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ORIGINAL RESEARCH

Pesiome

Llenb: noka3aTb BO3MOXHOCTb MPUMEHEHUS NOCNEA0BATENBHOM CUMHTUIpadmm nuwesoaa (MCul) ¢ ™ Tec-Tex-
HeduTOM Ans oueHkM 3ddeKTa IHLOCKONMYECKoM Kapanoamnataumm (IK) y naumeHToB C axanasmen kapauu.
Matepuan u metoabl. O6cnenoBaHbl 7 naumeHToB (6 MyXunH U 1 xeHwwuHa) B Bo3pacTte oT 44 no 73 net
(B cpeaHeM 57,8 roaa) ¢ AMarHo3oM «axanasusi KapauMu», HAXOAMBLUMXCH HA NeYEeHUU B XMPYPruyeckom
TopakanbHoM otaeneHunn N2 2 TAY3 «PecnybnnkaHckas knnHuyeckas 60n1bHMUa MrHUCTepCTBa 34paBooXpa-
HeHus Pecnybnvkun TatapctaH» B nepuog, ¢ uioHs 2022 r. no aueapb 2023 r. lnutensHocTb 3ab6oneBaHns oo
NOCTYNJeHUS B CTaLMOHap cocTtasnsana ot 2 no 17 net (B cpegHeM 9,2 ropa).

Pesynbratbl. AHanu3 pesynstaTtoB [1CUlT nokasan CHUXeHWe NpoLeHTa OCTAaTOYHOM aKTUBHOCTU paamodapMm-
npenaparta B 061aCcTM Kapanu y Bcex 60nbHbIX MOCe NPOBEAEHHOTO N€YEHUS B CPAaBHEHUM C UCXOLHbIMU
DAHHbIMM, YTO CBMIETENLCTBOBANO O NONOXUTENBHOM 3dbdekTe K/, 1 cOBNaaano ¢ AaHHbIMU PEHTTEHONOr-
4eckoro uccnenoBaHus. NonyyeHHble pesynbTaTbl LEMOHCTPUPYIOT BO3MOXHOCTb MPUMEHEHMS U MPAKTUYECKYHO
3Haunmoctb MCul ana oueHkn sddekTa neyebHbix MeponpuaTnid, B yactHocTm K/, y 60nbHbIX C axanasuen
Kapauu.

3akntoueHue. BoinonHeHHas no onmucaHHoMy npotokony MNCull saengetcs dU3MonornyHbIM M 6e30MacHbIM Me-
TOAOM KaK AMAarHOCTUKM axanasuu, Tak 1 nocneayowen oueHkn sdpdekta nevyebHbix MeponpusaTuid, B T.u. IK/,
MMOTOMMU, KOHCEPBATUBHOIO NIeYeHUs, IUTEIbHOMO0 AMHAMMYECKOro HabnaeHus. 370 GU3nMonornyHas
n 6e3onacHas npouenypa, KoTopasi MOXeT ObiTb peKOMEHA0BaHA B C1y4asnx 3aTPyAHEHHON OLEHKM QYHKLUK
NULLEBOAA PEHTTeHONOrMYeCKUM, IHAOCKONMUYECKUM U MAaHOMETPUYECKUM METOLAMMU UM HEBO3MOXHOCTM
UX NPUMEHEHMUS.

KnioueBble cnoBa: axanasus Kapauu; CULMHTUrpadus nuLLeBoaa; KapanoaunaTtaums; 6y>xmpoBaHue.
KoHdnukT nHTepecoB. ABTOPbI 3a5BNSHOT 06 OTCYTCTBUM KOH(MAUKTA MHTEPECOB.

Dna uutupoBanua: bawwupos PA., lWenenosa A.N., CamoiineHko J1.E., PokkuH C.A., WapadytamHos b.M.,
tOcynosa A.@., 3uraHwwmHa J1.M., Maromepnos b.A., KykywkuH A.N., Mateees B.10., bawupos [O.A. OnbiT npume-
HEHMS NOCNeA0BATENbHOMN CUMHTUIPadUM NKLLEBOAa C 2P Tc-TexHedUTOM 415 OLeHKM 3pdeKTa 3HA0CKONMYe-
CKOM BannoHHOM KapaMoaunaTaumm y 60bHbIX C axanasuen Kapauu. BecmHuk peHmaeHonoz2uu u paduonoauul.
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Abstract

Objective: to show the possibility of using ™ Tc-technephyt esophageal transit scintigraphy (ETS) to assess
the effect of cardiodilation in patients with achalasia cardia.

Material and methods. We examined 7 patients (6 males and 1 female) aged 44-73 years (mean age
57.8 years) diagnosed with achalasia cardia, who were treated in Department of Thoracic Surgery No. 2
at Republican Clinical Hospital from June 2022 to January 2023. The disease duration before admission to
the hospital ranged from 2 to 17 years (mean 9.2 years).

Results. The analysis of ETS results showed a decreased radiopharmaceutical residual activity percentage
in cardia for all patients after treatment compared with the initial data. It indicated a positive effect of
cardiodilation and coincided with X-ray examination data. The obtained results demonstrate the possibility
of ETS using and its practical significance to assess the effect of therapeutic measures, in particular
cardiodilation, in patients with achalasia cardia.

Conclusion. Performed according to the described protocol, ETS is a physiological and safe method for
both the diagnosis of achalasia and the subsequent assessing therapeutic effect, including cardiodilation,
myotomy, conservative treatment, and long-term dynamic monitoring. It is a physiological and safe procedure,
which can be recommended in cases of difficulties in evaluating the esophageal function by X-ray, endoscopic
and manometric methods or when their use is impossibile.

Keywords: achalasia cardia; esophageal scintigraphy; pneumatic dilation; bougienage.
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BeepeHue / Introduction rPECCUPYIOLLIMM CHUXEHNEM TOHyca TyOyNIIPHOrO OT-
Axanasus kapanm (AK) oTHOCUTCH K peaknum 3a-  Aena nuuLeBOAa, HapyLeHMEM ero NepucTanbTUkm
foneBaHMSaM NuULLEBOAA, NOPAXaloWmMM ¢ oamHako- v gucdarven [1].
BOW YaCTOTOM MY>XXHYUH W XEHLUMH NPENMYLLLECTBEHHO PacnpocTtpaHeHHocTb AK cocTtaBnseT 10 cnyyaes
B Bo3pacTe 20-40 net. 310 HelipoMmbilleyHas natono-  Ha 100 Tbic. HaceneHus, 3ab6oneBaemMocTb — 1 cnyyar
st HESICHOM 3TMONOMNK, KOTOPas XxapakTepnadyeTcs Ha 100 Tbic. [1, 2]. B knMHWYeCKOM raCTPO3HTEPOIO-
HapyLleHnem ped@nekTopHOro paccnabneHns n pac-  rudeckoi npaktuke Ha gonto AK npmuxoantcs ot 3% 0o
KpbITUS! KapAManbHOro OTBEPCTUS NPy rnoTaHuu, Nnpo-  20% Bcex 3aboneBaHuii nuiesoaa [2].
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HecmoTtpsi Ha 6onee 4em 300-neTHUI neprog, n3y-
YeHUs, NCTUHHag NpuYrHa nepsuyHon AK oo HacTos-
LLLEr0 BPEMEHM OKOHYaTEeNIbHO HE yCTaHoBeHa. MaTo-
reHeTMyeckune acnekTbl 3a00neBaHNst HEOAHO3HAYHbI.
Ha cerogHsiWwHWIA oeHb B nuTepaType obcyxaaeTcs
HECKOMbKO pasnnyHbix runotes passutng AK. Cpeamn
HUX PUrypupyeT reHeTnyeckas Teopms, Kotopas npea-
nonaraet cBa3b AK ¢ myTaumnen n nonnMmopbdruamMom
HEKOTOPbIX FEHOB 1 aCCOLMUPYET €€ C BPOXAEHHbIM
nedekToM MeXMbILLIEYHOro HepBHOMO (ayapbaxoBa)
cnneTeHns Ha GOHEe reHeTUYecKom npegpacnono-
XEHHOCTW K MaTON0rM4eCKOMY UMMYHHOMY OTBETY [3,
4]. NHdekumoHHasa Teopus obbsicHaeT pa3sutne AK
BTOPWYHbLIM NOBPEXAEHNEM HEPBHbIX BOJIOKOH B pe-
3ynbTaTe NEPCUCTEHLMN B MEXMbILLIEYHbIX HEPBHbIX
raHrmnsax HEMPOTPOMHbIX BUPYCOB U/NAN UHbIX MHPEK-
LLMOHHbIX areHTOB, IOKaIN3YIOLMXCSH HENOCPEACTBEH-
HO B CTeHkKe nueBoaa (npu Tybepkynese, MHGEKUN-
OHHBbIX U BUPYCHBbIX 3abonieBaHusix) [5, 6]. CornacHo
AYTOMMMYHHO TEOPUM MPUYMHON rMbenn MexmblLLey-
HbIX HEMPOHOB MOXET ObITb XPOHMYECKOE BOCnaieHne
B raHrnmsix, 00ycnoBfeHHoe ayToOMMMYHHbIM NPoLEec-
COM, KOTOPbIA MOryT 3anyckaTb MOMUMO NHPEKLIMOH-
HbIX areHTOB U HEMPOTPOMHbIE BUpPYCHI [7, 8]. Takxke
obcyxaaeTcst KOHUENUUS HapyLLeHWI LLeHTPanbHOM
perynaummn GyHKUMA nnweBoaa Ha GoHE NCUXO3IMO-
umoHanbHoro ctpecca [1, 9, 10] n nopaxeHns 0Taenos
napacmmMnaTnyeckom HEPBHOM CUCTEMbI, PETYINPYIO-
LEen MOTOPUKY NULLLEBOAA M Xenyaka (B 4aCTHOCTH,
ayapbaxoBa CnieTeHus).

Kaxxpgas 13 aTux rmnoTes packpbiBaeT NnLb OANH
M3 HEOAHO3HAYHbIX MEXAHM3MOB Pa3BUTUSA 1N NPOrPec-
CUpoBaHus 3a0051eBaHNSI, HO HE OOBSICHSIET €ro NOJHO-
CTbt0. Pe3ynsTaTtoM BAMsiHMS NI0O0ro 13 ykadaHHbIX Nna-
ToreHeTn4ecknx HakTopoB CTAHOBATCA NOCTENEHHAd
nereHepaumns HEMPOHOB MEXMbILLEYHOrO HEPBHOMO
cnneTeHust, rmbenb MeXMbILLEYHbIX HEPBHbIX FAHMIN-
€B, OTCYTCTBME NEPUCTANBTMKM NULLEBOAA, HAPYLLEHNE
PaCKPbITUS HUXHErO NULLEBOAHOMO CY>XEHUSA N NPO-
OBVXKEHNS NULLN U3 NULLEBOAA B XENyaoK.

OcHoBHbIMK cumnToMamu AK gBnatOoTCS nocTe-
NEeHHO yCcyryonsioLmecs HapyLLeHne rnoTaHms (ouc-
darung), peryprutaumsi, KOTopble CO BPEMEHEM NPUBO-
OST K OCNIOXHEHUSM (B T.4. 930daruty n ap. [1, 2, 9]),
6onsm 3a rpyanHoi, noTepe Beca.

Mo BbIpaXXEHHOCTU HApPYLWeEHU GYHKUWIA NnLe-
BOAA BbIAENAIOT pasnuyHble ctagun AK. B nutepa-
Type M3BECTHO 0KONO 25 knaccudukaumin, B OCHO-
Be OONbLUMHCTBA M3 HUX JIeXaT oLeHKa KNMHUYECKNX
cumnTomoB no wkane Eckardt [11], aaHHble NHCTPY-
MeHTaslbHbIX METOA0B 00CNenoBaHNs, OJINTENbHOCTb
3aboneBaHus, ocnoxHeHns. OgHa n3 Hanbonee ya-
CTO MCMNOJIb3yeMbIX kKnaccudukaumii, paspaboTaHHas
B.B. Metposckum 1 O.[,. Denoposoit [12], 6a3upyeTcs
Ha AaHHbIX PEHTTEHONOMMYECKOro N 3HAOCKOMMYECKO-
ro obcnenosaHnin. CornacHo aTol knaccudukaumm
BblaenatoT YyeToipe ctagmn AK: | n Il pacueHnsatoTca
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Kak ctaguu komneHcaumn, lll — pekomneHcauum, 1V —
pPEe3KOoM AeKOMMNEHCALMN.

OnarHoctuka AK ocHOBaHa npexae BCero Ha pe-
3ynbTatax onpoca, aHanm3e KANHNYECKON KapTUHbI
3abosieBaHns, NPOSIBNIEHNS KOTOPOW AOCTATOYHO Xa-
pakTepHbl, JaHHbIX GU3NKaNbHOr0 0CMOTPa 1 COBpe-
MEHHbIX MHCTPYMEHTalNbHbIX METOA0B 00CIeq0BaHNS.

AHanM3 KNMHMYECKOWN KapTUHbI BKOYAET N3Y-
YyeHue xapakTepa xanod, NepnoanyHOCTN NX BO3-
HWKHOBEHMS U NPOBOANTCS C MOMOLLIbIO CheumanbHO
paspaboTaHHoW 6annbHOW Wkansl Eckardt, koTopas
NPUMEHSEeTCH s OLEHKN BblipaxeHHOoCcTU AK n ag-
deKkTa KOHCEPBATUBHOMO U XMPYPrMYeCKOro NeYeHuns.
MpocToTa MCNoNb30BaHMS LWKasbl MO3BOASET Naum-
E€HTY CaMOCTOATENbHO ONPEenENaTb YaCTOTY OCHOBHbIX
CUMMTOMOB 1 paccynTaTb B 6annax CTeneHb Ux Bolpa-
XeHHoctu [1, 11].

ANropuTM MHCTPYMEHTanbHOro obcnenoBaHuns
60nbHbIX ¢ AK coaep>XmuT 0630pPHbI CHUMOK FPYAHOMN
KNIEeTKM, PEHTTEHOCKOMMIO C KOHTPacTupoBaHnem b6a-
prveBO B3BECHIO, 3HOOCKOMMIO 1 MAHOMETPUIO M-
LL,EeBOAA BbICOKOrO pa3pelleHuns. NocnegHas cunta-
€TCs «30/I0TbIM CTaHAAPTOM» AMArHOCTUKN N OLEHKW
adpdekTa nevenHms AK [1, 13, 14], ogHako Hamnbonee
pacnpoCTPaHEHHbIM N OOCTYMHLIM METOAOM SABASET-
CSl PEHTIEHOCKONWS C KOHTPACTUPOBaHMEM BapmeBOI
B3BeCbi. OHa AaeT BO3MOXHOCTb BU3yaslbHO Onpe-
OEennTb CTPYKTYPHbIE N GYHKUNOHANbHbIE NU3MEHEHMS
NnULEBOAA, HO HE MO3BOJISIET MNOYYUTb KOSIMYECTBEH-
Hbl€ NoKa3aTenu TPaHCNOPTHOM GYHKUMM NULLEBOAA
1 6onee TOYHO OLEHUTb B AAHAMKMKe Pe3ynbTaTbl NPo-
BOOMMOrO fiedenuns [1, 2,9, 12].

MaHoMeTpus BbICOKOrO paspeLleHns ¢ Tonorpa-
duryecknm oTobpaxeHneM AaBeHus , K COXaNeHuto,
He0CTaTO4YHO PacnpoCTPaHeHa 1 MOXET ObITb BbINOJI-
HeHa He y Bcex naumeHToB [1, 2, 12]. 3TOT MHBa3MBHbIi
MeTO[, PEKOMEHAYEeTCS NPUMEHATb Y OONbHbIX C Ha-
YyanbHbiMK cTagusamMu AK, OH TaKkXe NCnofb3yeTcs ans
onddepeHumanbHOro AuarHoCTMPOBaHNS C APYrMMu
GYHKUNOHANBHBIMW HAPYLLIEHUAMU GYHKUMM NULLEBO-
naf1, 13, 14]. OQHoockonuio, Kak NPaBuo, BbIMONHAOT
BCEM MauMeHTamM ¢ CUMATOMaMM, NOA03PUTENbHBIMU
B OTHOLWeHun AK, ons nckniovyeHns gpyrux sabonesa-
HWA Nuwesona v xxenyaka [1,13, 14].

B otnnume oT npeactaBneHHbIX METOAOB, CLMH-
Turpadwuio nmwesoga (Cull) MOXHO NPOBECTH Ha Nto-
6ou ctagmn 3aboneBaHnst. be3ycnoBHbIMU Npenmy-
wecteamu Cull aBnat0oTCA NpOCTOTA BbINOJHEHNS,
GU3NONOMMYHOCTb (aKT rOTaHMS XUAKOCTN SBASETCS
€CTECTBEHHbIM AJ1 Ye/I0BEKA NPOLLECCOM), XopoLLlas
NepeHOCMMOCTb NPOLEAYPbI, HA3Kas ydeBas Harpy3-
Ka B CPaBHEHUWN C PEHTFEHONOrMYECKUMN METOAAMM
1 HEBbICOKAsA CTOMMOCTb UccneagoBanus [15, 16]. Bos-
MOXHOCTb OLLEHMBATb TPAHCMOPTHYIO QYHKUMIO MN-
LLLEEBOAA HE TONBbKO KAYECTBEHHO, HO 1 KOSIMYECTBEHHO
Nno3BossieT 6onee TOYHO YyCTaHaBAMBATb CTEMNeHb TS-
XECTW BbISIBEHHbIX HAPYLLEHWIA, BECTU ONHAMNYECKOE
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HabnoaeHne 3a NauMeHTaMm1 Ha NPOTSKEHUN ANNTENb-
HOIO BPEMEHM M ONpenensitb aPPeKTUBHOCTb IeYEHUS.

JleyeHne AK Bkto4aeT KOHCEPBATUBHBIE U XUPYP-
rnyeckme metoapl. OoHUM 13 0BLLENPUHATBIX MaSTOWH-
Ba3VBHbIX CNOCOO0B, HaNPaB/IEHHbIX Ha pacLUMpeHne
CYXEHHOro yyacTka nuuieBoaa, aBnsieTcs 9HA40CKO-
nunyeckasa kapguogunatauma (9K4) [1, 9, 10]. Mo-
NIOXUTENbHBIN 9ddeKT OT NpoLenypbl HabnwgaeTcs
B 93-97% cnyyaes, 0gHaKoO HepPeOKo OH OKa3blBAETCSH
HeNnpoOoIXMUTENbHLIM U HECTOKUM, TPEBYET NpoBeae-
HWS MOBTOPHbIX BMeLaTenbCcTB. K/, pekomeHayeTcs
NPenMyLLEecTBEHHO B0JIbHBIM CTapLlein BO3pacTHOM
rpynnbl, nauueHTam ¢ peumamsom AK nocne xmpypru-
4YeCKOro Ne4eHus, a Takxke B ciyyasx, Koraa XvMpypru-
YeCKOe IeYEHNE HEe MOKA3aHO N PUCK NPEBbLILLAET NOJb-
3y [1, 2, 13, 14]. OddekTnBHOCTb K/, OLEHMBAIOT NO
CHUXEHMIO/NCHE3HOBEHMIO KIIMHMYECKON CUMNTOMATH-
KW, YNYYLIEHWNIO PEHTIEHONOMMYECKOM MU 3HAOCKOMMYe-
CKOW KapTUHbI 1 NOSIOXNTENbHON AMHAMUKE MO AaHHbIM
maHomeTpun [1, 2, 13, 14].

CeepneHus 0 BO3MOXHOCTM npumMeHeHns Cull ons
oueHkun apdekTa K y naupeHToB ¢ AK B 0TEHECTBEH-
HbIX NyGAnKaumnsax OTCYTCTBYIOT. B 3apybexHol nuTe-
paType npencraBfieHbl HEMHOMOYNCIEHHbIE NCCNENO-
BaHW$, MOCBSLLEHHbIE MCNOIb30BAHNIO AUHAMNYECKOM
n ctatmyeckon Cull go n nocne 3K n/man Mmotommm
[15, 16].

Llenb - noka3daTtb BO3SMOXHOCTb NPUMEHEHMS MO-
cnepoBaTenbHoOn cumHTurpadum nuwesoga (MCull)
¢ ¥™Tc-TexHedUTOM 4519 oueHkn adpdekta K/ y na-
umeHToB ¢ AK.

Martepuan n metoasl / Material and methods

O6cnenoBaHbl 7 NALMEHTOB (6 MYX4YUH 1 1 XXeH-
LnHa) B BO3pacTe oT 44 oo 73 net (cpegHuin Bo3pacT
57,8 ropa) ¢ gnarHo3om AK, KOTOpbIe HAXOANINCH Ha
JIEYEHNN B XMPYPrMyeCcKoM TopakaabHOM OTAENEHNN
N2 2 FTAY3 «PecnybnunkaHckas knmHuyeckas 6onbHMLA
MwuHucTepcTBa 3apaBooxpaHeHnst Pecnybnukm Tatap-
CcTaH» B nepuog, ¢ utoHa 2022 r. no sHeapb 2023 . Aaun-
TeNbHOCTb 3a00J1eBaHMs 40 NOCTYMEHNS B CTaLMOHap
cocTtaBnsna ot 2 oo 17 net (B cpegHem 9,2 roaa).

OCHOBHbIMU Xanobamu Npu NOCTYNIeHUM Obln
nporpeccupyowas aucdarus npy npuemMe TBepaoin
M XXMIOKOW NuLm, NoTeps Beca y Bcex O0MbHbIX, ¥ 5 —
peryprutauus, y 6 — 3arpyamnHHble 60511, CBS3aHHbIE
C HEMOJHbIM OMOPOXHEHMEM MULLEBOAA.

Bcem 60nbHbIM NpoBeAeHO 06cneaoBaHmne, BKIIO-
yaBlUuee cOOp aHaMHe3a, OCMOTP, 00U 1 BUOXN-
MWYECKNIN aHaNN3bl KPOBM C ONpPeneneHMemM YyPOBHS
CbIBOPOTOYHOI O KpeaTuHMHA 1 anbOyMMHa, OLLIEHKY Koa-
rynorpamMmmebl (gJ1s onpeneneHns pucka passnuTtung Kpo-
BOTEYEHUS NEPEL, BbIMOIHEHWMEM Kapanoamnatauum).
Cpenu ob6cnenoBaHHbIX He OblfI0 BOJIbHbLIX C paHee
npoBeneHHon HeaddekTrneHON K, nogsepraBLUnX-
CSl XMPYPrMyYeCcKOMY JIEYEHMIO U MOSYHaBLUNX TIEYEHNE
BOTYNNMHNYECKNM TOKCUHOM.
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MHcTpyMeHTanbHOe obcnenoBaHmne BkIo4ano 06-
30PHYI0 PEHTrEHOrpadUIO rPYOHON KNETKN, PEHTIEHO-
rpaduio nuuiesoaa ¢ baprueBoin B3BeChto, 330¢arora-
cTpoayoaeHockonuio (Ar4C), KoTopble BbIMNOMHANNCH
B COOTBETCTBUM C KIIMHNYECKMMU PEKOMEHZALMSAMM
N NPOTOKONAMM MO ANArHOCTUKE M NIEYEHMIO axanasum
[1], ynbTpaseykoBoe uccnegosarune (Y3WM) opraHoB
optowHon nonoctu (OBIM), anekTpokapanorpadmto
(9KTI), axokapanorpaduio (IxoKr).

Ha ocHOBaHMM NPOBEAEHHOIO KIINHUKO-UHCTPY-
MeHTanbHOro obcnefoBaHUs NauMeHToOB A0 NpoLe-
aypbl 9K/, B COOTBETCTBUM CO CTaHOAPTU30BAHHOWM
wkanon Eckardt cpegHuii 6ann BeipaxeHHocTn AK
cocTtaBun 7,3, B 4 cnyvyasax noareepxnaeHa Il ctagms,
B 3 — lll ctagns 3aboneBaHns No knaccuburkaumm
B.B. NeTtposckoro n O.[,. ®enopoBoii, Npu KOTOPbIX
nokasaHo nposegeHne IK/.

Bcem 6051bHBIM A0 1 NOCNe NpoLuenypbl 6yXmMpo-
BaHWS MOMUMO PEHTIEHOIOMMYECKOr0 NccnenoBaHmns
BbINOMHANM cTatudeckyto MCul ¢ ™ Tc-TexHepuTom,
NO3BONSIOLLYIO ONPEAENNTb NPOLLEHT OCTATOYHOM ak-
TnBHOCTM (OA) pagmnodapmnpenapata (PPI1) B npo-
CBETE NULLEBOAA, HA OCHOBaHUM AMHAMUKN KOTOPOro
oLeHmBanu BelpakeHHOCTb AK 1 addekT K.

Mpouenypy NpoBOAMAN HA ABYXAETEKTOPHOM
ramma-kamepe BrightView (Philips, HnaepnaHngbi),
OCHAaLLEHHON HU3KO3HEPIrETMHYECKNUM KOITMMATOPOM
¢ 60/bLLIMM NONEM BUOEHUS, 3aXBaTbIBAIOLLMM 00/1aCTb
NPOEKLMN NULLEBOAA, XENYAKA, BEPXHIOW 1 CPEOHION
YyacTu OGPIOLLHOM NOIOCTU. 3anncb N300paxeHnin ans
OLLEHKM TPAHCNOPTHOM PYHKUMN NULLEBOAA C 3BaKya-
TopHOWM npoboit n pacyetom OA B NULLIEEBOAE OCYLLIE-
CTBASIM B CTATUYECKOM PEXMME B NEPELHEN MPOEKLMN
B NMOJIOXEHMM BONIbHOrO CTOS NMNLOM K AieTekTopy. MNa-
LMEHT, CTOA Nepen AeTEKTOPOM ramma-kamepsbl, Npu-
HUMan HatoLak 20 MBk (0,7 mKu) PO M Te-texHedur,
passegeHHoro B 30 ma BOAbI, a 3aTEM A0MNOJHUTENBHO
ete 120 Mn 06bIYHON YMCTOM BOAbI C OAHOBPEMEHHOW
3anuncbto NocneaoBaTesbHbIX CTaTUYEeCKMX N300paxe-
HWUI NMLWEBOAA CPa3y NOCEe NPUEMa XMAKOCTU 1 fanee
Ha 1-1, 5-11 n 10-11 MUHyTax, C NPOAOCIXUTENBHOCTbIO
3anmncu Kaxaoro n3odbpaxeHus B TeueHne 15 ¢ (puc. 1).

BbinonHate MCull B nonoxeHun cnasa He Obio
HeobX0aAMMOCTM, MOCKOJIbKY BCE BO0JIbHbIE YCMNELLIHO
NPOLUN NCCNEeAOBaHNE B MNOAOXEHUN CTOS. Jlydesas
Harpysaka npv nposegeHun MCu ¢ ¥™Tc-TexHeduTom
cocTtaengna 0,09 m3s.

Mony4yeHHble N306paxeHns OLLEHMBANM BU3Yyallb-
HO 1 C NMOMOLLbIO KOJIMYECTBEHHOMO aHaM3a, KOTOPbIN
3akntoyancs B pacyete OA POI1 B nuweBoae B yka3aH-
Hble MPOMEXYTKM BpeMeHn. C 3TON LENbio BPYYHYIO
BblIOMpanu ABe 30HblI NHTEpPeca, NepByI0 U3 KOTOPbIX
ouyepymBanu Haa 06,1acTbio NPOEKUMN NLLLEBOAA, BTO-
pyto — Hap, 06LLel 06NacTbio NPOEKLIMM OPraHOB Xeny-
[O4YHO-KMLevHoro TpakTa (XKKT) B BepxHel 1 cpeaHen
yacTsax OPIOLHONM NONOCTU, HAaXOOALWMXCA B None 3pe-
HWS geTekTopa (puc. 2).
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Puc. 1. CraTuyeckune

n306paxeHns nuLLeBoaa

cpasy (a), Ha 1-i1 MuHyTe (b),

Ha 5-1 MuHyTe (¢) 1 Ha 10-1 IZI
MuHyTe (d) nocne npuema
pagnodapmnpenapaTa

1 KMAKOCTM A0 MPOBEeAeHMs
3HA,0CKOMUYECKOW
Kapauoaunartaumm

UNIF/ LIN/ NRGY

Fig. 1. Static esophageal
images: immediately (a),

at the 15 minute (b),

at the 5™ minute (c) and

at the 10" minute (d) after
radiopharmaceutical and fluid
intake before endoscopic
cardiodilation

OA P®I B nuueBoae paccUnTbiBanm Kak OTHO-
LUEeHNe cYeTa MMMYNbCOB B 30HE MHTEpeca Haz obna-
CTblO MULLLEEBOAA K CHETY MMMYSIbCOB BO BTOPOW 30HE
MHTepeca B 0003HaYeHHbIE MPOMEXYTKN BPEMEHU MO
dopmyne:

OA=A,/ (A, +Ag) x 100,

roe A, — akTMBHOCTb B 061aCTV NPOEKLMN NULLEBOAA;
A, — aKTMBHOCTb Hap, 06LLelt 061acTbio NPOEKLMM Op-
raHoB XXKT, HaxogsLWuXcs B None 3peHns getekropa
(ecnu TakoBas nmeeTcs).

Ona oueHkn adpdekta KM cumHTUrpaduio Bbi-
NOSHANW HE paHee YeM Yepe3 1 CyT nocne npoueaypbl
OyxupoBaHus: 1 nauneHTy — yepes 1 cyT, 1 — yepes
1 Hen, 2 — yepes 2 mec, 3 — Yyepes 3 Mec.

CteneHb BbipaxeHHocTU AK no gaHHbiM MNCu
onpeaensnn Ha OCHOBaHUM OTCYTCTBMS NOCTYM/IEHMS
P®I B xxenynok n auHammkn OA B nueBoge K 1-i
MUHYTE nocne npornatbiBaHus pacteopa PPl B Boge.
B cnyyae otcytctBus auHammnkmn OA POI cteneHnb AK
CYMTaNM BblPaXKEHHON.

OK/J, oueHmBanu Kak ycneLuHyio, eCnn 3Ha4YeHne
OA P®I1 nocne npouenypbl yMeHbLIANOCH 6oNee Yem
Ha 50% no cpaBHeHWto ¢ nokasatenem o dK. B cny-
yae otcytcTBus anHamukn OA POI nocne 3K/ B cpas-
HEHWM C NCXOOHbIMM 3Ha4YeHUsAMK npouenypy K, cum-
Tann HeyCneLHON.

v,

L

20 c;n 2Wem
g T
[
DET1 IZI “ DET1

Amerior projection Anrerior projection

HE 10200 HE 14200
LO:0.00 UNIF/ LN/ HRGY LO: 000
0.00 MBq 0.00 M2
CHR CHR
233 mm 233
Tiene/ frorne 30 Sec Tiene! framne 30 Sec
Tor Ces: 124504 Tot Crs: 172085

Wem : 2 em

5
|
DETL Izl DET1
Bnrarion runiarrion . Brraieie neriinrtie.n
183,312

Puc. 2. BoineneHue 30H uHTepeca: 1 - obnactb npoekuuu nu-
weBoAa; 2 — 06nacTb NPOEKLMU OPraHOB Xenya04HO-KULWIEYHO-
ro TPaKTa (Kenypok, KMLWeYHUK) B BepxHeW M CpeAHen yacTax
OpIOLLIHO NONOCTH, HAXOAALMXCS B NONE 3peHNs AeTeKTopa
Fig. 2. Highlighting regions of interest: 1 - esophageal pro-
jection area; 2 - gastrointestinal tract projection area (stom-
ach, intestines) in abdominal upper and middle parts, locat-
ed in the detector field of view
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YyunTbiBas Masioe KOM4ecTBo 00Cnef0BaHHbIX
BO0bHBIX, CTATUCTUYECKYIO 06paboTKy AaHHbIX MNCulM
He MPOBOAIIN.

Pe3ynbraTtbl / Results

Mpouenypy 9K BbINOAHAAN NOA 9HOOCKONUYE-
CKUM KOHTponeM. Y 4 6onbHbix co Il ctaameir 3abone-
BaHus 9K/ 6bina npoBeaeHa Bnepsble, y 3 nauneHToB
c lll ctragmei — NnoBTOPHO. HM B 0OHOM Cily4ae OCloX-
HEHWIN HE BO3HUKJIO.

Mocne 3K,y Bcex 60/bHbIX OTMEYANOCh yyuLUe-
HWE COCTOSIHWNSA, MPOSIBASIOLLEECH CHUKEHNEM/NCHES-
HOBEHNEM BbIPaXXEHHOCTU KIMHMYECKNX CUMATOMOB,
YTO NOATBEPXKAANOCH MONOXUTENBHOM AMHAMUKOW MO
wkane Eckardt: cpepHuin 6ann nocne 3K coctaBun
3,7 npotmB 7,3 ncxoaHo. MNMpn KOHTPOJSIbBHOM PEHTIEHO-
Nlornyeckom obcnenoBaHnK y BCexX NaumeHToB Habto-
0anocb yBENMYEHME NpocBeTa NULLEBOAA.

Mo ganHbiM MNCu, BbINOAHEHHOM A0 K/, y BCEX
00/JIbHbIX BbISIBIEHbI CLUMHTUIpaduyieckne npnuaHakm
AK: nuweBo NacCMBHO HaNosHANCSA 6e3 NPM3HAKoB
nepucTanbTUKn, U Yyepe3 1 MUH akTMBHOCTbL PP He
YMeHbLUanacb, 0TMEYanoChb PacLUMPEHNE HUKHEN Tpe-
TV NULWLEBOA C BblpaXeHHOWN 3aaepkkoin POIT.

Mpn Npobe aBakyaTopHO PYHKLMM NULLLEBOOA
B BEPTMKAIbHOM NoaoXxeHun ¢ nogcyetom OA B nNpo-
cBeTe nuLeBoaa cpaay, yepes 1, 5 1 10 MyH Gbina 3a-
perncTpmpoBaHa akTMBHOCTb B XENYAKE C COXPaHSIo-
Lenca 3agepxkon PO B nuLLieBoae pasHol cTeneHmn
BblPaXXEHHOCTU.

B cpenHem OA PP coctaBmna 21% (10-25%),
12% (3-15%), 5% (0-10%) n 3% (0-7%) cpaay, 4epe3d
1, 51 10 MMH COOTBETCTBEHHO (CM. Tabn.). Y 1 naun-
eHTa cpagdy 1 yepe3 1 muH OA 6bina Huke 50%, y 6 n3
7 6011bHbIX — Bbile 50%, B T.4. y 1 naumeHTa — 60%, y 1 -
85%. K 10-1 muHyTe y 5 13 7 naumentos OA PPl Gbina
Huxe 50%, y 1 601bHOro onpeaensnochb NorpaHNYHoe
3HayeHne — 50%, y 1 - Bbiwe 50%.

Mocne 3K, y Bcex 60/bHbIX HA CHUMKaX, cOe-
NaHHbIX Npy Npobe aBakyaToOpPHOW PYHKLUMM NULLEe-
BOJA B MOJSIOXEHNN CTOS, OTMEYEHO CHuxeHne OA
P®I B cpaBHEHUN C UCXOOHbIMU 3HAYEHUSIMU He-
3aBUCKMO OT cTaaum 3abonesanus. Y 5 na 7 naum-
€HTOB OHO cocTaBuo 6osee 50% Ha N306paxeHu-
X, 3anncaHHbIX cpasy nocne npuema POM n Ha 1-i
MUHYyTE. Y 2 605bHbIX CHUXEeHne OA cocTaBuio Me-
Hee 50%. K 10-1 MuHyTe BO BCEX Criy4asx, Kpome
onHoro, OA Gbina Ha ypoBHE (POHOBbIX 3HAYEHUN
W YyTb BblLLE.

Mokaszatenu MNCull, nonyyeHHbIE NOCne npoue-
nypbl 6yXnpoBaHus nuuLeBoaa, CBUOETENbCTBYIOT
0 nonoxutensHom addekTe K/ y BCEX 7 NnauneHToB
(puc. 3), XoTa BblIpaKEHHOCTb 3TOro addekTa pa3nuy-
Ha (cMm. Tabn.).

MonyyeHHble pedynbrathl MNCUlT cooTBETCTBYIOT
OAHHBbIM KJIMHNYECKOrO, PEHTIEHONIOMMYECKOro N 9H-
[OCKOMNYECKOro NccnenoBaHui.

126

B kayecTBe npumepa NonoXnTenbHoro apdekTa
OK/ npuBoaMM KnMHM4Yeckoe HabnoaeHue.

Knununyeckwnii cny4ai

Maunentka I, 73 roga. Haxogmnnace Ha cTaumno-
HaApPHOM JIEYEHUNWN B B XMPYPrMYE€CKOM TOpaKkasibHOM
otoeneHnn N2 2 TAY3 «PecnybnvkaHckas KNMHU4Ye-
ckast 6onbHULA MUHUCTEPCTBA 3apaBooOXpaHeHns Pec-
nyénuku TatapcTtaH».

AnarHos: K22.0 Axanasusa kapgnanbHOi 4acTu nn-
LeBoAa.

Kanobbl npy NOCTYMNI€HNY HA HENPOXOAMMOCTb
TBEPAOW M MNOAYXMAOKOM MULLLN, CHUXEHNE BECA, Cna-
60cCTb. XKnakas nma npoxoamT ¢ TPYAO0M.

AHamHe3s 3aboneBaHus. Co cnos 60nbHON, nep-
Bble CMMNTOMbI NOSIBUANCH OKON0 15 neT Hasaa, npo-
sIBNieHnst 6oNe3HN HapacTanm NOCTENEHHO. YxXyaleHme
COCTOSIHMS OTMEYAET B TEYEHME NOCNeQHEro Mecsaua.

43,032

183,312

3,442

Puc. 3. CUMHTUIPaMMbl MULLEBOAA W XENYAO04HO-KULIEYHOro
TpaKTa [0 U Noc/e ycrnewHoW npouesypbl 3HAOCKONUYECKOW
kapanogunatauum (K I):

a - po IK[, peructpupyetcs 3HauuMmasi OCTaTOYHAS AKTUB-
HOCTb B nuwieBoAe Yepe3 1 MWH nocne npuema paauodap-
MnpenapaTa, CBUAETENbCTBYIOLLAS O CHUXKEHUMU NEPUCTANbTU-
KM M TPaHCMOPTHOM (YHKUMM nuwieBofa; b - nocne K[ B
obnactu npoekuuu nuwesoda K 1-i MUHyTE mocne npuema
panvodapMnpenaparta perucTpupyeTca cnefoBas oCTaToyHas
AKTUBHOCTb, CBUAETENbCTBYIOLLAA O NONOXUTENbHOM 3ddekTe
K/ 1 ynyylweHun TpaHCNOPTHOW MYHKUMM NULeBoaa

Fig. 3. Scintigrams of the esophagus and gastrointestinal
tract before and after a successful endoscopic cardiodilation
(ECD) procedure:

a - before ECD, a significant residual activity in the esophagus
was recorded 1 minute after radiopharmaceutical intake,
indicating decreased peristalsis and esophageal transport
function; b - after ECD, a trace residual activity was recorded
in the esophageal projection area by the 1st minute after
radiopharmaceutical intake, indicating a positive ECD effect
and an improved esophageal transport function
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OcTraTo4Has aKTMBHOCTb paauodapMnpenapara B MULLEBOAE Y NALMEHTOB C AMArHO30M «axanasus Kapaumn»
[0 U nocne 3HAO0CKONMYECKOi Kapaoaunataumu, %

Residual activity of the radiopharmaceutical in esophagus of patients diagnosed with achalasia cardia
before and after endoscopic cardiodilation, %

Nawent/Patient | gl P00 | immedisteyafer make | Leminte | svminge | 100 minte
[o / Before 25 15 10 7
! Mocne / After 12 8 5 3
5 [o / Before 21 12 5 3
Mocne / After 9 6 3 1
; [o / Before 23 9 4 3
Mocne / After 7 2 0 0
Lo / Before 20 17 15 15
4 Mocne / After 15 10 9 8
Lo / Before 10 3 0 0
> Mocne / After 3 0 0 0
6 [lo / Before 17 5 4
Mocne / After 7 4 2 0
Lo / Before 19 11 10 10
’ Mocne / After 12 7 7 1
B wenom o rpynne / [o / Before 21 (10-25) 12 (3-15) 5(0-10) 3(0-7)
Total in group Mocne / After 9 (3-12) 6 (0-8) 3(0-5) 1(0-3)

B HacTosiLee BpeMst MOXET NPUHUMATb TONbKO XN -
KOCTb W XXWUAKYIO MULLY.

JlabopatopHsble nccaenoBaHvs: obLwmin aHanna
KPOBW Pa3BepHYTbI, OBUOXMMUYECKUIA aHANN3 KPOBH,
Koarynorpamma, onpeneneHme rpynnbl KPOBU 1 pe3yc
dakTopa, NOBEPXHOCTHOIO aHTUreHa BUPYCHOrO rena-
TMTa B, cneundunyeckmx MMMyHoOrno0ynmMHOB KJ1acCoB
IgM 1 1gG k 6enkam Bupyca renatuta C, aHTMapUTpO-
LUMTapHbIX aHTUTEN B HenpsamMoi npode Kymbca, obLmnin
aHanmM3 MouML.

UIHCTpYMEHTasIbHble NCCNAEA0BaHNS [0 JIEHEHUS!
Y3WU OBI1, 3K, 9xoKT, peHTreHockonus nuLLeBoaa.

3akno4eHve no gaHHbIM PEHTreHOCKONUu. AKT
rnoTaHus He HapylweH. MuweBoa NPoXoamm ass Xna-
KOW KOHTpacTHOM Maccbl. OTMevYaeTcs y4acToK Lmp-
KYNSIPHOIO CY>XeHUsi NpocBeTa NuLLieBoaa B 061acTu
dU3N0N0rMYECKor Kapamn C BblipaKEHHbIM cynpacTe-
HOTWUYECKNUM pacLIMPEHNEM BbILLENEXALLErO OTAEe-
na. KOHTypbl pacLUMPEHHOr0 OTAENa YeTKME, POBHbIE,
CTEHKWN PUrMOHbIE, CKNaAKN CAN3NCTOM HE MPOCIEXN-
BalOTCH.

MCull ¢ 99" Tec-TexHepuTOM. Ha cepun CUMHTU-
rpamm nocne npuema 30 mn xunakoctn (Boga) ¢ PP,
a 3ateMm ewe 120 mn 06bIYHOM BOAbI, B MOJIOXEHUN
CTOS ONPEenEnseTcs pacluMpeHne HUXKHEN TPeTU Nu-
LeBoaa ¢ BblpaxeHHol 3aaepxkoit POl Ha yka3aH-
HOM ypoBHe. [ToCcTynneHne npenaparta B XenyaokK
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yepes3 1 MuH He oTmedaeTcs. MNpoBeneHa oLeHKa 3Ba-
KyaTOpHOM GYHKLMM NULLIEBOAA B BEPTUKANBHOM MO0-
XeHnn ¢ nogcyetom OA B NpOCBETE NuMLLIEBOAA Cpa3y,
yeped 1,51 10 MuH (23%, 9%, 4%, 3% COOTBETCTBEH-
HO). 3akno4eHmne: cunmHTurpadpuyeckmne npmaHakm AK
NULLEBOAA C BbIPAXEHHbIM 3aMeaeHNEM ero TpaHe-
NOPTHON DYHKLMN.

Jleyernne: KM, nuiesoaa 6annoHHbIM Kapauo-
aunaraTtopom.

UHCTpYyMeEHTaIbHbIE NCCeA0BaHUs Nocae npo-
BEAEHHOrO JIEYEHUS:

— PEHTrEHOCKONMS NULLEBOAA (aKT rMOTaHUs He Ha-
PYLLEH, NMLLEBO CBOOOAHO NPOXOANM AJ1S1 KOHTPACT-
HOW MaccChbl, 0TMEYaeTCs BOCCTAaHOB/IEHNE NPOCBETA
nuLLEBOAA B paHee onpeaensaeMoM y4acTke LMpKy-
JIIPHOTO CYy>XeHns B 061acTn Gn3monornieckom Kkap-
01K, COXPaHSAETCSH BbIPAXEHHOE CYyNpacTEHOTUYECKOE
paclnpeHmne BbILLENEXaLLero otaena, KOHTypbl pac-
LUMPEHHOIO OTAENA YETKNE, POBHbLIE);

- MNCuM ¢ ®™Tc-TexHedUTOM (COXpaHAETCH pac-
LUMPEHME HUXKHEN TPETU NLLIEBOAA C 3aaepkKol POI]
Ha yKa3aHHOM YPOBHE).

MpoBeneHa oueHka 9BakyaToOpHOU QyHKLNN M-
LeBofa B BepTMKabHOM NonoxeHun ¢ nogcyetom OA
B NPOCBETE nuLieBoaa cpagay, yepes 1, 51 10 MuH no-
cne npuema 30 mn xmnakocTtun (Boaa) ¢ POI, a 3atem
euwe 120 mn obbl4yHOM Boabl. OA cocTtaBuna 7%, 2%,
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0%, 0% COOTBETCTBEHHO. 3aK/to4eHne: CUNMHTUrpadu-
Yyeckume NpU3HaKKM yaydLleHnst TPaHCNOPTHON GYHKLMN
nuueBoa nocsne NPoBeaeHHOro e4eHns B BUAE Bbl-
paxeHHoro cHuxeHus OA B ero npoceeTe.

OGcyxaeHue / Discussion

Mpoueaypa MCu/l1, BbINOAHEHHAS MO ONUCAHHOMY
NPOTOKOIY, SBNSAETCS PU3MONOrNYHbIM 1 6E30NaACHbIM
MEeTOA0M KaK AMarHoCTUKN axanasun, Tak u nocne-
oyowen oueHkn apdekTa nevedbHbIX MeponpusaTumn,
B T.4. 9K/, MnoToMummn, KOHCEPBATUBHOIO IEYEHUS,
ONNTEeNbHOro AnHaMu4yeckoro HabnoaeHus [16].

Mo paHHbIM nuTepatypbl, OA PP B npoceeTe Nu-
LLEeBOAA SIBASIETCS BaXKHbIM NapamMeTpoM NPOrHo3npo-
BaHUS N OLEHKW NiedebHbIX MeponpuaTnii. CHUXeHne
OA nocne 9K/l 6onee yem Ha 50% B cpaBHEHUU C UC-
XOOHbIMW 3HAYEeHUAMM NpeacTaBnseT coboin Haaex-
HbI KpUTEpPUIA Bonee OJINTENbHOM PEMUCCUM TEHEHUS
3aboneBaHus [15, 16].

3agayeit HacCToSLWEro nccnenoBaHus 6b110 No-
Ka3aTb BO3MOXHOCTb npumMeHeHusa MNMCull ansa oueHkn
addekTmeHocTM K. Mokasatenn MNCuI1, nony4yeHHbIE

JIutepaTtypa

nocne 6yXxmnpoBaHus NnLLEBoAa, CBUAETENbCTBYIOT
0 nonoxmntenbHom adpdekte Ky BCcex 7 NaUMeEHTOB,
XOTS1 €ro BblpaXXeHHOCTb Oblfia pasnuyHa. Hebonblioe
KONMYECTBO BKJIIOYEHHbIX B UccneaoBaHme 60/bHbIX
N OTCYTCTBUE Aa@HHbIX AVHAMNYECKOro HabloaeHns He
NO3BONSAIOT cAaenaTb BbIBOA, 0 ponu onpeneneHna OA
KaK KpUTepus AnUTenbHOCTU PEMUCCUN.

3aknmoyeHume / Conclusion

MeTtog NCulT MOXeT NPUMEHATLCS AN MOHUTO-
puHra agpdekta K, AO0NOAHNUTENBHO K TPAANLMOHHBLIM
cnocobam OLEHKM CTPYKTYPHbIX U GYHKLMOHANbHbIX
N3MEHEHWI C MOMOLLLbIO PEHTTEHOKOHTPACTHOIO NUC-
cnenoBaHus ¢ 6aprem 1 3HAO0CKONMM NULWEBOAA, OCO-
OGEeHHO B Cllyyae 3aTpyaHEeHHOW MHTepnpeTauumn PeHT-
rEHOJIOrMYECKOM KapTUHBI UM CAIOXHOCTM NPOBEAEHNS
Or4C, koTopble HEPEAKO BCTPEYAOTCA Y NALMEHTOB
¢ AK. MpocToTa BbINONHEHMS U 6830NMacHOCTb MeToaa
NO3BONSIOT NPUMEHSATb €ro Y 0COOEHHO TSXENbIX KaTe-
ropuii 60NbHbIX, Y KOTOPbLIX 3aTPYOHEHO NPOBEAEHME
WHbIX UHCTPYMEHTasbHbIX METOAOB, B T.4. MAHOMETPUM,
aTakxke y geTen.
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Pesiome

AKTyanbHOCTb. B CTpyKType paHHero CKpuHuWHra Mono4Hom xenesbl (MX) 6onbluoe 3HaueHne nmeeT npobne-
MaTuKa ee NAOTHOCTK. Y XeHLWMH ¢ nnoTHocTblo M)XK TunoB Cu D no knaccudumkaumm AMeprKaHCKON Konnermm
pagmonoros (American College of Radiology, ACR) puck pa3suTtus paka noBblllaeTcs B 4-6 pas no cpaBHe-
HUIO C XKEeHLWMHAMK ¢ NNoTHOCTBIO MXK Tuna A. lMpu TakoM Trne NAoTHOCTU 3PHEKTUBHOCTb AMArHOCTUYECKOW
Mammorpadpumm (Ml 3HaunTENbHO CHWXKAETCS. Ha ceroaHsWwHMM AeHb MOXHO pacCMOTPETb TEXHOOTUIO aBTO-
MaTM3MPOBAHHOIO TPEXMEPHOTO YNbTPa3BYKOBOro nccnenoBanus (3D-Y3M) MX B kauecTBe LONONHUTENBHOMO
MeTofa CKPUHMHIA Y keHWMH ¢ Tunamm Cn D ctpoeHns MX no ACR.

Lenb: npoBeCcT CpaBHUTENbHbIM aHANU3 AMArHOCTMYeCcKoM 3 dekTMBHOCTU 2D- 1 3D-Y3U y )eHWmH B BO3-
pacTHo rpynne 40 neT 1 cTapLue ¢ BbICOKOM MAIOTHOCTbIO TKaHen MXK.

Marepuan u metoabl. [TpoBeneHO peTpo-NpocnekTMBHOEe HabnoaaTeNbHOe OfHOLEHTPOBOE UCCEeA0BaHME.
C despana 2019 r. no man 2023 r. uccnepoBanbl 1283 naumeHTkun B Bo3pacte 40 net u cTtapuie, KOTopble
6b1nM pasaeneHbl Ha ABe rpynnbl. B rpynne A xeHwmHbl npoxoannun 2D-Y3W v MI, B rpynne B gononHuTensHo
K 3TMM MeTodaM BbinonHanocb 3D-Y3M. B obenx rpynnax pesynsbtaTbl OLEHMBANM MO CUCTEME OTYETHOCTU
0 pucke pa3BuTua paka MX (Breast Imaging-Reporting and Data System, BI-RADS). Mo ntoram uccnegosaHms
onpeaensnun nonoxutenbHyto (ML) n otpuuatensHyto (OMMLL) nporHOCTUYeCKyH LeHHOCTb, YyBCTBUTENBbHOCTD,
CNeundUYHOCTb U TOYHOCTb METOLOB, @ TaKXKe BblUMCNAAM NAoWaab noL Kpueor (area under curve, AUC)
pabouel xapakTepucTnku npueMHuka (receiver operating characteristic, ROC) npenckasarensHor mogenu
ansa 2D-u 3D-Y3W.

Pesynbtatbl. MeTog MIM npogemoHcTpuposan MM, 0,89, OML, 0,93, uysctButensHocTb 0,53, cneunduyHOCTb
0,99, otbanaHcMpoBaHHyto TouHocTb 0,76. Mokazatenn gns 2D-Y3W coctasmnum: MMM, 0,8, OML, 0,98, uyscTBU-
TenbHocTb 0,9, cneunduuHoctb 0,97, otbanaHcupoBaHHas TouHoctb 0,93, AUC ROC npeackasatenbHoM Moaenm
0,968. Pesynbtathl ons 3D-Y3U cnepytowme: ML, 0,97, OML, 0,97, uysctButensHocTs 0,9, cneundumyHocts 0,99,
otbanaHcnpoBaHHas TouHocTb 0,94, AUC ROC npenckasatensHon mogenwm 0,98.

3aknuveHune. uarHoctnyeckas 3ddekTMBHOCTb aBToMaTnsmpoBaHHoro 3D-Y3M MX y naunentok 40 net
n cTtapwe conoctaenma ¢ 2D-Y3M no nokasartento YyBCTBUTENbHOCTM M yylle MO NoKa3aTensiM TOYHOCTU
n cneunduyHocTu. MNMporHocTnyeckas mogens Metoaa 3D-Y3U Takxke nyywe no cpaBHeHuto ¢ 2D-Y3W.
KnioueBble cioBa: pak MOn04HOM xene3sbl; PMX; ynbTpassykoBoe nccnenosaxue; Y3M; aBTOMaTM3MpoBaHHOE
06beMHOE CKaHMPOBAHME MONOYHbIX xenes; 3D-Y3U; Monoable XeHLLMHbI.

KoHnukT HTepecoB. ABTOpbI 3a9B1S10T 06 OTCYTCTBUM KOH(DIMKTA MHTEPECOB.

Linsa umtnpoBanus: [apaHuHa A.3., XonuH A.B. JononHeHne MaMMorpaduryeckoro CKpUHMHI aBTOMaTU3MPOBaH-
HbIM 3D-ynbTpa3BYKOBbIM UCCIIEA0BAHMEM Y XKEHLUMH C MOIOYHOW XeNe30M BbICOKOM NAOTHOCTU. BecmHuk peHm-
eeHonozuu u paduonoeuu. 2024; 105(3): 130-142. https://doi.org/10.20862/0042-4676-2024-105-3-130-142
Lna koppecnoHaeHuun: [apaHnHa AHHa dayapaoBHa, E-mail: anna.garanina.90@mail.ru
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Abstract

Background. In early breast screening structure, an important factor is breast density. Women with types
C and D breast density according to American College of Radiology (ACR) classification have 4-6-fold
increased risk of cancer compared to women with type A breast density. With this type of density, the
effectiveness of diagnostic mammography (MG) is significantly decreased. Today, automated breast 3D
ultrasound can be considered as an additional screening method in women with breast structure types
Cand D according to ACR.

Objective: to perform a comparative analysis of the diagnostic efficacy of 2D and 3D ultrasound in women
aged 40 years and older with high breast tissue density.

Material and methods. Retro-prospective, observational, single-center study was conducted. From February
2019 to May 2023, 1283 patients aged 40 years and older were examined. The patients were divided
into two groups. In group A, women underwent 2D ultrasound and MG. In group B, additionally to these
methods, 3D ultrasound was performed. In both groups, the results were evaluated according to Breast
Imaging-Reporting and Data System (BI-RADS). Based on the obtained data, the following indicators were
determined: positive (PPV) and negative (NPV) predictive values, sensitivity, specificity and accuracy of all
methods. For 2D and 3D ultrasound, the predictive model areas under curve (AUC) of receiver operating
characteristic (ROC) were calculated.

Results. MG method showed PPV 0.89, NPV 0.93, sensitivity 0.53, specificity 0.99, and balanced accuracy
0.76. Indicators for 2D ultrasound demostrated PPV 0.8, NPV 0.98, sensitivity 0.9, specificity 0.97, balanced
accuracy 0.93, AUCROC 0.968.The results for 3D ultrasound were as follows: PPV 0.97, NPV 0.97, sensitivity
0.9, specificity 0.99, balanced accuracy 0.94, AUC ROC 0.98.

Conslusion. The diagnostic efficiency of breast automated 3D ultrasound in patients aged 40 years and older
is comparable to 2D ultrasound in terms of sensitivity, and it’s better in terms of accuracy, specificity. The
prognostic model of 3D ultrasound is also better compared to 2D ultrasound.
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BeepeHue / Introduction umm AMepukaHcKom konnernm pagunonoros (American
Pak mono4Ho xenesbl (PMX) otHocuTtcsa k cepb-  College of Radiology, ACR) puck pa3sutus paka no-
€3Hol rnmobasnbHOM NpobnemMe 30pPaBOOXPAHEHNS: 3TO  BblllaeTcs B 4—6 pa3 no CpaBHEHWUIO C XEHLWMHaMM
Hambonee 4acTo AMarHOCTMPYEMbIN BUA, paka B MMpe. € nioTHocTbio M)XK Tuna A [2].
KonnyectBo cnydyaeB PMX, 3apernctpmpoBaHHbIX B HacTosLEee BpemMs NoBbILLEHHAs NAOTHOCTb MK
B 2020 r., cocTtaBmao 2,26 maH [1]. B CTpykType paH-  no anarHoctuyeckorn mammorpadum (Ml asnsetcsa
Hero CKpUHMHra Mono4vHom xeneabl (MXX) 60nbLuoe He3aBMCUMbIM GaKTOPOM pUcka, onpeaenstowmnm
3Ha4yeHue nmeeT npobnemaTrka ee NNoTHOCTU. Y XeH-  PMIK n, BoamoxHo, nporHoa [3]. MnotHaa MX BcTpe-
WuH ¢ nnotHocTblo MXX Tnnos C 1 D no knaccnduka-  4aeTcs AOBOJIbHO YacTO: MPUMEPHO Y 2/3 XEHLMWH
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B npemMeHonayse ninotHocTb MX coctasnset 50% mnu
Bbilwe [4]. Y XeHWMH C NA0THOCTbIO NapeHxmmbl MK
6onee 75% 4wyBcTBUTENBHOCTE MIT COCTABNSIET BCErO
48% [4]. Bonee TOro, HEKOTOPbLIE UCCNEAOBAHNSA MOKa-
3au, 4TO KOSIMYECTBO NMPOMNYLLEHHbIX 3/T0KAYECTBEH-
HbIX HOBOOGpa3oBaHuii npu MI™ BbliLLe Npu NNOTHOW
napexxume MX, yem npm MXX ¢ XnpoBoin napeHxmmMorn.
Takxe CylecTBYIOT UCCNe0BaHMs, yka3blBatoLLme Ha
YBENNYEHME HYAaCTOThl IOKHOOTPULATENBHbIX PE3ysbTa-
TOB MI'-CKpuHMHra, koTopas ysenmymnsaetca B 10 pas
npuv nepexone 0T CaMon HN3KOM K CaMOI BbICOKOW Ka-
Teropum nnotHocTn MX [3].

B pononHeHne k gnarHoctmyeckor MIM npoBoanT-
csl AByxmepHoe (2D) ynbTpa3BykOBOE UCCNEAOBaAHME
(Y3WN) MK, kKOTOpOe XOpoLlOo BU3yannsnpyeT xene-
3ucTyto TkaHb. OgHako 2D-Y3W aBnseTcs onepatopo-
3aBMCUMbIM METOA0M, NPOLECC NCCNEA0BaHNS 3aHU-
MaeT MHOI0 BPEMEHW 1 TPYAHO BOCNPOM3BOAMM [5].

Ha cerogHsWwHmMin AeHb MOXHO PaCCMOTPETb TEX-
HOJIOrMI0 aBTOMaTU3NPOBAHHOIO TpexMepHoro (3D)
Y3U MX B ka4yecTBe AOMOMHUTENBHOIO METOAA CKPU-
HUHra y XxeHwmH ¢ Tunamm C n D ctpoeHnsa MX no
ACR [6]. B otnnune ot 2D-Y3W, oH nmeet ctaHgap-
TU3NPOBAHHbIN NPOTOKON cbopa AaHHbIX, KOTOPbIN
MOXET BbIMOHATLCSH MEANLMHCKMM NEPCOHANOM CO
cpenHnM 06pa3oBaHMeM NOCce KOPOTKOro 0by4eHus,
6e3 HeobX0AMMOCTM y4acTums B 06CenoBaHnM Bbl-
COKOoKBanMduumpoBaHHbIx crneunanmctos. 3D-Y3U
no3BosiseT nony4datb 60JbLUME TPEXMEPHbIE OOBEMBI
OAHHbIX, KOTOPbIE MOTYT ObITb OLlEHEHbI B HECKOJ1b-
KMX MJIOCKOCTSAX: KOPOHAPHOM, MONEPEYHON N CarnT-
TanbHoW. O4yaroBble M3BMEHEHNS MOXHO YBUOETb HA
HEeCKOJIbkMX cpesax, 4To obneryaet Bocnpustue [7].
Mccneposanue TexHonorum 3D-Y3U asngaetcs nep-
CNEKTUBHbLIM HaMpPaBEHNEM YNYYLLEHNS anrOPUTMOB
1 N0AX0A0B Npu CKPpUHUHIe PMDK.

Llenb — npoBECTU CPaBHUTENbHbLIM aHanM3 ama-
rHocTmnyeckom apdekTusHocTn 2D-Y3U n 3D-Y3U
Y XEHLLMH B BO3pacTHon rpynne 40 neT u ctapLue ¢ Bbl-
COKOW NNIOTHOCTbIO TKaHen MK,

Martepuan n metoasl / Material and methods

C despana 2019 . no man 2023 r. npoBeAeHO pe-
TPO-NpoCneKkTuBHOe HabnagaTenbHOe nccneaoBa-
HWe, B KOTOPOM N3y4anncCb AUarHOCTUYECKME aCneKTbl
paHHen gnarHoctmkn PMXK cpeam XeHLUMH B BO3pacTe
40 net n cTapwe. PaccmaTpuBanncb aMarHoCTMYeckme
meTtoapl MI, 2D-Y3W n 3D-Y3W. MNMpoTtokon nccnepoa-
HUs oT 12 okTa6ps 2022 r. N2 9 6611 0406pEeH Ha 3ace-
OaH1M NoKanbHOro atnyeckoro kommteta PreQy BO
«CeBepo-3anagHblii roCyAapCTBEHHbIN MEeANLIMHCKNIA
yHuBepcuTeT um. M.1N. MeyHnkosa» MmnHagpasa Poccuum.

MocnepnoBaresnbHOCTb NPOBEAEHUS
ANarHoCTUKu

Bpau-uccnepnoBatenb 00bACHAN NALWMEHTKaM
Lenn u CTPYKTYPY UCCNenoBaHus, NOCe Yero npoBo-
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ONN0oCb NOANMCaHNe Cornacus Ha yd4actme B uccneno-
BaHMN. BCce XeHLWNHbI nepes 0OCMOTPOM MPOXOANIN
aunarHocTtuyeckyto MI. lanee naumeHTkn pacnpenens-
JINCb B rpynnbl B NPOM3BOALHOM Nopsake. B rpynne A
XeHwmHbl npoxoannu 2D-Y3U n MI, B rpynne B po-
NOSIHUTENBHO K 3TMM METOAAM BbiNoAHAN0CL 3D-Y3N.
B 06eunx rpynnax pe3ynbTaTtbl OLEHMBAIMCh N0 CUCTE-
Me OTYETHOCTM O pUCKe padeuTma paka MX (Breast
Imaging-Reporting and Data System, BI-RADS). Cxema
NpOBEeOEHNS OANArHOCTMKN NPeACTaBAEHa Ha PUCYHKe 1.
[MaumeHTKam, KOTopbIM Mo pesynstatam 2D-Y3U
Obinu BbicTaBneHbl kateropum BI-RADS 1-2, pekomeH-
[0BaHO fanbHelwee HabnoaeHue. Mpu kateropun
BI-RADS 3 pekomeHaoBaHO HabntogeHne B TeYeHne
3-6 Mec 1M MarHMTHO-pe3oHaHcHas Tomorpadusa
(MPT) ¢ koHTpacTHbIM ycuneHuem (KY). Mpu katero-
pusix BI-RADS 4-5 npoBoaunacb TpenaHoéuoncus nog,
Y3WU- nnn ctepeotakCuyeckmm HaBegeEHNEM U/Unn
NYHKUMOHHAs GMONCKUs B Cllydae HasIMuns XUAKOCTHOrO
KOMMOHeHTa B 06pa3oBaHun (CM. puc. 1). MNMonyyeHHble
006pa3sLbl ONpassav Ha TMCTONOMMYECKOe N UMMYHO-
rMCTOXMMMYECKOE nccnenosaHme. Bece gaHHble pern-
CTPUPOBaNMCb ANs fasibHENLLEro aHanmsa.

OnucaHve BbIOOPKN U rpynn

Bcero B uccnegosanme sownn 1283 naumeHTkm
40 net n cTapLue (megmaHa Bo3pacTta — 49 net [Q1-Q3:
45-56], MnHUManbHbI Bo3pacT — 40 neT, Makcumarb-
HbI — 79 neT. MeguaHa pocTta coctaBuna 166 cm [Q1-
Q3: 164-168], meamaHa macchbl Tena — 65 kr [Q1-Q3:
60-73]. B rpynny A Bknto4eHbl 628 XEHLLUWH, B rpynny
B - 655. OcHOBHble noka3aTenn No rpynnam npmee-
neHbl B Tabnmue 1.

Ipynnbl 6biNM pacnpeneneHbl paBHOMEPHO Mo Mo-
KazaTensm «penpoaykTnBHbIn ctatyc» (p=0,09), «<npu-
€M ropmMoHanbHbix npenapatos» (p=0,08), «<cumnTom
BTSArmBaHus cocka» (p=0,48), «CMMNTOM BblAENEHNS
n3 cocka» (p=0,12) n «tnn cTpykTypbl ACR» (p=0,71).

OnucaHne ANMarHOCTU4eCKNxX MeToL40B

3D-Y3U. Ona 3D-Y3W ncnonb3oBanm Tpexmep-
HYI0O aBTOMAaTU3MPOBAHHYIO YIbTPA3BYKOBYIO CUCTEMY
Invenia (GE Healthcare, CLLIA) 2018 r. Bbinycka. OcHOB-
HOE Ha3Ha4YeHne KOMMbIOTEPHOM CUCTEMbI — OLLEHKA
nnotHon MXK. Busyanuzauunio MXX npoBoamnm B Tpex
npoekunsix (bokoBo, NnepegHe-3agHen n Mmegmanb-
HOW) C aBTOMaTMYECKMM JATYNKOM C IMHENHON MaTpK-
uen ot 6 0o 14 Ml'u, NpUKPENIEHHbLIM K XXECTKOM KOM-
NpPeccuoHHom nnactmHe (nnowaab 15,4x17,0x5,0 cm).
OugeHky nzobpaxeHuin 3D-Y3W BbINoNHAN OAMH Bpay
YNIbTPa3BYKOBOW AMArHOCTUKN CO CTaxeM paboThl 60-
nee 7 net. dukcuporanock obLiee Bpems, Heobxoam-
MOE€ AJ15 NOArOTOBKM NALMEHTKN U NOSTYYEHUS AAHHBbIX.

M. TTaunMeHTKM NPOoLWNn ABYXMNPOEKLUNOHHYIO
umdpposyo MIM 0benx MX B meanonatepanbHoOii KO-
COW 1 KpaHmnokayganbHOM Npoekumsx. Micnonb3osanu
obopyposaHue Planmed Clarity 3D ¢ dyHkumelt Tomo-
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?

[ KoHcynbTaums ruHekonora unu oHkonora /
G t

onsultation with gynecologist or oncologis

1. NpenpunarHocTuyeckuit atan /
Pre-diagnostic stage

( C6op xanob / Collecting complaints )

|

(C60p aHamHe3a / Collecting anamnesis)

l

[ Bu3yanbHblit ocMOTp 1 nanbnauus / j

Visual inspection and palpation

lpoBeneHne AMarHocTuyeckoi
Mammorpaduu / Performing diagnostic
mammography

2. Cornacue Ha uccnepoBaHue /
Consent to the study

MaumeHTKa noAnucbIBaEeT cornacue
Ha nccnepoBanue / The patient signs
a consent form for the study

Puc. 1. Cxema npoBeaeHUs AMarHOCTUKK
B UCCIEA0BAHUM.

Y3W - ynbTpa3sBykoBOe WCCNeAOBaHUE;
MPT ¢ KY - MarHMTHO-pe3oHaHCHas To-
Morpadusi ¢ KOHTPACTHbIM YCUNEHUEM;
BI-RADS (Breast Imaging-Reporting
and Data System) - craHzaptTMsupo-
BaHHAs CUCTEMA OLEHKM pe3y/bTaToB
LMArHOCTUYECKMX  UCCNefoBaHWin Mo
CTeMEeHn pUCKa HannMums 3710Ka4ecTBeH-
HbIX 00pa30BaHUI MOMOYHOM Xenesbl

Fig. 1. Study diagnostic scheme.

CE MRI - contrast enhanced magnetic
resonance imaging; BI-RADS - Breast
Imaging-Reporting and Data System
(standardized scale for assessing the
results of diagnostic examinations in
terms of the risk of malignant breast
tumors)

3. KnuHunueckoe uccnepgosanme / Clinical study

rpy“““”‘l/GﬂLA<Pacnpe,ueneHwe B rpynnbl / Group assignment )2¥na B/ Group B

( Mposenenne 2D-Y3U / 2D ultrasound )

( MNposenenune 2D-Y3U / 2D ultrasound )

( MNposenexune 3D-Y3U / 3D ultrasound )

Y

Da/Yes BI-RADS 1-2 no pesynbtaty Y31 / Her / No
BI-RADS 1-2 according to ultrasound

(ﬂ.aaneﬁu.lee HabnoneHue / Follow-up)

Da /Yes ( BI-RADS 3 no pe3synbraty Y31/

BI-RADS 3 according to ultrasound

] Het/No

Follow-up for 3-6 months or CE MRI

O Habniogenve 3-6 mec uan MPT c KY / BI-RADS 4-5 o pesynbraty Y3¥1 /
BI-RADS 4-5 according to ultrasound

)
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Tabnuya 1
OCHOBHbIE XapaKTEPUCTMKM NaLMEHTOK, BKJIOUEHHBIX B UCC/IEA0BaHUE
Table 1
Main characteristics of patients included in the study
fpynna A/ Group A lpynna B / Group B
Mapametp / Parameter
n (%) | 01-03 n (%) | 01-03
Xanobwl / Complaints
HeT %anob / No complaints 555/628 (88,376) 0,86-0,91 485/655 (74,046) 0,7-0,77
bonb / Pain 31/628 (4,936) 0,03-0,07 22/655 (3,359) 0,02-0,05
Bbinenenus u3 cocka / Nipple discharge 6/628 (0,955) 0-0,02 0/655 (0) 0-0,01
YnnotHenue / Thickening 36/628 (5,732) 0,04-0,08 148/655 (22,595) 0,19-0,26
PenpodykmugHsili cmamyc / Reproductive status
PenpoayktuBHbii Bo3pacT / Reproductive age 135/628 (21,497) 0,18-0,25 152/655 (23,206) 0,2-0,27
MpemeHonaysa / Premenopause 201/628 (32,006) 0,28-0,36 234/655 (35,725) 0,32-0,4
MeHonay3a go 5 net/ Menopause <5 years 138/628 (21,975) 0,19-0,25 99/655 (15,115) 0,13-0,18
2";;’::?33 Gonee 5 nier / Menopause 150/628 (23,885) 0,21-0,27 170/655 (25,954) 0,23-0,3
222%1?;:‘” Mewonay3a / Operative 4/628 (0,637) 0-0,02 0/655 (0) 0-0,01
Onepayuu Ha Mono4Holi #enese / Breast surgery
Na/ Yes 11/628 (1,752) 0,01-0,03 0/655 (0) 0-0,01
Het / No 617/628 (98,248) 0,97-0,99 655/655 (100) 0,99-1
lpuem 2opmoHansHbix npenapamos / Hormonal medications
Na/ Yes 142/628 (22,611) 0,19-0,26 123/655 (18,779) 0,16-0,22
Het / No 486/628 (77,389) 0,74-0,81 532/655 (81,221) 0,78-0,84
HacnedcmeeHHas npedpacnonoxeHHocms / Hereditary predisposition
Na/ Yes 249/628 (39,65) 0,36-0,44 218/655 (33,282) 0,3-0,37
Het/ No 379/628 (60,35) 0,56-0,64 437/655 (66,718) 0,63-0,7
Mymauus BRCA / BRCA mutation
BRCA1 /BRCA1 0/8 (0) 0-0,4 0/34 (0) 0-0,13
BRCA2 / BRCA2 0/8 (0) 0-0,4 4/34 (11,765) 0,04-0,28
g:é‘:‘;g‘;?t‘i’\’/"e”e”b”b'” pesynerar / 0/8 (0) 0-0,4 4/34 (11,765) 0,04-0,28
MyTauuit He BbisiBneHo / No mutations 100% (8/8) 0,6-1 15/34 (44,118) 0,28-0,62
ggfi?fusaal:‘z”;‘z'Lenshjéya”m”pyem Ha M/ 0% (0/8) 0-04 11/34 (32,353) 0,18-0,51
Cumnmom emseusaHus cocka / Symptom of nipple retraction
Na/ Yes 28/628 (4,459) 0,03-0,06 23/655 (3,511) 0,02-0,05
Het/ No 600/628 (95,541) 0,94-0,97 632/655 (96,489) 0,95-0,98
Cumnmom geideneHus u3 cocka / Symptom of nipple discharge
Het / No 625/628 (99,522) 0,98-1 644/655 (98,321) 0,97-0,99
Csetnble / Clear 0/628 (0) 0-0,01 8/655 (1,221) 0,01-0,02
KpossHuctbie / Bloody 3/628 (0,478) 0-0,02 3/655 (0,458) 0-0,01
Tun cmpykmypel ACR / ACR structure type
Tun C/ Type C 549/628 (87,42) 0,85-0,9 580/655 (88,55) 0,86-0,91
Tun D / Type D 79/628 (12,58) 0,1-0,15 75/655 (11,45) 0,09-0,14

pumeyarue. BRCA (breast cancer gene) - reH paka Mono4Hoii xenesbl; M- mammorpadws; ACR (American College of Radiology) - knaccudukaums

AMepMKaHCKOﬁ Konnernn pagmonoros.

Note. BRCA - breast cancer gene; MG - mammography; ACR - American College of Radiology classification.
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cuHTesa (Planmed, ®uHnanaous). OueHky naobpaxe-
HWIA BbINOJTHAN OOWH PEHTIEHONOr CO CTaXeM PaboThl
6onee 10 net.

2D-Y3U. Onsa nposeaeruns 2D-Y3UN npumeHsanm
ycTponcTea Logiq S8 (GE Medical Systems, CLLA),
Toshiba Aplio 300 (Canon, AnoHunsa) — ynbTpas3ByKo-
Bble CMCTEMbI 9KCMEPTHOrO Kacca.

CraTuncrnyeckuii aHaan3s

Cratuctuyeckyto 06paboTKy AaHHbIX NPOBOANIN
C nomMolLblo Nnporpammel Statistics 12 (StatSoft Inc.,
CLUA). ina onpeneneHuns ynucna HabntoaeHuin npu Kax-
OOM Tune BO3AENCTBMS B KaXKAOW rpynne BbINOAHAAN
pacyeT MOLLHOCTM NPONOPLMIA NP YPOBHE 3HAYMMO-
c1 95% 1 mowHocTn 0,8. [laHHble, HeOOX0AMMbIE OJ1S
pacyeTa BenmimHbl apdekTa, Obln B3SThbl U3 UCCNENO0-
BaHuma Y. Xin et al. (2021 r.) [8].

[na onncaHnsa KONMYECTBEHHbIX NOKa3aTenen
OCYLLLECTBASANM OLLEHKY HA HOPMalbHOCTb pacnpe-
OEeneHus, B Ka4eCTBE METOAA UCMONb30BaN KpUTE-
pui LLanupo-Yunnka. na onpenenennsa ctatuctm-
YECKN 3HAYNMOW Pa3HULLbI HEMPEPDLIBHbBIX BESIMYMH
NPUMeEHANn Kkputepuin MaHHa—YTHM ansa He3aBu-
CUMbIX HenapameTpUYeCcKnx BbIBOPOK NpM HEHOP-
MasnbHOM pacnpegenennu n t-kputepun CTiogeH-
Ta o1 HE3aBUCUMbIX NapaMeTpPUYeCKnX BbiIOOPOK
npw HopManbHOM pacnpegeneHum. CtTaTtmcTnyecku
3HAYNMYIO Pa3HULY HE3ABUCUMbIX KQ4ECTBEHHbIX
BENNYUNH OMNpeaensany ¢ nomoLLbio X2 MupcoHa nnm
To4yHoro kputepusa @uwepa. Ansa pacyera 4yBCTBU-
TENbHOCTU, CNEeUNnPUIYHOCTN N TOYHOCTU UCNOSb-
3oBann GyHkumio confusionMatrix s 6ubnuoTekmn
Caret (Bepcusa 3.45, a3bik nporpammMmupoBaHus R
(cpena paspaboTkm RStudio)).

MocTpoeHue npenckasatesnbHOM MOAENN Bbl-
MOJSIHANIN HA OCHOBaHUW AAHHbIX IOTMCTUYECKON pe-
rpeccun ¢ noMoLLpelo dyHkumi glm, predict n3 nake-
Ta Stats (Bepcusa 3.6.2, a3blk nporpaMmmmpoBaHuns R).
[nga oueHkn Noay4eHHOM NpeackasaTenibHOn Moae-
JIM 1 NOCTPOEHUS KPUBOW paboyeit xapakTepucTUKn
npuemHuka (receiver operating characteristic, ROC)
C pacyeToM naowaanm nog Kpueo (area under curve,
AUC) npumeHsanun naket pROC (Bepcua 1.18.4)
C dyHKUMeN roc.

Pe3ynbraTtbl / Results

lucronornyeckoe n UMMYHOIrMCToXuMmm4eckoe
uccecsiegoBaHus

Mo gaHHBbIM FMCTONOMMYECKOro NCCNeaoBaHmns
Obln NOCTaBJfIEH AMArHo3 3/10Ka4eCTBEHHOro obpa-
30BaHua B rpynne A B 31 cnyyae (4,93%), B rpynne B
B 142 cnyyasax (21,68%). OcHOBHble pedynbTaThbl M-
CTONIOMMYECKOr0 1 UMMYHOIMCTOXUMWNYECKOrO UCChe-
[OBaHNI, a Takke ONpeneneHns CTeNeHmn 3nokave-
CTBEHHOCTM N0 pe3ybTraTam NpoBeaeHHOoN buoncum
npencTaBieHbl B Tabnmue 2.
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2D-y3un

Mo pesynsratam BbiNoAHeHUs 2D-Y3W 6bin no-
CTaB/EH AMarHo3 3/10Ka4eCTBEHHOr0 06pa3oBaHNs
B rpynne A B 48 cnyyasax (7,64%), B rpynne B B 146
cnyyvasx (22,29%). PacnpegeneHue no kateropmsm
BI-RADS npeacTtaBneHo Ha pUCYHKe 2.

OnpepgeneHne 4yBCTBUTEJIbHOCTH,
cneyn@nyHOCTN U TOYHOCTU METO40B

MoapoObHble AaHHble CPaBHEHMS MO MeToAaM
npuBeneHsbl B Tabnuue 3. N KOPPEKTHOCTM cpaB-
HEHWNS NMpeacTaBNeHbl Pe3ynbTaTbl TObKO U3 Fpyn-
nbl B. MI" BbiIiBMNa MEHbLLE 3N10Ka4eCTBEHHbIX 00-
paszoBaHuii No cpaBHeHuto ¢ 3D-Y3UMN n 2D-Y3U,
onpepesieHa CtTaTUCTUYECKM 3HaA4YMMas pasHuua
(p<0,01). Mpwn cpaBHeHMN Mexay meTogamu 3D-Y3U
n 2D-Y3WM no nokasartento «paamep» He obHapyxe-
HO CTaTUCTUYECKM OOCTOBEPHOW padHuubl (p=0,92),
B TO BpeMs kak MI™ Mo cnocoBHOCTM HaxoXaeHns
0b6pa3oBaHMin MeHbLLEro pasaMmepa okasanacb 3Ha-
ynmo xyxe (p<0,01).

O6Lwme pesynbTaThl CPaBHEHWS METOO0B B rpyn-
nax A n B oTpaxeHbl B Tabnunue 4.

lMporHocTnyeckas oyeHka MeTo40B

Ha oCHOBaHWM MNOAYYEHHbIX OAHHbIX MOCTPOEHbI
npenckasarenbHble mogenu ansa 2D- n 3D-Y3W. Pac-
cumTaHbl 3HadeHns AUC ROC, 4To NO3BONUIO OLEHUTb
npeackasaTesibHylo CnoCOOHOCTb METOA0B B NEPCMNEK-
TuBe (puc. 3, Tabn. 5).

Knununyeckwnii cny4ai

Mauwentka ., 62 roga. YnnotHeHue B neson MX.
AHaMHeS3 He OTaroweH. B BepxHeHapy>KHOM KBagpaHTe
(BHK) nesoit MXX nanbnupyeTtcst 30Ha ynioTHeHUs 6e3
YETKUX KOHTYPOB, MO CTPYKTYPE CXOXErO C XXENE3NCTOMN
TKaHblO, pasmepammn 2,5x2,0 cm. PeaynbTtatbl peHTre-
HOBCKOV MaMmorpagum npeacTtaBneHbl HA PUCYHKE 4.

OTMeYeHbl PEHTIEHOIOMMYECKME MPU3HaKK and-
dys3Horo pubpoageHomartosa MX, B nesoi MX — 06-
pa3oBaHUs (KUCTbI? noKanM3oBaHHbIN aaeHod?). Tun C
no ACR. MD BI-RADS 2, MS BI-RADS 3.

[MpoBeneHo aBToMaTndmposaHHoe 3D-Y3U MX
(puc. 5). MNpun ckaHMpPOBaHMM B TPEX MPOEKLMAX B HA-
PY>XHbIX KBaJpaHTax BbISIBIEHO TPW 04aroBbix 06pa3o-
BaHMsa ¢ cumnTomMom peTpakumm. MD BI-RADS 2, MS
BI-RADS 4c.

Oxorpammbl nesot MK nprBeaeHbl Ha PUCYHKe 6.

Takum 0b6pa3om, obHapyxeHbl Y3W-npunaHaku 06-
pasoaHuii B BHK neson MXX. Y3UN-oueHka BI-RADS:
cnpaea 2, cnesa 4b. [ing onpeneneHuns pacnpocTtpa-
HEHHOCTMK Npouecca pekomeHgosaHa MPT MX ¢ KY
(pwuc. 7), koTopas nokasana MynbTMoYaroBoe nopaxe-
Hune B BHK nesonn MK (MD BI-RADS 2, MS BI-RADS 5).

Mo pesynbTatam rmcToN0rM4eckoro nccnenosa-
HWS BbISIBIEH MHBA3MBHbIN A0/1bKOBLIV pak MX (G2).
HasHayeHO onepaTnBHOE IEYEHME.
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Tabnuya 2

OcHOBHbIe pe3ynbTratbl rMCTONIOrMYE€CKOro, UMMYHOIrMCTOXUMUYECKOro uccnepoBaHui U onpeaeneHnsa CteneHu 3/10Ka4eCTBeHHOCTU
Onyxosu no AaHHbIM 6uoncumn

Table 2

Main results of histological and immunohistochemical studies and determining the malignancy degree based on biopsy data

. fpynna A/ Group A [pynna B / Group B
Moka3atens / Metric
n (%) | 95% [ /95% Cl n (%) | 95% M /95% Cl
lucmonoeuyeckoe uccnedosarue / Histological examination
MHBa3MBHbIV LONbKOBbIN pak / Invasive 0/31 (0) 0-0,14 8/142 (5,634) 0,03-0,11
lobular cancer
MIHBa3VIBHbI paK HecreuyansHoro na / 28/31 (90,323) 0,73-0,97 109/142 (76,761) 0,69-0,83
Invasive cancer of non-special type
EPS‘;;SKOB*"” pak in situ / Ductal carcinoma 3/31 (9,677) 0,03-0,27 25/142 (17,606) 0,12-0,25
MmmyHo2ucmoxumuyeckoe uccaedogarue / Immunohistochemical examination
Heratue / Negative 3/31(9,677) 0,03-0,27 10/142 (7,042) 0,04-0,13
Her2/neu 0/31 (0) 0-0,14 7/142 (4,93) 0,02-0,1
P3 + PN + Her2/neu // ER + PR + Her2/neu 6/31 (19,355) 0,08-0,38 21/142 (14,789) 0,1-0,22
P> + Pl + Her2/neu Heratus // _ _
ER + PR + Her2/neu negative 22/31 (70,968) 0,52-0,85 104/142 (73,239) 0,65-0,8
CmeneHsb 310kayecmeenHocmu / Grade of malignancy
| (Hm3kas, 3-5 6anos) / | (low, 3-5 points) 4/31 (12,903) 0,04-0,31 15/142 (10,563) 0,06-0,17
Il (ymepeHHas, 6-7 6annos) / B _
Il (moderate, 6-7 points) 20/31 (64,516) 0,45-0,8 99/142 (69,718) 0,61-0,77
Il (BbICOKaSs, 8-9 6annos) / _ _
lll (high, 8-9 points) 7/31 (22,581) 0,1-0,42 28/142 (19,718) 0,14-0,27

lMpumeyanue. QN - noBepuTenbHbiit nHTEepBan; Her2/neu (human epidermal growth factor receptor 2) - peuentop anuaepManbHoro ¢akropa pocta

yenoseka 2; P3 - peuenTop K 3cTporeHy; Pl - peuentop K nporectepoxy.

Note. Cl - confidence interval; Her2/neu - human epidermal growth factor receptor 2; ER - estrogen receptor; PR - progesterone receptor.

O6cyxaeHue / Discussion

MnoTtHas TkaHb MK 03HavyaeT 6onbLLOEe Konnye-
CTBO pPaanonornieckn onpeaensemMont Gubpo3Ho-xe-
ne3ncTon TkaHn [9]. 9To ¢BA3aHO CO 3HAYUTENbHbLIM
CHUXEHWEM YYBCTBUTENBHOCTU MI™ 1 BbICOKMM YPOB-
HEM onpeneneHns nHTepsanbHoro paka [10, 11].

AHanuns pasnnyHbIX UCCneaoBaHuii nokasan 6o-
Jlee BbICOKME WM PaBHbIE Pe3ybTaTbl 0OHAPYXKEHUS
nopaxeHuin MXX ¢ nomouupto 3D-Y3W no cpaBHEHMIO
c 2D-Y3W. MNMokasaTenn BbIIBAEHNSA C NPUMEHEHMU-
em 3D-Y3U Bapbupytotcsa ot 84,8% no 100%, tor-
[a Kak COOTBETCTByOLWME 3HaYeHnsa ana 2D-Y3U —
o1 60,6% g0 100% [12, 13]. B nutepartype takxe
BCTpeYaeTcs A0CTaToOYHOe KOInM4ecTBO paboT, no-
CBSILLEHHbIX AnddepeHumaymm 310Ka4eCTBEHHbIX
1 nobpokayecTBeHHbIX 06pasoBaHuin MXX ¢ nomo-
wbto 3D-Y3U [14, 15].

Bnaropaps xopowuern sBudyanndaumm MK 3D-Y3U
BNSETCHA HOBbIM METO40M ONeEpPaTUBHOIO NMaaHMpPo-
BaHMA [16] — pasmep nopaxeHus, onpeaeneHHbIn
C ero noMoLbo, XOPOLLO KOPPENNPYET C pesynbTa-
Tamu MPT [17] n ructonatonorm4eckMmMmm n3mMeHe-
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HusMuK [18]. KopoHapHas NiocKocTb MMeeT ocoboe
3Ha4YeHne s XMPYpPrmyeckoro nnaHMpPoBaHUs mn3a-
3a fy4ywen Bndyanmsaumm CerMeHTapHoOro gocrtyna
1N CXOXEN OpPUEHTaLMU NMPU MO3MLUMOHMPOBAHMN Na-
LumMeHTKn Bo Bpems onepauum [19]. 3D-Y3U nossons-
€T BM3Yyann3npoBaTb CATENUTHbLIE O4arn pasmepom
MeHee 1 CM, 4TO O4Y€EHb LIEHHO B OLEHKE MHOro04aro-
BOro paka. Metog, MOXeT NPMMEHSTLCS NMPU OLEHKE
pesynstatoB MPT B kayecTBe yTouHsowero [20, 21].
Tak, 3D-Y3W npes3owno 2D-Y3W npm BTOPUYHOM UC-
cnepoBaHnu nocne nposeaeHns MPT MK, BbisiBuB
[ONONIHUTENbHbIE o4aru [22].

B paboTax 0TeHeCTBEHHbIX CCNiedoBaTeNen nay-
4yanncb BO3MOXHOCTM aBTOMATMYECKOro 06 bEMHOIo
CKaHMpOBaHUA B onpeneneHnm tmna ctpoerHmns MK
cpeav XEHLWMH pasHbiXx BO3PACTHbIX rpynn, MMeto-
LWMX pasnnyHyto natonoruto. NoayvyeHHble gaHHbIe
CBMOETENLCTBOBAN O 3HAYNTENBHOM YBENYEHUN
cneyndnyHOCTM JaHHOro metoaa (4o 96%) y naum-
eHTok ¢ Tunamu C n D ctpoenuna MK no ACR, 4To mo-
XeT MMeTb 60JIbLLIOE 3HAYEHWE NPU CKPUHUHIE XEeH-
LVH AaHHoM kaTteropum [23].
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Puc. 2. Pacnpenenenune nocraBneHHbix kateropuii BI-RADS nocne sbinonHenuns 2D-Y3U (a) u konmM4ecTBo NaumMeHTOK, KOTOPbIM Bbina

BbinosHeHa 6uoncus (b)

Fig. 2. Distribution of BI-RADS categories after 2D ultrasound (a) and number of patients who underwent biopsy (b)

BaxHbIM acnekTom naydeHuns texHonorum 3D-Y3U
ABNSIETCSA BPEMS, HE0OX0ANMMOE A5 BbINOSHEHWS
1 n3yyeHuns n3obpaxeHuin. B pasnuyHbix nccneno-
BaHMAX OHO kKonebnetcs oT 12 0o 25 muH [24]. 310
00ycnoBnMBaeT akTyasbHOCTb U3Y4EeHNS KPUBOWN 00Y-
YEeHUS CNeUVannCcToB, a yXXe B 4aHHOM KOHTEKCTE
TpebyeTcs yTouyHeHne nHpopmaumm ob adpdekTmnB-
HOCTW METOAA B CTPYKTYpe CKpuHuHra. A. Arslan et al.
[25] B 2019 r. BbIABNAM COKPALLLEHNE BPEMEHU OLLEH-
K1 no mepe HakonneHus onbita. N. Brunetti et al. [26]
B 2020 r. otmeTuNM Npobnemy 6onee ANNTENbHOWN
mHTepnpeTaumun, a N. Glldogan et al. [27], nayyas-
wne a1oT oT4eT B 2023 I, NPULLAN K MHEHUIO, 4TO
npobnema cBsi3aHa ¢ pas3iMiMeM B OnbiTe paboThl
PEHTreHoN0roB ¢ cuctemon. OgHako B gpyrux nccne-

BectHuk peHnTreHonornu u pagunonoruu | Journal of Radiology and Nuclear Medicine | 2024 | Tom 105 | N23 | 130-142

noBaHuax [28, 29] Bpemsa nHtepnpeTtauumn 3D-Y3U
Obl/I0 HAMHOIO MeHbLLE BPpeEMEHM, HEOOXOANMOro
onsa 2D-Y3W.

Hawe nccnepoBaHme MMeEET HEKOTOPbIE Orpa-
HUYeHMs. B HeEM He y4uTbiBaeTCcst NpobnemMa KpuBbIX
0by4yeHuns cneunanncToB, BKJIIOYEHHbIX B MPOLLECC
CKPUHUMHra. JaHHblin pakTop MOXET CHM3UTb NoKa-
3atenn adpdekTnBHOCTUN. ccnegoBaHme saBnsieTcs
MOHOLEHTPOBLIM. LLeHTP, B KOTOPOM OHO NPOBOAN-
10Cb, UMeeT crneunduky paboTbl C NaUNEeHTKaMun
npencTaBNeHHOro NPOduANA, U OLEHUTb BO3SMOXHO-
ctn metoaa 3D-Y3U B gpyrux MHOronpoduibHbIX
LEeHTpax eLe npeacTout. Takke 0gHUM N3 BaXHbIX
nokasatenemn apdekTMBHOCTM NpeanaraemMom me-
TOAVKM SBASIETCS OLLEHKA CMEPTHOCTU, @ UMEHHO

137



OPUTUHAJIBHBIE CTATbU

Tabnuua 3
[aHHble CpaBHEHMS MO AMArHOCTUYECKUM MeToAaM B rpynne B
Table 3
Comparison data on diagnostic methods in Group B
Mokasatenb / Metric Bcero / Total 2D-Yy3n /2D US 3D-Y31 /3D US Mr/ MG
HamgeHo 3/10Ka4€eCTBEHHbIX HOBOOOPA30BaHMI / 147 128 125 76
Malignant neoplasms found
MmmyHoaucmoxumuyeckoe uccaedogarue / Immunohistochemical examination
MHBa3MBHbIM A0ONbKOBbLIN pak / Invasive lobular cancer 8 4 8 0
MHBa:a’MBHbIM PaKk HecneLyanbHoro Tna / 109 102 95 62
Invasive cancer of non-special type
MpoTokoBbIi pak in situ / Ductal carcinoma in situ 25 22 22 14
CmeneHsb 310kavecmeeqHocmu / Grade of malignancy
| (Hn3kas, 3-5 6anos) / | (low, 3-5 points) 15 15 15 11
Il (ymepeHHas, 6-7 6annos) / Il (moderate, 6-7 points) 99 87 86 51
Il (BbIcOKas, 8-9 6annos) / Il (high, 8-9 points) 28 26 24 14
Pasmep / Size
0,5-1,0cm/0.5-1.0 cm - 28 28 16
1,1-1,5ecm/1.1-1.5cm - 34 37 24
1,5-20cm/1.5-2.0cm - 37 38 19
2,1-25em/21-25cm - 17 13
2,5-30cmM/2.5-3.0cm - 9 6
>3¢cmM/>3cm - 3
lpumeyarue. Y3W - ynsTpassykoBoe uccnenosatmne; M- mammorpadums.
Note. US - ultrasound; MG - mammography.
Tabnuya 4
06Lwue pe3ynbTaTbl CpaBHEHUS MeTOAOB B rpynnax Au B
Table 4
General results of comparing methods in Groups A and B
KK/ ™/ nnw/ | ony/
MeTop / Method T/A p KC MT PPV NPV Y/Sen | C/Sp | OT/BT
Mr B rpynne A/ MG in Group A 0,96 0,05 0,57 0,14 0,70 0,98 0,52 0,99 0,75
MI o ceit suibopie / 0935 | 000 | 0635 | 000 | 08 | 093 | 053 | 099 | 076
MG in the whole sample
Mr B rpynne B /MG in Group B 0,89 0,00 0,63 0,00 0,95 0,89 0,54 0,99 0,76
2D-Y3M & rpynne A/ 096 | 008 | 069 | 000 | 058 | 099 | 090 | 097 | 0093
2D ultrasound in Group A
2D-Y3W & rpynne B/ 095 | 000 | 08 | 060 | 088 | 097 | 090 | 09 | 093
2D ultrasound in Group B
2D-Y3M B0 scet sbibopke / 096 | 000 | 085 | 001 | 08 | 098 | 090 | 097 | 0093
2D ultrasound in the whole sample
3D-Y3 & rpynne B/ 097 | 000 | 090 | 001 | 097 | 097 | 09 | 099 | 094
3D ultrasound in Group B

lpumeyarue. MI = mammorpadus; Y31 - ynbTpaszsykoBoe uccnenoBanue; T — TouHocTb, KK - koadduumeHnT kanna; TM - Tect MakHeMapa;

MML - nonoxuTenbHas MPOrHocTn4yecKasn LeHHOCTb, onu - oTpuuaTenbHaa NporHocTnyeckasa LeEHHOCTb, Y- YyBCTBUTENIbHOCTb; C- CI'IELLMqu/I“IHOCTb;

OT - otbanaHcMpoBaHHas TOYHOCTb.

Note. MG - mammography; A - accuracy; KC - kappa coefficient; MT - McNemar test; PPV - positive predictive value; NPV - negative predictive

value; Sen - sensitivity; Sp - specificity; BT - balanced accuracy.
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Puc. 3. ROC-kpuBble npeackasatenbHbiX MoAenei:

a - pna metona 2D-Y3M no paHHbIM, nonyyeHHbIM B rpynne A; b — dns memoda 2D-Y3W no paHHbIM, MoayyeHHbIM B rpynne B;
¢ - ona metoaa 3D-Y3M no maHHbIM, nonyveHHbIM B rpynne B; d — ana metopa 2D-Y3M no gaHHbIM, NoNy4YeHHbIM B BblIOOpKe na-
umeHTok 40 net u crapuwe

Fig. 3. ROC curves of the predictive models:

a - for 2D ultrasound based on data obtained in Group A; b - for 2D ultrasound based on data obtained in Group B; ¢ - for
3D ultrasound based on data obtained in Group B; d - for 2D ultrasound based on data obtained in a sample of patients aged
40 years and older

Tabnuya 5
Mokasatenu nnowaau non KpUBOWH NpeacTaBNAeHHbIX NpeAcKasaTenbHbiX Moaenei B rpynnax Au B
Table 5
Area under curve of presented predictive models in Groups A and B
Metop / Method Mnowagnb noa kpueoi (95% M) / Area under curve (95% Cl)

2D-Y3W 8 rpynne A/ 2D ultrasound in Group A 0,958 (0,922-0,994)
2D-Y3W B rpynne B / 2D ultrasound in Group B 0,945 (0,921-0,970)
2D-Y3M Bo Bceit Bbibopke / 2D ultrasound in the whole sample 0,946 (0,924-0,968)
3D-Y3M B rpynne B/ 3D ultrasound in Group B 0,958 (0,937-0,98)

lMpumeyarue. Y3U - ynsTpa3BykoBoe uccienoBaHue; AN - noBeputenbHblit HTEpBan.
Note. CI - confidence interval.

3aknoyeHume / Conclusion
OXMOAEMOE €€ CHUXEHNE U3-3a paHHEro obHapyxe-

HWS1 HOBOOOpa3oBaHMs. Bce 3TO roBOpUT O TOM, 4TO CornacHo nofsy4eHHbIM OaHHbIM ONArHOCTU-
TpebytloTCcsa AanbHenmne UCCNeaoBaHns TEXHONOrmn — vyeckas apPeKTUMBHOCTb aBTOMaATU3MPOBAHHOIO
3D-Y3W ons onpepenenuns Hanbonee ahOekTUBHbIX 3D-Y31 MXy naumneHTok 40 neT 1 ctapLle conocra-
aNropuTMOB CKPUHWHIA C €€ UCMOJIb30BAHNEM. Buma ¢ 2D-Y3WM no nokazaTtento YyBCTBUTENBHOCTA

BectHuk peHnTreHonornu u pagunonoruu | Journal of Radiology and Nuclear Medicine | 2024 | Tom 105 | N23 | 130-142 139



OPUTUHAJIBHBIE CTATbU

Puc. 4. Undposas Mmammorpadus obemx MONOYHbIX Xenes:
a - Kocas npoekuus; b - MeguonatepanbHas Npoekuus; ¢, d — KpaHWOKaydanbHas Npoekuus

Fig. 4. Digital mammography of both breasts:
a - oblique projection; b - mediolateral projection; ¢, d - craniocaudal projection

‘ Puc. 5. Cuctema 3D-Y3U. AHanu3 3D-maHHbIX Ha yNbTPa3BYKOBOM annapare (a-j)

Fig. 5. 3D ultrasound system. Analysis of 3D data on an ultrasound machine (a-j)
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Puc. 6. OxorpaMMbl N1eBOV MOJIOYHOM Kene3bl:

a - B BEPXHEHAPYXXHOM KBaZpaHTe onpenensercs o6pasoBaHue HeMpaBunbHON GOPMbI; b — B BEPXHEHAPY)KHOM KBaapaHTe orpe-
[eNaeTca rMno3XoreHHbIN y4acToK HapyLeHUs apXUTEKTOHUKK; ¢, d — B pexuMe snactorpadmm kaptupyetcs anactotun N4 opHo-

TOHHbIN CUHWIA, KO3 durumeHT nedopmaumnm 4,1

Fig. 6. Left breast echograms:

a - in upper-outer quadrant, an irregular mass is determined; b - in upper-outer quadrant, there is a hypoechoic area of archi-
tectonics disturbance; ¢, d - in elastography mode, the N4 monochromatic blue elastotype is mapped, strain coefficient is 4.1

Puc. 7. Pe3ynbtatbl MarHUTHO-pe30HaHCHOW ToMorpadumn Mo-
JIOYHBIX Xene3 C KOHTPACTHbIM yCuneHueM (a, b)

Fig. 7. Contrast-enhanced breast magnetic resonance imag-
ing (a, b)
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M NydLLIEe No nokas3aTensaMm TOYHOCTU, CneumdnyHOCTH.
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Pesiome

Lenb: oLeHWTb YacTOTy BCTPEYAEMOCTH, KOIMYECTBO M NONOXKEHME L0OABOYHbBIX MOAMA3HUYHbIX OTBEPCTUI
Nno AaHHbIM KOHYCHO-y4eBOM KoMnbioTepHon Tomorpadumu (KJIKT).

Martepunan n metogbl. [MpoaHanusnposaHo 156 KJIKT-uccnepoBaHuin naumneHToB, 06paTMBLUMXCS 3@ CTO-
MaTOIOMMUYECKOM MOMOLLbBI0 B YACTHbIM MEeAUUMHCKUI LeHTp . MuHcka (Pecnybnuka benapycb) 3a nepuog
2018-2023 rr.

Pesynbratbl. Y 29 (18,6%) 06cnenoBaHHbIX 66110 06HApY>KeHO B 06Lwei CnoxHOCTH 38 06aBOYHbIX NOAMNA3-
HWYHbIX OTBEPCTUIA. Y 8 NaLMEHTOB yABOEHME BbISBNSAIOCH C ABYX CTOPOH, Y 21 — c ogHOM cTopoHbl. B 1 cnyyae
OTMEYEHO Hanuyne OLHOBPEMEHHO ABYX A00aBOYHbIX MOAMA3HUYHBIX OTBEPCTUIA C OAHOM CTOPOHBI. OHM
pacnonaranncb CBepxy U C MeauanbHOM CTOPOHbI OTHOCUTENBHO OCHOBHOIO MOAMIA3HUYHOrO OTBEPCTUS Ha
paccTtosiHum ot 3,73 no 14,5 Mm oT Hero.Y 2 13 13 naumeHToB, y KOTOPbIX B NOJIE 3peHWs BU3Yaan3MpOBaNmUCh
O[HOBPEMEHHO BEPXHSS U HUXKHSS YENHOCTU, HA CTOPOHE [,06aBOYHOTO NOAMNA3HUYHOIO OTBEPCTUS BbISBIEHO
nobaBoyHoe nonboponoyHoe oteepcTue. [lobaBoYHble NoArnasHUYHbIE OTBEPCTMS Yalle 0OHApYXXMBanUChb
¢ neBo ctopoHbl (p<0,05), reHAepHbIX Pa3Myumnii B UX BCTPEYAEMOCTM HE OTMEYEHO.

3akntoueHue. [NonyyeHHble pe3ynsTaThl 4EMOHCTPUPYHOT BbICOKYH YaCTOTY YABOEHMS NMOAMIA3HUYHOIO OTBEp-
ctvs. lng nosblweHUs 3GdOEKTUBHOCTU XMPYPrUYECKMX MAHUMYNALMIA B CPeHeN TpeTU Nnua U NpeaoTBpalle-
HWS ATPOre€HHbIX HEBPOJIOTMYECKMX OCIIOKHEHWIA pekoMeHayeTcs npoBeaeHue KJIKT-uccnenoBaHus Ha stane
NJAHUPOBAHMS onepaLmnm Ans YyTOYHEHUS NIOKaAM3aLMM OCHOBHOTO U A,06aBOYHOMO NMOAMA3HUYHbIX OTBEPCTUIA.
KnioueBble cnoBa: 406aBOYHOE NOAMNA3HUYHOE OTBEPCTUE; BEPXHSS YENOCTb; KOHYCHO-Ty4eBas KOMMboTep-
Hast Tomorpadus; KJIKT.
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Abstract

Objective: to assess the incidence, number and position of accessory infraorbital foramina (AIOF) according
to cone beam computed tomography (CBCT).

Material and methods. CBCT data from 156 patients who received dental care at a private medical center
in Minsk (The Republic of Belarus) in 2018-2023 were analyzed.

Results. In 29 (18.6%) patients, 38 AIOF were found. Unilateral doubling of the infraorbital foramen was
more common than bilateral (21 patients compared to 8).In 1 case, the presence of two AIOF simultaneously
on one side was noted. They were located medial and superior relative to the main infraorbital foramen
at a distance 3.73-14.5 mm from it. In 2 of 13 patients with simultaneously visualized upper and lower
jaws, an accessory mental foramen was found on the AIOF side. AIOF were more often identified on the left
side (p<0.05); no gender differences in their occurrence were detected.

Conclusion. The obtained results demonstrate a high frequency of infraorbital foramen doubling. To increase
the effectiveness of surgical manipulations in the middle third of the face and prevent iatrogenic neurological
complications, it is recommended to conduct a preoperative CBCT to clarify the localization of the main and

accessory infraorbital foramina.
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BeepneHue / Introduction

B cpegHen 30He nuua Ha nepeaHen NoBEePXHO-
CTV Tena BEPXHeN 4entoCcTn NPUMEPHO Ha 5-10 mm
HMXEe NOArNa3HMYHOro Kpas pacnonoXeHo nogrnas-
HUYHOe oTBepcTune [1]. Hepes Hero NnpoxoauT cocyam-
CTO-HEPBHbI MYY0K B COCTaBE NOAMMA3HNYHbIX apTe-
pun, BEHbl U HepBa. lNMoarnasdHMYHbIN HEPB SBNSETCS
OJHOM N3 KOHEYHbIX BETBEN BEPXHEYENIOCTHOIO HEPBA
(V2), oT KOTOPOro 3a npegenamuv NoOArNa3HUYHOro oT-
BepPCTUSi 6epyT Hayano HUXKHNE BETBU BEK, HAPYXKHbIE
1 BHYTPEHHME HOCOBbIE BETBU, @ TakK)Ke BEPXHUE ryo-
Hble BeTBU [2, 3].

MposiBneHnemMm nHamMBMayanbHONM aHaTOMUYe-
CKOWM M3MEHYMBOCTU ABNSIETCH HanMyine 106aBOYHbIX
(AONOAHUTENBHbIX) NOATNA3HMYHBIX OTBEPCTUI [4].
B 1876 r. Gruber onucan Hann4me ogHOBPEMEHHO NSATU
TakMx OTBEPCTUIA Ha 0AHON nonoBuHe nuua [5]. B 60nb-
LLMHCTBE COBPEMEHHbIX Hay4YHbIX My6amKaumii Nx Konn-
4eCTBO BapbUPYETCS OT OAHOMO A0 TPEX, MPUYEM Yalle
BCEro 0OHapy>XMBaeTCs TOJIbKO OJHO OTBEPCTUE [6].
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YacToTa BCcTpeyaeMocTn 06aBOYHOro nNoarnas-
HWYHOrO OTBEPCTUS B KOMNEKLUMSAX HEPENMOB B3POCIbIX
N0Oen nnn BRaXHbIX aHAaTOMUYECKMX NpenapaTax ne-
XUT B ananasoHe 0,8-27,3% [7]. Mpwn aTom B 92,2%
Cny4yaeB OTBEPCTME ONPEOENANOCh CBEPXY U C Meaun-
aJ/IbHOM CTOPOHbI OT OCHOBHOI0O NOArNa3HNYHOro OT-
BepcTus. Mo AaHHbIM KOHYCHO-YY4EBOW KOMMNbIOTEP-
Hol ToMmorpadum (KJIKT) pobaBo4HOE Noarnas3HUYHoe
OTBEPCTME BbIiBASIETCS € YacToTon 7,1-29% [8-10].

Llenb — npoaHann3npoBaTtb 4aCcTOTY BCTPEYAEMO-
CTW, KOJINYECTBO U NOJIOXEHME 00OABOYHbIX NoArnas-
HUYHbIX OTBEPCTUI NO AaHHbIM KJTKT.

Martepuan n metoapl / Material and methods

MpoanannanposaHo 156 KJIKT-uccneposaHuni
nauneHToB B Bo3pacTte oT 18 0o 76 net (61 myxumHa
1 95 XEeHLLMH), 00paTUBLLNXCSA 32 CTOMATONOMMYECKO
MOMOLLIbIO B MONMKINMHKUKN T. MuHcka (Pecnybnuka be-
napycob) 3a nepmog 2018-2023 rr. YcTaHOBNEHDI Ba-
puaHTbl Tonorpadumn 4o6aBOYHOro NOAMa3HUYHOIO
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oTBepCTUs. PeHTreHonornyeckoe nccnenoBaHue o110
BbINONHEHO Ha annapaTe ProMax 3D Max (Planmeca
Oy, ®uHnsHama) B nporpamme Planmeca Romexis.

PesynbraThl ICCNeoBaHNS NpeacTaBieHbl B BUAE
abCONOTHBIX BEMMYNH 1 MPOLEHTHOr O pacnpeneneHus.
[Mpn cpaBHEHMN KA4E€CTBEHHbIX MPU3HAKOB UCMOMb-
30BasIV KPUTEPUI COOTBETCTBUSA MNpcoHa (X2) 1 Kpu-
Tepuit Guwepa. CTaTUCTUYECKN 3HAYNMbBIM CUHATANN
peaysibTaT, eCni BEPOSATHOCTb OLINMOKM B OTPULAHUN
HyneBOM rmnoTesbl 06 OTCYTCTBUM pa3nnyunii He npe-
Bbiwana 5% (p<0,05).

Pe3ynbtaThbl / Results

Y 29 (18,6%) o6cnenoBaHHbIX Obl10 0OHAPYXEHO
B 00LLEen cnoxHocTn 38 o6aBOYHbIX MOArNa3HNYHbIX
oTBepCTUiA. Y 8 yenoBek yoBOEHME BbISIBASIOCH C ABYX
CTOPOH, ay 21 naumeHTa — C O4HOM CTOPOHEI. B 1 cny-
yae OTMEYEHO HaJinyMe 0gHOBPEMEHHO ABYX A00a-
BOYHbIX NOAMNA3HNYHbIX OTBEPCTUM C OAHOM CTOPOHbI
(puc. 1). OHM pacnonarannck CBEPXY 1 C MEAMANBHOM
CTOPOHbI OTHOCUTESIbHO OCHOBHOMO NOANAa3HNUYHOIO
0TBEpPCTUS Ha paccTosHUM oT 3,73 0o 14,5 MM OT Hero.

Y 2 n3 13 naumeHToB, Y KOTOPbIX B NOAE 3pEHNS
BN3Yann3npoBanmCb OAHOBPEMEHHO BEPXHSAS N HNX-
HSIS1 YeNICTKN, Ha CTOPOHE A006aBOYHOro NOArNIa3HMY-
HOro OTBEpPCTUS 0OHapPYXMBaNochb 406aBOYHOE NOJ-
6opoaoyHOe oTBEepCTME (pUC. 2).

PacnpepneneHne nob6aBoYHbIX MOAMNA3HNYHbBIX OT-
BEPCTUI MO MOy U NO CTOPOHE PACMNONOXEHNS NPEa-

Puc. 1. Maunent M., 29 net. OcHosHoe (1) n pobasouHble (2)
noArnasHuyHole otBepcTus. KoHycHo-ny4YeBas KOMMbloTepHas
Tomorpacus (KJIKT), 06beMHbIi peHaepUHT

Fig. 1. Patient M., 29 years old, male. Main (1) and accessory
(2) infraorbital foramina. Cone beam computed tomography
(CBCT), volume rendering
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cTaBneHo B Tabnunuax 1 1 2 cootBeTcTBEHHO. OTBEPCTUS
yaLlLe BbISIBASIIUCH C N1eBOM CTOPOHbI (p<0,05), reHaep-
HbIX Pa3NYniA B X BCTPEYAEMOCTU HE OTMEYEHO.

O6cyxaeHue / Discussion

Mpwn TpaBmax 1 BO BPEMS XUPYPruyeckmx onepa-
LI HA NNLLE CYLLLECTBYET NOTEHLMANbHBIA PUCK Nopa-
XEeHNs HepPBOB, NPOXOAALLMX Yepeld A0OaBOYHOE Noa-
rnasHunyHoe oteepcTue [5, 11]. MoaToMy TOHHOE 3HAHUE
Tonorpadun 0OCHOBHOIO 1 06aBOYHOIO NOArNA3HUY -
HbIX OTBEPCTUIA Y KOHKPETHOr 0 naumeHTa nmeet 60J1b-
LLIOE 3HaYeHne BO BpeMs Takmnx onepawmii, Kak puHonna-
CTUKa, XUPYPIr1a ONyxoNemn, Na3epHblin kepatoMmnnes
in situ, pesekums BEPXHEN YeOCTU, PEKOHCTPYKLNS

Puc. 2. Maunentka C., 62 ropa. lobaBoyHOe NoOArnasHUYHOE
(1) n pobaBouHoe nopboposoyHoe (2) otBepcTUs. OCHOBHbIE
oTBepcTus 0603HaYeHbl NYHKTUPHbIMK cTpenkamu. KJ1KT, 06b-
€MHbIi peHAepUHT

Fig. 2. Patient S., 62 years old, female. Accessory infraorbital
(1) and accessory mental (2) foramina. The main foramina are
indicated by dotted arrows. CBCT, volume rendering
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Tabnuya 1
YacroTa BcTpeyaeMocTi ,06aBOYHOrO NOAMNA3HUYHOTO OTBEPCTUA B 3aBUCMMOCTHM OT NONA, N
Table 1
The frequency rate of accessory suborbital foramina depending on gender, n
[o6asouHoe lMon naunenToB / Patient gender O6uiee WMo
nonrnaaHlquoe qTBepcrme / Accessory MyscKoi / KeHckuit / nauneHToB /Total p
infraorbital foramen Male Female number of patients
Nmeetca / Yes 12 17 29
OtcytctByeT/ No 49 78 127 >0,05
Bcero / Total 61 95 156
Tabnuya 2
YacToTa BCTpe4aeMoCTi ,06aBOYHOro NOAMNA3HUYHOIO OTBEPCTUSA B 3aBUCMMOCTH OT CTOPOHbI PACMONIOKEHUS, N
Table 2
The frequency rate of accessory suborbital foramina depending on location side, n
NobasouHoe PacnonoxeHue / Location Obuwee yucno
NOArNasHUYHoe oteepcTune / Accessory otBepctuii / Total p
infraorbital foramen Cnesa / Left | Cnpasa/Right | number of foramina
Nmeetcs / Yes 25 12 37
OtcytcteyeT / No 131 144 275 >0,05
Bcero / Total 156 156 312

nepenoMoB HUXKHEN CTEHKM MasHNLbl U CKYSI0BOM KO-
CTW, a TaKXe OCTEOTOMMUN BEPXHEN YentocTu | ctene-
Hu no Le Fort [10]. Hannune nobaBoyHOro noarnas-
HWYHOIO OTBEPCTUS MOXET OblTb MPUYNHOWN CHUXKXEHUS
3P PEKTUBHOCTU XMPYPrM4eCKOro Ne4eHns HEBPaIrnn
TPOMHMYHOrO HepBa 1 NpegonpeaenseT Heobxoam-
MOCTb JOCTUXEHUS NMOSIHOrO 06e306011MBaHMS O0MNON-
HUTENBbHO K MHppaopbuTanbHo Gnokaae NP BoIMos-
HEeHUN GUNbLTPaLMOHHOM aHecTe3umn [12].
BbIsiBNEeHHbIE HAMM YaCTOTa BCTPEYAEMOCTH, KO-
JIMYECTBO 1 Nokanmadaums 406aBOYHbIX NOAMNA3HUYHbIX
OTBEPCTUN, BKIIOYAA FrEHOEPHbIE PA3MyKns, conocTa-
BUMbI C pe3yfibTaTaMun UCCNEA0BAHUN, BbIMONHEHHbIX
B nocnegHue 5 net ¢ ncnonb30BaHNEM PEHTIEHO-
JIOFMYECKMX METOO0B, HO HECKOJIbKO OT/IMYaIlOTCS OT
OAHHbIX, MONYYEHHbIX MPU aHaNM3e aHaTOMUYECKNX
npenapaToB (Tabsn. 3). Bo-nepBblx, pacxoXaeHus Mo-
ryT OblTb 0ObACHEHbI Pa3HbIMU 06beMamMn BbIOOPOK.
Bo-BTOpbIX, pa3aMep 0TBEPCTUS HAaCcTO OblBAET MEHb-
we 1 MM B AnamMeTpe, B CBA3W C YEM Ero NPUXNSHEH-
HOe 0OHapyXeHMe NOPOoW 3aTPYOHUTENBHO M 3aBUCUT
OT paspeluatoLLert cnocobHOCTM MeToaa BU3yanumaa-
ummn. Hanpumep, KJIKT o6napaeT 6onbLuel paspeLiato-
e cnocobHOCTbIO MO CPABHEHUIO C MYNbTUCPE30-
BOI KoMnbloTepHom Tomorpadueii [10]. Kpome Toro,
13 nuTtepaTypHoro o63opa K. Hwang et al. [7] cnenyer,
4YTO UMEIOTCH CTATUCTUHECKM [OCTOBEPHbIE Pa3nnyms

B 4aCTOTe BCTpeYaeMocTu 406aBOYHOro NoarnasHmy-
HOrO OTBEPCTMS HA KOCTHbIX Npenaparax y HaceneHus
pPasHbIX KOHTUHEHTOB. Y xuTtenen Abpurkn aTOT noka-
3atenb paBeH 13,4%, y eBponenues — 17,8%, y ame-
pukaHueB - 25,9%, a cpean HaceneHns KparHero Ce-
Bepa — 30,2%. B meTaaHanmie J. Muinelo-Lorenzo
et al. [13] aTHMYeckasa BaprnabenbHOCTb YaCTOThl
BCTpeyaemMocTn 0o6aBOYHOr0 NOAra3HUYHOIO OT-
BEPCTMS NOATBEPXOEHA: OHO BbISIBASETCH YaLle Y KO-
PEHHbIX HApOAoB AMepUKn N adbpoamMepukaHLEB No
CpaBHEHMIO0 amepukaHuamn 6enoin pachl, eBponen-
uamu un xxutenaMmm Muamn.

Y 2 yenoBek Hamu 0OHaPYXEHO HaNMYMe Ha OHOW
CTOPOHE OAHOBPEMEHHO [,00aBOYHbIX MOATNIA3HUYHOIO
1 NoabopOoa0YHOro oTBepcTuiA. B nutepartype nmeet-
Csl TONIbKO 0fHa NybavKkaums ¢ onMcaHmem Takoro co-
yeTaHWs OTBEPCTUIN HA BEPXHEN N HUXKHEN YENoCTSX:
A. Celebin B. Gulsiin [8] BbisBUIM OHOBPEMEHHO ABa
nob6aBo4HbIx oTBepcTus B 0,68% cnyyaes (y 7 naum-
eHToB 13 1020).

Yepes nobaBoyHOE noAarna3HMyYHoe OTBEPCTUE
NPOXOANT OA4HA UM HECKONbKO BETBEWN NOAMNA3HMY-
HOro HEPBA, MHHEPBUPYIOLLNX CPEAHIO TPETb NnLa.
Mo aaHHbiM K.S. Hu et al. [19], aT0 0gHa 13 HapyXHbIX
HOCOBBIX UMM HUXXHMX BETBEN BEK. CyMMapHO B COCTaB
NOArNa3HMYHOro HepBa B OGHOMMEHHOM OTBEPCTUM
BXOAST B CPEAHEM 15 Ny4KOB HEPBHbIX BOSIOKOH, a Npw
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Tabnuua 3
CpaBHUTENIbHAs XapaKTepUCTUKA YACTOTbl BCTPEHUAEMOCTU J06aBOUHbIX MOAINA3HUYHbIX OTBEPCTHUIA
No AQHHbIM Pa3sHbIX UCC/IEA0BAHMI
Table 3
Comparative characteristics of frequency rate of accessory suborbital foramina according to different studies
AHaToMuyeckue KIKT/ BCT;ech;:r:aOCTM MHS;K:SI)iiTeHE/
Asropei (ron) / Crpana / npenapatbl / Anatomical KT,n// otBepctuin, % / oTsepctus, n //
Authors (year) Country . CBCT/ ; ;
preparations Frequency rate Multiple/single
CT,n -
of foramina, % foramen, n
|.K. Ali et al. (2018) [10] WMHaums / India - 200 29 6/52
42 vepena/ 47,6; 65,6 3/24;1/19
C.L. Polo et al. (2019) [14] CLLA / USA 42 skulls 30 (KIKT / CBCT) (KTIKT / CBCT)
NnBaH /
J.Sokhn et al. (2019) [15] Lebanon - 105 8,6
30 (3aMOpOXeHHbIe
Anokiws, MONOBWHbI rONOBbI) /
J.Iwanaga et al. (2020) [16] Monbwa / 30 (frozen head - 36,7 1/10
Japan, Poland
halves)
M.C.Rusu et al.(2020) [17] | "YMbIMA/ - 200 15,5 1/30
Romania
J. Suntiruamjairucksa, Taunaug / 216 yepenos / _
V. Chentanez (2022) [18] Thailand 216 skulls 19,91 4/82
tOxHas Kopes / ~ 191 (KT/ | 7,3 (cnpaBa/ right), HeT paHHbIX /
JH-Hong etal. 2022) [11] | “g) i) Korea ) 8,9 (cnesa / left) No data
Tannaupg, / _
D.An et al.(2023) [9] Thailand 507 71 2/34
A. Celebi, B. Guilsiin Typums / _
(2023) [8] Turkey 1020 14 12/131
Pecnybnuka
CobCTBEHHbIE AaHHbIE benapycsb / _ 156 186 1/37
(2024) / Own data (2024) Republic of ’
Belarus

HanMyMm [O6aBOYHOrO NOAMNAa3HNYHOIO OTBEPCTUS X
KONNYECTBO CHMXaeTca oo 12 [14].

V.B. Shadlinskii et al. [20] onucanu aenexuve nog-
rna3HMYHOro HepBa Ha naTepanbHy N MeananbHyo
BETBM Ha PaccTosiHMmM 8 MM A0 BbixoA4a U3 OAHOUMEH-
HOro OTBEPCTMSA. B CBOIO o4epeapb, OT MeananbHo
BETBW HAYNHACHA BEPXHEMEAMANBHbIN MYYOK HEPBHbIX
BOJIOKOH, KOTOPbI BbIXOOUN N3 KaHana yepes aoba-
BOYHOE NoArfia3HNYHOe oTBepcTMe. Ha apyrom npena-
paTte 4epes 9T0 OTBEPCTUE BbIXOANIN OAHOBPEMEHHO
BEPXHEMEAMANBHbBIV U YaCTb HUXHEMELMANBHOIO NyY-
Ka meamanbHou BeTBu. ELLe B 04HOM criyyae aBTopbl
Habnoaanm geneHne NoArNasHMYHOrO HepPBa Ha TP
BETBM B NOAINasHMYHoOM 6opo3sae. MeananbHas BETBb
BMECTE C apTepuen BbIxoanna u3 KoCTu 4epes nopa-
rMasHNYHOE OTBEPCTME Kak CaMOCTOSTENbHbIN CTBO.
CpenuHHas n natepanbHble BETBM NexXann B ABYyX 00-
©aBOYHbIX OTBEPCTUSIX.

J.M. Nderitu et al. [12] onucanu ocobeHHOCTU TO-
norpadunn KOHEYHbIX BETBEN HEPBA 3a Npeaenamm o4-
HOMMEHHOIO OTBEPCTUS Yy B3POCAbIX Ntoaen. B paae
Cny4yaeB BHYTPEHHSAS MU HAPY>XXHAs HOCOBbIE BETBU Ha-
4yMHalTCS 0OLLMM CTBONIOM Y UMEIOT CBSA3N MeXy CO-
6011 Ha Bcem npoTskeHnn. B 34,53% cnyyaeB Hapyx-
Hasi HocoBas BETBb OTCYTCTBOBANa, a elle Ha 9,52%
npenapaToB BbISBNSANNCE 0OABOYHbIE BEPXHUE YyD-
Hble BeTBW. [10 BCel BUOMMOCTU, MHAMBUAYASbHbIE
BapWaHTbl YPOBHS BETBAEHUS (BbICOKMIA YPOBEHb OT-
XOXAEHMSI KOHEYHbIX BETBEW NOAMMAa3HNYHOIO HEPBA)
B aMOpuoreHese npenonpenenset obpasoBaHune a0-
0GaBOYHbIX KOCTHbIX KAHAJI0B.

Mo paHHbIM J.A. Smit et al. [21], popmupoBaHne
BETBEN YepenHblX HEPBOB HA4YMHAETCs Ha 26-32-i
OEeHb rectauum, a OpraHoB-MULLEHEN OHW OOCTUralOT
yXe Ha 41-46-11 neHb ambpuoreHesa, 3a00ro A0 Ha-
yana OKOCTEHEHMS Yepena.
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3akniovyeHue / Conclusion

MonyyeHHble pe3ynbTaTbl AEMOHCTPUPYIOT BbICO-
KYIO 4acTOTYy BCTPEYAEMOCTWN YABOEHNS NOAMNA3HNY-
HOro oTBepcTma. nga nosbilweHns 9P DEKTUBHOCTHU

M NpeaoTBpaLLeHns ATPOreHHbIX HEBPOJIOrMYECKUX
OCNOXHeHNn pekomeHayeTcs npoeaerHne KJIKT-nc-
cnegoBaHNs Ha aTane NaaHMpPoOBaHUS onepaLmn ¢ Le-
JIbl0 YTOYHEHMS IOKaNM3aLmMm OCHOBHOIO 1 1,06aBoY-

XNPyprmn4ecknx MaHMﬂyﬂﬂLlMVI B CpPeAHen TpeTtun nmua
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Pesiome

Lenb: npoBect1 oueHKy 3hheKTMBHOCTM AMArHOCTUKM HEMENKOKNETOYHOro paka nerkoro (P/1) no AaHHbIM
peHTreHorpaduu/dnrooporpadun opraHos rpyaHon knetku (OMK) ona ckpuHuHroson guardHoctuku PIT npu
npoduNakTU4eCKOM MeSULIMHCKOM OCMOTPE U AMCNAHCEPH3aLIUN.

Marepuan n metoabl. PaboTa opraHn3oBaHa Kak PeTpoCneKTMBHOE KOropTHOe uccnepoBaHue. HavanbHas
TOYKa MCCnenoBaHUs nNpeacraBnsana cobor npoeeneHve peHTreHorpadmMm opraHoB rpyLHOM KNEeTKU, KOHeY-
Has Touka - ycTaHoBNeHue aunarHosa PJ/1 no pesynstataM HM3KOLO3HOM KOMMbloTepHOM ToMorpadum (HOKT)
1 MopdONornyeckoro UccnenoBaHus onyxonu. Boibopka nauneHToB NPOBOAMNACH C UCMONb30BAHUEM KPU-
TepuUeB BK/IKOYEHUS U UCKIOYEHMS, MePBOHaYanbHO oHa coctaBuna 800 yenoBek, 3aTeM COKpaTMIACh A0
788. MaumneHTbl pa3geneHbl HA rpynnbl MO CTaAMAM YCTaHOBNEHUS aAuarHosa PJ1, a Takxke B 3aBMCMMOCTM OT
TOro, NO3BOAMNIA M peHTreHorpadmsa Npu NpoBeAEHUM NPOPUIAKTUHECKMX MEPONPUATUIA 3anoao3puThb P/,
BEPUPUULMPOBAHHDIN B TedeHMe 3 Mec no pesynbtatam HOKT no nobbiM npuyunHam, He CBS3aHHbIM C NOAO-
3peHreM Ha onyxonesbli npouecc. [lpoBeaeH pacyeT AMarHoCTMYeckoro KoadduumneHTa 1 MHPOPMATUBHOCTH
peHTreHorpaduu Ans KaXXaom U3 CTagui yCTaHOBAEHHOro auarHosa PJ1.

Pesynbrathbl. ViccnenoBaHve NnpoaeMOHCTPUMpPOBano, 4to peHtreHorpadus OFK He no3BonseTt yCTaHOBUTL
avarHos PJ1 Ha | ctagum (J=0,00; p<0,05), umeeT Hu3kyto nHdopmatuBHocTb aaa Il ctagmm (1=0,25; p<0,05)
n cpegHtoto ang Il cragum (J=0,80; p<0,05). C nomowwbto peHTreHorpadumm OIK He ypanoch LOCTOBEPHO onpe-
nenutb npu3sHaku PJT Ha paHHMX cTaguax B 84,3% cnyyaes.

3akntouenue. [onyyeHHble pe3ynsTaThl CBUAETENLCTBYHOT O HELOCTAaTOYHON MHPOPMATUBHOCTM pEHTreHorpa-
bun Kak MeTofa CKPMHUHIOBOTO UCCNEe0BaHUS — B MEPBYIO oYepeapb Ans paHHel auarHoctukm PJ1. BHegpeHue
B yTBEPXAEHHbIN MuH3npaBom Poccuum Mopspok npoeeneHus Npo@unakTMyeckoro MeauLUmMHCKOro ocMoTpa
W fmcnaHcepusaumm B3pocnoro Hacenenns HOKT OTK BMecTo peHTreHorpaduu no3BonuT YBENUUYUTD BbisIB-
nsemoctb PJ1 Ha paHHMX cTagmsx B 5,37 pasa (95% poBeputencHblii MHTepBan 3,77-7,64).

KnioueBble cnoBa: pak nerkoro; Gatooporpadums; KoMnbloTepHas ToMorpadus; HM3KoA03Has KOMMbOTEPHAs
Tomorpadus; HOKT; peHTreHorpadums opraHoB rpyiHOM KNeTKW; AMCNaHCcepu3aLms; paHHee BbisBJIeHUE paka
Nerkoro.

KoHgnuKT uHTEepecoB. ABTOPbI 3a9BNSAKOT 06 OTCYTCTBMM KOH(MAMKTA MHTEPECOB.
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B MEePBMYHOMN AMATHOCTMKE paka nerkoro. BecmHuk peHmaeHonoeuu u paduonoauu. 2024; 105(3): 149-155.
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Abstract

Objective: to evaluate the effectiveness of diagnostics for non-small cell lung cancer (LC) based on chest
radiography/fluorography data for LC screening diagnostics during preventive medical examination and
check-ups.

Material and methods. The work was organized as a retrospective cohort study. The starting point of the
study was chest radiography, the final point was the diagnosis of LC based on the results of low-dose
computed tomography (LDCT) and tumor morphological examination. The patient sample was composed
using inclusion and exclusion criteria and initially included 800 patients, then narrowed down to 788.
Patients were divided into groups according to LC stage and depending on whether radiography during
preventive measures made it possible to suspect LC verified within 3 months via LDCT for any reasons not
related to the suspicion of a tumor process. The diagnostic coefficient and informative value of radiography
were calculated for each stage of the established LC diagnosis.

Results. The study showed that chest radiography does not allow establishing stage | LC diagnosis (J=0.00;
p<0.05), it is low informative for stage Il LC (J=0.25; p<0.05), and medium informative for stage I1l LC ()=0.80;
p<0.05). Chest radiography does not reliably detect LC signs at early stages in 84.3% of cases.

Conclusion. The obtained results indicate an insufficient sensitivity of radiography as a screening method,
primarily for early LC diagnosis. The introduction of chest LDCT instead of radiography into the procedure
for preventive medical examination and check-ups of the adult population approved by the Ministry of
Health of the Russian Federation will increase LC detection at early stages by 5.37 times (95% confidence
interval 3,77-7,64).

Keywords: lung cancer; fluorography; computed tomography; low-dose computed tomography; LDCT; chest
radiography, medical check-up, early detection of lung cancer.
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BeepeHue / Introduction

AKTYyanbHbIMW 0151 COXPAHEHUS 1 MPEYMHOXEHUS
4Yen0BEYECKOro kanmMTana, oxpaHbl 340P0BbS FPaXxaaH,
OOCTUXEHNS LeNeBbIX NOKasaTenen HaunoHanbHOro
npoekTa «3apaBooxpaHeHne»' 0cTalTca BONPOCH
paHHel AnarHoCTUKK 3N10Ka4eCTBEHHbIX HOBOOOpa-
3oBaHuin (B3HO) y HaceneHus Poccuiickon denepaumn.

Pak nerkoro (PJT) otHocuTcs k rpynne 3HO ¢ He-
OnaronpusTHbIM TEYEHNEM N OTHOCUTENBHO MJIOXUM
NPOrHO30M, 0OHa N3 BaXHbIX MPUYNH KOTOPOrO 3aKJ/to-
4yaeTcs B TOM, Y4TO B OOJSbLUMHCTBE Ciy4yaeB KnHu4e-
ckasi kapTuHa 3aboneBaHNs AONroe BPpeMs He UMeeT
KakMx-nmbo OTAMUYNTENbHbIX NMPU3HAKOB. ATO HE No-
3BOJISET 3aN0A403PUTb OHKOIOTMYECKMIA NPOLLECC Ha
paHHen cTagmn 1 onpenenseT Heob6XoaAMMOCTb NPK-
MEHEHNSA MHCTPYMEHTaNIbHbIX METOA0B ANArHOCTUKM,
npexgae BCero peHTreHonorn4yeckmx. OCHOBHbIMU MH-
CTPYMEHTaMn paHHeN gnarHocTukn PJ1 cayxaT peHT-
reHorpadus n KoMmnbloTepHas Tomorpaduns opraHos
rpyaHon knetkum (OrK).

Cuctema npodunakTmieckmx MeamuUmMHCKnNX 0CMo-
TPOB 1 AcnaHcepuaaumm B3pPOCOro HaceneHns
CTpaHbl NpeaycMaTpmuBaeT NPOBEAEHNE PETYASPHbIX
peHTreHorpadunyeckmx namn epnarooporpadmyeckmx
nccnenosaHuin ONK? [1]. OgHaKko XopoLo U3BeCT-
HO, YTO TaKOW BUA CKPUHWUHIa HE BCerga no3BonsgeT
BbIABNATb PJ1 HA paHHMX cTagmax. AHaNM3 NpuYnH
no3gHero BbisiBaeHus PJT npy CKPUHUHIOBOW PEHT-
reHorpaduun/dniooporpadun, oLeHKa KIMHNYECKOro
3HaYeHUsa Nponycka NaTonorm Unm HeENPaBuUabHOMN
VHTEPNPETaLNU NUSMEHEHNI NPU aHAN3E PEHTIEHO-
JIOTNYECKNX N300paxkeHnin nMmetoT BoJbLLoe 3HaYe-
H1e AN Bblbopa NpaBusibHOM TakTUKM NPOBEAEHMS
CKPUHWHIOBOIrO TECTA B pamMKax gmcnaHcepusaumm
B3POCSIOro HaceneHus.

B cTpykTyp€e CMEPTHOCTM HAaceNeHNs OT OHKOJSIO-
rmyeckmnx 3aboneBaHuii pak Tpaxen, OPOHXOB 1 NErKoro
3aHMMaeT NepBoe MeCTO (B Poccum OT HEro ymupaeTt
0KONo 46,8 TbiC. 4eNOBEK B roa). MNaTnneTHss BbbkmuBae-
MOCTb naumeHToB ¢ PJTHe npesbiwaeT 15-20% [2]. He-
CMOTPS Ha MNOSAB/IEHME HOBbIX FPYMN NEKAPCTBEHHbIX
npenapatoB, MHHOBALMOHHBIX TEXHOJIOMNIA XMpYyprye-
CKOrO 1 TY4EBOr0 NEYEHUS, ATU KJTIOHEBBIE MOKa3aTeNu
OTHOCUTENBHO CTabWbHbI HA MPOTSXEHNUN MHOT VX NET.
OpgHorognyHas neTanbHOCTb C MOMEHTA YCTaHOBSIEHUS
ownarHo3sa PJ1 B 2,3 pasa npeBblllaeT AaHHbIN nokasa-
TeNb Y OHKONIOMMYECKNX NaLMEHTOB B Lenom (44,8%
npotmB 19,1% B 2022 I.), 4TO MOXeT ObITb CBA3AHO
¢ noadgHen anarHoctukonm 3HO BcneacTeme HegocTa-
TOYHOM 3P DEKTUBHOCTU CKPUHMHIOBBIX METOAOB UC-
CcnegoBaHus B NONynsiummn.

B cnyyae oencTBuTeNbHO paHHENR ANarHOCTUKM
PJ1 ctaHOBUTCA BO3MOXHbBIM B0onee paHHee Havano
NPOTUBOOMYXO/EBOIr0 IEYEHUSA N MPOrHO3 ANS XN3-
HW Hanbonee GnaronpuaTeH. H13kas apPeKTUBHOCTb
nepBUYHOro AnarHocTuyeckoro noncka PJ1 no3sonser
HaM BblABMHYTb r’MNOTE3Y O HEOOXOAMMOCTU COBEP-
LLIEHCTBOBAHNSA MeTOA0B ckpuHuHra PJ1 [3].

B HacTosiuee BpemMs pacnpoCTpaHeHHbIM U 00-
LLEeOCTYNHLIM METOAOM ANS BbigBneHus PJ1y B3poc-
NbIX 9BNSEeTCA peHTreHorpadus/dniooporpadpus Ork.
B pamkax npodpunnakTnyeckoro MeguLmHCKOro OCMo-
Tpa n gucnaHcepmnaaumm B3pOCaoro HaceneHns ato
ncenegoBaHune nposogutca 1 pas B 2 roga. OgHako
Takne MeToaukm UMELOT CPaBHUTENBHO HU3KYIO TKaHe-
BYIO pa3peLuatoLLyto CNOCOOHOCTb, YTO MOXET NpuBe-
CTW K nponycky o4aros PJ1, B nepByio o4epenb o4aros
HebOoNbLIOro pasmMepa, YTO XapakTePHO A1 PaHHUX
(I-1) ctagni [4, 5].

[MpoBeaeHHbIE B MOCNeaHne AeCATUNeTUS MHO-
rOYMCIIEHHbIE UCCNeaoBaHMs B 00/1aCTU paHHen ava-
FHOCTUKM HEMENKOKNETOYHOro paka nerkoro (HMPJ)
nokasanu, 4To Hambonee apPeKTUBHLIM METOAOM Ana-
FHOCTMKM 3TOro 3ab0sieBaHNS BNSETCS HN3KO403HAas
komnbloTepHas Tomorpadusa (HAKT) OrK. CornacHo
pesynbratam psga KpynHbIX MEXAYHAPOOHbIX KINHN-
yeckux nccnepgosanHnin npumeHerne HAKT OrK noka-
3a/10 AOCTOBEPHOE NPENUMYLLECTBO NEPES PEHTIEHO-
rpacguen B BoisBneHun odaros HMPJ1, onpegenenumn
MX KONn4ecTBa 1 pasamepos [6-8].

Llenb — NnpoBECTM OLLEHKY 3P DEKTUBHOCTM Ana-
rHocTukn HMPJ1 no gaHHbIM peHTreHorpaduun/dnioo-
porpadum OIrK ana ckpmHMHroBon auarHoctukm PJ1
npu npopunnakTM4eckoMm MeanLMHCKOM OCMOTpe
N aMcnaHcepuaaumm.

Martepuan n metoapl / Material and methods

PaboTa opraHm3oBaHa kak peTpocnekTUBHOE KO-
ropTHOE nccnegoBaHne, B KOTOPOM MCNOJIb30BaHbI
Martepuanbl CTPaxoBON MEULIMHCKOM OpraHn3aumnmn
«AnbdpaCrtpaxoBaHme — OMC», ocywecTBAsIOLWLEN
0eaTenbHOCTb Mo 0653aTebHOMY MeAULMHCKOMY
cTpaxoBaHuto. OGBbEKTOM UCCeq0BaHUA ABNSNACh
nepBmnYHas MeguuuHcKasa JOKYMeHTauus no ciyya-
M OKa3aHWs MegULIMHCKOM NOMOLLM C MPOBEAEHNEM
peHTtreHorpadum Or'K, B T.4. cHUMkK. lNMpegmeT nccne-
[0BaHNS — PE3yNbTaTUBHOCTb (YYBCTBMTENLHOCTL) Ana-
rHocTukK PJT ¢ npumeHeHmem peHtreHorpadum Ok
Ha pasfiMyHbIX CTaamax 3aboneBaHus. EanHunuen nc-
cneposanua aBnsacsa 1 cnyyan npoBeaeHus y4eBoro
MeToga uccnenoBanua — peHtreHorpadumn OK. Me-
puoa nccnenosaHus — ¢ aHeaps 2022 r. no mapt 2023 .

! https://www.garant.ru/products/ipo/prime/doc/72085920/.

2 Mpwkas Munsapasa Poccum ot 27 anpens 2021 . N2 404+ (pen. ot 19 uiong 2024 r.) «O6 yTBepxaeHum Mopsaka npose-
OeHns NpoduNakTMyeckoro MeaULMHCKOro 0OCMOTPA 1 ANCNaHcepu3aLmMm onpeaeneHHbIX rpynmn B3pOCaOro HaceneHns».
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Mpynnbl naumeHToB cOPMUPOBaHbI C UCMOJIb30-
BaHMEM KPUTEPUEB BKIIOHEHUNS 1 UCKtoYeHus. K kpu-
TEPUSM BKJIIOYEHNSA OTHECIN:

— BO3pacT NauneHToB He MeHee 18 neT;

— NpoBeAeHME peHTreHorpadumn nnmn epaoporpa-
¢dum OIK B nepmog, ¢ sHeapsi 2022 r. no aekabpb 2022 1.
B pamkax npodunnakTMyeckoro MeguLMHCKOro 0CMo-
Tpa, AucnaHcepmsaunm nan okadaHns MeanUnMHCKON
MOMOLLIM MO NOBOAY HEOHKOJIOrMYEeCKOro 3abosieBaHms
(T.e. BO Bcex cnyyasix He Obl10 M3HavaibHOro nogo3pe-
HWSI HAa OHKONorMyeckoe 3aboneBaHne) BHe 3aBUCKMO-
CTW OT PE3YNbTATOB;

— Hanmuune npusHakos PJ1 no pesynsratam HOAKT
OrlK B TeyeHune 3 Mec CO AHA NPOBEAEHUNS PEHTIEHO-
rpadpumn OTK, Ho 0 MOMEHTa NpoBeaeHUs Buoncuu;

— Mopdonornyeckoe NOATBEPXKAEHMNE AnarHos3a
PJ1 (6noncus) B TeueHne 3 Mec nocrne nNpoBeaeHus
peHTreHorpadum OrkK;

— ycTaHoBNeHMe gnarHoda PJT BpayoM-0HKO10romM
(c ykazaHuem ctagum);

— daKT HENPEPLIBHOIrO CTpaxoBaHMsA B KOMMa-
Hun «AnbdaCrpaxoBaHne — OMC» B nepurog ¢ sHBaps
2022 r. no mapt 2023 r.

Kputepuii ncknioveHns: yCTaHOBAEHHbIN AMarHo3
PJ1 nnn nopo3speHune Ha ntoboe OHKONOrn4yeckoe 3a-
foneBaHue 0 MOMEHTa NPOBEAEHNSI PEHTIeHorpa-
dun OrK.

HayanbHas To4ka nccnenoBaHus npeacrasasna
coboi npoeeneHne peHtreHorpadumn OrK, npomexy-
To4yHasa Tovka — BbinonHeHne HAKT OrK, mopdgonoru-
yeckoe noareepxaeHne guarHo3sa PJ1, koHeyHas To4-
Ka — yCcTaHoBneHue gmarHo3sa PJ1 BpayoM-0OHKONOrom
no peaynstatam HAKT OI'K n mopdonornyeckoro mc-
CcnepoBaHus OMyxosu.

[nsa BblgeneHns naumMeHToB, KOTOPbIM MEeANLVH-
ckasi NOMOLLb Oka3blBanacb 63 HapyLLEeHNn kKayecTBa
npwv ycTaHoBneHun gnarHosa PJ1, B T.4. npu npoBeae-
HUM peHTreHorpadum OrK, ncnonb3oBanm aKkCcnepT-
HbI METOA, (3KCnepTmM3a kavyecTsa MeQULIMHCKOM No-
MOLLM N0 UCTOPUM 0BpaLLEHMIA Kaxa0ro naumeHTa 3a
nepunog, uccnenoBaHus C NPUBAEYEHNEM SKCNepPTa-OH-
KOJSiora 1 ABYX 9KCNEPTOB-PEHTIEHONOrOB, COOTBET-
CTBYIOLLIMX YCTAHOBJIEHHBIM 3aKOHOM TPeboBaHNSM 00
obpasoBaHuK 1 06 onbiTe padoTsl (10 neT 1 6onee) no
BpayebHon cneunanbHOCTK).

[nsa oueHKkn cTeneHn pe3ynbTatuBHOCTY (4yB-
CTBUTENBHOCTN) peHTreHorpadum Ok paccumTbiBa-
N1 nokasaTtesb AMarHoCTU4eckoro koadduumeHTa no
meToay A. Banbga v MHGOPMaTMBHOCTN NO METOAY
C. Kynbbaka ons kaxaol CTaamm yCTaHOBJIEHHOI O ama-
rHo3a PJ1. Mo nsyyaembiM napaMeTpam B rpynnax na-
LIMEHTOB He OblJI0 HOPMaJIbHOrO pacnpeaeneHns, no-
3TOMY MCMNONb30BaIN METOAbI HENAPaMETPUYECKOW
cratuctukm (x2). 4na onpeaeneHns OTHOCUTENIbHOW
pe3ynbtatMBHOCTU peHTreHorpadum ONK B cpaBHe-
HuM ¢ HOKT paccuuntbiBany oTHoweHne waHcos (OLL)
€ 95% poBepuTenbHbIM MHTEpBanom (AN).
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Pe3ynbraTbl / Results

MccnepoBaHmne npoBeneHo B Tpu atana. Ha nep-
BOM 3Tane 13 reHepanbHOM COBOKYNHOCTU 4547 naup-
€HTOB OCYLUECTBJIEHA PaHO0MM3MPOBaHHas Bbibopka
800 yenosek: no 150 nauneHTOB, KOTOPbLIM AMArHO3
PJ1 Bnepsble ycTaHoBneH Ha | n Il ctagusix, n no 250 na-
LMEHTOB, KOTOPbIM AMarHo3 PJ1 BnepBble yCTaHOB/EH
Ha lll n IV ctagusax. Mo pesynbratam Takol BbIOOPKK
OCYLLECTBIEHbI 3KCMEPTU3bI KAYECTBA MEOMLIMHCKON
NMOMOLLM MO NCTOPUKN obpaLLeHUin 6ONbHbIX 3a Meau-
LMHCKOWN MOMOLLBIO OT HaYalbHOWM 40 KOHEYHOM TOUKM
nccnenoBaHus.

Mepen akcnepTammn NOCTaBEHbI BONPOCHI O Npa-
BWUJIbHOCTW YCTAHOBNEHNS amarHo3sa, ctagum PJ1, a Tak-
Xe 0 Hannumm Kaknx-nmbo HapyLLeHWi Npu ero gua-
rHoctuke. OBocHoBaHMe anarHosa PJ1, onpeneneHve
€ro cTaguu BbINOJIHSAN B COOTBETCTBMM C KIIMHNYECKN-
MUV peKkoMeHIaunsaMmn «3noka4ecTBeHHOe HoBoobpa-
30BaHMe OPOHXOB 1 nerkoro» [9], AecTBOBaBLUNMM
B Nepunog okasaHms meguumHcKkorn nomowwm. B cnyyae
BbISIBJIEHNS KAKM-NMOO0 SKCNEPTOM TaKMX HAPYLUEHWIA,
kak He0OOCHOBaHHOE YCTaHOB/eHMe anarHo3a PJ1, He-
BEPHOE ONpeAeneHne ero CTaamm, NaunueHTbl He BKIIO-
Yyanncb BO BTOPOW 3Tan.

Taknm 06pasom, U3 aasnbHeLero nccneaoBaHuns
ncknoyeHo 12 yenosek. Y 788 naumeHToB aKCnepThl
npuaHanu anarHo3 PJ1 060cHOBaHHbLIM U NOATBEPAM-
1M NPaBWIbHOCTb ONPEAENeHns cTagum nNpyu NepBmYy-
HOM YCTaHOBNEHUW anarHoda. [ng oueHkn ctagmm P
9KCMEPTbI NCMOJIb30BaNN MEXAYHAPOAHYIO Knaccudu-
Kauuio cTaguii 3nokayecTBeHHbIX HOBOOOPa3oBaHi
TNM (tumor, nodus, metastasis) [9].

Ha BTOpOM aTane NpoBeAEHO PaHXMPOBaHMe na-
LUMEHTOB B 3aBUCMMOCTW OT 0OCTOSATENLCTB, NMPU KOTO-
pbIX BNEPBbIE 3aN0403PpeH anarHo3 PJT;

—rpynna 1 (n=402) — naumMeHTbl C yCTAHOBJIEHHbIM
B 3-MeCs4HbIN Cpok gnarHo3om PJ1, 3anoa03peHHbIM
PEHTrEHONOroM Mo ntoram peHtreHorpacdum OrK (t.e.
peaynbrathbl peHTreHorpadumn Ok ctanv noBogom s
NPOBEAEHNS KOHCYbTaumm oHkonora, HAKT n mopdo-
JIOrMYECKOro nccnegoBaHns);

—rpynna 2 (n=386) — nauMeHTbl C yCTAHOBJIEHHbIM
B 3-MeCsa4HbIN cpok anarHo3om PJ1, He 3anoao3peH-
HbIM PEHTIEHONOrOM NO UToram peHTreHorpadum OrK
(T.e. pesynbrathbl peHTreHorpadum OrK He ctann noBo-
OOM 4519 NPOBEAEHNS KOHCYbTauum oHkonora, HOKT
1N MOPGHONIOrMYECKOro UCCNea0BaHNS); B TakOM Ciyyae
noao3peHune Ha PJ1 yctaHaBAMBanocCh Kak cryvyanHas
Haxoaka no utoram nposeaeHnsa HOKT OrK no pas-
JINYHBIM MPUYMHAM, CBS3AHHbBIM C rocnnTann3aumei
no NoBOAY HOBOW KOPOHAaBUPYCHOM MHMEKUMM, MHEB-
MOHWN, NHBIX HEOHKONOrMYeCKMx 3a001IeBaHNI Terkmnx
N CPefoCTEHNS N JPYrOo COMaTUYECKON NaToNormu.

Taknum 06pa3oM, onpenesnieHbl ABe rpynnbl cpaB-
HEHNS B 3aBUCUMOCTU OT TOr0, NO3BOAMAN NN pe-
3ynbTathl peHtreHorpadum ONK sanomosputb PJI
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(T.e. B 3aBMCMMOCTU OT YyBCTBUTENIbHOCTU 3TOr0 Me-
TOAA OMarHOCTUKK).

Ha TpeTbem aTane npoBeneHa oueHka MHPOop-
MaTuBHOCTWU peHTreHorpadum OrK kak metoga nep-
BUYHOW AmarHocTuku PJ1 B 3aBUCUMOCTM OT CTaanMN.

Lnsa 3T0oro BblgeneHbl YeTbipe NOArPYNMbl NALMEHTOB
(o171 o IV ctagumn 3abonesanus). Kak BuaHo 13 Tabnm-
ubl 1, peHtreHorpadusa OIK He No3BosIANa BbISBUTD:

— PN Ha cragum I B 100,0% cny4yaes;

— PN Ha ctagum Il B 68,9% cny4aes;

Tabnuua 1
YacroTta ycTaHOBNIEHWA AMarHo3a paka ierkoro (Mo MToram TpeTbero 3tana MccieA0BaHUA)
Table 1
The frequency of lung cancer diagnosis (based on the results of the third stage of the study)
P11 no ntoram PT OTK P11 no utoram PI OTK He Bcero (BHe 3aBMcMMOCTM OT
3anofo3peH / LC was 3anogo3peH / LC was not pesynsratos Pl OlK) / Total
suspected after chest RG suspected after chest RG (regardless of chest RG results)
Pesynbratel HOKT OTK /
Chest LDCT results Yo Yacrota Yo Yacrota Yo Yacrota
YCTAHOBNEHMS YCTAHOBNIEHUS YCTaHOBNEHUS
NauueHToB, n/ o naumeHToB, n / o naumeHToB, n / o
amnarHosa, % / anarHosa, % / nmMarHosa, %/
Number Number of Number of
of patients.n Frequency of atients. n Frequency of atients. n Frequency of
patients, diagnosis, % | PN diagnosis, % | PN diagnosis, %
[narHo3 P/l ycraHoBneH
Ha | craguu / LC diagnosis 0 0,0 145 100,0 145 100,0
was established at stage |
[narHo3 P/l ycraHoBneH
Ha Il cragum / LC diagnosis 46 311 102 68,9 148 100,0
was established at stage Il
[narHo3 P/l ycraHoBneH
Ha Il crapmum / LC diagnosis 126 51,2 120 48,8 246 100,0
was established at stage |ll
[narHo3 P/l ycraHoBneH
Ha IV ctaguu / LC diagnosis 230 92,4 19 7,6 249 100,0
was established at stage IV
[narHo3 P/l ycraHoBneH
Ha |-l cragusax / LC diagnosis 46 15,7 247 84,3 293 100,0
was established at stages I-1I
[narHo3 P/l ycraHoBneH
Ha |-l cragusx / LC diagnosis 172 31,9 367 68,1 539 100,0
was established at stages [-lI
[wnarHo3 PJ1 yctaHoBneH
Ha | -1V crapusx / 402 51,0 386 49,0 788 100,0
LC diagnosis was
established at stages |-1V
[wnarno3 PJ1 yctaHoBneH
Ha ll-1ll crapusx / 172 437 222 56,3 394 100,0
LC diagnosis was
established at stages I1-1lI
[wnarHos PJ1 yctaHoBneH
Ha Il-1V cTapgusx /
LC diagnosis was established 402 62,5 241 37,5 643 1000
at stages I1-1V
[narHos PJ1 yctaHoBneH
Ha lll -1V crapusax / 356 71,9 139 28,1 495 100,0
LC diagnosis was
established at stages IlI-1V

lMpumeqarue. HOKT - HMu3Kom03Has komnboTepHas Tomorpadus; OIK — opraHbl rpyaHoi knetku; PJT - pak nerkoro; Pl - peHTreHorpadus.

Note. LDCT - low-dose computed tomography; RL - lung cancer; RG - radiography.
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— PJ1Ha ctagum Ill B 48,8% cny4aes;

— PJT1Ha ctagum IV B 7,6% cny4aes.

3arem ans kaxaon ctagmm PJ1 6binn paccymTaHbl
YNCNOBbIE 3HAYEHNS ONArHOCTMYECKOrO KO3 DUUMEH-
Ta, HpopMaTMBHOCTU peHTreHorpadpum Or'K, a Takxe
CTaTUCTUYECKOM 3HAYMMOCTM MOJTYYEHHbIX 3HAYEHUI
MHdOpMaTMBHOCTU. 13 Tabnuupl 2 cnenyerT, 4TO PeHT-
reHorpadus Ok nmeer:

— HE4OCTaTO4HYI0 MHDOPMATUBHOCTL Ang I-1i cTa-
avn PJ1 (J=0,00; p<0,05) n anga ll-in ctagun (J=0,25;
p<0,05);

— cpeaHoo nHpopmatneHocTb ang lll-i ctagnn PJ1
(J=0,80; p<0,05);

— OTHOCMUTENBHO BbICOKYIO MHDOPMATUBHOCTb A5
IV-n ctagum PI1 (J=5,16; p<0,05).

OGcyxaeHue / Discussion

MonyyeHHble pedynbTaTbl CBUOETENLCTBYIOT O HE-
[OCTaTO4YHOM YYBCTBUTENBHOCTM PEHTreHOrpadmm Kkak
MeToAa CKPMHUHIOBOIO MCCNenoBaHNs — B MEPBYIO
oyepenp, ansa nauneHTtoB ¢ PJ1 1-1l ctaguii. PeHTreHo-
rpadusa OI'K He no3sonmna BoisiBUTL PJ1Ha paHHmX (1-11)
ctagusix y 84,3% 6onbHbix (J=0,06; p<0,05) BBUAOY ONYy-
XONEeBbIX 04aroB HEOO/bLLIOrO pa3mepa. Taknum obpa-

30M, WaHcbl 3anogo3putb PJ1 No peaynstatamMm pPeHT-
reHorpapumn OrK Ha -1l ctagmnsax B 5,37 pas meHblue,
yem no peaynbratam HAKT (OW 5,37; AN 3,77-7,64).

PentreHorpapua Ok B pamkax gucnaHcepm3aa-
UMM 1N NpoPUNaKTU4EeCKOro MegULIMHCKOro ocMoTpa
Jaxe npu Hagnexauwem npoBeaeHnn aengetTca ad-
GEKTUBHLIM METOA0M AMarHocTukn PJ1 B OCHOBHOM
Npwn 3Ha4YMTENbHbIX padMepax OnyxoIeBOro o4ara, Kor-
[a nporHo3 Ons XnaHu HebnaronpusTHolli (Ha IV cTa-
oun 3abonesanns). ns uenen npopunakTniecknx me-
ponpusATKIA y NaUMeHTOB 6e3 Xanob, 4TO XxapakTepHO
ons PJ1, peHTreHorpadus He NO3BOANT JOCTMYb YBENN-
YeHus 4YaCcToTbl paHHen anarHocTukm 3HO.

CKPWHWHT, NO3BONSIOLLMIA MPONycKaTb HEGONbLUNE
HOBOOOPA30BaHMUS, HE YAIYHLLIUT CUTYaLMIO C PaHHEN
anarHoctukorn 3HO, a npmBeneT K AnarHoCTUYECKOMY
noucky B 06paTHOM HarnpaBiaeHUn — C YBEPEHHOCTbIO,
4yTO HOBOOOpPAa3oBaHUs HeT. CTaHOBUTCS O4EBUOHbIM,
4TO HEOOX0AMM CMOCOO CKPUHMHIA, KOTOPbLIA AaeT BO3-
MOXHOCTb AnarHocTupoBatb 3HO Ha paHHMX CTaamax —
B AebloTe, eLle 10 3HA4YNUMBbIX KITMHUYECKMX NPOSIBNIEHMIA.

B03MOXHbIM pelleHnem npobiemMbl paHHen ama-
rHocTuku PJT (Ha I-Il cTagmax) MoxXeT cTaTb NpoBe-
OeHne B paMkax npodunakTM4eckoro MegmumHCKo-

Tabnuya 2

WNHbopMaTUBHOCTL peHTreHorpadmMu opraHoB rpyAHOI KNETKU AN YCTaHOBNEHUS AMArHO3a paKa JIerkoro Ha pas/MyYHbIX CTaguax
(no uToram TpeTbero 3Tana UCcCnef0BaHUS)

Table 2
Informative value of chest radiography for the diagnosis of lung cancer at various stages (based on the results
of the third stage of the study)

Peaynsrars HIKT OTK o aanosic coettcent | formateness ) | P
LC dagnoss ws santihed s sge | 000 0% o
’E'CM ZEZSEOTSY\E:SH;;J;ETI:&! :Ttai:;e/ll 162 - o
LC dignosts wes esalsned s age 12 0% o
LC cagoosswas eantined at sage L7 1 o
LC dagnoss wes exabtined atstages -1 074 0o o
LC cagnoss was exantihed at sages -1 167 027 005
LC Siagnosisws extanlshe at stages 1-I 10 o o
LCaiagnosiswasextanlshed at stages 11 249 o4 008
LC ciagnosis wesetabished at g 11 426 b o
LCdisgnosiswasexablshed atstages H1-1 . - o
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ro ocmotpa n aucnaHcepusaumn HOAKT OrK smecto
peHTreHorpadun. ns atoro notpebyercs BHECEHME
M3MEHEHM B gencTeylowmnii Nopsagok npoBeneHns
npoduNakTNYeCKOro MegULIMHCKOro OCMOTpa 1 gmc-
naHcepuaaumm B3pOCN0ro HaceneHms (B 4acTu BKIIO-
YEeHUs B NEPEYEHb MEPONPUSATUI CKPUHMHIA U METOO0B
nccnenoBaHuii, HanpaBiEHHbIX HA PaHHEE BbISIBIEHNE
OHKonornyeckmx 3abonesanuin, HAKT 1 pa3 B 2 ropa).
JT0 KacaeTcs Npexae BCero NaunmeHToB, HaxoaaLWwmxcs
B rpynnax pucka no PJ1 (Hanpumep, NoXunorn Bo3pactT,
B0nbLLON CTax KypeHus). Takoe HOBOBBELEHME NO3BO-
JINT YBENNYNTD BbISIBASEMOCTb PJT Ha paHHMX cTagmax
B 5,37 pasa, 4TO BaXHO 4719 00LLEN BbIXMBAEMOCTM
OHKOJI0rnM4eckmx 60JIbHbIX.

JlurepaTtypa

3aknoyeHue / Conclusion

[MonyyeHHble pe3ynbTaTthl NO3BONAKAIOT CAeNatb
cnenylowme BbIBOAbI:

— peHTreHorpadusa OrK nmeet HEAOCTATOYHYIO MH-
dopmatmsHocTb gns | n Il ctaguin PJ1, cpeaHtoto ans
Ill cTagmm n 0THOCUTENBHO BbICOKYIO Ans IV ctaguu;

— peHTreHorpadusa ONK He no3songeT AoCTO-
BEPHO onpeaensiTe NpuaHaku PJT Ha paHHUX CTaamsx
B 84,3% cny4aes;

— BHegpeHue B [opsaok nposeaeHns npodunak-
TMYECKOr0 MeauLMHCKOro 0CMOTpa 1 AMcnaHcepm3sa-
umm B3pocnoro Hacenenms HOKT OI'K BmecTo peHTre-
Horpadum NO3BOANT YBENNYUTL BbIIBASEMOCTb PJT Ha
paHHMX cTaamsax B 5,37 pasa.
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Abstract

Background. Breast cancer is a leading type of cancer in women. Imaging techniques (ultrasound,
mammography, and magnetic resonance imaging (MRI)) play a crucial role in tumor detection and evaluation.
The last emerging technique is contrast-enhanced mammography (CEM) which provides both morphological
and functional information.

Objective: to evaluate CEM accuracy in measuring breast tumor lesions.

Material and methods. The study involved 69 patients followed by the Breast Unit from January 2018 to
September 2023. Breast tumor dimensions measured in CEM in the pre-operative stage by three experienced
radiologists were compared to the dimension obtained at the histological examination, the current gold
standard in assessing tumor size.

Results. We observed a slight overestimation by CEM compared to histology, with a difference between the
two measurements not more than 10 mm. CEM underestimated the dimensions in 12 of 69 cases.
Conclusion. The study demonstrated excellent CEM accuracy in preoperative assessment of breast tumors,
consistent with previous findings in the literature. CEM could prove to be a valid and safer alternative to
MRI in preoperative breast tumor measuring.
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Pesiome

AKTyanbHoOCTb. Pak rpyan — OCHOBHOM BMA OHKOMIOrMYeckMx 3aboneBaHuit y eHLWmMH. MeToabl BU3yanusa-
ummn (yNbTpa3BykoBOe McCiefoBaHMe, MaMMorpadusa U MarHUTHO-pe3oHaHcHas ToMorpadusa (MPT)) urpatot
pEeLLaoLLY0 posib B 0OHAPYXXEHWUM U OLLeHKe pa3Mepa onyxosu. [lociefHnM HOBbIM METOLOM BU3yanu3aLmm
SBNAETCS MaMMOrpadus C KOHTPACTHbIM ycuneHueM (contrast-enhanced mammography, CEM), kotopas gaet
Kak Mopdonormyeckyo, Tak U GyHKLMOHaNbHY MHOOpMaLMIO.

Uenb: oueHka TouHoct CEM npu M3MepeHnM onyxoneBbiX MOPAKEHU MONOYHOM XKenesbl.

Marepuan u Metoabl. B nccnenoBaHuu npuHsanm yyactme 69 naumeHToK, HabnoLaBLINXCS B OTAENEHUH, 3a-
HMMaIOLWMMCS NevyeHneM 3aboneBaHMii MONOYHON xenesbl, ¢ aHBaps 2018 r. no ceHTabpb 2023 r. Pasmepsl
OMyX0/M MOJIOYHOM Xenesbl, u3mepeHHble MeTogoM CEM Ha goonepalMoHHOM 3Tane Tpems OnbITHbIMU pa-
[MO0raMu, CPaBHMUBANMMUCH C pa3MepaMu, MONYHEHHbIMM NPU FTUCTONOMMYECKOM UCCIEeL0BaHUU, ABASIOLLEMCS
B HACTOsILLee BPEMS «30/10TbIM CTaHAAPTOM» OLEHKM Pa3MepOB OMyXOny.

Pesynbratbl. Mbl OTMETUAM HE3HAYUTENBHOE NPEYBENMYEHME PA3MEPOB OMyXO/M NPU UCMONb30BAHUM METOLA
CEM no cpaBHEHWIO C FTMCTONOMMYECKUM UCCNeN0BaHMEM, NPU 3TOM pasHMLA MeXay ABYMS U3MEPEeHUAMU He
npesbiwana 10 mm. Mpu npumerHennn metoga CEM pasmepbl onyxonu 6binv HegooLeHeHbl B 12 13 69 cnyyaes.
3aknoueHue. VccnenoBaHue NpoaeMOHCTPUPOBAO OTAMYHY0 TouHOCTb CEM npu npenonepaumoHHOM oLeH-
Ke Omyxonei MOMOYHOM Xenesbl, YTO COrNacyeTcs C pe3ynbTaTaMu, MPUBEAEHHBIMKU B HAYYHOM NMTEpaType.
MeTon CEM MoeT oka3aTbCs HageXxHol 1 bonee 6e3onacHoi anstepHatneoit MPT npu npegonepalMOHHOM
M3MEepPEHUN OMyXO/en MOOYHOW Xenesbl.

KnioueBble cnoBa: oryxosib MOIOYHOM XKene3bl; pak MOIOYHOM Xenesbl; MaMMorpabus C KOHTPACTUPOBaHUEM;
TOYHOCTb MaMMOrpadun C KOHTPACTUPOBAHMEM; pa3Mep OMyXOsu.

KoHdnukT uHTepecoB. ABTOpbI 3a9BN4t0T 06 OTCYTCTBMM KOH(MIMKTA MHTEPECOB.
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Introduction / BBepeHune

Breast cancer is one of the leading malignancies
among women. Early diagnosis is crucial in reducing
mortality, leading to the availability of various imaging
techniques such as mammography (MX), ultrasound
(US), and magnetic resonance imaging (MRI) [1, 2]. MX
plays a crucial role in screening due to its sensitivity and
specificity. At the same time, US aids in detecting le-
sions not visible in mammography, especially in dense
breasts, and is utilized in interventional procedures [3].

MRI shows high sensitivity in detecting invasive tu-
mors and is recommended for high-risk patient screen-
ing. However, each technique has its limitations: MX
has limited sensitivity in studying dense breasts; US
suffers from high interobserver variability; MRI poses
issues with reduced specificity due to intense breast
enhancement, which can be physiological or benign [4].

Currently, MRI stands as the most sensitive meth-
od in diagnosing breast tumors, although it has lower
specificity compared to mammography due to its higher
rate of false positives. Moreover, its high costs, limited
availability in certain regions, and absolute contraindi-
cations in specific cases significantly limit its applica-
tion. New techniques have been developed to over-
come these limitations, such as contrast-enhanced
mammography (CEM) which is a recent technique uti-
lizing tumor angiogenesis to detect neoplasms early [5].
CEM provides two types of information: morphologi-
cal, similar to traditional mammography, and functional,
based on the intensity of contrast enhancement accu-
mulated in the breast gland. Among other advantages,
it has a low number of false positives [6].

Recent literature has focused extensively on com-
paring CEM and MRI in evaluating tumor extent, despite
some limitations associated with MRl under certain cir-
cumstances [7, 8]. This study aims to compare tumor
dimensions measured in CEM with those measured
in the histological examination, the gold standard for
breast cancer diagnosis. Factors that might contribute
to a difference between the two measurements (histo-
logical type, histological grading, proliferation index,
enhancement characteristics) have been taken into
consideration and analyzed [9].

Objective: to evaluate CEM accuracy in measur-
ing breast tumor lesions.

Material and methods / MaTtepuan n metoabl

The study involved retrospectively 69 patients with
breast carcinoma, taken care by the Breast Unit from
January 2018 to September 2023. All 69 patients un-
derwent an MX and CEM examination which detected
breast lesions, confirmed histologically by further bi-
opsy/cytology. Patients were aged from 33 to 86 years
old (with an average age of 55,8 years). All patients pro-
vided informed consent before imaging examination.

The exclusion from the study occurred when a) the
index lesion extended beyond the field of view of the
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CEM (deep lesions); b) the patients confirmed allergies
or renal insufficiency. Ethics approval was not required
for this study.

The CEM examination was performed using a MX
system (GE Healthcare, Solingen, Germany) equipped
with an automatic injector. For the CEM examination,
after the injection of iodinated contrast medium (lo-
hexol 350 mg/mL, 1.5 mL/kg), two projections were ac-
quired: cranio-caudal (CC) two minutes post-injection,
and medio-lateral-oblique (MLO) three minutes post-
injection, starting with the breast affected by the neo-
plasm and then proceeding to the contralateral breast.
The images at low and at high energy were thus ob-
tained according to standard parameters to capture
early enhancement, aiming to minimize potential false
negatives resulting from early washout. Exposure pa-
rameters were adjusted based on breast size and glan-
dular density using a predefined value table. The im-
age subtraction process allowed for the elimination of
glandular tissue, improving the contrast resolution of
the contrast enhancement accumulation.

Three radiologists specialized in breast imaging,
with respective experience of 6, 15, and 30 years, ana-
lyzed the exams on a high-resolution workstation. They
measured the dimensions of the index lesions, report-
ing the maximum diameter in the early scans and look-
ing for washout in the late scans, where applicable. If
there was a lack of enhancement, the index lesions
were measured as 0 mm. In cases of multicentric and
multifocal disease, all areas showing suspicious en-
hancement characteristics were measured to compile
a comprehensive report for each patient, detailing the
features of the index lesions (size and extent). Addition-
ally, for each index lesion, the degree of visualization
on CEM was noted as intense enhancement, moderate
enhancement, or mild enhancement, along with the ho-
mogeneity or heterogeneity of the lesions. To evaluate
the type of enhancement, the following criteria were
used: mass enhancement (lesion occupying space),
non-mass enhancement (NME, lesion without mass
effect), and ring enhancement (a subtype of mass en-
hancement) (Fig. 1).

A dedicated breast pathologist performed histo-
logical analysis: tumor dimensions were assessed mac-
roscopically and/or microscopically on hematoxylin/
eosin-stained sections. In cases of ductal carcinoma
in situ around foci of invasive carcinoma, dimensions
including the maximum diameter of both lesions were
reported. For multicentric and multifocal invasive car-
cinoma cases, the extent of the larger and smaller foci
was reported. Histotype, histological grade, and prolif-
eration index (Ki67) were also evaluated.

A particular note is made for microcalcifications,
as CEM allows us to differentiate between positive/neg-
ative, but especially provides more precise information
about the extent in cases of Tis characterized by iso-
lated microcalcifications without opacity.
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Fig. 1. Contrast-enhanced mammography (CEM) examinations:
a - mass enhancement type of pattern; b - non-mass enhancement type of pattern; ¢ - ring enhancement type of pattern

Puc. 1. Mammorpadus ¢ KOHTPACTHbIM ycuneHnueM (contrast-enhanced mammography, CEM):
a — TMN PUCYHKA C MAcCOBbIM YCUAEHMEM; b — TN pUCyHKa 6e3 MaccoBOro YCUAEHUS; ¢ — TUM PUCYHKA C KOMbLIEBLIM YCUIEHUEM

Descriptive analysis was employed to explore and
summarize the dataset. Measures such as medians
and means provided valuable insights into the central
tendencies of the variables under examination, en-
abling us to interpret the recorded values. Additionally,
graphical representations, including histograms and
charts, were utilized to visualize the data distribution
and identify potential outliers. Normality was assessed
for the different lesion diameters using the Shapiro-
Wilk test. Since the variables did not follow a normal
distribution pattern, a signed-rank test was applied to
determine if there were significant differences in the
data distributions between groups. The Pearson cor-
relation test was applied to investigate any further sta-
tistically significant correlations.

Results / Pe3ynbrathl

All 69 patients, with a mean age of 54 years, were
diagnosed with neoplastic breast mass and underwent
MX and CEM. The diagnosis was confirmed histologi-
cally by cytological or biopsy analysis. Acomprehensive
description of the incidence of these characteristics is
listed in (Fig. 2).

The median size of the lesions varied slightly
among the three analyzed methods: MX, CEM, and
definitive histology. Histological examination, consid-
ered the gold standard for measuring lesions, showed
a mean measurement of 1.4 cm (SD=2.24), while CEM
and MX techniques recorded measurements of 1.5cm
(SD=2.46) and 1.6 cm (SD=2.21), respectively. MX un-
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derestimated the size of the neoplastic mass in 21 out
of 69 cases, while CEM underestimated it in 28 out of
69 cases. In 8 out of 69 cases (11.6%), histological
evaluation of lesion size reported the same size with
both instrumental techniques. In both cases, the mini-
mum and maximum differences were -4.8 and 7.9, re-
spectively (Tables 1, 2).

Concerning the identification of multiple lesions,
out of 13 multifocal masses found in definitive histology,
12 out of 13 (92.3%) were identified using CEM, while
only 7 out of 13 (58.3%) were identified mammograph-
ically. Other obtained results indicate that out of the
69 observations, 34 patients were found to have mass-
like neoformations using CEM, accounting for 49.27%
of the total, while 33.3% were found to have homoge-
neous contrast enhancement. In the study of contrast
enhancement characteristics using CEM, all neoplas-
tic masses demonstrated high, medium, and low con-
trast intensity values, accounting for 12%, 31.3%, and
56.7% of the total, respectively. In nearly all patients
with high contrast enhancement intensity (97%), the
Ki67 ranged between 50 and 65. Overall, Ki67 ranged
from 3 to 65 across all observations.

The majority of neoplasms (58 out of 69) were clas-
sified in definitive histology as infiltrating ductal carci-
noma (IDC), 7 as infiltrating lobular carcinomas, and
4 as others. Two of the IDC formations showed an in situ
component with the identification of microcalcifications,
resulting in an increase in size using CEM compared to
the tumor lesion size taken in histology examination,
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DSP - parenchymal distortion; OST - stellate opacity; ORI - irregular opacity; ORA - rounded opacity; MCR - microcalcifications;

ADD - high breast density

Puc. 2. Mopdonornyeckoe pacnpeneneHme nopaxeHui.

DSP - napenxumanbHoe uckaxeHue; OST - 3Be3guatoe nomyTHeHne; ORI - HepaBHOMepHOe nomyTHeHue; ORA - okpyrnoe nomyT-
HeHne; MCR - Mukpokanbumdukatel; ADD - BbicOKasi NIOTHOCTb MONOYHOW XKenesbl

Table 1
The size of the lesion in histological examination compared to mammography
Tabnuya 1
Pasmep nopaxkeHus npu rmcToNOrMYecKoM McciefoBaHUM NO CPABHEHUIO C MaMMorpadument
Difference / Pa3Huua
Variable /Tlepeneriras Count / Moacuet T,;;LT:?M/ Average / CpenHee r\:/lzXKi:AL;TM/
D_MX<D_IST 40 -4.8 -0.94175 -0.1
D_MX=D_IST 8 - - -
D MX>D_IST 21 0.1 0.9761905 79
Jointly defined / OnpepeneHo coBMecTHO 69 -4.8 -0.2488408 79
Total / Utoro 69 - - -

Note. MX - mammaography; IST - histology.

lpumeyaHue. MX - mammorpadus; IST - ructonorus.

for the determination of the surrounding peritumoral
area. Among the 69 patients, 3 cases were classified
as G1,33 as G2, and 31 as G3, 1 was a Tis, and 1 was
not classified.

The Shapiro-Wilk test revealed a non-normal dis-
tribution of the collected data. The variables of interest
were studied through the Wilcoxon test. The Wilcoxon
signed-rank test between D_IST and D_MX showed
a statistically significant difference between the two
datasets, as indicated by the small p-value (0.0098).
This suggested that it was unlikely for the differences
between D_IST and D_MXto occur by chance alone. On
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the other hand, the Wilcoxon signed-rank test between

D _IST and D_CEM did not show any statistically signifi-
cant difference between the two datasets, as indicated

by the large p-value (0.9928). This suggested that the

differences between D_IST and D_CEM might be due

to random variations (Table 3).

Discussion

The main purpose of the study was to evaluate the
diagnostic accuracy of CEM in the dimensional assess-
ment of breast tumors and its predictive value in pre-
operative staging, comparing it with histological results
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Table 2
The size of lesion in histological examination compared to CEM
Tabnuya 2
Pasmep nopaxeHus npu rUCTONOrMYECKOM MCCNeA0BaHMM MO cpaBHeHuto ¢ CEM
Difference / PasHunua
Variable / Mlepemenas Count / Mopcuet T/;::E:?M/ Average / CpenHee T/IZ)S?AL;?M/
D_CEM < D_IST 32 -48 -0.75 -0.1
D_CEM =D_IST 9 - - -
D_CEM > D_IST 28 0.03 1.133214 79
Jointly defined / OnpepeneHo coBMecTHO 69 -4.8 0.112029 79
Total / Utoro 69 - - -
Table 3
Variables of interest studied through the Wilcoxon test
Tabnuua 3
MepemeHHble, NpeACTaBASIOWME MHTEPEC U U3YYEHHbIE C MOMOLLbIO TecTa BunkokcoHa
epewaman | tncna nagnosen W v : Prob>z
D_MX 69 0.73418 16.172 6.048 0.00000
D_CEM 69 0.73135 16.344 6.071 0.00000
D_IST 69 0.76829 14.097 5.749 0.00000

after surgery. The study demonstrated excellent accu-
racy of the method in the preoperative assessment of
breast tumors, consistent with previous findings in the
literature [6, 7, 10-13].

We observed a slight overestimation by CEM
compared to histology. However, in most cases, the
difference between the two measurements was no
more than 10 mm. Further analysis revealed a prev-
alence of mass-like enhancement, with a predomi-
nance of low-intensity ductal tumors. In CEM, ductal
carcinoma in situ appeared as an area of subtle and
delayed contrast enhancement because the contrast
agent reaches the neoplastic focus through diffusion,
without actual angiogenesis [6]. Consequently, per-
forming scans with a delay from the start of contrast
injection allows for greater enhancement and better
visibility of the in-situ lesion. Our results are consistent
with previous observations, although most studies fo-
cus on MRI. We also noted an overestimation of tumor
mass in CEM compared to definitive histology, in cas-
es of microcalcifications with a focus on carcinomaiin
situ, confirming a wider area of peritumoral tissue. We
observed a varied distribution of histological grades,
indicating that histological grade does not influence
tumor size; however, this result requires a larger sam-
ple size for confirmation.

The study’s results showed that MX and CEM per-
formed similarly in assessing tumor size, but CEM typi-
cally provides more accurate measurements due to its
use of contrast agents, which enhance the visibility of
tumors, particularly in dense breast tissue or in cases
where the tumor is more difficult to delineate (Fig. 3).

The comparable performance observed in this
study could be attributed to specific factors such as the
study’s design, sample characteristics, or the nature
of the tumors assessed, rather than a genuine equiva-
lence between the two methods. At all, the superior di-
agnostic capabilities of CEM remain well-established,
especially in cases requiring precise tumor delinea-
tion for treatment planning. Although the study was
not designed to directly compare the two modalities,
the observation of similar performance in tumor size
assessment between CEM and MX raises important
considerations. Discussing this comparison provides
valuable context, highlighting that while CEM is gen-
erally superior due to its advanced imaging capabili-
ties, the results of this study suggest that, under certain
conditions, MX can offer comparable accuracy. How-
ever, in many other scenarios, particularly in cases of
dense breast tissue or in situ tumors, CEM remains the
gold standard for accurately determining the true size
of the lesion. This underlines the critical role of CEM
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Fig. 3. Comparison between MX (a) and CEM (b) in case of
invasive ductal carcinoma. It is challenging to assess the tu-
mor size in the MX image of the right breast in the oblique
projection. However, the extent of the tumor is immediately
clear in the CEM image

Puc. 3. CpaBHeHue pe3ynbtatoB Mammorpaduu (a) u CEM (b)
B C/ly4yae MHBA3MBHOW NPOTOKOBOM KapuMHOMbI. TpyaHO oLe-
HUTb pa3Mep OMyxoauM Ha MamMMmorpaduyeckoMm M3obpaxeHun
npaBoi MONMOYHOM >Kenesbl B KOCOM npoekumu. OpHako Ha
CEM-u306paxeHnn pazmepbl ONyX0au BULHbI CPasy

in clinical practice, where its enhanced sensitivity and
specificity are crucial for precise diagnosis and treat-
ment planning.

Conclusion / 3aknio4yeHune

Given the satisfactory results obtained with CEM

examination in terms of pre-surgical staging, both re-
garding the number of foci and the extent of individu-
al lesions and considering the well-known limitations
of MRI such as its limited availability, long acquisition

times, and high costs, there are strong encourage-
ment for the use of CEM as a valid preoperative meth-
od. Therefore, its speed and relative technical simplicity
make it more tolerable for patients; moreover, it is bur-
dened with lower expenses compared to MRI. Indeed,
the lower cost of CEM compared to MRI should not be
underestimated; according to some authors, the cost of
CEM is approximately 80% lower than that of MRl and

only 9% higher than that of digital mammography. CEM

could prove to be a valid and safer alternative to MR,
characterized by higher specificity and offering advan-
tages in terms of time, costs, and patient compliance.
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Pesiome

MepukapauanbHble KUCTbI ABASIOTCS pefKkuMK o6poKayecTBeHHbIMU HOBOOOPa30BaHMSMM, YACTO 0OHAPYXKM-
BaeMbIMM C/ly4aiHO NMPU PEHTIeHoNorMyecknx obcnenoBaHusax. HecMotps Ha npenmyLLecTBeHHo BeccMMnToM-
HOe Te4YeHMe, OHU MOTYT BbI3bIBATb 3HAUYMMbIE KIIMHUYECKME NPOSBNEHUS U OCNOXKHEHMS. [IpuBeAeH KIMHUYe-
CKMI NpUMep MUrpaLumn NepuUKapananbHoO KUCTbI, KOTOPas U3HA4YanbHO Obina OWKMBOYHO MHTEPNPETUPOBaHA
KaK NeBOCTOPOHHMUI OCYMKOBAHHbIN MEX[0NeBON nneBpwuT. [leTanbHag OLeHKa AMHAMWKU U3MEHEHUI Ha
MY/IbTUCPE30BOW KOMMbIOTEPHOM TOMOrpadumn 1 nocnenyroLlee XMpypriuyeckoe eyeHme nokasanu, Yto Ho-
BOOOpa3oBaHME UCXOAUT U3 INCTKOB MEPUKAPAA, U3MEHSS CBOID SI0KanM3aumio, dopmy 1M pasMepbl. 3HaHUe
heHoMeHa MUrpaLmMm nepuKapananbHbIX KUCT M UCMNOMb30BaHME COBPEMEHHbIX METOA0B BU3Yann3aLmmn Urpatot
K/TI04eBYIO POSib B TOYHOW AMArHOCTMKE U BbIOOPE ONTUMANbHOM TaKTUKU NeYeHUs.

KnioueBble cnoBa: kuMCTa nepukapaa; MynbTucpe3oBas KoMnbioTepHas Tomorpadums; MCKT; ocyMKOBaHHbIN
NAEeBPUT; Nerkne; AMarHocTuKa.
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Abstract

Pericardial cysts are rare benign tumors often discovered incidentally during radiological examinations.
Despite being predominantly asymptomatic, they can cause significant clinical manifestations and
complications. The article describes a case of migrating pericardial cyst that was initially misinterpreted
as left-sided encysted pleural effusion. Detailed assessment of dynamic changes on multislice computed
tomography and subsequent surgical treatment revealed that the neoplasm originated from the pericardial
layers altering its location, shape, and size. Awareness of the phenomenon of pericardial cyst migration and
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the use of up-to-date imaging techniques play a crucial role in accurate diagnosis and selecting optimal
treatment strategies.

Keywords: pericardial cyst; multislice computed tomography; MSCT; encysted pleural effusion; lungs;
diagnosis.
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BeepneHue / Introduction

MepukapamnanbHas KucTa BASEeTCS PeaknM, Yalle
BCEro Cny4aiiHo BbISIBASIEMbIM JOOPOKA4YECTBEHHbIM
HOBOOOPAa30BaHMEM C HACTOTOM BCTpeyaemocTn 1 cny-
yar Ha 100 Tbic. Hacenenus. Ha ee gonto npmuxoguTcs
7% BCcex HoBOOOpa3oBaHuin cpenocTeHns n 33% Bcex
kncT cpepoctenus [1]. MNMepukapananbHble KUCTbl MO-
ryT 6bITb OOHAPYXEHbI y MaUMEHTOB II0O6Oro Bo3pacTa,
OJHaKO Yallle BCEro OHM BbISBASIOTCS B TPETbEM U HET-
BEPTOM OECATUNETUSX XN3HM [2].

BrnepBble KMCTbl Nnepukapna Obiv onncaHbl
B XIX BeKe B x04e naTtonoraHaTOMUYECKMX NCCneno-
BaHw [2]. B nuTepaTtype OHM BCTpevatloTca nog, pas-
HbIMW Ha3BaHUAMM, BKIOYas NaeBponepukapanab-
Hble knCThl (Jeaubert de Beaujeu et al., 1945; Roche
et al., 1954), nneBpanbHble, NnepukapgnanbHole, Le-
JNIOMUYEeCKmne nepukapamanbHole kKucTol (Lambert et al.,
1940), spring water cyst (Greenfield et al., 1943), me-
3oTennanbHble kucTbl (Churchill and Mallory, 1937)
M TOHKOCTEHHbIE KUCThI [3, 4].

Hanbonee 4acTo KMUCThI IOKanM3ylTCs B Npa-
BOM kapauoanadparmansHom yry (ao 70% cnyya-
€B), NeBoM kapanogmnadparmansHom yray (Ao 22%)
1 OCTasibHbIX OTAEeNax rpygHom nonoctu (o 8%) [1].
Mx paamepsbl BapbupytoTcs oT 1 go 15 cm, xota nume-
I0TCS COOOLLEHNS O KMUCTax, aocTurarowmx 37 cm [2].
ncTonornyeckn nepmkapananbHble KUCTbl BbICTAAHbI
OOHNM CIOEM ME30TENMANbHbIX KTETOK, OKPY>XEHHbIX
COEANHNTENBHOM TKaHbIO, KOTOPasi COAEPXUT Konna-
rEeHOBbIE N 3N1aCTUYECKME BOOKHA [5].

CyliecTByeT HECKONbKO Teopuii 06pa3oBaHus
KMUCT nepukapaa B npouecce ambpuorerHesa. OgHa
13 HUX NpeanonaraeT, 4To nepukapamanbHble KUCTbI
BO3HMKAIOT MPU HEMOSIHOM CPALLEHNM OOHOW UK He-
CKOJIbKMX ME3EHXMMaSbHbIX NakyH, N3 KOTOPbIX BMO-
cneacTeum GopMmUpyeTcs NOAOCTb nepukapaa. JaH-
Hast o6nacTb ABNseTcs cnabbiM MECTOM U MPUBOAUT
K GOpMMUPOBaHUIO AMBEPTUKYNA UK kncTbl. OBpaso-
BaHMe KNCTbl NPOUCXOAMT, KOraa NPOCBET LWEWNKMN Bbl-
nsyMBaHNS cyxaeTcs, 06pasyst HOXKY, a KucTa oTrpa-
HUYMBAETCS N He COOOLLIAeTCs C NOMOCTbLIO Nepukapaa.
LLlelika gMBepTUKyna 0CTaeTcs NPoXoanuMon n coob-
LiaeTcs ¢ NONOCTbIO Nepukapaa, 4To obecneymaeT
nepemMeLLeHne XUAKOCTU U MPUBOAUT K UBMEHEHMIO
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pasmepa 1 GopMbl AMBEPTUKYIA NPU CMEHE NONOXE-
HUSA 1 apixaHus [4].

CornacHo apyrov Teopun KNCTbl 06pasyoTcs
B 00671aCTV BEHTPASILHOI 0 YrinybneHus nepukapananb-
HOro KOJblLa, YTO XapakTepHo A5 Hanbosee YacTom
fiokanmsaumm B npaBoM kapavoamadparmanbHOM yy.
CoxpaHeHue yrnybneHns npMBoamnT K 06pasoBaHuIo
OVBEPTUKYNA, a CYXXEHME 1 3aLLEMNEHME B €r0 MPOKCU-
MasnbHOM YacTu — K GOPMUPOBAHMIO N30IMPOBAHHOWA
KMUCTbI Nnepukapaa [4].

B 60bLUNHCTBE CNy4YaeB KACTbI U ANBEPTUKYIbI
nepukapga siBAgTCS BPOXAEHHbIMWN, OAHAKO BCTpe-
yatoTcsl U npuobpeTeHHble. OHM MOryT GOPMUPOBATL-
CS1 BTOPMYHO KaK OCNOXHEHWe nepukapauTa, sBocnanm-
TenbHbIX 3a001EBAHNI, TPABMbI MU XUPYPIrUYECKNX
BMelwlaTenscTs [1, 6].

B peakux cnyyasix KNCTbl nepukapaa Moryt UMeTb
HOXKY, MPUKPENNEHHYIO K NepnkapananbHOn CyMke,
4yTO 06EecneymBaeT NX NOABMXHOCTb, MO3BONSAS KUCTAM
pacnonaratbCsa BAanu ot nepukapga [7]. B mexay-
HapPOAHON NuTEpaType onnucaHbl eANHNYHbIE CyYan
Takmx KNCT. Mbl NpeacTaBnsieM peakoe KINHNYECKoe
HabnoaeHe MUrPUPYIOLLEN KUCTbI Nepukapaa, nof-
TBEPXAEHHOW MMCTONOrMYecKn, y nauneHTa, Habsto-
[AaeMOro B CBSI3N C BbIFBIEHHbIM JIEBOCTOPOHHUM
OCYMKOBaAHHbIM MEXA0NEBLIM MAEBPUTOM N OTCYT-
CTBMEM aKTUBHbIX Xanoob.

OnucaHue cny4aa / Case report

My>4mnHa 52 net 6bi1 HanpaeieH Ha Joobcneno-
BaHVE MOCJE BbISIBAEHMSI HOBOOOPA30BaHUS B JIEBOM
JIErKoM no faHHbIM dnooporpadum Npm NIaHOBOM
MeOUUMHCKOM OCMOTpe. Ha MynbTMCPEe30B0i KOMMbIO-
TepHon Tomorpadum (MCKT) ¢ BHYTPUBEHHBIM KOHTPA-
CTMPOBAHWEM OHO ObII0 MHTEPNPETMPOBAHO Kak OCYyM-
KOBaHHbI MeXA01eBOV NnespuT. MNaumeHT npogonxan
HabnoaaTbCs MO MECTY XUTENbCTBA C EXXEr0AHbLIM KOH-
Tponem MCKT opraHos rpygHown knetkm (Or'K). Mpu
0bpaLLeHNN K MyIbMOHOJIOTY ObINIO NMPUHSATO PELLEHME
0 HanpasneHnn 601bHOrO B NPOPUIILHOE YHPEXAEHNE
Onsa onpeneneHns nanbHenwen TakTuky Ne4eHns.

Mpu cbope aHamHe3a B PI'BY «Hay4yHo-uccneno-
BaTENbCKUIA MHCTUTYT NyfbMoHonorum» GMBA Poccun
nauneHT He NPeabsABAS aKTUBHbIX Xanob. Mpu dunsn-
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kanbHom o6cnenosaHmm natonorunin OrK He BbiSIBNEHO.
MHpaekc Kypsiwero yenoseka coctaBun 11 nayvek/ner.
/3 nepeHeceHHbIX onepaumii; paamodyacToTHas abna-
LMa TUNMYHOIO TPpeneTaHus Npeacepanii B aekabpe
2023 r. 1 kprobannoHHaa abnauus YCTbEB JIerO4YHbIX
BeH B pespane 2024 r. Jns OueHKM AuHaMUKK NpoLec-
Ca M NPUHATUS peLLeHrs O BbIDOpE XMPYPrnieckom Tak-
TUKN NeYeHns naumeHTy nposegeHa nostopHas MCKT
OrlK ¢ BHYTPUBEHHBLIM KOHTPACTUPOBAHMEM U CPaBHE-
HMEM MONYYEHHbIX OAaHHbIX C NPeabIaAyLWMMN Nccne-
[OBaHUAMN.

Mpu aHannse gaHHbix MCKT OFK ot 2019r.: cne-
Ba OT IMCTKOB Nepurkapaa B 061acTu NEBOro Xenynou-
Ka C pacnpoCTPaHEHNEM MO XOA4Y MEXAONEBON LLENN
Ha ypoBHe S1-2/S6 neBoro nerkoro BM3yann3mposa-
JIOCb XMOKOCTHOE 06pa3oBaHmne C HeTKUMU KOHTYpa-
MW, OQHOPOAHOM NAoTHOCTK Ao +2 HU, paamepamm

33%46x85 MM, He HakanaMBaloLLEee KOHTPACTHOE Be-
ecTso (puc. 1).

Mo pesynstatam MCKT-uccnenoBaHus ot 2024r.:
creBa OT JIMCTKOB Nepukapaa B 061acT IEBOro Xeny-
[04Ka onpenensniocb nepemMeLLeHne XnaKoCcTHOro 0b-
pa30BaHNs C YHETKMMW KOHTYPaMu, OAHOPOAHOW MAoT-
HoCcTWK oo +2 HU, paamepamn 45x52x77 mm no xony
MEXO01EBOM LLLENM 0 YPOBHSA S5/S8 neBoro nerkoro,
He HakanaMBaloLWero KOHTpacTHoe BewecTBo. OTme-
4yeHOo NosiBfieHNe CyeCerMeHTapHOro KOMMPeCcCMOHHO-
ro atenekrasa B npuaexawen yactn S8 nesoro nerko-
ro. 3aknoyeHne: MCKT-kapTrHa MUrpUPYIOLLEN KNCTI
nepukapga cnesa (puc. 2).

M3-3a 3HauMTeNbHbIX Pa3MepOoB Nnepukapamanb-
HOW KUCTbl N Pa3BUTUSA HA 9TOM pOHe CybCermeH-
TapHOro atefniekrasa C LUenbio rMCTON0rM4eckomn Be-
pudukaummn 6bi10 NPUHATO PELLEeHMEe O NPOBEAEHNN

wenu (CTpenku):

a mass spreading along the left major fissure (arrows):
a - axial plane; b - frontal plane; ¢ - sagittal plane

N>~

Puc. 1. Pe3ynbtaTbl MynbTMCPE30BOM KOMMboTepHOW ToMorpacdumn (MCKT) opraHoB rpyaHoM Monocty B nero4yHom okHe ot 2019 r.
Ha yposHe S1-2/S6 neBoro nerkoro Bu3yanusupyertcs o6pa3oBaHuWe, pacnpoCTpaHAOLLEECs MO XOA4y NeBOW KOCOM Mex[0NneBoMn

a — aKCuanbHbIM cpes; b — hpOoHTaNbHbIN Cpe3; ¢ — caruTTanbHbIA Cpe3

Fig. 1. Chest multislice computed tomography (MSCT) scans, lung window, from 2019. At the left lung S1-2/S6 level, there is

S8 (cTpenku):

a - axial plane; b - frontal plane; ¢ - sagittal plane

BectHuk peHnTreHonornu u pagunonoruu | Journal of Radiology and Nuclear Medicine | 2024 | Tom 105 | N23 | 163-169

Puc. 2. MCKT opraHoB rpyaHOM Monoctu B fIeroyHoM okHe oT 2024 r. — oTMeyaeTcs nepemelleHre 06pa3oBaHMs Mo Xo4y JIeBOM
KOCOM Mex[0NneBon Lwenu fo ypoBHsa S5/S8 nesoro nerkoro ¢ popmMupoBaHvMeM cybcerMeHTapHOro KOMMpecCMOHHOro aTenekTasa

a - aKCUanbHbIN cpes; b — hpOoHTaNbHbLIN Cpes; ¢ — CaruTTanbHbIA Cpe3

Fig. 2. Chest MSCT scans, lung window, from 2024 show the displacement of the mass along the left major fissure to S5/58 level
of the left lung with the formation of subsegmental compressive atelectasis of S8 (arrows):
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Xupypru4eckoro se4eHus. BoinonHeHa BMaeoTopa-
Kockonunyeckas onepaums (BATC) cnesa ¢ yoaneHnem
KUCTbI nepukapa. Npu pesnadmm 0oam 1eBOro Nerkoro
VMEeN HOPMasibHYI0 BO3OYLIHOCTb, MexX0JeBble 60-
pO3abl BbIpaXEHbI yMEPEHHO. B kneTyaTtke nepegHero
CpenoCcTeHust Ha YpoBHe IeBoro pebepHo-anadpar-
MaJslbHOro cMHyca o6HapyXeHo 06beMHoe HoBoObOpa-
30BaHMe C XMAKOCTbIO CEPO3HOr0 Xxapakrepa 4o 45 Mmm
B AMaMETPE C POBHbIMU KOHTypamMu. BekpbiTas kucTa
npegcraBneHa aAMameTpom 45 MM, ToNLWMHA CTEHKMN
cocTtaBuna 1 MM, BHYTPEHHSS BbICTUKA Oblna rnaakon
1 GnecTawen.

MonyyeHHbIN MaTepwan OTNPaB/EH Ha N1aHOBOE
rucrosiornyeckoe nccaegosaHme. Makpockonumye-
cKoe onuncaHme: GparMeHTbl XMPOBOWM TKAHW CO CTEH-
KOW KUCTbl AMaMeTpoM A0 45 MM, rnaakon, cepoBaToro
LBETa, TOMWMHA CTEHKM 0 3 MM. MnKpOCKonnyeckoe
onucaHue: dparmeHTbl GUOPO3HON TKaHW, MOKPLITLIE
OOHUM PSAOM Me30TeNMasbHbIX KNETOK, C 04aroBown
nponndepaumen Me3oTenmanbHbIX KNeToK N HaINYK-
€M 04aroB NMM@PONLHON NHOUNLTPALMN; NOL STUMMU
ydyacTkamum pacnonoXxeHa Xnposas TKaHb C MOJIHO-
KPOBHbLIMW cOCyaaMu. 3akioyeHmne; Kncta nepmkap-
na (ogHokamMepHas, Me3oTenunanbHas, 6e3 atunun).

MocneonepaunoHHbIA Nnepuon NnpoTtekan 6es
0CNOXHEHUN. MNMaumeHT Obi BbINMCaH U3 OTAeNeHUs
B YOOBNETBOPUTENIbHOM COCTOSIHUM A1 NPOAO0SIXe-
HUS NleveHns noa HabnaeHNeM xupypra no MecTy
XnUTenbCcTaa.

OGcyxpaeHue / Discussion

AnpdepeHunanbHbii anarHo3

AnddepeHumanbHbii AMarHo3 KMCTbl Nepukap-
0a OO/MHKEH BKIIIOYaTb NepukapamanbHbii ANBEPTUKYI.
B Hawem cnyyae npu cpaBHEHMM ABYX UCCNEA0BAHNIA
B NMOJIOCTW Nepukapaa cBo6oaHas XNOKOCTb He onpe-
Oensnacb, 1 0TTOKa XUAKOCTU U3 06pa30BaHNs BbIsSIB-
JIEHO He bbIno.

O6pas3oBaHue ObII0 NepBOHaYaNbHO MHTEPMpe-
TMPOBAHO Kak OCYMKOBaHHbIN MEXA0/IEBON MEBPUT.
MaumeHT He NpeabsaBAAN Xanob, He uMen npeaLle-
CTBYIOLLEr0 aHaMHe3a W COMyTCTBYIOLLMX 3a00NEBAHNA,
KOTOpPbIE MO Obl MPUBECTU K NOA0OHOMY COCTOSIHMIO.
B ocTanbHbIX 0TAENax NneBpasbHbIX NOAOCTEN NPU3Ha-
KW HaNM4uns XXnaKocTu He onpegensnuce. Kpome Toro,
OCYMKOBAHHbIV MAEBPUT HE AOIKEH NBMEHSATL CBOE
nosioxeHune n dopmy. Mpu geTanbHOM OLeHKe n3obpa-
>EHWI ObINO YCTAHOBJIEHO, YTO 0OPa3oBaHME UCXOANT
N3 NMCTKOB Nepukapga (puc. 3). No gaHHbIM 5-neT-
Hero AMHaMmM4yeckoro HabnoaeHUs C UCNOJSIb30BaHM-
em MCKT 3apumkcnpoBaHO N3MEHEHMe nokannsauunm,
GOopMbI M Pa3MEPOB KNUCTbI.

OnucaHbl ciyydam NnepemMeLLEHNS KACT neprkapaa
B TEYEHME MECSILEB, NET N AaXe B paMkax 0gHOro 1uc-
CcnenoBaHns NpY USMEHEHMM NOSIOXKEHNS TeNa NaLMeH-
Ta Ha cTone npu ckaHnposaHun. C.J. Han P.D. Maldjian
[6] B 2020 r. npeacTaBunm nccnegoBaHne naumeHTa
C MUTPUPYIOLLLEN KNCTOW nepukapga npmv NnoOMOLLN
MCKT B pas3nuyHbix MONOXeHUAX. [1pn nonoxeHnn
fiexxa Ha CrnmHe XnaKocTHoe obpa3oBaHue pacnonara-
J10Cb MO X0OA4Y MaBHOW MEXA0EBON LWENN, NPU NOBO-
pOTe Ha NeBbI GOK OHO CMEHWJI0 CBOE MOJIOXEHME Ha
npasbI kapanoamadparMmanbHbI Yros, YTO ABASETCS
6onee TUNMYHON Nokanunaaumei KUCT. NockosbKy KnucTa
npukpennsnach K nepukapay HOXKORn, TO MU3BMEHEHNE
ee MNoJIoXKeHUss 0OBbACHSAETCS AENCTBUEM CUSIbI TSXE-
CTW. XOTS PETPOCMNEKTUBHbBIN aHaNM3 KOMMAbIOTEPHbIX
TOMOrpamMM He BbISIBUJT HOXKY KUCTbI, €e Hannyume Obiio
NOATBEPXAEHO MHTPaoNepaunoHHo [6].

YHMKaNbHOCTb HALLEro Ciy4yas 3ak/tlo4aeTcs B TOM,
YTO NepukapanasnbHble KNCTbl Yalle BCEro Jlokannay-
0TCS1 B MPaBOW NONOBMHE MPYOHON KNETKN. AHaTOMMYe-
CKW npaBas kocas Mexaonesas Wwefb NoAxXoauT K ana-
dparme cnepean n 6amvxe K Nnepukapay, 4em neeas.
OKCcTpanneBpanbHblii Xup BOIM3M neprkapaa pacnpo-
CTPAHSAETCS B HUXHUI Kpa MeXxa0/eBON WEen, 4To

Puc. 3. MCKT opraHoB rpyfHOM NONOCTM B MATKOTKAHHOM OKHe, cpaBHeHWe AaHHbix 2019 u 2024 rr.:
a, b — poHTanbHbIN Cpes, CBA3b KUCTbI C IUCTKAMK NepuKapaa (CTpenku); ¢, d — caruTTanbHbI Cpes, Murpauus u nsMmeHexue dop-
Mbl KMCTbl NepuKapaa no Xoay KOCOM Mex0NeBOow LWenu (CTpenku)

Fig. 3. Chest MSCT scans, soft tissue window, comparison of data from 2019 and 2024:
a, b - frontal plane, the cyst is connected with the pericardial layers (arrows); ¢, d - sagittal plane, migration and shape change

of the pericardial cyst along the left major fissure (arrows)

166

BectHuk peHnTreHonornu u pagunonoruu | Journal of Radiology and Nuclear Medicine | 2024 | Tom 105 | N23 | 163-169



CASE REPORTS

nenaet 3Ty obnactb 6osiee OOCTYNHOM A GopmMu-
poBaHus murpaumm. OgHako y Hallero naumeHTa Ha-
6ntofanach 1EeBOCTOPOHHAS NIoKanM3aLms MUrpaLmm
nepuKapamanbHON KUCTbI.

KnuHnnyeckue nposieneHusi

Y yacTu naumMeHToB nepmkapamnanbHble KNCTbl MO-
ryT NPOSIBASATLCS AMCKOM®OPTOM 1nv 6onamu B rpya-
HOW KneTke, OAbILKOM 1 KalneM, a Takxke 601aMu
B anuracTpasnbHon obnactu n aucdarnen [8].

HecmoTps Ha TO 4TO KMCThI Nepukapaa Yyalle Bce-
ro npoTekatT 6eCCUMNTOMHO, B IUTEPaType OMMCaHbl
Crly4am OCNOXHEHWI, TaknX Kak paspblB KUCTbI, 3p03u1s
npuaexatmx CTPyKTyp (CTEHKM MPaBOro Xenyaoyka,
BEPXHEl NOJION BEHbI), apUTMUS 1 Gudpunnsums npen-
cepauii. B aHaMHe3e Hallero nauyeHTa Obiv NpoBe-
OeHbl paamoyacToTHas abnauus TUNUYHOro TpeneTa-
HUs Nnpeacepamin B nekabpe 2023 r. 1 kpnobannoHHas
abnauust ycTbeB NieroyHbIx BeH B pepane 2024 r.

OnuncaHbl Takxe cayyanm KOMNpeccumn npaBoro
rnaBHOro 6poHxa 1 TamnoHaabl cepaua BcneacTeme
CMOHTAHHOro KpoBOM3NusaHUS B kucte [8]. T. Sasaki
et al. [9] npeacTaBmnn npumep gMBEpPTUKYNa Nepun-
Kapaa, CTaBLIEro NPUYMHOM OCTPOro nepmukapamta
¢ TamnoHanon cepaua. Mo paHHeiM MCKT onpepe-
NSN0Ch BbiNAYMBaHME neprkapaa, coobaLeecs
C €ro nosiIoCTblO, C YTOSLLEHHBIMW CTEHKAMK, Hakanam-
BalOLLIMMM KOHTPACTHOE BELLECTBO, a Takxke Hanmyme
M30bITOYHOr0 KOIMYECTBA XUAKOCTU B NONOCTM Ne-
pukapga. lNocne aHTMOMOTUKOTEPANUM NMPU NOBTOP-
HOM KT-nccnegoBaHnm BeiN4YMBAHNE CTEHKN NEpPU-
Kapaa ncyesno, yMeHbLLNI0Ch KOMYeCTBO CBOOOAHOM
XMOKOCTW B NONIOCTM NepuKapaa U CTeHKM 60sibLue He
HakanaMBanu KOHTPaACTHOE BELEeCTBO. ABTOPbI Npea-
NOJIOXMAN, 4TO NPUOBPETEHHDIV ANBEPTUKYN CHOPMN-
poBascs BCAeACTBME YBENNYEHNS AABNEHNS B MONOCTU
nepukapaa n3-3a CKonieHns N30bITOYHOM XMUOKOCTH.
dopmMnpoBaHmne rpbixXeBbiX BbINSAYMBAHUI B Clabbix
MecTax B 061aCTu KPYMHbIX COCYA0B U UX NCHE3HO-
BeHMe 00YC/IOBNEHbI CHXKEHNEM OaBNIEHNS B CBA3U
C YMEHbLUEHNEM KOJINYECTBA XUAKOCTH.

B peakux cnyyasx nepvkapananbHble KUCTbl Ha
HOXKE MOTYT NEePEKPYYNBATLCS, Bbl3biBAS CUSIbHYIO
6onb [10]. Kpome TOro, ectb NnpumMmep BbISIBIEHUS K-
CTbl Nepukapaa y nauMeHTKn Ha XPOHNYECKOM remMo-
Onanunse nocne nepeHeceHHoro nepukapamTa u rm-
npoTopakca [7].

NmetoTcs coobLueHMs O CNOHTAHHOM MCYE3HOBE-
HUW UNW pa3peLLleHn KUCT nepukapaa nocne nx obHa-
pyxeHusi. Hanbonee 060CHOBaHHOM rMnoTe30i camo-
NPOW3BOJIbHOIO MCHE3HOBEHMS KUCT SIBASIETCS pa3pbiB
KWCTbl B Ni€BpasbHyto nonoctb [11,12].

PeHTreHonorn4eckue nposiBJieHnusi

Bonee 50% Bcex nepukapamanbHbIX KUCT SBASKOT-
cs1 6ECCUMMNTOMHbBIMU N 0OHAPYXMBAIOTCS C/yYanHO
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NPV PEHTreHoNornYeckx obcnenoBaHmsX, NPOBOAM-
MbIX MO NOBOAY APYIMX NATONOMMYECKNX COCTOSIHNIA,

MCKT cunTtaetca meTonom Belbopa, NOCKObKY
obecneymBaeT AeTasnbHyl0 OLEHKY aHAaTOMMUYECKMX
CTPYKTYp nepukapga, Hanmuius BbinoTa, YTONLEHNS
JINCTKOB NEPUKaPAA, a TakKe HaNM4Yns nam oTCyTCTBUS
nepukapamanbHbix 06pas3oBaHMn N BPOXAEHHbIX
aHomanuii. 310, B CBOIO 04Yepedb, MOMOraeT Bpayam
KIMHMYECKNX cneunanbHOCTeN NpuHMMaTb 060CHO-
BaHHbIE peLLeHNss 0 HE0OX0AUMOCTU XUPYPrMYECKOro
BMellaTenscTea [3].

HeTo4YHOCTK B AMArHOCTUKE MOryT BO3HUKATb,
€CNK KMCTa PacnosioXeHa B HETUMNYHOM MEeCcTe Unu
MMeeT BbiCOKOe cofepxaHune 6erka [13]. 3HaHne Hop-
MasibHOr0 aHaTOMNYECKOrO PACNONOXEHNSA CUHYCOB
N KapMaHOB nepukapaa noMoxeT nsbexartb OnNboK
B MHTEpnpeTaunn nccnegoBanuii. CuHyCbl nepmkap-
0a npeacTaBnsitioT cOOOM XMOKOCTHbIE CKOMIEHUS BO-
KPYr KPYMHbIX COCYAOB W IEFOYHbIX BEH, HA3bIBAEMbIE
KOCbIM M MOMEPEYHBIM CMHYCaMU, C NPOAOSIKEHNSMU
NOMNEepPEYHOro CMHyca B BUOE KAPMaHOB — BEPXHUM
N HUXKHUM aopTanbHbiMU KapmaHamn [14]. OcobeHHo
BaXKHO YYUTbIBATb aHATOMUYECKNE OCOOEHHOCTM BEPX-
HEero aopTajibHOrO kKapMaHa (nepeaHen 1 3aaHel ero
yacTen) Npun BbICOKOM €ro pacrnonoXeHnn, NOCKOSIbKY
€ro MOXHO OLUIMBOYHO MPUHSTL 32 KUCTY CPeaoCTeHMs
nnu numdageHonaTnio. JOnoNAHNUTENbHbIE KAPMaHbl,
Takune Kak NoCTKaBasbHbIM 1 KapMaHbl NPaBo 1 1IEBOIA
JIErOYHbIX BEH, MMEIOT Masble pa3Mepbl U Peako Npu-
HUMaloTcs 3a natonoruio [15].

MCKT 1 marHuTHO-pe3oHaHcHasa Tomorpadumsa
(MPT) aBNStOTCA LLEHHBIMW METO4AMU BU3YyaNn3aumm,
NO3BOASIOLMMM NOAYHNTb MHPOPMALMIO O MAOTHOCTU
N CTPYyKTYpe 0b6pa3oBaHunsl, ero aHaTOMUYEeCKOM pac-
NONOXEHUM 1 B3AUMOCBSA3U C OKPYXatOLMMUN TKaHS-
MU 1 opraHamu (cm. Tabn.). Mo gaHHbiM MCKT 1 MPT,
nepukapamanbHble KUCTbl UMEIOT YETKNE POBHbIE KOH-
Typbl 1 pa3HoobpasHyto dopmMy, KOTopas 3aBUCUT OT
nx nokanmsaummn. OHN xapakTepunayrTCs OAHOPOOHOW
XNAKOCTHOM NAIOTHOCTbLIO, TOHKMMW CTEHKAMM N HE Ha-
KanaMBatoT KOHTpacTHOoe BelecTso [16, 17].

B Hawem cnyyae ncnonb3osanucb metoabl MCKT
N FTMCTONIOMMYECKOro NccnenoBaHng, 4To NO3BOANIO
NOATBEPANTb AMarHoa. Mmcronornyeckas sepuounka-
LS UrpaeT KoYEBYIO POJib B YCTAHOBIEHMN OKOHYa-
TENbHOro AmarHosa [5].

Jle4yeHune v NporHo3

Moaxom, K IeYeHNo 3aBUCUT OT HaNM4Ma xanob
1 CUMMTOMOB Y MauMeHTa, a Takxke pa3mMepoB U floka-
NN3aLUnN KUCThI 1 ee B3aMMOAENCTBUSA C OKPYXaIoLLM-
MW opraHamu 1 TkaHamu. MNaumeHTam ¢ CUMNToMamm
1 KOMMPECCUel NpunexaLimx opraHos 1 CTPYKTYp pe-
KOMeHAyeTCcs yaaneHue KUCTbl, Toraa kak npv 6eccum-
NTOMHOM TE€YEHMUN 1 Masbix pasMmepax 0bpasoBaHns
BO3MOXHO AMHAMMYECKOe HaboaeHve.
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0co6eHHOCTM BU3yanu3aLuum KUCT NepuKapaa pasaMyHbIMU AUarHoCTUYMECKUMM METOAAMM, UX MPEUMYLLECTBA U HEJ,0CTaTKKU
(ananTuposaHo no [3])

Features of pericardial cyst imaging using various diagnostic methods, their advantages and disadvantages (adapted from [3])

MeTop / Method

OcobeHHocTH / Features

Mpeumywectsa /
Advantages

HepocraTku /
Disadvantages

PeHTtreHorpadus /

YeTko ouepyeHHas TeHb BbICOKO MHTEHCUBHOCTH,
KOTOpasi rpaHnuuT C AnadparmMon, TeHbo cepaLa
u rpyaHow cteHkon / A clearly defined high

YeTtkoe n3obpaxkeHue,
KOpOTKOE BpeMs
npoBeaeHus

JNyueBas Harpyska,
orpaHuyeHve
BM3yanusaumm /

Chest X-ray intensity shadow that borders diaphragm, heart uccnepnosanus / Clear Radiation load, limited
shadow and chest wall image, short study time visualization
OKpyrnoe a1 0BOMLHOE TOHKOCTEHHOE, YETKO YeTkoe n3obpaxeHue, IlyyeBas Harpyska,
oTrpaHunyeHHoe obpa3oBaHue 6e3 neperopoaok KOpOoTKOE BpeMs ownbku npu
W CONMAHOIO KOMMOHEHTA, He HaKanauBawLlee npoBeseHus M3MEHEeHWUM NNOTHOCTU
KOHTPACTHOE BeLLecTBO, MIOTHOCTb0 0T O 0 nUccnenoBaHms, (noBbiweHne Benka) -
MCKT / MSCT +20 HU / A rounded or ovoid thin-walled, aHaTOMMYecKas OLleHKa KpoBb, BOCNanexHue /
clearly delimited mass without septa and solid crpyktyp / Clear image, Radiation load, errors
component that does not accumulate contrast short study time, in density changes
agent, with a density from 0 to +20 HU anatomical assessment of | (increased protein) -
structures blood, inflammation
Oxkpyrnoe unu 0BOMAHOE TOHKOCTEHHOE, YEeTKO Otcytcrue [nutenbHoe Bpems
oTrpaHunyeHHoe obpa3oBaHue 6e3 neperoponok MOHM3UNPYHIOLLETO nposeneHus
U CONMUAHOTO KOMMOHEHTA C U3OTUMOUHTEHCUBHBIM | U3NYYeHUs, OTIMYHaS UCCnenoBaHus,
curHanoM Ha T1-BU v runepuHTEHCUBHbBIM BM3Yyanu3aums CTPYKTypbl N3MEHEHME CUTHana
MPT / MRI curHanom Ha T2-BU, He HakannuBatowwee ‘ ' MSrKUX TKaHew, NPy MOBbILIEHUM
KoHTpacTHoe BelecTo / A rounded or ovoid thin- aHaToMMyeckas oueHka / conepxaHus 6enka
walled, clearly delimited mass without septa and No ionizing radiation, B kucte / A long study
solid component, with isohypointensive T1WI excellent visualization time, a change in the
signal and hyperintensive T2WI signal, which does | of soft tissue structure, signal with an increase
not accumulate contrast agent anatomical assessment in cyst protein content
OpLHOpPOAHAs 3XOreHHas Macca C He3HAYUTENbHbIM Be3sonacHocTb, OrpaHuyeHHoe
3aTyXaHWEeM CUTHana Yepes CTpyKTypy, AMHaMUYeCcKni none BM3yanu3aumu,
3aMOJTHEHHYIO0 XXMAKOCTbIO C HU3KOM NAOTHOCTBHO. KOHTpONb HAabnaeHUH, TEXHUYECKMe TPYAHOCTH
MmeeTcs axoreHHoe cBO60OAHOE NMPOCTPaHCTBO, BO3MOXHOCTb BbINOHEHUS | NPU OXMUPEHUMU,
yKa3blBatoLLLee Ha OTrpaHUYeHne KUCTbI UCCNenoBaHus 0nepaTopo3aBUCUMBbIA
OT nonoctei cepaua. Mpv nonnneporpadum Y NALMEHTOB B TAXKEIOM metoz / Limited
IxoKT / EchoCG OTCYTCTBYET COCYAMUCTbI KPOBOTOK / COCTOSIHUM, HU3Kas field of visualization,

A homogeneous echogenic mass with slight signal
attenuation through a structure filled with low-
density liquid. There is an echogenic free space
indicating that the cyst is separated from heart
cavities. There is no vascular blood flow during
dopplerography

cToumocTb / Safety,
dynamic monitoring

of observations, possibility
to examine patients in
serious condition, low cost

technical difficulties
in obesity, operator-
dependent method

lMpumeyarue. MCKT - MynbsTrcpe3oBas komMnbtoTepHas Tomorpadus; MPT - MarHMTHO-pe3oHaHcHas Tomorpadus; IxoKI - axokapanorpadus; BU - B3se-
LIeHHOe n306paxeHue.

Note. MSCT - multislice computed tomography; MRI - magnetic resonance imaging; EchoCG - echocardiography; WI - weighted image.

pvKapamanbHO KNCThI, KOTOpas n3HavanbHO Oblna
OLWMBOYHO MHTEPNPETMPOBAHA Kak 0CYMKOBAHHbIN
MexgoneBon nnesput. Ecan no gaHHeim MCKT no
X0y MeXO0/1EBOW LWenn 06HapyXnBaeTCs XNAKO-
CTHOe 0bpa3oBaHne, NCXOgLLEee N3 IMCTKOB Nepu-
kapaa, HeoBX0AMMO PAaCCMOTPETb BO3MOXHOCTb MO-
JlydeHuns gononHnTenbHblX KT-CkaHOB C UISMEHEHMEM
NOSIOXEeHUs Tena nauyeHTa aas UCKIYeHNs Murpa-
LU KUCTbI. 3HaHMEe gaHHOro GeHoMeHa NOMOXET
CBOEBPEMEHHO BbISIBUTb 3Ty natonoruio n gnddoe-
peHunpoBaTh ee C APYruMu USMEHEHNAMN.

B Hawem cnyyae 6bina BeinonHeHa BATC kak
MaJsIOMHBA3MBHbIN 3DPEKTUBHbIN XUPYPrnMYecKui
meTon nedeHus [5]. Mo cpaBHeEHUIO C Tpaanum-
OHHOW xupypruyeckonm pesekumen BATC conpo-
BOX/AeTCs MeHblLUen TpaBMaTUYHOCTbIO 1 Bonee
paHHUM MoCceonepaumMoHHbIM NEPNOLOM BOCCTa-
HOoBNeHus [2].

3akmovyeHue / Conclusion
lMpencTtaBneH KNMHNYECKUIA CnyYan ¢ peakum
PEHTreHONOrMYECKMM CUMNTOMOM MUrpaumm ne-
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Pestome

OcTpbivi nwemmyecknin MHcynst (OMN) 3aHMMaeT 0OAHO U3 BeAyLMX MeCT B CTPYKTYpe MHBANMAHOCTY U CMepT-
HOCTV B3pOCNOro HaceneHus Bo BCEM MUpe, YTO 06YC/I0BMBAET 3HAUYUTENbHOE COLMANbHOE M 3KOHOMMUYECKOe
6pems oaHHoW natonoruu. [locneaHne JOCTUXEHMS B aguarHocTvke u nevyednn OV no3sonmnnum cyLLecTBeHHO
CHW3UTb NETANbHOCTb M YAYYLWNTb QYHKLMOHANbHbIE MCXOAbI Y NauMeHToB. OfHAKO COXPaHATCS KaTeropuu
60/bHbIX C HEYO0BNETBOPUTENbHLIMU pe3ybTaTaMi U OCNOXHEHUSIMU penepdy3MOHHON Tepanuu, neTanb-
HOCTb B KOTOPbIX MOXeT MpeBbiwaTtb 06WMii nokasaTens. [Jo HacTosLWwero BpeMeHn oCTatTCs CNOPHbIMU
acnekTbl onpeaeneHns NokasaHui M Bbibopa NpeanoyTMTENbHOMO MeToda ieveHuns uepebpanbHoi penep-
dy3umn. B npeactaBneHHbIX KIMHUYECKMX HabNOLEeHUSIX pacCMOTPeHbl pe3ynbTaTbl MpUMeHeHus Tpombo-
NIMTUYECKOM Tepanuu u TPOMBOIKCTPaKLMM Y NALMEHTOB pa3HbiX BO3pacTHbIX rpynn npu OUU. OtmeyeHo
60/1bLLOE 3HaYeHME Pa3IUYHbIX METOL0B HEMPOBM3Yanu3aumum (MyabTMCPE30BOIM KOMMbIOTEPHOM TOMOrpaduu,
KOMMbIOTEPHOM aHrMorpadumm, ynbTpa3ByKOBOro AYMAEKCHOr0 CKaHMPOBAHWUS 3KCTPaKpaHManbHbIX U UH-
TpakpaHWanbHbIX apTepuii) A9 CBOEBPEMEHHOMO YCTAHOB/IEHWS AMArHO3a M onpeaeneHns onTMManbHOM
TaKTUKM PEBACKYNspu3aumm.

KnroueBble cnoBa: ocTpbiii uwemmnyeckunin MHcynoet; OMN; Tpombonntuueckas Tepanus; TpoMBOIKCTpak-
LuMs; MynbTUCpe3oBas KoMnbloTepHas Tomorpacdumsa; MCKT; komnbloTepHaa aHrnorpadums; aynnekcHoe
CKaHWpoOBaHue.
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Abstract

Acute ischemic stroke (AlS) occupies one of the leading places in the structure of disability and mortality
in adult population throughout the world, which causes a significant social and economic burden of this
pathology. Recent advances in AlS diagnosis and treatment have significantly reduced mortality and improved
functional outcomes in patients. However, categories of patients with unsatisfactory results and complications
of reperfusion therapy still remain. In some of them, mortality may exceed the overall rate. To this day,
there are controversial aspects in determining indications and choosing the preferred method of cerebral
reperfusion. The presented cases describe thr results of using thrombolytic therapy and thromboextraction in
AlIS patients of different age groups. The importance of various neuroimaging methods (multislice computed
tomography, computed angiography, duplex ultrasound of extra- and intracranial arteries) for timely diagnosis
and determination of optimal revascularization tactics was noted.

Keywords: acute ischemic stroke; AlS; thrombolytic therapy; thromboextraction; multislice computed
tomography; MSCT; computed angiography; duplex ultrasound.
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BeepneHue / Introduction

OcTpble HapyLLUeHUst MO3roBOro KpoBoobpalle-
HMS OCTalOTCA OAHOM M3 BEOYLLMX MPUYUH CMEPTHO-
CTU 1 MHBANNAN3ALNM NALNEHTOB Kak B POCCUINCKOM
®depepaumun, Tak 1 BO BCEM Mupe. [Jons 0CTPoro miie-
Muyeckoro nHeynota (ONN) coctaBnset 6onee 60%
cpeam BCcex M3BECTHbIX NoATMNOB. [TocnegHue [ocTu-
XeHus B AnarHocTmke n nedeHmnn O nossonunn cy-
LLECTBEHHO (B 2 pa3da) CHU3UTb JIETANIbHOCTb U YJy4-
WNTb PYHKLMOHANbHbIE MCX0Abl Y naumeHToB. OgHako
COXpaHsatoTCa KaTeropumn 60J1bHbIX C HEY10BNETBOPU-
TenbHbIMW pe3ynbTatamm penepdy3noHHON Tepanuu,
a TaKKe ee OCNOXHEHNSIMN. B HEKOTOPbIX KATErOpUsIX
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TaKMX NAUMEHTOB NIeTaNbHOCTb MOXET NPEBbILATL 00-
lwmin nokasatens (go 44%) [1].

OkasaHne apPekTUBHON NOMOLLUM NaLUeHTam
¢ O ocHOBaHO Ha CBOEBPEMEHHOM NMPUMEHEHUN
penepdy3noHHoM Tepanumn. s 3Toro o4eBnaHa He-
06X0OMMOCTb paHHEro pacno3HaBaHMs CUMMTOMOB,
KOPPEKTHOW COPTMPOBKMN B BAMKANLLIMIA COCYONCTbIN
LEHTP, a Takke adPEeKTUBHON AnarHoCcTmkn. Lienbto
Nle4yeHns aBNsSeTCs OOCTUXEHME pekaHanmsaumn n pe-
nepdysnn NWEMN3NPOBAHHOM 061aCTX C MOMOLLBIO
BHYTPUBEHHOrO TpoMOONn3nca n/mnm aHA0BaCKY-
NspHoOM TpomboakcTpakumm (TI) y COOTBETCTBYIO-
LWMM 06pa3om 0TOOPaAHHbIX NALMEHTOB. YCNELHOCTb
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npuMeHeHns Ntoboro MeToaa peBackynspmsaumm He-
NOCPEACTBEHHO 3aBUCUT OT AANTENBHOCTM Tak Ha3bl-
BAEMOro TepaneBTUYECKOro okHa. Jns TwaTenbHoro
MOHUTOPVHIa PaHHEro HEBPOMOMMYECKOrO YXYALLEHNS
1 NpeaoTBpaLLEHNSt BTOPUYHBIX OCNOXHEHUIA HEODOXO-
ONMO MCMONb30BaHWe Hanboee TOYHbIX COBPEMEHHbIX
METOA0B HENPOBM3yanmM3aunun.

B HacToAwee BpemMs AOCTUTHYT 3HAYUTENbHbIN
nporpecc B obnactu penepdy3noHHoi Tepanuun. Cu-
cTeMHas TpoMmbonutudeckasn Tepanus (TJIT) ¢ npu-
MEHEHNeM PekoMOMHAHTHOro TKaHEBOro akTUBATO-
pa nna3muHoreHa (recombinant tissue plasminogen
activator, rt-PA) antennasbl cTana BO3MOXxHoWn 6onee
30 net Hadap Gnarogaps BHEOPEHMIO B KIMHNYECKYHO
NPakTUKy MyJbTUCPE30BOIM KOMMNbIOTEPHON TOMOrpa-
dumn (MCKT), no3BOASIOLWEN ANArHOCTMPOBATL Xapak-
TEP UHCYIbTA.

B x04e MHOroueHTPOBOro paHAOMU3MPOBAHHO-
ro nnauebo-koHTponmpyemoro nccnegosaHuns NINDS
Oblna Bnepsble Aoka3aHa 6e30nacHOCTb U addek-
TUBHOCTb cuctemHomn TJIT ¢ ncnonb3oBaHuem rt-PA
B NepBble 3 4 OT HaYana pasBuTusA 3abonesanus [2].
Pap nocneayowmx nccnenoBaHuii NPOAEMOHCTPUPO-
BaJl NPOTMBOPEYNBbLIE Pe3yNbTaTbl BBEAEHUSA PA3HbIX
003 rt-PA Ha 6onee No3aHMX cpokax: B UCCNeA0BaHMAX
ECASS I, ECASS Il, ATLANTIS (A n B), IST lll a¢pdpek-
TUBHOCTb TJ1T He Bbina NOATBEPXXAeHa Mo CPaBHEHUIO
¢ rpynnou nnaue6o [3-6], Torna kak aaHHble ECASS I
no 6e30nacHOCTU U aPPEKTUBHOCTN cuctemHon TIIT
B nepBble 4,5 4 nocne nosiBAeHNsS CUMNTOMOB MOCAY-
XU NOBOAOM K MEPECMOTPY EBPOMNENCKNX, aMepPU-
KaHCKMX N POCCUNCKMX PEKOMEHOALNI MO IEYEHUIO
OWN n yBeANYEHMIO AITENBHOCTM TEPANEBTUYECKOrO
OKHa [7]. Takum ob6pasom, nHpopmaums 06 apdek-
TUBHOCTW 1 6€30MacHOCTU NPUMEHEHUSI CUCTEMHOW
TNT copepxunTtca nmwb B Asyx nccnenosanHunsax (NINDS
n ECASS III).

BONbWMHCTBO 3KCMEPTOB CXOASATCS BO MHEHUMU,
410 adpPpekTnBHocTb TJIT obecneymBaeTcs TLLATENb-
HbIM OTOOPOM MaLUMEHTOB M 3aBUCUT He TOJIbKO OT Bpe-
MEHM Havyana fieyeHmns, HoO 1 OT HaNMYUsa U pa3MepoB
0651aCTN rOIOBHOIO MO3ra C NoTeHumanbLHo obpaTu-
MbIMW NUBMEHEHUSAMMW, OCOOEHHOCTEN CUCTEMHOW 1 NO-
KanbHOW reMOANHAMMKN, COCTOSIHUS CUCTEMbI FEMO-
CTasa, YyBCTBMTESIbHOCTM BELLLECTBA FOJIOBHOIO MO3ra
K NLIEMUM, CTEMEHN NOBPEXAEHNS remaToaHuedanm-
yeckoro bapbepa.

OTHOCUTENBHO BO3pacTa NauneHToB, KOTOpbIe
MOTYT ABASTbCA KaHAMAATaMn Ans NPUMeEHeHUs cu-
ctemHon TJIT, B nutepartype Takxe OTCYTCTBYET KOH-
ceHcyc. CornacHo MHCTPYKUMKW K MpenapaTty antenna-
3a He cnepnyeT npoeoauTtb TJIT nnuam monoxe 18 ner,
ay nauneHToB cTaplue 80 neT HeoGX0AMMO NPUMEHSITbL
ee ¢ 0cobol 0OCTOPOXHOCTLIO. B nocnenHen rpynne He
OTMEYEHO CYLLECTBEHHOIO YBENNYEHNS YACTOThI re-
MOpparnyeckmnx 0CNoXHeHu Hapsay ¢ 6osee BbICO-
KMMU noka3aTensaMmn NeTaabHOCTU U UHBANNAN3aALNN,
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YTO CBA3BLIBAIOT C HE3ABUCUMbIM BANSHMEM BO3pacTa
Ha GYHKLUMOHabHBIN ncxoa n puck cmeptu ot OUN [8].

B npeacTaBneHHbIX KNMHUYECKUX HAbNoaeHW -
X PACCMOTPEHbI pe3ynbTathl NpuMeHeHns TJIT n TO
y naumeHToB ¢ OV pasHbix BO3pacTHbIX rpynn. Ha
npoBeAeHne nccnegoBaHnii U nyénnkauuo pesyb-
TaToB NOJ1y4eHbl ,0OPOBOJIbHbIE MHPOPMUPOBAHHbIE
corfnacus naumMeHToB, a TakxKe pa3peLleHne nokanb-
Horo aTnyeckoro kommteta ProQyY BO «Cesepo-3a-
nagHbI rocyaapCTBEHHbIN MEONLMHCKNIA YHUBEPCUTET
um. .. MeunukoBa» MuH3gpaBa Poccum (npoTokon
oT 2 okT6psa 2019 1. N2 9).

OnucaHue cny4aes / Case reports
Cnyqaii 1

MaumeHtka K., 67 net, noctynuaa aKCTPEHHO
¢ xanobamu Ha HapyLLeHne peyn, cnabocTb B NpaBbIX
KOHEeYHOCTSX. M3 aHaMHe3a N3BecTHO, 4TO 6oMbHas
cTpagaeT caxapHbiM AnabeToM, rmnepToHmnyeckon 6o-
Ne3Hblo 3-i cTeneHn. Ha MOMeHT nocTynneHust obuiee
COCTOSIHME NALUMEHTKM TAXENOE, CO3HAHME SCHOE, ap-
TepuanbHoe gasneHne 160/100 mm pT. cT. B HEBpONO-
TMYECKOM CTaTyCe OTMEYEHbI AN3aPTPUS, CrAaXeH-
HOCTb MPaBOli HOCOryOHOWM CKNaakW, AeBMaALNS S3blKa
BMNpaBo, NPaBOCTOPOHHWUI remunapes (3 6anna) 1 npa-
BOCTOPOHHSS reMurnnecTeauns, NnaTonormyeckne pe-
dnekcobl cnpasa. CTeneHb HEBPONOrMYeCcKoro gedu-
uMTa no wkasne nHeynbta HaumoHanbHbIX UHCTUTYTOB
3popoBbs (National Institutes of Health Stroke Scale,
NIHSS) oueHeHa kak cpegHss (11 6annos).

[MaymeHTka rocnuTannMampoBaHa B OTAENEHME
peaHumaumm u MHTEHCMBHOM Tepanun ¢ ANarHo30M:
uepebpoBackynsipHas 601e3Hb, OCTPOE HapyLLeHne
MO3roBOro kpoBoobpalleHMs B 6acceliHe NeBol cpes-
Hel mo3roson apTepun (CMA) no nwemmnyeckomy Tmny.
Bpewms 0T Havyana nosiBaeHns CMMNTOMOB A0 NOMeLLe-
HNS B OTAENEHNE peaHMaunm coctaBmuio 3 4.

Mo gaHHbIM NnabopaTopHbIX NCCegoBaHWUA NNNNL-
Hbl TPOdUIIb XapakTePM30BaNCs rMNepxoecTepuHe-
Muel (YBeNMYeHMe YPOBHS 00LLEro xonectepmHa oo
6,79 MMOAIb/N) NPY COXPaHEeHUM B Npegenax Hopma-
TUBHbIX 3HAQYEHNIN KOHLEHTPALUN XONECTEPMHA BbICO-
KOW M HU3KOW MAOTHOCTK, OTMEYEHA MMNEPrNMKEMUS
(ypOBEHb MMoKO3bl HAaTOLWaK 7,5 MMOnb/nN).

Mo pesynsratam MCKT rosnosHoro mosra (puc. 1,a)
30H CHUXEHUS EHCUTOMETPUYECKON NAOTHOCTU rO-
JIOBHOrO MO3ra 1 NprU3HakoB KPOBOUSANAHNS HE Bbl-
asneHo — 10 6annoB No wkane nporpaMmbl YyHUBEP-
cuteta AnbbepTbl A1 OUEHKM paHHuX KT-n3meHeHui
npw nHeynete (Alberta Stroke Program Early CT Score,
ASPECTS).

[Mpwn NpoBeaeHNN KOMMbIOTEPHOMN aHrnMorpapum
(KTA) cocynoB ronoBbl 1 wen gedekToB KOHTpaCcTU-
pPOBaHNS 0OLLMX U BHYTPEHHUX COHHbIX apTepuii, CMA
(Bkntovas cermeHTbl M1-M3), nepegHux n 3agHNX MO3-
rOBbIX apTEPUI C AIBYX CTOPOH He oBHapyXeHo. Mpu-
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Puc. 1. Pe3ynbtaTbl MynbTMCPE30BOIM KOMMNbOTEPHOM ToMorpadum (MCKT) ronoBHoro Mo3sra naumeHTku K. 6e3 KOHTpacTHoro ycune-
HWS B aKCMANbHOM NPOEKLMU: 30H CHUMKEHMS AEeHCMTOMETPUYECKOM NNOTHOCTM MO3ra Mpu NOCTYNAeHUn B CTaumoHap () U nocne

nposeaeHus TpomMbonuTuueckor Tepanuu (b) He BbISIBNEHO

Fig. 1. Axial non-contrast brain multislice computed tomography (MSCT) of Patient K.: no areas of densitometric density decrease
upon admission to the hospital (a) and after thrombolytic therapy (b)

3HAKOB CTEHOOKKJIO3UPYIOLLMX NOPaKEHN MO3BOHOY-
HbIX M OCHOBHOW apTepuii TakKe HE MNOMy4YeHO (puc. 2).

AynnekcHoe ckaHnpoBaHue (OC) akcTpa- n NH-
TpakpaHuanbHbIX apTepuin Nnokasano remognHaMmmye-
CKM HEe3HaYMMbI CTEHO3 NIEeBOV 00LLEel COHHOWM apTe-
pumn oo 40% no eBpoONenckoMy crnocody namepeHus

Puc. 2. Pe3ynbtaTbl KOMNbloTepHoW aHrnorpadum (KTA) aprte-
pu¥i TONOBHOIO MO3ra B aKCManbHOM Npoekuun nauneHTkn K.
npu NOCTynneHun, aptepuanbHas $asza: nedekToB KOHTPaCTu-
poBaHus M1-M3-cerMeHTOB N1eBOM CpeaHei MO3roBOK apTe-
pun (CMA) He BbiIBNeHo

Fig. 2. Axial brain computed tomography angiography (CTA)
of patient K. upon admission, arterial phase: no contrast de-
fects in M1-M3 segments of the left middle cerebral ar-
tery (MCA)
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cteneHn cteHosa (European Carotid Surgery Trial,
ECST) 6e3 npuaHakoB HeCTabubHOCTU BASLIKN, CHU-
XEeHne CKOPOCTHbIX MOKa3aTesnen KpOBOTOKA B NEBON
CMA (puc. 3, a).

B cooTtBeTcTBMM C pekomeHaaumsamun no TJIT Bee-
poccuinckoro obuiecTsa Hesposioros (2015 r.) naun-
€HTKe NPOBELEHO NeYeHre npenapaTomM antennasa
B no3unposke 0,9 mr/kr maccel Tena (10% [03bl BBE-
OeHO B BMae 600ca BHYTPMBEHHO CTPYIAHO B TEYEHME
1 MuH, 90% — BHYTPMBEHHO KanefbHO B TeYeHue 1 4).
MpoaomMKMTENBHOCTbL TEPANEBTMYECKOrO OKHa COCTa-
Buna 3,5 4. B cBA3Kn ¢ coxpaHeHMEM NMPOXOANMOCTH
MarmucTpasnbHbIX COCYO0B rofioBbl No gaHHbiM KTA n [1C
nokasaHuin Kk T3 y naumeHTkn He 6bi10. Mocne TNT oT-
MEYEH PErpecc peyeBbiX HAPYLLIEHWI U NPABOCTOPOH-
Hero napesa [0 4 6annoB B pyke 1 5 6annos B HOTE.

Mo paHHbiM MCKT rosoBHOro Mmo3ra nocne npo-
BEAEHHOro fe4YeHns rmnoaeHCUBHbIE N3MEHEHUS
B 000X MNONYLLIAPUSX FOJIOBHOrO MO3ra He BbISIBJIEHbI
(puc. 1, b). 4C unHTpakpaHuaabHbIX apTepuii Ha 3-1
cyTku nocne TJIT nokasano, 4TO CKOPOCTHbIE MHAM-
KaTopbl U MHAEKCHI NepudepmnHeckoro conpoTmnae-
Hug B nesot CMA B npeaenax HoOpMaTUBHbIX 3HAYEHNIA
(puc. 3, b).

Taknm 06pasom, B peadynsrate TJ1T, npoBeaeHHOM
y NAUMEHTKM C CONYTCTBYIOLLEN NAaTONOrMEN B BUOE
apTepuanbHON rMNePTOHUK, ANCAUAINOEMUN N caxap-
Horo anabeTa, C HEBPONOrM4ecknm aeduumTom cpes-
Heli TskecTun (11 6annos no NIHSS) npu noctynnenun,
yOanocb A0CTUYb KIMHNYECKOTO U PYHKLMOHANTBbHOIO
YAYULLIEHUS: peabunmMTauMOoHHbIA NOTeHUMan no wka-
ne peabuamtaumoHHon mapipytudaumm (LUPM) co-
ctaBun 3 6anna (ymepeHHoe HapylieHne GyHKUWA,
CTPYKTYP M MPOLECCOB XNU3HEOEATENLHOCTI), CTaTyC
no NIHSS - 4 6anna, no wkane PaHkuHa — 3 Ganna.
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Rt Prox ICAED
Rt Prox ICA MD

RtProx ICAPI
Rt Prox ICARI
Bl Bl

(TA

Fig. 3. Transcranial duplex ultrasound of patient K.:

DopMMPOBAHUSA 30H ULLIEMUM TONIOBHOIO MO3ra U Hapy-
LLEHUI LepebpanbHOM reMoANHAMUKIA MPU BbINUCKE He
Habnoganock. HazHavyeHa nporpamma peabunmraumm
COrNacHO OCHOBHOMY 1 COMYTCTBYIOLLEMY AMarHo3am.

Cny4aii 2

MauneHT L., 42 roga, rocnMtanM3npoBaH 3KC-
TPEHHO C Xanobamu Ha BHe3arnHyo cnabocTb B NpaBblxX
KOHEYHOCTSIX, HapYLUEHME PEYM BO BPEMS HAXOXAEHWNS
3a pysieM aBToMOoOMNs. B HEBpPONIOrnyeckom cratyce:
MOTOpHas adaaunsi, CrnaXxeHHOCTb NPaBot HOCOryOHO
cknagku, gesnaums g3blka BnpaBo, NPaBoOCTOPOHHUN
remunapes (2 6anna), NPaBOCTOPOHHSIS reMurmunecTe-
3us. MNpagaums no NIHSS coctaeuna 16 6annos. Cpe-
O CONYTCTBYIOLLMX 3a001EBaHNI BbISIBNIEHbI apTEPU-
anbHag rmMnepTeHamns 3-n CTENEHN C BbICOKMM PUCKOM
cepaeyvyHO-COCYANCTbIX OCIOXHEHUI, ANCAUNUAEMUS,
ANMMEHTAPHOE OXMPEHNE.

Mo paHHbiMm MCKT ronosHoro moara (puc. 4, a),
onddepeHunpoBka ceporo n 6enoro BewecTsa
He M3MEHeHa, 04aroB NaToNOrMYECcKom NAOTHO-
CTM B BeLEeCTBe roJIOBHOro Mo3ra He 0OHapy>XeHOo
(ASPECTS 10). MNpwn nposeneHun KTA cocynos ro-
J10BbI M LWEey onpeneneHa okknio3na B M1-cermen-
Te nesont CMA npu coxpaHeHnn KOHTPaACTUPOBAHNS
M2-cermeHTa n guctanbHbix BeTBen nesonn CMA
(puc. 4, b). LedekToB KOHTPACTUPOBAHMSA 3KCTPa-
M HTpakpaHuasbHbIX apTepuin KapoTnaHOro 6accen-
Ha C NpPaBOo CTOPOHbI, BepTebpanbHO-0a3uIspHOro
BacceiiHa He BbISIBIEHO.

Ha [C akcTpakpaHuaibHbiX apTepuii CTEHOTU-
Yyeckne nopaxeHmst COHHbIX 1 MO3BOHOYHbIX apTe-
puin He BU3yanuanposanuce. Npu nccnegosaHnm MH-
TpakpaHManbHbIX apTEPUN CKOPOCTHbLIE NOKa3aTenu
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a - hypoperfusion in the left MCA with the decrease of systolic (V.
blood flow velocities upon admission to the hospital; b - blood flow velocities in the left MCA within the normative values
(Ve = 134.6 cm/s, TA,., = 79 cm/s) on the 3™ day after thrombolysis

1 Rt Dist ICA PS
Rt Dist ICA ED
Rt Dist ICA MD
Rt Dist ICA TAMAX 79.0 cm/s|
Rt Dist ICA PI 1.02

| RtDist ICARI 0.60,
i, — Al

134.6 cm/s)

13

cmis

cMa cneea

Puc. 3. TpaHcKpaHuanbHoe aynnekcHoe ckaHuposaHue (OC) naumenTkun K.

a - runonepdysusa B nesoit CMA B Buae cHmxeHns cuctonnyeckon (Vg = 64,6 cM/C) M ycpeaHeHHOM No BpeMeHN MaKCMMasbHO
max = 36,8 CM/C) ckopocTeit KpOBOTOKa MpU MOCTYMAeHUM B CTaLMOHap; b — ckopocTHble nokasatenu B nesoit CMA B npepenax
HOPMaTMBHbIX 3HaueHuit (Vg = 134,6 cm/c, TA,,, = 79,0 cM/c) Ha 3-1 cyTKu nocne TpOMBOAUTUYECKON Tepanuu

sist = 64.4 cm/s) and time-averaged maximum (TA_,, = 36.8 cm/s)

kpoBoToka B M1-cermeHTte npasoii CMA B npeagenax
HOPMAaTMBHbIX 3HAYEHUIN, OTMEeYeHa runonepdysuns
B M2-cermeHTe nesot CMA — CHUXEHNE CKOPOCTHbIX
nokasartesiei C MexnonyLapHom aCMMMeTPUEN KPO-
BoToka 50% (puc. 5).

Cpean nonosHUTeNbHbIX HaX040K 00paLLaoT Ha
cebs BHMMaHWe AaHHble YPeCnULLLEBOAHOM 3Xokap-
anorpadumn: HeNnOCTOSAHHbIN COPOC CrieBa HanpaBo
yepes MexnpeacepaHyo neperopoaky (B obnactu
OBaJIbHOIO OKHA), KOTOPbIA MOXET CAYXUTb NOTEHLM-
anbHbIM MCTOYHUKOM 3aMBOoNNN.

YuunTbiBas BbICOKYIO CTEMNEHb HEBPOJIOMMYECKOr0
neduumta no NIHSS (16 6annoB), Npoa0IKUTENBHOCTb
TepaneBTUYECKOro okHa He 6onee 4,5 4, naHHble MCKT
(ASPECTS 10) 1 KTA (okknto3usa M1-cermeHTta neBou
CMA), NpUHATO peLleHme O BbIMOJHEHUN MEXaHNYe-
ckon T3 n3 M1-cermenta neson CMA B coyeTaHum
¢ cuctemHon TJIT npenapatom antennasa.

[Mpw npoBeAeHUN PEHTrEHOKOHTPACTHO Liepe-
6pasibHOV aHrnorpaguy noaTBepXaeHa TPoMboTUN-
yeckasa okknto3ns M1-cermenta neson CMA ¢ KOH-
TpacTUpoOBaHUEM ANCTalbHbIX BETBEN (puc. 6, a),
BbINOJIHEHA OQHOKpaTHas BakyyMHas Tpomboacnupa-
ums. Ha KOHTPONbHOW LepebpanbHOl aHrnorpadun
NOATBEPXAEHO MNOSIHOE BOCCTAHOBMIEHNE KPOBOTOKA
[0 YPOBHS 3 MO LWKane OLEHKN NOJHOTbI BOCCTAHOB-
nexunsa nepoysum (thrombolysis in cerebral infarction,
TICI) (puc. 6, b).

Taknm 06pa3om, B pe3ysibTaTe CBOEBPEMEHHOIO
COYEeTaHHOro NpMMeHeHns cuctemuon TJIT n T3 po-
CTUIHYTO yCMeLHOe BOCCTaHOBIEHME KPOBOTOKA BO
Bcex cermeHTax nesort CMA. MNposegeHne MCKT ro-
JIOBHOrO MO3ra Ha 3-1 CyTK/ Nocne nevYeHnsi N03B0JM-
10 BbISIBUTb 30HY MOHMXXEHHO NMAIOTHOCTY B 6a3asibHbIX
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: /

N

Puc. 4. Pe3yf|bTaTbI BU3yanunsauun rooBHOro Mo3ra nauneHTa L. npn NoCcTynneHuu:

a - MCKT 6e3 KOHTPacTHOro YCUIEeHUS B aKCMANbHOM NPOEKLMMU, 30H CHUMKEHWUS LEeHCUTOMETPUYECKOM NIOTHOCTM FONOBHOMO MO3ra
He BbigBneHo; b — KTA apTepuit B akcuanbHOM npoekummn (aptepuanbHas dasa), okknosung M1-cermeHta nesovi CMA

Fig. 4. Brain imaging results of patient C. upon admission:
a - axial non-contrast MSCT, no areas of densitometric density decrease; b — axial CTA (arterial phase), occlusion of M1 segment

of the left MCA

PS 1271 cmis
ED 52.2 cmis
| MD  522cmis
TAMAX 80.9 cmis|
Pl 0.93
Rl 0.
PS/ED 24
| EDIPS 0.
Accel 936.1 cmis2)

NCMA M|

s

a - cucronmueckas (V.

MakcumanbHon (TA, ., 40,6 = cM/c) ckopocTeit KpoBOTOKa

left MCA with the decrease of systolic (V.

sist

anpax cnesa (o1 +21 no +23 HU) 6e3 4eTKnx KOHTYPOB,
pasmepammn 16x10 MM, 4TO CBMAETENLCTBYET O GOp-
MMPOBaHWM yyacTka nwemmm B 6acceiHe neson CMA
(puc. 7, a). Npwn JC nHTpakpaHunaabHbIx apTepuii Ha
3-1 CcyTKM nocne nevyeHunst Habngancs CUHAPOM M-
nepnepdysnmn ¢ yCKOPEHMEM CKOPOCTHbIX NokKasaTe-
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neMAam |

Puc. 5. TpaHckpaHuanbHoe JC naumenTa L. npu noctynneHuun B ctaumoHap:

sist = 127,1 cM/c) v ycpeaHeHHas no BpeMeHn MakcumanbHasa (TA, ., = 80,9 cM/c) ckopocTh KpoBOTOKa M WH-
nekcbl nepudepudeckoro conpotuenenus (Pl = 0,9; Rl = 0,6) B M1-cermeHTte npasoit CMA B npenenax HOpMaTUBHbIX 3HAYEeHWU;
b - runonepdysus B M2-cermente nesoit CMA B Buae cHuxeHus cuctonmyeckoit (Vg 67,2 = cM/C) U yCpeaHEHHOM No BPeEMeHU

Fig. 5. Transcranial duplex ultrasound of patient C. upon admission to the hospital:
a - systolic (Vy, = 127.1 cm/s) and time-averaged maximum (TA
indices (Pl = 0.9; Rl = 0.6) in M1 segment of the right MCA within the normative values; b — hypoperfusion in M2 segment of the
67.2 = cm/s) and time-averaged maximum (TA_,, 40.6 = cm/s) blood flow velocities

max = 80.9 cm/s) blood flow velocities and peripheral resistance

nen B CMA cneBa, nHaeKcbl nepndepmnyeckoro co-
NPOTUBNEHNSA COXPAHAIUCH B Npeaenax HopMaTmBHbIX
3HayeHun (puc. 7, b).

[Mocne coyetaHHoro npumeHeHunsa TJIT n TO oT-
MEYEHbl PErPECC HEBPOJSIOMTMYECKON CUMMNTOMATUKN
n xopowee GyHKUMOHANbHOE BOCCTAHOBAEHME: NpU
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Puc. 6. PeHTreHKOHTpacTHas uepe-
6panbHag aHruorpadusa naumen-
Ta L., apTepuanbHas dasa:

a - OKkn3ns M1l-cermeHTa nesoi
CMA C KOHTpacTMpOBaHMEM [AMC-
TanbHbIX BeTBeW; b — aHTerpagHas
penepdy3uns Ml-cermeHta neso#
CMA nocne BbINOAHEHWS TpoMbo-
acnupauum

Fig. 6. Cerebral angiography of pa-
tient C., arterial phase:

a - occlusion of M1 segment of the
left MCA with distal branches con-
trasting; b - antegrade reperfusion
of M1 segment of the left MCA after
thromboaspiration

175.3 cmls
Rt Prox ICA ED 55.4 cm/s
Rt Prox ICA MD 55.4 cm/s|
Rt Prox ICA TAMAX 100.6 cm/s
Rt Prox ICAPI 119
Rt Prox ICARI w

RtProx ICAPS

Puc. 7. PEByﬂbTaTbI BU3yanm3auun ron0BHOro Mosra naumeHta L. Ha 3-n CYyTKM nocne nevyeHuaq:

a - MCKT 6e3 KOHTpaCTHOro ycuneHus B aKCManbHOM NPOEKLMM, 30Ha MOHMXKEHHOW maoTHocTH (oT +21 po +23 HU) B bacceint-
He nesoit CMA pa3smepamu 16x10 MM; b - TpaHckpaHuanbHoe [C, cMHApoM runepnepdysvu B BuAe YCKOPEHUS CUCTONMYECKOM
(Vg = 175,3 cM/C) M ycpenHeHHOW no BpemMeHnu MakcumanbHoh (TA, ., = 100,6 cm/c) ckopocTtelt kpoBoToka B nesoit CMA

Fig. 7. Brain imaging results of patient C. on the 3 day after treatment:
a - axial non-contrast MSCT, a zone of reduced density (from +21 to +23 HU) 16x10 mm in size in the territory of the left MCA;
b - transcranial duplex ultrasound, hyperperfusion syndrome with the acceleration of systolic (Vy, = 175.3 cm/s) and time-

sist max

BbiNncKe Ha 14-11 aeHb rocnutTanusauum 6ann no
NIHSS cocTtasun 1, pyHKUMOHANBHBIM CTATyC NO LiKa-
ne PaHknHa — 1, peabunntaumoHHbI NoTeHuman no
LLIPM oueHeH B 0 6annoB (kak OTCYTCTBUE HAPYLLUEHWIA
GYHKUNIA, CTPYKTYP), XNBHEOEATENBHOCTL COXPaHeHa
NOSIHOCTbIO.

Cny4an 3

Mauwentka H., 73 roga, noctynmna sKCTPEHHO Ye-
pe3 6,54 0T MoOMeHTa NnosiBNeHus xanob Ha cnabocTb
B JIeBbIX KOHEYHOCTAX. [Mpn noctynneHnn 6onbHas
B COCTOSIHUN YMEPEHHOTO OrNyLIEHMS (MO LWKane KOMbl
masro 14-13 6annos), oLeHka no wkane PaHKnHa —
5 6annos, NIHSS - 12 6annoB. B HEBPONOrMieckom
cTaTyce: AnM3apTpust, CriaXeHHOCTb JIEBO HOCOTyOHO
CKNazkun, NeBOCTOPOHHMI remunapes (3 6anna), Ha-
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averaged maximum (TA,., = 100.6 cm/s) blood flow velocities in the left MCA

pyLieHne GyHKLUMN Ta30BbIX OPraHoB. ApTepmasnbHoe
nasnenHune npu noctynnedmm 170/100 mm pT. CT.

Cpeau conyTcTByOLMX 3a00NEBAHNIA OTMEYEHDI
Gubpunnauma npeacepomin (NapokCnu3m Hen3BeCTHOM
[AaBHOCTN), rMnepToHmnyeckas 6one3Hb 3-i cTenexu,
pPUCK CepaeYHO-COCYONCTbIX OCNIOXHEHWNI 4-11 cTene-
HW, MwemMmnyeckas 60nesHb cepaua, XpoHu4eckas cep-
nedvHas HegocTaTodHOCTh (Il yHKUMOHaNbHbIN Knacc
no wkane Heoto-Mopkckoit accoumaumm cepaua (New
York Heart Association, NYHA)), caxapHblin aguabeT 2-ro
Tnna, KOMMNEHCUPOBAHHbLIA NPUEMOM NMEPOPANbHbIX
caxapocHmxatoLwmx npenapartos. o gaHHbIM nabo-
paToOpPHbIX NCCNEA0BAHMI OTMEYEHbI AUCANNUOEMNS
n runeprankemms (6,8 mmonb/n).

Mpu MCKT rososHoro mosra (puc. 8, a) BbisiBNEHbI
NPU3HaKN OCTPOro HaPYLLIEHNS MO3roBOro KPOBOOOpa-
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LeHus B 6baccenHe npaBoit CMA — cHUXeHne aeHcu-
TOMETPMYECKOM NIOTHOCTY B NPaBoii NOOHOW Aone A0
+22 HU (ASPECTS 8). Mo paHHbIM JJC akcTpakpaHu-
asibHbIX apPTEPUI YCTAHOBNEHO HAMYNE aTEPOCKNEPO-
TMYECKOW ONALLIKM B 06/1aCTN CUHYCA NPABON BHYTPEH-
Hel COHHOM apTepun co CTEeHO30M He bonee 50% (no
ECST), npn nccnepgosaHnmn MHTpakpaHmanbHblx apTe-
puii — OTCYTCTBME KPpOoBOTOKa B Npasoit CMA npu use-
TOBOM A0NMAEPOBCKOM KAPTUPOBAHUN U B MMMYNbC-
HO-BOJIHOBOM A0MMEPOBCKOM pexume (puc. 8, b).

Mpwv nposeaeHun KTA cocynoB ros0BbI v Leun
BblsSIBfieHa TpPOMOOTMYeckast okkto3uns M1-cermenta
npasont CMA, remognMHaMnyeckm 3Ha4MMbIX CTEHO-
30B 1 OKK/03UI APYrnx apTePUii He OTMEYEHO (puc. 9).

lepgyanorHHas KT ronosBHoro moara v nocTpoe-
HWe kapT nepdy3nmr rooBHOr0 MO3ra nokasaam CHU-
XeHune NaTosIorMyeckoro BpeMeHu NpmubbITUS KOH-
TpacTa (mean transit time, MTT) n BpemMeHn gocTtun-
XeHusa nuka nepdysun (time to peak, TTP) npason
remmcdepsbl, yMeHbLLEHWE ckopocTu (cerebral blood
flow, CBF) n o6bema (cerebral blood volume, CBV)
MO3roBoro kpoBoToka (puc. 10).

B cBfA31 C NpEBbILLEHMEM YCTAHOBIEHHOIO PEKO-
MeHOauMaMn BPEMEHM OT Havyana HEBPOJSIOrMYECKO
cumnTomatukum (6onee 4,5 4) TJIT Obina NPOTUBOMNOKA-
3aHa, N03TOMY COBMECTHO C PEHTIFEHO3HA0BACKYNSApP-
HbIMW XMPYypraMmn NPUHATO peLleHne 0 NPOBEAEHNN
LepebpasnbHOW aHrorpadun 1 onpeneneHnm BO3mMox-
HOCTM BbINOSIHEHMS T3.

YuntbiBas Hanudne Tpombosa npasoii CMA no
naHHbIM MCKT n [1C, coxpaHeHue 30Hbl NeHymopa no
pesynbratam nepdy3noHHon KT, HEBPOIOrnyeckmin
nedunumt no NIHSS 12 6annos, Hannyme NPOTUBOMO-

KadaHui Kk nposeaeHuio TJIT, NPUHATO peLLeHne O Bbl-
noNHeHun mexaHmndeckon TA ns npasont CMA. lMpn
KOHTPOJIbHOW PEHTIreHOKOHTPACTHOM LiepebpasibHO
aHrmorpagum nocne 9HA0BACKYAAPHOro feYyeHns
KpOoBOTOK B NnpaBon CMA BOCCTaHOBJMIEH HA YPOBHE
TICI 3 (puc. 11).

Mpw nposeneHnn MCKT ronosHoro mo3ra Ha 1-e
CyTKKn nocne T3 BbIIBAEHbI NPU3HaKM remopparmnye-
CKoW TpaHchopmaLumm ovara uiemmm B 6acceiHe npa-
Boii CMA: runepaeHcHblii yyactok (+36 HU) B obnacTtu
6a3zasibHbIX FaHrMeB cnpaea 1 runepageHcHoe coaep-
Xumoe B obnact 6opo3a Hag npaBoi remmcdepon
(remopparunyeckoe nponuTbiBaHne, cybapaxHovaab-
Hoe KpoBomanusaHue) (puc. 12, a). B anHamuke Ha 4-e
cyTkun nocne T3 npu MCKT rosioBHOrO Mo3ra coxpaHsi-
JIMCb NoaocCTpble (0T +46 o +52 HU) cnmBHble remato-
Mbl B 061aCTV NPaBOro 0CTPOBKa, cybapaxHomaanbHoe
KPOBOU3NMSHNE HAZA NPaBOM reMmc@epOoi TONLLMHOWR
00 3 MM 1 B ry0OKMX OTAENax CUIbBUEBOI LLenu (NioT-
HOCTb 80 +64 HU), oTmMeyeHa MMHMMasbHas NeBOCTO-
POHHSAA natepanbHaa aucnokaums (puc. 12, b).

Mo paHHbIM [IC nHTpakpaHuaabHbIX apTepui Ha
3-1 cyTKM nocne BbiNoAHeHWa T3 Habnoaancs CuH-
OpoM runepnepdy3nm B BUAE YCKOPEHNSA CKOPOCTHbIX
nokasartenen B npaso CMA (puc. 13).

[Mpn oueHKe HEBPONOrMYECKON CUMNTOMATUKMN
B AMHAMUKE OTMEYEHO YNyyLLIEHWE, MONYYEHbI CNeayto-
LMe nokasaTenu: wkana koMbl Maaro — 5 6annos,
wkana PaHkuHa — 4 6anna, NIHSS - 7 6annos, nHaoekc
MobunbHocTn Pusepmug — 1, LLUPM - 5 6annos. MNMa-
uneHTKa bblna nepeBeaeHa B peabunmnTaumoHHoe OT-
OeneHne ¢ Lenbio NpodunakTUKM PpaHHMUX OCNOXHE-
HWIA, NOATrOTOBKM K NepeaBuKeHnto 6e3 NoCTOPOHHEN

Fig. 8. Brain imaging results of patient N. upon admission:
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Puc. 8. Pe3ynbTaTbl BM3yanusaumu ronoBHOr0 MO3ra naumeHTkM H. npu noctynneHuu:

a - MCKT 6e3 KOHTPaCTHOrO yCMNEHUs B aKCMANbHOM MPOEKLUMMU, CHUKEHWE AEHCUTOMETPUYECKON MAOTHOCTU B MpaBoi NIOBHOM
none (+22 HU), ASPECTS 8; b - TpaHckpanuanbHoe [1C, oTcyTcTBME KpoBOTOKa B npasoi CMA npu LBeTOBOM LOMNMNIEPOBCKOM Kap-
TUPOBAHWUM M B UMMYNbCHO-BOJIHOBOM [LOMM/JIEPOBCKOM pexume

a - axial non-contrast MSCT, decreased densitometric density in the right frontal lobe (+22 HU), ASPECTS 8; b - transcranial
duplex ultrasound, no blood flow in the right MCA in color Doppler mapping and pulsed wave Doppler mode

177



KIMHWUYECKHUE CJIYYAHU

Puc. 9. KTA apTepuit ronoBHOro Mo3ra naumMeHTKM H. npu noctynneHun B akCManbHoOW (a) U GpOHTaNbHOWM (b) Npoekumsx, apTepu-
anbHas @asa: oTCyTCTBME KOHTPACTMpOBaHus (Tpombo3) M1-cermeHTta npasoit CMA

Fig. 9. Axial (a) and frontal (b) CTA of patient N. upon admission, arterial phase: lack of contrast (thrombosis) of M1 segment

of the right MCA

Puc. 10. Nepdy3unoHHas KT ronoBHOro Mosra 1 NocTpoeHue KapT nepdysmu ronoBHOro Mosra naumneHtku H. yepes 6,5 4 ¢ MoMeHTa

NosIBNEHNS HEBPONOrMYECKOM CUMNTOMATUKK (a-d)

Fig. 10. Brain perfusion CT and perfusion maps of patient N. in 6.5 hours after the onset of neurological symptoms (a-d)

nomMoLiun, paclimpeHna HaBblKkOB CaMOO6CJ'IY)KI/lBaHI/lﬂ
N yBEJINYEHUA TONEPAHTHOCTU K dursnyeckom Harpyaske.

OGcyxaeHue / Discussion

Mo paHHBIM AMEPUKAHCKOM Kapanuonormieckom
accoupauum (American Heart Association, AHA) n Ame-

Puc. 11. PeHTreHOKOHTpacTHas Le-
pebpanbHas aHrMorpacdus nauueHT-
Kn H., aprepuanbHas dasa:

a - OTCYTCTBME KOHTPACTUPOBAHUS
npaeoit CMA o neyenwus; b — aHte-
rpagHas penepdysus npasoit CMA
nocse TpOMBO3KCTpaKLMKM C BOCCTa-
HOB/JIEHWEM KpOBOTOKA Ha YpOBHE
TICI 3

Fig. 11. Cerebral angiography of pa-
tient N., arterial phase:

a - no contrast of the right MCA
before treatment; b - antegrade
reperfusion of the right MCA after
thromboextraction with restoration
of TICI 3 blood flow

pVKaHCKOW accoumnaumm nHcyneta (American Stroke
Association, ASA), BHyTpuBEHHOE BBEAEHME I't-PA aB-
NSeTcs OCHOBHbIM BapnaHToM B niedeHunn OMN B Teue-
Hue 4,5 4 ¢ Hayana NosiBNeHNs NepPBbIX CUMNTOMOB [9].

B nepBoM 13 NpeacTaBfieHHbIX KIIMHUYECKUX Ha-
6ntoaeHnI BpeMs OT Havana CMMNTOMOB A0 NPOBee-
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CASE REPORTS

Puc. 12. MCKT ronoBHoro mo3sra 6e3 KOHTPACTHOIO YCWUIEHMS B aKCMabHOM MPOEKUMKU NaumeHTKU H. mocne BbiNoAHeHUs TpoM60-
3KCTPaAKLUMU: TMNEPAEHCHbIV Y4acToK B 06/1aCTy 6a3abHbIX raHIIMEB CrpaBa M rUnepAeHCHOe conepXumoe B 0bnactn 6oposa Haa
npaBoi remmucdhepor — reMmopparnyeckoe nponuTbiBaHme Ha 1-e (a) u 4-e (b) cyTku nocne nevexHus

Fig. 12. Axial non-contrast brain MSCT of patient N. after thromboextraction: hyperdense area in the basal ganglia projection on
the right and hyperdense area in the grooves above the right hemisphere - hemorrhagic impregnation on the 1% (a) and 4™ (b)

days after treatment

HUs penepdyanm cocTaBuo 3,5 4, 4TO MO0 CAYXNUTb
OOHUM 13 Hanbonee 3Ha4YMMbIX YCNOBUIA 3P PEKTUB-
HOCTW nedvenus. MNokadaHus K TJ1T BkAOYaOT BO3paCT
naumeHTta ot 18 oo 80 neT — cnegoBaTesnbHO, MPOTUBO-
nokasaHusl No KPUTEPUIO Bo3pacTa y nauneHTkn K. oT-
cytcTBoBann. Ha ocHoBaHum nccneposaHusg ECASS-3
OOMNOSIHUTENBHBIMU KPUTEPUSAMU UCKIOYEHNS A9 NPpK-
MeHeHMs1 BHyTprBeHHOW TJIT paHee Obinn; Bo3pacT 60-
nee 80 net, NpeaLwecTBYIOWNIA NLLEMUYECKN NHCYNBT
1 caxapHblii anabeT, npuem aHTukoarynsHTos [7]. On-
HaKOo 3TW KpUTepun BosbLLE HE SBNSIOTCSA NPOTUBOMO-
Ka3aHMsIMM K UICNONb30BaHMO BHYTpuBEHHOM TJ1T B CO-
oTBETCTBMU C pekomeHgaumamm AHA/ASA 2019 [9].
BHyTtpuseHHaa TJIT adpdekTmMBHA Y NAUMEHTOB C UH-
BaNNANSNPYIOLLMM NHCYIbTOM HE3ABMCUMO OT OLLEHKM
no wkane NIHSS, HO He pekoMeHAayeTCs NPU UHCYIb-
Tax, He NPUBOASALLNX K UHBAIMOHOCTW, KOrAa OLEHKa
no wkane NIHSS 5 6annos 1 mexHee [10-13]. B onu-
CblBaeMOM cry4yae HeobxoaMMoCTb npoeenexHus TIIT
npencraBnseTcss 060CHOBAHHOW BBUAY NPOMEXYTOY-
Horo 6anna no wkane NIHSS. Moka3aHwii K npoBeae-
HWio TS He BbINIO B CBA3M C OTCYTCTBUEM MOPAXEHMUS
MaruncTpanbHbiX LiepebpasibHbIX apTepuii.
Mcnonb3oBaHMe PEHTIEHOXNPYPINYECKNX BHO0-
BACKYNSAPHbIX BMELLATENBLCTB MPOU3BENO PEBOJIIOLIMIO
B chepe neveHna OV, 1o HacTOALWErO BPpEMEHN
B IMTEpaType coaepXxarcsa NpoTUBOPEUNBbIE JAHHbIE
0 CPaBHUTENBLHOW 3P PEKTUBHOCTN TO U CUCTEMHOM
TNT [14-16]. C 2015 r. angoBackynsipHasa penepdyaus
cTana CTaHgapTOM JIeYeHMs NOCe TOro, Kak HECKOJIb-
KO NPOCNEKTUBHbIX NCCNEeA0BAHUA NPOAEMOHCTPU-
poBanun ee NpPenMyLLeCTBa NO CPABHEHUNIO C Meanka-
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Puc. 13. TpaHckpanuanbHoe OC naumeHTkKM H. Ha 3-u cyTku
nocne TpOMBO3KCTPaKLMU: CUHAPOM runeprnepdysnn B Buae
yckopenusa cuctonmyeckon (Vg = 160,3 cm/c) n ycpeaHeHHoM
no BpemMeHn MakcumanbHol (TA ., = 107,1 cm/c) ckopocTeii
KpoBoToka B npasoi CMA

Fig. 13. Transcranial duplex ultrasound of patient N. on the
34 day after thromboextraction: hyperperfusion syndrome
with the acceleration of systolic (V, = 160.3 cm/s) and
time-averaged maximum (TA,., = 107.1 cm/s) blood flow
velocities in the right MCA

MEHTO3HbIM IEYEHNEM Y OTAESbHbIX NaumeHTos ¢ OV
[15, 16]. MeTaaHann3 HERMES, koTopbIi BKNtOYan nc-
cnepoBaHusa MR CLEAN, ESCAPE, REVASCAT, SWIFT
PRIME n EXTEND IA, noka3an, 4To 3HA0BaCKYSPHbIE
BMeLlaTesnbcTea ap@PekTnBHbl y 60nbHbIX ¢ OV B pe-
3yfbTaTe OKKTI03MM NPOKCMMAanbHOro OTAENa apTepun
B kKapoTuaHom bacceiiHe [16].
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B nccnenosanmnm DAWN [17] naumeHTOB 0TOMpPanu
019 9HO0BACKYNSAPHbIX BMELLATEbCTB HA OCHOBaHNM
HaNNYMS XM3HECNOCOOHOM TKaHW FOJIOBHOro MO3ra
no gaHHbiM MCKT v npn3HakoB KIMHNYECKOrO HECO-
OTBETCTBUSA THXECTU HEBPONOrmyeckoro gedpuymrta
1 ob6bema NopaxeHHoro MHdapKToM moara. B akcne-
PUMEHTaNbHOW rpynne nposoanan T3 1 CTaHOAPTHYIO
MeaMKaMEHTO3HYIO Tepanuio, B TO BPEMS Kak B KOH-
TPOJSIbHOW Fpynne — TObKO CTaH4AaPTHOE MeanKaMeH-
TO3HOE NieyeHne. HactoTa pekaHanmsaumm 4epes 24 4
coctaBuna 77% B 9KCNEPMMEHTaIbHOW rpynne no
cpaBHeHnto ¢ 39% B KOHTpONbHOM rpynne. Mpun aTom
He Obl/I0 OTMEYEHO CYLLLECTBEHHOW pa3HuLIbl Mexay
rpynnammn B OTHOLLEHUW FreMOpparn4eckom TpaHcdop-
Maumm (6% n 3% cootseTcTBeHHO; p=0,50) nnm cmept-
HocTU (19% n 18% cooTtBeTcTBEHHO; p=1,00) [17].
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