ISSN 0042-4676 (Print)
ISSN 2619-0478 (Online)

BeCTHUK

PeHTreHonorum

U paguonorum

To =
104, Ne22, 2023



BeCTHUK pPEHTreHoJI0TuM
U Paavo0JIOTUH

PeLieH31pyeMblit Hay4YHO-NPaKTUYECKMIA XKypHa

Tom 104, N2 2, 2023

Journal of Radiology
and Nuclear Medicine

Peer-Reviewed Scientific and Practical Journal

Vol. 104, No.2, 2023



* POCCHACKOE OBUIECTBO PEHTTEHOJIOTOB i PAZHOIOTOB
BeCTHHMK PEHTreHo0JIOTHH U PAJIHOJIOTHH

PeueH3npyeMmblit Hay4HO-NPaKTUYECKUIM XKypHan

XKypran sxnioved BAK 8 Mepesens peusHIMpyeMbix HAYWHBIX MIAAHWA, B KOTOPLIX A0MKHYL BbiTh ONyBAMKOBaHB! OCHOBHBIE
H3YYHBIE PEIYNLTATHI AMCCEPTAUMA HA COMCKIHME YYEHOR CTENEHM KAHAMAATAE HayK, Ha COMCKaHMEe YYeHDHA CTENEeHW AOKTOpa
HayKk no cneumanshoctn 3.1.25. «flyyesasn AuarHocTMKa (MeanumMHckue Hayxu)r, OduumansHsiil xypran Poccuilckoro obuecrsa
PEHTIEHONOroB ¥ paauonoros, Mpeacrasned 8 POCCHACKOM HHABKTE HAYYHOTO UMTHPOBaHMA. 3aperncTpuposar 8 DeaepansHon
ChyxBe no Haniopy 8 chepe CBRIN, HHDOPMIUMOHHBIX TEXHONOIMA M MACCOBLIX KOMMYHUKaUKA, CBMASTENLCTED O PErMCTPaLMK
NMA Ne ©C77-71544 o1 13.11.2017 .

MepuoamyHocTs 1 pa3 8 asa Mecaua.

M343TensCTBO KypHANa YCTAHOBKUND NHMUEHIHOHHLIE OTHOWEHUA @ INEKTPOHHOM BuAae ¢ wagatenscraom EBSCO Publishing, seaywmm
MUPOBLIM 3rPEraTopoM NONHLIX TEKCTOB BCEBOIMOMMBIX KYPHANOB W INEKTPOHHbIX KHMUT. MONHLIA TEXCT CTATEH XypHaNa MOXHO
HanTh 8 6ase aannbix EBSCOhost™

Yupeasrens 1: mmwmmnmﬁmum
«POCCHACKOR OBILECTEO PEHTTEHONOMOR M PAAMONOTOE®
Aapec: 129344, Mocxea, yn. Bepxowckan, . 18, #0pn. 2,31 0,nom. 2, kow. 4
Yupeaurens 2: OBWUECTHO € OIPAHHIEHHOR OTBETCTBEHNOCTSIO WTYHEBAR IMATHOCTMKAS
_ Aapec: 121552, Mocxsa, yn. Spuescxas, & 34, xopn. 1,31 2, nom. |, komu. 7, 0. 33
mssz.umnmsumx.az nom, |, xomn. 7, 0. 33
Crommocrs: Cooboanan yena

Anpec pesaxips, Tenepon: 121552, Mocxsa, yn. fipuesckan, & 34, kopn. 1,31 2, nom. |, koM, 7, 0. 33, ren.: +7 (385) 120-70-06
ToanucHoR HHaexe: 81601 - 8 xarancre «Ypan-lipeccs

Wmmmmmmunam www.ural-press.ru
TMoANHaR INEKTPOHKR BENCHA CTATEH WyPHANS PasMeLIaeTCs Ha calttax: httpsy//www.elibraryry, httpsy//www.iprbooks.ry,
hittps://rucont.ru, hitpsy//www.ebsco.com, httpsy/cyberleninka.ru

Mmasumi peaaxTop

Tiopwn ME., 2. m. 1., NPOGRCCOP, 3aBEAYIOWMA KADEAPOH PEHTIEHONOMMM M Pagionorwi DTBOY N0 «PoCCHACKaN MEAHUMHCKR AKANEMMS
HENPEPLIBHOTO NpodeccnoHansHoro obpasosanus» Muraapasa Pocckn, Mocksa

PenakumorHas xonnerns

AbBensexan W.C, o M., npodeccop, Muwck, benapycu

Banaxowosa TB., A M. w., npodeccop, Mocksa, Poccun

Aayron T.6., 4 m. ., npodeccop, Hyp-Cyntaw, Pecnytinuka Kazaxcrau
Dmwrpuesa NN, « w i, Mocxsa, Pocous

Kowosanos PH., x M. ., fouesT, Mocxaa, Poccwn

Nucwuxan MB., k. M. H., OTEETCTE. CEXPETAPS, MOCKBa, Poccus

Miainos A H., A m w, npodeccop, axan HaumoHINLHON IRanEMUN Hayx

Ceprwenxo B.5., a m. 1., npodeccop, Mocksa, Poccks

Cuwmupin BE., o M. 1, nipodeccop, 3aM. TR0 PEAIKTOPS,
Mocxaa, Pocomn

Conoaxnit B.A., 4 M. w npodeccop, axan PAH, Mocksa, Poccua
Crawyx FA,, 2 s ., npodeccop, Mockea, Pocous

Teprosoh CK., a m. w,, npodeccop, axan PAH, 1-4 3amM. rnasuoro
peaaxropa, Mocksa, Poccus

Benapycu, Muncx, benapycs

Mopolos AK., 4 M. ., npodeccop, Mockea, Poccus

Husosuosa LA, 4o m. ., npodeccop, Mockaa, Poccus

Hyamos H.B., o m w. npodeccop, Mockaa, Poccus

Ocwes AL, o M« npodeccop, Mocksa, Pocone

Parumxos B.A., 4 » ., npodeccop, Canxr-Netepbypr, Poctns

Pwaan TB., o M. w, npodeccop, Mopsurcxaden-ua-Peiine, lepmarua
Poxxosa HM., o M.« npodeccop, Mocksa, Poccus

Yeprascxan 0.B., o M. . 33senyowan peaacuneh, Mocxea, Poccus
Wapus M.A,, 4 » 1., npodeccop, Mocksa, Poccua

Boris Brkljacic, Dr. Med. Sc., Professor, Zagreb, Croatia

Michael H. Fuchsjiger, Dr. Med. Sc., Professor. Graz, Austria,
Nicholas C Gourtsoylannis, Dr. Med, Sc., Professor, Crete, Greece
Andrei |. Holodny, Dr. Med. Sc_, Professor, New York, USA

Ruzica Maksimovic, Dr. Med. Sc., Professor, Belgrade, Serbia
Maximilian F, Reiser, Dr. Med. Sc., Professor, Munich, Germany
Jacob Sosna, Dr. Med. Sc., Professor, Jerusalem, Israel

© OB1WecTBO € OTPaHN4EHHOR DTBETCTBEHHOCTEI «JTYHEBAS IMATHOCTUK A=, 2023

102



RUSSIAN SOCIETY OF RADIOLOGY

Journal of Radiology and Nuclear Medicine

Vestnik rentgenologii i radiologii

Peer-Reviewed Scientific and Practical Journal

Founded in 1920.

Official Journal of Russian Society of Radiology.

Journal is indexed in RSCI (Russian Science Citation Index),
Issued bimonthly.

November 13,2017

The journal accepts articles on specialty 3.1.25."Radiation Diagnostics (medical sciences)”. Registered with the Federal Service
for Supervision of Communications, Information Technology and Mass Media. Registration certificate MU No. ®C77-71544,

Publisher has entered into an electronic licensing relationship with EBSCO Publishing, the world's leading aggregator of full text
journals, magazines and eBooks. The full text of journal can be found in the EBSCOhost™ databases

121552, Mascow, Yartsevskaya str, 34,bid. 1, floor 2, apartament |, room 7, office 33, phone: +7 (985) 120-70-06

Founder 1: Russian Saciety of Radiology
Address: 129344, Moscow, Verkhoyanskaya street, 18, bld. 2, floor 0, apartament 2, room 4
Founder 2: Limited Liability Company “LUCHEVAYA DIAGNOSTIKA®
Address: 121552, Moscow, Yartsevskaya str., 34, bld. 1, ficor 2, apartament |, room 7, office 33
Publisher: unwuauuyc»mmwommomosnu

121552, Moscow, mw.nmxmzm 1, room 7, office 33
The cost of one issue: Free price
Address, phone of edition:
Subscription index: 81601 - in the Ural-Press catalog

You can subscribe to 3 printed copy of the journal on the website httpsy//wwwural-press.ny/
The full electronic version of the journal articles is published on the websites: hitpsZ//wwwelibraryru, httpsy//www.iprbooks.ru,

Editor-in-Chief

hitpsy//wwwucont.ru, WWWM

Igor' E. Tyurin, Dr. Med. Sc., Professor, Head of Chair of Radiology and Nuclear Medicine, Russian Medical Academy of Continuing Professional
Education, Ministry of Health of the Russian Federation, Moscow, Russian Federation

Editorial board

Irina S. Abelskaya, Dr. Med, Sc., Professor, Minsk, Belarus

Tatiana V. Balakhonova, Dr. Med. Sc., Professor, Moscow, Russia

Tairkhan B, Dautov, Dr, Med. St., Professor, Nur-Sultan, Kazakhstan
Lyudmila |. Dmitrieva, Cand. Med. S¢., Moscow, Russia

Rodion N, Konovalov, Cand. Med. Sc., Associate Professor, Moscow, Russia
Maria V. Lisitskaya, Cand. Med. Sc., Executive secretary, Moscow, Russia
Anatoly N. Mikhaylov, Dr. Med. Sc., Professor, Academician

of National Academy of Sciences of Belarus, Minsk, Belarus

Aleksandr K. Morozov, Dr. Med, Sc., Professor, Moscow, Russia

Lyudmila A. Nizovtsova, Dr. Med, Sc.. Professor, Moscow, Russia

Nikolay V. Nudnov, Dr. Med. Sc., Professor, Moscow, Russia

Aleksandr G. Osiev, Dr, Med. Sc., Professor, Moscow, Russia

Vyacheslav A. Ratnikov, Dr. Mad. Sc,, Professor, St. Petersburg, Russia
Tatiana V. Riden, Dr. Med, Sc., Professor, Ludwigshafen am Rhein, Germany
Nadezhda |. Rozhkova, Dr. Med. Sc., Professor, Moscow, Russia

Vladimir 8. Sergienko, Dr. Med. Sc., Professar, Moscow, Russia

© LUCHEVAYA DIAGNOSTIKA, LLC, 2023

Valentin E. Sinitsyn, Dr, Med. Sc., Professor, Deputy editor, Moscow, Russia
Viadimir A. Solodkly, Dr. Med. Sc., Professor, Academiclan

of Russian Academy of Sciences, Moscow, Russia

Galina A. Stashuk, Dr. Med. Sc., Professor, Moscow, Russia

Sergey K. Ternovoy, Dr. Med. Sc , Professor, Academician

of Russian Academy of Sciences, 15t Deputy editor, Moscow, Russia
Olga V. Cherkavskaya, Dr. Med. Sc., Head of Editorial Board,
Moscow, Russia

Merab A. Sharlya, Dr. Mad, Sc., Professor, Moscow, Russia

Boris Brikljacic, Dr. Med. Sc., Professor, Zagreb, Croatia

Michael H, Fuchsjager, Dr. Med. Sc., Professor, Graz, Austria
Nicholas C. Gourtsoylannis, Dr. Med. Sc, Professor, Crete, Greece
Andrei |. Holodny, Dr. Med. Sc_, Professar, New York, USA

Ruzica Maksimovic, Dr. Med. Sc., Professor, Belgrade, Serbia
Maximilian F. Reiser, Dr. Med. Sc., Professor, Munich, Germany
Jacob Sosna, Dr. Med. Sc., Professor, Jerusalem, Israel

103



CONEPKAHHE

ODHFH HaJIbHLIC CTAThbH

BnaxHosa E.M., Oranecsu A.T., U6parumosa A.P.,, bantep P.b., Usanosa T.B.
CospemeHHble BO3MOXHOCTH AMArHOCTMKM HaYanbHbIX GOPM HAPYXKHOO S3HAOMETPMUO3aE ........ 106

Bpune K.P., Mpoxkuu A.A., lanax T.H., XospuH B.B.

MarHuTHO-pe30HaHCHaa TOMOrpadus B AMArHOCTUKE HAPYLeHWIA 3NACTUYECKUX CBOWMCTB
CTEHKV-AOPTHE W CE TEMOIMHAMBIN .« <o o505 500-s0m00 w000t 65005 10578555080 88 08 SRS S0 5 W AR 115

Bawwupos P.A., Camoinenko JI.E., Poikkun C.A., Bapranau K.@., lumanetaunosa [1.A.,

HOcynosa A.®., A6aynranuesa [.U., 3uranwmna J1.0., 3amanosa 3.C., My3akux E.B.,ManoB A.A.,
Wapadyrauxoe b.M.

PaauoHyKnMAHas AMArHOCTUKA HapYLWeHWA TPAHCMOPTHOM BYHKLMKM NULLEBOAA

U ractpo3sodareansHoro pedniokca y NnauMeHToB C CUCTEMHOM CKNEPOAEPMUEN ............... 124

KiimHMyeckue cayyam

Oynankuu MM, Kaitnaw Y., Kupeesa E.[l., Komaposa H.J1., Jlukape H0.H.

Hecneunduueckoe Hakonnenue BF-O/N B 6enom xupe npu MIT/KTyaeten .......cceeeennnn... 138

3w3uHa 0.A.

CvHAPOM J1e0A3 Y HOBOPOKAEBHHDIX . .. veeeneeene e e e eaneeeanesaneesnaennnnsennesnnnnns 143
O630pbI

Conoaxuit B.A., Kanpuu A.[L., Hyaxos H.B., Xapuenko H.B., Xogoposuu 0.C., 3anupos M.,
Wepcruéea T.B., Aubuposa LW.M., Kanaxuua J1.b.

CoBpeMeHHble cucTeMbl NOAAEPXKKM NPUHSATUS BpayebHbix peweHuin Ha 63a3e UCKYCCTBEHHOrO
WHTENNeKTa AN 3aHanm3a UMdpoBbIX MAMMOTPadU4eCcKuX M300PaIKEeHUIA .......vvnenennnnn... 151

104 Bectrunk penTreronoruu 1 paamonoruy | Journal of Radiology and Nuclear Medicine | 2023 | Tom 104 | N22



CONTENTS

Original research

Elena M. Blazhnova, Anna T. Oganesyan, Alina R. Ibrahimova, Regina B. Balter, Tatiana V. lvanova
Current Diagnostic Possibilities for the Initial Forms of External Endometriosis ............... 106

Kristina R. Bril, Alexander A. Pronkin, Tatiana N. Galyan, Valeriy V. Khovrin

Magnetic Resonance Imaging in the Diagnosis of Aortic Wall Elastic Properties Disorders
ATV (O I T OIS iyt o T Ao S 0 N 8 LT R BRI el 115

Rustem A. Bashirov, Lyudmila E. Samoilenko, Sergey A. Ryzhkin, Karen F. Vartanyan,
Dilyara A. Gimaletdinova, Alsu F. Yusupova, Diana |. Abdulganieva, Lilia F. Ziganshina,
Endzhe S.Zamanova, Evgeniy V. Puzakin, Aleksey A. Malov, Bulat M. Sharafutdinov

Radionuclide Diagnosis of Esophageal Dysmotility and Gastroesophageal Reflux in Patients
WIth SyYStemIC SCLEIOSIS © .o vvti ettt ittt et s e nae s s s e ransnsaneeeanns 124

Case reports

Maxim M. Dunaikin, Chaurasiya Kailash, Elena D. Kireeva, Nadezhda L. Komarova, Yury N. Likar

Atypical Uptake of ®FDG in White Adipose Tissue During PET/CT in Children .................. 138

Olga A. Zyuzina

Lada’s Synaronme T N eW O RS i 5 s S s v oo o sl o s e B R S SR 143
Reviews

Vladimir A. Solodkiy, Andrey D. Kaprin, Nikolay V. Nudnov, Natalia V. Kharchenko,
Olga S. Khodorovich, Gadzhimurad M. Zapirov, Tatiana V. Sherstneva, Shakhruzat M. Dibirova,
Liya B. Kanakhina

Contemporary Medical Decision Support Systems Based on Artificial Intelligence
for the Analysis of Digital Mammographi€ IMages. .........oovveiiiiiiiiiieiiiiinreiiiiierens 151

BectHuK peHTreHonorum 1 paauonoruu | Journal of Radiology and Nuclear Medicine | 2023 | Tom 104 | N92 105



OPUTHUHAJIBHBE CTATbHbH
https://doi.org/10.20862/0042-4676-2023-104-2-106-114

COBpeMeHHbIe BO3MOXHOCTH JUATHOCTUKH
Ha4yaJIbHBIX d)OpM HApyXxXHOIo SHAOMETPHUO3a
BnaxHosa E.M., OranecsH A.T., UGparumosa A.P., Bantep P.B., Usanosa T.B.

@BI0Y BO «Camapckull 20cydapcmeenHsiil MeduyuHckud yHusepcumems» Mu+3dpasa Poccuu,
yn. Yanaescxas, 99, Camapa, 443099, Pocculickas @edepauus

Bnaxnosa Enena MuxaitnosHa, comcxatens xkadenpsl ynsTPa3sykOBOM AMarHOCTMKM MuCTMTYTa npodeccuonansHoro obpazosasns
@BI0Y BO «Camapckuit roCyAapCTBEHHbIA MEAMUMHCKXMIA YHHMBEDCHTET MuH3apasa Poccuu;
https://orcid.org/0000-0001-4583-8631

Oranecan Axxa TurpanosHa, spay akywep-ruxexonor PEI0Y BO «CamapCkuil roCyA3pCTBEHHbIN MEAKLMHCKMI yHUBEDCHTET» MUK3aapasa
Poccuum;
hitpsy//orcid.org/0000-0002-4492-3480

AnuHa PHWaTOBHA, K. M. H., 3CCHCTEHT Kadenps! ynsTPa3ByKOBON AMArHOCTMKM MHCTUTYTa NPodeccHoHansHoro 06pasosanus
@BIOY BO «CamapCkuit roCyA3pCTBEHHBIM MEAMLMHCKMIA YHIBEDCHTET Mun3apasa Pocouu;
https://orcid.org/0000-0002-3676-6935

Banrep Perusa BopucosHa, . M. K., Npodeccop, 338eayiolan Kadeapoin ynsTPaIBYKOBOMH AMATHOCTUKKM MHCTHTYT2 NPOdeccHOoHansHoro
06pa3zosanus OBIOY BO «Camapckmit rocynapCTBEHHbIA MEOMUMHCKNIE YHNBEPCHTET® MiH3apasa Poccuum;
httpsy//orcid.org/0000-0001-6724-0066

Msanosa Tatbaxa BnannMmuposHa, K. M. H., AOUEHT kaDeapsl yNbTPa3BYKOBOW AMArHOCTHKM MHCTMTYTa npodeccuonHanskoro obpasosanus
@BI0Y BO «Camapckuit roCyA3pCTBeHHbIN MEAMLMHCKMM YHUBEDCHTET MuH3apasa Pocouu;
https//orcid.org/0000-0002-6153-7456

Pesiome

AKTyanbHOCTb. PyTHHHOE MCNONB30BaHWUE YNLTPA3BYKOBbLIX METOAOB HE BCErAa NO3BONSET BLIRBUTS IHAOME-
TPMO3 H3 paxHux CTaguax. Heobxoauma paspaboTka 60nee TOYHbIX KDUTEPUEB OMarHOCTUKM 3HAOMETPUO33
Ha ero Ha4anbHbiX CTAAUAX PA3BUTUS.

LUens: oueHka ynbTpa3syKoBbIX ¥ DMONOrMYECKMX MAPKEPOB «Manbix» GOPM 3HAOMETPMO3a Pa3NUYHOMN
NOKan“33umuM y BeCNNoaHbBIX XEHLMH.

Marepuan u metoasl. [TposeseHo ynsTpassykosoe uccnenosaque (Y3U) 208 BecnnoaHsix NaUMEHTOK C Ha-
YanbHbIMM CT3AMAMM HAPYXHOMO 3HAOMeTpuo3a: 1-15 6annoe no o6HOBNEHHOM WKane AMEPUKAHCKOro
obutectsa deprunbHocTm (revised American Fertility Society, rAFS) (ocHoBHas rpynna). [pynna koxTpons —
195 3p0posbix xeHwus GepTunsHOro 8o3pacta. [Ans sepuduKaLmMu Auardo3a NpeanaraeTcs MCNoNb30BaHUe
naxenu BuomMapkepos, BKIKHaWeR uuTepnekubl (M1) 1B n 6, CA125, HE4, a Takxe ukaekca ROMA (Risk
of Ovarian Malignancy Algorithm) B AHaMMKe MEHCTPYaNLHOO UMKNA.

Pesyneratel. Mpu Y3U sebonblume 0aH0- U ABYCTOPOHHKUE KUCTH! SHYHWUKOS, COOTBETCTBYIOWME 1-2-# CranuaM
3HAOMETPHO3a No TAFS, BoisaneHsl y 56 (94,9%) naumenTok,y 3 (5,4%) u3 Hux pesynstat Y3U Buin coMHuTENEH.
BuissnsemocTs npu nepsuyHoM Y3M B AyrnacoBOM NPOCTPEHCTBE COCTaBUAa 76,9%, y 0CTanbHbiX NaumeH-
TOK Y3U-kapTuxa Gbina COMHUTENLHON. MepUTOHeanbHbli IHAOMETPHO3 OBHAPYXEH TONLKO ¥ 5 NaUMEHTOX.
B ocranbHbix cayuasx (88,9%) Gouiu HE0OX0AMMbI AONONHUTENLHBIE MCCIEA0BAHMA, B TOM YHCIE XMPYprye-
ckue (nanapockonus). Cpenxee conepxanne CA125 B OCHOBHOM rpynne Ha 3-5-i AHN MEHCTPYaNLHOIO UMKA3
cocrasuno 42,6 (2,1) En/mn, Ha 21-23 aumn - 39,6 (2,2) En/mn (p=0,32); 8 koHTponbHow rpynne - 5,1 (0,4)
u 4.8 (0,7) Ea/mn cootsercreenHo (p=0,71). YposeHb CA125 8 OCHOBHOM rpynne NOBLICMACA NOYTH B 8 pa3
CMNLHEE, YEM B KOHTPONE, 0AHaKo no nokasarensm HE4 u unoekcy ROMA CTaTUCTHYECKH 3HAYMMbIX Pasnu-
YW B rpynnax He noay4exHo. B AuHaMuKe MEeHCTpYansHOro umkna cogepxaque MJ1 8 oCHOBHOM rpynne
K 21-23-My AHAM UMKNA CTATUCTMYECKM 3H3YMMO CHWXENOCh, B TO BpeMA Kak coaepxanue CA125 w HE4
OCTaBanoCh NPaKTUYECKM HEM3MEHHBIM. B KOHTPONLHOM rpynne Takux Peskux KonebaHuit paccMaTpUBaeMbix
Buomapkepos He Habnwoaanocs. OaHako aaxe Ha 21-23-# AHW UMKNA CPENHEE COAEPKAHUE MHTEPNEAKMHOB
n CA125 y ®eHWwmH OCHOBHOM IPyNnbl OCTaBaNOCh CTATMCTUYECKM AOCTOBEPHO BhILLE, YEM B KOHTPONE.
3aknioyenue. Y 6eCnNOAHLIX KEHLMH C COMHUTENbHBIMM ¥Y3M-KDUTEPHAMU HADYKHOTO IHAOMETPUO33 MCMONb-
308aHue WI1-1B u UJT-6, CTUMYNUpPYOWMX MMMyHHbIR BOCNANMTENbHbIR OTBET, 3 TaKXKe OHKOMapkepos CA125,
HE4 n nHaexca ROMA nossonseT anddepeHumposaTs 3200N1eB8aHMe Ha HaYaNbHLIX CTAAMSX.

Kniouesbie Cn0oBa: HayanbHbIe CTaluM IHAOMETPUO3]; YNLTPA3BYKOBOE MCLNEA0BaHWe; COHorpadms; Buomap-
Kepbi; MHTEPNEKuHbi; Becnnoave.

Kondaukr mHrepecos. ABTOps! 339BNA0T 06 OTCYTCTBUM KOHDAMKTE MHTEPECOB.,
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Abstract

Background. Routine use of ultrasound methods does not always allow detecting endometriosis in the
early stages. It is necessary to develop more accurate criteria for the diagnosis of endometriosis in its initial
stages of development.

Objective: to assess ultrasound and biological markers of endometriosis 'small” forms of different localization
in infertile women.

Material and methods. Ultrasound examination of 208 infertile patients with initial stages of external
endometriosis (1-15 points by revised American Fertility Society (rAFS) classificatoon) was performed (main
group). The control group consisted of 195 healthy women of childbearing age. To verify the diagnosis,
it is suggested to use a panel of biomarkers, including interleukins (IL) 1B and 6, CA125, HE4 as well as
the ROMA (Risk of Ovarian Malignancy Algorithm) index in the dynamics of the menstrual cycle.

Results. On ultrasound scans, 56 (94.9%) patients had small one- and two-sided ovarian cysts corresponding
to endometriosis stage 1-2 (rAFS), and in 3 (5.4%) of them, the ultrasound result was questionable.
Detectability during the initial ultrasound examination in the Douglas space was 76.9%, in the rest of cases
the ultrasound picture was doubtful. Peritoneal endometriosis was detected only in S patients. In the
remaining cases (88.9%), additional studies were necessary, including surgical (laparoscopy). The average
content of CA125 in the main group on days 3-5 of the menstrual cycle was 42.6 (2.1) U/ml,on days 21-23 -
39.6(2.2) U/mlL (p=0.32); in the control group, 5.1 (0.4) and 4.8 (0.7) U/ml, respectively (p = 0.71). The increase
in CA125 in the main group was almost 8 times higher than in the control group, however, according to the
indicators of HE4 and the ROMA index, statistically significant differences in the groups were not obtained.
In the dynamics of the menstrual cycle, the content of ILs in the main group significantly decreased by
days 21-23 of the cycle, while the content of CA125 and HE4 remained practically unchanged. Such sharp
fluctuations of the considered biomarkers were not detected in the control group. However, even on days
21-23 of the cycle, the average content of ILs and CA125 in women of the main group remained statistically
significantly higher than in the control group.

Conclusion. In infertile women with dubious ultrasound criteria of external endometriosis, the use of IL-
1B and IL-6, which stimulate the immune inflammatory response, as well as tumor markers CA125, HE4
and ROMA index allows to differentiate the disease in the initial stages.

Keywords: initial stages of endometriosis; ultrasound imaging; sonography; biomarkers; interleukins;
infertility.
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Beepeuwne

SHAOMETPUOS ABNRETCH OAHOI U3 pacnpocTpa-
HEHHbIX NATONOMMA, BbI3bIBANOIUMX CEPLE3HLIE HApY-
WEHWUA PENPOAYKTUBHOW CUCTEMbl XEHLWWH yXe Ha
paHHux craamax pas3eutua natonoruy [1-3]. Umeto-
LUMECH B HACTOALLES BPEMSA TEXHWYECKME BO3IMOX-
HOCTW HEWHBA3WBHOW BW3yanu3aumm Tkawen uye-
NOBEYECKOro Tena NO3BONSINT AOCTATOMHO TOYHO
ANarHoCTUPOBATL Pa3NUyHLIE NATONOruyeckue or-
KNOHEHWUR B CTPYKTYpe TOro unv MHoro oprasa [4).
OAHaKO PYTUHHOE WCNONLIOBAHWUE YNbLTPA3BYKOBLIX
METOM0B HE BCEraa NO3BONAET BLISBUTE IHAOMETPU-
03 Ha paHHUX cTaamsx'.

s sepudukaumm AnarH03a 8 NPakTM4eCcKon rm-
HEKONOrMK NPEeANaraeTcs uenonb3aosats Buomapke-
pbi, HaMbonee N3y4EeHHLIMU CPEM KOTOPLIX ABNSIOTCS
oHkomapkepsl CA125, HE4, a Takxe pacyer nHaekca
ROMA (Risk of Ovarian Malignancy Algorithm). On-
HaKo 3T1 nokazaten MHPOPMATUBHBI B OCHOBHOM
npu pacnpocTpaHeHHsix Gopmax aHAOMETPUO3a
UNW HANUMMK 3HQOMETPUOM, Koraa Heobxoauma
avddepeHuMpoBKa Co 3N10KA4YECTBEHHBIMW OMyX0-
NAMU AMNHKUKOB [5].

Ucnons3osanue apyrux Guomapkepos, Hanpumep
kombuHauum ruapoxkcuchuHromuenmna C16:1 ¢ coor-
Howeruwem mexay docharmannxonmuHom C36:2 n adu-
pom-dochonunuaom C34:2, xoTopas UMEET YyBCTBU-
TensHOCTL 72-80% w cneumduuxocts 90,0-84,3%,
He ONpasAaHHo B PYTUHHOR MTMHEKONOr4eckon npax-
TuKe [B, 7], XOTA NO3BONAET AOCTATOMHO YCNEWHO
AnarHocTupoBaTth ctaauu 3abonesanunn nnu audde-
PEHUMPOBATL CUHAPOM XPOHMNECKOW Ta3oBoi 6onm
KaK «QuarHo3 nckmo4exmns» [8).

B cBA3n C 3TMM pelieHne BONpoCos HeUHBA3UB-
HOW AMarHOCTUKM «Manbix GopM= IHAOMETPMO3E, OC-
HOBEHHOM Ha COHOrpauUyecKux KPUTEPURX B CONE-
Tauum C SOCTYNHO onpeaenseMsiMu Guomapkepamm
3aboneBaHusa, NPEACTABNAET 3HAYUTENbHLIA MHTEPEC
AN TMHEKONOrMHECKOoN HayKu U NPaKTU4ecKoro 3apa-
BOOXPAHEHWSA.

Uens - ouexxa ynsTPassykosbix 1 Guonormye-
CKMX MapKepos «manbix GopmM» IHAOMETPUO3a pas-
NINHHOA NOKanMaaumn y 6ecnnoaHbIX XeHLWH.

' BapTo PA. KNnUHWIECKOE 3HANEHNE YNLTPA3BYKOBON AMa-
THOCTUKM B CTAAVPOBAHWN MEHUTANBHOO SHAOMETPHUO34E.
Astoped. Anc. ... KaHa. Mea. Hayk. M.; 2019,

108
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Marepuan n meToasl

Hamm npoaHanu3mpoBadbl nokasartenu yib-
Tpa3sykosoro ncenenosawma (Y3WN) u nanenn 6uo-
Mapkepos, BKAONaKWER uHTepnenkunsl (V1) 18 1 6,
CA125, HE4, a taxxe nHaexc ROMA y 208 nauuen-
TOK C Ha4YaNbHbIMKW CTAANAMW HAPYXHOIO 3HAOME-
Tpuoaa: 1-15 6annos no o6HoBNEHHON WKane Ame-
pukanckoro obwectea deptuneHocTn  (revised
American Fertility Society, rAFS) (ocHosHas rpynna).
pynny xoHTpONs coctasunn 195 300P0BLIX XEHLMH
deprunsHoro eospacra. Buibop nawenn obycnos-
nen Tem, y1o UN-18 1 UT-6 CTuMynnpyioT UMMYHHGLIA
BOCNANUTENbHLIN OTBET, KOTOPLIA ABNAETCA OQHON U3
NPUHKUH KITMHUHECKUX NPORBNEHWIA «Mansix GopmMs» IH-
pometpuosa [10].

Kpurepuu BKIOYeHHs: PENPOAYKTUBHLIR BO3-
PacT XEeHLWMHbLI, NnaHupoBaHne HGepeMeHHoCTH, oT-
CYTCTBME OCTPOM M XPOHWHECKOWM COMAaTtM4eckon
NaronoruM, NPENATCTBYIOWER BbiHawWmMeauumo Gepe-
MEHHOCTW, HANUYUE PEryNSPHLIX OBYNATOPHLIX MEH-
CTpyanbHbix UMKNOB (N0 3aKMOYEHWIO TMHEKONOo-
ra-penpoaykTonora), COXpaHeHWe aHaTOMUHEeCKUX
napameTpos pPenpoaykTUBHOW CUCTEMbI — HANWYMe
MaTKH, NPOXOAUMBIX MaTOUHBIX TPYD, SUYHUKOB.

Kpurepnn nckmovenns: Gecnnogve, He acco-
UMUPOBAHHOE C «ManbiMu» GOPMamMm aHAOMETPHO-
3a, Bo3pacr crapwe 45 ner u monoxe 18 net, ocTpas
W XPOHUYECKan COMaTU4eckan narTonorus, nNpu xo-
TOPOW BuiHalWMBaHWe GepemMeHHOCTH NPOTUBONOKA-
3aHO, MMHEKONOrMYecKas NaronorMa, Hapywanuas
aHaTOMUYECKMe napameTpbl OpPraHoe Penpoayk-
TUBHON CUCTEMbI (ONYXONW MATKu, AWYHUKOB (He
CBA3AHHLIE C IHAOMETPUO3OM), HENPOXOAUMOCTL
MaTo4HBIX TPYD, aHOBRYNAUMA, CBA3AHHANA C HApywe-
HUEM DYHKUMM runoTanamo-runoduaapHo-sanyHmu-
KOBOW CUCTEMBI).

Peayneratel 06Ccnegoeanmnsa cratucruyeckm obpa-
Barwisanu B cooteercTemu ¢ MOCT P 50779.10-2000
«Cratuctuyeckue Meroasl. BepoaTHOCTL M OCHOBGI
CTaTUCTUKW. TepMuHbl 1 onpeaeneHus». NonyyeHHse
nokasarenu ONUCLIBANK C UCNONL30BAHUEM CpeaHe-
ro apudmermdeckoro (M), CTaHQapTHOrO OTKNOHE-
HmA (SD). Cranpapr onucanma - M (SD). KonusecTeen-
Hbie nokasareny NPeaCTaBfeHbl 8 OTHOCUTENbHBLIX
genuiuHax (%), kxa4ecTeeHHble — B COOTBETCTBYIO-
WMX eauHMuax uamepeHuin. [ina nposegeHnna cpas-
HEHWA U FHANMMOCTH paanmuﬁ NONYyYEeHHLIX AaHHbIX
8 rpynnax ucnones3osanu t-kputepuin CroioaexHTa ana
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He3aBUCUMBIX BLIDOPOK, a Takxe KpuTepuia cornacus
%% MpcoHa (KPUTMHECKUIA YPOBEHL 3HAYUMOCTU paa-
nuynin p < 0,05).

Peaynbratbl

HeBonblume oaHO- 1 ABYCTOPOHHWUE KMCTbI SINY-
HWKOB, COOTBETCTBYIOWME 1-2-i1 cCTaauaM 3HAO-
meTpuosa no rAFS, uverko auddepeHumpoBaHb
y 56 (94,9%) naumeHTok, y 3 (5,4%) 13 HUX peaynesrar
Y3U Buin comHuteneH. Y 48 (81,4%) XeHWmH nopaxe-
Hue BbiNo 0AHOCTOPOHHUM My 11 (18,6%) - AByCTO-
POHHUM. CTPYKTYypa KUCTO3HLIX 0Bpa30BaHni BO BCEX
cny4asax ABNANAch rmnoaxoreHHon, HeoAHOPOAHON,
B 36 (61,0%) HabnoaeHuax — menkosHencTon, Hes
kpoBoToka. Y 17 (28,8%) nauneHToK B kancyne peru-
CTPUPOBANCSH NOKYCHLIA KPOBOTOK (pUc. 1).

[AunarHo3 «aHpoMeTpuoMa AudHUKa» ycraHae-
NMBann Ha OCHOBAHMWU Hanuuns obpas3oBaHus, Cy-
LEeCTBYIOLEro B ANHAMUKE MEHCTPYANLHOIO UMKNa,
a TaKxe Kancynbl ¢ NPUCTEHOYHLIMKU 0OPa3oBaHUAMU
1 XapakTepHoro axocurHana CoAepXuMoro - HeoAHO -
POAHON «B3BECW» UK KaPTUHbLI «MATOBOrO CTeKNar,
Y 52 (88,1%) xeHWwuH oTtmeyanact H0NE3HEHHOCTL
Npv AasNeHnun yNnsTPaseykoBbIM AaTHKoM. OTMETUM,
4TO pa3Mepbl KUCTO3HbLIX 0BpasoBanHuini konebanuck
o1 15x12x21 po 22x25x30 mm, o6bem obpazosaHnii -
ot 3,7 no 16,5 cm?.

MozapuweeyHoe  PacnonoXeHuwe  SHAOMEe-
TPUOUAHLIX reTepoTonuin BbiNo ANarHOCTUPOBAHO
y 39 naumeHTok. OTMETUM, YTO HU B OAHOM CNyYae He
pPerncTpupoBanocs NONHOM obnutepaumm nosanm-
Lee4Horo npocrtpancrea. Onpepensnuce obpasosa-
HWA paamepamu o1 12x16 pno 22x31 mm, BonesHen-
HbIE MPU UCCNEAoBaHUU AaTIMKOM. MpakTU4ecku BO
BCEX CNy4anx KPOBOTOK B 0OPA30BaHUN HE PerucTpu-
pPOBANCA, COCEAHNE OpraHb! (CTEHKA Bnaranmuia u npsa-
Mas KULLIKA) HEe UMeNU CpaLLeHuii ¢ 06pasoBaHnEM.

Momumo Becnnogus y BCex XeHWmH Bbinm xano-
6bl Ha aucnapeyHuio, 6onKn, yeunuealWMECH Nepes
MEHCTpyasnbHLIM KPOBOTEYEHUEM U BO BPEMS Hero,
a TaKxe Bo Bpema akta aedekaumm (puc. 2). Otme-
TUM, HYTO BBLIABNAEMOCTL 3HAOMETPUOUAHOIO o4a-
ra npu NepBuYHOM COHOrpaduyeckoM uccneposa-
HUW B AYrNacoBoM NpocTpaHcTee cocrasuna 76,9%.
Y octanbHbix nauneHTok Y3U-kaptuHa OGbina COMHU-
TEeNLHOW U ANS UCKNIOYEHUA NATONOM MU ONYX0NKN Nps-
MOW KMLLKW NPOBOAMNACH KONOHOCKOMNUS.

B rpynne ¢ aHaomMeTpuo3som OpiowmHbl Habnio-
Aanock camoe 60bLIOE HUCNO NOXHOOTPULATENbHBIX
Y3WU-peaynsratos. Tonbko y 5 nauneHTok Obin 4eTKo
BbISIBNEH 3HAOMETPUO3 DPIOLNHBI C ONPeaeNeHNnEM
ouaros (puc. 3). B octansHbix cnyvasx (88,9%) Geinm
HeobX0ANMBI JONONHUTENBHLIE UCCNENOBAHUS, B TOM
4ncne Xupypruyeckue (nanapockonus).

Hro KacaeTca MHOXECTBEHHbIX BHAOMETPUOWA-
HbIX reTepoTonuin, To Hanbonee 4acTo onpeaensnocs
coveTaHue aHaoMeTprnoaa BpPILWKnHLL ¢ HeGoNLLINMU

124833 20,10 2022
HUS KB RZAD MEDICINA SAMARA

[~
22.10.2000.81 04-STD-1. 212 2 110

Unknown
22.10.2000:51:01-8TD1 3,122

Puc. 1. Peaynbratel TPaHCBarMHanbHOrO YNbTPasBYKOBOrO MC-
ChepoBanua (cepas wkana) nauueHtkm A, (28 ner, aamrens-
HocTe Gecnnoaun 3 ropa):

a - obvemHoe obpa3oBaHue B 06n1acTM NPaBoro AMMKHKUKA, NPU
ueecnepoBaHnm GONe3HEHHOE, CHKEHHON 3XOreHHOCTH, Heon-
HOPOAHOW CTPYKTYPbI, UMEETCH Kancyna, b - obsemHoe obpa-
308aHMe B 06NacT NPaBoro AMUHKUKA pasmepamn 13x17 MM,
BHYTPEHHAA CTPYKTYPa NPEACTaBNeHa XapaKTepHoi Hecme-
WaeMon «B3BeChion, ¢ - obwemHoe obpaszosaHne 8 obnactu
NPaBoro AMYHUKA NPU AONNNEPOMETPUN aBACKYNAPHO

Fig. 1. Results of transvaginal ultrasound imaging (gray
scale) of patient A. (28 years, infertility duration 3 years):

a - volumetric formation in right ovarian area, painful during
the examination, reduced echogenicity, heterogeneous
structure, there is a capsule; b - volumetric formation in
right ovarian area, 1317 mm in size, the internal structure
is represented by a peculiar non-displaced “suspension”;
¢ - volumetric formation in right ovarian area is avascular
during dopplerometry
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Puc. 2. Pe3ynbTathl TPSHCB3rMHaNbHOIO yALTPa38ykoBOro wC-
cnenosaqusa (cepas wxana) naurestxm 0. (32 roaa, 6ecnno-
ome 4 rona):

0 — Q43r NO33AMILSEYHOND 3HAOMETPHO33, Gones3HeHHbIA Npu
uccnenosanun; b — pasmepsl 06pazosanus 21x18 mm, no-
HIWKEHHAR 3IXOMEHHOCTb, YETKMH HEDPOBHLIA KOHTYp 6e3 npu-
3H2K0S MHOUALTPAUMK B COCEAHME TKaHM, C — NP LBETOBOM
AONMNEPOBCKOM KapTMpOsanuk KPOBOTOK B 0Opa308aHum He
PEeTMCTpMpYETCR

Fig. 2. Results of transvaginal ultrasound imaging (gray
scate) of patient 0. (32 years, infertility duration 4 years):

o - the focus of post-cervical endometriosis, painful during
the examination; b - the formation is 21<18 mm in size,
echogenicity is reduced, a clear uneven contour without
signs of infiltration into neighboring tissues; ¢ — during dop-
plerometry, the blood flow in the formation is not recorded

RICS-9-0/08 Mr13
3Scm/10/4aH: Tis 04

Puc. 3. Pe3ynbTaTsl TP3HCBArMHANLHOID YALTPA3BYKOBOrO MC-
wenosanms (cepas wkana) naumentxkm 1. (33 roga, Gecnno-
ame 4 ropa):

0 - 3HAOMETPHO3 BplowMHbl, 04aroBsie 0Dpa3osasus pasme-
pamMu 5x3 MM COnMAHOW CTPYKTyPoi; b — npu aonnnepome-
TDMWM KPOBOTOK B revepoTonuueckux obOpasosaxusx He pe-
TMCTPMPYETCR (3B3CKYNRPHLIE), € — 3HAOMETPMO3 Oprowmnkbl
(3D-pekoHCTpyKUMSs)

Puc. 3. Results of transvaginal ultrasound imaging (gray
scale) of patient L (33 years, infertility duration 4 years):

g - peritoneal endometriosis, focal formations 5%3 mm in
size with solid structure; & - during dopplerometry, blood
flow in heterotopic formations is not recorded (avascular);
¢ - peritoneal endometriosis (3D reconstruction)
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Puc. 4. PeaynuTaTel TPAHCBArKHANLHOID YALTPAIBYKOBOMO MC-

134700 W 02

cCenosanmnA (Cepar wkana) nauwextkm O, (27 ner, Becnnogue 114600 43 00-5TDA 3 123 1907 CHUS W8 R2ND UEDICINA SAMARA

3 rona) e )

0, b - coMeTanne IHAOMETPMO3a BpIWMHLl C HeBOoNLIWoR Kin- ¥ PP 2ro
CTOM AUYHMKE 12,4595 MM, pazMeps! reTepoTonui BpwmHb . \ e . /
10x5 MM, € = «CHHAPOM CKNAOMBTOCTUY — CNEeuUMblit NPOLECC

8 ManoM Ta3y; d, £ — 3RACKYNAPHLIE IHAOMETDHOMAMNE OYArM
IHAOMETPHOIA CONMAHOID CTPOLHUR Ha BPIWKHE W asacky-
NAPHASR KMCTE AMYHMKE NOHMKEHHOR IXONEHHOCTH C HEOAMO-
POAHOR BHYTPEHHER CTRYKTYPOR

Puc 4. Results of transvaginal ultrasound imaging (gray
scale) of patient O, (27 years, infertility duration 3 years):

a, b - combination of peritoneal endometriosis with a small
ovarian cyst 12.4x9.5 mm in size, the size of peritoneal het-
erotopias is 10=5 mm; ¢ - “folding syndrome” - adhesive
process in pelvis; d, e - avascular endometrioid foci of endo-
metriosis of solid structure on the peritoneum and avascular
ovanan cyst with reduced echogenicity and heterogeneous
internal structure

Nw =
SUE AR A0 VEDICINA SIMMAA

KMCTaMN AUYHMKOB M YMEPEHHO BbIPAXEHHBIM CNaey-  Y4aToCTU», KOTOPBLIA CBUAETENLCTEOBAN O BOBNEYe-
HbIM NPOUECCOM B ManoM 1asy, Npu NCCNEAOBAHMM  HUKM B NATONOrMYECKUIt NPOLUECC CMEXHbLIX OPraHoB
y 83,1% nauymeHToK ONpeaensncs «CUMMNToOM cknag- (puc. 4).
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YyutbiBas HEOAHO3HAYHOCTE COHOrpadmM4eckon
AMErHOCTVKKM OTAENLHLIX NOKANU3ALMA 3HAOMETPHUO-
WAHbIX 04aros, nanee Guiny M3yyeHsl nokasarenu 6uo-
MapkepoB. PeaynbTatsl UCCNEA0BAHUA COAEPXaHMA
W1 8 nepudepn4eckon KpoBK yKa3biBanu Ha TO, HTO
Yy NAUMEHTOK C «ManbiMu» GOpMaMu 3HAOMETPUO3a
MMENUCH CTAaTUCTUHECKIN 3HAYMMbIE PA3NUYURA C KOH-
TPONLHOW rPYNMNO B HaYane MEHCTPYaNLHOTO uukna
(cm. Tabn.). Ykaxem, 4To Nepeoe nccnefosaHdue npo-
BOAMNOCH Ha 3-5-1 AU MEHCTPYansHOro umkna, no-
BTOPHOE — Ha 21-23-1 AHN.

Peaynbratel  uccneposawms  Guomapkepos
B CPaBHWBAEMBbIX rpynnax CBMAETENbCTBOBANMU O TOM,
4TO NO nokasatensm copepxawua WMN-13, WUN-6,
CA125 kak B Havane MEeHCTRYanbHOro UMKnNa, Tak v Ha
21-23- AHW UMENNCH CTATUCTUYECKM 3HAYMMbIE pa3-
nnams,

Cpennee conepxanue CA125 8 OCHOBHOW rpyn-
ne Ha 3-5-i AHK MEHCTPYANbHOMO LMKNE COCTaBUNO
42,6 (2,1) En/mn, Ha 21-23 anm - 39,6 (2,2) Ea/mn
(p=0,32); B xoHTpOneHOW rpynne - 5,1(0,4)
n 4.8 (0,7) Ea/mn coortsercreenHo (p=0,71). Ypo-
BeHb CA125 B OCHOBHOWM rpynne NOBLICUNCA NOYTH
8 8 pa3 cunsHee, Yem B KOHTPONE, OAHAKO NO Nnoka-
3arenam HE4 u uipexcy ROMA cratmcTuyeckm sHa-
HUMBIX PAs3NUYMA B rpynnax nony4eHo He Buino, 41o
CBMAETENLCTBOBAN0 00 OTCYTCTBMM NPOLECCOB Ma-
NUrHU3auMM B 3HAOMETPUOUAHLIX ovarax., B Kou-
TPONLHOM rpynne Takux peskux xonebaHuin yposHen
nepevrcneHHbix BMoMapkepos He HabnAaNoChb.

Cpepnvee copepxanue HE4 B OCHOBHO rpynne
Ha 3-5-i aHM umkna cocrasuno 22,8 (2,5) nmonb/n,
B KOHTpONsHOW rpynne - 20,1(2,8) nmons/n
(p=0,47);, Ha 21-23-1 aguv umkna - 21,5(1,9)
u 18,4(1,5) nmons/n coortsercreenHo (p=0,2). Cra-
TUCTUHECKM 3HAYMMBIX PASNTMUUIA MEXAY rPYNNaMu no
copepxannio HE4 He Obino, AMHAMUUECKUX U3MEHE-
HWIA B MEHCTRYANBHOM UMKNE Takxe He Habnioaanocs.
IMo 3Ha4eHuam uraexca ROMA y ecex naumenTok 8 obe-
VX FPYNNax pUCK Manuriu3aunm 6l MUHUMANBHBIM,

Paccmarpusas npuBefieHHbIE Bbilwe nokasare-
NV B AMHAMUKE MEHCTPYANbHOrO LMK, OTMETUM,
4TO COAEPXAHUE UHTEPNENKMHOB B OCHOBHOM rpynne
K 21-23-My AHAM UMKNA CTATUCTUHECKM 3HAUUMO CHU-
Xanocb, B TO Bpema kak conepxanue CA125 n HE4
0CTABaNnoCh NPAKTUHECKN HEWZMEHHBIM.,

B KOHTPONBHOM rpynne Takux peakux konebanni
paccmatpueaemoix GUOMapPKEPOB BbISBNEHO He Dbino.
Opaxako naxe Ha 21-23-i MK UMKNa cpeaHee coaep-
xanue Ui n CA125 y xeHLwmH OCHOBHOM rpynnk ocTa-
BaNOCL CTATUCTUHECKM AOCTOBEPHO BLILLE, YEM B KOH-
Tpone (puc. 5).

B ocHoeHOW rpynne Ha 3-5-# AHW MeHCTpyanb-
HOro uwkna cpeaHee conepxaxue WU-6 cocrasuno
12,74 (0,32) nr/mn, UN-15 - 15,1 (0,9) nr/mn. B KoH-
TPONLHOW rpynne atn nokasartenn buinuw 6,6 (0,6)
14,7 (0,8) nr/mn cooreetcreenHo (p < 0,001).

Ha 21-23-i1 v MEeHCTPYANIbHOMD UMKa YPOBeHb
W1 8 OCHOBHOW rpynne CYLWECTBEHHO CHU3UCS U CO-
crasun: WN-6 - 7,4 (0,4) nr/mn, UN-18 - 8,2 (0,3) nr/mn;

Cpeanee copepianne BHOXMMUYECKMX MIPKEPOB Y EHWMH CPaBHuBaeMsix rpynn, dopmat M (SD) /
Average level of biochemical markers in women of the compared groups, M (SD) format

I':; pr:;:: y Oculc:;?:ag mﬂa / Komcpoo:;:?; rr:::na/ ;
(n = 208) (n=195)
3-5-h auu umkna / Days 3-5 of the cycle
WN-6,nr/mn // IL-6 pg/mL 12,74 (0,32) 6,6 (0,6) <0,001
UN-1B, ne/mn /7 1L-1B pa/mL 15.1 (0.9) 47(0.8) <0001
CA125, En/mn // CA12S, Units/mL 4256 (2.1) 51(04) <0,001
HE4, nmone/n // HE4, pmol/L 228 (2.5) 20,1(28) 0,470
ROMA, % 1,31(0,2) 0.85(0,2) 0,100
21-23-i prm umkna / Days 21-23 of the cycle
WUN-6,nr/mn // 11-6 pg/mL 74 (04) 21(0,7) <0,001
UN-1B, nr/mn // 1L-1B pa/mL 8.2(0.3) 28 (04) <0,001
CA125,En/mn // CA12S, Units/mL 396 (2,2) 48(07) <0,001
HE4, nmons/n // HE4, pmol/L 215(19) 184 (1,5) 0,200
ROMA, % 113(0,1) 0,69 (0.3) 0,160

Mpumevanne. U/ - repneanns; ROMA (Risk of Ovarian Malignancy Algorithm) -~ WHIEKE PHEKE INOKAHECTREHHOTD HOBOOBPIIOBAMMS RMHHIUKDE,

Note. IL - interleukin; ROMA - Risk of Ovarian Malignancy Algorithm.
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Copepwanue uurepnenxunos, nr/mn // Interleukins, pg/mL

Koutponexas rpynna (n=195) / Control group (n=195)

- OcHosHan rpynna (n=208) / Main group (n=208)

Puc. 5. V3MBHEHUA AMHAMHKN COACPKIHHA MHTEPNEHKHHOB B NEPUDEPUMECKON KPOBH ¥ XEHILMH CPaBHHBAEMbIX TPYNN
Fig. 5. Changes in the dynamics of interleukins in peripheral blood in the compared groups

8 KOHTpONbLHOM rpynne - 2,1 (0,7) n 2,8 (0,4) nr/mn
coortsercreeHHo (p < 0,001). OtmeTum, 4TO pasHu-
ua B copepxanuu U B Hayane u Bo BTOpONR dale
MEHCTPYanbHOIo UMKNA KaK B OCHOBHOM, TGk 1 B KOH-
TPONLHOW rpynne NponopuMoHansHa: yposeus W/
g AvHaMmuke uukna B o6ouMx BapuaMTax CHWXancs
g 1,7-1,8 pasa. B 10 xe spems abconoTHbie 3Ha-
HEHUs B OCHOBHOM W KOHTPONLHOW rpynnax paanu-
4anUCh Kak 8 Havane uMkna, Taxk v Bo BTopon dase
8 1,9-3,2 pasa.

O6ecyxnenue

YKa3aHHbie U3MEeHEeHUs NapamMerpos uHTpenen-
KMHOB Mb! CBR3aNN C GUONOrMHECKUM BOCNANUTE b~
HbIM OTBETOM MMMYHHOR CUCTEMbl Ha 3abpoC MeH-
CTPyansHOM KPOBWU B HAYANE MEHCTPYaNbHOro uMkna
8 OprowHyo nonocTs [8]. OTmeTum, 41O NPoBEaEHHbIE
paxee nccneposanua conepxaxus U s nepudepn-
yeckon kposm 6e3 yuerta $as MeHCTPYanbHOro uMkna

Jlureparypa

TAKKe CBUAETENLCTBOBANU O HEKOTOPOM NOBLILLEHUNA
YPOBHEN 0TAeNLHLIX GUoMapkepos, oaHako B8 ob3opax
NATEPATYPSI N0 3TOMY BONPOCY UMEIOTH ONPEABNEHHBIE
npotueopesms [6, 9, 10].

Wcnonb3oBasmMe B HACTOSWEM WCCNeAoBaHuu
UN-18 n U1-6, CTUMYNUPYIOLLMX MMMYHHBIR BOCNANWU-
TenbHbLIA OTBET, a Takxe oHkomapkepos CA125, HE4
n nHaexca ROMA noasonset auddepeHunpoBars 3a-
Gonesanue Ha HavanbHbIX CTAANAX,

. BaknwoveHue

Takum o6pasom, conoctasnesme Y3N-xapTuHbl
M M3MEHEHWI YPOBHEN NPOBOCNANUTENLHBIX UHTED-
nenKuHoB CcBuaeTenscTeyeT O uenecoobpazHocTu
MCNonL30BaHns BUOMaPKEPOB. B Ka4eCTEe A0NONHN-
TeNbHON BO3MOXHOCTH, NO3BONRIOWEN NOATBEPANTL
Hanuyme paHHux NPOABNEHUI IHAOMETPNO3A Y XEH-
LUMH C COMHUTENBHBIMK COHOrpadu4ecKkuMmn KkpuTe-
puaMK 3aBonesanns.

1. Towuaposa MA., MNerpos DA, Kucnskosa HH. lerutantHsii
IHAOMETPHOI: OTHOBMBIE HANPABNEHHSA AMITHOCTUKK M NEHYEHHA,
Hayuyxoe obopenme. Meauumncrne waykw. 2020; 2: 5-9.

2. Aaamas 1.8, Maprwpocss 5.0, Acatyposa A B. 3twonatorexes
IHAOMETPHOZ-ICCOUNMMPOBAHHOTD Becnnoaus (0630p nutepary-
pai). MpoBnems: penponyxkumu. 2018; 24(2); 28-33.
https//doi.org/10.17116/repro201824228-33,

3. Anexwua AT Bnecmasoeny A E | Merpoe KOA. Becnnoame npi
3unomeTpromanoi Soneann. Cospemennme npobnemn Hayku
u obpasosanmun, 2018, 4: 187,

4. Anomosa MK, Xunokeswy EL, Yynpowms B ap. Cpasvu-
TENbHLI AHANWI METOA0E AMATHOCTUEK PETPOULPBHKANLHOID
IMAOMETPHO33, AKYWEPCTB0 u rHekonorus, 2019; 10: 129-39,
hitpsy//doi.org/10.18565/2i9.2019.10.129-139.

5. Mexnymosa HA., bobpoa M.K)., Anamsn N1.B. Buomapkepsi
IHAOMETPHO3A. NPOBNEMB M BOIMONHOCTH DAHHER AMATHOCTH-
kv peumameos 3abonesanus (0630p nurepatypsl). NpoBnems
penponyxumnn. 2018; 24(6): 139-48.
httpsy//doi.org/10.17116/repro201824061139.
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Pesome

AKTYanbHOCTb. KECTKOCTb COCYANCTON CTEHKU — BaXKHbIN NPEAUKTOP CEPABYHO-COCYAUCTbIX 3abonesanuit.
BuoMexaHuueckue nokaszartenu COCYANCTOM CTEHKU M3MEHAIOTCA HE TONLKO Y NALMEHTOB C FEHETUHECKUMK
HapyWeHWAMU COBAMHUTENLHON TKaHW, 3TO 3HAYMT, 4TO, HE3ABMCMMO OT ITUONOMMM, BLIABNEHME Nporpec-
CUBHOW NOTEPU AOPTaNbHOM INACTUUHOCTH Ha PaHHUX 3Tanax UMeer BONbLYI0 KNMHUMECKYIO 3HAYUMOCTD
ANS NPEeA0TBPALUEHWA PA3BATHA TPO3HBIX OCNOXKHEHMH, OueHKa BuoMexaHuieckux napamMeTpoe aopTbl € No-
MOLWbI MarHUTHO-PE3OHAHCHOMU ToMorpacum (MPT) aBnsieTcs HOBbIM YPOBHEM Bu3yanu3sauuu sabonesanuin
a0pTbl, NO3BONSAIOWNM COBEPLIEHCTBOBATL XMPYPrUUECKYIO TAKTUKY U NPeAYNPEXAaTh Pa3BUTUE DCNOKHEHWUA,
Psp onpegpensiembix npu MPT aoptbl BUOMEXaHUYECKUX U TEMOAUHAMUHECKUX NAPaMETPOB AEMOHCTPUPYET
NPOLECC PEMOAENMPOBAHMA €8 CTEHKM, NOITOMY UX aHANW3 A3eT BOIMOXHOCTL pa3paboTarts anroputM paHHen
AMArHOCTUKM aHEBPU3MbI M YrPO3bl BO3HUKHOBEHMA OCTPOro a0pTaNbHOro CUHAPOMA,

Wenb: ¢ noMoweio AanHbix MPT aopTtel oueHuTb ee BuoMexaHuyeckue napaMeTpsl U reMoAMHaM1Ky Ha A0~
U NOCNEONEPaLMOHHOM 3TanNax u Ux BAMAHUE Ha BOIHMKHOBEHWUE OCNOXKHEHUI U PEUMAMBOB B OTAANEHHOM
nepuope.

Marepuan u meroabl. B nepuog ¢ 2020 no 2023 rr. B PHUX uM. akap. b.B. MNerposckoro npocnekTueHo
6bina ebinonHeHa MPT aoptbl 107 naumeHTam ¢ AMarHo3amMu «aHeBpu3Ma BOCXOASLWEN aopToi» (55 yenosex:
48 (87%) MyxumH 1 7 (13%) )eHwmH, cpeanuin Bospact 79,4214 91 ropa) u «paccnoenue aoprel | 1 Il tunos
no De Bakey, xpoHuueckas cragus» (52 naunenta: 44 (85%) myxuuHbl u 8 (15%) xeHwuH, cpeanmin Boapact
54,52%10,41 ropa). Mccneposanme NpoBOAKMNOCH A0 U NOCNE ONepauum.

Peaynbrarsl. [Py KONMYECTBEHHOM aHaNU3e NONYYEHHbLIX AaHHLIX Yy 0BCneayeMblX NaUMEHTOB B nocieone-
pPauMoHHOM nepuoae Habnoaanoch CHUKEHUE INACTUHECKMX CBOWCTB CTEHKM A0PThl B BMAE PACTAMUMOCTH
(0,4 [0,34; 0,54] %/mm pr. cT. B rpynne ¢ anespuamoit; 0,5 [0,25; 0,55] %/MM pr. CT. B rpynne c pacchoeHnem)
U yBENUYEHUE NOKa3aTens xectkoctu B uae moayns tOura (0,6 [0,38; 0,68] mMa B rpynne ¢ aHeBpU3MON;
0,5 [0,39; 0,83] mMa B rpynne ¢ paccnoenuem). Mo pesaynsTataMm OUEHKW reMOAUHAMUUECKUX UIMEHEHWH
B FPYNNE € paccioeHuem nocne onepauun NPOAEMOHCTPUPOBAHO 3HAYNTENBHOE YBENUYEHHE NoKa3aTene
MakcMManbHOWH CKOPOCTH B HUCXoAaswWwen aopre (78,6 [66,24; 130,78] cM/c) v rpaauerTa nasnenus Ha yposHe
ypesHoro cteona (2,1 [1,76; 6,84] mm pr. cr.). Mpu ouerke napamerpa CKOPOCTU NYNLCOBON BONHLI B 0Benx
rpynnax OTMeYeHbl BLICOKME 3HAYEHUA C TEHACHUMEN K YBEMHEHUIO NOCNE BbINOAHEHUA XMPYPrUYeckoro
nevexus (B rpynne anespuamel 7,7 [5,7; 20,3] cm/c po onepauuu npotus 8,7 [6,5; 10,65] cm/c nocne onepauum;
8 rpynne pacchoenuns 9,7 [6,8; 12,9] nporue 12,7 [7,7; 15,7] cM/¢ COOTBETCTBEHHO).
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3aknioyenne. MOHUTOPUHT OBLIEH reMOAUHAMUKI U NATTEPHOB KPOBOTOKA COBMECTHO C OLEHKOM| 3NacTuy-
HOCTH CTEHKW a0pPTbl NO3BONUT BLISBNATL NALUMEHTOB C NOrPaHMYHON Aunatauuen aoptel. Mpu aToM 0cobbiit
MHTEPEC BbI3bIBAIOT MCCNEA0BAHMA NPOTE3UPOBAHHONO CErMeHTa aopTbl. [lony4eHHbIe AaHHbIe reMOANHAMK-
HECKMX UIMEHEHNI, BOZHMKAIOWMX Ha rPaHuLe NPOTe3MPOBAHHOIO U HAaTUBHOIO CErMEHTOB ONEePUPOBAHHOM
aopThl, MOTYT NOATBEPAUTL M ODOCHOBATL PA3BUTHE OCNOXKHEHMA B BUAE HAAPLIBA MHTUMbI NO AUCTANBHOMY
Kkpalo creHTa-rpadra (distal stent graft-induced new entry, dSINE).

Kniouesble cnoBa: MarHMTHO-pe3OHaHCHan TOMOrpadua aopTel; aHEBPU3IMa A0PTbI; PACCNOEHWE a0PTbI;
XKECTKOCTL CTeHKW a0PTbl; 3NaCTUMHOCTL aopThbl; MoAYNb KOHra, CKOPOCTL NYNLCOBON BONHDI.
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Abstract

Background. Vascular stiffness is an important predictor of cardiovascular disease. The vascular wall
biomechanical parameters change not only in patients with genetic disorders of the connective tissue.
This means that, regardless of etiology, the early detection of a progressive loss of aortic elasticity is of
great clinical importance in preventing the development of severe complications. Assessment of aortic
biomechanical parameters using magnetic resonance imaging (MRI) is a new level of visualization for
aortic diseases allowing to improve surgical tactics and prevent complications. A number of biomechanical
parameters determined by aortic MRl demonstrates the process of its wall remodeling, so their analysis will
allow to develope an algorithm for the early diagnosis of aneurysms and the threat of acute aortic syndrome.
Objective: using aortic MRI data, to evaluate the aortic biomechanical parameters and hemodynamics at
pre- and postoperative stages and their impact on the occurrence of complications and relapses in the
long-term period.

Material and methods. Between 2020 and 2023, in Petrovsky Russian Scientific Center of Surgery,aortic MRI
was performed prospectively before and after surgery in 107 patients with diagnoses of ascending aortic
aneurysm (55 patients: 48 (87%) males and 7 (13%) females, mean age 79.4+14.91 years) and DeBakey
type | and Ill aortic dissection, chronic stage (52 patients: 44 (85%) males and 8 (15%) females, mean age
54.32+10.41 years).
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Results. The quantitative data analysis in the postoperative period showed a decrease in the aortic
wall elastic properties in the form of extensibility (0.4 [0.34; 0.54] %/mm Hg in the aneurysm group;
0.5 [0.25; 0.55] %/mmHg in the dissection group) and an increase in stiffness in the form of Young's modulus
(0.6 [0.38; 0.68] MPa in the aneurysm group; 0.5 [0.39; 0.83] MPa in the dissection group). Hemodynamic
changes in the dissection group after surgery demonstrated a significant increase in values of maximum
velocity in the descending aorta (78.6 [66.24; 130.78] cm/sec) and pressure gradient at the celiac trunk
level (2.10 [1.76; 6.84] mm Hg). When assessing the pulse wave velocity parameter in both groups, high
values were noted with a tendency to increase after surgery (in the aneurysm group, 7.7 [5.7; 20.3] cm/s
before surgery versus 8.7 [6.5; 10.65] cm/s after surgery; in the dissection group, 9.7 [6.8; 12.9] versus
12.7 7.7, 15.7] em/s, respectively).

Conclusion. Monitoring general hemodynamics and blood flow patterns together with an assessment of the
aortic wall elasticity will make it possible to identify patients with borderline aortic dilatation. At the same
time, studies of the aortic prosthetic segment are of particular interest. The obtained data on hemodynamic
changes occuring at the border of the prosthetic and native segments of the operated aorta can confirm
and justify the development of a complication in the form of distal stent graft-induced new entry (dSINE).
Keywords: aortic magnetic resonance imaging; aortic aneurysm; aortic dissection; aortic wall stiffness; aortic
elasticity; Young's modulus; pulse wave velocity.
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Beenexue

CeoeBpemeHHasn oueHka GuoMmexasm4eckomn hyHk-
LK CTEHKW A0PTLI MMeET BONBLLUYIO KNMHUYECKYIO 3Ha-
YUMOCTb B PaHHEN AMarHOCTUKE aHeBpu3Mbl U pac-
CNOEHWUA A0PTbI, & N3Y4EeHUe KpUTEepUes apTepnansHon
XECTKOCTW ABNAETCH NPAMBLIM ONPeaeneHnem Hesasu-
CUMBIX NPEANKTOPOB CepaevHo-cocyamcTbix 3abone-
BaHui [1]. Paasutne aHespuambl MOXeT BbiTh CBA3AHO
C MHOXECTBOM KaK NpUobpeTeHtbIx, Tak 1 BPOXAEHHbIX
daktopos [2, 3], noatomy natodnanonormyeckan ne-
PECTPOMKA COCYAMCTON CTEHKW NPV aHEBPU3ME aopTbl
NPOUCXOAUT B PeaynkTaTe CNoXHOro B3anMoaencTens
MexXAy YyCTOMYMBBLIMU N AUHAMUHECKMMU U3MEHEHNS-
MU CTPYKTYPHBIX U KNETOYHLIX aneMeHToB, Mo aaHHbIM
R. McClure et al. (2018 r.), 4acrora cnyqyaiHo Bbisig-
NEHHBbIX Aunataumnii BOCXOAALLER aopTbl CoCTasnser
7,6 cny4as Ha 100 Teic. Hacenenus [4],

Ha ceroaHsalwHmin feHb MakCuManbHblil anameTp
A0PTLI MCNONB3YETCH KAK €ANHCTBEHHbIA NokasaTenb
JN151 NNAHOBOO XMPYPruHECKOro NEYeHUs, OAHaKo, Kak
noKasbLIBAT NPaKTUKa, PA3BUTUE OCNOXHEHUIA B BUAE
paccnoenust 6onee yem 8 B0% cny4aes nponcxoant
npy pasmepe Huxe pexomexpyemoro nopora [5].
B COOTBETCTBMM C PEKOMEHAALMAMMU M0 NEYEHUIO 3a-
6onesaHui rpyaHon aoprel [6, 7] oneparnsHoe Bme-
WwarensCTBo nokasavo npu guamerpe 6onee 55 mm
npu HereHetTuyeckom sapuante (8] n Gonee 50 mm
y naumeHToB ¢ cuHgpomom Mapdana. MNpu anann-
3@ MexXAyHapoaHoro peecrtpa ocTpbix PaccnoeHnin
aopTbl y 60% GonbHbIX C paccnoeHnem aopTol Tuna A
Avametp He npesbiwan 55 mMm [9]. Uccnepoeanne
B. Ziganshin et al. (2019 r.) takxe peMoHcTpupyer
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ONpPaBAaHHOE XMPYPrUHECKOe NeYeHue aHeBpuaMbl
nNpy MeHbLKX paamepax — Ao 50 mm [10].

MeToabl BLIMUCIUTENLHON FrEMOAVHAMMUKN, TAKWE
kak ¢Gas3oBO-KOHTPACTHAA MarHUTHO-Pe30HaHCHan
Tomorpadus (2D MPT), noMMMO paamepos No3so-
naet BbIABUTL BMOMEexaHnyeckue kpurtepuum, otpa-
Xalouwme pemMoaenupoBaHne CocyancTon CTeHKN Ha
paHHux atanax, ¢ BO3MOXHOCTLIO AUHAMWUYECKOro
KOHTPONA remoauHaMmyecknx namenequin [11-13].
Takum obpasom, BHeapeHne nepcoHuduunpoBan-

" HOro NPEBEHTUBHOrO NOAXOAA B KNMHUYECKYIO NPaK-

TUKY NO3BONUT BLIATU HA HOBBLIN YPOBEHL AUArHOCTN =
KN U XUPYPruyeckoro nevermns sabonesannin aopol
[14-16].

Lens ~ ¢ NoMOLLBIO AaHHbix MPT aopTsl OLEHUTL
ee BuomexaHnyeckue napameTpbl u remoanHamuky
Ha [0~ 1 NOCNeonepaunoHHOM aranax u nx BnusiHme
Ha BO3HUKHOBEHME OCNOXHEHWUIA 1 peUMaVBOB B OTAA-
NEeHHOM Nepuoae.

Marepuan u meToab!

B npocnekTMBHOM wucchepoBaHnn npoada-
nuanposausl panusie 107 naumenrtos (92 (86%)
MyXuMH w1 15 (14%) XeHWWH, cpeaHnin Bo3-
pact 52,37£13,00 ropa) ¢ sabonesaHnsamum aop-
Tbl 40 U nocne onepaunn. B uccneposanmne Guinm
BKNIOYEHBI:

~ (hnaukanbHbie napameTpsl (POCT, Macca Tena,
apTepvanbHoe AaBneHne n HactoTa CepaeyHbix co-
KpaleHun npv kaxaom MPT-ucecnenosasmn);

~ peaynutatel  aranHoro  MPT-uccneposanus
CepaeyHO-CoCyANCTON CUCTEMDI.
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NauneHTsl ObiNK pacnpenenexsl B ABe rpynnbl:

- 1-9 rpynna — 60NbHLIE C aHEBPU3MOI KOPHSA
n/unu Bocxoaauero otaena aoptel (=55, 48 (87%)
MYX4UH WU 7 (13%) XeHWWH, cpeaHuin Bo3pact
54,78+13,91 ropa);

- 2-9 rpynna - nNaumeHTbl ¢ paccnoeHuem aop-
ot | v 11l Tunoe no De Bakey (n=52, 44 (85%) MyX4uHb!
1 8 (15%) xeHWwmH, cpeaHwin Boapact 79,4+14,91 ropa).

Bo 2-i rpynne Gbino 29 6onbHbiX ¢ | TUINOM pac-
cnoenunsn (23 (79%) MyxunHbl U 6 (21%) XeHWMH)
1 23 naumenTa c Il tTunom paccnoenna (20 (87%) myx-
4uH 1 3 (13%) xeHwmHel). NMocne rubpuaHoi onepa-
uuu no metoauke frozen elephant trunk paccmoTpeHsi
peayneratel y 38 (73%) GonbHbIX.

MPT cepaeyHo-cocyancToin CUCTeMbl BbINON-
HeHa y Bcex obcneposaHHbix (n=107). Komnnekc-
HOEe uccneaoBaHne NPoxXoanMNo B Aga atana. lepswbii
atan BbINONHANKW NO CTAHAAPTHOMY Kapavonoruye-
CKOMY NPOTOKONY C NPUMEHEHWEM NPOCNEKTUBHON
anekTpokapauorpaduyeckon CUHXPOHU3aUUn n aKc-
NUPaTopHon 3afepxkn asixauma, Ero uenbio asnsn-
csl aHann3 GyHKUMKM Kamep cepaua ¢ BO3MOXHOCTLIO
NanbHEnWmx NOCTPOEHNIN aHaTOMUYECKNX NPOEKLNIA
aopTel. Bropon atan co c6opoM faHHbIX ANS OLEHKN
BroanacTUHEcKnx CBOMCTB a0PTbl NPOBOAWAN COrNnac-
HO paapaboTaHHOMy W 3anaTeHTOBaHHOMY NPOTOKO-
ny MPT-uccneposanua (17, 18]. Maobpaxenuns aop-
Thl NONYYEHbLI B NOCNEA0BATENLHOCTAX MPAANEHTHOIO
axo (gradient echo) n ¢pa3oBo-KOHTpaAcTHLIX M306pa-
xeHuni (phase contrast magnetic resonance imaging)
B NONEPEYHOoN NNOCKOCTU, NepneHankKynapHon oce-
BOMY CEYEHWIO a0PTbl HA CNEAYIOLNX YPOBHAX:

~ CUHOTYBYNsIpHBIE TPeBHN;

~ BOCXOAALLAS M HUCXOAAWAS aopTa Ha YyPOoBHE
Oudpypkaummn cTBONa NEroYHon apTepuu;

- HUCXOAALLLESA A0PTa HA YPOBHE YPEBHOIO CTBONA,

AN KONWYECTBEHHOW OUEHKU ANacTUHEeCKUX
CBOWMCTB aopTbl MCNONB30BANN akCcuanbHbie ndobpa-
XeHus, koTtopeie obpabdareiBanu ¢ NOMOLLLIO NPO-
rpammHoro obecneuenmn CVI42 Version 5.3 Ext.4
(Circle Cardiovascular Imaging Inc., KaHapa) ¢ viH-
CTPYMEHTAMWU KOHTYPUPOBAHUSA CTEHKU a0pThl B hadbl
cepaevHoro umkna. Bonee noapobHO 03HAKOMUTLCSH
C METoAUKON BbiNONHEeHUt MPT aopTel MOXHO B Ha-
wen npeasiaywen pabore [19].

KoMOUHUPOBaHHLIA NPOTOKON BKNIOYAN KaK pac-
4eTHble, Tak U uMdpoBbie AaHHbie. Pacyersbl napame-
TPOB NPOBOAUAUCH NO CheAyIouwmMM hPopMynam:

— PacTAXMMOCTL CTEHKU aopThl [20]:

R= M «100% % ;
,Adiilsl X Mpu]s MM pT.CT.
- moaynb KOwra [21]:
B XX All ) x133,3
E - ( diast pu]s) {na]'
hx Adr’uls
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B KOCbIX ¥ caruTTanbHbix NNOCKOCTAX MEXAY KOH-
TPONbHBIMW TOMKAMW B BOCXOAALLUENA N HUCXOAAILER
aopTe ONpeaeniny yposeHs U3aMepeHns auamertpa,
hanee HaxoAunu napamertpsl NyNLCOBON BONHLI AX
n At. Bpemsi npoxoxaeHus BoNMHbI notoka (At) pac-
CUUTBLIBANIN KaK UHTEPBAN MEXAY NPUXoAoM «hpoH-
Ta» NYNLCOBON BONHBI B BOCXOAALLEN U HUCXOAALLEN
aopte [22]. Dopmyna ans pacyera CKOpOCTU Nynb-
coBOM BONHLI (CMNB):

Ax
CHB—E

M

K undppoBbiM NnapameTpam, PacCunTadHbIM aBTo-
MaTU4eCcKn C NOMOLLLIO NPOrPaMMHOro obecneyeHmns,
ObINK OTHECEHBI: MAaKCUMANbLHAA CKOPOCTh, MPaaneHT
nasnexmna n obbemMbl NOToka kpoewn. O6LLAn npoaon-
xurensHocTe MPT-nccnegosanns aopTel cocrasuna
20-25 MWH.

Cratnctudeckan o6paboTka pesynsrartos Boinos-
HeHa B nporpamme Statistica 13.0 (Tibco Inc., CLUA).
OnucarensHasn cratucTuka NPeacTasneHa kak cpep-
Hee (M) £ cTaHpapTHoe oTknoHeHue (SD) unu meana-
Ha (Me [25% wn 75% npoueHTunu]). Ana ncenepyemolx
rpynn uay4yeHHole napametpsl Bbinu pacnpepene-
Hbl N0 kpuTepuio Jinnsedopca. CpasHeHWe CpeaHux
3Ha4YeHNIN NPOBOANAN C NOMOLLLIO NAPaMeTPUYECKO-
ro kputepua Kpackena-Yonnuca B CBsI3n C TEM, YTO
GONLLWMHCTBO NapameTpoB UMEET pacnpeaeneHue,
OTNIMNaKoWeecs oT HopmManbHoro. Pasznuuuna ana no-
Kasarenewm CHMTanu CTaTUCTUHECKW 3HAYMMbIMK NPU
asaveHun koadduumenTa goctoeepHocTn p<0,05.

Peaynbrartsl

B peaynwrate arandoro MPT-uccneposanua
CepAE4HO-COCYANCTON CUCTEMBI Y 0BCneayemMslx na-
LUMEHTOB C aHEBPM3MOI N PaccnoeHneM aopTsl Bbinn
fipoaHanManpoBaHsl He TONbLKO BuomexaHuveckue
1 remoguHamMuyeckue napameTpsl aoptsl. MNocne ne-
YeHus OTMEeYeHa KoMNeHcauma napameTpos rnobans-
HOI HACOCHOM PYHKUMK NEBOro xXenyaouka (yaap-
HOro obwema (YO) n KOHEYHOro AMacTonu4eckoro
obvema (KAO)) 6e3 cHukeHnn pacHeTHon dpakumm
narsanms (cm. Tabn.).

CHuxenve wunHpekca YO nesBoro xenynouka:
B rpynne aHespuamsol 44,2 [36,4; 62,3] mn/m? no one-
pauum npotve 37,1 [32,7; 46,6] mn/M? nocne onepa-
uuu, B rpynne paccnoenns 49,3 (39,1, 57,8] npotue
39,5 [33,4; 44,6] mn/M? cootBeTCTBEHHO. CHUXEHME
nnpekca KAO: 8 rpynne aHespuamel 72,9 [59,8; 112,3]
npotue 72,3 [65,0; 88,5] mn/M?, B rpynne paccnoe-
Hua 79,4 [72,6; 91,6] npotue 63,6 [59,1; 81,4] mn/m?
COOTBETCTBEHHO,

O gnusaHUM Ha paboTy NEBOro Xenynoyka u Hop-
Manuaauun BEKTOPOB HanpasneHHOCTU KpPoBOTO-
Ka B ONepupoBaHHOn aopte ropopsaTt umdpsl «nono-
XUTENBHOMO» U «OTPULATENLHOrO» 06LEMOB KPOBMU,
onpepensemslie MmetonoMm MPT 8 Bocxoasiulein aoptre.
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Tabnuua
Cpeanue 3HayeHHA NapaMeTPoOB B MCCNGAYEMBIX FPYNNAX NAUMEHTOB ¢ 3a60N1eBAHMAMM A0PTbI A0 M NOCAE ONepauMH
Table
Mean values of parameters in the studied groups of patients with aortic diseases before and after surgery
Wbk Anespuama / Aneurysm Paccnoenue / Dissection
MNapamerp /
Parameter nc;negoslanuln / MNocne / Nocne / "
tudy leve [o / Before After [o / Before After p
Yucno HabnopeHuit, n / - 24 31 14 38
Number of patients, n
Mnowaab NOBEPXHOCTH Tena, M* / - 20 21 2,1 21 20,05
Body surface area, m’
Uraeke KOO, Ma/m? // - 729 72,3 794 636 <0,05
DV index, ml/m? [598;112,3]  [65,0;885) [726,916) [59.1;814]
Mupeke YO, Mn/M? // - 442 371 493 39,5 <0,05
SV index, mi/m? [36,4:62,3)  [32,7;46,6)  [391;578] [334;446]
CNB, em/c // Lyra / Arch 77 8,7 97 127 <0,05
PWV,cm/s (5,7, 20,3] [6,5;10,7] [6,8;129] (77, 15,7]
MakcuMansHas nnowaak, cmM? / BAo / AAo 17139 8053 1059,7 7477 <0,05
Maximum area, cm? [1299,5; (746,0; [757.2; (6681,
2020,5] 954,6] 1361,1) 869,0]
MakcuManbsHbii NEPUMETP, MM / 1427 102,7 1219 96,7 <0,05
Maximum perimeter, mm [126,8; [97,3;107,4) [99,9; [92,5;
161,5] 133,1) 104,4)
PactaxumocTb, %/mMM pr.ct. // 0,2 0,3 0,5 04 <0,05
Extensibility, %/mm Hg [0,2; 0,5) [0,2; 0,6 [0,4;1,02)] [0,2;0,5]
MonoxurensHbii 06wem, Mn / cr/sm 1441 85,6 1130 80,0 <0,05
Positive volume, ml (98,4, [74,7,969] (1014, [62,5;
172,8] 144,2] 101,8)
OtpuuartenbHbiit obwem, mn / 259 12,7 16,7 6,8 <0,05
Negative volume, ml [12,7,76,5] [8.7,14,4) [11,7; 37,5] [6,2; 14,1)
PacTmxuMocTb, %/MM pr, CT. // 0,6 04 08 0,5 <0,05
Extensibility, %/mm Hg [0,3;0,8] [0,3;0,5] [04;1,2) [0,3; 0,6
Moayns KOHra, MNa / 0,7 06 0,2 0,5 <0,05
Young'’s modulus, MPa [0,4;1,3] [04;0,7] [0,2;0,6) [0,4;08]
PactskumocTe, %/MM pr.cT. // HAo / DAo 0,5 0,6 13 0,7 <0,05
Extensibility, %/mm Hg [0,4;0,7] [0,3;09) [0,8;2,3) [0,4;09]
TpagueHT pagnexus / 04 0,5 0,6 08 <0,05
Pressure gradient [0,2;09] [0,3;0,8] [04;08] [0,5:1.2)
[panuenT pagnewnus / HAo-4C / DAo-CT 1,2 13 16 2,1 <0,05
Pressure gradient [0,7;3,0] [1,1;2,5] [1,2; 2,0] [1,8;6,8]
MakcumansHas CKopoCTs, cM/c // 61,3 571 63,0 78,6 <0,05
Maximum velocity, cm/s [419;86,3) [51,9;79,1]  [549;698] (66,2,
130,8)

Mpumevanwe. KOO - koHewHbiit anactonuuecknit obbem; YO - ynaphblit oGuem; CMB - ckopocTs Nynbeosoi BonKsl; BAO ~ BOCXOASIUMA OTAEN A0PThI;
CTI = cuHoTyBynapHbii rpeGentb; HAO - HuCXonAwWwmMi oTaen aoptsl; YC - YpesHbiit craon. * Mexrpynnosoe sHaueHue,

Note. EDV - end-diastolic volume; SV - stroke volume; PWV - pulse wave velocity; AAo - ascending aorta; STJ - sinotubular junction; DAo - descending

aorta; CT - celiac trunk. * Intergroup value.
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CornacHo nony4YeHHbiM AaHHbiM B 00enx rpynnax
Habmopanack TedaeHuws k ctabunusaumm Kposo-
TOKa, ero PaBHOMEPHOCTU W CHUXEHWIO TYPOYNeHT-
HocTu. MonoxwutensHbin 06beMm noToka 8 rpynne
aHespu3Mbl CHuxanca ¢ 144,1 [98,4; 172,8] mn po
onepaunun no 85,6 [74,7; 96,3] mn nocne onepaumn,
a B rpynne paccnoeuus - ¢ 113,0 [101,4; 144.2] po
80,0 [62,5; 101,8] mn coorsercreentio. Ormeye-
Hbi 3HAYUMbIE W3MEHEHWS OTPULATENbHOro NOTo-
ka obbemMa kposu (peryprataumun). B rpynne aHes-
puamb 25,9 [12,7; 76,5] mn ao onepaumm NpPOTUB
12,7 [8,7; 14,4] mn nocne onepaunu, 8 rpynne pac-
cnoenuws 16,7 [11,7; 37,5] npotve 6,8 [6,2; 14,1] mn
COOTBETCTBEHHO.,

Mpw CpasHEHMW Pe3yNLTaTOB XUPYPTrUHECKOro
NeYeHns B rpynnax NauMeHTos ¢ aHeBPU3MON BOCXO-
ASLEen aopThl U paccnoesmem aopTol | 1 lll TMNOR Bbi-
ABNEHLI CTATUCTUYECKK 3HAYUMBIE OTAuuus (p<0,05)
B 3HAYEHUAX MAKCUMAanbLHOW nnowanw: 8 rpynne
aHeBpuaMb 1713,9 [1299,5; 2020,5] cm? ao onepa-
umm npotue 805,3 [746,0; 954,6] cm? nocne onepa-
uwm (puc. 1), B rpynne paccnoenus 1059,7 [757,2,
1361,1] npotue 747,7 [668,1; 869,0] cm? cooreeT-
cTBeHHO. OAHaKo Npw 3TOM aHanu3 aaHHsix MPT no-
Kasan, 4To PacTHaXKUMOCTL CTEHKU BOCXOAALLEN a0PThI
y NAUMEHTOB A0 onepauun Dbina suille, 4eMm y onepu-
posanHbix GoneHeix: 0,6 [0,3; 0,8] npotue 0,4 [0,3;
0,5] %/mm pr. cT. 8 rpynne aHespuamsl 1 0,8 [0.4; 1,2)
npotue 0,5 [0,3; 0,6] %/MMm pPT. CT. B rpynne paccnoe-
Husl. BolfBNEHHbIE Pa3Nuyna NOKa3abiBaloT, 4TO Nocne

o] —

NPOTE3NPOBaHUA OLEHUBAETCR NPOCBET yCTavos-
NEHHOrO NPOTE3a, KOTOPLIA He 06NagaeT TakuMK xe
INACTUHECKMMW CBOMCTBAMM, KaK HATUBHAR CTEHKa
aopTtol (puc. 2).

PacueTsbl AaBNEHMA Ha CTEHKY a0pThl B YyCTAHOB-
NEeHHOM no peaynsratam MPT cermedTe no3sonwm-
N NONYHUTL AAHHLIE O 3HAYMTENLHOM YBENWYEHWK
rpajMeHTa AaBnNeHus B rpynne paccnoeHuns (B8 Hwuc-
xopsuen aopre 0,6 (0,4; 0,8] mm pT. CT. A0 onepa-
wn npotue 0,8 [0,5; 1,2] MM pT.CT. NOCNE onepaumu,
Ha ypoBHe 4pesHoro cteona 1,6 [1,2; 2,0] npotws
2,1 [1,8; 6,8] MM pT. CT. coOTBETCTBEHHD), B T0 %€
BPEMA B rpynne aHeBpuaMsbl nokasarenu rpanues-
Ta AABNEHWUA HA YPOBHE YPEBHOIO CTBONA CHU3NNUCH
c1,2[0,7;3,0]a0 1,3[1,1;2,5] MmpT. CT

COBMECTHO © nokasatensMu rpagveHdTa aas-
neHus ObiNKW NONYHEHBbI CTATUCTUHECKW 3HAYUMBIE
(p<0,05) oTNMYMA B 3HAYEHWAX CKOPOCTY MOTO-
ka. MakcumansHas CKOPOCTb B HUCXOARUIEA aop-
TE B rpynne asespmamsl Gbina Beile A0 onepauvum
(61,3 [41,9; 86,3] npotwe 57,1 [51,9; 79,1] cm/c),
a B rpynne paccrnoeHnsi OTMEYEHO 3Ha4YUTenbHoe
YBENUYEHNE NAHHOr0 NoKasarens Nocne onepauvn
(63,0 [54,9; 69,8] npotus 78,6 [66,2; 130,8] cm/c).
BbISBNEHHOE PE3KOE MOBLILEHWE MaKCUManbHon
CKOPOCTYW WU rPafiveHTa AaBNeHnn y NauMeHTos ¢ pac-
CNOEHWEM A0PTHI NOCNE onepauun B AankHenlem
TpebyeT BHUMaHUA AR NPeaoTBpalLeHua peunam-
BOB W PEOnNepaumMin HUXe AUCTanbHoOro KpPas cTeHTa
(puc. 3).

'

Puc. 1. MarHuTHO-DE30HAHCHLIE TOMOTPaMMel 30PThI, FPAAMENTHOE 3X0. AxCuanbHbie k3obpaxewnun Bocxoaswen (1) » Wecxoas-
wen (2) aoptel Ha yposHe DMypKaUuMK NErovHOrD CTBONE, AHEBPHIMAE KDPHA M BOCXOARWErD OTASNa a0pThi:
g - no onepaumu, b — NONE NPOTEIMPOBANKA (CTPENKON YRAZGHO YMEHLLIEHHE NPOCBETa BOCXOAAWER 30PThI)

Fig. 1. Aortic magnetic resonance images, gradient echo. Axial images of ascending (1) and descending (2) aorta at the level
of pulmonary trunk bifurcation. Root and ascending aorta aneurysm:
a - before surgery; b - after prosthetics (the arrow indicates a decrease in the lumen of the ascending aorta)
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Puc. 2. MarHMTHO-pPE30HAHCHBIE TOMOrPaMMbl A0PTbI, FPAAMEHTHOE 3X0. MaumeHT 54 ner ¢ NOAOCTPLIM paccnoeruem aoptol | Tuna
no DeBakey, aHeBpn3aMOn BOCXOASILErO OTAENA A0PTHI:

a - akcmanbHoe uiobpaxenue socxoaawen (1) u Hucxopawen (2) aoptel Ha yposHe BudypKaumum Nero4Horo CTBONa A0 Onepauum
(cTpenkon ykasaM WCTUHHbLIM NPOCBET A0PThI), b = caruTTanbHoe MioBpaxenue aoptsl nocne rubpuAHO OnepaumMn No METOAUKE
frozen elephant trunk (CTpenkoit ykasaH ruBpuaHbIA NPOTE3 B MCTMHHOM KaHane), onpeaensieTcs NonoXUTENLHOE PEMOABNMPOBa-
HUE aopTbl A0 YPOBHA NEBOr0 Npeacepaun

Fig. 2. Aortic magnetic resonance images, gradient echo. A 54-year-old patient with DeBakey type | subacute aortic dissection,
ascending aortic aneurysm:

a - axial image of the ascending (1) and descending (2) aorta at the level of pulmonary trunk bifurcation before surgery (the
arrow indicates the true aortic lumen); b - sagittal image of the aorta after hybrid surgery using the frozen elephant trunk
technique (the arrow indicates a hybrid prosthesis in the true channel), positive remodeling of the aorta to the left atrium level
is determined

Puc. 3. Cxemartuyeckoe u3obpaxenue aopTel NOCNE NPOTE3IMPOBaHMA BoCxoaswero orgena (a) v rubBpuaHoin onepauvu (b)
€ NAMEHAIOWMMUCA NapaMeTpamu

1 = pacnpocTpaHeHue CKOPOCTH NYNbCOBOW BONHbLI, 2 = U3IMEHEHME TPaAMEHTa AaBNEHWA Ha YPOBHE AWCTANbHOrO Kpas CTeMTa;
3 - MakcuManbHan CKOPOCTb KPOBOTOKA

Fig. 3. Schematic representation of the aorta after ascending section prosthetics (a) and hybrid surgery (b) with changing
parameters

1 - propagation of the pulse wave velocity; 2 - change in the pressure gradient at the level of distal stent graft; 3 - maximum
blood flow velocity
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MNMpwu ouenxe CMNB B ayre aopThl OTMEYEHBLI BLICO-
Kue nokasartenu 8 06eunx rpynnax a0 onepaummn U TeH-
AEHUMA K UX YBENUHEHWUIO NOCNE ONEepaTUBHOTO ne-
YeHus: B rpynne adespuamsb 7,7 [5,7; 20,3] npotus
8,7 [6,5; 10,7] cm/c, B rpynne paccnoexus 9,7 (6,8,
12,9] npotus 12,7 (7,7; 15,7] cm/c. daHHbie MPT
NOATBEPXAAIT rMNOTE3Y 00 YBENUHEHUN XECTKOCTH
CTEHKW 20PThi B PE3ynbTaTe ee NPoTe3npoBaHns,

O6Gcyxnenue

MNameHeHune XecTkocT B Nepeyio o4epeab 3atpa-
rMBaeT BOCXOAALMIA OTAGN a0PTHI, KOTOPLIA Nnoasep-
XKEH MAKCMMANbHbIM FEMOAUHAMUYECKMM nepena-
AaM 1 BHOCUT HamBonbwmni Brknan 8 Bydepusaumo
kpoBoToka. MNMpouecc npecbpa3osBaHns NynbLCUpYO-
WEro KPOBOTOKA, BbIBPACHIBAEMOrO NEBLIM Xenyaoy-
koM, B Bonee pasHOMEpPHLIN HaadbiBaeTcs adhdexTom
Bunakeccens [23, 24]. Y naunentos ¢ 3abonesaHns-
MU BOPRTHI ONPEREeNABTCH CHUKEHWE ANACTUHHOCTH
CTEHKM C YBE/IMHEHWEM €€ XECTKOCTH, B CBA3M C 4Yem
NPOUCXOANT CHUXEHNE BUHAKECCENbHOW DyHKUMK,
PacTaxumMoCTb 3aBUCUT OT CNOCcOBHOCTU a0PTLI pearn-
POBaTL Ha U3MEHEHWE BHYTPUCOCYAUCTOrO AaBNEHUS,
XecTkocTe ABNRETCH BenuumHoW, obpaTHoi pacTs-
XUMOCTH, 3 €€ NOKa3aTeNb — UHTErPanbHLIA U MHOMO-
dakTopHuil Nnpouecc. B pesynsrare npoTesnpoBaHns
XECTKOCTL 0PTANLHON CTEHKM NOBLILLAETCH,

MONOXMTENBHLIM ~ MOMEHTOM  XMPYPrU4EecKo-
r0 NeyYeHus RBARETCH KOMMEHCAuus napaMmeTrpos
rnobanbHON HACOCHOW QYHKUMK NEBOro Xenyaouka
(YO v KAO) 6e3 cHMxXeHUs pacyeTHON dpakumm na-
rHanmus. OaHako 8 nOCNeonepaurmoHHOM nNepuoae
OTMEYEHO noBbiweHne nokasartens CrB, n 6e3 Toro
YBEIMYEHHOr 0 10 ONepaumi,

Heob6xoauMO OTMETWUTL BaXHOCTL NPOBEASHMA
MPT aopTbl y NnaUMEHTOB C PACCNOEHUEM A0PTHI Nocne

Jlureparypa [ References]

euinonHexns rmbpuaHoin onepauun, Korna NPoTesn-
pOBaHWMIO NOABEPraeTCa NO4THU BCA aopta. Mameperune
OUOMEXAHUYECKNX ¥ FEMOAMHAMUHECKMX NaPaMeTPos
AncTanbHee yCTaHOBNeHHOro cTedTa-rpadra onpas-
A3HO rpagvMeHToOM AaBNeHUs, BOIHUKAIOLLEro Npu ne-
pexone noToka KPoBM M3 CTEHTUPOBAHHOID yNacTKa
20pTLl B HATUBHBLIA, YTO BLIPAXEHO W B YBENWYEHUN
rnoxasarenei MaKkCMMansHOM CKOPOCTU 1 MOXET NpU-
BOAMTL K OCNOXHEHWIO B BMAE HAAPLIBA UHTUME! NO
AncTansHOMY Kpalo cTexTa-rpadra (distal stent graft-
induced new entry, dSINE).

Takum 06pa3oMm, NPoOBEAEHWE AMHAMWYECKOW
MPT aopTel C OUEHKON DYHKUMOHANLHBIX napame-
TPOB CepAUA Ha BCEX 3Tanax NeYeHna UMEET BaxXHOe
3Ha4Yenune, Tak kax suibop TakTUKK, MeToaa U obue-
Ma XMPYPru4ecKoro BMelaTensCcTea OCyLEeCTBARET-
CH UCXO0ARA U3 NONYYEHHBLIX AMArHOCTUHECKUX AaHHbIX
W KNIUWHWHECKOr0 COCTOSHUA NaupeHTa.

3aknwuenune

MPT aoptel SBARETCH MOLWHLIM HEMHBA3WBHBLIM
WHCTPYMEHTOM Buayanusauud. Oua noasonser 6e3
NPUMEHEHWUA METOAMK C NNYMEBOIA HArpy3koM U gonon-
HUTENLHOMO KOHTPACTUPOBAHUS AETANBHO U3YHUTL DK-
3M0N0MMI0 KPOBOOOPALLIEHUA ¥ OLEHUTL DUoMExaHnye-
CKME CBOWCTBA CTEHKW aopThl A8 MHAMBMAYANTEHOIO
AMarHOCTUHECKOro M XMPYPrvieckoro noaxoaa. Hoesie
TEXHONOrUYECKNE AOCTUXEHWR B BU3yanu3aumm in vivo
GyayT NONes3Hbl B AMarHOCTUKE PeLMavBa aHeBPU3MbI
W/WNKN PACCNOBHWA C BbISBNEHWEM NOKANBHLIX 30H PU-
CKa AnCTansHee ONepUpPOBaHHOro y4acTKa.

B nepcnexkTuee Metoamka oLeHkn Guomexaruye-
CKMX CBOWCTE a0PThi MOXET UMETL BOoNbLLIOE KNUHKYe-
cKoe 3HayeHne B pa3paboTke BLICOKOTEXHONOMMYHOIO
NOKONEHWUA NPOTE308 aopThl, obnanaKumx conocra-
BUMbIMU BUOMEXEHUYECKUMKU NapaMeTpamm.
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Pesiome

Uens: onpeaenexne BO3IMOXHOCTEN AMHAMHYECKON CUMHTUTPaduK B OLEHKE MOTOPHO-38aKyaTOPHOM ByHK-
UMK NULLEBOAA M racTpo33odareansHoro pedniokca (F3P) y naumeHToB ¢ cuctemHon cknepoaepmueit (CCI).
Marepuan u metToabl. B uccnenosaxue Brknyetsi 77 naumestos ¢ CCL ¢ npoaomxuTensHocTso 32bonesanms
OT Heckonbkux Mecaues Ao 30 neT, KoTOpsIM NPoBeAeHa AMHAMHYeCKan cumHTurpadms nuwesoaa (ACLIM)
¢ ¥ Tc-TexHeduTOM NO ABYX3TaNHOMY NPOTOKONY. Ha NepsoM 3Tane OUEHWBaNW TPAHCMOPTHYID BYHKUMIO
nuwesoaa (TMNOM), Ha BTOpoM onpegensnu Hanuymne U BoipaxeHHoCTs MIP. MonyyexHbie u30bpaxenus
OLIEHUBANKU BH3YansHO, C MOMOWBIO KOMMYECTBEHHOMD 3HANW3a NapaMETPOB KPMBON «aKTUBHOCTL/BPEMAY
¥ NpeanoxeHHon 3-6annbHON CUCTEMBI ONPELEneHus BbIPXXKEHHOCTU HapyweHu#n TNOM u M3P. Tpynny kow-
Tpons cocrasunu 19 npakTuyecku 3a0poBbix ML (15 XeHuwmH M 4 MyXuuHbl) B Bo3pacTe ot 24 no 46 ner,
NPOXOAMBLUMX NN2HOBOE 00CNEN0BAHKME C LUENbI0 UCKNIHYEHUS 3300NeBaHui NUIWEB3PHUTENbHOM CHCTEMSI
¥ Xenyao4yHO-KWUILEYHOro TPaKTa, B anropuTM KoToporo sxiaodeHa ACUN.

Pesynbratel. Hapywenue TNON auarsoctvposaso y 74 u3 77 (96%) naumuextos. Mo 6annsHoM WKane swipa-
weHHoe Hapywenue (3 6anna) TNON onpegenanocs 8 41 (55%) wyyae, ymepeHHo BoipaxeHHoe (2 Banna) -
8 15 (21%), cnabosbipaxexHoe (1 6ann) — 8 18 (24%). IOP soissnen y 35 u3 77 (45%) naumeHTos: cnabossi-
paxennbiii (1 6ann) - 8 13 (37%) cayyasx, yMEpEHHO BoipaxeHHbin (2 6anna) - 8 22 (63%), 8bipaXeHHbIN
(3 Ganna) T3P He oBHapyxeH Hu B 0AHOM Cnyyae. [lOCTOBEPHOH B3aMMOCBA3M MEXAy Hanuyuem 3P u Boi-
PaxeHHOCTb0 HapyweHus TINOM He nony4eHo, 0AHAKO YCTAHOBAGHA NPAM3R KOPPENSLUMOHHAA CBA3b MEXAY
TaKeCToio [3P u Hapywenua TNOMN.

3akmouenne. Y abconoTHoro GonsblumHcTBa Bonskbix CC BoifBnR0TCS Hapywerusa TINOMN pazauyHon Crenexu
BbIDBXEHHOCTH, KOTOPbIE NOYTH Y NONOBMHBI (45%) CONPOBOXA3KOTCS (Nabo- M yMEPEHHO BoipaxeHHbiM 3P,
MonyyeHHsie pe3ynsTatel NOATBEPKAAIOT NPaKTUYECKYi0 3HayuMocTs ACLIMN Ans oueHKHM MOTOPHO-383KyaTOP-
HOM PyHKumK nuwesoaa u 3P y naumentos ¢ CCA.
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Abstract

Objective: to evaluate the possibilities of dynamic scintigraphy for the diagnosis of esophageal dysmotility
(ED) and gastroesophageal reflux (GER) in patients with systemic sclerosis (SS).

Material and methods. The study group included 77 patients with established SS of different disease duration
(from several months to 30 years) who underwent Technephyt “*"Tc dynamic esophageal scintigraphy
using two-stage protocol. During the first stage, the esophageal transport function was evaluated; during
the second stage, the presence and severity of GER were assessed. Scans were analyzed using visual
assessment, quantitative estimation of time/activity curves,and a proposed three-point scale for evaluating
ED and GER severity. The control group consisted of 19 practically healthy individuals who underwent
a routine examination to exclude digestive system and gastrointestinal tract diseases, the algorithm
of which included dynamic scintigraphy.

Results. ED was found in 74 of 77 patients (96%). According to three-point scale, severe ED (3 points) was
registrated in 41 (55%) patients, moderate ED (2 points) in 15 (21%), and mild ED in 18 (24%). GER was
diagnosed in 35 of 77 cases (45%): mild GER in 13 (37%), moderate GER (2 points) in 22 (63%), and none
of the patients was found to have severe GER (3 points). A significant relationship between the presence
of GER and the severity of ED was not obtained, but a direct correlation was established between ED
and GER severity.

Conclusion. Most SS patients demonstrated ED of varying severity associated with mild and moderate
GER in nearly 45% of the cases. The study results confirm the practical significance of dynamic scintigraphy
for assessing the esophageal transport function and GER in SS patients,

Keywords: dynamic esophageal scintigraphy; systemic sclerosis; esophageal transport function; esophageal
dysmotility; gastroesophageal reflux.
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Beepnenue

CucTeMHbii CKNEPOo3, UK CUCTeMHEs CKNepo-
aepmusa (CCL), - ayroummyrHoe 3abonesanue He-
YCTAHOBNEHHOIO NPOMCXOXAEHUA CO CNOXHLIM na-
TOT@HE30M W NONMOPraHHLIM NOPAXEHUEM, KOTopoe
XapaKTepuayeTcs COCYAUCTBIMM 1 UMMYHONOTUYe-
CKMMW HapYWeHWAMK, npusoaswmmu Kk Gubpoay
KOXMW W BHYTPEHHUX OPraHoB, B TOM YMCNe Xenyaoy-
HO-kMWweyHoro Tpakra (XKKT) [1-4].

OCHOBHLIMU NATOrEHETUYECKMMU MEXAHN3MaMM
CC/A sBnA0TCA: NOBLILWEHHLIR CUHTES BHEKNETOYHOIO
MAartpukca ¢ NocneayiowmM Nporpeccupyiowmm eu-
Opoaom 8 pesynsrare AUCHYHKUMM IHAOTENNA COCY-
A08 MUKPOLMPKYNISTOPHOIO 38eHa, AncBanaxc rymo-
PansHOrO U KNETOMHOMO UMMYHUTETE W AMCHYHKUMA
GubpobpacTos, BLI3BAHHLIE NOKA HE YCTAHOBNEHHbI-
Mu pakTopamu [3-6]. 3amewerne rnaakoMbILLEHHbIX
kneTok nponudepupylowmumn pubpobnacrammu u oT-
NOXEHUAMM KONNArEHOBLIX BONOKOH NPUBOAUT K yTON-
LLIEHWIO W PUTUAHOCTY CTEeHOK opraHos XKT [1-6].

MNopaxexue nuwesoga npu CCH ecrpevaercs
npumepHo y 90% BonkHbIX U XapakTepuayercs aud-
y3HLIM PACLUMPEHUEM BEPXHNX OTAEGNOB C CYXXEHUEM
B HUXHEN TpeTh, ocnabneHuem NepucTansTmku u pu-
TMAHOCTLIO CTeHoK [3, 5, 7]. MoMuMo 3T0ro BCTpeya-
I0TCA NEMTUYECKUE A3BLI U CTPUKTYPLI, @ TAKXKE MPbi-
XM NULLEBOAHOTO OTBEPCTUA Anadparmet. CHUXeHne
A3BNEHWUA HUXHErO NULLEBOAHONO CHUHKTEPE NPUBO-
AUT K BOZHUKHOBEHUIO racTpoasodareansHoro ped-
nokca (MFOP) ¢ MHAYKUMER KMLWEeYHOW MeTannasvm
(nuwesona BappeTTa) u NOBLILWEHHOMY PUCKY pas-
BATUR 3AEHOKAPLMHOMBL U CTEHO38 HUKHErD NULLE-
soaHoro couHktepa [3, 8). HapyweHue MOTOpPUKK
nuuiesona v pedniokc BO3HUKAKOT 8 peaynbrare 3a-
MELLEHNS TNAAKOMBILLEYHLIX KNETOK HWXHEN TPeTu
NALWEBOAA KONNAreHoM; NonepevHononocaras my-
CKynaTypa BEpXHEN TpeTu nuuesona obLIMHO He no-
spexaaetcs [3].

[eTeporeHHoCTLI0 NAaTOreHeTUHECKMX GaKTo-
POB O6BLACHAOTCR NONUMOPDHOCTE U NONMCUHAPOM-
HOCTb 3a6onesanun. MNepssim nposenexHuem CCL mo-
ryT GbiTh TPYAHOCTM C rnoTalumem, aucdarua, xoTs
y HexoTopbix naumeHToB 3abonesaHue nporexa-
er 6eCCUMNTOMHO B TEYEHME ANUTENLHOrD Bpeme-
Hu [9]. B TO Xe BpeMs Nporpeccupyiouiee TeveHue
CCA npueoguT K passutuio Heobpatumelx Gubpoa-
HbIX M3MEHEHUI 1 HapyLWeHMIo GyHKUMKM NUWeBoaa,
K MHBANMAM3auMmM TPYAOCNOCOBHOro HaCeneHus, 410
obycnoenuBaeT CouManbHyK 3Ha4MMOCTL NPOBNEmbl.
B cBA3u C 3TMM PaHHAR AMarHOCTVKE NOPAXEHWA NK-
LeB0Aa BAXHA C LENbIO CBOEBPEMEHHOMO Havana Te-
panuu [1-9].

OaHMMKM 13 cambix PacnpoCTPaHEeHHbIX A8
ouexkn mopdonorun n GyHxunn XKT, B 4acTHOCTH
NUWEeBoAa, RBNKIDTCH PEHTTEHONOTUYECKNE METO-
apt [10, 11], BxNYaOWME PEHTTEHOCKONWUID C NPO-
rnariBasmem 6apueson BaBecH, KOTOPAanA 3anonHAET
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NPOCBET NUWEBOAA, O4epyMBas ero cTexxu. MNpoue-
Aypa xopowo nepeHocuTcs BonbHbIMKM, OAHAKO AaH-
HBIE O TOYHON OUEHKE PYHKUMOHANbHLIX HAPYLUEHWIA
npoTtueopeymssl [9].

B HacTosiuwee spems Hanbonee WuMpoko npume-
HREMBLIM METOA0M MOPHONOrUYECKON OLEHKU NPK 3a-
BonesaHuax NULLEBOAA ABNAETCH IHAOCKONUA (330-
¢aroracTpoayoaeqockonus, ArAC) sepxHux 0TAEN0B
XKT [11-13], xotopas obnapaer BLICOKMMWU YyB-
CTBUTENLHOCTBIO U CNEUM UYHOCTLIO B BLISBNEHUN
CTPYKTYPHLIX M3MEHEHWIA, TAKUX KAK CTEHO3, KPOBO-
TeyeHne, 40OPOKaYECTBEHHOE WK 3N0KAYECTBEHHOE
HosooOpa3oeaHve u Ap. B TO Xe BpemMa BO3IMOXHOCTU
v nons3a 3IAC ans paHHen aMarHocTuku GyHKUMO-
HanbHbIX HapyLWeHnn GyHKUMK NULLIEBOAA, B TOM YUC-
ne npu CCA, orpaxnyeHHs [9].

Cpeam metoaoe QYyHKUMOHANLHONR OUEHKW MO-
TOPHOR YHKUMKM NULLEBOAA U NULLEBOAHO-XENY-
AO4HOTO Nepexona «30M0ThiM CTaHAAPTOM» ANErHo-
CTUKM cuuTaeTca MasomeTpus (3, 11, 13-15]. 3oHa,
OCHALUEHHbIA HECKONbKUMKU [OaTyMKamu LaBNeHws,
cnocoBeHd MaMepsTh CUNY U aMnnTyay MblLesHbIX
COKpaLLeHWit KaK B NOKOE, Tak 1 BO BPEMS rMOTaHUA,
Y naumertos ¢ CC/l MaHOMETPUA YalLe BCEro yKasbl-
BAET Ha HM3KYIO aMNIUTYAY MbILLIEYHBIX COKPALLEHUNA,
peakme cokpalieHma 1 obulyio HeaddekTMBHOCTL ne-
puctanstukm [9, 13-15]. Kpome Toro, pexomeHayer-
C5t BbINONHATL BHYTPUNULLEBOAHYIO CYTOMHYIO pH-Me-
TPWIo unu pH-umneaascomeTpuio (11, 13, 14].

OnHaxko v 3HAOCKONKUA, ¥ MAHOMETPUS ABNAIOT-
Cs TPYAHOBLINOAHUMBIMY MHBA3NBHLIMK METOAAMMN,
manonpuemnemsiMmu ans nauventos ¢ CCL, ocobex-
HO NPW HANM4YUKN MUKPOCTOMUK 1 TRODUHECKUX Hapy-
WEeHWA CRM3UCTON, KOTOPLIE 33TPYAHRAIOT NPOBEAEHNE
UCCNeNoBaHniA 1 NOBLILLAIDT PUCK BOIHWKHOBEHWA

" ocnoxHeuit [9).

OnHUM U3 AOCTYNHBLIX, HEAOPOTUX U aTPaBMaTHY-
HbiX CnocoboB PyHKUMOHANLHOW OLEHKW NUEeBsoaa
ABNAETCA PANUOHYKNMAHLIA METOA — AMHAMWYECKan
cumHTUrpadus nuwesona (ACUN) ¢ konnonaom, me-
YEHHLIM U30TONOM *TC (TexHeums), KoTopbIR Npu-
MEHSIRTCA C 3TOW Uenbilo ¢ Havana 1980-x rr. m no-
CTAaTOMHO XxOpowo cebs 3apekomenpoean [16-18).
Wcnone3oeanme ACUMN gaer BO3MOXHOCTL NONYYUTL
DYHKUMOHANBHYIO OLEHKY aKkTa rmoTaHuA, uccneays
MOTOPHO-3BAKyaToOpHyl0 QyHKUKID M CKOPOCTL ne-
pucransTvky nuwesoga [19-21]. Metoa ACUN He
MOXET 3aMEeHUTbL 3HAOCKONWIO MNW PEHTTEHOCKOD-
NUIO 8 BLIABNEHMM MOPGONOrUYecKnx aHomanui,
HO OH nNpeacTasnseT co6oit HeMHBa3UBHLIN addex-
TUBHLIA CcNOCO0 OUEHKM PYHKUMKM NUWEesoaa, Ko-
TOpbI XOpOWo nepeHocntes GonbHbiMu [17-21).
OrpaHu4eHMem SBNSETCA OTHOCUTENLHO HU3KaR BOC-
NPOU3BOAUMOCTL, AN NOBLILLEHWA KOTOPOR pPexo-
MEeHIyeTCa BuiNONHATL npoueaypy Gonee sem npu
OAHOM rNoTaHuu. B TO Xe BpemMa MeToa oTnnyaeTcs
BbICOKMMW YYBCTBUTENBLHOCTLIO U CNEeUMPUIHOCTLIO
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B avaruvoctuke 9P [10, 16). Ewe oaHUM LOCTOMH-
cteom JACLIMN B cpaBHEHWM C PEHTIEHOCKONUen ABNA-
eTCH MeHbLIasn Nyyesan Harpyaka Ha nauuneHTa, 4uTo
NO3BONAET BLINONHATL MOBTOPHLIE WUCCNELOBAHUA
C Uenblo aguHamuyeckoro HabninaeHus 3a TeveHnem
3abonesaHuna u oueHkn acddekra nevenun [22].

B oTevecTBeHHOW nuTepaType COBPEMEHHbLIE
ny6nukauvum ¢ npumexervem ACLIMN npu CCA oTeyT-
CTBYIOT, NOCKONLKY 3a nocneaHve aga AecaTuneTuns
KPYMHbIX MCCNeA0BaHWIA NO CKNEPOAEPMUU NULLEBO-
Na He NPOBOANNOCS.

Lens - onpepeneHue BO3IMOXHOCTEN AUHaMU4e-
CKOW cumMHTUrpadmm B OUEHKE MOTOPHO-3BaKyaTop-
HOW hyHKUMm nuesona v MOP y naumnenTos ¢ CCL,.

Martepuan n meToabt

MpoBeneHo peTrpocnekTMBHOe AUHAMWUYECKOE
ncenenosaume Ha 6ase NAY3 «PecnybnukaHckas knu-
Huuyeckas 6onbHuua» Munaapasa Pecnybnukm Tatap-
craH (r. KazaHb).

B OoCHOBHYIO rpynny BKN4eHbl 77 NaumeHdTos
(68 xeHwmH n 9 MyxyuH) ¢ anddyaHon N NUMUTUPO-
BaHHoOn popmamm CCL y 42 n 35 GonbHbIX COOTBET-
CTBEHHO, HaxoamBluMxcs Ha obcnenosaHvm n neve-
Hum € 2017 no 2022 rr. CpeaHnuit BO3pacT nauneHTos
cocrasun 50 (41-59) ner.

Y 65 u3 77 nauvenrtos (84%) auarHoctuposa-
HO XPOHW4ECKOE MEeANeHHO Nporpeccupyloulee Te-
yeHue, y 12 (16%) - nopoctpoe. HavansHan craama
CCA onpepensinacek y 6 (8%) 6onbHbIX, passepHyTas -
y 57 (74%), noaausns -y 14 (18%). Npononxurtens-
HOCTL 3aboneBaHunst COCTaBNsNa OT HECKONBKUX MECA-
ues no 30 ner.

XKanobel  npeuMmywlecTBeHHO Ha  ancdaruio
npeabsensnm 57 (74%) nauneHTos, na Hux 19 (33%) -
Ha naxory. Y 20 (26%) 6onbHbIX C YCTAHOBEHHbLIM
anarHozom CCL «nuiieBoaHbix» xanod He 6bino
(puc. 1).

Bcem obcnenoBaHHbIM B yCNOBUAX CTauMoHapa
NpoBeAEHO KNuHUYeckoe obcneposaHne, BKNIOYAB-
wee cbop aHamHesa, OCMOTP, KNMHU4EcKun, Grno-
XUMUHECKUIA, UMMYHONOrMYECKUIA aHanuabl KPOBW
C ONpeaeneHnemM KOHUEHTPaUnn ayToanTuTen, perv-
CTPaUMIO 3NEeKTPOKapANOrpamMmel B 12 CTaHaapTHLIX
OTBEAEHUAX, BXOKApAMOrpaMMbl B NOKOE, ABOUHON
AONNNEPOBCKUIA KOHTPONb, YNbTPa3ByKOBOE uccne-
NOBaHWe opraHos OPIOLWHON NONOCTU, PEHTIeHONOM -
4eckoe uccneaosaHme oprados rpyaHon knetkn, XKT
v anaockonuio BepxHux otaenos XKKT. Mo nokazaxu-
aMm 00bem obcnenoBaHua AONONHANN HEOBXOAUMbI-
MU METOAAMW MHCTPYMEHTANBHON N PYHKUMOHANBHON
AVarHoCTUKK.

B nceneposanme He Brknodany 6onbHbIX ¢ a30da-
ruToMm B craaum obocTpenus, ractpoasodareanbHon
pedniokcHOM BONE3HBIO, B TOM YUCNE FHAOCKONUYE-
CKW HEraTUBHBLIM BapuaHToM, MbKen NULLEROAHOIO
OTBEPCTUA Anadparmo.

[pynny koHTpons cocrasnan 19 npakTuyecku
300P0BbLIX NNL, (15 XEHLUMH U 4 MyX4UHbI) B BO3pac-
Te oT 24 1o 46 net, npoxoAMBLUKMX NnaHoeoe obene-
[0BaHWe C uenblio UcknioYeHus abonesannin nuule-
BapuTensHon cuctemel u XKKT, B anroputm KOToporo
srnoyeHa ACLIMN.

BceM B0NbHBIM 1 NMLAM KOHTPOSBHOM FPYNMb
suinonHena ACUM Ha AByxaeTekTopHoi ramma-ka-
mepe BrightView (Philips, Huaepnanabl), ocHaweH-
HOW HW3KOBHEPreTU4HECKUM KONIMMAToOpPoM ¢ HoNb-
LWMM Nonem BUaeHUs, 3axeaTtbiBalowmm obnacrts pra
N HUXE, BKIIIOHANA BEPXHIOK YaCTb OPIOLWHOM NON0CTH,
nocne nepopansHoro npvema 25 MBk paguodapm-
npenaparta (P®MN) “"Tc-rexnedur (OAO «Auamen»,
Poccus) no aeyxatanHoMy NPOTOKONY B NONOXEHUN
nauneHTa nexa Ha cnuHe. Jlyyesan Harpyaska co-
‘crasnsna 0,005 m3s/MBk. Bce obenenyembie Gbinm
npeaynpexaeHsl o Lenu u nocnegosarTensHocTU Npo-
BeaneHus npoueaypsl. ACLIMN BeinonHanW HaTOWaK,

Het xanob /  [9g%)

No complaints

[ucdarua + usxora /

Dysphagia + heartburn (38)

19 |

Bce «nuwesoaHbier» xanobul / (74%)

57 |

All “esophageal” complaints Y‘
0 10

| I

20 30 40 50 60

Yucno naumenros, n / Number of patients, n

‘ Puc. 1. KnuHuueckue npospnexus y o6cnenosaHHbiX NauMeEHTOB C CUCTEMHON CKNEPOAEPMUEN

Fig. 1. Clinical manifestations in examined patients with systemic scleroderma
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Puc, 2. Pesynstatel AMHAMUYECKOM CUMHTUIpaduu nuwesoaa

EI (Acun) ¢ “mTe-rexHedgurom obcneayemoro K. (26 ner) us
rPYNNbl KOHTPONA!

® e = P> 0 - KaUeCcTBEHHbIA aHanus Tpansuta Gonloca pagnodapmnpe-

napara (P®OMM) Ha cepum m3obpaxewuit B NokaapoBoi pac-

knanke ¢ 0,5-cekyHAHbIM MHTEPBaNoM ¢ 1-i@ no 25-10 CeKyH-

L™y - o Abl NOCNE OAHOMO aKTa roTaHus (HOPManbHOE NPOXOXKAEHME

Gonoca no NUWEBoAy); b = KONUHECTBEHHBIA aHaNU3 TpaH3u-

ta 6onaca POI no nuwesoay (Bpema npoxoxaeHus 7 c), rpa-

DUKM «aKTUBHOCTL/BPEMSY (CBEPXY = NO CErMEHTaM, CHU3Y =

* L - @ @ 8 LENOM NO NULLEBOAY)

. - - . - Fig. 2. Results of dynamic esophageal scintigraphy (DES)
with Technephyt ?"Te in examined Patient K, (26 years old)
from the control group:

E 2 E L ] 3 F 3 a - qualitative analysis of radiopharmaceutical (RP) bolus
transit on a series of images in frame-by-frame layout
with 0.5 sec interval from seconds 1 to 25 after one act of
swallowing (normal bolus transit through the esophagus),
b - quantitative analysis of RP bolus esophageal transit
(transit time is 7 sec), activity/time graphs (top - by segments,

@ bottom - by esophagus as a whole)
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Tabnuya 1
BannbHan CMCTEMa OLIEHKM BbIPKEHHOCTH HAPYLUSHUA TPIHCNOPTHOH QYHKUMM NMwesoa
Table 1
Scoring system for assessing the severity of esophageal dysmotility
Ouexxa 8 6annax / Score in points H
opma /
Mapametp / Parameter 1 2 3 Norm
Bpems TpansuTa Bonwca no nuwesony, ¢ / 15-25 25-40 >40 <15¢c
Time of bolus esophageal transit, sec
Knupesc k 15-# cekyxae, % / Clearance by the 15” second, % 60-80 40-60 <40 90

Mpwumeuanme. Mpy BEIPIKEHHLIX HAPYLIEHWAX TPSHCMOPTHOM yHKUMM nuwesona (Bonee 3 Hannos) nposoaunacs Npoba 8 BEPTUXANSHOM NOACKEsHK
N2UMEHTE C MCNONLIOBIHMEM TOM Xe CaMon DANALHON DUEHKM 1 PICUET3 OCTATOMHOM IKTUBHOCTY B NULIEBOAE K KOHLUY 1-# MUHYTHL

Note. In severe violations cf the esophageal transport function (more than 3 points), a test was performed in the patient's vertical pesition using
the same score and calculating the residual activity in the esophagus by the end of the 1% minute.

C NPUEMOM NULLK HE paHee yeM 3a 8-12 4 oo uccne-
[0BaHWS.

MepBwit 3Tan BKAKO4AN OUEHKY TPaHCNOPTHOW
dyHkumm nuwesona (TMNOMN) u snigBNEHUE PaHHUX
3P (1 MuH nocne rmoTaHus) B pexume ObicTpoit
CbheMku. 3anuch n306paxeHns B AMHAMU4ECKOM pe-
xume 0,5 ¢ Ha 1 kaap B Teyerne 60 c Ha4ymHanm cpa-
3y Nocne nepopansHoro npuema okono 25 Mbk POIN
8 10-15 mn xuaxocTu (aNensCMHOBOTO COKAa) — MHAK-
BUAYaNbHO NOA0OPaHHLIN 00LEM, KOTOPLIA NALMEHT
MOXET NPUHATH OAHUM TOTKOM C NOCNEAYIOLLIMM Bbi-
NONHEHWEM «CyXux» roTaHuit B Teyexme 30 c.

LLns OUSHKN NONYYEHHBIX B AMHaMu4eckon daze
u3obpaxeHun mcnons3osanu nporpammy NM Eso-
phagus (Philips, HuaepnaHabl), NO3BONSOWLYIO aHa-
NU3NPOBaTbL CyMMapHoOe n3obpaxeHne BCero nuile-
BOA3 W KAXOOro ero ovaena (BepxHero, cpegHero
U HUXHErO, BKNOYawLLero obnacTts xenyaka), onpe-
OEensTs BPEMSA Npoxoxaexsus Bonoca 4Yepes nuile-
BOA B LUENOM M KX U3 OTASN0B C NOCTPOEHUEM
KPMBbBIX «@KTMBHOCTL/BPEMSA», @ TAKXE PacCHUTHIBATb
NPOLEHT OCTATOYHOW aKTUBHOCTH.

[epBoHa4anbHO MNPOBOAMAWM  K3YECTBEHHYIO
OULEHKY NONYYEHHbLIX M300paXEeHM, OCHOBAHHYIO Ha
NMPOCMOTPE OTAENbBHBLIX KaApoB, NPU KOTOPOR onpe-
nensanu ocobeHHOCTH MoPdONOruKM MOTKK U NULLe-
BOAO3, BLISBASNM HANUYME HEPaBHOMEPHOCTW Mpo-
OBUWXEHUS W pacnpenenexsus, pparMeHTaumn u/unm
3agepxku Bonca, acnupaunm B AbixaTensHbule MyTu
(puc. 2, 2). 3aTeM BLINONHANN KONWYECTBEHHbLIA aHa-
U3, OCHOBAHHbLIA Ha BbLIYMCNEHMU NAPaMETPOB NO
KPMBLIM «aKTUBHOCTL/BpemMs» TpaHauta PO yepes
NULLIEBOA B LENOM W K2XAbIN M3 €ro OTAENOB C LUEenbio
pa3gensHon oueHku (puc. 2, b). [ins 3T0ro B py4HOM
pexume BbibMpanu COOTBETCTBYIOWIME 30HbLI UHTE-
peca. C NoMOLLbLI0 KONM4ECTBEHHOTO aHanuaa onpe-
nenanu Bpems Tpax3uTa 6onwoca POMN no nuwesoay
M KnMpeHc 3a nepesie 15 ¢ (1abn. 1).

MockonbKy B AOCTYNHOW NUTEPaType OTMeYeH
CyLieCTBEeHHbI pa3bpoc noxasaTteneil HopMbi Bpe-
MEHM TpaH3uTa Bonioca No NULLEeBOAY W KNMpeHca

130 |

x 15-i1 cexyHae, peaynstatel JACUM ¢ ¥ Tc-TexHe-
OUTOM Y NPaKTUHECKM 3A0POBbLIX ML, BLINONHEHHbIE
8 paauousoTonHon nabopatopuu TAY3 «Pecnyb-
nuKaHckas Knuuudeckas OonbHuMua» MuH3gpasa
Pecnybnuku Tatapcrad (r Kasaub), nocnyxunu ans
co3aaHms cobcTBeHHOM 0a3bl AaHHbIX, U NONy4yeH-
HbI€ NOKa3aTenu B AanbHenwWeM NpuMHATLE Kak pede-
PEHTHbIE 3Ha4eHus HOPMbI (CM. Tabn. 1). Ha ocHoga-
HUKM KONMMYECTBEHHOro aHanusa Obiia npeanoxexa
BannbHan CUCTEMAE OLEHKM BbIPDAXEHHOCTH Hapylie-
HuiA TMNOM, koTopas OTPaxXaeT CTENEHb 3aMeANeHuns
npopsuxexus PO no nuLLEBOAY U CTENEHL O4MLLLE-
HUSA NuUuesona (KNMPEeHC) OT OCTaAaTO4HOW aKTUBHO-
ctu POI K 15-i cexyHae uccnenoBaHus.

Ha BTOpOM 3Tane OCYLWECTBAANW BbiSBNEHWE
3nu3oa08 no3gHux MN9P n oueHusanu Bpems xeny-
[04HOM 3BaKyaumu. Nocne OKoH4YaHWA Nepeoro arana
perucrpaumnm n3obpaxeHuit NauneHT NPUNoaHuMan-
CR Ha cTone ramma-kamepst ans npuHaTus 400 mn
anenbCUHOBOIo COKa (MW BOAbL!, CMELLaHHOM C Nn-
MOHHOW KWCNOTOW), NOCNE 4Yero BHOBb NPUHMMAN
MONOXEHWE NEXa Ha CNUHEe, KOTOPOE COXPaHan Ha
NPOTSXEHMU BCEro BPEMEHW uccnenosaHus. lNMocne
yknagxku 6016HOro HA4MHANW 3aNMCL HOBOW CEPUM NMo-
cnenoBaTentHbix n300paxeHnii B AMHAMWYECKOM pe-
xmme 1 xaap B 3 ¢ B Teyerne 30 MuH.

Ouexky n3obpaxeHuin OCYLECTBARIW C NOMO-
WhIO KAYECTBEHHOID W KONMYECTBEHHOr0 aHanwu3a.
Mepsbiit OCHOBAH Ha BM3yanbHOW oueHke pednokca
B PEXWME NOCNea0oBaTensHon Bu3yanu3auum crpyn-
NUPOBaHHBIX M300paxeHnin. KonmyecTBeHHbIN aHanua
3a3KM04YaNncs 8 BLIYMCNEHUU 33AaHHLIX NApPaMeTpos
KPWBbLIX «aKTUBHOCTL/BPEMS», NOCTPOEHHLIX C 00na-
CT¥ NULLEBOAA, C MOMOLLLID KOTOPbIX OLEHMBANM KO-
nu4ecTso anu3oa08 M'OP 1 X ANMTENLHOCTL. 3a narto-
noruseckuin 'SP npuHMMany NOBTOPHOE NOBLILLEHUE
aktTueHocTn POI Han obnacTeio nuuiesoaa Gonee
4% OT akTUBHOCTM B 0OnacTu xenyaka.

Mopobuo ouexke TNOMN OGwina npeanoxeHa
BannbHas OueHKa BuipaxeHHOCTH 3P Ha ocHosa-
HUW aHanNM3a KONW4YecTBa 3nu3oaos pedniokca, ero
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Tabnuya 2
BannsHas cucTeMa OUEHKM BbIPAKEHHOCTH racTpo33odareansHoro peduiokca
Table 2
Score system for assessing the severity of gastroesophageal reflux
QOuexka 8 Bannax / Score in points
Mapamertp / Parameter
1 2 3
Konwuecrso 3nuzom08, n / Number of episodes, n 2-3 4-8 >9
LinurensHocTs, ¢ / Duration, sec 30-45 45-60 >60
YposeHs 33bpoca / Rising level Nucranorsii / Distal Cpearxun / Medium MpoxcumansHbii /
Proximal
Cine FLOWANT 1 | v O * [ Segmentcurves | ~

FLOV: el L

Segment curves

Puc. 3. Pesynbrates ACUM ¢ *"Te-Texsedurom y naumenTku J1. (60 NET) C rUNEPKUHETUSECKMM TUNIOM HADYLLSHWUS MOTOPHKM NuLie-
B0OA3, rpaduKn *aKTUBHOCTH/BDEMAD. YMEDEHHO BLIDANEHHDE HIPYWeHWe TPaHCNOPTHO! (yHKumMK nuwesoaa (TNOMN) Ha yposHe
HWKHEH W CDeaHen TPETeH Mo CnacTuyeckoMy Tuny. Bpems Tpaxsura - 34 ¢, knupesc X 15-A cekyxage - 51%

Fig. 3. Results of DES with Technephyt *™Tc in Patient L (60 years old) with hyperkinetic type of esophageal dismotility, activ-
ity/time graphs. Moderate spastic type disorder of esophageal transport function at the levels of lower and middle thirds. Transit
time is 34 sec, clearance by the 15 second is 51%
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OPHTHMHAJIBHME CTATHH

ANMTENBHOCTK, ypoBHs 3abpoca M3P (tabn. 2). 310
MO3BONMNO CONOCTABUTL BLIPAXEHHOCTL HAPYLEHMWIA
TNDMN u M3P y 6onbubix CCA.

CratucTuyeckyio o6paboTky AaHHbIX NPOBOAM-
Ny € NOMOLWLIO NporpamMmbl Statistica 14.0 (Windows
XP/Nista 7). Mpadmyeckue aaHHbie aHannauposanu
8 nporpamme Microsoft Excel 2010. AHanu3 konude-
CTBEHHbIX AAaHHbLIX NPOBOAMAM NO3TanHo: 1) onpeae-
NeHVe HOPMANBLHOCTU PacnNpefeneHrs NO KPUTEPHIO
W-recra WWanupo-Yunka; 2) cpaBHEHWE COBOKYNHO-
CTeil NO KONWYECTBEHHLIM NpU3Hakam (Henapame-
TpUyecknin asanua) no U-kputepuio MaHHa-YuthHu,
3) n3yyenue CBR3U MeXay NPU3HaKaMu no koaddu-
UMeHTY koppensumu Crninpmena u BINONHEHWE KOppe-
NAUMOHHO-PErPECCMOHHONo aHanu3a Ans yCTaHosne-
HUSA TECHOTbI CBA3M NPU3HAKOB.,

Cine FLOW ANT
ey

Peayneratsl

M0 AaHHBIM KaYECTBEHHOTO W KONWMHYECTBEHHO-
ro aHanuaa nsoGpaxeHunin, nonysenHsix npu ACLIN
B FpYNNe KOHTPONS, CYLLECTBEHHLIX OTKNOHEHMIA TPAH-
3ura 6onoca No NULLEBOAY B LLENOM M N0 BCEM TPEM
€ro CermMeHTaMm He BuifBneHo. Bpema npoxoxaeHus
Bonoca B cpeardem no rpynne cocrasuno 7,1+ 2,8 ¢,
knupeHc - 90% w Gonee, YTO COOTBETCTBYET HOP-
ManbHbIM nNokasarensm (CM. puc. 2, b).

MO A3HHLIM KAYECTBEHHOIO W KONWUYECTBEH-
HOro asanuaa y 33 a3 74 naumentos (45%) ¢ ava-
FHOCTUPOBAHHbIMKU HapylwieHusmu TN BoisBneH
FUNEPKNHETUHECKNIA TUN HAPYLLEHWMA MOTOPMKW NK-
wesona (puc. 3), KOTOpPLIV XapakTepnayeTcs BuICTPoR
Ha4anbHOW 3BakyaumMen C eaMHUYHBIMWU WNK MHO-
XECTBEHHLIMK 3NU304aMK NOBTOPHOTO NOBLILWEHWUA

< 0 * [ Condensed imag..
Whole curve Tm——
Aoa
l 4
AN
vl v

Puc. 4. Peaynerate ACUN ¢ " Te-exsedurom y nausenta /1. (42 rona) C rMnOKUHETHHECKUM TUNOM HAPYWIEHHA MOTOPHKM NMLLE-
BOA3, rpadmkn «3KTHBHOCTL/Bpeman. Buipaxenman 3agepwxa npoxoxaenus Bonwoca POM Ha ypoBHE HMKHER ¥ Cpeaned TpeTen.
Bpems nuwesoaHOro TPaHIuTa e onpesensieTcn. OCTaTouHas aKTUBHOCTS K KOHUY 1-@ MusyTsl - 90%

Fig. 4. Results of DES with Technephyt *™Tc in Patient L (42 years old) with hypokinetic type esophageal dismotility, activity/time
graphs. Pronounced delay in RP bolus transit at the level of lower and middle thirds. Transit time is not determined. Residual
activity by the end of the 1" minute is 90%
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aKTUBHOCTM BO BCEX CerMeHrax nuuiesoga, oTpa-
XaloLWMMN Hann4ne CerMeHTapHoro cnasma npenmy-
LLLECTBEHHO B AMCTAaNbHbLIX U CPeaHux otaenax. Bpe-
MS MULLIEBOAHOIO TPaH3nTa B CPeaHeM cocTtasmio 32
(28-36) c, knupeHc Kk 15-i cexkyHae — 53% (47-59%),
4TO cooTBeTcTByeT 2 6annam no wWkKane BbipaXeH-
HOCTW HapyweHnuin TINOM.

Y 41 (55%) naumeHTa HapyLeHUs MOTOPUKK Nu-
Lesoaa UMenu rmnokMHeTu4ecknin Tun (puc. 4), xa-
PaKTEPU3YIOLLMIACA 3HA4YUTENbHbIMU 3aMensIeHUEM
unn 3aaepxkoi POMM, 06ycnoBneHHbLIMU CHUXEHUEM
TOHYCa HWXHEro nuueBsoaHoro chuHkTepa n oTcyT-
CcTBMEM nepucTanstuku. CpegHee Bpems NueBoa-
HOro TPaH3uTa He ONpPeaensnochb, OCTaTo4yHas akTuB-
HOCTbL cocTasnsna B cpeaHem bonbwe 80% k KOHUY
1- MUHYTBI.

Okaszanocb, 410 Yy 60NbHLIX C FMNOKMHETUYE-
CKMM TUMOM HapyLleHMa MOTOPHOM QyHKUMKU nULe-
BOAA MPOAOMXUTENLHOCTh aHamHe3a 3abonesBaHus
[oCcTOBEPHO Bonblie, YeM Yy NauueHToB C runepku-
HeTudeckum Tunom: 13,8 £ 8,24 n 3,27 £ 2,14 coor-
BeTcTBEHHO (p > 0,05). Jlnwb y 1 6onbHOro ¢ npoaon-
XUTENBHOCTBLIO aHaMHe3a 26 neT He Obi1o HapyLeHus
TA®MN.

Mo paHHbIM BannbHON cucTeMbl oueHku TIHdMN
y 6onbHbix CCL, BbipaxeHHoe (3 6anna) HapyweHue
MOTOPMKM NULLEBOAA OTMEYanocsk B 41 cnyyae (55%),
YMEpPEHHO BbipaxeHHoe (2 6anna) — B 15 (21%), cna-
BosbipaxeHHoe (1 6ann) — B 18 (24%). Y 3 (4%) na-
LIMEHTOB HapYLLEHWIA MOTOPUKW HE BbIABIEHO (pUc. 5).
lMpu cpaBHEHUM C NoKasaTensaMu rpynnbl KOHTPONS,
B KOTOPOM HapyweHuii TN He onpeaenexo, pasnu-
4yna 6annoBs, xapakTepuayoLLMX BbIPaXEHHOCTb Hapy-
LEHMS MOTOPUKM NULLEBOAA, OKA3anCh CTaTUCTUYE-
CKM 3Ha4YMMbIMK (U-kpuTtepuin MaHHa—-YUTHM).

. 2 6anna / 2 points
. 3 6anna / 3 points

] Hopma / Norm

1 6ann /1 point

Puc. 5. Pacnpegenexue nauueHTOB C CUCTEMHOW CKnepoaep-
MMEN NO BbIPAXKEHHOCTH HAPYLWEHUA MOTOPUKM MULLEBOAA

Fig. 5. Distribution of patients with systemic scleroderma by
severity of esophageal dismotility

Her IP / No GER
[:] 1 6ann /1 point
. 2 6anna / 2 points

Puc. 6. PacnpeneneHue naumMeHTOB C CUCTEMHOM CKnepoaep-
MUEN N0 BbIPAKEHHOCTU racTpo3sodareansHoro pedniokca
(r3P)

Fig. 6. Distribution of patients with systemic scleroderma by
severity of gastroesophageal reflux (GER)

Mo paHHBLIM Ka4eCTBEHHOrO U KONUYECTBEHHOMO
aHanu3a u3obpaxeHuit, nony4eHHbix npu ACLM Ha
BTOPOM aTane uccnepnosanus, MNP BoisisneH y 35 ns
77 naumeHToB (45%), B TOM yncne cnaboBbipaxeH-
Hbi (1 6ann) —y 13 (37%), yMEPEHHO BbIPAXEHHbIN
(2 6anna) — y 22 (63%). BoipaxeHHbit (3 6anna) MNP
He BbISIBNEH HM B OAHOM cny4ae (puc. 6).

B ka4yecTse npumMepos anarHoctTupoBaHHoro N3P
npueoaum aanHble ACLIM asyx naumentoe ¢ CCA
(puc. 7, 8).

. {
3 - -
[1/120] [21/120) [41/120)

| ! !

- v -

[61/120] (81/120) [101/120]

Puc. 7. Pesynbratel ACUN ¢ **™Tc-texHeduTom y naumenta Jl.
(44 ropa). KayectseHHan ouexka TpaHauta Gonioca POMN no
nuuiesoay. Busyanusauus 3nu3opa pedniokca NpPOAONKM-
TenbHOCTbIO 15 € (5 kaapoB € BpeMEeHHbIM UHTEPBanoM 3 ¢),
NOAHMMAIOLLEroCca A0 CPeAHe TPeTH NuLieBoaa

Fig. 7. Results of DES with Technephyt **"Tc in Patient L.
(44 years old). Qualitative assessment of RP bolus esopha-
geal transit. Visualization of a reflux episode lasting 15 sec
(5 frames with a 3 sec interval), rising to the middle third

of the esophagus
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Puc. 7. Pesynstatel ACUN ¢ ¥ Te-rexuedmrom y naumenta 1, (40 ner). KavecrseHHan  KONUYECTBEHHAR OUEHKE TpaniuTa Bomoca
PO no nuwesoay, BUayanuiatuma MHOKECTBEHHLIX INK30008 PEDMOKCE ¥ TRADUK «aKTHBHOCTL/BPEMAY, OTPANAIOLWMI NOBIWEHKE
aktweHocTw POI & dopme nukos ¢ obnactv nulwesona

ig. 7. Results of DES with Technephyt ™™Tc in Patient L (40 years old). Qualitative and quantitative assessment of RP bolus
sophageal transit. Visualization of multiple reflux episodes and an activity/time graph reflecting an increase in RP activity
th

e
in the form of peaks from the esophagus area

-
/
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Mpwy aHanuae BbiPaXEHHOCTM HapyweHun TN
y BoneHbix CCLL ¢ paznuyHbiMu TUNamm aMcOyHKUMK
0Ka3anoch, 410 cnaboBbipaxeHHsie (1 6ann) u ymepeH-
Hble (2 6anna) Hapywenus npeobnanany y naumeHTos
C MUNEePKIMHETUHECKUM TUMNOM, BoipaxeHHoie (3 Ban-
na) — y Bcex BOnbHbIX C MNMNOKMHETUYECKUM TUMOM.
Y10 kacaercqa 3P, 2aBUCKMMOCTH OT TUNA HapyLLEHUS
MOTOPVKM U BEIPAXEHHOCTHIO MOP BuiIfSBAEHO He Bbino.

[ns yCTaHOBNEHWA 3aBUCUMOCTW MEXAy Hapy-
wexuem TINOMN n Hanuymem v BoipaxeHHocTLo 3P,
ANMTENBHOCTLIO 3ab0onesaHus NPOBEAEH KOPPENsLum-
OHHbIW aHanu3 y 77 naumentos ¢ CC. B rpynny axa-
NU3MPYEMBIX NPU3HAKOB BOLUNWM AaHHbie BannbHOM
ouexku MSP 1 Hapywerwia TNOM.

MepBoHaYyansHO ONPeaensnu Hanuuue CBA3U
Mexay suisenesnem 3P 1 BbipaXeHHOCTLIO HapyLue-
Hua TNOMN, ans 4ero ucnons3osanu KO3GOUUMEHT
paHroBoit koppenauuu r, Cnupmena [23]. Mo pesyne-
Taram NPOBEAEHHOr0 aHanM3a B3auMOCBA3b MEeXay
HanuyueM N'OP u BbipaXeHHOCTLIO HapyLieHus TNON
He ycraHoBnena (r,, = 0,342; p > 0,05).

BblI0 NPEeAnonoXeHo, YTO BLIPAXEHHOCTbL Ha-
pyLUeHUA MOTOPUMKM NULLIEeBOAZ Y naumeHTos ¢ 9P
33BUCUT OT CTENEHW BbipaxeHHoCTM camoro 3P
Lns nposepku 3Tom runoTessl y 35 (45%) nauneHTos
¢ 3P BLINONHEH KOPPENSUMOHHBIA aHANWU3 BbIDAXEH-
HOCTH pedniokca u TINOM, AONONHEHHLIA aHANM3OM
NUHENHOW perpeccun ¥ OUEHKOW CTaTUCTUYECKOM
3HauumMocTu no t-xputepuio CtoioaeHTa. MNonyyeHHbie
[3HHbLIE CBUAETENLCTRYIOT O HAIMYUK NPAMOM, 3aMeT-
HOW (NO Wwkane Yeqnoka), CTaTUCTUHECKM 3HAYNMON
3asucumoctu (r,, =0,724; r=0,607; p=0,051083)
Mexay BbipaxeHHOCTLI0 N3P 1 Hapywenus TNOMN.

O6cyxaeHne

Y naumentos ¢ CCl nuwieBon ABNSETCA OOHUM
13 Haubonee 4acTo NOPaxXaeMbiX BHYTPEHHUX Opra-
HOB. B cnyyae no3nHen AMarHoCTUKY ero BOBNeYeH-
HOCTW B NaTONOrM4eCcKnii NPOUECC U HECBOEBPEMEH-
HO HA4aToro NeYeHNs NPOUCX0AUT NPOrPeECCUPYIOLLIEE
pa3suTue HeoOpaTUMbIX CKNEPOTUYECKUX Pacrnpo-
CTPaHEeHHbIX M3MEHEHUN, yCcyrybnsiowmx 1 6e3 Toro
nnoxoi obiwwmia nporto3 6onbHbix CCA [24]. Moatomy
NPUMEHEHWE 3AEKBATHbIX METOA0B ANArHOCTUKM NO-
PaXEHUs MULIEBOAa Ha PaHHUX CTaausx SBNSETCH
BAXHOW 32034€eN.

KoHeuHo xe, peweHmne 0 8ulbope TOro unu MHoro
AWarHoCTUYeCKOro MeToAa UCCNefoBaHus ANs OUeH-
ku TMNOM BO MHOrOM 32BUCUT OT KITMHUYECKOM KapTu-
Hbi 3aboneBanuns [25]. B 6OnbWMHCTBE CNy4aeB CUM-
nTombt aucharum v MOP NPUCYTCTBYIOT Ha PAHHUX
cragusix 3abonesaqns CCL, oaHaKo y 4acTu naumeHx-
TOB nopaxexue NuLLesoaa ANUTeNLHOE BpeMs Npo-
TexaeT BeCCMMNTOMHO, NPU 3TOM 3HAOCKOMUYECKOE
VNW PEHTTEHOCKONWYECKOE UCCNEA0BaHME NPUMEDHO
y 3/4 GonbHbIX BHIRBASET AWNaraumio nuwiesoana [14].
MopobHas cuTyauus Habnoaanacs v B Hawewn paboTe:

y 20 u3 77 naumeHToB (26%), BKNIOYEHHbLIX B UCCneno-
BaHue, He ObiN0 «NULLLEBOAHBIX> Xanob.

Kak npaswno, anroput™m UCCNeaoBaHmns Npu Ha-
nmymu gucdarMy nNepBOHaYanbHo npeanonaraet
BbINONHEHUE peHTreHockonuun ¢ Bapuem unu 3IAC
C UeNb0 UCKIIIOYEHUS CTPYKTYPHLIX M3MEHEHWUI B NA-
wesone, nocne Yero 8 nnaxd obcnenosaHus BKI4Ya-
KOTCA METOAbI QYHKUMOHANLHOW OLEHKW, Cpeaun Ko-
TOPbIX NPEAN0YTEHUE OTAZETCH MaHomeTpum [11, 13,
14, 25, 26]. Nocnenxnas BCe Yallle NPUMEHAETCH AnA
OWArHOCTUKWN NEPBUYHLIX HAPYLUEHWIA MOTOPUKK M-
LEeBOAa, K KOTOPbLIM OTHOCHUTCS CK/IEPOASPMMS, a Tak-
Xe Kapawuocnasma, 0OCTpyKuuu NMULLEBOAHO-XEeNy-
A04HOr0 CoeaAnHeHus, Hecneumdu4eckux HapyLeHun
MOTOpUKKM M Ap. OgHaKO MaHOMETPUA UMEET CBOM
OfPaHU4EeHUs, B TOM YUCNE CBR3aHHbLIE C METOoANYE-
CKUMM CNOXHOCTSIMM, 3 TAKKE NPUEMNEMOCTLIO Ans
GonbHbix CC. KpomMe TOro, Hanuuue camoit MaHo-
MEeTpUYEeCKoN TPyDkM B NULLIEBOAE MOXET NOBIUATL
Ha 3hdeKTUBHOCTL COKPALLEHMA ero MaakoMbilLey-
HOro cermeHTa. M ewe 04HO BaXHOE OrpaHuyeHue
0BycnosneHo HeAOCTaTO4YHON PACcNpPOCTPaHEHHOCTLIO
METOAA ¥ BO3MOXHOCTLIO LUMPOKOr0 €70 NPUMEHEHUS
B NOBCEAHEBHON KIMHWYECKoM npakTuke [9, 26].

MMeHHO NO3TOMY B HalleM WUCCNefoBaHuu ans
OLLIEHKM MOTOPMKM NULLEBOAE Dbin NPUMEHEH paauo-
HYKNUOHLIA METOO — AMHAMUYECKas cumHTurpadus,
KOTOpas XOpOoLWO0 NepeHocuTcs BonbHbIMKU, METOAM-
YEeCKM NMPOCTO BLINONHUMA NPU Hanuyumn Mobdon ram-
Ma-kameps! ¢ DONbLKMM NMONeM BUOEHWA NEeTeKTo-
pa u, N0 MHEeHWIO psaa aBTOPOB, SBARETCA METOAOM
8uib0pa NS paHHen AuarHoCTukn Hapylwenuin TIOMN
u 3P [21, 27, 28], naxe y aetei u mnageHues [16].
B nocnegxve roasl metoa ocobenHo BocTpeboBaH
ANA OUEHKWM Hapylwenun He Tonbko TINPM, Ho u xe-
NyoKa ¥ KULLIEYHWKE Y NALMEHTOB C NOCTaBNEeHHbLIM
wnu npegnonaraemsiM amar#o3om CCL [28].

Y abconwotHoro 6GonbwwuHcTea BonbHeix CCL
B HalleM WCCNEeAOBaHWMM BbISBAEHLI HAPYLUEHWSA MO-
TOPWKW NWULLIEBOAA, NPU 3TOM B MNONOBMHE CNy4aes
(55%) — BbipaxeHHble, 4TO COBMAdaeT C AAHHbIMM
nuTepaTypsl M pe3ynkTatamu, MNONyYeHHLIMKU pa-
Hee [21, 28]. B 1o xe Bpemsa y 33 naumeHTos onpe-
OEenanuce yMEepeHHO U  CcnaboBLIpaxXeHHble Ha-
pywexua TNOMN (15 (21%) u 18 (24%) cnyyaes
COOTBETCTBEHHO) C BpemeHem TpaxauTa bonoca oo
25 1 40 ¢ 1 4OCTaTOYHO OLICTPLIM KNMPEHCOM NuLLe-
BOQA, YTO NO3BONWMNO CBOEBPEMEHHO Ha4yaTb COOT-
BETCTBYIOWYIO Tepanuio. [0 AaHHbIM NUTEePaTyphl,
y nauuentos ¢ CC/] spems TpaHauta Bonoca cyuue-
CcTBeHHO npeebiaeT 30 C 1 BoiSBNAETCS BupaXeHHan
3anepxka Gonoca POI x 10-i cekyHae [, 21, 26].
Cnenyer OTMETWUTb, 4TO B CYLLECTBYIOLWMX nyGnuka-
LUMAX MOKa3aTeNn HOPMa/bHLIX 3HAYEHUM BPEMEHM
TPAH3UTa M KIMPEHCA NULLEBOAA A0CTAaTOYHO Bapua-
Benohbl [9, 29], 8 CBR3M C YEM HA OCHOBaHWM PE3YNb-
TaTOB WMCCNENOBaHMI NPaKTUYECKW 3A0POBLIX NUL
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OPUTMHAJIBHBIE CTATBH

Hamm cospnana cobereeHHas basa naHHbIX U onpeae-
NeHbl NoKasatenu, KOTopbie B AanbHenwem npuHATL
Kak pedepeHTHbIe 3Ha4YeHUS HOPMBbI.

Yo kacaetca 9P, B Hawem uccnefosaHuu OH
BLIABNEH NOYTH Y nonoBuHbl 6onsHbix CCL (45%), 4T0
ABNAETCSH XapakTepHbiM ANs 310 natonorum [16, 28,
30-32]. OpHako cnenyeTt OTMETUTD, HTO BbIPaXEHHbIE
1 BbICOKME pednioKChl He ONPeaensinnucs HA B OAHOM
cnyyae, y Bcex naumeHToB BbipaxeHHocTh 3P Guina
cnabo- N YMEPEHHO BbIPaXEHHON,

C uenbio conocTaBNeHWA BbIPAXEHHOCTU Ha-
pyweunn TADMN n MNBP no paHHbIM pazpaboTaHHo
6annLHOM OLEHOYHOW WKanbl NPOBEAEH KOPPEensiLmn-
OHHBIV aHanua, No peaynsratamM KOTOPOro NoKasaHo,
410 Hann4ne AP He BNUAET Ha BbIPAXEHHOCTbL U TUN
HapyLWeHus MOTOPUKW NuuieBoaa, TO ecTb Camo
Hanuune OP Ha onpegenser TAXeCTb HapylweHus
TNM®IM, 0 4yem CBUAETENLCTBYIOT U AaHHLIe NuTepa-
Typol [28, 30]. MOXHO NPeanonoxuTs, 4TO U3MEHe-
HUS B CTPYKTYPE NULLEBOAA, KOTOPLIE NPOUCXOAAT
B peaynerare naronoruyeckux npoueccos npu CCL,
HEAOCTATOUHLI ANIA CTOMKOrO CHUXEHUA aHTuped-
nokcHoro Gapbepa. C Apyroi CTOPOHSI, HENL3A UC-
KNIOYaTh, 4TO NOTEPS TOHYCA HUXHErO MULLEBOAHO-
ro cpunkTepa He Byaer ABNATLCA NPEANOCHINKONA
K pasBuTuio ractpoasodareansHon pedniokCcHon
Goneann [31].

B 10 xe Bpema 6bin0 NOATBEPXAEHO, HTO Bbipa-
XeHHOCTL MOP, 06ycnoBneHHan yanuHeHnem BpeMeHm
KOHTaKTa pedniokcara co CAM3ancTon nuiLesoaa, Tec-
HO CBfi3aHa C BbIPaXeHHOCTLIO HAPYLUEHUIA MOTOPUKN
nuwesopa [28, 30]. MNonyveHHas koppensums umeet
BNonHe nornyeckoe obuvsicHeHne. Y nauneHTos, y Ko-
Topbix Obin BoisBNEH AP, TAXECTL camoro pedniok-
ca J0CTOBEPHO BAUSNA HA BbIPAXEHHOCTL/BbICTPOTY
BO3HWKHOBEHMA HapPYLIEHUS NePUCTansTUKM NULLE-
sona. nurtensHoe NnoBpexaalowee nencrame cons-
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MO3UTPOHHO-3MUCCHOHHAA TOMOrpadus, COBMELLEHHaA C KOMNbIOTEePHO ToMorpadmen (N3T/KT) ¢ **F-drop-
Ae30Kenrnioko30i (*BF-OAIN urpaet oaHy U3 KNIOYEBLIX PONEi NP BbIBOPE TAKTUKK BEAEHWS OHKONOrMUYECKMX
NauMeHTOB W B OCHOBHOM NPUMEHAETCA ANA NEePBUYHOIO CTAAUPOBAHMS, OUEHKN IPDHEKTUBHOCTH Tepanum
1 BbISIBNEHUS peunansa. M3-3a Hecneunduyeckoro xapakrepa Hakonnexus * -/ Bpay-paamonor AoNKeH
6biTh 3HAKOM HE TONBKO € HPMINONOTUHECKUM HAKONNEHUEM, HO U C BapMaHTaMu atMNUUHOTO HaKONNEHWS, Yalle
BCEro BCTPEHAOWMMUCA NPU HAPYLWEHWU NPaBun NOArOTOBKK K UCCNEA0BAHUID U/UNW NPUEME HEKOTOPbIX
NeKapcTBEHHbIX NpenapaTtos. Haw KAMHWHECKUIA CyHai AeMOHCTPUPYET HETUNWYHBIN BapUaKT pacnpeaene-
Hua EF-OA 8 GeN0i KUPOBOM TKAHK Y pebeHKa, ANUTENLHO NONYYABLIErD TEPANUIO MMIOKOKOPTHKOMAIMY.
Kniouesbie cnosa: '*F-¢ropsesokcurniokosa; ¥ F-OAT; No3MTPOHHO-IMUCCUOHHAN TOMOTPadHA, COBMELLEHHAN
€ koMnbroTepHoi Tomorpadmen; NIT/KT; 6enasn XUPOBas TKaHb.

KoHpnukT nHTepecos. ABTOpbI 3398110T 0O OTCYTCTBMM KOH(AUKTA MHTEPECOB.

Lna umrnpoanma: [lynaikun MM, Kainaw Y., Kupeesa E.[., Komapoea H./1., /lukaps KO.H. Hecneundmue-
ckoe Hakonnexue ‘*F-®AI 8 6enom xupe npu NIT/KT y aetei. BecmHuk penmeexonozuu u paduonoeuu. 2023;
104(2): 138~-42. https://doi.org/10,20862/0042-4676-2023-104-2-138-142

Ana koppecnonaenumm: [lyHainkun Makcum Muxainoemy, E-mail: dynial991@rambler.ru

Cmamesa nocmynuna 30.01.2023 Mocne dopabomku 24,03.2023 Mpursima k nevamu 25,03,.2023

Atypical Uptake of ®FDG in White Adipose Tissue
During PET/CT in Children

Maxim M. Dunaikin, Chaurasiya Kailash, Elena D. Kireeva, Nadezhda L. Komarova,
Yury N. Likar

! Dmitry Rogachev National Medical Research Center of Pediatric Hematology, Oncology and Immunology,
ul. Samory Mashela, 1, Moscow, 117997, Russian Federation

Maxim M. Dunaikin, Radiologist, Department of PET and Radionuclide Diagnostics, Dmitry Rogachev National Medical Research Center
of Pediatric Hematology, Oncology and Immunology;
https://orcid.org/0000-0001-9830-5686

138 BectHuk pexTreHonorum u paguonorum | Journal of Radiology and Nuclear Medicine | 2023 | Tom 104 | N92 | 138-142



CASE REPORTS

Chaurasiya Kailash, Cand. Med. Sc_, Radiologist, Department of PET and Radionuclide Diagnostics, Dmitry Rogachev National Medical
Research Center of Pediatric Hematology, Oncology and immunology;

http://orcid.org/0000-0002-7427-4560

Elena D. Kireeva, Radiclogist, Department of PET and Radionuclide Diagnostics, Dmitry Rogachev National Medical Research Center of
Pediatric Hematology, Oncology and Immunology;

http://orcid.org/0000-0003-3990-8879

Nadezhda L. Komarova, Radiologist, Department of PET and Radionuclide Diagnostics, Dmitry Rogachev National Medical Research
Center of Pediatric Hematology, Oncology and Immunology;

http://orcid.org/0000-0001-5841-5848

Yury N. Likar, Dr. Med. Sc_, Head of Department of PET and Radionuclide Diagnostics, Dmitry Rogachev National Medical Research Center
of Pediatric Hematology, Oncology and immunology;

http://orcid.org/0000-0002-6158-2222

Abstract

Positron emission tomography combined with computed tomography (PET/CT) with **F-fluoro-deoxyglucose
(**F-FDG) plays an important role in the management of cancer patients and is mainly used for primary
staging, evaluation of treatment response and detection of disease recurrence. Due to non-specific
nature of **F-FDG uptake, a radiologist must be familiar with both physiological and atypical distribution
of radiopharmaceuticals. Inappropriate patient preparation for the study and/or taking certain drugs can
lead to abnormal **F-FDG distribution. Our clinical case demonstrates an atypical uptake of **F-FDG in white
adipose tissue in a child treated with glucocorticoids for a long time.

Keywords: ‘*F-fluoro-deoxyglucose; **F-FDG; positron emission tomography combined with computed
tomography; PET/CT; white adipose tissue.
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BeepgeHue

MO3UTPOHHO-3MUCCHMOHHAR TOMOrpadms, CoBME-
WEeHHas C KoMNbioTepHon Tomorpaduen (MI3T/KT)
¢ "®F-dropaesokcurmokoson ('5F-OAI) urpaer oaHy
M3 KNIOYEBbIX ponen nNpu Boibope TakTukKM BeoeHUS
OHKONOMMYECKNX NaLMEHTOB U B OCHOBHOM NPUMEHS-
€TCA N8 NEPBUYHONo CTagupoBaHMa, oueHkM addex-
TUBHOCTW TEPANWUM W BLIRBNEHUS PELMONBA.

K coxanenvio, "8F-O/I He obnapaeT cneunduy-
HOCTBHIO M KDOME ONyXONEeBOW TKaHW HakannuMeaeT-
CH B 04arax BOCNanuUTENLHOro reHesa kak uHdekum-
OHHOW, TaKk U HeMHPEXUMOHHON NPUPOoAab!, Tpasmax
u T.4. [1]. Ans nonyseHus Ha N3T/KT nsobpaxeHui
XOPOLIEro Ka4ecTsa C HOpManbHbIM (Gu3nonoruye-
CckuM pacnpenenexuem 'EF-OI 8 opraHax u TKaHax
TpebyeTcs cobnoaeHune Npasun NOAroTOBKU K ucchne-
nosanuio. OaHuM u3 GakTopos, BAMAIOWMM Ha du-
3uonoruyeckoe Hakonnewue 'SF-MIN Moxer cratb
npuemM HexOTOPbIX IeKapCTBEHHLIX Npenapartos [2].

B aaHHOM Habniooesun AeMoHCTpUpyeTCcs pea-
Kuit Cy4ain aTunuyHOro Hakonnexus 'sF-® /A s 6enoi
XVUPOBOW TKaHW Y NaUMeHTa, ANUTENLHO NONY4YasLlero
Tepanuio MIIDKOKOPTUKOUAAMM.

Onucaxue cny4yas

Manbyuky 7 ner ¢ amarHo3oMm «Heaudode-
pPEHUMPOBaHHaR BEPETEHOBUAHOKIETONHAA Capkoma
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npaBoW BUCOYHOM 0OnacTu» Ha 3Tane NPOTUBOPELM-
OWBHON TEpanuu C NOA03PEHUEM Ha NPOrPeccuio 3a-
6onesanms suinonsunu N3T/KT ¢ 'SF-OAT.

M3 anamne3a. Ypanexwue obpas3oBaHns C pe-
3eKuMen natepanbHOW CTEeHKM OpOMTbi, pelexkuuen
TBEpAOM M03roBoi 06onoykM ¢ nnactukon aedexkra
ayTOTPaHCNAaHTaToM, COCTORHUE NOCNE NY4EBOM Te-
panuu. Npousowen peunams 3abonesanusa. CornacHo
[3HHbLIM BLINUCHOTO 3NUKpMU3a nonyyan npoTusope-
UMAWBHYIO ¥ CUMNTOMATUHECKYIO TEPanuio, BKNIOYan
nexcametasod 0,5 Mr 2 pasza 8 AeHb Ha NPOTAXEHUN
1,5 Mec 0o MOMEHTa uccneaosaHna, Bee pekomeHaa-
UMM NO NOArOTOBKE K MCCNeAoBaHuio Bbinu BoinoNHe-
Hbl. YPOBEHb rMIOKO3bl B KDOBU H2 MOMEHT BBEESHWUA
BF-® I cocTasun 4,2 MMOAb/N.

Ha nonyysenHbix  wu3obpaxeuunsx MNIT/KT
¢ "|F-@r onpepensnack naronoruyeckas merabo-
NUYEeCcKas aKTMBHOCTb B MArKOTKaHHOM 00pa3oBaHmu
npasoit BUCOYHOM M CKyNoBoM obnacreil, pacnpocTtpa-
HRIOWAACH Ha NPaBYI0 rMasHULy ¥ UHTPaKPaHUansHo
B CPEAHIO YepenHy MKy — 06nacTs NepeuyHoro
nopaxexus (puc. 1). JONONHUTENBHO BM3Yyanu3npo-
8aH0 anddy3HO-NOBLILEHHOE Hakonnenwe SF-O0r
B NMOOKOXHOM KneTyatke uwesHon obnactu cnpasa
¥ Cneea, No NepeaHe NOBEepPXHOCTU rPyAHO 1 GploLu-
HOW CTEHOK, B sroauyHbix obnacrax, 8 obnactu nney
¥ N0 MeAnantHoU nosepxHocTu Beaep, KoTopoe nNpu
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Puc. 1. MNO3UTPOHHO-IMUCCHOHNHAR TOMOrPadua, COBMELIEHHAS C KOMNLIOTepHoW Tomorpaduen (N3T/KT) ¢ ‘*F-dropaesokcurmo-

xo3o# (**F-0an:

0 = axcuanshsii cpe3 KT € BHYTPHBEHHDIM KORTPACTHPOBIHMEM AEMOHCTPHPYET MATKOTKIHHOE 0BPI30BaHHEe 8 NPIBOM NOABMCON-
j HOR 0BN3CTH C PACNPOCTPAHEKHMEM B NPABYIO TNAIHMMUY, HIKANNHBIIOWES KOHTPACTHBIN npenapar; b - Ha MN3T/KT-coBMeweHnom

u3obpamernn HaBnoA3eTCA HepasHoMepHOe Hakonnexwe *F-OAN 8 onyxonu

| Fig. 1. Positron emission tomography combined with computed tomography (PET/CT) with **F-fluoro-deoxyglucose (**F-FDG)
@ - axial CT scan with contrast enhancement demonstrates soft tissue lesion in the right infratemporal region extending into
the right orbit, which accumulates contrast agent; b - on PET/CT-fused images irreqular accumulation of **F-FDG in the tumor

is determined

xoppensumn ¢ KT COOTBETCTBOBANIO HAKONNEHWUIO
B HEM3MEHEHHON NOAKOXHOW XUPOBOK TkaHK (Benas
KMPOBaRA knetyarka) (puc. 2),

O6cyxanenne

Haxonneuwe "*F-®A npu N3T/KT-uccneno-
BaHUM B TONOBHOM MO3re (BLIDAXEHHOE), Muokap-
Ae, MasofBuratenbHbix MbILLLEX, CNIOHHBLIX Xene-
3ax, MOYEBBLIBOASALUMX NYTHX, CNENOK W NOAB3A0LWHON
KMLLUKAX, ANYHUKEX W AW4Kax SBNRETCA GU3Monoruye-
ckum [1]. B pononterue x ykazavHoMmy duanonoru-
4eCcKOMY pacnpeneneHnio npenapara y B3pocnsix ans
nerten xapaxtepHo Hakonnewuwe "F-OAr 8 numdo-
UAHOW Tkakw Konsua NMuporosa-Banvaenepa (MOXeT
ObiTh BbIPAXEHHBIM), TUMYCE, rONOCOBLIX CKNAAKax,
30Hax pocra kocrei [3].

Bapuantel atTunuyHoro pacnpenenexus “F-OAr
KaK y B3pOCNbLIX, Tak ¥ Yy AETEA XOPOLWO M3BECTHLI
M Yawe BCTPe4arTCcs npu HecobmoaeHnu npasun
NOAroTOBKKM K ucchenosauuio [1-3] unun BLI3BaHLI
aApyriumu  dusuonoruieckumn/QyHKUMOHANBHLIMK
npoueccamu Npv NpoBeaAeHnn UCCneaoBaHus, Ha-
nNPUMMEpP: NoBLILWEHHas MeTabonnyeckas akTUBHOCTL
B NECTHUYHBbIX, MexpebepHbix Mblluuax 1 anadpar-
Me U3-3a nnava/kpuka pebenka B nepnoa Hakonne-
HUA, Hakonnexnwe PF-OAN Bypon XUPOBOA TKaHLIO
(Yawe B XONOAHOE BpeMs roaa, gaxe npu cobno-
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nenun tpebGosanwi noarotoBky) [2-4]. Cneayer
OTMETUTD, 4TO Hakonnexue '*F-OA 8 Bypoi xupo-
BOW TKaHW BCTpEYaeTcs npumepHo y 1/3 naumeHTos
NETCKOr0 BO3PACTa U NPOABNRETCA B BUIE MHOXE-
CTBEHHbIX METaboNM4YECKK aKTMBHLIX O4aroB pas-
NIUYHBIX PA3MEPOB U MHTEHCUMBHOCTH B 06nacTu weu,
HaA- U NOAKNIOYUYHBIX, NOAMBILLIEYHbLIX, NapasepTe-
OpanbHbix oBnacTsx n 3abpIOWWHHOM NPOCTPaHCTEE
C 0benx CTOPOH, YTO MHOrAA CYLLECTBEHHO 3aTpya-
HRET nHTEpnpeTaunio nonyyenHoix MN3T/KT-u3obpa-
KEHWA 1 TpebyeT NOBTOPHOIO BLINONHEHWUSI UCCNeno-
Bauue [3, 4].

Hanporus, nakonnenune '*F-OAr 8 6enoit xupo-
BOW TKaHW BCTPEYAETCH ONEHb PEAIKO U HE 3aBUCHUT OT
npasun noarotoekum [S]. Mo nuTeparypHbiM AaHHbLIM,
Hakonnenue "*F-OA 8 6enoit KUPOBOA TkaHK y ae-
TEN ¥ B3POCNLIX BLI3BAHO ANUTENbHLIM NPUMEHEHUEM
KOPTUKOCTEPOMA0E (3D PEKT NPOSBNAETCS B CPEAHEM
4yepes 1 Mec Tepanuu 1 paspewaeTca yepea 1 Hea no-
CNhe OKOHYaHuA npuema xoprukocreponaos) [5, 6]
Mpw atom numbpoma 1 Nenkos Bbinm CambiMK pacnpo-
CTPAHEHHLIMMY AMarH03aMu B 3TON rPynne NaumeHTos,
HO TaKXE ONUCaHbl Cny4am HernpoBnacToms! U capko-
Mbl HOuHra [5]. Cxoxas kapTuHa moxet HabmoaaTses
npu nMNoANCTROGMK, aCCOUMUPOBAHHON C BUPYCOM
uMmmyHoaeduumTa yenoseka [7]. Mexannam, sepo-
ATHEE BCEro, CBA3EH CO MHOXECTEEHHLIM A8HCTBMEM
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Puc. 2. N3T/KT ¢ **F-00r:

0 - NPOBKUMA MIKCUMANLHOW MHTEHCMBHOCTM, PA3NMUHOE NO MHTEHCMBHOCTM Haxonnesue SF-OM 8 NOJKOXKHOW XMPOBOW
KETYSTKE WeyHon 0BnacTk, rpyaHoN KNeTKK, MOSCHUYHOR M SroavyHon o8nacTen C ABYX CTOPOH, N0 MEAMaNsHOM MOBEPXHOCTY
Genep (cTpenku); b, c — kopoHapHsie uzobpaxenus NIT/KT u KT aeMoHcTpupyioT HakonaesH«e *F-O[ 8 Heu3MEeHeHHOM NOAKOX-
HOW XMPOBOWN KNETYATKE, HaWDONEe MHTEHCMBHOE H3 YDOBHE NOSCHWYHON W SroamyHOoM obnacter (crpenkw); d, f — akcuansHbie
uzobpaxenus NM3T/KT u KT noka3wiBaoT Hakonnexue “*F-O/5 8 HeusMeHeKHON BenoR XupoBOHA Knetuarke (crpenku)

Fig. 2. PET/CT with**F-FDG:

g - maximum intensity projection, *F-FDG accumulation of different intensity in the subcutaneous adipose tissue of the buccat
region, chest, lumbar and gluteal regions on both sides, along the medial thigh surface (arrows); b, ¢ - coronal PET/CT and
CT images demonstrate **F-FDG accumulation in unchanged subcutaneous adipose tissue, most intense at the level of lumbar
and gluteal regions (arrows); 4, f - axial PET/CT and CT images show *F-FDG accumulation in intact white adipose tissue (arrows)

CTEPOMALIX FOPMOHOB, @ MMEHHO KaTtabonu4yeckum
(akTuBauus nunonu3a) u anabonuueckum (AKno-
W aaunores c runeprTpoduein n runepnnasuen aguno-
LUMTOB), NDUBOOALLMM K PEMOASAUPOBAHNIO NOAKOX-
HOW KNeTYaTKu NO KyLuMHromaHoMy Tuny [8, 9].

B npeacraBneHHOM KNIWHWYECKOM Chy4ae Ha-
kornenme 'SF-OI 8 6@noit XMPOBOt TKaHKu pacnpe-
Aenanock MO KYLWWHrOMOHOMY Tuny (B NOAKOXHON
XMPOBOW KNeT4aTke, WeyHblx obnactsx, 8 obnactm
rPYAHOM 1 DPIOLLHON CTEHOK, NOSCHUYHbLIX U Ar0ANY-
HbiX OBMACTAX) CO CHMXEHUEeM Hakonneuma 'F-Or
B Myne KPOBW U NapeHxuMe nedeHun. YuuToiBas xapax-
Tep pacnpeneneduns '*F-OI 8 HeM3MeHeHHO! noa-
KOXHOMW XWPOBOW KNeTHaTKe U AaHHbIe MEQULIMHCKON

LOOKYMEHTAUMKM, CBUAETENLCTBYIOWME O [UIUTENb-
HOM MpUeMe KOPTUKOCTEPOMAOS NauMeHToM nepen
WCCNeoBaHueM, Takoe Haxonnenwe 6bino pacue-
HEHO KaK Bbi3BaHHOE AIMTENLHLIM NPUEMOM KOPTU-
KOCTEpPOMAOB.

3aknw4yeHue

HageeMmcs, 4TO Haw KIMHWYECKUW cnyydan, ne-
MOHCTPUMPYIOWMI aTUNUYHOE Haxonnenwe '*F-OAr
B8 6enon XupoBON TkaHu y pebexka, ANUTensLHo no-
NyyasLIero Tepanmio MKKOKOPTUKONaaMu, ByneT ux-
TepeceH npodeccuoHansHOMy CoOOBLIECTBY, a TakxXe
MOXET NOMO4b B NPaBUIIbHOM UHTEpNpeTaumm uccne-
[0BaHui NoaobHbIX NALUMEHTOS.
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Pesome

CurapoM Jlegaa npeactasnseT cOBOR BaPHAHT HAPYWEHKUA BHYTPUYTPOBHOR POTELUMM KMILEYHMKE, NPK KOTO-
POM CPEAHAR KHWKA OCTAETCA DHKCUPOBAHHON B OAHON TOUKE B MECTE OTXOXAEHHA BEPXHEN DPbKEeYHON
apPTEPHM, B PEIYNBTATE YEro CO3AIINTCA YCNOBUA AN BO3HMKHOBEHMA 33BOPOTA BOKPYr KOPHS BpbiXenKu
W PA3BUTHA OCTPOR CTPAHTYNALMOHHON KMILEYHOR HeNnpoxoanMocTi. Mpu NONHOM NPEeACTIBUTENLCTBE CHH-
Apom Jleana sknoMaer 8 cebs BbICOKOE PACNONOKEHWE KYNONA CAENOR KMWKK, rMNepdUKCaLMIo AseHa-
AUATUNEPCTHON KMWKK W OTCYTCTBME DUKCAUMKM DPbiKeAKH (C BEPOSTHOCTLIO BO3IHMKHOBEHMA COBCTBEHHO
33BOPOTA CPEAHER KMIIKK). KIMHHYECKH JaHHOE COCTORHNE Y HOBOPOMAEHHbIX NPORBNAETCA OCTPOM NOMHOM
BbICOKOW CTPAHMYNALMORHOM KMIWEYHON HENPOXOAMMOCTLIO, BNNOTE A0 Pa3suTHa woka. ObweaosaHue npu
Noao3pexun Ha cuHapom Jleana AoNKHO ObiTb KOMNNEKCHBIM M BKAIONMATL 0B30pHYK peHTreHorpadmio
GpIowHOA NONOCTH, yNLTPa3BYKOBOE UCLNENOBAHKE OPraHos GPIOWHOR NOAOCTH, PEHTTEHOTPaMIO Xenyaka
W ABEHAAUATUNEPCTHON KMLLIKKM C NPUMEHEHUEM NEPOPANLHOTD KOHTPACTUPOBaHUA, uppurorpadmio. B cratee
PACCMOTPEHbE CNYHau KAIMHUYECKoro Habnoaerus cuiapoma Jleana y HOBOPOXAEHHLIX B Bo3pacTe 3 u 5 aHen
u3uu. [peacTasneHsl IXOrPaMMmbl, BbINONKEHHbIE B B-pexuMe ¢ npuMeHeHneM useTosoi aonnneporpadpuu
BPayOM yNbTPa3BYKOBOW AHArHOCTMKKM 0Bl NpakTkn npuemMHoro otaenexus bY3 «lMensenckas obnacrrHan
AETCKAA KAHuyeckas Bonbuuua uM, H.O. Ounatosar, Moka3aHa BLICOKaR HHHOPMATHBHOCTL YNBTPA3BYKOBOH
AWArHOCTUKK QNS BLIABNEHUA RAHHOO CUHAPOMA Y HOBOPOMAEHHbBIX C KNMHUKOW PBOTHI XKenysi. B oaHoM
Cnyuae yCcTaHoBNeH NaTOrHOMOHHYHbIH 3XOTPagu4eckuit CHMNTOM 33B80POTa CpeaHen kuwkn - whirlpool sign
(«3Hax sBoaosopoTan). Bo BTOPOM HaBNIOAEHMM HETKD BbIDAXKEHHOE COCYAWCTOE KONMbUO BLIABNEHO He Bbino
B CBA3M C 3asopoToM Ha 180°, yTo B nocneayowem Gbino NOATBEPKAEHO UHTPAONEPAUMOHHO,
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Abstract

Ladd's syndrome is a violation of intrauterine intestinal rotation. The midgut remains fixed at one point at the
origin of the superior mesenteric artery. As a result, conditions are created for the occurrence of a volvulus
around the root of the mesentery and acute strangulation intestinal obstruction develops. Ladd's syndrome
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includes three features: a high position of the caecum dome, duodenal hyperfixation, and lack of mesenteric
fixation. In newborns, this condition is manifested by acute complete high strangulation intestinal obstruction,
up to the development of shock. Examination for suspected Ladd's syndrome should be comprehensive and
include a survey abdominal radiography, abdominal ultrasound, gastric and duodenal radiography with
oral contrast, irrigography. The article considers clinical cases of Ladd's syndrome in newborns at the age
of 3 and 5 days of life. Echograms made in B-mode using color Doppler sonography are presented. The high
informativeness of ultrasound diagnostics for the detection of this syndrome in newborns with a clinic
of bile vomiting is shown. In one of the observed cases,a pathognomonic echographic symptom of midgut
volvulus was established (a whirlpool sign). In the second observation, a clearly defined vascular ring was
not detected due to 180° torsion, which was subsequently confirmed intraoperatively.

Keywords: malrotation; newborns; Ladd’s syndrome; ultrasound diagnostics; whirlpool sign.

Conflict of interest. The author declares no conflict of interest.

For citation: Zyuzina OA. Ladd’s syndrome in newborns. Journal of Radiology and Nuclear Medicine. 2023;

104(2): 143-50 (in Russian), https://doi.org/10.20862/0042-4676-2023-104-2-143-150
For corresponding: Olga A. Zyuzina, E-mail: olya.zuzina2011@yandex.ru

Received March 10, 2023

Besegenue

BpoxaeHHsLIe NOPOKK pasBUTUS NULLEBAPUTENb-
HOrO TPaKkTa, BLI3BAHHLIE HAPYWEHUAMMW DPOTALMMK
W hukcaumMm CpeaHen KULLIKK, NPUHATO 00LeanHATL
NnoA TEPMUHOM «manbpoTauuus. CpeaHel KuWwkon
Ha3bIBAETCH 4aCTb KMILEYHMKA, KOTOPas KPOBOCHA0-
xaertcs sepxHen DpoikeevHon apTepuein. OHa Haum-
HAETCH OT HUCXOARLIEW YAacTH ABeHAAUATUNEPCTHON
KMLLKK W 33KaHYMBAETCA Ha YPOBHE AUCTANLHOW TPETH
nonepeyo-060a04H0M kKK [1].

OnHUM M3 BapuaHTOB HapyleHus pPoTaumm Ku-
weyHnka sennercs cuHapom Jlegna. O dopmupy-
erca sHyTpuyTpo6GHO Mexay 10-i o 12-i Hepenamu
1 0BycnoBneH HapylweHuem BTOPOro NEPUORA HOp-
ManLHOro BpauleHus kuweyunka. MNpu 3tom cpen-
HAR KMWKE OCTAeTCR (PUKCHMPOBAHHOR B OAHON TO4KE
B MECTE OTXOXAEHUA BepxHen GpuixeesHon apre-
pun. Mpu Takon Gpukcaumm cCo3narTes YCNoBua Ans
BO3HVUKHOBEHWA 3aBOPOTA BOKPYr KOPHA Gpbixen-
KW W Pa3BUTUA OCTPOW CTPAHTYNRUMOHHOW KULeY-
HOM HenpoxoaumocTu. Cnenas kuwka, pacnona-
rance 8 anuracrTpancHon obnactu, dukcupyerca
aMOPUOHANBHBIMKU CNatkaMm, CAABNUBAIDLMMK ABE-
HaALATUNEPCTHYIO KULUKY, Bbi3biBas €€ HEenpoxoam-
MOCTb [2]. Takum 06pa3oM, KNaCCU4ECKMin CUHAPOM
Nepna sknioyaer 8 ceba TP OCHOBHbLIX KOMMOHEH-
Ta: BLICOKOE PACNONOXeHWe Kynona CNenon Kuxm,
runepduxcaumio ABEHaALATUNEPCTHOM KMLLKK U OT-
cyrcreve dukcaumu Opbixeiku (C BEPOSTHOCTBIO
BO3HWKHOBEHMA CODCTBEHHO 3aBOPOTA CREAHEN KUl -
k1) [3]. YacTora BCTpEYaemMOCTH CHHAPOMA COCTaB-
nset 0,8 Ha 1000 HOBOPOXAEHHbLIX AETEA, MANBYNKM
BoneloT 8 2 pasa valle, Yem Aesoyku [2].

B cBR3WM € MHOrOKOMNOHEHTHOCTHK) AAHHOIO
nopoKa erc NPoRBNeHUs MOryT GoiTe Pas3fiMyHbIMK.
Monxoe npeacTasuTensCTBO CUHApPOMa Jlenaa knu-
HU4YECKM NPOABMAAETCA OCTPOI NONHOW BbICOKOW
CTPaHIyNALUMOHHOW KULWEYHOM HEeNPOXOAMMOCTLIO,
WHOrAa BNNOTH A0 Pa3BUTUA WOKA. B Knaccuyeckom
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BapuaHTe, KOTOpLIA BCTpeyaeTch B HONbWKUHCTBE Cny-
4aes, 3aBOPOT PaA3BMUBALTCH HA 3-5-€ CYTKM XU3HK
pebenka [3]. Y HOBOPOXAEHHBLIX NORBNAIOTCA Becno-
KOMCTBO, 4aCThie CPLIrMBAHUA, NEPEXOASALIE B PBOTY
C Xenysio. B AMHaMuke CUMNTOMbI HApacTalT, peo-
Ta CTAHOBUTCA OOMNLHON C NPUMECHID 3aCTOMHOTO
COAEPXKUMOro, OTMEYAETCH 3HauYUTeNnLHas noTeps
Macchl tena [4].

TpaguumoHHan auarHocTuka cuwapoma Nea-
2 Y HOBOPOXAEHHLIX OCHOBAHA HA OUEHKE KNIUHW-
4YEeCcKOro COCTOSHWUA pebeHka U AAHHLIX PEeHTreHo-
noruyeckoro obcnepoeanuna. Mpu atom 063opHas
peHTreHorpadusa SBNAETCR ManouHGOPMATUBHLIM
METOAOM: TUMNUYHLIX ANA HU3KOW KULIEYHOW HENnpo-
XOAMMOCTY YPOBHEN HE BLIRBNSETCH, TUNWYHLIX NS
artpesnn ABeHaAUATUNEPCTHOM KULWKK ABYX YPOBHEN
WU OTCYTCTBWS Ta30HanoNHEHWA HUXENexawmx or-
AENOB Xenya0qHO-KMWEYHOMO TPaKkTa He onpeaens-
eTCH. 3HaYMTENLHO MHGOPMATUBHEE B AaHHOM Chny-
4Yae PeHTreHOKOHTPacTHOE WUCCNEeA0BAHWUE, KOTOPOe
No3BONKET BLIRBUTL BLICOKOE PacnoNOXEeHWe Kyno-
na cnenon KWUWKW, MeragyoneHoM, 3aMeIEHHYI0
3BaKyauMio COAEPXMMOro B HUXENexawme otaens
KMLLEYHUKE U aTUNMYHOE PACMONOXEHNE NETENL TOH-
KO Kuwwkwm [3].

B Hacrosuee Bpemna Bce BONbLIYIO ponL 8 Ka-
4YecTse METOAa AMArHOCTUKM ManbpoTaunin urpaert
yneTpassykosoe uccneposanue (Y3W), kotopoe no
Npasy 3aHUMaeT OAHO M3 NMAMPYIOLMX MECT B Neauna-
TPUYECcKon npaxkTtuke Bnaronaps CBOEH HEWHBA3MB-
HocTw n GeaboneanennocTw. lMepeoe 3apybexHoe
onucanue axorpaduyeckon KapTUHL 3aBopoTa oT-
Hocutes x 1992 1, koraa Guino NPUMEHEHO LBETOBOE
ponnnepoeckoe kaprtuposBanwe (LK), npuHumnm-
ankHo yNy4lWwMBLIEE BU3YANn3aumio ero CocyaucToro
KOMNOHeHTa [5], a nepBoe OTEYECTBEHHOE ONUCaHNe
onybnukosaro 8 2002 r. [6].

Ha ceroauswHmMin aeHb ynetpassykosas (Y3)
AunarHocTuka 3asoporta npu cuHapome Jlegna y Ho-
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BOPOXAEHHbLIX ABNRETCA AOCTATOMHO TOMHOW. Ona
OCHOBaHa Ha ONpPepeneHun HapylweHus B3anmooT-
HOWEHWI Mexay sepxHen OpbikeeyHon aprepuen
v BepxHen DPbKeEYHON BEHON, PACLUMPEHWUS NPOKCK-
ManLHOro OTaena ABeHaaUaTUNepPCTHON KULWWKK, OT-
CYTCTBMA BM3YANU3auum TPETben (ropu3oHTanbHoOMm)
4acT ABEHAAUATUNEPCTHON KMWKW W OTKNOHEHWS
cnenon U socxoasuien o60A0YHOR KMILOK OT HOp-
ManeHoro nonoxenns [4]. flocrosepras axorpadu-
4EeCKan BN3yanu3auuns 3asopoTa y HOBOPOXAEHHOTO
BpavyoM Y3-AMarHOCTUKKU, MMEIOLLMM AOCTATOYHBINA
onbIT paboTbl C 3TUM KOHTUHIEHTOM BONbHBLIX, MOXET
CNYXuTb AOCTATOMHLIM OCHOBAHWEM AN\ onpeaene-
HUS ONEPaTUBHON TAKTUKM neyYenus [7].

Onucanue cnyvaes

Cnyvain 1

Oesouyka C. noctynmna U3 nepuHaTansHoro
UEHTPa B OTAENEHWE NAaTONOrMM HOBOPOXOEHHbIX
W HepoHowenHbix aeTern N2 1 NOAKE um. H. ®@. Duna-
TOBa Ha 3-u CyTkn xn3nn. Co cnos mamel, xanobbl Ha
XENTyXy, Manbiil BEC, CPbIMMBAHUA XENn4bio, HONbLIYIO
NnoTEPIO Maccel Tena, BANOCTb, CHUXEHWE ABUTaTelb-
HOWN aKTUBHOCTH.

W3 anamresa sabonesanuns. [lesoyka o1 BTOPOn
BepemMeHHOCT, COCTORHNE NPU POXAEHMN YaoBNE-
reopuTensHoe. Ouenka no wkane Anrap 8-9 6annos.
Macca tena npu poxaenun 3150 r. B nepuoge anan-
Taumn oTMevanuce O0W/IbHBIE CPBLIFMBAHKMA NOCHe
KOPMAEHWS,

Mpwn nocrynnernn Obinn NPEAOCTABNEHbI NaH-
HbIE AONONHUTENbHBIX METOA0B UCcnenosanus. Y3u
BHYTD@HHMX OPraHos: NPU3HAKOB NOPOKOB NapPeHxXn-
MaTO3HbIX OPraHos BPIOIWHON NONOCTH (NeYeHb, Xeny-
HbI€ NYTH, NOAXENYAOUHAN Xenesa, Ceneaexka) n aa-
OPIOWKUHHOTO NPOCTPAHCTBA (MOYKW, HAANOYEHHNKN),
CcBO0OAHON XUAKOCTW B NONOCTAX HA MOMEHT Ucchne-
AOBAHWNA HE BLIABNEHO. HedpOCOHOrpadms: o4aroBbix
NOPEXEHWA NAPEHXUMbI FONOBHOTO MO3ra B 30HaX
BU3YANN3AUMN HE ONPEABNEHO, NOBLILLEHARA 3X0reH-
HOCTb NEPUBEHTPUKYNAPHBIX 30H. O630pHAS PEHT-
reHorpagus opraHos OpIOWHON NONOCTH: PEHTIEHO-
NOrMNMECKUE NPNIHAKY QYHKUMOHANBHBIX HAPYLUEHWA
XEeNyAOHHO-KULLEYHOr 0 TPakTa.

ObvextmeHswi  ocmorp. CoctosiHue peben-
Ka cpeaHen taxectn (cornackHo npaswnam NOLAKE
uM. H, @, Ddunarosa N2 MY-01-006.01 «Mpasuna
oueHkm obuwero cocrtosHua boneHoro pebexkan).
Mpwn ocMmoTpe peoTa xenysin, Macca Tena Ha MOMEHT
ocmorpa 2300 r (noteps 850 r - 17%), Temneparypa
Tena 36,5 'C. KoxHbie NOKPOBLI UKTEPUYHBIE C Cepo-
gareim oTTeskoM. OTekos HeT. Buaumele Camancroie
4YUCTBIE, CKNePbl C CyBnKTEepuYHbIM OTTeHKoM. Pebe-
HOK NPasunbHOr0 CNOXEHWA, NOHUXEHHOTO NUTAHKUA.
Typrop Tkanen cHuxed. MNOAKOXHO-XUPOBOA CNOM
pe3ko ucToHyeH. Koxa nerxo cobupaercs B cknaa-
ku. B 3ese cnokonHo. Hocosoe Apixasue ceoboaHoe.,
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Mnasxm uicTuie. MynosrKHbIA OCTaToK noa ckobown, aep-
xunres. Okononynoyxas obnacts 6e3 npu3aHakos Bocna-
NeHVs, NYNOYHBLIE COCYAbl HE NanLNMPYIOTCH. B nerkmx
ocnabnenHoe ApixaHue, NPOBOAWTCS Mo BCEM NONSAM,
xpunoe HeT. MepkyTopHo nerc4Hnii 3syK. 4acrora abi-
xatenshbix aswxkennin (YOA40) 44 B munyTy. MNynsc Ha
a. radialis v 6eapeHHbIX apTEPUAX PUTMUYHLIA, YAO0-
BNETBOPUTENbHLIX Ka4yecTB. CepaeyHbie TOHbI pPuUT-
MMYHBIE, NPUIMYLLIEHBI. YacToTa cepaeyHbix cokpalle-
Huia (YCC) 138 yo/mun. Mpasmubl cepaua B npeaenax
BO3PACTHOW HOPMBL. XKMBOT MATKUIA, Nansnaumum AoCTy-
nex. MNepucranstuka BuicnywmeaeTcs. lNeveHs ysenm-
yeua Ha 1,0 cm. Ceneaenka He nansnupyetca. Ctyna
npu ocMmoTpe He Obno, Mouwutcs ceobogHo. MNonossie
opraxs cHOPMUPOBaHEL! NO XEHCKOMY TUNy. Hespono-
rMHECKWA CTATYC: FON0Ba OKPYTNoi GopMbI, pacxoxae-
Hue kocTen yepena ao 0,2-0,7 oM, KOCTH “epena Mar-
kve, nopgatnmasie. bonswoi poaruyok 1,0 % 1,0 em, He
HanpsxeH. OxpyxHocTs ronoswt 30 cm. Ha ocmoTtp
pearvpyeTr BRNOBATO, rNa3a OTKPLIBAET, ABMXEHURA
rnasubix A6nok coppyxecTseHHsie. Cnabuiid kpuk
B OTBET Ha pazapaxuTenn, [lsuratensHas akTMBHOCTL
CcHUxeHa, MbileyHbIA TOHYC CHuXeH, rpybee B amc-
TanbHbIX OTAENAX KoHeyHocTen. Tpemop noabopoaka.
Duanonoruyeckne pednexcs nabuparensHsie, ped-
nekc PoBrHCOHa OTPULATENLHLIA (FONOBY HE NOATA-
rueaert), pednexc onopsl KPaTkOBPEMEHHLIN CHYXEH
(Ha NONYCOrHyTbLIX HOXKax), Waroewil pednexc or-
puuatenbHbin, pednekc NoN3aHnsa OTPULATENLHBIA,
YepenHo-MOo3roBble HEPBLI: TMA3HLIE WENW, 3paLKu
D =S. ®oTopeakums 3paykos coxpaHeHa. (hotaxsume,
dOoHAUMA HE HapyLIEeHbl. A3biIK MO cpeaHel nuHuK,
Hocorybusie cknanky cumMeTpusHbie, CyxoxunsHbie
pednexcs OxXuBneHbl. MeHuHreansHbix CUMNTOMOB
HET. YCTaHoBNeH Xenyao4HLIA 30HA, N0 KOTOPOMY NO-
‘nysena xenys o6semom 50-60 Mn, no rasooTBOAHOR
Tpy6Ke nepexoaHsbin cTyn.,

MNpoBeneHo peHTreHoNorn4eckoe nccnenoBaHne
OpPraHoB rpyaHon KNeTkv n GpiowHon nonocTv. PexT-
reHONOTMHECKUE NPU3HAKW HecneunduHeckux ua-
MEHEeHWA B Nerkux (pecnupartopHbil AMCTPECC-CHUH-
Apom?). OTCYTCTBUE rasoB B KALIEYHMKE (KMeyHan
HENPOXOAMMOCTL?).

Buinonwewo Y3M opranos GpowHOR nonocTu.
MopokoB passuTHsa, CTPYKTYPHOI! Naronorim napex-
XMMAaTO3HbIX OpPraHoB OpIOWHOM NONOCTH (NeYeHs,
XENYHbIE NYTK, NOKENYAONHAR Xenesa, CeneaeHka)
Ha MOMEHT OCMOTpa He BuinaneHo. CeoboaHas xua-
KOCTb B 6PIOWHON NOAOCTY ¥ NONOCTN MANOT0 Ta3a He
onpepenseTca. B anuractpansHon obBnacTu Heckonb-
KO Npasee CpeHen NMHUKM ONPeaenseTcs Manocme-
LWaeMan KOHUEHTPUYECKas CTPYKTypa AMaMeTpoM
0KOno 2-3 cM, B cocTase koTopon 8 pexume LK no-
CTOBEPHO NPOCNEXUBAIOTCA KPYMHbLIE COCYAbLI C apTe-
pPUanbHbLIM U BEHO3HBIM TUNOM KPOBOTOKA (CUMIMTOM
BoaosopoTta) (puc. 1). Kuweynsie netnm npemmytie-
CTBEHHO CNaBLUMECcA, NePUCTaNbLTUKA AOCTOBEPHO Ha
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Puc. 1. IxorpamMal INUracTpansHoi oBNacTH NPK NONEPEYHOM CKAHWPOBaHMM B B-DeXuME C MCNONLI0BAHMEM UBETOBOR aonnne-
pOrpaduM y HOBOPOXACHHOA AEBONKM 3 AHEH XuIHK, BU3yanu3auua CoOBCTBEHHO CHMNTOME BOAOBOPOTA (CTpenkwu) (g, b)

Fig. 1. Ultrasound image of epigastric region by transverse scanning in B-mode using color Doppler in a 3-day-old girl, visual-

ization of whirlpool sign (arrows) (o, b)

i
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!

Puc. 2. IxorpamMma Nesoi NONOBMHLI KMBOTa &8 B-pexume
C MCNONBL3OBaHMEM UBETOBOR gonnneporpaduu, NnonepesMsiin
tkaH. Knucrosnoe obpazosanwe, MOpRONOruie KOTOPOro Ha
MOMEHWT OCMOTPa AOCTOSEPHO ONPEAENUTS He NPEeACTasuNoCh
BOIMOXHBIM (CTPenxa)

Fig. 2. Left abdominal ultrasound image in B-mode using col-
or Doppler. Cystic formation, the morphology of which at the
time of examination could not be reliably determined (arrow)
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MOMEHT OCMOTPA He Budyanuanpyercs. Mexnertens-
HO BbINOTA B OPIOLWHOM NONOCTU HA MOMEHT DCMOTPa
HE BhIABNEHO. ANYHUKN BU3yann3anposaHsbl AOCTOBER-
HO, B pasmepax He yBenuyeHol, LONONHUTENbLHbIX 06-
Pa30BaHUit He onpeaeneHo. B nesoi NONOBUHE XKU-
BoTa nouupyerca obpa3zoBanwue Okpyrnoi $opmel
paamepamu 30 = 28 MM, C YETKMMU POBHLIMU KOHTY-
pamu, CO CNOUCTLIMKU CTEHKAMMW, COABPXUMOE NPOo-
CBETa OAHOPOAHOE aH3xX0reHHoe, Nerko cMmellaemoe
NPW KOMNPECTUN AATYMKOM (puC. 2). 3aknyeHue:
Y3-npuanaku cuHapoma Jlepna 6ea kpuTu4eckux Ha-
PYWEHNIA ME3BHTEPUANLHOr0 KPOBOTOKA. Y3-nNpuana-
K KMCTO3HOro oDpas3osaHusa B NEBOM NONOBUHE XK-
B0OTA (KMCTA NEBOro ANYHKKA? aHTepokucTa?)

Mo peaynstatam axokapamorpaguni MarucTpans-
HbIX COCYA08 C AONNNEPOBCKMM GHANNIOM: OTKPLITOE
0BANILHOE OKHO, HE3HAYUTENLHAR NErOYHAR MNMNepTeH-
3uA, AONONHUTENLHBLIE XOPAb! N1EBON0 XeNyao4Ka.

C uensio NPoOBEAEHUA ONEPAaTMBHOIO BMella-
TenncTea pebeHoK B 3KCTPEHHOM nopsaake Guin ne-
pesefeH B xupypruyeckoe otaenenue N2 2 NOAKE
wm. H, ©. Qunatosa. B otaenednu BeINONHEHa peHT-
reHOCKOMNHA ¥ PEHTTEHOTPapUA Xenyaka u asexa-
AuarunepcTHoM kuwkn. OTMEYeHa 3aaepXKka NPoXoxX-
AEHUR KOHTPACTa No NETAAM KMWEYHUKE Ha YPOBHE
ABEHAAUATUNEPCTHOM KMWKK (NPU3HAKWN BLICOKOW Ku-
LWEYHON HENPOXOAUMMOCTH).

MNpoBeneHo xupypru4eckoe neyeHue B suae
CPeAVHHON NanapoToMuK, YCTPaHeHus 3asoporta
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CpeaHen KULLKK, anneHa3KTOMMU, PE3eKUMN y4acTKa
TOLLLE KMULLIKK, HANOXEHWS 3HTEPO3HTEP0aHacToOMOo3a.

OkoHYaTeNbHbIN AnarHo3: «BpoXneHHbIA NOPOK
pa3suTusa kmweyHmka. CuHapom Jlepna. Kucrta 6pei-
XENKM TOLLEN KMLLIKU»,

Cnyvaun 2

Mansuyuk [I. B BO3pacte 5 gHer Xu3Hu 00-
cTasneH Bpuragoi CKOpon MEeoUUMHCKOW NMOMOLLW
8 npuemyoe otaenexune NOLAKE um. H. @. ®unartosa.
Co cnos poautenen, xanobbt Ha 0BuNLEHOE CPLIrnea-
Hue, pBOTY DOHTAHOM C NPUMECHIO Xen4yn, nepuoam-
yeckoe HEeCnNOKOWCTBO, BRNOCTb.

W13 anamresa 3abonesaHus. NocTynun U3 goma.
C 3-x CYTOK XW3HW MOSBUAUCL CPbIrMBaHWUS Mocne
KOPMIIEHMUS C XENTOBaTbiM COAEPXUMbLIM, Ha 4-€ CyT-
KW CPLITUBaHMA YCUNUAWCE, NOABUIOCH BLIDaXEHHOE
BecnokoncTeo. Ha 5-e cyTkm nocne kopMmneHus Beina
OQHOKpaTHas pBOTa QOHTAHOM XENTOro useTa, pebe-
HOK CTan BAnbiM. Bpuranon ckopoit MeauLIMHCKOM No-
MOLLM A0CTaBNEH B NPUEMHOE OTAENEHUE, OCMOTPEH
AEXYPHLIM XMPYProM, C NOAO3PEHMEM HA CUHADOM
Jlepna 3KCTPEHHO rocnUTanu3upoBaH B XMpypruye-
cxoe otaenexue N2 2 MOAKB um. H. @. ®unartosa.

AHamues Xxu3Hu. Manbyuk ot 4eTsepton bepe-
MEHHOCTW, NpoTekaslieit Ha GoHe OCTPOro pecnu-
patopHoro 3abonesanus 8 |l pumecTpe. Ouexka no
wkane Anrap 8-9 6annos. CocTosiHMe NOCne poxae-
HUA yOOEBnNeTsOpuTensHoe. Macca Tena npu poxae-
Hum 3630 . K rpyau npunoxed B 1-e CyTku, rpydb

B35iN. B CBA3M CO CHUXEHHOM NaKTaumen y Mamsi 10-
KOpM cmeckio «HyTpunon» no 30 r kaxaoe kopmne-
Hue. BbinucaH U3 NepuHaTankHoro UeHTpa Ha 3-m cyT-
K1 ¢ maccou Tena 3288 r (noteps 9,7%).

ObvextmaHbii ocmoTp. OBlLee COCTORHME Ccpea-
HeW CTeneHu TRXeCT. [IBuratensHas akTMBHOCTb CHU-
xeHa. Peberok BanbiiA, cornuasin. Macca tena 3130,
OKDYXHOCTb ronossl 34 CM, OKPYXHOCTE rpyam 33,5 cM,
Temnepatypa 36,6 'C. Barmnaa He dukcupyeT. 3payku
paBHOM BENWYMHLI, POTOPEaKUMA coxpaHeHa. KoxHbie
NOKPOBbI MKTEPUYHbIE, YUCTBIe. [MOOKOXHO XUPOBON
cnow chwxeH. lNoteps 8 macce tena 500 ¢ poxae-
Hus (14%). B 3ese cnokoiHo. HOCoBOE AbiXxaHue CBOo-
6oaroe. BuamMMmesie CniusncToie spkue. Typrop CHUXEH.
Myno4Hsii ocTaTok nog ckoboi. Monosa okpyrmomn Gop-
Mbi. PogHunyok Bonblion, pazmepamm 0.5x0,5 cm, He
HanpskeH. B nerkmx abixanue nyspunbHoOe, XpuUnos
HeT. YL 46 B muHyTy. Mpanuubl cepaua B npeaenax
BO3PACTHOW HOPMbl. CepaeyHbie TOHbI PUTMUYHLIE,
npurnywensl. YCC 134 yo/muH. uypes cHmxeH. Mo-
NnoBLIe Oprakbl CHOPMMPOBAHLI NO MYXCKOMY TUMNy,
NPasunbHO, SUYKM ONyLUeHbl B MOWwoHKY. CocTtos-
Hue TazobeapeHHbIX CYCTaBOB: Pa3BeaeHne NoNHoE.
JlokanbHbIv CTATYC: XWBOT NOAAYT B BEPXHUX OTAE-
nax, Npy nanenauum Markui, Ha nansnauwo pebeHox
pearvpyeT O6ecnokoncTBOM, nepucTanstuka cnabas.
Meyerb ysenuyeHa Ha 2,0 cM 13-nog kpas pebepHomn
ayrv. Cenesexka He nanbnupyetca. CTyn xenTton ka-
e, nocne ctumynsaumn. Mo 30Hay U3 xenyaka 3a-
CTOMHOE OTAENREMOE C NPUMECHIO XENYMK.

Puc. 3. Sxorpammbi 3nuracTpansHo#i o6nacTv Npu NONEPeYHOM CK3HMPOBaHUM B B-pexume € MCNONb30BIHMEM UBETOBOM gonnne-
porpaduM y HOBOPOKAECHHOID ManbymKka 5 AHEH MU3HKM, OTCYTCTBME HETKOW BMSYanu3auuu CMMNTOMa BOAOBOpOTa (cTpenku) (g, b)

Fig. 3. Epigastric transverse ultrasound image of a 5-day-old boy in B-mode using color Doppler. There is no clear visualization

of the whirlpool sign (arrows} (g, b)
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KJOMHHUYECKHE CIYYAH

B npuemHom nokoe ewinonuHexdo Y3M opraHos
GpiowHon nonocTy. MOPOKOB PasBUTURA, CTPYKTYPHOR
NaTonorMm NapeHxXMMaTo3HbIX OPraHoB OPIOWHOM NO-
NOCTY (NEYEHL, XKENYHLIE NYTH, NOAXENYACYHAR Xe-
Ne3a, cene3eHka) Ha MOMEHT OCMOTPA HE BLIRBNEHO,
CeobopHan xuakocTb B OpIOLLUHOR NONOCTH ¥ NONOCTY
Manoro Tasa He onpepensercs. B anuractpansHon
06nacTv HECKONLKO NpPaBee CPeaHen NUHUKA onpe-
[EN\eTCH MNOBLILLEHWE 3XOTEHHOCTH KNETHATOMHOrO
npocTpaHcTea (bpbixeika), ero yronwenue Ao 3 cm,
HEOAHOPOAHOCTL 338 CHYET MHOXECTBEHHbLIX TMNO3X0-
reHHbiX 04aros 6e3 YeTKUX POBHbLIX KOHTYPOB pasnuy-
HOro Anamerpa (MHOXECTBEHHbIE NuMmdaTUYeckue
yanst). B pexume LK npocnexnsaeTcsa YeTko TONLKO
aprepuantHuiit Cocy (MeseHTepuansHas aprepua?),
BepxHAs MEe3eHTEepranbHan BeHa B TUMWYHOM Me-
cTe He suayanuanpyercs (puc. 3). KuweyHslie netnu
NPeMMyLLLIECTBEHHO CNABLUMECH, NepucTansTmka Ao-
CTOBEPHO HA MOMEHT OCMOTPA He BU3Yanu3upyeTcs.
MexnerensHo BuinoTa 8 GPIOWHOR NONOCTH HA MO-
MEHT OCMOTPa He BhIRBNEHO. 3akmoyenne: Y3-kap-
TUHA He ucknioYaeT cuHapom Jlepna 6e3 KPUTUHECKUX
HapyleHuh Me3eHTepnanbHoro KpoBOToKa.

B xupypru4eckoM oTAeneHn NpoBeAeHa PeHT-
reHOCKONNS 1 peHTreHorpagus xenyaxka n ABeHa-
AUATANePCTHOA KnLukn. Ha 0630pHON PEHTTEHOTPaM-
mMe opravoe GpowHon nonoctu ceoboaHoro rasa,
YPOBHEW XMAKOCTU HE BbiSBNEHO. MeTnun kuweyHmuka
NHEBMaTH3NPOBaHbLI paBHOMEPHO. Ha cepuu peHTre-
HOIPaMM, BbINONHEHHbIX NOCNE BBEAEHUS B XENya0K
4Yepes 30HA KoHTpacTa 8 o6beme pasoBoro kKopmMne-
HUA, a Take yepes 15 mun, 30 mun, 1,54, 34: dop-
Ma, PACNONOXEHUE, PasMepbl Y KOHTYDbI Xenyaxa He
M3MEHEHbI, 3BaKyaUMa M3 Xenyaka nocneaosarens-
Has, HepasHoOmepHas. Yepe3 34 COXpaHaercs Ha-
NUYMEe KOHTPACTHOrO BELWECTsa B NONOCTH Xenyaka,
HANUYNE rOPU3OHTANbHLIX YPOBHEW B BPIOWHOI nono-
CcTu cnesa. Hepes 6 4 B NONOCTH XenyaKka KoHTpacTa
HE BbIABNEHD, Dapuit COXpaHAETCs 8 NETNAX TOHKO-
r0 KUWEYHMKA CNeBa C HANUYMEM rOPU3OHTANBHbLIX
YPOBHER XMAKOCTHU. Mocne oYUCTUTENBHOR KNUAMbI
BBEAEH KOHTPACT 4epes3 3aHui Npoxof, Hanvuyue
KOHTPAcTa ONpefenneTcs 8 NPAMON KULWKE, CUrMme
W HUCXOAAWEN KMILUKE WU NEBON NONOBUHE W3BUTON
KMLLKK. 3aKNI0YEHWE: NPU3HAKKU HR3aBEPLIEHHOMO No-
BOPOTA KMLLEYHUKA.,

BbINONHEHO XMPYPIrUHECKOE NEYEHKUE B BUAE One-
pauvm Neana.

OxoHyarensHuiit AMarHo3; «BpoxXAeHHbIR NOPOK
passuTis kuweyHuka. Cunapom Nepaas.

O6cyxnenue

Cuuppom Jleppna npeacraenser cofon taxe-
NbiA BADUAHT ManbpoTaumn, NPUBOAALLEN K NONHOW
WK HACTUHHOW KMLLEYHOW HENPOXOAUMOCTH B Nepu-
0f} HOBOPOXAEHHOCTW. 3aBOPOT CPEAHEN KMLLKYW NPW
AAHHOW NAToNoOrMM RBNAETCH OCHOBHOM NPUYUHON

MH(pAPKTa KULWKKU B 3TOW BO3PACTHOW rPynne w npu
HECBOEBPEMEHHOM OKa3aHWMK NOMOLLM MOXET Npu-
BECTU K MAacCHMBHOMY HEKPO3Y TOHKOW KMLWXK C Nno-
cneayiowmm GopMMpoBaHMEM CUHAPOMA NPENENbHO
KOPOTKOr0 KMLIEYHWMKA.

TpanuuMoOHHOE DPEHTIeHONOTUHEeCKoe wuccne-
N0BAHME NOIBONAET BLINBUTL MANbLPOTAUMIO, HO HE
COGCTBEHHO 3aBOPOT, KOTOPLIA MOXHO WaeHTUDU-
UWMPOBaTL YNLTPa3ByKOBLIM METOAOM. 3xorpadwu-
YECKOe NPeacTaBuTeNbCTBO 3aBOpoTa MOXET ObiTh
pasnu4yHbIM Y pasHbix gereir. MNepexpyyeHHan bpoi-
XEeWKa B COOTBETCTBMM C CYTbIO aHOMANNM He MMeeT
GUKCUPOBAHHOT0 pacnonoxexus 8 GpowHoi nono-
CTW, NO3TOMY 3aBOPOT MOXET pacnonaraTbCH B pas-
HbiX OTAENnax. B CBR3W C 3TUM NPULIENLHLIA NOUCK 3a-
BOPOTa GpbiXeNKn MK CTPYKTYPh!, NOA03PUTENLHON
Ha 3aBOPOT, HAYUHAKT B 3NWracTpansHoin obnacTu
Mo UEHTPY C HEKOTOPLIM NatepanbHbiM CMELLEHNEM
8 N00YI0 CTOPOHY. B kavecTse opueHTMpa 4Na xapak-
TEPUCTUKK 3aBopoTa yaobHO ncnonbaosarts Gpow-
HYIO 20PTY, KOTOPAas BCEraa YeTko BU3yanuanupyercs
W Nonanaer B cka. B TMNWYHbLIX CNy4Yasnx BLIRBNAETCH
anepucTansTU4eckas CNnoMcTan CTPYKTypa OKpyrnon
hopmbt, 06biHO 20 MM B AMaMeTpe, BKIIDHAIoWan
B ceba aAunarnposanHbie A0 3-4 MM cocyasl. Napa-
METPbl KPOBOTOKA B COCYAAX 3TOM CTPYKTYPL! MOTYT
ObiTh paszHoobpasHbiMu, HO B NKBOM cnyyae npo-
CNEXUBAIOTCA U aPTEPUANbHLIE, U BEHO3HbIE COCYAbI.
KonuyecTeeHHas OueHka kpoBOTOKa B cocyaax, dop-
MUPYIOLMX COCYAUCTOE KONbLO, AOCTATONHO CNOX-
Ha TEXHUHECKM, U NPAKTUYECKON HeOBX0AMMOCTH Bbi-
NONHATL B€ HET,

BhiweonucanHan axorpadmyeckan Ccrpyktypa
UMEET aHrnonsbiuHoe Hassaxdwe whirlpool sign («3axak
BOAOBOPOTar). MO AAHHLIM OTEYECTBEHHLIX W 3a-
pPyOEXHbLIX ABTOPOB, AMArHOCTUMECKAS LEHHOCTb
whirlpool sign Benuka: 4yBCTBUTENLHOCTL NpesLiluaeT
90%, cneundU4HOCTL U NONOXUTENBHAR NPOrHOCTUY-
HOCTb focTuralnT 100%, Y4TO NO3BONKET CYMTATL CUM-
NTOM NAaTorHOMOHW4HLIM [3, 4, 8, 9].

OTCcyTCTBME BHIPAXEHHOIO YETKOr0 COCYAUCTO-
ro KONbLa MOXET WUMETb MECTO NPW 3aBOpoTe Ha
180-360°, xorpa B €ro UEHTPaNLHON YacTu Y4eTko
NPOCNEXVBAETCA BEPXHAN ME3eHTepuanoHas apre-
pus, a GOPMUPYIOLLAN COCYANCTOE KONbLO BEPXHAR
MEe3eHTepuansHas BeHa OTCYTCTBYET, Tak Kak pac-
nonaraeTcs HEMHOro kayaanoHee. CooTBeTCTBEHHO,
MaxkCMManbHO KpaHWanbHbIe CKaHbl MOTYT HE COAEp-
Xarb B cebe TMNUYHOro COCYANCTOro Konbua, onpe-
Aenswouwerocs s pexume LUK, a B cocras nepekpy-
YEHHOW BPLEKERKM MOTYT BXOAWUTL COCY/ibl MEHBLUErO
Anametpa. B 10 xe spems Donee kaynancHbie cka-
Hbl C TUMWUYHBIM COCYAMCTBIM KONBUOM MOryT He
cofepxate B CBOEW UEHTPanbHON 4acTi BEpPXHEW
Gpbikeeynon aprepun [3]). Benuuuna yrna nosopo-
Ta KULWKW UMEET Takxe BOoNbLLYIO NPOrHOCTUYECKYIO
UEHHOCTL: 3HaYuTEnbHbIi yron nosopora (720° n 6o-
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CASE REPORTS

nee) NOBLILIAET PUCK BO3HWUKHOBEHWA HEKPO3a Ku-
weyHuka [10]. B Hawmx HabniogeHwsx «3Hax BOAo-
BOpPOTa» BU3yanu3vpoBancs AOCTOBEPHO B NEPBOM
cnyyae (cm. puc, 1). Bo sTopom HabniopeHun 4er-
KO BbIPaXEHHOro COCYAMCTOrO KOAbUA BbIABNEHO
He Ouino B CBA3K C 3aBOpoTOM Ha 180°, 410 B8 panb-
HenweM ObiNo NOATBEPXAEHO MHTPAoNEepaunoHHO
(cm. puc. 3).

IOna curapoma Nlepna xapakTepHbiMy ABNSKIOTCH
TaKxe BbipaxeHHbin numdocras n yronwesme 6pol-
xekn. Ixorpaduyeckn AaHHLIE CUMMTOMDBI NPORB-
NAOTCA YBENUHEHWEM PACCTOSAHWMA OT 3adHen no-
BEPXHOCTI NEBOM A0NU NeYeHn N0 BPIOWHON a0pTLl,
W3MEPREMOro B CarvTTanbHON NNOCKOCTU CKAHUPO-
BaHWA W cocraensowero 3-4cMm (B HOpMe meHee
1cM), n auddeperHumpyemsiMi B CTPYKTYpe Gpbi-
XENKN MHOXECTBEHHBIMU MMNO3X0OreHHsiMu obpaso-
BaHuAMK (numdarnyeckue yanet) [11]. B onucaHHbix
KNUHMYecKunx HabMmoaeHnsax BupaXeHHsin numdocTas
v yronuieHue bpbixeitkn Habnioaanuce y 060Mx HOBO-
POXAEHHBIX,

Xors ayonexocTas Ha Gore runepdurkcaumm ase-
HaAUATUNEPCTHOM KMWKK 3MOPUOHANLHLIMU CNain-
Kamu ABNASTCA COCTABHOW 4acTulo aHomanum [11],
aunarauvik ABEHanUAaTMNEPCTHON KUWKKW B npuse-
AEHHBIX KNIMHUYECKMX CNYHanx BuIABNEHO He Obino,
NOCKONLKY AETAM CHavana ycraHasnueanu Hasora-
CTPpanbHBIN 30HA U ONOPOXHANM NONOCTL XKENYAKA.

O6oum aeTaM AONONHWUTENBHO BLINOMIHANW PEHT-
reHOCKONUID U PEHTIeHorpaduio Xenyaka u AseHa-
AUATUNEPCTHOM KULLKMK,

Jlurepatypa

B nepsoM KnMHu4eckom HabnioaeHnn y HOBOpOX-
NEeHHOW Hapsaay ¢ cuiapomom flegna Guina suiRBneHa
KkncTa OpbIXKEeNKMU TOWEN KMIWKKY (CM. puc. 2).

3anoverne

Cpean BpPOXAEHHLIX NMOPOKOB XENYA04HO-KM-
LWEYHOro TPakTa pasnuyHbIie BapuaHThl ManbpPOoTaLmMia
3aHUMAKOT OAHY M3 NTMAMPYIOWMX No3uUnin. MHoroob-
pa3ue BMOOB HapYLWeHWa poTauum v GUKcaumm Ku-
LWEYHNKA 4aCTO 3aTPYAHAET NOCTAHOBKY ANarHo3a.

Mpwn cunapome Negna y HOBOPOXAEHHLIX HANK-
4yue 3aBopOTa CPeAHeR KULLKW RBARETCH YPreHTHOM
cutyaumen, Tpebylowen cKopeilen AuarHoCTMKM
u nevenun. MNpu cbope xanob, aHamHeaa aabonesa-
HUA, HECMOTPR Ha HecneunduyHoCTL racTpoaHTe-
PONOrMHEcKUx PaccTponcTs (MHOrokpaTHas peoTa,
BecnokoncTeo pebeHka, NOTEPS B Macce Tena), che-
ayer obpalars BHUMaHUe Ha MxX PeunaMBrMpYyIoLLMA
xapaxtep. C uensio yToYHeHns AnarHosa v nposeae-
Hus anddepeHuUmansHoin AMarHoCTUKM NPOBOAUTCA
xomnnekcHoe obcnenosanue: Y3U oprados Gprows-
HOW nonocTu B8 B-pexume ¢ LK mMeseHTepuantHbix
COCYA0B, PEHTTEHONOrM4ECKOe NCCNel0BaHne Xeny-
AO4HHO-KMLLIEYHOIO TPaKTa.

B HacTtosiwee BpeMs BO3pacTaeT 3HaueHue
MMeHHo axorpadun. Hambonbwen wundopmarus-
HOCTbLIO 06napaet Y3W opraHos GpoWHOR NONOCTM
C NPUUENBHBIM OCMOTPOM 3NUracTpansHo#i obnactu.
Merton 6e3onacen, o6nafaeT 4OCTATOHHO BLICOKMMM
HYBCTBUTENBHOCTBHIO U CNEUMUYHOCTBIO, NO3TOMY Ha
CeroAHALIHMA 1eHb OH AONXEH BbiTh B NPUOPUTETE.
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Pesiome

AKTYanbHOCTb BHEAPEHWA TEXHONOTMIA NCKYCCTBEHHOTO uHTennekTa (UMW) B AuarHocTuky paka MONOYHOW Xe-
nessl (PMX) C8833H3 C COXPIHROWMMCS BbICOXMM POCTOM 3200n883eMOCTH CPEAM KEHLUMH ¥ BEAYILEN NO3U-
UHEH B CTPYKTYDE OHKONOrM4eckon 3abonesaemocTu. TeopeTH4ecku npumererue TexHonorui MU eoaMoxHo
KaK Ha 3Tane CKPUHMUHIZ, TaK M B yTOuHAKWEN amardoctuke PMX. B pabote naetcs kpatkui 0630p cucrem
MK, ucnonb3yemsix B KNMHUYECKOW NPAKTUKE, M 0DCYXA2K0TCA NepCnexkTUBbl ero NPUMEHEHMS 8 AMarHOCTUKE
PMX. Joctuxenus 8 0Bnact MawuHHOrO 0ByyeHus MoryT Obite 3QdexTuBHLI ANS NOBbLIWEHUA TOYHOCTH
MaMMOrpaduuyeckoro CKPMHUHTA 33 CYET YMEHbLUEHUS KONUYeCTBa NPOMYLUEeHHbIX UIy4aes Paka v NOXHO-
NONOXMTENbHBIX PE3YNbTATOB.

KnioueBbie CNOBa: Pak MOMOYHON XEeNe3bi; CKPMHUHT; MCKYCCTBEHHbIH MHTENNEKT; MawunHHoe obyyerue;
Mammorpagus; 0630p.

Kondnukr uHTepecos. ABTOpbI 33881110T 00 OTCYTCTBMM KOHDNMKTE MHTEPECOB,
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Abstract

The relevance of implementing artificial intelligence (Al) technologies in the diagnosis of breast cancer (BC)
is associated with a continuing high increase in BC incidence among women and its leading position
in the structure of cancer incidence. Theoretically, using Al technologies is possible both at the stage
of screening and in clarifying BC diagnosis. The article provides a brief overview of Al systems used in clinical
practice and discusses their prospects in BC diagnosis. Advances in machine learning can be effective to
improve the accuracy of mammography screening by reducing missed cancer cases and false positives.
Keywords: breast cancer; screening; artificial intelligence; machine learning; mammography; review.
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Beepgenune

B 2021 r. pak mono4yHoin xenessl (PMX) 6bin 8bi-
aened y 509 Tuic. yenosex. Auarnos Ouin noaTsepx-
AeH MOpdONOru4eck Ha pasHux (1-i v 2-i) cragusx
B 72,5% cnyyaes, Ha no3aHux (3-i v 4-1) cranuax -
B 27,5% [1]. CBOoEBpeMEeHHaR AMarHOCTUKA Ha PpaHHen
CTaauyM NO3BONSET 0Ka3aTk MEAULMHCKYIO NOMOULL
W CAeNaTh €8 MakCcuMansHo 3QGEKTUBHON, YBENINYM-
Bas LWAHCLl HAa BLI3AOPOBNEHWE NauneHTkn. B Gonk-
LWKMHCTBE CNY4aeB MOXHO 006uTbes Be3peumaneHon
BLKMBAEMOCTH, 1aXe 8CNK HE YAAeTCH A0CTUYL NON-
HOr O BLI3AOPOBIEHUS.

HO uMeeTcs psa NPUYrH, KOTOPLIE 3aTRYAHRIOT
NOCTAHOBKY AMArH03a Ha pauHux craamnx [2]:

- pocT aAeduuMTa PEHTIEHONOrOB W HEXBATKa
onbiTa paboTsl;

— YBENIMHEHWNE YUCNA NCCNeA0BAHUIA U MEANLMH-
CKux M300paxeHnit, B pesynbTaTe Yero Harpyaka Ha
Bpava O4eHb BbICOKA W NOBLILLAETCA PUCK NPOnycka
naronorum.

Ans NOMOLLM B pelieHny aauHbix npobnem soa-
HUKNE WOES CO3AATh CHCTEMY NOLAEPXKN NPUHATUR
apayebHbix pewennn (CNNBP) Ha 6ase cuctembl Ma-
WMHHOMO 3penun. Bpems, 3atpaymsaemoe Ha nocra-
HOBKY AMarH03a CoKpaTUTCA, AuarHoast ByayT TouHee.
3710, B CBOIO O4EPEAb, COXPAHWUT 3[0POBLE, YMEHBLLUWT
HEraTMBHOE NCUXONOrUYecKoe BO3AENCTBHE Ha naum-
€HKY B pe3ynLTate OTCYTCTBUR HEOBOCHOBAHHBIX UH-
Ba3uBHbIX BMewarenscTs (3-5).

Uenbio ganHoro o63opa ssnsetcs o6o6wenne
CBEIEHWIA O COBPEMEHHBIX NPUNOXEHUAX, CO3AAHHbIX
Ha OCHOBE TEXHONOrUW MCKYCCTBEHHOIO MHTENNeK-
Ta (M) B ouexke pucka PMX Ha 6Gase aHanvuaa Mam-
Morpagpuyecknx naobpaxennin. Mol U3yyunu kKOM-
NbLIOTEPHLIE JOCTUXEHUS, KOTOPBLIE CABNanyM aHanns
PEHTreHonorn4eckux maobpaxennin Ha ocHose U
HeoBX0AMMBIM TR YTOYHEHWR OUeHkM pucka PMX, Ha
npumepax 3apybtexHbix M poccninckmx nnathopm U,

O6nactu npuMmeHeHus cucrtem A

B nocnegHue roabl PagMonorusi CTONKHYNach
C 3KCMOHEHUMANBHBIM POCTOM NpuMeHeHua MU B knn-
HUYECKOI NPaKTUKE CO 3HAYMTENLHLbIMW 1 0DHanexu-
BAOWMMM pe3ynsTatami, 0COBEHHO B OHKONOMM4ECKon
suayanusaumm, B HacTosiee BpeMA ANA BU3yanuaa-
UM PMX 1CNonb3yloTea paanuyHble MeToabl: Mam-
morpadms (MMIN) u uudpPoOBOA TOMOCUHTEI MONOY-
HOM XENesbl, yNLTPaseykoBoe uccnenosaxue (Y3U),
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MarHuTHO-pe3oHaHcHas Tomorpadus (MPT) u no-
INTPOHHO-IMUCCHOHHAR ToMorpadua. Mo oueHkam
CNeumnannucToB, BU3yanbHbit asann3 cnocoben wvs-
Bneds Tonbko okono 10% whdopmauumn, coaepxa-
wencs B undposom MMM -uaobpaxenun [6], noatomy
XaXObIA U3 MHCTPYMEHTANbHLIX METO0B ANArHOCTH-
KM MOXET NONYHATL 3HAYUTENbHLIE NPEeUMYLLeCTsa
npu COBMECTHOM asanuae ¢ M.
MCKYCCTBEHHLIA MHTENNEKT WUMEeT HEeCKONbKO
nNpMMEHeHri B Buayanuaauum PMX [7-12] (puc. 1):
~ cTpatudUKaumMs pucka ans Co3naHus MHaW-
BUlyanbHbiX NPOrpamMMm CKPUHUHTE;
- ucnons3osaune W B kavectee
HTEHUA,
— asanm3 TeKCTypsl onyxonu (onpepenedve ee
noaTvna, olexska nepuTymMopansHon obnactv),
~ PAAVOMUHECKWUIA ¥ PAAVOrEHOMHBLIA aHaNU3 ANs
NNaHWPOBAHNA NEKAPCTBEHHOW TEPANuN v AM-
HaMU4ECKoro HabnoaeHus;
— MPOrHO3WPOBaHME OTBETA Ha NEYEHUE, pucka
HANUYMs METACTa308 B akcunnapHuie numdoya-
Nbl, pUCKa peumnansa 1 o6LWIEeR BbKMBAEMOCTH.,
XOpowo Uay4eHHbIM NPUMEPOM UCNONL30BAHUS
WU B paamonormum asnseTcs ckpuHuur PMX. Panao-
MW3UPOBAHHLIE WCCNEADBaHWs NPOAEMOHCTPUPO-
BANW, 4YTO PYTUHHLIA MaMMOrpadUHecKnin CKPUHUHI
CBR3aH CO CHUXEeHneM 3ab60nesaemMoCcT¥ U CMEpPTHO-
TTH, ¥ 3TO NPUBOAMT K LUMPOKOMY BHEAPEHWUID NPO-
rPamMMm CKPUHUHIa.
MNepsoxavanbHo CKpuHUHr PMX  nposoaun-
CH C NOMOWBIO aHanoroesix cucrem MMI™ Ha ocHose
IKPaHHON NNEHKKW, HO 3a nocneaHune 20 ner oH ne-
pewen Ha NoaHocTL undpoesie nnardopmo (full-
field digital mammography, FFDM), 410 noasonuno
COXPaHsTh BCE BUABI A@HHbIX O NauMeHTax 8 anex-
TPOHHbLIX MEAMUMHCKMX KapTax ¥ 8 NOCNEAYIOLIEM UC-
NONL30BATL WX 4NN aHanuaa u 0By“eHns TEXHONOM MK
KOMMBbIOTEPHOro 3pexus. OaHako 310 NPUBENo K No-
BbileHIo paboyeint Harpy3ku ons paguonoros, a Tak-
xe K ysenuyennio obbema pannbix. Yrenme MMM, 10
ecTb obHapyxexne 06pasoBaHnin u/unm KanbuHaTos
W uoeHTUdUKaUMa ux xak A06poKaYeCTBEHHLIE WK
3N0Ka4YECTBEHHBLIE, 3aBUCUT OT ONLITA BPAYen, 4TO MO-
xeT o6ycnoeutb NOAYYEHWE NOXHONONOXUTENBHBIX
pesyneratos. JIOXHONONOXUTENLHLIN PEe3yNLTarT Npu-
BOAMT K QONONHATENbHBIM Pacxoaam CUCTEMbI 3apa-
BOOXPAHEHUA W SMOLMOHANLHOMY CTpeccy Ans na-
UMEHTOK ¥ cemeRn. [Uns CHUXEeHUA YacToTel owubox
BO MHOMMX €BPONERCKMX CTPaHax BEEAEHO ABOWHOE
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Puc. 1. O6nacTw NPUMEHEHWA MCKYCCTBEHHOrD MHTENnexTa (MU) ans Busyanu3auwu pPaKa MONOYHOM Xenessl.
CAD (computer-aided design) - cuCTeMa 3BTOMaTHIUPOBIHHOTO NPOEKTMPOBAHHUS

Fig. 1. Applications of artificial intelligence {Al) for breast cancer imaging.

CAD - computer-aided design

Cnenoe YTeHWe ABYMS HE33BMCHMMbIMMK BPa4Yamu, 4TO
eute Honslue ysenuyuno paboyyio Harpysky [13].

lNMpoTtokonst ckpunuHra PMX B8 Espone obbi4HO
OCHOBaHb! Ha ABOMHOM CNEenoMm YTeHUU ABYMA PDasHbi-
MW paamonoramu, B 7o spems kak B CLUA Gonee pac-
NPOCTPaHEHO OAQHO CHMTBLIBAIOLLEE YCTPOMCTBO NAC
CAD' [14]. Ha cerogrsiuHuin aeHs Ynpasnexue no ca-
HUTAPHOMY HaA30PY 33 Ka4ECTBOM MULLEELIX NPOAYK-
TO08 U meamkamexToB (Food and Drug Administration,
FDA) opobpwuno Heckonbko uHCTpymeHTos MW ons
npumexeHus B Buayanusaumn PMX: 10 ans oueHku
NAOTHOCTU MOMOYHbLIX Xenes, 3 ansg dasbl COpTUPOB-
KV UNW NPeaBapuTeNbHOro CKPMHUHNE, 3 Ans Knaccu-
dukaumm nopaxenunit, 5 ans obHapyxeHus u knaccu-
dukaumm nopaxexumn (tabn. 1) [15, 16].

B uccnenosanmu H.E. Kim et al. [17] ucnons3o-
BaHue cucTemsl Ha ocHose MW npoaeMoHCTpupoeano
3HAYUTENBHYIO AONONHUTENBHYIO LEHHOCTD B BbifBNe-
HUM Mammorpaduyeckm ckpbiToro PMX: 97,5% obna-
DYXEHb! B TETEPOreHHbIX MW YPE3BLINANHO NNOTHBLIX
MONOYHbIX Xeneaax, 52,5% Ouinu 6eCCMMNTOMHBLIMY,

" CAD (computer-aided design) — cuctema asTomatmau-
POBaHHOIO NPOEKTUPOBAHMS.
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86,5% — uHBasuBHbIMK, a 29,7% yXe uMenu noambi-
weyHsle nuMdaTUYecKue y3nbl, METacTasbl B y3nax.

Z.Li et al. [18] oueHnnu npenonepaumuoHHY0
NPOfHOCTUHECKYIO UEHHOCTb DAAMOMMKA B AMArHO-
ctuke PMX no panHbiv MM, MPT unu Y3WU. Wu-
TErpanbHas YyBCTBUTENBHOCTE WM CrneunduuHoOCTb
coctasunm 0,84 (95% poBepuTENbHLIM MHTEPEBAN
(4n) 0,80-0,87, I°>=76,44%) n 0,83 (95% O 0,78-
0,87, 1’>=81,79%) cootsetcTeexHo. nowans noa
kpuso# (area under curve, AUC), ocHOBaHHas Ha Kpu-
sow SROC, coctasuna 0,91.

PaguomMmuka u paauoreHommka

[eTeporeHHOCTE MONEKYNAPHbLIX XapakTepUCTUK
M KneTo4Horo cocrtasa PMX x0powwo n3secTHa, U Bce
BonsLUEe NCCNEA0BAHNIA YKa3biBalOT Ha 3HaYEHNE MOo-
nexynsapHbix noaTunos PMX 8 auarHoCcTuke, neyeHumn
¥ nporHo3e 3abonesanusa [19-21]. leTeporeHHoCTs
onyxonu cBR3aHa C 6e3peunavBHON BbDXUBAEMO-
CTbIO B Te4eHue 5 neT u 06LLei BbXMBaeMOoCTbio [22].
Hepasuue wccnegosBaHus nNPOAEMOHCTPUPOBany,
410 PMX Takke npeacrasnset cobor metactaruye-
CKYIO reTeporeHHOCTb, KOTOpas HeoTaAenmMa OT ero
PeuenTopHOro craryca [23], a peuenTopHbiA CTaTyc
onpepenseT MonekynspHbii noatun PMX. Axanuns
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Tabnuua 1

MpuMeps! nporpamMM MCKYCCTBEHHOTO MHTENNEKTa, of06peHHble FDA ana npuMeHeHus B CKpUHMHIE paka MONIOYHOM XKenesbl

Table 1
Examples of artificial intelligence programs approved by the FDA for use in breast cancer screening
Mogens / Model UHcTpymenT / Tool MpumMexenue / Application

DenSeeMammo (DSM) MMTI"/ MMG OueHka nnotHocTu MX / Breast density assessment
Laboratory for Individualized Breast MMI/ MMG OueHka nnoTtHocT MX / Breast density assessment
Radiodensity Assessment (LIBRA)
Quantra MMT/ MMG OueHka nnoTtHocT MX / Breast density assessment
Volpara MMI"/ MMG Ouenka nnotHoct MX / Breast density assessment
QuantX™ (Qlarity Imaging) MPT / MRI OueHka NNoTHOCTH, NOMCK 0Bpa3oBaHuit, OLEHKa

pacnpocTpaHeHHOCTM NaTonoruyeckoro obpasosaHus /
Breast density assessment, search for tumors, assessment
of tumor spread

Mpumeyanune. MM - mammorpadus; MPT - MarHUTHO-pe3oHaHcHas ToMorpadus; MX - MonoyHas xenesa.

Note. MMG - mammography; MRI - magnetic resonance imaging.

3KCNPeccun reHoB OTAENbHbIX KneTtok [24], aHa-
13 reHoma v TpaHckpuntoma [25] n otcnexusaxve
KNOHOB [26] MoryT ObiTb MCNONL30BaHLI AN U3y4e-
HUS NexXaLunx B OCHOBE MONIEKYNSAPHbIX MEXaHW3MOB,
4TO NO3BOJIET NPOBOAUTL Bonee cucTtemaTuyeckme
n rnybokue mccneaoBaHUa MONEKYNSPHON reTepo-
reHHoctu PMX. Bnaropnapa passutuio paanioMuku
1 pagnoreHoMukn 6uinmn cbopMMpoBaHbLl NPOrHOCTU-
yeckue moaenu, cnocobHble onpeaenuTs Monekynap-
HbI MOATUMN NO AAHHLIM UHCTPYMEHTAIbHOIO uccne-
nosaHus Bkyne ¢ UA.

Y.Zhang etal. [27] npoBenu meTaaHanu3 uc-
cnefoBaHvu pPagvoMUKM U PaguoreHoOMwWku ans
onpeaeneHus TOYHOCTU Moaenei MaluMHHOro oby-
yeHusa (MO). PesynbTathl nokasanu, 4To c-CTaTucTu-
yeckue 3HaveHuss MO, OCHOBaHHblE Ha paguoMuKe
ONs onpefeneHus MonekynsipHbix noatunos PMX
(NOMUHanbLHLIA A, NOMUHaNbLHLIR B, 6GasanbHoONo-
DOOHBIN nnu Tpuxabl HeraTueHbin PMX, HER2-no-
3UTUBHBILIA  MOJNIEKYNSIPHBIM  NOATWM), COCTaBASIN
0,76 (95% O 0,60-0,96), 0,78 (95% O 0,69-0,87),
0,89 (95% 41 0,83-0,91) n 0,83 (95% i 0,81-0,86)
COOTBETCTBEHHO. C-ctatuctuyeckue 3HaveHuns MO,
OCHOBaHHblE Ha KOropTe reHHO-TPaHCKPUNTOMHO-
ro aHanuaa gns maeHTuduKaumm paHee onucaHHbIxX
MonekynspHelx noatunoe PMX, coctasunu 0,96
(95% An 0,93-0,99), 0,96 (95% AU 0,93-0,99),
0,98 (95% An 0,93-0,99), 0,98 (95% AU 0,95-1,00)
n 0,97 (95% AW 0,96-0,98) cooTBeTcTBEHHO. KpO-
Me TOro, Kak paanomuka, Tak u paauoreHomMuka npo-
[EeMOHCTPUPOBanu XopoLUne pesynsTaThl B NPOrHo3e
MONEeKynsapHoOro noatvna. Mo cpaBHeHMIo ¢ paguomMm-
KOW nokasaTtenu Mogenu paguoreHoMukun buinu nyy-
we, 0QHaKo paguomMuyeckas moaens Goina npoute
1 ynobHee C KNMHUYECKON TOYKU 3PEHUS.
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MomMumMo onpeaeneHns MonekynspHoOro NoaTU-
na PMX X. Gong et al. [28] pa3paboTanv nepenosbie
mozenu rnybokoro obyvenus (MO) ana nporHosmnpo-
BaHua metacTta3oB PMX B akCunnapHble U CUrHanb-
Hble nuMdaTnyeckue y3nbl Ha OCHOBE MEAULIMHCKUX
n3obpaxeHunin. To4yHOCTbL O6HapyXeHuss metacTa-
30B B akCunnapHole nuMdoy3nsl: AnarHocTuyeckoe
OTHOWeHue waHcoB 23 (95% AN 16-33), uys-
cteutenbHocTb 0,86 (95% AU 0,82-0,88), cneuun-
¢uyHocTe 0,79 (95% AU 0,73-0,84) n AUC 0,90
(95% AN 0,87-0,92).

B uenom paspabotka mopenen O Tpebyer
Bonblworo obvema AaHHbIX Ans 06y4eHus, Banuaa-
UMM U TECTUPOBAHUS, NP 3TOM PasnnyHble uccne-
[0BaHUs 306paxeHnin AEMOHCTPUPYIOT norapud-
MUYecKue TEHAEHUMU MeXAyY NPOU3BOAUTENBHOCTbLIO
Mozenu u pasamepom Bel6OpkM AaHHbIX. OaHaKo 06b-
€M [aHHbIX, He0BXOAUMBIN AN AOCTUXEHUA N0CTa-
TOYHOW TOYHOCTU, BapbUpyeT B 3aBUCUMOCTM OT UX
KayecTsa M U3MEHYMBOCTW, @ Takxke gusaiiHa Mo-
fenu 0, 3apay 0by4eHus u noaxoaa K Hemy. OBy-
yalowmi Habop 06bl4HO NpeacTasnseT cobom camblii
60nbLLON 06BEM AaHHbIX U UCNONL3YETCA ANA Napa-
MeTpusauvm mogenv. Habop ans nposepku cocTouT
M3 aHHbIX, yaepXuBaembix npy 06y4eHnn, KoTopsie
NPUMEHSIOTCS ANs OanbHenlen onTuMusaumm ru-
nepnapameTpoB moaenu. HakoHew, Habop AaHHbIX
HE3aBUCUMOro TECTUPOBAHWUA UCMNOSb3YeTCca ANS
onpeneneHns KOHTPONbHbIX nokasaTtenen adpdek-
TUBHOCTM [29].

Mnardpopmbl UK

CoBpeMeHHble 3apybexHbie U POCCUCKUE cep-
Bucel MW, HanpaeneHHble Ha paHHee BbiABNEHMEe
PMX, npeacrtaeneHsbl B Tabnuue 2.
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Ta6nuua 2
Mpumepsl NNaTGOPM HCKYCCTBEHHOMD MHTEANEKTA W OCHOBHBIE AHANHIHPYEMbIE MK NapaMeTpsi
Table 2
Examples of artificial intelligence platforms and the main parameters analyzed by them
Mnardopma / Platform
Mapametp / Parameter
Mia AlexNet Lunit CureMetrix | BotkinAl | e/
Celsus
NpUoPHTM3aUMS AaHHbIX / + n/a n/a + + +
Data prioritization
AsTOMaru4eckoe + n/a n/a n/a - +
dopmupoBanue npotokona /
Automated protocol
generation
ABTOMATHYECKMIA 2HANU3 + n/a nfa n/a - -
TeXHHKM yxnaaku MK
(nosuumonuposanwe) /
Automated analysis
of breast laying technique
{positioning)
UHCTpymenT . + + + + +
«RBORHOIO® YTEHMA / Hesasucumoe
"Double” reading tool CPEeACTBO YTeHMA /
Independent
reading tool
Peaynsrate / Results YyacTauTeNbHOCTD TouwocTs ToukocTs AUCO0S95 n/a TouxoCTs
75,1%, cucTemsl 96,2% /  cuctemul 96% / CHCTEMBI
tneundmuynocTe  System accuracy  System accuracy 95% /
97.3% / 96.2% 96% System
Sensitivity 75.1%, accuracy
specificity 97.3% 95%
Buisanenne PMX n/a n/a + + - -
NpH NOBLILEHHOA NNOTHOCTH
Thann MX / :
Detection of BC with
increased density of breast
tissue
Mpucaoerme kateropuu n/a n/a + n/a + .
BI-RADS / BI-RADS category
assignment

Mpumeuanwe. PMX - pax monoumoi xeness:; BI-RADS - Breast Imaging-Reporting and Data System: AUC (area under curve) - nhowans noj KpHaoi;

n/a (not availible) - gauusie arcyrcrayior,

Note. BC - breast cancer; BI-RADS - Breast imaging-Reporting and Data System; AUC - area under curve; n/a - not avallible.

Mepeoit DpUTaAHCKOR KOMNAHMEN, NnonyyusLLeR
3Hak Esponeiickoro ceptudukara kavecrea (CE) za
IO B obnacTu paauonoruv, sensercs Kheiron Medical
Technologies. Ux cuctema mammorpaduHeckoro ckpu-
HUHra nog HassaHduem Mia (Mammography intelligent
assessment) MOXET UCNONL3OBATLCA B KAYECTBE BTO-
POro CYUTHIBATENR NPY CckpurmHre PMX. Cucrema no-
MOTaeT PeHTTEHONOram BuISBNIATL PaK Ha PaHHUX CTa-
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AMAX, TEXHONOMMA CNEAYIOLLErD NOKONEHUA CnocobHa
YBENUYUTD LIAHCH HA BLUKMBAHWE W MNPONOXUTL NYTh
K MEHee NHBa3vBHbIM MeToaam nevenus [30, 31].

Mia nocTpoeHa ¢ UCNoNL3OBaHWMEM 3anyTaHHbIX
HeMpoHHbIX ceTen, dopmel M 1 obyveHa Ha Gonee
yem 3 MnH naobpaxeHn C HECKONbKMX CanTos. Bee
aTO NOMOraeT paanonormyeckum oTaeneHuam pabo-
Tats Gonee adhdexTMeHO.
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Mporpammioe obecneyenune paboraer, aHannan-
pys u3obpaxexne n Npeanonaras, Y7o NGO HUKaKUX
nocnenylowmx aencrTauin He Tpebyercs, nnbo Heob-
xoauMOo pansHenwee noobenenosanve. Nocneaqee
CNOBO BCErfa OCTaeTcs 3a BPaYOM, HO BCAK OKaXeT-
CR, 4T0 Nnporpammuoe obecneyenne apdexTmsHo, To
B KOHEYHOM UTOIE MOXHO YCTRaHUTL HEOBX0AMMOCTL
B0 BTOPOM PEHTreHonore. 310 noTeHuMansHo obner-
4ymno Ot Texywme npobnemsl HeXBaTKM KaapoB.

Apyras wmetopgonorms  Obina npepcrasnexa
H. Li et al. [32], rae npeasapurensHo obyseHHas mo-
nens AlexNet u dyukums nasneyenms Goinn npume-
HeHbl K HaGopy waobpaxewwin undpossix MMIM 13
OBYX rPYNM BLICOKOMO pUCKa (HOCUTENW MyTauui
B rede BRCAT/2 v naumeHTsl C OAHOCTOPOHHUM pa-
KOM), 8 TaKXe 300POBLIX KOHTPONbLHLIX rPYNM. ABTOPbLI
noxasanu, 41o 6e3 xakon-nubo AanbHERWen TOHHON
HacTpoikn MMl -uaobpaxennit Npu3aHaku nepsoro
NONHOCTLIO CBA3GHHOMD CNOR Moaenn MoryT addex-
TUBHO OTNMYATL 3A0POBYI0 KOHTPONLHYKD TRYNMY OT
obGenx rpynn esicokoro pucka: AUC 0,83 u 0,82 ans
HOCuTENnew MyTaummn resa BRCA1/2 (32, 33].

Bonbwon obueaocTynHblid Habop AaHHbIX Ans
KOMMBIOTEPHOTO CkpuHukra PMX - ato nabop naw-
Hoix CBIS-DDSM (Curated Breast Imaging Subset
of Digital Database for Screening Mammography)
B apxuse waobGpaxexun paxa (The Cancer Imaging
Archive, TCIA) [34]. Ox copepxuT aanHsie MM or
1566 y4aCTHMKOB C COOTBETCTBYIOLMMI CErMeHTa-
MK 30HbI UHTEpeca W NpoBepexHon MHdopmaumen
o natonorum [35, 36]. B 2017 r. 6uina oprasnaoeaqa
HayyHan nporpamma Digital mammography DREAM
challenge ¢ uensio pa3paboTkM anropuTMOB, KO-
TOPLIE MOMYT yny4linTh panHee swmnsnexdne PMX.
MNoao6Ho aHanuay y3enkos 8 nerkux, BoNbWMHCTBO
cospemennbix CAD-cuctem ans ckpuumira PMX
oCHOBaHbl Ha anroputMax M0 1 COCTOAT U3 cTaaum
o6HapyXeHus natonorum U cragum knaccuduka-
unm [37].

Cepsuc Lunit naeT BOIMOXHOCTL AUCTAHUMOHHO
3arpy3nTb MCCNEA0BAHWA U NPOaHaNaupoBaTts pabo-
TY MoAENnn. [anHbie O BLISBNEHHLIX NATONOrMAX 0TO-
OpaxaTcs 8 suae Tennoseix kapt. 4o 96% AUC Lunit
Insight MMG To4Ho o6GHapyxueaet Ha MMI™ nopaxe-
HUA, NOAO3pUTENLHBIE Ha PMX [38].

Cepeuc CureMetrix wuMeer nperMylecTso
B OUEHKE aHanu3a peHTreHonornyecknx naobpaxe-
HWIA MONOYHBIX XENe3 C BbICOKON NNOTHOCTLIO TKa-
HEn U HabMNoABHUW BbISBNEHHBIX M3MEHEHWIA B AlHAa-
muxe [39].

Mporpamma Botkin.Al

Botkin.Al - ato nnardopma o6paboTku 1 aHa-
132 MEAMUMHCKMX n300paxeHnin ¢ ucnonb3osa-
Huem MW, paspaboranHas poCCUACKOR KOMNauuen
000 «MHTennoaxuk» u aocrynHas paspaboryukam
W nons3ogartensm Ha nnarpopme Microsoft Azure
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Marketplace [40]. Bnarogaps o6beauHeHuio ¢ obna-
kom Microsoft Azure oHa cTaHeT poctynHa Gonee wu-
POKOMY CNEKTPY MEANMUMHCKUX YHPEXAEHUIA N0 BCEMY
mupy. Ucnonbaosanue Microsoft Azure, oaHO#N 13 Obi-
CTPO PasBMBAIOLMXCA 0ONaYHLIX NNAaTdOPM, No3so-
NWAT 3HA4YMUTENLHO YCKOPUTE NPoABuxeHue nnardop-
Mbi Botkin.Al Ha mexayHapoaHbix peiHkax, obecneyvs
6ezonacHocTs U GecnepeboitHocTs ee paboTwl.

Mnargopma Botkin.Al 3aperucTpuposana 8 ka-
YECTBE MEOMUMHCKOrO W3AENUs, Noayuuna Mexay-
HapoaHoin ceptudmkar CE Mark w npeaHasHaveHa
ana nporpammuoro obecnevenms ¢ M. Ona nerxo
WHTETPUPYETCA C MEAUUMHCKUMM YYPEXAESHUSMM,
obecneynBaeT aBTOMaTU3NPOBaHHLIA 3a60p, aenep-
coHanusaumio U obpaboTky MEAUUMHCKUX CHUMKOB
c nomouwsio MU. Komnanua peanusoeana 6Gonee 30
yCrelwHbIX NPOeKToB BHeAPEHUs B cTpaHax Coapyxe-
cTea Hezasucumbix MocyaapcTs, NlatuHCKon AMepuksy,
Bnuxxero Bocrtoka. [Mporpamma yToqHSET NPOrHo3s.l,
YMEHLILAET BEPOATHOCTL HYeNnoBeveckon owmbku, Ee
Uesb — CHU3WUTL CTOMMOCTE AAMArHOCTUKM ¥ NOBLICUTL
TOYHOCTL ONPEAENEHNA NATONOTUIA.

OcHoBHan 3aaa4a, KOTOpylo M3y4alnT 8 Moae-
M, — 310 KNACCUPUKALMA 3N0KAYECTBEHHbIX/HE3N0-
KauecTBeHHbIX 3abonesaHunii (BePOATHOCTHAS OUEH-
Ka HaNM4MA 3N0KAYECTBEHHOCTM) W CerMeHTauvs
(BbiAENEHME PErMOHA MHTEPECA HA CHUMKE LIBETOM).
Cermentaums w3obpaxeHuid OCYLWECTBNARETCA A0
OCHOBHbIX UCCNEAyEeMbIX 30H WHTEpeca, Hanpumep
A0 3N0KaYeCTBEHHOro HOBOOOPA30BaHUA ANA OLEH-
kit €0 BHYTPUONYXONEBOW METEPOreHHOCTH. MHorue
ONyX0Nu UMEIOT HEeYETKME rPaHuLbl, YTO YCNOXHABT
WX BBTOMATMHECKYID CErMEHTAuMIO, U B HEKOTOPbLIX
cnysanx TpebyeTcs YyTOHHEHWUE 3KCNEPTOB U Bbiaene-
Hue Bpy4Hy0. Mpouecc euibopa oGnacTv nHTepeca He
CTAaHNAPTU30BAH, OHA MOXET COAEPXATb KaK BCIO ONy-
XONb, TaK U HekoTopbie ee vactu. Onpenenenve 06-
NacTy UHTEPeca BPYHHYIO TPYAOEMKD ¥ BAPUATURHO
No NPU4KUHE PAcXOXAEHWA B MHTEpPNpeTaumm n3obpa-
KEHWIA PA3TUYHLIMK BPaYaMN-PEHTTEHONOMaMK, HTO
B UTOMe BNUAET HA TOHHOCTb NOCTPOEHHLIX PAUOMW-
yeckux moaenein. OQHaKo COBPEMEHHBIE TEXHONON MK
M0 ¢ ucnonb3oBaHmem GONbLUMX AAHHLIX CNOCODHI!
MUHUMWU3MPOBATL 3TO BNUSIHWE.,

Mnatdopma Botkin Al BbLISBNRET OHKONOTUYE-
ckue 3abonesaHna Ha PaHHUX CTAaUsX C TOMHOCTLIO
a0 95% OGnarogaps Texsonorum MW, xotopas aHa-
nuavpyet auarHoctuyseckue niobpaxexns. OHa co-
BEPLIEHCTBYETCA, HE ToNLKO obpabarTuisas Donblume
06beMbi N306paxeHnii, HO U B NPOLLIECCE B3aMMOENA-
CTBUA C BPa4amu, KOTOPLIE NOATBEPXAAIOT MK ONPO-
BEPraT Pe3ynsTaThl AUarHOCTUKK,

B uenom Botkin.Al — 310 cucTema NOAAEPXKN
NPUHATUS Bpa4ebHbIX PELLEHUH, NO3BONAINLLAA CHW-
31Th HArpyaky Ha PEHTTEHONOM0B, NOBLICUTL addhex-
TMBHOCTL UX paboTwl, a Takke m3bexarts nponycka
aabonesanuin. Cuctema MoxeT ObiTb MCNONL30BAHA
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oaHoBpemMeHHo ¢ paboTon cneunanucTa B KavecTse
«BTOPOro MHEHUSI» UNK NOCNE NPOBEAEHHOT0 BPa4yoM
aHanuaa Ans KOHTPONS Kavectsa PEeHTreHonoruye-
CKOW ANArHOCTHKN,

Ha pucyHke 2 npencrasneHd peaynsrart paborsl
moaenn M. Y nauweHtkn onpegensietca obpaso-
BaHue pasmepamn Ao 1 cM, 3aTpyaHAET AMarHocTn-
Ky CYMMAUWOHHOE HANOXEHWE MNOTHLIX 3NEeMEHTOB
TKaHW MONOYHON Xeneasl Ha TeHb obpasoBaHus Ha
cHuMKe. B kayectee noobenenosaMma Bpasom MoryT
ObiTh BBINONHEHLI: NPULENBHBLIE CHUMKW, YNbTPa3By-
KOBOE UCCNEN0BaHNe MONOYHbIX XEeNesa ¢ Lenbio noa-
TBEPXAEHUS WK ONPOBEPXEHUA peaynsTara aHanumsa
CUCTEMBI,

«Ulenbc»

«lenwer» - ato rexsonorus W ans anannaa umd-
POBbIX MEANUMHCKMX cHUMKOB [41]. CepBuc nomora-
er cneumnanucTam Ny4eBon ANarHOCTUKM COKPatuUTh

Puc, 2. ABTOMaTM4ECKO® BbIABNEHWUE MIMEHEHWA B NPEBon MO-
NOYHOK Keneie, NOAOIPUTENILHOE Ha PaK MONOYHOM KENesbl,
¢ obo3HaueHmeM permoHa MHTEPeCca LUBETOM Ha MaMMOorpam-
Me, @ TaKXKe ONPeaeneuue NPeAnoNaraeMoro HauMeHoBaHuA
naronoruu ¢ orofpaxeHvemM napameTpos no wane BI-RADS
1 NAOTHOCTHM KaXaon MonovHon xenesnl no ACR (o, b) [40]

Fig. 2. Automatic detection of changes in the right breast,
suspected of breast cancer, with designation of the region
of interest in color on the mammogram, as well as determi-
nation of the alleged name of the pathology with display of
parameters according to BI-RADS scale and each breast den-
sity according to ACR (a, b) [40]

BPEMSA Ha aHanni ncenenoBaHuini n CBOAUT K MUHK-
MYMY PUCK Nponycka natonorun. Mopens obyvexa Ha
20 ThiC. BEPUPUMUMPOBAHHBIX NCCNEA0BAHWIA,

Ans MMI™ Takxe ncnonb3oBannck CHUMKK C pas-
MeTKON Ha 0OBLEKTbI, BbINOMHEHHON KBanUpUUUPO-
BaHHbLIMW PeHTreronoramn (prc. 3). Kaxabii CHUMOK
OTAENbHO PasMevasncs HeCKONbLKUMW Bpalamu, B cny-
4ae pacxoxaeHun B anarH03e CHUMKM OTaaBannck Ha
NONONHUTENbHOE nccneaosanne. Mpouece paameTku
npeacTasnsn cobon onpepeneHne o6bLEKTOB paaHbIX
KNaccos Ha naobpaxeHnn (3N0Ka4yecTBeHHbIe U 00-
BpokavecTBeHHbIE HOBOODPA30BaHWUA, KalbUWHATHI,
NMMAOY3Nkl, YHACTKN NNOTHOCTW, apTedakTsbl CHUM-
KOB 1 Ap.). TOMHOCTL MHTEPNPETALMN CHUMKOB CUCTE-
Mo no wkane BI-RADS (Breast Imaging-Reporting
and Data System) npessicuna 95%.

Cucrema onpepenser Hannyme nobpokayecTeeH-
HbIX MW 3N0KAYECTBEHHBLIX U3MEHEHUIA 1 yKasbiBa-
erT Ux nokanu3aumio Ha cHuMKax. Takme noackasku
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Puc. 3. Npumep pabortel moaenn «Uenscr (g, b). [leTexTvposanne Natonormin B oDeux MONOUHBIX KENEe3ax, BLANCHHE 30M Ma
u3nBpaxenuu, Tpebyowme ocobeHHOro wHTepeca cneumanucra [41]

Fig. 3. An example of Celsus model operation (o, b). Detection of pathologies in both mammary glands, allocation of areas in the

image that require particular interest of a specialist [41]

MOAENW COKPaWaT BPEMA Ha wuccnepoBaHue
¥ YMEHBLIAKT BEPOATHOCTL TOr0, 4TO CNEeLWanucT He
dametut obpasosanue. MNporpamma npenocrasns-
€T CNUCOK nccneaosaHnii B nopsake ybnisanwa na-
TONOrMit Ha n3obpaxexmax (npuopuTusaums). Takum
06pasom, B nepsyio o4epeab spasom GyayT npocma-
TPUBATLCH UCCNEA0BAKUA C BONbLUENH BEPOATHOCTLIO
HaXOXAEHUS NATONOMMK Ha CHUMKaxX. 370 NOMOXeT
ObICTPEE BLICTABUTL AMArHO3 W rOTOBMTL NauMeHTa

K AONONHUTENIbHBIM METOAaM AWMarHOCTUKKU U Nocne-
AYIOLEeMY NeYeHUIO

MNoNOXUTENBHBIM KAYECTBOM ABNAETCH U aBTOMa-
Tu4eckoe GopMMpoBaHue ONNCaHna cHuMka. B 3a-
Bepwenue arannaa MMl -uccnenosansna nporpaMmma
COCTABNAET NPOTOKON, NPUCBAUBAER KAXA0A MONOY-
HOM xene3e kareropwio BI-RADS. Ecnu onucawue
HYXOAETCH B UCNPaBNEHM, BPay AONONHAET 3aKmo-
HEHWE CBOMMW KOMMEHTAPUAMM,
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Hepocratok cucremsl «Liensc» COCTOUT B8 TOM,
4TO OHa NO-Pa3HOMY OLEHUBAET NNOTHOCTL MONOY-
HOW xenesbt no wkane ACR. MNporpamMma pacuexusa-
€T yNacTky Cymmauuu Tkanm kak dpubpornasaynap-
Hbllt koMnnekc. B atom cnyvyae Gonee ToyHas ouexka
NAOTHOCTW OCYWECTBNAGTCA BpayaMu-PeHTreHo-
noramu [42].

OGcyxneune

MonoyHans xenesa fAsNfAeTcs  YPe3dBbiMaiHo
CNOXHbIM OPraHoM, Kaxaas NaumeHTka UMeeT cBomn
aHaTOMMUYECKUE W MHAMBUAYaANbHLIE 0COBEHHOCTH.
BapuabenbHoCTL aHaTOMUKU OpraHa xapakrepuayer-
CH pa3HOi CTRPYKTYPOR, KOTORYID TPYAHO UcCneao-
BaTh TONLKO C NOMOLLIO METOAOB ANArHOCTUMECKOH
Buayanu3aumn. CnoxHOCTM BU3Yanu3aumm Monoy-
HON xXeneabl 00YCNOBNMBAIOT YBEAWYEHWE YaCTOTh
owmnbok npwn suiseneHun PMX, ocobeHHo koraa na-
Tonoruyeckue obpazosaHus nepexpoisalnTca Aobpo-
K3a4eCTBEHHLIMM MKW CKPLIBAIOTCR 3a COOCTBEHHOM
TKaHbo. Buisenenne PMX BCe vawe npoucxoanT Ha
MUHUMAaNbHBLIX M 0COBEHHbIX NPU3HAKaX, KOTOPLIE MO-
ryT GbiTb NPONYLLEHbI MONOALIMK CNELUanMCTamMm unu
NPV BLICOKOW 3arPyXeHHOCTU Bpaya.

C y4eTOM CROXHOCTW AMArHOCTUKM, MHOXEe-
CTBEHHbIX BAPUALMIA CTPYKTYPLI MONOYHOR Xeneas,
BbICOKOWM 3arpyXeHHOCTW Bpa4ei CTAHOBUTCH oO4e-
BUAHO, HTO HEOBX0AMMO HE TONLKO AOBEPATL ANArHo-
CTUKY ONBLITHLIM CNEeUMannucTaM C MUCNoNL30BaHWEM
000pyN0BaHKA C BLICOKMMI CTaHaapTaMKU KayecTea,
HO W, Npexae Bcero, uirerpuposats MK B xasectee
MHCTPYMEHTA ANA aHanuaa. Ha CerogHawHwin aeHs
BO3MOXHOCTH MW B8 Bnayanuaaumm nO3BONSIOT onpe-
naennte GeHoTunel pucka PMX, npeanoxuts Gonee

JIureparypa [ References]

NOAXOASLME NPOLEAYPHl CKPUHUHIE, YBENWYUTL Bbi-
ABAREMOCTL Paka NPU CKPUHHUHIE, ONPEAENUTL UH-
AMBUAYANBHLIE AONONHATENLHBIE METOAB! AMArHOCTH-
KW, BbIRBUTL cneuuduyeckue Guomapkepsl 3a cyer
KOPPENAUMN MEXY XapaKTEPUCTUKAMN ONYX0NK, U3-
BNEYEHHbLIMY U3 MEANUMHCKUX M300paxXeHni, u akc-
npeccuein reHos B 06nacT¥ pagMoreHoOMUKN. Takke
C NOMOWBID NPOrpaMMHOro obecneseHns aAns aHa-
N33 TEKCTYP U306paxeHnit MOXHO NPOrHO3MPOBaTL
NeKapcTBEHHYIO TEPaNWIO Yy Pas3HbIX FPYNN NauUMeHToB.

B naHHOM nccnenosasnn Ml NOKas3anu, 4To anro-
putmbl U ans suisenesma PMX MoryT Obime mcnons-
308aHbl B kKayecTee ahdEeKTMBHOro AarHoOCTUHECKOrD
BCMOMOraTensHoro MHCTPYMEHTA ANS PEHTTEHO/NOT 08
npw uHTepPnpeTauwn pesynsratos MMIT

3aknoueHne

Texnonormm U obnapgaioT noTeHumanom ans cy-
LWECTBEHHOIr0 NAMEHEHWA CuTyauum B chepe 3apaBo-
OXPAHEHWA ¥ OKA3aHUA MEAUUMHCKON nomowwm bna-
roaaps ceoei cnocoBHOCTH aHanmamposaTh Bonblume
obbembl CNOXHOW wHbopmaumn. OaHaKo 310 He
3Ha4uT, 410 MU aonxeH 3aMeHnTL Bpayeil — Takon
BapuaHT cobbiTUit HEBO3SMOXEH B CKOPOM Byayuiem,
MoryTt ObiTb NONYHEHB! NOXHONONOXUTENLHLIE pe-
3ynerarhkl, NOATOMY BCE UCCNeaoBanmus, koTopsie A
onpeaenun Kak NoAO3pUTENbHbIE, OTNPAaBNAKTCA Ha
NOBTOPHYIO NPOBEPKY K Bpayam-peHTresonoram. U
He CTaBuT AMarHo3a, He noabupaeT cxemy neyeHus, oH
«NoACKa3bisaeTs spayy 06/acTi, Ha KOTOPLIE CTOMUT
06paTUTL BHUMAHUE.

Kaxpan npeacrasnenHas cucrema MW Hanpas-
NIeHa Ha CHUXEHWE PUCKa NPONycka paka v cokpaue-
HUE BPEMEHWU Ha ONUCAHWE DAHOTO MCCNEA0BaHUS.
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