW AMATHOCTUKM pefkux GOpPM 3XMHOKOKKO3a
1 BbIBOpa ONTUMAaNbHOM TaKTUKM IeYeHMS.
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Abstract

A pericardial echinococcal cyst is a rare manifestation of hydatid echinococcosis, which can be diagnosed
only through the use of advanced imaging techniques. The article describes a clinical case where a space-
occupying formation in the anterior mediastinum was discovered incidentally during a routine fluorographic
examination in a 61-year-old patient. Comprehensive imaging diagnostics including thoracic computed
tomography and magnetic resonance imaging suggested that the cyst had an echinococcal origin. The key
diagnostic indicators were the multicameral structure of the formation, the presence of calcifications in
the walls and septa, as well as the absence of contrast agent accumulation. Video-assisted thoracoscopic
removal of the cyst followed by histological examination confirmed the diagnosis of echinococcosis. This
case report highlights the importance of using multimodal imaging techniques for the precise diagnosis of
rare forms of echinococcosis and selecting the optimal treatment strategy.

Keywords: echinococcosis; pericardial cyst; computed tomography; magnetic resonance imaging.

Conflict of interest. The authors declare no conflict of interest.

For citation: Mashtak IS, Nikitin PA, Karpova AA, Gorbunkov SD, Cherniaev AL. Contemporary multimodal
radiological approach to the diagnosis of atypically localized echinococcal cyst. Journal of Radiology and
Nuclear Medicine. 2025; 106(1-3): 53-59 (in Russian). https://doi.org/10.20862/0042-4676-2025-106-1-

3-53-59

For corresponding: Irina S. Mashtak, e-mail: mashtak.irina@yandex.ru

Received June 26, 2025

BeepeHue / Introduction

Mo paHHbIM BCeMmnpHoO opraHmaaunm 3apaso-
oxpaHeHus (BO3), aXxMHOKOKKO3 pacnpoCTpaHeH no
BCEMY MUPY, 3a UCckAtovyeHnem AHTapkTunabl. Okono
1 MJIH YeNOBEK B MUpPE 3apaxeHbl 3XMHOKOKKOM [1].
B cBA3M ¢ 06LIMPHOI pacnpoCTPaHEHHOCTbIO 1 onac-
HOCTbIO 3apaXxeHns YeoBeKa IXMHOKOKKO3 Oblfl OT-
HeceH BO3 k 3aboneBaHnsam, TpebyoLLIMM KOHTPONS
n nukemnpaumm k 2050 r. [2]. Cnyy4aun BbISBAEHUS 9XU-
HOKOKKO3a Y Ntoaei 3aperncTpmpoBaHbl B 73 cyObek-
Tax Poccuiickon ®epepaumm [3].

Bos3byautenem rugatmaHOro 9XMHOKOKKO3a SB-
NIeTCHA NEHTOYHBIN YepBb poaa Echinococcus granu-
losus, nepepatowmnca pekanbHO-opanbHbIM NYTEM,
NPENMYLLLECTBEHHO NPU 3arpa3HEHNN PYK OHKOChe-
pamu n ynotpebneHunn 3apaxeHHon soabl [1]. Mo-
nagas B opraHmM3m 4yenoBeka, Bo30yauTenb Yepes
BEHO3HYIO0 CUCTEMY KMLLEYHMKA MOCTYMNAET B NEYEHb
(8TM 0BOYCNOBMIEHO NPENMYLLLECTBEHHOE Nopaxe-
Hue neveHn — 0o 75% cnyyaes) C fanbHeENLWM rema-
TOreHHbIM PacnpoCTPaHeHeM B JiloOOM opraH, B T.4.
B nerkme (20% cny4aeB), ceneseHky (5%), cepaue
(0,5-2%), ronoBHOM MO3I, NOYKN, ONOPHO-ABUraTENb-
HbI annapart [4, 5].
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MpaTnaHoe nopaxeHue cepaua MoXeT 00y-
CNOBANBATb reMOgMHaAMUYECKME HAPYLUEHWS, Bbl-
3BaHHble KOMNpeccuen kamep cepgua [6]. UmeHHO
noatomMy 60bLIOE 3HaYeHNe MMeeT CBOEBPEMEH-
Hasa 1 ToYyHas auarHocTuka 3aboneBaHus, KOTopas
BO3MOXHa 6narogaps NOBCEMECTHOMY BHEAPEHWNIO
B MPaKTMKy Bpaya MHOrOCIONHOM KOMMbIOTEPHOM TO-
morpadpun (KT) n MarHUTHO-pPE30HAHCHOM TOMOrpa-
dumn (MPT).

Mbl npeacTaBnsemM peakoe KnHuyeckoe Habnio-
[EHne CNyvYanHo BbIIBAEHHOW, MTMCTONOMMYECKM NOA-
TBEPXOEHHOW 9XMHOKOKKOBOW KNCTbI Mepukapaa.

OnucaHue cny4aa / Case report

JKeHwuHa B Bo3pacTe 61 roga noctynunaa B OT-
nenexHve TopakanbHoi xupyprum @rby «HayyHo-mnc-
CNeLoBaTENbCKUN MHCTUTYT NyfbMOHoNornn» GMBA
Poccum ¢ uenbto goobcnenosaHns 1 sBepupukaumm
0bpas3oBaHNsA CPeaoCTeHNS, BbIIBNEHHOIO NO AaH-
HbIM dooporpadmn Npm NIAHOBOM MEOVULMHCKOM
OCMOTpE.

Mpn cbope aHaMmHe3a NauneHTka xanob He
npenbasnana, oTpuuana Hannyne BpeaHbiX NpuBbI-
yek 1 npodeccnoHanbHblx BpeaHocTen. NpoxuneaeT
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B KBApTUPE C LEHTPanM30BaHHOW KaHannaaunen, 3a
npeaensl Poccuitickon denepaumm B nocnegHve 6 mec
He Bble3xana. HacnegcTBeHHOCTb HE OTArOLEHA.

Mpwn aHannse nposeaeHHo KT opraHoB rpya-
HOWi MOJIOCTYN C BHYTPUBEHHBIM KOHTPACTUPOBaAHM-
€M BbISIBIEHO KNCTO3HOE MHOrOKamepHoe 06pa3o-
BaHWe rnepenHero CPefoCTeHMs, TECHO npunexatiee
K IncTKam nepukapna, MMHMManbHO KOMAPUMUPYIO-
Lee yLWKO NpaBoro npeacepauns, C HEOOHOPOOHbIM
COAEPXNUMbIM, MHOTOYMCIIEHHBIMU YYacTkamMu 00bl3-
BECTBJIEHUSI CTEHOK 1 MEPEropoaoK, pazMmepamm L0
55x48x65 MM, nnoTHOCTLIO OT 8 0o 15 HU. Mpwn BHY-
TPUBEHHOM KOHTPACTUPOBAHNM MPU3HAKOB HaKoMIe-
HMS KOHTPACTHOMO NpenapaTa CTeHkaMu 06pa3oBaHns
He oTMeyvanocs. o KT-kapTuHe Obin NpeanonoxeH
OnarHo3 rmgatuaHom KUCTbl nepukapga (puc. 1).

C uenbio NoATBEPXAEHMS ANArHo3a 1 NoyYeHns
OOMNOJSTHUTENbHBIX AIaHHbIX O CTPYKType 06pa3oBaHus
6bina npoeegeHa MPT opraHoB rpyAaHOM NoJsIocTu

C BHYTPUBEHHbBIM KOHTPACTUPOBAHUEM, MO AAHHbLIM
KOTOPOW BbISIBIEHO HEPABHOMEPHOE YTOJILLLEHNE
CTEHOK 06pa3oBaHnNsl, HEOAHOPOOHOE XNAOKOCTHOE
COAEPXMMOE B €ro kKamepax ¢ Ham4mem B3BECH,
coaepxallen anemeHTbl pa3dHoro MP-curHana. [1o-
NONHUTESNIbHO OTMEYaNNCb NPU3HAKN MUHUMasbHOIO
orpaHunyeHuns andoyaum (puc. 2).

Mo aaHHbIM NabopaToOpPHO AMAarHOCTMKM (0OLLMIA
KIIMHNYECKNIA 1 BUOXMMMYECKNIA aHaNM3bl KPOBU, 00-
LM aHanM3 MOKPOTbI) OTKIOHEHMI HE BbISIBJIEHO.

B pamkax npegonepauyoOHHON NOArOTOBKM MPO-
BeneHbl MPT ronoBHOro Mo3ra 1 opraHoB OpioLLHOM
NONOCTU C BHYTPUBEHHbLIM KOHTPACTUPOBaHMEM. [10-
paxkeHns1 APYrMx OpraHoB He 0OHAPYXEHO.

Mpn npoBeaeHUN MyNbTUANCUNAANHAPHOIO
KOHCUANYMa MPUHATO PELLUEHME O XUPYPrMYECKOM
nedyeHun n sepudurkaummn npouecca. BoinonHeHa
BMOE0ACCUCTUPOBAHHAdA TOpakockonmyeckas onepa-
UM — yoaneHne HoBoobpasoBaHUs NepeaHero cpe-

Puc. 1. KT opraHoB rpyaHoi nonoctu B MATKOTKAQHHOM OKHe:
a — aKCUanbHbIi Cpe3, MHOrOKaMepHoe KWCTOBMAHOE 0Opa3oBaHWe CPefocTeHus (CTpenka); b — akcuanbHbIA cpes, KOHTPACTHoe
yCuneHune, NaToNorMYeckoro HakoMIeHUs KOHTPACTHOro BellecTBa 06pa3soBaHMEM He BbISBIEHO, KaNbLMHUPOBAHHbIE BK/IKOYEHMS
CTEHOK, NeperopoAokK B LeHTpaNbHbIX OTAeNax (CTpenka); ¢ — GpOoHTaNbHbIV Cpes, MHOrokaMepHoe KUCTOBUAHOe obpasoBaHue cpe-
[OCTeHMs cnpaBa (CTpenka); d — caruTTanbHbliA Cpe3, HepaBHOMEPHOE YTO/LEeHWEe CTeHOK 06pa3oBaHuMs (CTpenka)

Fig. 1. Chest CT scans, soft tissue window:

a - axial plane, mediastinal multilocular cystic lesion (arrow); b - axial plane, contrast enhancement, pathological accumulation
of contrast agent in the cyst was not detected, a few septa with calcifications (arrow); ¢ - frontal plane, mediastinal multilocular
cystic lesion on the right (arrow); d - sagittal plane, irregular thickened wall (arrow)
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Puc. 2. MPT opraHoB rpyaHOM NonocTu:

a — aKkcuanbHbIv cpe3 B pexume Fast Imaging Employing Steady-state Acquisition (FIESTA), 4eTko BMAHbI HEPAaBHOMEPHO YTON-
LEeHHble CTeHKM 06pa30BaHus, HafMuMe Neperoposiok B CTPYKTYpe, reTeporeHHoe Coaepxumoe (CTpenku); b — GpoHTanbHbIN cpes,
NoBblWEeHHbIM MP-curHan cBuaeTenbCTBYeT O HaAMyMu BbICOKOOENKOBOro COLEPXMMOro B OAHOW M3 Kamep obpa3oBaHus (cTpen-
Ka); ¢ — GpOoHTanbHbIN cpe3 B pexume T2-BU, Bbicokuit MP-curHan B apyrovi kamepe, AEMOHCTPUPYIOLMIA HaNUuMe XUAKOCTHOIO
copepXmMMoro (cTpenka); d — caruTTanbHbli cpe3 B pexkume Dixon, noBbileHHbIM MP-curHan cBMAETENbCTBYET O HANIMUMK BbICOKO-
6enKoBOro CoAepXX1MMoro B 0AHOM M3 Kamep obpa3oBaHus (CTpenka)

Fig. 2. Chest MRI:

a - axial plane, Fast Imaging Employing Steady-state Acquisition (FIESTA) mode, irregularly thickened walls, septas and the
heterogeneous contents of lesion (arrows); b — frontal plane, high MR-signal in one of the compartments, indicating the presence
of high-protein content (arrow); ¢ — T2-weighted MRI scan in frontal projection, high MR-signal in another compartment, indicating
the presence of fluid content (arrow); d - sagittal plane in Dixon mode, high MR-signal indicates of high-protein content in one

of the compartments (arrow)

nocteHus. Mpun peBmsnm B KNeT4YaTKe NnepegHero cpe-
[OCTEeHMS Ha Nepukapae BU3yannampyetcs 06 beMHoe
HOBOOOpa3oBaHve A0 5 cM B AuamMeTpe, NIOTHON KOH-
cucteHumnn. ObpasoBaHue ObIIO yaaneHo B npeaenax
3[0pPOBbIX TKAHENM, HanpaBieHO Ha N1aHOBOE MMCTO-
NIOrnyeckoe nccnegoBaHme.

Makpockonu4yeckoe onucaHue: OKPYXeHHOoe
XUPOBO KNeT4aTko KNCTO3HOe obpa3oBaHme ama-
MeTPOM 7 CM C NaaKon NOBEPXHOCTbIO cepo-bexe-
BOroO LiBETA C MOSIHOKPOBHLIMW cocyaamn. Ha paspe-
3€ — KMCTO3HbIE NOJIOCTU, 3aMN0SIHEHHbIE XENTOBATLIM
PbIXIbIM COOEPXUMbIM, YH4aCTKaMm XPSALLEBUAHON
NAOTHOCTU (puc. 3).

Mukpockonunyeckoe onucaHue: Kancyna ku-
CTO3HOro 06pasoBaHns NpeacTaBieHa rmasnHoO30M
B BUAE NapannenbHbIX MOJIOC C MENKMMU N OOLLUMPHBI-

MW o4aramm KanbumHo3a (puc. 4, a), MeNKMMN CKOM-
JIEHVAMU MUTMEHTUPOBAHHbLIX MaKpodaroB 1 y4acT-
KOM IMMPOMAHON NHOUNBLTPALLMN, C OOHOW N3 CTOPOH
no Kpato rmannHM3npPOBaHHOM Kancybl BblpaXXeHHas
nnmbonagHan MHGUNbTPauma B BUAE NONOCHI, BHY-
TPY HEKPO3 C 903MHODUITbHBIMN BECCTPYKTYPHbLIMMN
Maccamu B BUAE KOMOYKOB, BCTPEYaloTCa eguHNY-
Hbl€ NPOTOCKONEKCHI (PUC. 4, b), CKOMNEHNSA MEHUCTbIX
MakpodaroB, oKpyribie 06pa3oBaHNsA 3€PHUCTOro
BMAA C TOHKOCTEHHOWM Kancynom, Menkme o4aru Kkasb-
LMHO3a, KPOBOU3NSHNE, MHOXECTBEHHbIE UrObya-
Tble CTPYKTYPbl XOIECTEPUHA, EANHUNYHBIE TMTAHTCKNE
MHOIOSIAEPHbIE KNETKU «<MHOPOOHbIX TEN».
3aknwyeHme: «CTeHKa KNCTO3HOW MONO-
CTW C y4aCTKaMu KanbLMHO3a, B NOJOCTN KOTOPOM
y4yacTKM HEKPO3a C o4aramu KasnbLMHO3a, KPOBOU3-
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Puc. 3. HTpaonepaunoHHoe GoTo 0bpa3oBaHus B paspese

Fig. 3. Intraoperative photo of the lesion in section

JIMSIHNEM, CKOMAEHUSIMU UT0JIbYaTbIX XONIECTEPUHO-
BbIX CTPYKTYpP. BeposiTHee Bcero, aXMHOKOKKOBas
KanbLUMHMPOBaHHas knucTta (no knaccudurkauumn BO3
CE 5, paamepom CL-m)».

MocneonepaunoHHbIN Nepnon npoTekan 6es
OCNOXHeHWI. MNocne BINMCKU NaLMeHTKa HanpaeieHa
B NPOGWIbHOE YUpeXAeHNe As BbISIBIIEHNS UCTOYHN-
Ka 3apaxeHus 1 ganbHenwero HabnoaeHus.

OGcyxaeHue / Discussion

OnddepeHumanbHbii anarHo3 ruaaTuaHon Ku-
CTbl NEpUKapAa NPOBOAWICS IMaBHbIM 00pa3oM C ne-
puKapananbHON KUCTON, FfePMUHATUBHO-KNETOYHOM
Onyxonblo (TepaToMon) CPeaOoCTEHMS, TUMOMO, 3/10-
Ka4yeCTBEHHOW OMyXOosbio U IMMOOMON.

[na nepukapamnanbHbIX KUCT HEXapakTepHbl He-
paBHOMEPHOE YTOJLLEHME U BbIPAXEHHOE 0ObI3BECT-
BJIEHWE CTEHOK, a Takxke MHOrokamepHocTb [7]. MNa-
TOFHOMOHWYHbLIM NMPU3HAKOM TepPaTOMbl SBASETCSH
HaMymMe XMpPOoBbIX BKIIIOYEHWUI B CTPYKTYpe 06paso-
BaHWs1, a Takxke pparMeHToB 3y00B 1 BOJIOC. TUMOMbI
OTNNYHAKTCHA YETKOCTbIO N A0/IbYATOCTbIO KOHTYPOB,

OJHOPOOHOCTbIO CTPYKTYpPbI [8]. 3nokayecTBEHHbIE
ONyxosn CPeaoCTEHNS N NepUKapha XxapakTrepuay-
IOTCH MHBA3UEN B CMEXHbIE OpraHbl U TKaHW C He-
YeTKOCTbIO KOHTYPOB MO AaHHbIM KT, BblpaXeHHbIM
orpaHunyeHnemM anddysnmn no gaHHbiM MPT, a Takxe
BbI3bIBAIOT NEPUKAPOUT, rmaponepukaps, ¢ popmMmpo-
BaHMeM KoMnpeccum kamep cepaua [9].

B Hawem cnyyae 0TMe4anocb OTCYTCTBME XNPO-
BbIX BKJIIOYEHMI, NHBA3UM CMEXHbIX TKAHEN, a TaKxKe
Hann4ne aNeMeHToB 00ObI3BECTBIIEHUSI CTEHOK, HYTO
NO3BONWJIO B MEPBYIO O4EPEOL PACCMATPUBATbL 3XN-
HOKOKKOBYIO Npupony obpaszosaHus. OTCyTCcTBUE ap-
xmnBa KT-mnccnenoBaHuin He NO3BONSIET OLLEHUTb AMHA-
MUKY U3MEHEHN 06pa3oBaHKs, a Takxke Nepuom, ero
BO3HMKHOBEHUS.

YHMKaNnbHOCTb Hallero HablaeHNS COCTOUT
B TOM, 4TO 3ab0sieBaHne npoTekano 6eccumnTom-
HO 1 ero oGHapyXeHne CTano C/ly4anHo HaxXoa4KoM,
OCHOBHOW XapakTePUCTUKON NO AaHHbIM GO0PO-
rpadun GbIN0 pacliMpeHne BEPXHEro CPeaoCTeHNS.
KomMnnekcHbIn NOaxXoA4 B BUAE COYETAHUS PA3INYHBIX
Jly4eBbIX MeTO40B 06CnenoBaHns, TopakaabHOro Xum-
pPyprnyeckoro Npoduns y4ypexaeHns n rpaMoTHO-
ro aHanmaa rucronpenapaTtos NO3BON NOCTaBUTb
TOYHbIN AnarHo3.

KnuHunyeckune nposiBneHusi

3aboneBaHne MMeeT AANTENbHbIA BECCUM-
NTOMHbIN MHKYOALMOHHBIN nepuof. KnuHnyeckne
NPOSIBAEHNS 3aBUCAT OT JIOKAIM3aLMmM — Hanpumep,
Npv NOPaxeHUn OpraHoB rPyaHON KNETKU OHU MO-
ryT BK/OYATb XPOHUYECKUI KaLLENb, OAbILLKY, 3arpy-
OMHHblE 60711, KOMMNPECCUIO KaMep CepaLa BrnjioTb A0
TamnoHaabl. OnucaHbl cnydan peaknx OCI0XKHEHNN,
Takux Kak NpeacepaHble 1 Xenyao4yKoBble apuTMunN,
OCTPbIA NHDAPKT MUOKAPAA, NEero4Has rmnepTeH3ns,
pa3pbIiB KUCTbI C MPOPLIBOM B JIEFO4YHbIN CTBON. Pas-
PbIB KNCTbI C MapasnTapHOn ANCCEMUHALNEN/3M-
6onven, pa3BUTUEM TSXKENOro aHadUIaKTUYECKOro
LLOKa 9BNSIeTCH OCHOBHOW NPUYMHON CMEPTU Naum-
€HTOB Npw JaHHoM 3abonesanum [10].

7

‘ Puc. 4. Tuctonornyeckoe uccneposanue. Mukpodoro. Yeenuuenune x50 (a), x400 (b). Okpacka reMaToOKCUIMHOM U 303UHOM

Fig. 4. Microscopic examination. Microphoto. Zoom x50 (a), *400 (b). Hematoxylin and eosin staining
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B Haluem HabnoaeHNN nokanmaaums u pa3mMepbl
3XMHOKOKKOBOW KNCTbI Nepukapna O6YCJ'IOBVIJ'IVI ann-
TenbHoe 6eCCUMMNTOMHOE TeYeHue.

PeHTreHonorn4eckue nposisyieHnusi

Mo paHHbIM NTy4EeBOW AMArHOCTUKU OBOHAPYXN-
BalOT MHKAMNCY/IMPOBAHHbIE KNCTO3HbIE, YACTO MHO-
rokamepHble 06pa3oBaHNS C HAIMYNEM YHaCTKOB
00ObI3BECTBNEHNS CTEHKM U Neperopoaok. Jonosn-
HUTENbHO MOTYT MNOSABAATLCS J0YEPHME KUCTbI. XKna-
KOCTHOE COAEPXMMOE MOXET UMETb Pa3NINYHYIO
MJOTHOCTb B 3aBUCUMOCTM OT KonmyecTBa 6enko-
BbIX BKJIIOYEHM. BO3MOXEH CMMNTOM «BOAHON NN-
nn», yKasblBaloLWMN HA OTAENMBLUYIOCS OT Kancy/ibl
3HOOLUMNCTY.

YnbTpasBykoBOE UCCNenoBaHNE IBASETCS HEVH-
Ba3WBHbIM W AOCTYMNHLIM METOA0M, NO3BOMSIOLNM
OMarHoCTMPOBATb KUCTO3HbIE N CONNAHbBIE ONYX0an
CPeAoCTEHUS, OLEHUTb CTPYKTYPY (Hanuyne nepe-
ropogok, KanbumHaLUnm), a Takxke Hannyme KpoBo-
Toka B o6pazoBaHun. OnucaH cnyyai o6HapyXeHus
39XMHOKOKKOBOW KNCTbI Nepukapaa, BoliBAEHHON Npn
npoBeaeHun axokapamorpadmm no NoBoay OCTPOro
nHdapkTa mmokapga [11].

PeHTreHorpapus (nOBCEMECTHO NPUMEHSEMbIN
MeToh AMcnaHCcepHoro obcnenoBaHns HaceneHms)
[aeT BO3MOXHOCTb BbISIBUTb pacLUMPEHME CPeaocTe-
HUS, NOTEPIO CTPYKTYPHOCTU KOPHEN NErKMX.

KT - Hanbonee nHpopMaTUBHbI METOA, NO3BO-
NAOWNIA OLLEHNTb oKanM3auuto, pasmepbl, CTPYK-
Typy 06pa3oBaHus, BbIIBUTb MPU3HaKK HaNN4ums/oT-
CYTCTBUS MHBA3MN B CMEXHbIE OPraHbl, ONPenennTb
BaCKynspmn3aumio Npn KOHTPaACTHOM YCUNEHUN.

JIutepatypa

MPT paeT [ONOAHUTENBHYIO MHDOPMALMIO O HAaNN-
4MKn B CTPYKTYPE XMPOBOI TKaHW, NEPEropoaok, NO3BO-
NIeT OUEHNTb CTEMEHDb OrpaHmnyeHms andaoyaum [12].

B Hawewm cnyyae ncnonbdosanucb metogbl KT,
MPT n ructonornyeckoe nccnegoBaHume.

Jle4yeHune v NporHo3

OCHOBHbIM METOA0M NIEYEHUS TMOATUAHON K-
CTbl Nepukapna aBAseTca xmpypruyeckmn. Ha gaH-
HbIl MOMEHT CUMTAETCS NPEANOYTUTENbHBLIM MPOBE-
OEeHNEe ManoMHBa3MBHbIX BMELLATENbCTB, Takmx Kak
BWAE0ACCUCTMPOBAHHAsA TOPAKOCKOMNUS, YTO NO3BO-
NS9E€T MUHUMU3UPOBATL PUCK BOSHUKHOBEHWS NOCe-
onepauyoHHbIX 1 UHTPAONEPALMOHHbIX OCIIOXHEHWUA,
CcnocoOCTBYET paHHEN akTUBM3ALMKN NaumeHTa, ynyy-
Laet kocMmeTudeckmin apdekT onepauum [13].

Mpu nHBa3nu rMaaTUaHOM KNCTbl B XXKU3HEHHO
BaXHble CTPYKTYPbl MOJIHOE UCCEeYEeHNEe MOXET OblTb
HEBO3MOXHbIM. B TakoM cfiyyae BbINOMHAETCSH Ya-
CTM4YHag pesekuns, a B AaslbHENLLEM Ha3HaYaloTCA
npoTMBONapa3uTapHbie npenapaTbl U3 rpynnbl 6eH-
anmuaasona (anbbenpason) [14].

3aknmoyeHume / Conclusion

MpeacTaBneH peaknin KNIMHUYECKWIA CnyYan HeTuU-
NMUYHOM NOKANN3ALMU TMAATUAHOM KUCThI B NEPEOHEM
CPefoCTEHNN C BOBNEYEHMEM nepukapaa. Komnnekc-
Hoe oOcnenoBaHune, BKIlOYaoLwee COBMECTHOE Npume-
HEHME COBPEMEHHbIX METOA0B JIy4EBOWN ANArHOCTUKN
(KT, MPT), no3BOnMA0 3anN0of03puTb PeOKY0 NaTosno-
rvio, ornpenennTb OCHOBHbIE XapakTepUCTUKN 06paso-
BaHWs, €ro pacnpocTpaHeHHOCTb U BbIOpaTb Hanbonee
paunoHanbHbIf N PaanKanbHbI METOL, NEYEHNS.
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Pesiome

CuHapoM BepxHeit BpbixkeeyHolt aptepun (CBBA) - penkas natonorus, kotopas Bctpedaetcs y 2,67 % nauu-
€HTOB, FOCMUTANIM3MPOBAHHbIX C NOLO3PEHMEM HA LyOLEeHaNbHYIO HEeNMpPoXoAMMOCTb. CpeaHuiA BO3pacT 60/b-
HbIX COCTaBNSET 23 roaa, COOTHOLEHME XKEHLWMH M MyXXUMH — 3:2. CBBA BO3HMKAET NpU CAABNEHUW CPeLHEN
TPEeTM roOpM30HTaNbHOM YacTU ABEHAALATUNEPCTHOM KMwwku (OIMK) Mexay aopToi u BepxHew HpbixxeeyHoM
apTepuen, 4acTo pa3BMBaETCS Ha POHE Pe3Koro CHUXEHMS Macchl Tena. B ctatbe npeactaBieH KAMHUYECKUI
cNyyar nauMeHTkM 32 net, y KoTopor Ha GoHe nosHoro 61arononyyns nocie NoXyLeHUs BO3HUKIIM Xano-
6bl Ha TOLWWHOTY, M3xory u 6onb B anuractpun. B npouecce obcnenosarHus B auddepeHumanbHblii psg 6biam
BKJ/IIOYEHbI racTpo33odareansHas pedatokcHas 6onesHb, 13BeHHasn 6one3Hb, MeragyoneHyMm, abeppaHTHas
nomKenyaoyHas xxenesa, HoBoobpasosaHus, CBBA. [1n1g nocTaHOBKM AMarHo3a NpoBefeHO peHTreHonormye-
CKoe uccnenoBaHne ¢ 6apreBbIM KOHTPACTHbIM NPenapaTtoM B MOMOXEHMM Ha XMBOTE C LieNibl0 BbISBAEHUS
MaKCMMasbHOWM CTENEeHU AyOAeHANbHOM KOMMPEeCcum n ¢ PyHKLLMOHANbHOW Npoboi — NoAHATMEM TOpCa C YMno-
POM Ha JIOKTW 1 KoneHu. [Mpu nccnenoBaHum B MONOXKEHUM Ha XKMBOTE BbISIBNIEHO cyxxeHue npocseTa AMK Ha
YPOBHE HMXKHEN rOpU30HTaNbHOM Yactm ¢ 3,5 no 0,8 cM B aguameTpe Ha npoTsxkeHun 3,2 cm. Mpu npoBeneHnn
(YHKUMOHaNbHOM Npobbl 0TMEYaANoCh pacrnpasieHne cy)xeHns o 3,0 cM ¢ BOCCTaHOBNEHMEM 3BAKyaTOPHOM
dyHkumn. narHos CBBA noaTeepaeH € MoMoLwbo KoMnbloTepHoW ToMorpadumn (KT) opraHoB GprollHOM
MOMIOCTU C KOHTPACTHBIM YCUNEHUEM, 3aPErMCTPUPOBAHO YMEHbLUEHWE YA U PACCTOSIHUS MEXAY BEPXHEW
HpbkeeyHol apTepumeit M aopTol € 25° 0o 6° 1 ¢ 8 10 2 MM COOTBETCTBEHHO. [10Ka3aHO, YTO PEHTrEHOCKOMMS
c 6ap1eBbIM KOHTPACTHbIM NpenapaToM € QYHKLMOHANbHOM Npoboi — 3PPeKTUBHbIA METOL AUATHOCTUKM
CBBA. [Mpu1 nonoxuTenbHbIX pe3ynbraTax peHTreHOBCKOro MCCef0BaHUS AMArHo3 cneayet BepuduumMpoBaTtb
nyTeMm BbinonHeHns KT opraHoB HGPIOLLIHOM NONOCTU C KOHTPACTHLIM YCUIEHWEM.

KnioueBble cnoBa: cMHAPOM BepxHel BpbbkeeyHor apTepuu; apTepuoMeseHTepuanbHas KoMnpeccus; 06-
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Abstract

Superior mesenteric artery syndrome (SMAS) is a rare condition found in approximately 2.67% of patients
hospitalized with suspected duodenal obstruction. The average age of affected individuals is 23 years,
with female-to-male ratio of 3:2. SMAS occurs due to compression of the middle third of the horizontal
(third) portion of the duodenum between the aorta and the superior mesenteric artery, often developing
in the context of rapid and significant weight loss. We present a case of a 32-year-old female patient
who, after significant weight reduction and in otherwise good general health, developed complaints of
nausea, heartburn, and epigastric pain. During the diagnostic process, differential diagnoses included
gastroesophageal reflux disease, peptic ulcer disease, megaduodenum, aberrant pancreatic tissue, neoplasms,
and SMAS. To establish the diagnosis, fluoroscopic examination with barium contrast was performed in the
prone position to assess the degree of duodenal compression, along with a functional maneuver involving
elevation of the upper body while resting on the elbows and knees. Fluoroscopy in the prone position
revealed a narrowing of the duodenal lumen at the level of the inferior horizontal portion, from 3.5 to 0.8 cm
in diameter over a 3.2 cm segment. The functional maneuver resulted in dilation of the narrowed segment
to 3.0 cm, with restoration of evacuatory function. SMAS was confirmed by contrast-enhanced abdominal
computed tomography (CT), which demonstrated a reduction in the aortomesenteric angle and distance -
from 25° to 6° and from 8 to 2 mm, respectively. It was shown that fluoroscopy with barium contrast and
functional testing is an effective diagnostic tool for SMAS. In cases with positive radiographic findings, the
diagnosis should be confirmed by contrast-enhanced abdominal CT.

Keywords: mesenteric artery syndrome; arteriomesenteric compression; duodenal obstruction;
gastrointestinal fluoroscopy.
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Beepenue / Introduction (ANK) mexay BepxHeii 6pbixeedHoi apTepuel (BBA)

CuHapoM BepxHen OpbixXeeyHol apTepun n aopToi. B Hopme yron otxoxaeHus BBA ot aop-
(CBBA), unn aptepnomMmeseHTepmanbHas KOMNPec-  Tbl paBeH 45°, paccTosHme mexay aopton n BBA Ha
Cu4, 3akioyaeTcs B COABNEHNM CPEeAHeN TpeTn ro-  ypoBHe pacnonoxenus ArNK coctasnget 1,0-2,8 cm.
PU30OHTaNbHOM YacTu ABEHAOLATUNEPCTHOM KULLIKW Mpu paHHOM NaToNoOrMnm OTMEYaeTCs YMEHbLUEHNE
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yrna, obpasoBaHHoro BBA v 6ploiHon aopTon, Ao
6-25°, cokpalleHme pacctosiHia mexay BBA v 6ptow-
Hol aopTon go 0,2-0,8 cm [1].

BBA 6epeT Hayano ot nepeaHen NnoBepxXHOCTU
aopTbl HUXE MecTa OTXOXAEHMS YPEBHOIO CTBONA
npMMeEpPHO Ha 1 cMm, Ha ypoBHe L1, no3agw Tena noa-
Xenyoo4yHo xenesbl. 3ateM BBA nget BHn3, pop-
MUpyeT n3rmub BbiNyKJOCTbIO BJIEBO, NepecekaeT
CpenHIo TpeTb ropmdoHTansHom Yyactn AMNK v Bxo-
01T B OpbIXenKy TOHKOW kuwwku [2, 3]. B aopTome-
3eHTepuanbHOM NpocTpaHcTBe pacnonaratotca AlK,
4acTUYHO PUKCUPOBAHHAA CBA3KOW TpenTua, nesas
rno4YyeyHas BeHa, KPOYKOBUAHBIA OTPOCTOK NogxXe-
NyO004YHOM Xenesbl, 3a0POLLNHHbIE NTMMdaTnyeckmne
y37bl 1 XMpoBasi TKaHb [4].

OcHoBHOM npuynHomn pa3sntusa CBBA asnseT-
CS1 CHMXXKEHME MaccChl Tena, B pesynbrare KOToporo
YMEHbLLAETCS KOIMYECTBO XMPOBOM TKAHN B a0PTO-
Me3eHTepuanbHOM npocTtpaHcTee [1]. MNpeapacnona-
ratb k passutnio CBBA MOryT 1 HEKOTOPbIE BPOXAEH-
Hble aHaTOMMYeCckne 0COOEHHOCTM: KOPOTKMIA KOPEHb
OpbIXenkn TOHKOW KMLkKM [5], HapyLleHne poTauum
NepBUYHON KMLLIKM BO BpemMs ambpuoreHesa [6], Bbl-
COKOE€ NpukpenneHne ceasku Tpentua [2, 3, 6, 7] nnn
HU3Koe oTXoXaeHne BBA.

ApTepuomeseHTepunanbHas komnpeccusa MK —
penkas natonorus. JaHHbln guarHo3 yctaHaBamea-
10Ty 2,67% naumeHToB, rocANTann3mpoBaHHbIX C NOo-
[O03PEHMEM Ha AyOoOeHasIbHY HENPOXOAMMOCTb [8].
CpenHuin Bo3pacT B0NbHbIX — 23 roga, COOTHOLLE-
HUE XEHLWMH 1 MY>4MH cocTasnseT 3:2 [8].

JaHHbIN cnHOpoM cnegyeT yunTbiBatb B And-
depeHumanbHOM guarHoCTUKe y MOoAbIX U B LLESIOM
300POBbIX NALMEHTOB, NMPEAbABAAOLLNX Xanobbl Ha
©60nb B anuracTpmm, NOCTNpaHananbHyo TOWHOTY
1 PBOTY, MOTEPIO anneTmuTa, N3xory, B3ayTne XnBo-
Ta nocne eabl [9, 10] N 4yBCTBO paHHEr0 HACbILLEHNS
[2]. BoneBble OLLYLLEHNS YMEHBLLIAIOTCS B MONOXEHUM
Jiexka Ha XMBOTe UM Ha neBoM BOKY, TO eCTb NP n3-
MEHEHUSX NOJIOXEHNS TeNa, B pe3ynbraTe KOTOPbIX
YBEMYMBAETCS a0PTOME3eHTEPManbHbIN yron [9].

CBBA cuntaetca guarHosom ucknatoyveHms [10].
Moao6HbIE CMMMTOMbI OTMEYATCS NPU racTpPoa30-
dareanbHO pedNOKCHON BONEe3HU, XPOHUYECKOM
naHkpeaTtuTe, 93BeHHON 6onesHn [9], meraagyone-
HyMme, omabeTnyeckom ractponapese [10], abep-
paHTHOW noaxxenyao4yHow xenese [11], HoBoobpa-
30BaHusAx [12], 6epemeHHocTM [13], manbpoTauum
KmweyHuka [14], ncmxoreHHon peote [5, 15] n ckne-
poaepmum [9]. Hanbonee yacTto B nybnunkaumsx oo
apTepnoMe3eHTeEpPManbHOM KOMNPECCUM BCTPEYatoT-
CS1 ONMMCaHUs 3TOro CMHAPOMA Yy AETEN U NOAPOCTKOB
nocne onepaTmBHOM KOPPEKLUM TUMMYHOro nanona-
TUYECKOro ckonuno3sa [2, 16], y B3pOoCAbIX — NpU CHU-
XeHun maccol Tena [17].

s nocTtaHoBKM anarHosa TpebyeTcs o6s3aTelb-
HOE PEHTIEeHOSIOMMYECKOE NOATBEPXKAEHME: MPOBEAEe-

HWE NOJNNO3ULMOHHOIO PEHTFEHOKOHTPACTHOIO UC-
CcnenoBaHnNs BEPXHUX OTAENOB XENyA04YHO-KMLLEYHOrO
TpakTa (XKKT) ¢ B3BecChto cynbdarta 6apust C BbIMOIHE-
Huem cneunduruiecknx GyHKLMOoHaNbHbIX Npob [18].

B HacToswwen paboTe npeacTaBneH pasdop Knu-
Hunyeckoro cnydas CBBA y nauneHTkm 28 net ¢ Habo-
poM xanob, xapaktepHblx ans CBBA, cHuxaloLwmx
Ka4yeCTBO XN3HW.

OnucaHue cny4aa / Case report

MaumenTka ., 28 net, obpaTtmnack 3a ambyna-
TOPHOW MOMOLLBIO C Xanobamu Ha cnaboCTb, TOLIHO-
Ty, U3XOTy 1 anuracTpasbHyio 60J1b B Te4eHne 6 mec.
Bblna NpoKoHCYNbTUPOBaHA TepaneBTOM U racTpo-
aHTeposiorom. Co CTOPOHbI pecnMpaTopHON 1 cep-
[E4HO-COCYANCTOM CUCTEM NATONOMMYECKUX N3ME-
HEeHWI He BbISBNIEHO. JTabopaTopHble nokasaTenu
B Npenenax Hopmbl. Mpn 9HAO0CKONMYECKOM nccne-
[O0BaHUM 0B6HapYy>XeHbl NPU3HaKM 3PO3NBHOIO ped-
ntokc-33odaruta. bbin yctaHoBAEH AnarHo3 ractpo-
a3odareanbHon pednoKcHOM 601e3HU N HasHaYeHa
Tepanus. OagHako NpuemM MHrMBUTOPOB MPOTOHHOMN
NOMMbl N MPOKNHETUKOB HE MPUBES K 3HAYNTENIBHOMY
YAYYLLEHUIO COCTOSHUS.

MNMosiBneHne cMMNTOMOB NaUMEHTKA CBA3bIBaNa
C noxyaeHnem Ha 8 kr 3a 2 mec Ha ¢poHe cobntoae-
HMA aneTbl. OnepaTmMBHbIE BMELlATENbCTBA HA Op-
raHax OpIOLLIHON NOIOCTU He NpoBoauanck. MNocne
NOBTOPHOM KOHCYbTaLUMM racTpo3HTEpPOora B And-
depeHumanbHbl psa 6binv BKIOYEHb! GYHKLMOHAb-
Hble ANCKNHeTn4Yeckne HapyeHuns XKT, abeppaHT-
Has nogkenyno4yHas xenesa [11], HoBoob6pa3oBaHUs
[12] u CBBA. HasHa4eHo goobcrnenoBaHmne — peHTre-
HONOrMYECKOE KOHTPACTHOE NCCNEeA0BAHNE BEPXHNX
otaenos XKT c onpeneneHmem CpokoB 3Bakyaumu.

Mpu npoBeAeHNN PEHTreHOCKONMU4YeCcKoro uc-
cnepoBaHus ¢ 6GapneBbIM KOHTPACTHBLIM NpenapaToMm
Bap-BUINC natonornyeckne nameHeHns nuesoaa
M Xenynka He BbiBeHbI. XKenynok COOTBETCTBOBA
ACTEHNYECKOMY KOHCTUTYLMOHANbHOMY TUMy. OBakya-
LMsa KOHTpacTHOro npenapata B AMNK HacTynuna Ha
2-n muHyTe nccnegosanus. Jlykosunua MK pacnpas-
nganacb NOMHOCTbLIO. 3apPerncTprMpoBaHo paclunpe-
HuMe nocToynebapHbIx otaenos netnn ANK oo 3,5 cm
B AMaMETPE 00 YPOBHSA CPeaHEN TPETU HUXKHEN rOpn-
30HTaNbHOM YacTun, rae 0TMevyanach pe3kas CMeHa ka-
nmbpa knwkn o 0,8 cM B AMamMeTpe Ha NPOTSXEHUN
3,2 cM. Takxe BbISIBIEHO HAPYLLUEHNE NEPUCTANBTUKMN
NPOKCUMaNbHEE CYXEHNA B BUAE OYOAEHO-Oyoae-
HaNbHOM, AyoaeHo-6ynbbapHon 1 BynbboracTparb-
HOW peryprutauym. MakcrmmanbHO YHETKO N3MEHEHMS
onpeaensannch NPy nccnegoBaHn NAUNEHTKN B rOPU-
30HTaNIbHOM MOJIOXKEHUM Ha XnBoTe (puc. 1, 2).

B xope npoBepeHns pyHKLLMOHAIbHOM MPO-
6b1 (NOOHATME TOPCA C OMNOPOK HA NOKTU N KOJIEHW)
OTMEYEeHO pacnpasneHue cyxenums o 3,0 cm ¢ Boc-
CTaHOBNEHNEM 3BaKyaTOpPHON PyHKUMN. JONOAHN-
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TEJbHbIE 06pasoBaH|/|9| B NMPOCBETE HE OnpeaenannmcCb

(puc. 3, 4).

Mpwn pocmoTpe Ha 30-1 MUHYTE nccnepgoBa-
Hus 1/3 6apureBoi B3BECK COXpaHaiachb B Nosio-
CTW Xenyaka n gunatmposaHHon netne AlNK oo ypos-

HS KOMApeccuu, 2/3 3an0NHANN NETAN TOHKOM KULLIKA
(puc. 5). Npn pocmoTpe Yepes 6 4 KOHTPACTHLIN Npe-
napat 3anosiHan AUCcTasnbHble NETAN NOAB3A0LLHON
M OTAENbl TONICTON KMLLOK A0 YPOBHS CENE3EHOYHOIO
yrna (puc. 6).

Puc. 1. Yknagka naumMeHTa Ha >XMBOTE A5 BbISBNEHMSA Mak-

CMMasIbHOW CTeneHu apTepMOMe3eHTepmaan017| KoMnpeccnun

Fig. 1. Placing a patient in prone position to identify the

maximum degree of arteriomesenteric compression

Puc. 3. Yknapka naumeHTa npy npoBeaeHnn GyHKLMOHANbHOM
npobbl — Heo6XOAMMO MPUMNOAHATbL TYNOBULLE C OMOPOi Ha
JIOKTU U KONEHM

Fig. 3. Positioning a patient during the functional test: it is nec-
essary to raise the torso with support on the elbows and knees

a length of 3.2 cm is determined

Puc. 2. PeHTreHorpamma, BbINOMHEHHAs B MONOXEHUM na-
UMEHTKM Ha XMBOTE MPU UCCNEO0BaHMU Xenyaka MU TOHKOM
KMLLKM C GapueBbiM KOHTPACTHbIM npenapatoM. Onpenenset-
€S CMeHa Kanubpa [BEHAALATMNEPCTHOM KMLUKM Ha YpOBHe
HUXHeN ropusoHTanbHoM Yactm ¢ 3,5 po 0,8 cM B anametpe
Ha NpoTSKeHUn 3,2 cm

Fig. 2. Roentgenogram of the patient in prone position during
examination of the stomach and small intestine with barium
contrast agent. A change in duodenal calibre at the level of
the lower horizontal part from 3.5 to 0.8 cm in diameter over

Puc. 4. PeHTreHorpaMma, BbINoIHEHHAs BO BpPeMs NpoBeAeH s
(YHKLMOHANbHOM Mpobbl MpU UCCIEA0BAHUM XeNyaKa U TOH-
KOM KUWKM € BapueBbIM KOHTPACTHbIM mpenapatoM. Onpe-
LeNsieTcsl yMeHblUeHne CTeneHu KOMMPeccun CpefHeid TpeTu
rOpPM30HTaNbHOM YacTU ABEHAALATUNEPCTHOM KULLKK C COMyT-
CTBYIOLLMM BOCCTAHOB/IEHMEM Maccaxa

Fig. 4. Roentgenogram during a functional test of the stom-
ach and small intestine with barium contrast agent. A de-
crease in the degree of compression of the middle third of
duodenal horizontal part is determined with concomitant
restoration of the passage
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Puc. 5. PeHTreHorpamMMa opraHoB OpHOLIHOM NONOCTH, BbINO-
HeHHast Yepe3 30 MMH Mocne Havyana MUCCNefOBaHUS Xenya-
Ka M TOHKOM KMLWKKU C BapueBoi B3Becbto: 1/3 KOHTPACTHOro
npenaparta onpenensercs B NofOCTU Xenyaka, AMNaTMpOBaH-
HOM neTne ABEHAALATUNEPCTHOM KMULLUKM [0 YPOBHS CYXKEHWS,
2/3 3anonHfeT neTau TOHKOW KUMKW, [No-npexHeMy 4veTko
anbdepeHUMpyeTcs 30Ha KOMMpeccun

Fig. 5. Abdominal roentgenogram 30 minutes after the start
of the examination of the stomach and small intestine with
barium suspension: 1/3 of the contrast agent is determined
in the stomach cavity, the dilated loop of the duodenum to
the level of constriction, 2/3 fills the loops of the small in-
testine. The compression zone is still clearly differentiated

Ha oCcHOBaHMW BbIMOHEHHOIO UCCNEN0BaHNS
CcHOPMYMPOBAHO 3aKIIOHEHNE, HTO PEHTIEHONOrnYe-
CKasi KapTUHA 0BHAPYXXEHHbIX U3MEHEHWI C 6ObLIEN
CTeneHbl0 BEPOATHOCTM COOTBETCTBYET apTepromMe-
3EHTEepPUanbHOM KOMMNPECCUM C KOMNEHCMPOBAHHbLIM
HapyLLIEHMEM 3BaKyaTOPHON OYHKLNN.

[nsa yTouHeHust auarHo3da o6cnenosaHns Gbina Ha-
3HayeHa koMnbloTepHas Tomorpagus (KT) opraHoB
OPIOLLIHOM MNOMIOCTN C KOHTPACTHBIM yCcuneHvem. una-
rHO3 NOATBEPXAEH HA OCHOBAHUN YMEHbLUEHWS aop-
TOMEe3eHTepuanbHOro yrna Ao 29° n cokpatleHms pac-
CTOSIHUS MeXxay CTeHKOM aopTbl 1 BBA Ha ypoBHe
npoxoxgeHns netnn ANK go 6,6 mm (puc. 7).

Puc. 6. PeHTreHorpamMMa opraHoB GpHOLLIHOM MONOCTH, BbINOA-
HeHHas 4epe3 6 4 MOC/Ne Hayana MCCNefoBaHMA >Kenyaka
M TOHKOM KULKK C BapueBoi B3BeCbd. KOHTpaCTHbIM npenapat
3anosiHgeT AMCTasbHble NeTAu NOAB3AOLWHON W OTAENbl Ton-
CTOM KMLUIOK [0 YPOBHS CENe3eHoYHoro yrna. B netne nseHan-
LATUNEPCTHOM KULIKM MPOKCMMaNnbHee KOMMNpeccun — npucre-
HOYHOE CKOMMEHWEe He3HAUUTENbHOrO KONMYECTBa KOHTpacTa

Fig. 6. Abdominal roentgenogram 6 hours after the start of
the examination of the stomach and small intestine with
barium suspension. The contrast agent fills the distal loops
of the ileum and sections of the colon to the level of the
splenic angle. In the duodenal loop proximal to the com-
pression, there is a parietal accumulation of an insignificant
amount of contrast

Mocne noctaHoBkn gnarHo3a CBBA nauuneHT-
ke OblJI0 Ha3HaYeHO KOHCEPBATUBHOE NevyeHne, co-
cTosILEE N3 peKOMEeHJaLMN N0 YaCcTOTE NPUEMOB
NULLA N YBESIMYEHUIO €€ KaNOPUIMHOCTK, NOCTypanb-
HO N MeANKaAMEHTO3HOW Tepanun, HanpasBEHHOW Ha
ynydwweHne motopukm XKT. HYepes 3 mec cobnioneHns
pekoMeHgauunii oTMeYeHa NoNoXUTENbHAA AuHaAMMKa
B BUAE YYYLLEHNS CAaMOYYBCTBUSA, YMEHbLLIEHUS ONC-
Nencmn4ecknxX NPOSBIEHNNA.

O6cyxaeHue / Discussion

CBBA 3akstoyaeTcsd B KOMOPEeccumn cpegHen
TpeTn ropusoHTanbHom Yyactu AMNK mexay aopTomn
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Puc. 7. KomnbloTepHas ToMorpaMma opraHoB OpioLHOM nono-
CTU C KOHTPAaCTHbIM yCMNIEHMEM, apTepuanbHas dasa, carut-
TanbHbIM cpe3. AopToMe3eHTepUanbHbI yron coctasnset 29°,
paccTosiHMe Mexay aopToi U BepxHel BpbbkeeyHol apTepu-
en - 6,6 MM

Fig. 7. Contrast-enhanced abdominal computed tomogram,
arterial phase, sagittal section. The aortomesenteric angle is
29°, the distance between the aorta and the superior mes-
enteric artery is 6.6 mm

1 BBA [1]. Hanbonee yacTo gaHHas naTonorus cesi-
3aHa CoO CHMXEHMEM MacChl Tena, kak 1 B ONUCaHHOM
HaMu cryyae, BCNeACTBNE YMEHbLUEHNS KONNYECTBA
XMPOBOWN TkaHn BOKpyr BBA [1]. ApTepnomeseHTe-
pvianbHas KOMNPeccusa BCTPeYaeTcs Npu paccTpomn-
cTBax nuweBoro noseaeHus [19], cocTosHMAX, Bbi3bl-
BaloLLMX kaxekcuto [20—22], nocne 6apuaTpuieckmx
onepaumnii [23, 24]. Takxe B psiae nybnvkaumii otme-
yaeTcs pa3sutne CBBA nocne KoppekTupyoLwmx one-
pauuin Npyn CKONO3e 3a CHET UBMEHEHNS NOpPA03a
No3BOHOYHMKA [15].

CBBA MOXET NposBASATLCSA Kak 0OCcTpast Uan Xpo-
Hunyeckas natonorus. Octpasa dopma xapakTepusy-
€TCs CUMNTOMaMM BbICOKOM TOHKOKMLLEYHOM HEMPO-
xogumocTu [9]. B cnyyae XpoHMYECKOro Te4eHuns (kak
Yy HaWen NauneHTkn) CUMMATOMbI, Kak NpaBuio, He-
cneundmnynbl [9, 10]. Noatomy anarHoctnka CBBA
KpaliHe 3aTpyaHuUTeNbHA, TPebyeT KNMHUYECKOW Ha-
CTOPOXEHHOCTM BO n3bexaHne HasHavYeHnss Head-
bEKTUBHOIrO CUMNTOMATUYECKOr0 iedeHuns [9].

[ns nocTaHOBKM JAHHOro AMarHo3a PEKOMEH-
OyeTcs NpoOBOAMTb PEHTIEHONOMNMYECKOEe UCCneno-
BaHMe BepxHux otaenoB XKT 1 TOHKOro KMwe4Hn-
ka ¢ 6apmeBbIM KOHTPACTHbLIM NpenapaTtom un/vunmn KT
C nepopasnbHbiM KOHTPACTMPOBaHWEM [25]. PeHTreHo-
NIOrMYeCcKme KpUTEPUIN: MPECTEHOTMYECKOE pacLumpe-

HWe nepBoli 1 BTopoi yacten [K, BepTrkanbHoe nnm
KOCOe caaBneHmne TPeTber 4acTun, aHTunepucTanb-
TUYECKOE NEPEMELLEHNE KOHTPACTHOrO npenapara
NPOKCMMasnbHEE MECTa KOMMNPECCUu, 3agepxka aBa-
kyaummn koHTpacTta n3 AMNK [10], CHuxXeHne ctenenun
0OCTPYKLMM B KONIEHHO-JIOKTEBOM MOJSIOXKEHNW, NOJIO-
XeHunn Ha nesom 6oky [9].

CvMnNTOMbI apTEPUOMESEHTEPUANBHON KOM-
npeccumn 3aBuUcAT oT nonoxeHuns tena [10], noatomy
ons noaTeepxaeHus anarHo3a CBBA 1 ncknoyeHms
cTeHo3a [IK apyroro reHesa BaxHO NpoBeaeHmne
GYHKUMOHaNbHbIX NPo6. MakcumanbHOe cyxeHune
npoceeTa AMNK oTMeyaeTcs B NOAOKEHMN NauMeHTa
Ha XMBOTE, PEHTIEHOIOMMYECKME NPUSHAKM KOMMPEC-
CUMN NCYE3AIOT UM YMEHbLLAKDTCA NPU NOOHATUN Ty-
JI0BMLLLA C OMOPOI Ha TOKTU U KONEHMU.

CocyaucTble CTPYKTYPbl XOPOLUO BU3Yyann3npy-
toTca ¢ nomoubto KT-aHrnorpadum [26]. Yron mexay
aopTton 1 BBA meHee 25° cuntaeTtcsa Hanbosnee Tou-
HbIM KpUTEPMEM AS1S ANArHOCTUKN ME3EHTEPUasb-
HOW KOMMPEeccum, 0COBEHHO B COYETAHUWN C YMEHbLLE-
HMEM a0PTOMEI3EHTEPUASIBHOIO PACCTOSAHUS MEHEE
8 MM Ha ypoBHe pacnonoxenua AMNK [2, 27].

3aknmoyeHume / Conclusion

ApTepromMe3eHTepManbHas KOMNPECCUs — pea-
KU CMHAPOM, B INTEPATYPE Yalle BCEro BCTpeya-
IOTCS ONMCaHNS KIIMHNYECKMX Cly4aeB y AETEN Nocne
onepauum no KOPPEKLMM CKONMo3a 1y B3POCHbIX HA
doHe noTepn maccol Tena. MNpu gaHHoM NnaTonormm
HET cneun@uUUecknx KIMHNYECKUX NnposasneHui. MNo-
CTaHOBKA AMarHo3a 3aTtpyaHuTesNbHA, OCHOBbLIBAETCS
Ha MHCTPYMEHTaNbHbIX MeToaax. B 95% cnyyaes gua-
rHO3 NOATBEPXOAETCHA PEHTIEHOIOMNYECKN, B NEPBYIO
o4yepenb — PEHTreHOKOHTPACTHbLIM NCCNea0BaHNEM
BepxHux otaenoB XKT ¢ 6apreBoit B3BEChIO C onpe-
OEeNeHNeEM CPOKOB 3BaKyauum.

MaTOrHOMOHMYHbBIM PEHTIEHOMOMMYECKUM NPU-
3HAKOM MpPW NCCNeaoBaHNN XENyAKa N TOHKOM KALLKN
¢ 6apuneBbIM KOHTPACTHBLIM NMPenapaToM siBNIIEeTCS Bbl-
SIBIEHME 30HbI CYXXEHUSA CPEOHEN TPETU FOPUSOHTaNb-
HoM yacTn AMNK B NOMOXEHNM NAUMEHTA HA XNBOTE
C nocnenyLwmmM pacrnpaBieHNeM N BOCCTAHOBIEHN-
€M 3BaKyaTOpPHOWN PYHKLNM NPU BbINOAHEHUN DYHK-
LMOHaNbHOW NPOObI — NOAHATUM TOpca C ONOPON Ha
JIOKTU N KONIEHN,

Heob6xoanmo nomHuTb 0 CBBA npu nposeae-
HUK anddepeHumanbHOM ANarHOCTUKA Y MaUMEHTOB
C HecneumdnyeckMmMm KNMHNYECKUMU NPOSBAEHNS -
MU, yKa3blBaOLLMMM HA Hann4me 3aboneBaHus rena-
TonaHkpeaToayoaeHanbHOM 30HbI. CBOEBPEMEHHAS
rpamoTHas anarHoctuka CBBA no3BonseT nsbexartb
Ha3Ha4yeHnsa HeadDPEKTMBHOM Tepanmn, NPOBEAEHMS
HEe0OOCHOBaHHbIX AMArHOCTUYECKMX NPOLLeaYpP U Bbl-
OpaTb TaKTUKy, 06ecneyrBatoLLyo OnTMMasbHble pe-
3ynbTaThl SIEYEHUS.
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