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YJIbTPASBYKOBASI CEMUOTHKA OIlYXOJIEBOI'O TPOMBO3A
JIENOMUOCAPKOMbI HUW)KHEH 1MOJIOU BEHDI: IPOCINIEKTUBHOE
UCCJIEJOBAHUE

C.H. Bepaﬂu/wfa@*, M. T Abeapanu®, B. H. llloroxos®, M. C. Maxomuna, A. E. Kaaunun®, E. B. Tuxonosa®

HanponanbHblit MeMIMHCKHI MCCIe10BaTebLCKUE LIeHTp oHKoJsiorun nmenu H. H. Bioxuna, Mocksa, Poceust

BBEJEHUE: Bousbhble ¢ onyxosieBbIMH TpoMG03aMH JielioMHocapkoMbl HUKHeH ool BeHbl (HITB) He mosKkHbI cuntathest HHO-
nepabe/bHbIMU, OHH TTOJIEXKAT PAJMKAJIBHOMY JIYEHHIO, KOTOPOE MOKET 3HAUMTEIbHO TIPOMIHTD UM »KH3Hb. TOJIBKO MyJIbTHIIApA-
MEeTPHUYECKHII TTOJIXOJL B IMATHOCTHKE MO3BOJIMT KJIHHULHUCTAM UMETD MOJIHYIO KAPTHHY TSXKECTH COCTOSIHUS NalMeHTa UIsi NPUHSATHS
pelieHust 0 BbIGOpe ONTHMAaJbHOTO METO/IA JICYEHHUS.

LEJIb: Ynyulenne pe3ysnbTaToB yJbTpa3ByKOBOH CEMHOTHKH W MPUMEHEHHE MYJIBTHIIAPaMEeTPHUECKOTO yIBTPa3ByKOBOro HccJe-
JIOBAHUSI OTYXOJIEBBIX TPOMOO30B JIEHOMHOCAPKOMbI HHZKHEH MOJION BEHBI.

MATEPHUAJIbI U METOJbI: B nccienoBatme BIoUeHbl 26 BbISIBJEHHbBIX 110 JaHHBIM pesysibratam KT ¢ BHyTpHBEHHbIM KOHTpa-
CTHPOBAHHUEM JIEOMHOCAPKOM HHXKHEH 110J10i1 BeHbl M 14 W3 HUX MalMeHTOB ¢ oryxoJeBbiM TpomMGo3om HITB.

PE3YJIbTATDI: B Haiiunx HaO/i0eHUsIX, OCHOBHAs JIOKAJIH3alHsi MEPBUUHON OMYXOJIM HUXKHEH TMOJION BeHbl — 3TO YPOBEHb
MH(papeHanbHOTo, KaBapeHaabHOro M cyrnpapeHasbHoro cermentoB HITB, a BepxHsisi rpaHuiia oryxosieBoro Tpomoa — HUxkKe
YPOBHsI iuadpparMbl, U TOJIBKO B IBYX CJlydasix Oblia HEMOJHAsT OKKJII03Hs1 YCThsl lIeHeHOUHBIX BeH. Bo Bcex octa/ibHbIX ciydasix Bep-
XyLIKa OMyXoJieBoro TpoM6a onpejiesisiiach Ha ypoBHe cynpapenasnbHoro cermenta HITB. Cranpaprhoii cutyaumeit 66110 npopac-
TaHKe OIMyXoJiblo Beex ¢1oeB creHknd HITB, BHe 3aBMCHMOCTH OT JIOKAJIM3aLIUHU 1 TT0JYOKPY2KHOCTH, OMyXOJIeBbIil TPOMO B pOCBeTe
HIIB ncxonusn U3 0CHOBHOrO MaccuBa OMyX0JiM M PaCcpoCTpaHs/ICcs Mo HaNpaBJaeHHIO KpOBOTOKA. B npensaputeibHOI OlleHKe TpH
COTOCTABJICHUH JIAHHBIX KOMIJIEKCHOH YJIbTPA3BYKOBOH HArHOCTHKH (B-pexum, cBUroBast HMIyJIbCHO-BOJIHOBAS 3JacTorpagust
1 ssactrometpusi ) Jeitomnocapkombl HITB ¢ oryxo/ieBbIM TpOMGO30M 1 B COMOCTABJIEHHUH C JIAHHBIMU HCCJIEI0OBAHNS MaKporperna-
parta — OIyXoJi U OryxoJieBoro Tpom603a, 6bl10 NosiHoe coBnazeHue, rae p<0,05. ITo roBOPUT O TOM, UTO MOJyYEHHbIE PE3YJib-
TaThl CTATUCTHYECKH 3HAUUMBI.

OBCY)KAEHHUE: Kowmnnekcnas ¥Y3-auarHoctrka, Ggarogapsi AOMOJHUTENbHBIM METOIMKAM, TTO3BOJISIET OLEHHTb KPOBOTOK
B MOpaxKeHHBIX OMyXOJIbIO COCY/IAX U B CQOPMHPOBAHHBIX KOJIATEPAJIbHBIX CHCTEMAX, OLLEHHTb CKOPOCTh KPOBOTOKA, a TAKXKe HaJlu-
4yhe MPUCTEHOUHOTO KPOBOTOKA, MO3BOJISIET OLEHHTh KAYECTBEHHbIE W KOJIMYECTBEHHbIC XapAKTEPUCTHKH OIMyX0JIeBOro TpoM603a,
i depeHtnpoBath onyxosesbiil Tpom6 HITB ot remopparuueckoro tpom6o3a, Takke auddepeHIHpoBaTh JeHMHOCAPKOMY HHK-
Hel MoJIof BEHbI OT HEOPraHHbIX OIyX0J1el 3a0PIOIHHHOIO MPOCTPAHCTBA WM IKCTPAOPraHHBIX OMYXOJeH, HCXOSLINX U3 MPaBOH
TMOYKH, HA/INOUYCYHUKA U MEYEHH.

SAKJITFOYEHUE: Myssrunapamerpuueckast ¥ 3-1HariocTiKa Mo3BoJisieT OLleHUTh: pacrpocTpaHeHHOCTb Jeidomuocapkombl HITB,
HaJIHYKe OMyXoJIeBOro TpoM0O03a, ero rpaHulibl i Xapakrep (OKKJIO3UPYIOLLUi, (JIOTHPYIOLLKH ), paCpOCTPaHEHHE OITyX0JI€BOTrO
TpomMG03a B pyrue cocy/bl (B Me4eHoUHble, B OYEUHbIe, B MOSCHHUUHbIE, B MOJB3/IOILIHbIE BEHbl, FOHA/IHbIE BEHbI) HJIH B MOJIOCTH
cepiila, CTPYKTYpy OIMyXosieBOro Tpom6a (MSrKHil, PhIXJIbli, MJIOTHbIN, cMelliaHHblil). Byarogapsi KoMjiekcHo#H ¥Y3-11ardocTuke
BO3MOYKHO OLIEHUTb pa3BUTHe CHHApoMa banja—Kuapu, 1aTh ueTkiue KpUTepHH, KOTOPble MOTYT MOBJIMATH HA TAKTHKY XHpypruye-
CKOTO BMellaTeIbCTBa (M0Ka3aH|st 1 MPOTUBOMNOKA3aHHs K orepalini ), ¥Y3-KOHTPOJIb B MOCIE0NepalliOHHOM T€PHOJIE, B BbisiBJIE-
HUH MOC/IE0TIEPALIMOHHBIX OCJIOYKHEHHUH.

KJIFOYEBDIE CJIOBA: sieiiomMiocapkoma, HUXKHsisl 110J1ast BeHa, MyJIbTHIIapaMeTpHuecKast ¥3-IHarHoCTHKa, OMyX0JIeBblil TPOM-
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ULTRASOUND SEMIOTICS OF TUMOR THROMBOSIS OF LEIOMYOSARCOMA
OF THE INFERIOR VENA CAVA: A PROSPECTIVE STUDY

Sergey N. Berdnikov®", Mikael G. Abgaryan®, Vladimir N. Sholokhov®, Maria S. Makhotina,
Alexey E. Kalinin®, Elena V. Tikhonova®
National Medical Research Center of Oncology named after N. N. Blokhin, Moscow, Russia

INTRODUCTION: Patients with tumor thrombosis of the inferior vena cava leiomyosarcoma should not be considered inopera-
ble; they are subject to radical treatment, which can significantly prolong their lives. Only a multiparametric approach to diagno-
sis will allow clinicians to have a complete picture of the severity of the patient’s condition in order to make a decision on the
choice of the optimal treatment method.

OBJECTIVE: Improvement of the results of ultrasound semiotics and the use of multiparametric ultrasound examination of
tumor thrombosis of leiomyosarcoma of the inferior vena cava.

MATERIALS AND METHODS: The study included 26 leiomyosarcomas of the IVC identified by CT with intravenous contrast,
and 14 of them were patients with tumor thrombosis of the IVC.

RESULTS: In our observations, the main localization of the primary tumor of the inferior vena cava is the level of the infrarenal,
cavarenal, and suprarenal segments of the IVC, and the upper border of the tumor thrombus is below the level of the diaphragm,
and only in two cases there was an incomplete occlusion of the hepatic vein orifice. In all other cases, the apex of the tumor throm-
bus was determined at the level of the suprarenal segment of the IVC. The standard situation was the tumor germination of all
layers of the IVC wall, regardless of localization and semicircle, the tumor thrombus in the IVC lumen originated from the main
tumor mass and spread in the direction of blood flow. In the preliminary assessment, when comparing the data of complex ultra-
sound diagnostics (B-mode, shear pulse-wave elastography and elastometry) of the leiomyosarcoma of the IVC with tumor
thrombosis and in comparison with the data of the study of the macropreparation — tumor and tumor thrombosis, there was a
complete coincidence, where p<0.05. This suggests that the results obtained are statistically significant.

DISCUSSION: Comprehensive ultrasound diagnostics, thanks to additional techniques, allows you to assess blood flow in the
vessels affected by the tumor and in the formed collateral systems, assess the speed of blood flow, as well as the presence of pari-
etal blood flow, allows you to assess the qualitative and quantitative characteristics of tumor thrombosis, differentiate the tumor
thrombus of the VCI from hemorrhagic thrombosis, and also difierentiate the leiomyosarcoma of the inferior vena cava from non-
organ tumors of the retroperitoneal space or extra-organ tumors originating from the right kidney, adrenal gland and liver.
CONCLUSION: Multiparametric ultrasound diagnostics allows to assess: the prevalence of leiomyosarcoma of the inferior vena
cava, the presence of tumor thrombosis, its boundaries and nature (occlusive, floating), the spread of tumor thrombosis to other
vessels (to the hepatic, renal, lumbar, iliac veins, gonadal veins) or in the heart cavity, the structure of the tumor thrombus (sofit,
loose, dense, mixed). Thanks to comprehensive ultrasound diagnostics it is possible to assess the development of Badda-Kiari
syndrome, give clear criteria that can influence the tactics of surgical intervention (indications and contraindications to the oper-
ation), ultrasonic monitoring in the postoperative period, in the detection of postoperative complications.

KEYWORDS: leiomyosarcoma, inferior vena cava, multiparametric ultrasound diagnostics, tumor thrombosis, hemorrhagic
thrombosis, elastography, elastometry
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Beenenue. bosbHble ¢ onyxoseBbIMH TpoMOO3aMu
JefiomrocapkoMbl HuKHe# mosion BeHbl (HIIB) ne
JIOJKHBI CHMTATBCS HHOMepaOe/bHBIMH, OHH TTOJJIeXKAaT
paaMKaJbHOMY JIEYeHHIO, KOTOPOE MOXKET 3HAYHTEbHO
NPOIMTL UM KU3Hb. TOJILKO MyJIbTHIIApaMeTpUYeCKHH
MOJIXOJL B IMArHOCTHKE MO3BOJIUT KJHHHUIUCTAM HUMETh
TIOJIHYI0 KAapPTHHY TS2KECTH COCTOSIHMS MalMeHTa s
MPUHATHS pelleHuss 0 BbIOOpe ONTHUMAJbHOIO METOAA
Jedenus [1].

JlefiomucapkoMa HUKHEH MOJION BeHbl KpailHe peji-
Kasl OIyX0J1b, KOTOPast MPOTEKALT C MaJIbIMH M HECTeLH -
(HUeCKMMH CHMITOMAMH M OTHOCHTEIBbHO ObICTPOH
NPOrpeccruer, Ha MOMEHT MOCTaHOBKH JHArHo3a OIyXo-
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JIM JIOCTHUTaloT OOJBLUIMX Pa3MepoB W BEPOATHOCTb
XUPYPTUUECKOTO JIeUeHHUs MPEACTaBaseT coO0H CI0XK-
HOW 3afauel, HO SIBJSIETCS MEePCIeKTHBHBIM CMOCOO0M
06ecrneyuTb J0JATOCPOUHYIO BbDKMBAEMOCTb TaKHX
nauueHToB. [luarHoctuyeckoil 0coOeHHOCTbIO JieHo-
MHOCAPKOM HUXKHEH MOJIOH BEHbI BJISETCA MaCcCHBHAS
HeopraHHasi OIMyX0Jib, MCXOJsIlas M3 3a0pIOIIMHHOTO
npoctpaHcTBa, a uMeHHo u3 crenkn HIIB [2, 3].
3avactylo OmMyxoJib OTTECHSIET COCeJHHEe OpraHbl
1 CTPYKTYPHI, U KOTJIA MTPOCJIEXKUBAETCS TPAHULIA MEXKILY
HHUMH, JIETKO HHTEPTPETUPOBATH U AU dePeHIIHPOBATD
€e OT JIPyrMX HEOpraHHbIX OMyxoJieid 3aOploLIMHHOIO
MpoCTpaHCTBa, TeM 6oJiee OMyX0Jb UMEET CBOU PEeHTTe-
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JIVUEBASI JIMATHOCTHUKA W TEPATIHSI

HOJIOTHYECKHE TPU3HAKH W YJIBTPA3BYKOBYIO KapTHHY
[4] (puc. 1, 2).

Lleab. YayuuieHue pesysabTaTOB YJAbTPAa3BYKOBOH
CEMHOTHKH U TIpPUMEHEHHEe MYJBTHapaMeTPHUECcKOro

Puc. 1. Jleitomrocapkoma HIKHEF T10J101 BeHbl. B-pexkuM, akcuanbHbii cpesd. OmnyXoJib TECHO MPUJIEKHUT K BOPOTHBIM
CTPYKTypaM IMPaBOH TOYKH, HEMHOTO OTTECHSIET ee B JlaTepasibHbli Kpal U TeCHO MPUJIEKHUT K NeUeHH, OTTECHSIET Tpa-
BYIO JI0J1I0 MeueHn: | — omyxoJib; 2 — rpaBasi 1ouka; 3 — JeBasi 10J1s1 leuenu; 4 — GpIOLIHON OTIes a0PThl
Fig. 1. Leiomyosarcoma of the inferior vena cava. B-mode, axial section. The tumor closely adheres to the portal
structures of the right kidney, slightly pushes it to the lateral edge and closely adheres to the liver, pushing the right
lobe of the liver: | — tumor; 2 — right kidney; 3 — left lobe of the liver; 4 — abdominal aorta

Puc. 2. JleitomMucapkoma HUKHER 110JI0H BEHbI € OMYX0JI€BbIM TPOMGO30M. B-pexunm, carurranbblii cpes: 1 — onyxodib;
2 — roJIOBKA OIyX0JIEBOTO TPOMG03a; 3 — MPOCBET HUXKHEH M0JIOH BeHbI; 4 — BOPOTHAsi BeHa; 5 — TeueHb
Fig. 2. Leiomyosarcoma of the IVC with tumor thrombosis. B-mode; sagittal section: 1 — tumor; 2 — head of tumor
thrombosis; 3 — lumen of the inferior vena cava; 4 — portal vein; 5 — liver

CJI0XKHOCTH BO3HMKAIOT, KOTJIA OMyX0JIb TECHO TPH-
JIEXKHUT K TIPABOM MMOYKE WJIM K MeUeHH, IJie rpaHula He
MPOCJIEXKUBAETCSI MEXKJLY OIYXOJIbIO W OpraHaMH, Korjia
ecTh BpacTaHue M CIaBJUBaHUE COCYJUCTBLIX CTPYKTYP,
npuMep — BOPOTHbBIE CTPYKTYpbl MPABOH MOUKH WJIH
neveHu, ¢ MHPUILTPALIMEd WM C/IaBJeHUEM COCY/IH-
croit HoxkkH [D]. [polie ctaHOBUTCS, KOTIa Mbl BUAUM,
4TO OMyX0Jib pacrpocTpanusace B npocset HITB, dop-
MHPY$S1 OMyXOJIEBBIH TPOMO, TOTJIA BO3HUKAIOT CJIOXKHO-
CTH B OTpEJI/ICHUH BepXHEH U HUXKHEH TPaHHUIIbl TPOM-
6a: B BepXHEH 4aCTH — eCTh JIM PU3HAKU (PJIOTALIUH,
B HW2KHEH — TPH MOJHOH OKKJIIO3UH MTPOCBETA HUXKHEH
MOJIOM BeHbl, UCTUHHYIO I'paHully U auddepeHiinab-
HYH0 JMarHOCTHKY C TeMOppardieckuM TpoMOO30M
(uacto BCTpeuaercsi MPH MOJIHOM OKKJIO3WHM TPOCBETA
HIIB u napyuieHueM oTTOKa), U (POPMHPOBAHHEM
BEHO3HbIX KOJlJIaTepaJsiei, UTo SIBJISIETCS] BaXKHBIM KpH-

TepueM npu pesekuun HIIB [6].

YJIBTPAa3BYKOBOTO HCC/EN0BAHUS OMYXOJEBbIX TPOMOO-
30B JIEIOMUOCAPKOMbI HU2KHEH 10JIOH BEHBI.
Marepuasnbl u Mmetoapl. Ono6peHHst STHYECKOTO KOMH -
TetTa He TpeGoBasoch. B uccienoBanue BKoueHbl 26
NALMEHTOB C BbsiBJIEHHbIMU 110 pesyJisTatam KT ¢ BHyTpH-
BEHHbIM KOHTPACTHPOBAHHEM JIEHOMMOCAPKOMAMH HHXK-
HeH T0JI0H BeHbl, U3 HUX 14 — ¢ omyXoJieBbIM TPOMO030M
HIIB. OcHoBHble 3a1auu NpH YIBTPA3BYKOBOM HCCJIENO-
BaHMM: @) OLEHKA PacrpoCTPaHEeHHOCTH MEPBUYHOIO OITy-
X0JIEBOTO Mpoliecca; 6) HaJlMUKe OIMyXoJIeBOro TpoM003a;
onpejie/ieHHe IPaHHMLL; B) OLEHKA OIMyX0J1eBOro TpoM603a
(OKKJIIO3UPYIOLIMH? ¢ TpU3HAKAMK (JIOTALIMK? €CThb JIh
MOJNAasiHHOCTb K COCYJIMCTOM CTEHKe? ); T') pacrpocTpaHe-
HUE OIyX0JIeBOro TpoMO03a B JIpyrue cocyjibl (B MeueHou -
Hble, B TI0UeUHble, B MOSICHHYHbIE, B MOAB3/IOLIHbIE BEHbI,
FOHAJHblE BEHbl) U B TOJIOCTH Cepiua; /1) ornpejesieHue
CTPYKTYPbI OMyX0JIeBOr0 TPOMB03a 10 JIAHHBIM 3J1aCTOrpa-
(UK U 3JaCTOMETPUH (KAYeCTBEHHON U KOJMUECTBEHHOH
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OLIEHKH 3JIACTHYHOCTH); €) JucdepeHinanbHas Juarto-
CTHKA OMNyX0JeBOoro TpomM603a W TreMopparnyeckoro;
JK) olleHKa cocTostHus KpoBoToka o HIIB u ee kosnare-
paJisiM. Beeryia BO3HUKAIOT CJI0O}KHOCTH BU3Ya/M3aLMH H3-
3a OTSITOLLIEHHOTO COCTOSIHUSA MaleHTa U3-32 MaCCHBHOM
OMYyXOJIM U BbIpaxKeHHOH MTHEBMATH3aLIMK TOJICTON KUIIKH,
pexke — acuuT W rernatomerasust nostomy OblId orpese-
JIEHbI MJOCKOCTH CKAHHPOBAHHSI — aKCHaJIbHBIA U CaruT-
TaJIbHbIH Cpe3, W J0CTYIbI [IPH YJIBTPa3ByKOBOH BU3yaJll-
gauuu: 1) mpsaAMoil — Mo cpemHed JIMHUK JKUBOTA,
2) Kocol — 1Mo JiatepajbHOMY Kpato MpsSIMOH MbILLLLbI
JKUBOTA, 3) GOKOBOH — 110 TIepeHEN W CPeIHEH aKCHJI-
JISPHOM JINHUH, 4 ) nofpeGepHbIi U MexKpeGepHbIH.

J17151 OLleHKH JIOKa/IM3aLiK EPBUUHON OIMYXOJIH U OITy-
xoJieBoro Tpom6o3a HIIB ucnosibdyercst obuienpusHan-
Hasi KAacCU(MUKALMs CErMEHTOB HIXKHEH MOJIOH BeHbl,
npennoxkeHHol akagemukoMm M. C.Cruman (2011):
1) undpapeHasbHbIi (0T GudypKalyk 061X NOAB3IOLI -
HBIX BEH JIO YCThs MOUEUHBIX BEH — T10]1 TI0UEUHbIMH BeHa-
MH), 2) KaBapeHaJbHbIH (ypOBeHb BMajleHHsl TMOUEUHbIX
BeH), 3) cymnpapeHasbHbli (OT YPOBHSI Bbillle BraJeHHs]

napameTpoB, a TaKxKe JAHHbIX KJIMHHKO-J1a00paTopHbIX
MCCAEeI0BAHUN, HCKJ/I0UaJo pa3BUTHE CHHApPOMA
bamia—Kuapu. Bo Bcex ocrasibHBIX cilydasix BepXyLIKa
OMyxoJ1eBOro Tpomba onpeessiiach Ha ypoBHe cyrnpa-
peHasibHoro cermenta HIIB. CrannaptHo# cutyaumeit
ObLJI0 pOpacTaHue OMyxoJibio Beex cjioeB creHku HITB,
BHE 3aBUCHMOCTH OT JIOKAJIM3aLHH U [TOJYOKPYKHOCTH,
onyxosieBblil  Tpom6 B mnpocBere HIIB wucxoann
M3 OCHOBHOIO MacCHBa OINYXOJIH, M PacrnpoCcTpaHsIcs
no HarpasJseHuto KpoBoToka. B npocsere HIIB omnyxo-
JIEBbIH TPOMO OTTECHSIET WJIM PACCIaUBAET HHTHMY
M MMEET CIUPaIeBUHBII POCT 10 X0y KPOBOTOKA, YTO
SIBJISIETCS] BA2KHBIM KpUTEpHeM NpH auddepeHinanbHoi
JIMATHOCTHKE C JIPyTUMH ortyXoJsieBbIMU TpombGamu HI 1B,
a TaKkxKe ¢ remopparndeckum Tpom6osom. [1pu crimpadse-
BuIHOM pocte B npocBere HIIB W oTC/I0MKM UHTUMBI
MOTryT (DOPMUPOBATBHCS JIAKyHbl M TIPH YACTHUHOH HJIH
NoJIHOH 0OTypalu MX MpocBeTa (POPMHUPYIOT TPUCTe-
HOYHbIe TPOMOOTHYECKHE MACChl, CBI3aHHbIE C Hapyllle-
HUEM JIOKaJIbHOW remoHaMukk B pocsere HITB, uto
MPUHLIMITHAJBHO BaXKHO He TOJILKO B JMhhepeHirab-

Puc. 3. Jleitlomucapkoma HHxKHEH T10JIOK BEHBI ¢ 0MyXoJieBbiM TpoM6G0o3oM. [lonmsieporpacdus. B npocsere HITB onyxo-
JIEBBII TPOMO MIMeeT CIiMpaJsieBUAHbIN POCT 110 X0y KPOBOTOKA, (hOPMHUPYSI JIAKYHBI, 10 KOTOPBIM OTIPE/IeJIsIeTCsT PHCTe -
HOYHBIH KPOBOTOK: | — OTyX0JIb; 2 — TOJIOBKA OITyX0JIeBOTO TpOoMG03a; 3 — JIaKyHbl M PUCTEHOUHbIH KPOBOTOK
Fig. 3. Leiomyosarcoma of the IVC with tumor thrombosis. Doppler sonography. In the lumen of the IVC, the tumor
thrombus has a spiral growth along the blood flow, forming lacunae, along which the parietal blood flow is determined:
1 — tumor; 2 — head of tumor thrombosis, 3 — lacunae and parietal blood flow

MOYeUHbIX BEH 10 YPOBHsI HHKE BMAIEHHsT MEUEHOUYHbIX
BeH ), 4) renaTokaBasbHbIN (YPOBEHb BMajIeHHs MeueHou-
HBbIX BeH), D) HHTpaauadparMasbHbli (OT YPOBHSI Bhbillle
BMajieHHst TeYeHOYHbIX BEH JI0 Madpparmel ), 6) UHTpare-
pUKapaMaJbHbIH (0T adparmel 10 epukapia ).
Pesyabrarel. B Halinx HabJ1101eHHUSIX OCHOBHAsI JIOKa-
JIM3ALUs [IEPBUUHON OIyXOJIM HUXKHEH MOJIOH BeHbl —
9TO YpOBeHb HH(PapeHasbHOr0, KaBapeHasJbHOTo
u cynpapeHaJjbHoro cerMmentoB HITB, a BepxHsisi rpanu-
11a OMyX0JIeBOr0 TPOMOa — HHKe YPOBHS iHadparmbl,
M TOJILKO B JIBYX CJydasix Oblia HenoJjiHasi OKKJI03Hs
YCTbsl T1€YEHOYHbIX BEH, YTO MPH JOMNOJHHUTENLHOM
MCC/IEIOBAHMN  (DYHKLMOHANBHBIX M YJIbTPa3ByKOBbBIX
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HOIl IMarHOCTHKE, HO W BO BpeMsl orepauud — ecTb
BBICOKHI PHCK OTXOXKAEHHS TPOMOOTHUECKHX Macc
U3 3THX JakyH. [Ipu nonmnseporpaduu xoporuio BHaeH
NPHUCTEHOUHbIH KPOBOTOK Yepe3 3TH JIAKyHbl, KOIA MX
NPOCBET CBOOOJHBIH U He 3aHAT TPOMOOTHUECKHMH MacC-
camu. PopMUpOBAHHE 3THX JIAKYH CBSI3aHO C HAJIMUMEM
BbIPaXKEHHOIO KOJIJ1aTepajbHOr0 KPOBOTOKA 3a CUeT
MOSICHUYHBIX BEH M KPOBOTOKA M3 MOYEUHBIX BEH, €C/IH
OHM He CIaBJeHbl OCHOBHBIM MAacCHBOM OIYyXOJIH,
a TakxKe HajlMoYeuHHKOBBIX H TOHAHBIX BeH (pHC. 3, 4).

[Tpu s;nacrorpacuu 1 31aCTOMETPUH MOKHO XOPOLLIO
BM3YyasIMU3UPOBATh ITH JIAKYHbl H3-3a PA3HOCTH XKECTKO-
CTH OITyX0J1€BOr0 TpoM6a U MPAKTHYECKH BO BCeX CJy-
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Puc. 4. Jleitomucapkoma HiKHEH T10JI0H BeHbI € OMyXoJeBbIM TpoMG0o30oM. CarutranbHelil cpes. B pexume snepreruue-
CKOTO Jomnmieporpaduu, oleHUBAeTCs KPOBOTOK B CTPYKTYpE OTYXOJIM U B OMyXosieBoM Tpombe: 1 — onyxoJib; 2 —
roJI0BKa OTyX0JIeBOro TPOM003a; 3 — MUTAIOLIKME COCY/Ibl OMYXOJIH H OMyX0JIEBOro TPOMO03a; 4 — MPOCBET HUXKHEN

MoJION BeHbI; 5 — BOPOTHast BeHa; 6 — rneveHb
Fig. 4. Leiomyosarcoma of the IVC with tumor thrombosis. Sagittal section. In the energy Doppler mode, the blood
flow in the tumor structure and in the tumor thrombus is evaluated: 1 — tumor; 2 — head of tumor thrombosis; 3 —
feeding vessels of the tumor and tumor thrombosis; 4 — lumen of the inferior vena cava; 5 — portal vein; 6 — liver

yasix OrNpeesuTh CIHUPAJNeBUAHBIH POCT B MPOCBETE
HIIB (puc. 5, 6).

B B-pexume Bcerma Ttskeno auddepeHIMpoBaTh
VCTHHHYIO HMKHIOIO PaHHMILy OIMyXOJIeBOro TpoMba, Tak

ML 1468

YyBCTBHTENLHOCTL M ToyHOCTh coctaBuau  100%,
a TaKKe OTpeJesseT MHBA3UIO OMyXOJeBOro TpoMbOa
B creHky HIIB u doratiuio rosioBku omyxoneBoro Tpom-
6a, rae nokasaresd MHOOPMATHBHOCTH OBIIH BBICOKH-

Puc. 5. Jleiiomucapkoma HUKHEH MOJION BeHbI ¢ 0MyXoJeBbIM TpoMG0o30M. CaruttaibHbii cpes. [1pu anacrorpaduu
B PEKUME PYUHOH KOMIPECCHH OMpee/IsieM 2KEeCTKHE YUacTKH B CTPYKTYpeE OIyX0JIeBOro TpoMOa, oTMeyaeM crimpadsie-
BUJIHBIH pocT ornyxoJiH, ¢ pukcauueit k crenke HIIB u dpopmuposanue nakyn: 1 — rojioka onyxoJsieBoro Tpomoa; 2 —
JKECTKHE yyacTKu Tpomba ¢ npusHakamu gukcaunu K crenke HI'IB; 3 — npucrenounas nakyHa, copmupoBaHHas
3a CYET MPUTOKA KPOBH U3 JICBOH MOYEUHOH BEHbI
Fig. 5. Leiomyosarcoma of the IVC with tumor thrombosis. Sagittal section. During elastography in the manual com-
pression mode, we determine the rigid areas in the structure of the tumor thrombus, note the spiral growth of the
tumor, with fixation to the IVC wall and the formation of lacunae: 1 — the head of the tumor thrombus: 2 — rigid
areas of the thrombus with signs of fixation to the IVC wall; 3 — a formed parietal lacuna, due to the inflow of blood
from the lelt renal vein

KaK TPU TMOJHOH OKKJIO3HH MOTYT (POPMHPOBATHLCS
OKKJIIO3UPYIOLLIME HJIM [PUCTEHOUHblE KPOBETBOPHbIE
TPOMOOTHUECKHE MACChl, YTO XOPOLIO AU depeHLrpy-
ercsi Ha oHe 3jactorpaduud U 3JIaCTOMETPUH U ellle
Jayutiie auddepeHupyercs Ha GoHe MPUMEHEHHUST YJIbT-
pa3ByKoBOro KoHTpacta. KoHTpacTHoe yJbTpasByKoBOe
yCHJIeHHe MpPaKTHYeCKH BO BCEX CJIydasix Orpeessier
BEPXHIOIO U HUYKHIOIO TPAHHLLY OIMyXoJieBoro Tpomoba, rje

mu — 100% u HajMuMe remopparnueckoro Tpom6o3a
Ha YpPOBHE HUXKHETO Kpasi OIyX0JIeBOro TpoMba, rie cre-
LMpHIHOCTL U TouHOCTh coctauan 100% (puc. 7).
Takxke mnpu yJabTPa3BYKOBOM KOHTPACTMPOBAHUU
seriomucapkoma HITB nmeer BbipaxKeHHOE HaKoIJIeHHE
KOHTPACTHOTO BellecTBa B NepuepruecKuXx OTenax
M He3HAuMTeJIbHOe HAKOTJIeHWe B LIeHTPAILHON 4YacTH,
UTO siBJIsieTcsl 0COGEHHOCTBbIO B ddepeHaNbHON
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Puc. 6. Jleitomucapkoma HIKHET T10J100 BeHbI C OMyX0JeBbIM TpoMO030M. CaruTrasbHbll cpe3. B pexnme caBUroBoit
VIMITyJIbCHO-BOJIHOBOH 3J1aCTOrpapUu TAKKE OTPEIe/IsieM JKECTKHE YIACTKH B CTPYKTYpPe OMyX0J1€BOro Tpomba, oTMedaeM
CMUpaJIeBUIHBINA POCT OMyXoJid, ¢ pukcatmei K crenke HITB u hopmupoBanue nakyH: 1| — omnyxoJib; 2 — roJioBka omnyxo-
JIeBOro TpoM603a; 3 — 2KeCTKHe yuacTKH TpoMba ¢ mpuaHakamu dukcauun K crenke HIIB; 4 — cchopmupoBannas mpucre-
HOUHAs JlaKyHa, 3a CUET MPUTOKA KPOBH U3 JIeBOi roueuHoil BeHbl; 5 — npocer HIIB; 6 — ycrbe neBoii noueuHoii BeHbl
Fig. 6. Leiomyosarcoma of the IVC with tumor thrombosis. Sagittal section. In the shear pulse-wave elastography
mode, we also determine the rigid areas in the structure of the tumor thrombus, note the spiral-like growth of the
tumor, with fixation to the IVC wall and the formation of lacunae: 1 — tumor; 2 — head of tumor thrombosis; 3 —
rigid areas of the thrombus with signs of fixation to the IVC wall; 4 — formed parietal lacuna; due to the inflow of
blood from the left renal vein; 5 — IVC lumen; 6 — mouth of the left renal vein

Puc. 7. Jleiiomuocapkoma HUXKHEH MOJION BEHbI.
AxcunasnbHblil cpe3. B pexnme KOHTPACTHOrO yJIbTPA3ByKO-
BOTO ycuieHus jeiiomucapkoma HITB umeet BoipazkeHHoe

HAKOIJIEHUE KOHTPACTHOrO BELIECTBA B MepU(EpHUECKUX
OT/IeJIaX U OTCYTCTBHE WJIM HE3HAUUTEJbHOE HAKOTJIEHHE
B LIEHTPAJIbHON YACTH, UTO ABJSETCH 0COOEHHOCTbIO
B U depeHranbHOl TMarHOCTHKE ¢ HEOPraHHbIMU 0Ty -
X0J1IMH 3a0PIOLIMHHOTO NPOCTpaHeTBa: | — omnyxodb; 2 —
BbIPaXKEHHOE HAKOMJICHHE KOHTPACTHOIO BelllecTBa
B epUpepruecKuX OTae1axX OMyX0JH; 3 — OTCYTCTBHE
HAKOIJIEHUE B LIEHTPAJIbHOH YacTu
Fig. 7. Leiomyosarcoma of the inferior vena cava. Axial
section. In the contrast-enhanced ultrasound mode, the
leiomyosarcoma of the IVC has a pronounced accumulation
of contrast agent in the peripheral regions and no or
insignificant accumulation in the central part, which is a
feature in the differential diagnosis with non-organic tumors
of the retroperitoneal space: | — tumor; 2 — pronounced
accumulation of contrast agent in the peripheral regions of
the tumor; 3 — no accumulation in the central part

JMarHOCTHKE ¢ HEOPraHHbIMH OIMyXOJISIMH 3aOPIOLLIMHHO-
ro MpOCTPaHCTBA. Bpemsi Mpopo/KUTEbHOCTH W MHK
HAKOIJICHHUsT ¥ BbIMBIBAHHMsI KOHTPACTA B OMYyXOJIH COOT-
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BETCTBYET BPEMEHH TMPOIOJLKUTEIbHOCTH U MTUKY HAKOII-
JICHUIO U BEIMBIBAHHIO KOHTPACTA B OITyXOJIEBOM TPOMOO-
3e. XoTes10Ch Obl OTMETHTh, UTO HUKHSISI TpaHuLia TpoMba
Oblyia MPaKTHUECKHU BO BCEX CJTyUasix Ha YpOBHE OCHOBHO-
ro MaccuBa onyxosiu Jedomuocapkombl HIIB. TTo nau-
HbIM C/IBUTOBOH HMITyJIbCHO-BOJIHOBOH 3J1actorpaduu
OLIEHKA 3JIaCTMYHOCTH OIyxoJieBoro Tpomba coBMazaJsa
C JIAHHBIMH TIPH 3JIACTOMETPHH, TAe Oblia orpeiesneHa
CTPYKTYpa OIyXoJieBoro TpoMGa M BbISIBIEHbBI YUaCTKH
MOBLILIIEHHOMN YKEeCTKOCTH. B 60/IbIIMHCTBE CTydyaeB Omy-
XOJIEBbIH TPOMO HUMeJ1 2KECTKHE YYACTKH B LIeHTPAJIbHON
YaCTH Ha BCEM TPOTSKEHUU U OTIEIbHbIE XKECTKHE y4a-
cTKH B obsiactu ¢ukcaiuu K credke HIIB, a B o6mactu
JIAKyH WJM T1e He Oblio ¢ukcanuu K credke HIIB —
MPEUMYILIECTBEHHO MSTKOH KOHCHCTeHIMU. B naHHOM
UCC/IEIOBAHUM UCTIOJIb3yeTcs aHaiu3 uHjaekca [OneHa
JUist BbIOOpA ONTUMAJIbHBIX JTMACHOCTHUECKUX TOPOroB
U151 J1aCTOMETPUH OMYyXOJIEBLIX TPOMOO30B, Te pe3yJib-
TaTbl CPABHUTEJIBHOTO aHAJIM3a OIMyXOJEeBbIX TPOMOO30B
B JI00TIEPALIMOHHOM TEePHOIE U B COMOCTABJIEHUH C JaH-
HBIMM HCCJIEyeMOro Makpornpenapata (puc. 8), ObliH
orpesie/ieHbl  CJIEYIOlMe 3HAYEeHUsT KOJHUECTBEHHOIO
nokasaresisi: 1) MArKA#, PhIXJbIH THT KOHCHCTEHIHH, TTe
<7, 5kI1a u 1,6 M/cek; 2) cMelaHHbIi THIT KOHCHCTEH-
und, e >7.5 klla u 1,6 m/cexk u <12,0 klla
1 2,0 M/ceK; 3) JKeCTKHII, SJ1aCTHUHbIA THIT KOHCHCTEH-
un, e >12,0 k[1a u 2,0 m/cex.

B npenBaputenbHOl OlleHKE TPH COMOCTABJIEHUH
JIAHHBIX KOMIIJIEKCHOH YJIbTPAa3BYKOBOH JMarHOCTHKH
(B-pexum, caBHUroBasi UMITYJIbCHO-BOJIHOBAsI 3J1aCTO-
rpadusi U 3sacromerpusi) Jeidomuocapkombl HITB
C OMyX0JIeBbIM TPOMOO30M U B COMOCTABJEHHU C JaH-
HBbIMU HCCJIE0BAHUSI MaKpormpemnapata — OIMyXOJH
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M OIyX0J1€BOr0 TPoMG03a, ObIIO TMOJHOE COBMAJEHHE,
p<0,05. DTO rOBOPUT O TOM, UTO MOJYYEHHbIE PE3YJib-
TaThl CTATUCTHUECKH 3HAYHMBI.

Puc. 8. Makponpenapat JieloMHCapKOMbI HUXKHEN MOJI0H
BEHbI C OIyX0JIeBbIM TPoMO030M. MaccuBHOe omyxoJieBoe
o6pasosanue, npocset HIIB pacceyeH Ha BceM nmpoTske-
HHU, TJIe OMPEJeISIeTCsl OMmyXoeBblil TpoMO: 1 — oryxoJib;
2 — ToJIOBKa 0MyXoJieBoro Tpomba; 3 — OmnyxoJieBbli
TpoMO; Ha cone pacceuennoit HIIB; 4 — moxnasinHocTs
onyxoJieBoro Tpom6a K crenke HIIB; 5 — sakyHbl Mexny
crarkamu oryxosieBoro Tpomoa K crenke HITB, copmu-
pOBaHbI 33 CUET CIIUPAJEBHIHOIO POCTA OIMTyXOJIEBOTO
TpomOa M 3a CUET MPUTOKA KPOBH M3 YCThEB MOUEYHBIX BEH
U NMOACHHUYHbIX BEH (B JIAKyHAaX MOKET OIMpPeAC/saeTCs MPpU-
CTEHOYHbBII KPOBOTOK, €CJIH JIAKYHbl OOTYPUPOBAHbI, TO
TaM MOTYT (DOPMHUPOBATHCS MPUCTEHOUHBIE TPOMOOTHYE-
CKH€e Macchl)

Fig. 8. Macropreparation of leiomyosarcoma of the IVC
with tumor thrombosis. Massive tumor formation, the
lumen of the IVC is dissected throughout, where the
tumor thrombus is determined: 1 — tumor; 2 — head of
the tumor thrombus; 3 — tumor thrombus; against the
background of dissected IVC; 4 — adhesion of the tumor
thrombus to the IVC wall; 5 — lacunae between the
adhesions of the tumor thrombus to the IVC wall; formed
due to the spiral growth of the tumor thrombus and due
to the inflow of blood from the mouths of the renal veins
and lumbar veins (in the lacunae, the parietal blood flow
can be determined, if the lacunae are obturated, then
parietal thrombotic masses can form there)

Oo6cyxeHue. YbTPa3ByKOBOE UCCJIEIOBAHHE OIMyXO-
JIeBbIX TPOMOOB JIEIOMUOCAPKOMbI HUXKHEH MOJION BeHbl
MPOBOJIMTCS TOJILKO Ha arrapaTax KCIEepTHOro kKJacca,

CgezeHusi 06 aBTOpax:

MOMHMMO Xopollero B-pexkuma, ocHalEHHBIX JIOMOJHH-
TeJIbHBIMH METOIMKAMH UCC/IEI0BAHMI: lonieporpadu-
el, CIBUIOBOH MMITyJIbCHO-BOJIHOBOH 3sacrorpaduei
1 3Jactometpuer, U ¥Y3-KoHTpactupoBaHueM. [lomnme-
porpacusi 1aeT HaM BO3MOXKHOCTb OLIEHKH KPOBOTOKA
B [OpaXKeHHbIX OMYX0JIbI0 COCY/IaX U B chOPMUPOBAHHBIX
KOJlJIaTepasibHbIX CHCTEMAX, MOXKHO OLIEHHTb CKOPOCTb
KPOBOTOKA, a TAKXKe HaJInuKe TPUCTEHOYHOTO KPOBOTOKA,
JUIS1 OLIEHKHM WHBa3uH omyxoJin B creHky HITB u nannune
MPUCTEHOYHOTO TPOMO03a. DJacTorpadusi U 31aCTOMET-
pHsl Q10T HAM KayeCTBEHHbIE M KOJIMUECTBEHHbIE XapaK-
TEPUCTHKH OMyXoJeBoro Tpom603a, Mo peayJsTatam
KOTOPbIX MOXKHO CKAa3aTh KAKOW OIMyXOJIeBblH TpOMO —
MSITKHUI — PbIXJIbIE, )KECTKUH — 3J1aCTUYHbIH, WK CMe-
LIAHHBIH THI. YJIBTPA3BYKOBbIE KOHTPACThI XOPOILO 103~
BoJIsIOT JupepeHtpoBaTh omyxosieBbiit Tpom6 HITB
M reMopparuueckum Tpom603, Takke JuddepeHLrpo-
BaThb JIEHMHOCAPKOMY HHXKHEH MOJION BeHbl OT HEOpraH-
HBIX OIYyX0JIeH 3a0PIOLLIMHHOIO MPOCTPAHCTBA WM 9KC-
TPAOPraHHbIX OMYyXOJIEH, UCXOMSALIMX U3 MPABOH MOUKH,
HAIMOYeUHHKA U MeUeHH.

3akatouenue. [ [pn momoliy KOMMIEKCHOH ¥ 3-Hario-
CTHKH MO?KHO OLLEHHTb PaclpOCTPaHEHHOCTb JIeHOMHOCap-
koMbl HIIB; B B-pekiime olieHUTh HaMuHe OMyX0JIeBOrO
TpoMO03a 1 OTPEIEUTb BEPXHHE W HUXKHUE TPAHULLbI Oy~
xosieBoro Tpomba. B pexxnme peasibHOro BpeMeHH U MpH
Jonmnaeporpadun OLeHUTb Y3-TIPU3HAKK OMyXOJIEBOTO
TpoMO03a (OKKJIO3UPYIOLIUI, ¢ MpU3HAKaMK (uIOTalllH,
€CThb JIM MOMNAasiHHOCTb K COCYAUCTON cTeHke). OLeHHTh
pacrpocTpaHeHue oryxoJieBoro Tpom6o3a B pyrue cocy-
Jbl (B MedeHOuHble, B TOYeUHble, B MOSICHUUHbIE, B MOJ-
B3JIOLIHbIE BEHbI, TOHAJIHbIE BEHbI ) WU B TI0JIOCTH CEp/LLa,
TMPH BBICOKHX OIMyXOJIEBBLIX TPOMGO3aX JIEHOMUOCAPKOMbI
HIB. Io nanHbiM anactorpaduu 1 371aCTOMETPHH OMpe-
JCJIUTh CTPYKTYPY OIyXoJsieBoro TpomoOa (1athb KayecTBeH-
HYIO H KOJIMYECTBEHHYIO OLEHKY 3/1aCTHYHOCTH — MSTKHH,
PBIXJIBIN, TVIOTHBIH, CMEILIAHHBIH ) U TPOBONTD U depeH-
LMaJIbHYIO IMarHOCTHKY OIMyXoJsieBOro Tpom6o3a 1 Kpose-
TBOpHOro. KomnuiekcHast ¥3-1uarnoctika MozKeT OlLleHUTh
passutHe cunapoma banna—Kuapu, nath yeTkue Kpute-
PHH, KOTOpbIE MOTYT MOBJIUSITh HA TAKTHKY XHPYPrUueCKo-
ro BMellaTeNbCTBA (MOKA3aHWsi W MPOTHBONOKA3AHHS
K onepatiiu ). ¥Y3-KOHTpAaCTHPOBAHHE MO3BOJISIET HAM MPO-
BOIUTH JIUpepeHIIHaNbHYIO IMArHOCTHKY MeXTy JIEHOMH-
capkomoit HIIB 1 HeopranHbIMH ornyXoJisiMi 3a6pIoLLIKH-
HOTO MPOCTPaHCTBA M JMdepeHIHanbHas MarHoCTHKA
MEXKTy OIMyXOJIEBBIMU M HEOMYXO0JI€BLIMH TPOMOO3aMH. Y3 -
KOHTPOJIb B [0CJI€ONEePAaLlMOHHOM TepHoje ToMoraer
B BbISIBJICHHH T10CJ/I€0NIEPALIMOHHBIX OCJIOXKHEHUH (CBepT-
koB B 30He pesekumn HIIB, a takke tpom6030B B moj-
B3/IOLIHBIX BeHaX, BeH HWKHMX KOHEYHOCTEH W HajuuMe
Noc/IeonepalMoHHbIX FeMaToM M CBOOOIHON »KMIAKOCTH ).
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