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INTERVENTIONAL ANGIOLOGY

KnuHuyeckuu npumep ycnewHoOro CTeHTUPOBaHMUSA
BepXHeH Nosion BeHbl NPU CUHAPOME ee CAABJIEHUS
Yy TEPMHUHA/IbHOIO OHKOJIOFMYECKOro NaLueHTa

A.l". KoneguHckuii'*, A.l1. Cepsiko’, T.®. Spaxmenos’,
A.U. Baropyneko', [1.B. UctpuH', T.A. Yenbiwesa?, A.l. Kannyasa'

'CM-knuHuka, Mocksa, Poccusi

2@raAoy BO repsbisi MITMY nmenun N.M. CeveHoBa MuH3apaBa Poccum (Ce4eHOBCK
Yunesepcutert), Mocksa, Poccus

CuHAPOM cAaB/ieHVs1 BEPXHEV MOJ10V BEHbI SIBJIIETCS BAXXKHOV U aKTyasibHOM rpo6eMOo B pasinyHbIX Harpas-
JNIeHVsIX MeanLMHbBI. OCI0XKHEHVST MHOMX 3a00/1€BaHUVi MOTYT MPUBECTU K PA3BUTUIO 3TOr0 COCTOSIHYIS, Harpu-
Mep OHKOJI0rMyeckux. HebnaronpusitHeivi MporHo3 00y Cc/10B/1eH BbICOKOV CKOPOCTbIO Pa3BUTUSI NaTtopu3amnio-
rm4eckoro rpoLuecca v 4acTovi Hea®HEeKTUBHOCTbIO CTaHAAaPTHbLIX METOA0B Jie4YeHus. B cTtatbe npeacraB/ieH
KIIMHUYECKUU MPUMeEP MPUMEHEHUS TEXHOJIOM K SHA0BACKYJISIPHOV XUPYPIruv B NayinatuBHOM MOMOLLM rnaLm-
EHTY C CUHAPOMOM BEPXHEN 0JION BEHbl, Pa3BUBLLUVMCS 10CJ1€ MPOrpPeccupoBaHns n MetacTtasvupoBaHus
104Y€4YHO-KJIETOYHOro paka. 1o Haluemy MHEeHUIO, CTEHTUPOBAaHNE BEPXHEV M0JI0M BEHbI Py ee KOMIpPeccum
3TO S3PPEKTUBHBIVI METOL JIEHEHUS, KOTOPbIV MOXET MPUMEHSITLCS Y MHOIMX NaumeToB U paccMarTpuBarbCs
Kak criocob rpoaneHus X1U3Hu.

KnrouyeBsbie cnoBa: cyHAPOM BEPXHEV M0JI0M BEHbI, CTEHTUPOBAaHVE, nasinatnBHasi noMoLLb, SHLOBACKY/IsIp-
Hasi Xvpyprusi.

The Clinical Example of Successful Stenting
for the Superior Vena Cava Syndrome
in a Terminal Oncological Patient

A.G. Koledinsky'*, A.P. Seryakov', T.F. Yarakhmedov',
A.l. Zagorulko', D.V. Istrin', T.A. Chelysheva? A.G. Kalichava'

1'SM-Clinic, Moscow, Russia
2].M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia

Superior vena cava syndrome is an important and actual challenge in various fields of medicine. The
complications of many diseases can lead to this condition (e.qg., cancer). The unfavourable prognosis is caused
by the high rate of the pathological process and common ineffectiveness of standard treatment options. The
article presents a clinical case of the endovascular surgery techniques used for palliative care in a patient with
superior vena cava syndrome developed after progression and metastasis of renal cell carcinoma. In our
opinion, the stenting of the compressed superior vena cava is an effective treatment option which can be used
in many patients and considered as a way to prolong their life.

Keywords: superior vena cava syndrome, stenting, palliative care, endovascular surgery.

MiweMunyeckuni MHCYNbLT OCTaeTCs coumalb-
HO 3Ha4YMMbIM 3aboneBaHMEM, SBNSACb nep-
BOW MO YacTOTE NMPUYNHOW OSINTENIbHON HETPY-
[0CNOCOBHOCTU U TPETLEN NO YacTOTe NPUYM-
HOMN CMEPTHOCTU Yy B3POCJIOr0 HaCeNIEHUS.
JleTanbHOCTb NPU ULLEMUYECKOM UHCYJIbTE CO-
ctaBndaet oT 10 oo 30%. MauneHTbl, NepexunBs-

LIMEe WHCYMbT, OJIMTENbHO OCTalOTCA B rpynne
BbICOKOIO pucKa MOBTOPHbLIX HebnaronpusaT-
HbIX HEBPONIOMNYECKNUX U CEPAEYHO-COCYaAU-
CTbIX MLLEMUYECKMNX cobbITUA (1).

M3BeCTHO, 4TO CMHOPOM CLABIEHUSA BEpPX-
Hewn nonow BeHbl (BIB) Taxenoe, HeOTNOXHOE
OCJIOXXHEHME pasnnyHbix 3aboneBaHnin, Xxapak-
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TepuayloLleecsa HapyLeHMEM BO3BpaTa KpPOBU
B OacceliHe BINB (1). Bnepsble gaHHOE COCTOS -
Hme onucaHo W. Hunter B 1758 I. y nauyeHTa
C CUDUINTUYECKUM MOpPaXeHUemM aopTbl (2).
YuntbiBasi aHaTomMmyeckne ocobeHHocTn BIB:
TOHKME CTEeHKM, ONnM30CTb AMMPaATUHECKNX
y3/10B, a0pThl, TPaxeun n 6POHXOB — NI060N NPO-
LLECC B OKPY>XalOLLMX TKAHAX MOXET NMPUBOANTb
K €e COABJ/IEHMIO N BO3HUKHOBEHMIO KIIMHUNYE-
ckon cumnTomatuku (3). Ha cerogHswHMR
[EHb OHKOJIOrnyeckne 3abonieBaHNA ABSIOTCS
BeOyLIEN MPUYNHON Pa3BUTUS OAHHOIO CUHA-
poma (4). CKOpoCTb pa3BmTUs NpoLecca TeECHO
KOPPENMPYET C KIMHUYECKUMM NPOSIBIIEHUSMUA,
3a4yacTylo obycnoBnmBas HebnaronpuaTHbIN
nporHo3 3aboneBaHunsi. CTaHOAPTHLIMU METO-
OaMUN JNle4eHUs OHKOJIOMMYEeCKUX MauneHTOoB
Cc cuHgpomom BIB gasngailTcsa: cumMmntomMartu-
yeckasl Tepanus, siydeBas Tepanus, XmumMuoTe-
paneBTUYECKOE JIeYeHne, NIeYeHe aHTuKoary-
naHTamm, npotesnpoBaHue BIB (1, 5, 6).

MHTepBEHUMOHHbIE METOALI Hanbonee LWn-
POKO MCNOJb3YIOTCA B NpodurnakTuke n neye-
HUM NAUMEHTOB C ULIEMUYECKOW OO0Ne3Hblo
cepgua. C pasBuUTUEM UHTEPBEHLMNOHHbIX
METOAOB JEYEHUST U COBEPLUEHCTBOBAHUEM
9HA0BACKYJIIPHON TEXHMKM CTann NOSABISATHCS
coobuieHma o6 ycnewHoOM WCNofib30BaHMK
CTEHTOB B paspelueHnn cunagpoma BlB (6-8).
Cama mnpges 3aknyaeTcsas B cuMnTomMatuye-
CKOM, MEXaHNYECKOM pacLUMpPeEHNN BO3HUKLLE-
ro creHosa Bl1B n yny4weHun oTToka BEHO3-
HOWM KpPOBW, a HEe B BO3LENCTBUU Ha MNPUYUHY
€ro BO3HUKHOBEHUS KaK B Clly4ae Jiy4eBou nam
xumMmuotepanum. CTEHTUPOBaAHME BO3HUKLLENO
CTeHo3a B GONbLUMHCTBE Clly4yaeB MO3BONSET
HEMEOJIEHHO YMEHbLUUTL KIIMHUYECKYID CUM-
MTOMaTUKy U TEM CaMbIM 0aTb BPEMS HA 3TUO-
noruyeckoe Bo3gencTeme. He cnenyet 3abbl-
BaTb TakXe, YTO 3a4acCTylo [AAHHbIA CUHOPOM
HabnOaeTCcsa Yy TepMMHaNbHbIX OHKOJIOrn4ye-
CKUX MaunNEHTOB, KOTOPbLIM YXEe He OkKa3blBaloT
MOMOLLb NPOPUIbHBIE OHKOJTIOMMYECKNE YHPEX-
LOEeHUs, U JaHHOEe BMeLlaTebCTBO MOXET SIB-
NATbCA €OUHCTBEHHbLIM LUAHCOM YMEHbLUNTb
TSXKENY0, OMpavalolLyio XN3Hb KJIMHUYECKYIO
cumnTomMmaTuky. lNpeuvmyliecTtBamMm CTEHTUPO-
BaHua cuHapoma BIl1B, Ha Haw B3rnsa, sBns-
l0oTCA: mManaa TpaBMaTUYHOCTb BMeELUATElb-
CcTBa, HebonblLIOe BpeMsi npoLeaypbl, OTCyT-
cTBue o0Len aHecTe3nu, HebONbLUOW CPOoK
rocnuTannsaumm (60nbHON MOXET ObITb BbIMNK-
CaH Ha cnenyloLwmi OeHb).

B oTe4decTBeHHON nnTepatype CyLlecTByeT
CKyOQHOE 4ucno nybankauuii, MOCBSLEHHbIX
OAaHHOMY MeToay nedeHua cuHgpoma BIlB,

MeXay Tem ocTaeTcsi psid, BOMPOCOB: BbIOOp
BMAa CTEHTa, caMmopackpbiBaoLWMincs nnam 6an-
JIOHpacCLUMpPSAEMBbIr, ONTENbHOCTb U BUA, aHTU-
TPOMOOTMYECKOW Tepanmu, Ha KOTOPbIE Cerog-
HS HET OOHO3HAYHOro OTBeTa.

MpnBOOAUM KIIMHUYECKU MPUMEP YyCreLl-
HOIr0 9HAOBACKYJISIPHOIO JIEYEHUS (CTEHTUPO-
BaHWS) TEPMUHANIBHOIO OHKOJIOMMYE€CKOro na-
umeHTa c cuHgpomom BIMB.

MaumneHnT I, 46 net (1.6. Ne 17T/0479), 6bIn roc-
nUTannM3npoBaH B xmpypruyeckmin ctaymonap 000
“CM-KnunnHuka” 13.06.17 B 10.05 ¢ xanobamu Ha
O[bILLKY B MOKOE, HEXBATKY BO3A4yxa, Kallesb C Kpo-
BOXapkaHbeM, 60/b B ropsie npu rnotaHuu, aucda-
M0, OTEYHOCTb LA 1 LWen.

JvarHo3 npy nocTyrnieHnun: MmetTactasbl No4vey-
HO-KJTIETOYHOro paka B nuMmdaTnyeckme y3sibl cpe-
OOCTEHUs, Weun, Hagkm4YmyHble obnactm ¢ OByX
CTOPOH, MOAKIIIOYNYHYIO 061acTb cneBa, Haamno4ey-
HUkK. CocTosiHME Nocne Tepannum CYTEHTOM, onau-
Bo 2014-2016, nporpeccupoBaHue B rpoLecce
ropmoHoTepanun. CuHgpom cpaasneHust BIB.
OnyxoneBbli CTEHO3 BEPXHEL0NEBOro 6poHXa cre-
Ba, Tpaxeun. KpoBoxapkaHbe. Onyxonesas NHTOKCU-
kaumsa. Plr-accuctmposaHHasa. AlMK-pectpykumsa/
Koarynsiums onyxonesBbix mMacc B Tpaxee. AllK-
pekaHanmaaums N1eBoro BepXHeAoneBoro OpoHxa
o1 04.04.17.

B aHamHesze: kyput okono 30 net no 10 curapet
B AeHb. Co cnos naupeHTa B 2014 r. gnarHocTupoBa-
Ha numdageHonaTnsa cpenocTeHns, No AaHHbIM He-
OOHOKPAaTHO MNPOBEAEHHOr0 MMMYHOIMCTOXUMMUYE-
CKOro nccnenoBaHus — MeTacTasbl MOYEYHO-KIETOY-
Horo paka. [pyroi natonorum npu obcnenoBaHn
He obHapyxeHo. B M3pawnne npoBoannock neyeHme
CYTEHTOM, 0ONgMBO — nporpeccupoBaHne. B EBpo-
Nenckom KNnHMke BblinosHeHa buoncus, NpoBeagHo
MOJNEKYNIAPHO-FEHETUYECKOE UMCCNenOBaHNE Ony-
X0nn, Mo pesyfbTaTtaM Ha3HavyeHa ropMoOHOoTepa-
nusa. Ha ooHe NpoBOAMMOro Ie4eHNs OTMeYan Kpo-
BOxapkaHbe. B nmocneapyoolemMm rocnutann3npoBaH
B LULMMT ona npoBegeHus aproHonaasmMeHHoOM Koa-
rynsumm onyxonm OpoHxa n Tpaxewu. [MoCTOSIHHO
npuHumMaeT Honbnasa 20 mr 2 p/a, raHaTtoH 1 Tabn.
3 p/n, ketonpodeH no 1 Tabn. 3 p/g npu 6onun, an-
umHoH 0,25 1 Tabn. 4 p/a.

C Hos6psa 2014 . no depanb 2016 r. xmumuoTe-
panus, NnauMeHT nonyyan Tepanuio cyteHTom 50 mr
exenHeBHo. C ¢espana 2016 r. no uonb 2016 .
nony4an HuBosnomab.

C 23 maptano 13 anpensa 2016 r. npoBeaeH nasn-
NMaTUBHBIN KypC Ny4eBOn Tepanum Ha numdarnye-
CKMe y3/bl Wweun crnpasa B cymmapHon pose 40 Ip
3a 15 ¢ppakunin B pasoBoi nose 2,6 'p (nedyeHne
NPoOBOAWSIOCH Ha KOBanbTe).
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C 30 maa no 1 mong 2016 r. — nyyeBas Tepanus
Ha KOHIIOMEPATHO YBENNYEHHbIE NMM@aTUYeckme
y3/bl CPefocTeHns B cymMmapHonm gose 45 [p 3a
25 ¢ppakunin B pasoBon go3e 1,8 'p (N0 pekomMeH-
oauum OHKonora kJAuHukn Pambam, W3pawunb).
HecmMOTpsa Ha npoBOAMMYKO Tepanuio, 0TMEeYanochb
BPEMEHHOE YNy4yllEeHVEe C NOCNeayoWmMM Nporpec-
CMPOBaHMEM MNpoLLecca M HapaCcTaHUEM KIMHUYEe-
CKOW CUNTOMAaTUKMN.

Mo paHHbIM MCKT BhIiIBNEH cTteHo3 BIB.

3noynoTpebsieHne ankorosiem OoTpuuUaeT, Ha-
CNeacTBEHHOCTb He OTArolleHa, caxapHbiM anabe-
TOM He CTpagaeT.

MaumeHT obpauianca B 3apybexHble KIAMHUKU
(N3pannb), a Takxke gpyrme ydpexaeHus Poccun
B rnomckax cnocoboB fle4eHns 3Ha4YUTENbHO OTHAro-
waktouwero KayecTtBo Xu3Hu cuHgpoma BI1B.
YunTtbiBag TAXECTb COCTOAHUA NauveHTa, B NpoBe-
neHun nedyeHusa 6bi10 otkasaHo. B CM-KnuHuke no-
cne npoBeaEeHNS OHKOKOHCUANYMA U C YHETOM XN3-
HEYrpoXatrowen cutyaumm npeajyioxkeHO peLleHne
BOMPOCa: XMPYyprnyeckoe nevyeHme creHosa BlB.

CocTosiHME NMpuY NOCTYMNJIEHUU CPeOHEN CTeNeHn
TaxecTn. Temnepatypa 36,6 °C, Y4/ 28 B MUHYTY,
nynsc 90-100 B mwuHyty, A 100/60 mMm pT.CcT.
Catypaunsa 94-96% B nokoe. MNpu xonbbe 92% Ha
obeunx pykax. CosHaHue scHoe. MeHuHreanbHble
CUMNTOMbI OTCYTCTBYIOT. QuaroBasa cumnTomMaTmka
He onpepensetcs. Koxa yncras, oObIYHOW OKpackwu,
BNIQXXHOCTb ymMepeHHas. XXnBoT markuii, 6e3dones-
HeHHbI. Pr3nonornyeckre oTnpasieHns B HOpme,
Onypes afgekBaTHbIr. TOHbI cepaua siCHbIe, PUTMUY-
Hble. [lbIxaHe CroHTaHHOE, afekBaTHOE, XEeCTKOoe,
Ha BepXyLUKax pe3ko ocnabneHo, e auHUYHbIE XpUnbl
Had BCEW MOBEPXHOCTbIO fierkmx. fonoc ocunmni.
BnsyanbHO OoTMedaeTcs OTeK MSArkUx TKaHeW Lewn
1 BOPOTHVKOBOW 30HbI

Ha 3KT: pyuTM CMHYCOBbIN, NPaBUibHbIN, BEPTU-
kanbHasa 90C. YCC 96 B MUHYTY, pe3KO CHWXeH
BOJIbTAX OTBEOEHUIN OT KOHeYyHocTel, 6e3 oyarosow
naTtonorumn.

Ha peHTreHorpaMmmax opraHoB rpyaHON KNEeTKU
JleBO€ JNlerkoe 3Ha4YnTebHO YMEHbLLEHO B 0O6beME.
B npukopHeBoW 30He, cneBa, 0603HavYeHa MHDUIb-
Tpaumsa C Ny4UCTbiIMU KOHTypamu. TeHb cpegocTte-
HUS 3HAYUTENIbHO paclUMpEHa, BEPOSTHEE BCErO,
3a CYET YBEJIMYEHHbIX MM@aTNYECKNX Y3JI0B Cpe-
noctenua. Onpenensaercs BbICOKOE CTOSIHME NEBOIO
Kynona gnadparmbl. TeHM KOPHEN Nerkux paclumpe-
Hbl, CTPYKTYpa 1Ux He npocnexmBaeTtca. Cnpasa ana-
dparma 06bIYHO pPacnosioXeHa, C YHeTKUMU POBHbI-
MM KOHTYypamu. TeHb cepaua He anddepeHumnpyeT-
Csl 3a CYeT aTenekTasa.

Mo gaHHBIM ANMArHOCTUYEeCKOoM GPOHXOCKONUK Ha
YPOBHE HUXHEN TpeTu Tpaxew onpenensieTcd cre-
NoLweecd paspactaHue OnyxofeBbiX TKaHEW, TKaHb

Puc. 1. MCKT rpyaHoro otaena. benas ctpenka — npoceBet
BlB. YepHble CTpesiKM — KOHrAoOMepatbl nm@aTnieckmx
y3/10B.

oTe4yHasl, 04aroBO rmnepemMmpoBaHa, KOHTakTHO pa-
HMMasa. CneBa MPOCBET HWXHEO0NeBOro 6poHxa
HECKOJIbKO aedOopMMpoBaH 3a CHET OTTECHEHUd
9KCTPaOpraHHbIM KOMMOHEHTOM, YCTbE BEPXHEOO-
NeBoro OpoHxa NoSIHOCTbLIO 0OTYPUPOBAHO OMNyXxoJie-
BbIMU MaCCaMu, KOHTAKTHO BbIPaXXEHHO PAHUMbIMU.
CnipaBa B NpOCBETE CNM3NCTOE COAEPKMMOE C MpU-
MECbIO MPOXMIIOK KPOBW, MPOCBET HECKOJIbKO CYXXEH
3a CYET 9KCTPAOPraHHOro KOMMoHeHTa. BbinonHeHa
caHauus nyTemM acnmpaumm CoaepXnmMoro.

Ha MCKT wewn: nnmdaaeHonatua obnacTtum wemn
BTOPWYHOIO XapakTepa, KOHrmomMmepaTt nmmdaTtmye-
CKUX y3/10B A0 38 MM.

Ha MCKT rpyaHou kieTky: MacCuBHas Meagma-
CTuUHanbHas numdageHonaTus ¢ BTOPUYHBIMU U3-
MEHEHUSAMMN B NMM@aTUHECKMX y3ax, CAABNEHNEM
M BO3MOXHOW MHOUNbTpAUUEn KpPynHbIX BGPOHXOB,
KOHrnomepatbl NuMdaTnyeckrx y3si0B pasMepamm
0o 55-70 mm.

Ha MCKT 6ptoLLHOM Mo/10CTU, HEUHKarNCynmpo-
BaHHblE y3/10Bble 06pa3oBaHnst 060UX HAAMOYEYHU-
KOB, MMEIOT NMPU3HaKmM BTOPUYHOIo reHesa (puc. 1).

KoHcunnymomMm [OKTOpPOB (OHKOCOBETOM) MNpu-
HATO pEeLUeHne O NPOBEAEHUN NAIMATUBHOIO fe-
YEeHUsT N C YH4ETOM XU3HEYrpoXaloLlen cutyauun,
nporpeccmpoBaHns cnHapoma caasneHus BlB pe-
KOMeHOOBaHa yCTaHOBKa CTeHTa B cTeHO3 BI1B.

Moo mecTHOM aHecTe3nen NMyHKTMpoBaHa npa-
Bas oOLwian GegpeHHas BeHa, YCTAHOBJIEH WMHTPO-
nbtoccep 8 Fr (puc. 2).

BeinonHeHa aHrmorpacdua Bl1B. Busyanusupy-
etca cTteHo3 95-99% Ha 1,5-2 cM Huxke 6paxuo-
uedanmyeckoro yrna.

Cpagdy nocne aHrnorpadmm no MnpPOBOAHUKY
Merit Laureate Angled Stiff 0,035-260 k mecTty
CTeHO3a 3aBefeH MPOBOAHMKOBBLIA KaTeTep
Concierge MP 18 Fr. BeinonHeHa nocnenoBaTesb-
Haa npegunatauusa 6GannoHHbIM kaTeTtepom PTA
Catheter Armada 35 8,0-80 paBneHuem 2—-10 at™m

KnnHu4eckuii npumMmep yCrieLLlHOro CTeHTUPOBaHNS BEPXHE M0J10M BEHbI
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Puc. 2. YctaHoBneH nntpoastoccep 8 Fr. Busyanuampyetcs
Kputnyeckumii cteHo3 BB Huxe 6paxuouedanmyeckoro
yrna (cTpenka).

Puc. 4. BannoHHbI KaTeTep pacnpasfieH Mo AaBlEHNEM
14 aT™m, pantenbHocTb aunatauum — 10 c.

r

Puc. 6. imnnaHtaums cteHTa “Sinus” 18 x 40 mm B BIMB.

Puc. 3. BbannoHHaa aHrmonnactvka B 30He CTeHO3a
6annoHHbIM kateTepom 8 x 80 MM nof, gaBneHnem 5 atm.

_—

Puc. 5. Pe3ynbraT 6annoHHoM aHrnonnactiku BIB.

Mocne npenpapuTenbHO GannoHHOW AunaTta-
LuMn B 0651aCTV NopaxkeHns 6bi10 BbIMOJIHEHO CTEH-
TupoBaHme cteHToMm Sinus 18 x 40 mm (puc. 6).

Ha KOHTpPONIbHOW aHrmorpamme xopoLwunn pe-
3ynbrat npouenypbl, 6e3 NpM3HakoB ANCCEKUUN,
aKkcTpaBasauuu, ambonumu n Tpombo3a, NosHoe
npunexaHue ctenTa. MNMpoueaypa 3aBepLueHa, WH-
TpoOblocep yaaneH, HanoxeHa AaBsuiasl rnoBs3ka.
MaumMeHT B COMPOBOXAEHMW Bpada OTMNpaBieH B
nanarty HabnoaeHus (puc. 7, 8).

Mocne npoBegeHHOW 3HOOBACKYNSPHOM peBa-
ckynsapusauun BlNB y nayyeHTa 3aMeTHO CHU3U-
nacb oapllika npu xoabbe. B nokoe YA/, 22 B MUHY-
Ty. MaumeHT ¢ ynydweHmem 6bi1 BbiINMcaH U3 ctaum-
OHapa Ha crefywwmii oeHb nop ambynaTtopHoe
HabngeHve oHkonora. PekomengoBaHo npoBene-
HMe OBOVIHOW Ae3arperaHTHoOm Tepanmm aCnmpuHOM
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Puc. 7. Pesynstat cteHTupoBaHus BrB. CteHT pacnpas-
neH. NpoxoaumocTs BINB BoccTaHoBNEHA.

75 Mr 1 pas B AeHb 1 knonugorpenem 75 mr 1 pas
B O€Hb, a Takxke MCNosb30oBaHMe knekcaHa no 0,4
NOAKOXHO 2 pa3a B AeHb. Ob6a3aTenbHOe npoBeae-
Hue Tpomboanactorpadpum (TAlN) yepes 1 mec.

Mo paHHbIM T3l yepe3 1 mec oTMevanach Tepa-
neBTuyeckas runokoarynsaumsa. CyObekTUBHO: Cy-
LeCTBEHHOE YMeHbllUeHMe oAblIlKkM npu Xxoabbe,
npymemMe nuuwm. PekOMEeHO0BaHO KOHTPOJIbHOE
MCKT 4yepe3 3 mMeC C UeNnblo OUEHKN COCTOSIHUA
CTEHTUPOBAHHOIO CerMeHTa.

Takum 06pa3om, Ha AAHHOM KIIMHUYECKOM
npuMepe nokasaHo, 4To cTeHTuposaHue Bl1B
C WNCMOJIb30BaHMEM CamMOopacLUMpPSIEeMOro
CTEHTA MOXET ObITb 3DPEKTUBHLIM METOAOM
paspeweHns cuHgpoma BlB, HecmoTpsa Ha
HebnaronpuaATHbIA NMPOrHO3 OCHOBHOro 3abo0-

Itis known that the superior vena cava (SVC)
syndrome is a severe, urgent complication of
various diseases characterized by affected
blood return in the SVC region (1). For the first
time this condition was described by W. Hunter
in 1758 in a patient with a syphilitic lesion of the
aorta (2). Given the anatomical features of the
SVC, i.e. thin walls, close proximity of lymph
nodes, aorta, trachea and bronchi, any process
in the adjacent tissues can lead to its obstruc-
tion and appearance of clinical symptoms (3).
Today, the malignancies are the leading cause
of this syndrome (4). The rate of the process
development is closely correlated with clinical
manifestations, often contributing to an unfa-
vourable prognosis of the disease. The stand-
ard treatment options for cancer patients with

Puc. 8. HnxHWiA kpait cTeHTa.

neBaHusA. BbICTPbIN perpecc TSXKENOW KIMHU-
4ECKOW CUMMTOMATUKM, ManoTpaBMaTU4YHOCTb
BMeLUaTenbCcTBa U OTCYTCTBME HeobXoOMMo-
CcTn obLen aHecTe3anm obyCroBUAN XOPOLLWIA,
6e3onacHbIi pes3ynbTaT JaHHOM npouenypbl.
Mop6op aHTUTPOMBOTMYECKOW Tepanun ¢ Mno-
MOLLIbIO COBPEMEHHbIX fTabopaTopHbIX TECTOB
NMO3BONINS UCKITIOYUTb TPOMOO3 MeTaIMYeCcKo-
ro CTeHTa B TeYeHMe CpokKa 3HO0TENu3auum
(1 mec). B pesynbraTte ycnewHoe CTeHTMPOBa-
Hne BIB no3Bonunio yBeNU4YUTb MPOLOSIKN-
TeNbHOCTb XXU3HW Y OAHHOr0 naumeHTa n natb
eMy WaHC aas npoao/iKeHUs NpPoTUBOOMYXO-
NneBoro nevyerHus. besycnoBHO, ONA OKOH4a-
TeNbHbIX BbIBOOOB HEOOXOOMMO AasbHenllee
HaKOMJIEHME OMbiTa N NPOBEAEHNE KITMHUYEC-
KX nccneagoBaHUn.

SVC syndrome are as follows: symptomatic ther-
apy, radiotherapy, chemotherapy, anticoagulant
therapy, and SVC bypass grafting (1, 5, 6).

The interventional techniques are most
widely used for prevention and treatment in pa-
tients with CHD. While the interventional treat-
ment options are being developed and endo-
vascular tools are being improved, the reports
on successful stenting for SVC syndrome have
become to appear (6-8). The idea itself is to
provide symptomatic and mechanical expan-
sion of the stenosed SVC and to improve the
venous outflow rather than affecting the cause
of its occurrence in contrast to radiotherapy
or chemotherapy. In most cases, the stenting
of the developed stenosis allows immediately
to relieve the clinical symptoms and thus to

KnnHu4eckui npumMmep yCrieLLHOro CTeHTUPOBAHNS BEPXHE M0J10M BEHbI
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give time for etiological treatment. Moreover,
it should not be forgotten that this syndrome
is commonly observed in patients dying from
cancer for whom medical care is no longer
provided by specialized cancer care facilities
and this intervention may be the only chance
to relieve severe life-exacerbating clinical signs.
In our opinion, the advantages of SVC stenting
are as follows: lesser invasiveness, short pro-
cedural time, no general anesthesia, short-
term hospitalization (the patient can be dis-
charged the next day).

There are very few national publications
devoted to this treatment option for SVC syn-
drome, meanwhile a number of questions
remain, i.e. the choice of the stent type - self-
expanding or balloon-expandable, duration
and type of antithrombotic therapy, to which
today there are no definite answers.

We present a clinical case of successful
endovascular treatment (stenting) in a terminal
oncological patient with SVC syndrome.

Male patient G. 46 y.o., case history #17T/0479,
was admitted to the Surgical Department of LLC
“SM-Clinic” on June 13, 2017 at 10:05 a.m. with
complaints of dyspnea at rest, shortness of breath,
cough with hemoptysis, pain in swallowing, dyspha-
gia, swelling of the face and neck.

Diagnosis on admission: metastases of renal cell
carcinoma in the lymph nodes of the mediastinum,
neck, supraclavicular regions on both sides, left
subclavian region, and adrenal glands. Condition
after therapy with Sutent and Opdivo (2014-2016),
progression while on the hormonal therapy. Superior
vena cava syndrome. Tumor-induced stenosis of the
left upper lobe bronchus and trachea. Hemoptysis.
Tumor intoxication. Robot-assisted argon plasma
coagulation (APC)/destruction of tumor masses in
the trachea. APC recanalization of the left upper lobe
bronchus dated April 04, 2017.

Medical history. Smoking for app. 30 years —
10 cigarettes per day. According to the patient, me-
diastinal lymphadenopathy was diagnosed in 2014;
metastases of renal cell carcinoma were repeatedly
confirmed by immunohistochemistry. No other pa-
thology was revealed upon examination. In Israel, he
was treated with Sutent and Opdivo, the disease has
progressed. A biopsy was performed in the European
Clinic, a molecular genetic testing of the tumor was
done and hormonal therapy was prescribed.
Hemoptysis while on treatment. Afterwards, he was
admitted to the CIMT (Center for Innovative Medical
Technologies) for argon plasma coagulation of the
bronchial and tracheal masses. The patient continu-
ously receives Nolpaza 20 mg BID, Ganaton 1 tablet

TID, Ketoprofen 1 tablet TID (for pain), and Dicynone
0.25 mg QID.

From November 2014 to February 2016, the pa-
tient received chemotherapy with Sutent 50 mg dai-
ly. From February 2016 to July 2016, the patient re-
ceived nivolumab.

From March 23, 2016 to April 13, 2016, palliative
radiotherapy on the right cervical lymph nodes was
conducted (the total dose was 40 Gy for 15 frac-
tions, the single dose was 2.6 Gy, cobalt-based
therapy).

From May 30, 2016 to July 01, 2016, radiothera-
py for the conglomerate of enlarged mediastinal
lymph nodes was performed (the total dose was 45
Gy for 25 fractions, the single dose was 1.8 Gy
(based on the recommendation provided by the on-
cologist from Rambam Hospital, Israel). Despite the
treatment, there was temporary improvement fol-
lowed by disease progression and increasing clinical
symptoms.

MSCT revealed superior vena cava stenosis.

He denies alcohol abuse, has no evidence of he-
reditary problems, and does not have diabetes mel-
litus.

The patient seek medical help in the foreign clin-
ics (Israel) as well as other Russian institutions
searching the treatment options for superior vena
cava syndrome which significantly aggravates qual-
ity of his life. Given the severity of the patient’s con-
dition, the treatment was not granted. In the SM-
Clinic, given the life-threatening situation, the board
of oncologists proposed the surgical treatment for
the superior vena cava stenosis.

His condition on admission was moderate. Body
temperature — 36.6 °C, respiratory rate — 28 per min-
ute, pulse — 90-100 bpm, BP - 100/60 mmHg, satu-
ration — 94-96% at rest and 92% on both arms when
walking. Conscience is clear. There are no menin-
geal sings. No focal neurological symptoms re-
vealed. The skin is clear and of normal color, the
moisture is moderate. The abdomen is soft and
painless. The bowel and bladder habits are normal,
urine output is adequate. Heart tones are clear and
rhythmic. Breathing is spontaneous, adequate,
harsh, dramatically weakened at the apexes; there
are single rales over whole lungs surface. The voice
is hoarse. On visual examination, there is a swelling
of the soft tissues of the neck and collar zone.

ECG showed regular sinus rhythm, the heart’s
electrical axis is in the vertical plane. HR — 96 bpm.
The extremity lead voltage is dramatically reduced;
without local pathology.

The chest X-ray shows that the dimensions of the
left lung are significantly reduced. There is an infiltra-
tion with radiant contours in the left lung hilum. The
mediastinal shadow is significantly expanded, most
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likely due to enlarged mediastinal lymph nodes.
The left diaphragm is elevated. The shadows of the
pulmonary hilums are enlarged, their structure are
not traced. On the right side, the diaphragm is nor-
mally located with well-defined smooth contours.
The heart shadow is not differentiated due to ate-
lectasis.

The diagnostic bronchoscopy revealed spread-
ing growth of tumor tissue at the lower third of the
trachea; the tissue is swelling, focally hyperemic,
and vulnerable upon contact. The lumen of the left
lower lobe bronchus is slightly deformed due to dis-
placement by extraorganic component; the orifice of
the upper lobe bronchus is completely obstructed
by tumor masses which are markedly vulnerable
upon contact. There is mucous content with blood-
streaks on the right side of the lumen; the lumen is
moderately narrowed due to the extraorganic com-
ponent. The lavage was performed via aspiration of
the content.

Cervical MSCT: secondary cervical lymphadeno-
pathy, conglomeration of lymph nodes up to 38 mm.

Chest MSCT: massive mediastinal lymphadenop-
athy with secondary changes in the lymph nodes,
compression and possible infiltration of the large
bronchi, conglomeration of lymph nodes up to 55—
70 mm.

Abdominal MSCT: non-encapsulated nodules in
both adrenal glands with evidence of secondary na-
ture (Fig. 1).

The council of physicians (oncology board) deci-
ded to provide palliative care and, given the life-
threatening situation and progression of the superior
vena cava syndrome, to recommend the stenting
of the stenosed superior vena cava.

Under local anaesthesia, the right common femo-
ral vein is punctured, and sheath introducer 8F is
placed (Fig. 2).

Angiography of the superior vena cava is per-
formed. The stenosis up to 95%-99% is visualized
1.5-2 cm below the brachiocephalic angle.

Immediately after angiography, the guiding cath-
eter Concierge MP1 8 Fr is delivered over the wire
Merit Laureate Angled Stiff 0.0835-260 cm to the
stenosis. Consecutive predilatation using the balloon
catheter PTA Catheter Armada 35 8.0-80 (pressure
2-10 atm for 10-30 sec) was performed (Fig. 3-5).

After predilatation, the stent Sinus 18 x 40 mm
was implanted in the affected area (Fig. 6).

The control angiography represented a good re-
sult of the procedure without evidence of dissection,
extravasation, embolism and thrombosis; the stent
apposition is complete. The procedure is finished, the
sheath is removed, and the compressive bandage is
applied. The patient accompanied by a physician was
transferred to the ward for observation (Fig. 7, 8).

Fig. 1. Chest MSCT MCKT. White arrow — the lumen of
the superior vena cava. Black arrows — the conglomerates
of the lymph nodes.

Fig. 2. A 8 Fr introducer is inserted. Critical stenosis
of the SVC is seen below the brachiocephalic angle
(arrow).

After endovascular revascularization of the supe-
rior vena cava, the shortness of breath decreased
markedly when walking. Respiratory rate at rest is
22 per minute. The next day, the patient was dis-
charged with improvement for outpatient follow-up
by an oncologist. Dual antiplatelet therapy with aspi-
rin 75 mg QD and clopidogrel 75 mg QD, as well as
Clexane 0.4 mg subcutaneously BID are recom-
mended. Thromboelastography (TEG) was required
to be performed in 1 month.

Based on the 1-month TEG results, therapeutic
hypocoagulation was found. Subjectively the patient
reported significantly reduced shortness of breath
while walking and eating. A 3-month follow-up MSCT
is recommended to evaluate the stented segment.

Therefore, this clinical case shows that SVC
stenting with a self-expanding stent can be an
effective treatment option for SVC syndrome
despite the unfavourable prognosis for the un-
derlying disease. The rapid resolution of severe
clinical symptoms, less invasiveness and no

KnnHu4eckui npumMmep yCrieLLHOro CTeHTUPOBAHNS BEPXHE M0J10M BEHbI
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MHTEPBEHLIMNOHHAST AHTIOJ10I VIS

Fig. 3. Balloon angioplasty in the area of stenosis using Fig. 4. Balloon catheter is deployed with 14 atm pressure,
balloon catheter 8 x 80 mm (5 atm pressure). the duration of dilatation — 10 sec.

r‘

Fig. 5. Results of balloon angioplasty of the superior Fig. 6. “Sinus” stent (18 x 40 mm) is implanted in the
vena cava. SVC.

Fig. 7. Results of SVC stenting. The stent is deployed. Fig. 8. The lower stent’s edge.
The SVC patency is restored.
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need in general anaesthesia contributed to
a good, safe result of this intervention. The
selection of antithrombotic therapy using the
modern laboratory tests allowed to exclude
thrombosis of the metal stent during its endo-
thelization (1 month). As a result, the success-
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BnavsHue 0cob6eHHOCTEH aHATOMMUM MOYEUYHbIX HEPBOB
Ha 3¢p¢heKTUBHOCTb PafiMO4ACTOTHOM abnauum
NOYeYHbIX apTEPHH

C.C. MuxavinoB'*, I'.I". XybynaBa', K.J1. KosznoB'?, A.H. LLiniikeBny’,
B.C. Yupckuii', O.M. 3abpoackas?®, A.3. lNyxanbckas?

' BoeHHO-MmeaunumHckas akagemusi nmenn C.M. Kuposa, CaHkT-lleTepbypr, Poccusi
2CaHkTt-lNeTepbyprckuii UHCTUTYT Guoperynsumnn n repoHTosnorin, CaHkT-letepbypr, Poccus
3 PHXU umeHnun npogeccopa A.J1. lNoneHosa, CaHkT-leTepbypr, Poccus

B cTatbe npeactas/ieHbl Pe3ysibTaTtbl UCCAEA0BaHNS aHATOMUM HEPBOB MOYE€YHbIX apTePUH, MoJly4eHHbIX OT
13 naumeHTOoB nocsie BCkpbiTus. OLeHeHbl AnamMeTp HePBHbIX BOJIOKOH, X PACCTOSIHUE 10 UHTUMbI Ha pa3Jiny-
HbIX y4acTkax apTepuu, ornpeaesieHbl Hanbosiee onTuMasbHble TOYKU JJIS BbINOJHEHUS PeHalbHOMU AeHep-
BauUuu.

KnroueBbie cnoBa: apTepvasibHasi r’mnepTeH3uvs, PE3NCTEHTHasl MrnepTeH3usl, aHatToOMusl MOYE€YHbIX HEPBOB,

peHanbHas AeHepBaLVs, Paano4yacToTHas abssaums roYyeqHbiX apTepPuii.

Effect of the Renal Nerves' Anatomical Features
on the Efficacy of Radiofrequency Ablation

of the Renal Arteries

S.S. Mikhaylov'*, G.G. Khubulava', K.L. Kozlov' 2, A.N. Shishkevich’,
V.S.Chirskiy', Yu.M. Zabrodskaya?®, A.E. Pukhalskaya?

'S.M. Kirov Military Medical Academy, Saint Petersburg, Russia
2Saint Petersburg Institute of Bioregulation and Gerontology, Saint Petersburg, Russia
3 Polenov Neurosurgical Institute, Saint Petersburg, Russia

The article presents the results from the study investigating the anatomical pathology of the renal arterial
nerves from 13 patients after autopsy. The diameter of nerve fibers and their distance to arterial intima in
different parts of the artery were estimated, the most optimal sites for renal denervation were determined.

Keywords: arterial hypertension, resistant hypertension, anatomy of the renal nerves, renal denervation,

radiofrequency ablation of the renal arteries.

Llenb nuccnepoBaHusa: n3y4ynTb aHAaTOMMUIO
NMOY€YHbIX HEPBOB, NX PACrOIOKEHNE OTHOCU-
TeNbHO MHTUMbI MOYEYHOW apTepumn ansa onpe-
neneHns Hanbonee adPEKTUBHbBIX TOYEK Bbl-
NOJSIHEHWNSI PAAMOYaCTOTHOW abnaumu.

OOocHoBaHue. PeHanbHas paeHepBayums
ABNAETCA OAHUM U3 Hambosiee WN3yHeHHbIX
MHCTPYMEHTaNIbHbIX MEeTOA0B NleyeHus pesu-
CTEHTHOMW apTepuasnbHON TUNEPTEH3UUN.
OpHako gaHHbI MEeToh NleYyeHus He Bcerpa
okasbiBaeTcs 9PPEKTUBHbIM, YTO MOXET ObITb
CBSI3aHO C OCOOEHHOCTSAMM aHaTOMUK Mo4eu-
HbIX HEPBOB Y Pa3J/INYHbIX MALVEHTOB.

MeTopabl. lccnepoBaHne OCHOBAHO Ha U3-
YYEHUU TMCTONIONMYECKMX NpenapaToB Noyey-
HbIX apTepui, MOy4eHHbIX OT 13 naumeHToB
rnocne nux cMepTu.

PesynbtaTtbl. KOAMYECTBO HEPBHBLIX BOJIO-
KOH B MPOKCUMasibHOM OTAEsie apTepun Co-
ctaBmno 43 [25,3; 51], B cpegHem oToene —
42 [29; 47], B guctanbHom — 33 [27; 40]
(p = 0,54), amameTp HEPBHbIX BOJIOKOH COCTa-
BUN 67,4 [37,7; 133,9] mkm, 59,5 [36,8; 111,7]
MKM 1 49 [32,3; 80,8] mkm (p < 0,05) cooTBeT-
CTBEHHO. MepgmaHa paccTosHUS pacnonoxe-
HUS HEPBHbIX BOJIOKOH OT MHTUMbI apTepumn
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cocTaBnssa B NPOKCUMasibHOM 4acTu apTepun
2 [1,23; 3,3] mm, B cpeaHen yactn 1,74 [1,26;
2,73] mm, a B auctansHon 1,2 [0,92; 1,87] mm
cooTtBeTcTBeHHO (p < 0,05).

BbiBOAbI. Hanbonee npuemnemMbiM y4acT-
KOM C TOYKM 3peHnst apPeKTUBHOCTU peHasib-
HOW OeHepBauun aBNSeTCS OUCTaNIbHbIA OTAEN
Mo4Ye4vyHom apTepun.

TepMuH “pes3ncTeHTHas apTepuasnbHas -
nepteH3na” nosasuncsa B 1960-x rogax (1)
1 O3Hayan rpynny naymeHToB C TPyOHO nogga-
IOLLENCSA NIEYEHUIO apTePUaNIbHOW rMNepTeH3N-
e Ha doHe ncnonb3oBaHUsa 3 Unu Gonee aHTU-
rMNEepPTEH3MBHbLIX MpPenapaTtoB  PasfiNyHbIX
K1accoB, BKloYasa anypeTtuk (2-5).

Mo paHHBIM MMPOBOI NUTEPATypPbl, apTepu-
anbHoOM runepTeH3nen ctpagaet oo 30% Hace-
neHnsa 3eMHoro wapa (6). Cpegn Bcex nuu,
CcTpajallwmx apTepumanbHON FMNepTeH3nen,
0o 9% cTtpagaloT pe3ncTeHTHon dopmont (7).
Takxe N3BECTHO, YTO NMNEepPTOHUS SABISETCS Of-
HUM K13 MaBHbIX (aKTOPOB pucka CepaeyHo-
COCYONCTbIX OCNIOXKHEHUI  CMEPTHOCTU, B CBS-
31 C YeM nopaep)XaHme HOPMasbHbIX LGP
apTepuranbHOro AaBfiEHNS O4YEHb BaXKHO B XMN3-
Hu 4yenoseka (8, 9).

Bnarogaps passuTon (papmMakonorm4eckomn
MPOMBILLJIEHHOCTU M ycrnexam 39TOW oTpaciu
B T€YEHWME NOCNeoHNX OECATUNETUIN NOABUIIOCH
[OBOJIbHO GONbLIOE KONMYECTBO MpenapaTos,
MO3BOJIAIOWMX NOOOEPXMBATL apTepuasibHoe
OAaB/IEHNS HA NPUEMSIEMOM YPOBHE, OAOHAaKO
TabneTky He MOryT PELUNTb 3Ty 3ada4y y naum-
EHTOB C PE3UCTEHTHOM rMNepTeH3ven. B Hava-
ne 2000-x ronoB NOSBUIICS UHCTPYMEHTasbHbIN
METOA, NIEYEHUSA PESNCTEHTHON MMNEPTEH3UN —
peHanbHas OeHepBauuvs, KOTOPbIM 3ak/daeT-
CSl B paspyLUEeHUN HEPBHbIX BOJIOKOH, MPOXOad-
WMX B aABEHTULMM MOYEYHbIX apTeEPUN N Kak
cnencTBve gecmmnaTusanmm noyek, 4To B CBOIO
o4yepenb NPUBOAUT K CHUXXEHUIO N KOHTPONPY-
€MOCTU apTepmasibHOro AaBieHUd Kak Ha GOHe
MeauKaMeHTO3HOW Tepanum, Tak u 6e3 Hee.
MosiBMBLUAACA BO3MOXHOCTb MobeamnTb apTe-
prasibHYO FMNEePTEH3MNIO BO BCEX €€ NposiBfe-
HUAX Bbi3Bana OONbLUOW BCMNECK B MWPOBOWN
BpayebHoW obLlecTBeHHOCTW. Bbinn npoBeae-
Hbl KJIMHMYEcKkue wunccnepoBaHusa Simplicity-1
n Simplicity-2, nokasaswmne 3pPeKTUBHOCTb
OaHHOro metoga nedveHuns. OgHako nocnenyto-
ee 3a HAMU Cnenoe MHOMOLLEHTPOBOE paH-
OOMUN3NPOBaAHHOE uccnegoBaHue Simplicity-3
rnokasasno, YTO HET OOCTOBEPHOMN pasHuMLbl MO
9P PEKTUBHOCTU CHUXEHUA apTepuasibHOro
LaBNEHNA MeXOy KOHCEpPBATUBHOW Tepanuen

U peHaNnbHON AeHepBaumen. ITO, BO-NEPBbIX,
CHU3UNO YPOBEHb ONTMMM3MA W UHTEpeca
K MHCTPYMEHTaJIbHbIM METOAAM JIeHYEHUS TU-
nepTeH3nn Cpean Bpadven, HO Takxke BbiI3BaSIO
psa, AUCKYCCU 1 pa3bupaTenbCTB, MOCBALLEH-
HbIX BOMPOCY “nposana” HoBOro cnocoba neve-
HUA rnepToHn. OCHOBHOM MOTWMB 3TUX pac-
CYXOEHMIM CBOOUICS K TOMY, YTO CKOp€Ee BCEro
He BCEM nauueHTam Oblna BbIMOSIHEHA OEHEP-
BaLMs MO Noka3aHMsaM, He Yy BCEX MaUVEHTOB
Mo psay NpuyMH (B TOM 4YMUCEe Masbli OnbIT
oreparopa) npouenypa [octurna TexHu4e-
CKOro ycriexa B BuAg€ MOJIHOrO pas3pyLUeHus
HEPBHbLIX BOJIOKOH N AeHepBauuy noyku. YTo
HemManoBaXHO, Ha CEerogHALHWN OeHb Oen-
CTBUTENIbHO HET [OO0CTOBEPHbLIX CNocoboB
oueHNTb 9P PEKTMBHOCTL NPOLLEeAYPbI “Ha one-
paunioHHOM cTone”.

Bce 9T BONpoOChl 1 006CYyXXAEHUNSA MOBNEKN
3a coboli psn nccnenoBaHmnii, KOTOPbIE BbIIBU-
NIV rpynnbl NAaUVEHTOB, Y KOTOPbIX BbIMOSIHEHWE
peHanbHOM OeHepBaumMn OEeNCTBUTENTbHO 3d-
dekTnBHO. Takxke ynennnocb ocoboe BHUMaHME
N TEXHUKE BbINONHEHMA npoueaypbl. B yact-
HOCTW, Ha 3ape CTaHOBNEHUS 3TOW METOOMKU
BO3OENCTBME pagmo4acTOTHOro KaTteTtepa
MPOM3BOANIIOCH NPENMYLLEECTBEHHO B MPOKCU-
MasibHOM N CPEOUVHHOM CErmMeHTax NoYeyHomn
aptepun. Ho B O4HOM 13 9KCNEPUMEHTASIbHbIX
nccnegoBaHU Ha XUBOTHLIX ObIIO NOKa3aHo,
YTO BbINOJIHEHME BO3OENCTBUA B OUNCTANIbHOMN
yactn aptepunm nmbo Ha ee CermMeHTapHbIX
BeTBsAX OblNo 6onee apDEKTUBHO, YTO OLEHU-
BaJIOCb KOHLIEHTpauunen snuHedpuHa nocne
npoueaypsbl B noyke (10).

Takxe npuvBnekna BHMMaHue paboTa, no-
CBSLLEHHAs 9N1ekTPOPU3NO0IOrM4eckomMy Kap-
TUPOBAHMIO MOYEYHbIX apPTEPUI C LLESBbIO Onpe-
nenutb Handonee onTUMasbHble N 3P PEKTUB-
Hble TOYKM BO3AENCTBUS PaLNO4aCTOTHOrO
katetepa. Pesynbratbl 310N paboTbl Takxe
nokasanu, 4To OeHepBauuio LenecoobpasHo
BbIMOJIHATb B AMCTaJIbHbIX y4acTKaxX Mo4YevyHomn
aptepuu (11).

Takmm o06pa3om, BO3MOXHas adPeKTUB-
HOCTb MNPOBOOMMON OEHEPBaAUMM MNOYEYHOMN
apTepum CBOAUTCS K aHATOMO-IMCTOornye-
CKNUM 0COBEeHHOCTAM. B yacTHOCTU, NOCKOSbKY
rnmybuHa nopa)aroliero AencTeus paamova-
CTOTHOroO kateTepa He 6earpaHu4yHa U paBHa
B cpeaHeM 3,5 MM, TO LeniecoobpasHo BbIMo-
HATb abNAUMIO Ha Tex yyacTkax apTepuu, roe
HanbonblUee KOJIMYECTBO HEPBHbLIX BOJSIOKOH
MakcuManbHO ONM3KO K MOBEPXHOCTU BHY-
TPEHHEN CTEHKM NOYe4YHOon apTepun. B ogHom
13 paboT Ha Mogensx cobak ObI1O NokasaHo,

BnusiHne ocobeHHOCTeri aHaTOMMM MoYe4YHbIX HEPBOB HA 3 PEKTUBHOCTb

PaanoyacToTHOM abnsLmy NoYeYHbIX apTepuii
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Ta6nuua 1. O6LUMe CBeLeHNS O NaLMeHTax

MeauumHckmin aHaMmHe3
Ne Bospacr, Mon
n/n roawl apTepuasnbHas caxapHblil auabeT aTepocksepos
rMNepTeH3ns npyrux 6acceiHoB
1 80 X Oa Het Oa
2 61 M Ja Het Het
3 56 X Het Ha Het
4 52 M Het Oa Het
5 76 X Oa Het Oa
6 78 M Het Het Ja
7 80 X Ja Het Ja
8 69 M Ja [a Ja
9 81 X Het Het Ja
10 56 M Het Ha Het
11 7 X Oa Het Oa
12 58 M Het Het Het
13 69 M Oa Het Het

4TO HanbosnblUee KONMYECTBO HEPBHbLIX BOJIO-
KOH (61%) pacrnonoXeHo Ha pPacCTOAHUU OT
1 00 2,5 MM OT BHYTPEHHEWN CTEHKN apTepun,
npu atom 20% BOJIOKOH pPacrjloXeHO Ha pac-
cTosiHUK OT 2,5 00 3,5 MM OT BHYTPEHHEI CTeH-
kn aptepum n 12% BONoOKoH — oT 3,5 0o 6,7 mMm
OT BHYTPEHHEN CTeHkn apTtepun. Npu aTOM
Mo pesynbraTtaM rMCTOA0rM4Yeckoro Uccneao-
BaHMS nocne npoueaypbl aeHepsaumn 90%
pa3pyLUEHHbIX HEPBHbIX BOJSIOKOH pacnosnara-
JIOCb Ha paccTosHUM 80 3,5 MM OT BHYTPEHHEN
CTEHKM no4ve4vHon aptepum (12). CywecTByeT
HECKOJIbKO paboT, ONMMUCLIBAIOLLIMX MMKPOAHATO-
MUIO MOYEYHbIX apTEPUIN N HEPBOB, HO OHU B HE-
KOTOPbIX MOMEHTax MNPOTUBOPEYMBbLI, HaNpwu-
MEepP B KOJIMYECTBE HEPBHbLIX BOJIOKOH Ha pas-
JINYHOM  yOaNIEHUM OT CTEHKM TMOYEYHOM
apTepumn, 4To 0COBEHHO akTyaslbHO C NO3MLMK
npouenypbl peHanbHowm aeHepeaumn (13, 14).

Hawe mnccnepoBaHmMe OCHOBAHO Ha M3ydye-
HUU TUCTONIOMMYECKNX MPenapaToB MOYEYHbIX
apTepui, Nosy4eHHbIX OT 13 nauneHToB nocne
nx cMmepTtn. Mudpopmauma o nauveHTax npen-
cTaBfieHa B Tabn. 1.

MepguaHa Bo3pacTa cocTtaBuna 69 [58; 78]
net. bonblias 4yacTb NAUMEHTOB UMENN aTepo-
CKJ1EPO3 B Pa3/INYHbIX COCYAUCTbIX BaccerHax,
y 7 B uctopun 60ne3HN 3HA4YUICS ONarHos
apTepuanbHOW rMnepTeH3NN.

3abop maTepmana npou3BoansICa BO BPEMS
BCKPbITUS, NPV 9TOM MOYeYvyHas apTepust nucce-
Kanacb C MakCUMasibHbIM KOJIMYECTBOM TKaHWU,
HaxoOsLwencsa BoKpyr aptepun. N3baTelin ma-
Tepunan nomeliancsa ansa eukcauum B 3abyde-
peHHbIn 10% pacTtBop dopmanmHa. VMcnonb-
30Basiacb CTaHgapTHas nNpoBoaka no cnmpTam
BO3pacTaloLLlen KOHLUEHTpauumn, matepuan 3a-
nmeancsa B napaduH. 13 napadumnHoBbIx 610KOB

M3roTOBNSAJINCL NOMEPEYHble CepuiiHble cpe-
3bl apTepun TonwmnHom 5-7 mkm. Bbina wc-
MoJsIb30BaHa OKpacka remMaTOKCUIMHOM U 30-
3MHOM.

MMMYHOrMCTOXMMNYECKOE nCCnenoBaHmne
BbIMOJ/IHANOCL Ha NapadUHOBLIX Cpe3ax Mo
CTaHOapPTHOMY MNPOTOKOAY C OEMACKMPOBKOM
aHTUreHa B BOOSIHOM 6aHe B UMTpaTHOM byde-
pe. [1na BbIABIEHUS HEPBOB B CTEHKE MOYey-
HOM apTepun MCNOoNb30BaNCb MEPBUYHbIE
aHTuTtena K HempodpunamenHtam — NF (DBS)
B pa3segeHun 1:100 n nonnmepHasa cucrtema
netekunm EnVision (Dako). Ons Busdyanusaumm
aHTUreHa MCcronb30BasiCsa PacTBOP ANAMUHO-
6eH3ugmHa (OAB) dupmbl Dako. Nonoxurens-
Hasg MMMYHOIMMCTOXMMUYECKas peakuusa npo-
sIBNgnacb B BUAE KOPUYHEBOIO OKpaluVBaHUS
aKCOHOB HEPBOB.

[Mocne nokpacku noJslydeHHble npenapatbl
ckaHupoBanucb npu yeenmdeHun 200 B pyu-
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Puc. 1. lNpumep ckaHMPOBaAHHOIO NpenapaTta NoYe4yHom
apTepun (cTpenkamm 0003Ha4YeHbl HEepPBHbIE BOJIOKHA,
MYHKTUPOM — MHTMMA apTepun).
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Tabnuua 2. JnameTp HEPBHLIX BOIOKOH B Pas3fN4HbIX OTAENax apTepum

Konnyectso [vameTp HEPBHbIX BOJIOKOH, MKM
Otnen HEepPBHbIX
BOJIOKOH no50 | or50 | or100 | ot 150 | 01250 | o1 500 | oT 1000 | 6Gonee
(Bcero) 00100 | no 150 | po 250 | ;o 500 | o 1000 | mo 1500 | 1500
MpokcrManbHbIi 522 4ncno 181 167 68 60 31 11 3 1
nons, % | 34,67 | 31,99 | 13,03 11,49 | 594 2,11 0,57 0,19
CpenHuii 573 4ymeno 239 172 80 45 31 6 0 0
ponsa, % 42 30 14 8 5 1 0 0
JuncTtanbHbin 468 4yncno 240 143 34 28 21 1 1 0
nons, % 51 31 7 6 4 0 0 0
Ta6nuua 3. PaccTosiHMe OT HEPBHbIX BONTOKOH 10 MHTUMbI B Pa3HbIX OTAeNax aptepum
Konnyectso [vnameTp HePBHbIX BOMIOKOH, MKM
Otnen HEPBHbIX
BOJIOKOH
(BCEro) no 3,5 ot 3,5006 ot 6 1o 10 6onee 10
MpokcrManbHbIi 522 ymcno 407 88 19 8
nons, % 77,97 16,86 3,64 1,53
CpenHuii 573 ymcno 487 63 23 0
nons, % 85 11 4 0
JuncTanbHbiit 468 ymcno 453 14 1 0
nons, % 97 3 0 0

HOM pEXMME B CBET/IOM MOJIE HA CKaHUPYIO-
wem mukpockone Pannoramic Midi (puc. 1)
0N aBTOMaTMYECKOro CKaHMpOBaHUS npena-
patoB — 3DHISTECH (BeHrepckasa Pecnybnuka).

Mony4eHHble B Xx04e cKaHMpoBaHUS n3obpa-
>KEHUST OLLEHMBANVCh MPU NOMOLLM NPOrpamMmel
CaseViewer. lNony4yeHHble pe3ynbTaTbl 3aHOCU-
ancb B 00wyto 6a3dy anga ganbHenwero cratm-
CTNYECKOro aHannsa, KOTopblii Oblil BbINOAHEH
B nporpamme IBM SPSS Statistics for Mac
C MCNOJIb30BAHMEM CTaHOAPTHbIX MaKeTOB.

OCHOBHOI 3aga4ei JaHHOro uccieaoBaHUs
SIBUJIOCb BbISIBJIEHME BO3MOXHbIX pPas3nnymi
B MNPOKCUMAasIbHOM, CpPedHeEM U AuUCTasibHOM
ydyacTkax No4YeyHoW apTepun, KOTopble MO
Obl NOBUATL Ha 9(PEDEKTUBHOCTb PEeHasbHOM
aeHepBaunn. OueHnBanncb Takne napamMmeTpbl,
Kak gvamMeTp W TOJLWMHA CTEHKU apTepuu,
KONIMYECTBO HEPBHbIX BOSIOKOH B NapaBa3alsib-
HOM MPOCTPaHCTBE, X AYaMETP N PACCTOSHUE
[0 VHTUMbI apTepun.

TonwmHa CTEHKM apTeEPUN Ha UCCNEenYEMbIX
yyacTkax He pasnnyanncb U COCTaBusa B cpes-
HeM 1 MM, Npy 3TOM HabNAANOCh YMEHbLLUE-
HMEe guameTpa apTepuun OT UeHTpa K nepude-
pun — B npokcumanbHoMm otgene 1,03 [0,97;
1,1] mm, B cpeaoHem otoene 0,99 [0,95; 1,1]
MM, B auctansHom otaene 0,9 [0,89; 1,03] mm
(p < 0,05). MNockonbKy HA NPegMETHOM CTekJie
apTepus, Kak npasuio, He nMmena Gopmy npa-
BWJIbHOIO Kpyra, TO AUaMeTp PacCYUTbIBaICS MO
dopmyne P/3,14, rae P — oaiiHa OKPYy>KHOCTW.

KonmyecTBO HEPBHbLIX BOJIOKOH B MPOKCU-
MasibHOM oTtaene coctaBuno 43 [25,3; 51],

B cpegHem otaene 42 [29; 47], B AncTanbHOM
otoene 33 [27; 40] (p = 0,54), anameTp HepB-
HbIX BOJIOKOH cocTaBun 67,4 [37,7; 133,9] Mkm,
59,5 [36,8; 111,7] mkm 1 49 [32,3; 80,8] MKkm
(p < 0,05) cooTBeTcTBEHHO. Kak BuaHO, cpen-
HUIN AMaMEeTP N KONIMYECTBO HEPBHbIX BOJIOKOH
B NPOKCKHMaJsibHOM YacTu Obln BoJblUe, HeXe-
N1 B AMcTanbHOM. Takke Hanbonbluee Konnye-
CTBO HEPBHbIX BOJIOKOH ObISIO gMamMeTpoMm A0
50 mkm 1 coctaeuno 32, 30 u 30% B Npokcu-
MasibHOM, CPEeOHEM M OMUCTa/IbHOM y4acTkax
apTepun COOTBETCTBEHHO. Npu 3TOM B NPOK-
CMMasibHOM y4acTtke noytu B 3% cryyaen
Habnganncb HEPBHbIE BOJIOKHA AMAMETPOM
6onee 500 MKM, 4ero He ObIsI0 B cpegHem
n aucTtanbHOM oTaenax (tabn. 2).

MeguaHa paccTosHUA  pacnosioXeHus
HEPBHbIX BOIOKOH OT MHTUMbI apTEPUN COCTaB-
nsna B npokcumanbHom YyacTu aptepun 2 [1,23;
3,3] MM, B cpeaHen yactu 1,74 [1,26; 2,73]
MM, a B gucTtanbHon 1,2 [0,92; 1,87] MM cooT-
BeTcTBeHHO (p < 0,05). Takxe Obln NpoBeaeH
aHanm3 Kosm4yecTBa HEPBHbIX BOJIOKOH Ha pas-
HbIX PACCTOSIHMSX OT MHTUMbI apTepuu (Tabn. 3).

YunTbiBas gaHHble NMTEpaTypbl, yKkasbiBato-
LMe Ha To, 4TO rybuHa pa3pyLualoLlero aem-
CTBUS paaMO4acTOTHOrO KaTeTtepa He MNpeBbl-
waet 3,5 MM, TO Hambonee npuemMNeMbIM
Y4aCTKOM C TOYKU 3peHUs aPPEeKTUBHOCTU pe-
HaNbHOM OeHepBauUKM SBASIETCS OUCTasIbHbIN
oTOen noyevyHoW apTepuu, roe HabnogaeTcs
HanbosbLlEeE KOMMYECTBO HEPBHbIX BOJIOKOH Ha
yKa3aHHOM PaCCTOSIHUWU, B OT/IHYME OT MNPOKCU-

BnusiHne ocobeHHOCTeri aHaTOMMM MoYe4YHbIX HEPBOB HA 3 PEKTUBHOCTb

PaanoyacToTHOM abnsLmy NoYeYHbIX apTepuii

MaJibHOro 1 CPenHEro CErMeHToB (puc. 2).
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R ALDReMT

Puc. 2. [lnameTp HEPBHbIX BOJIOKOH U PACCTOsIHUE 00
MHTUMbI B NpOKcuMasnbHoMm (1), cpegHem (2) n guctanb-
HOM OTAEeNnax apTepun.

Objective. To investigate the anatomy of
the renal nerves and their location relative
to the renal artery intima for determination the
most effective points for radiofrequency abla-
tion.

Rationale. Renal denervation is one of the
most investigated instrumental method of treat-
ment for resistant arterial hypertension.
However, this treatment option is not always ef-
fective, which may be related to the anatomical
features of the renal nerves in various patients.

Methods. This study is based on the inves-
tigation of post-mortem tissue slides of renal
arteries obtained from 13 patients.

Results. The number of the nerve fibers was
as follows: the proximal part of the artery —
43 [25.3-51], the middle part of the artery -
42 [29-47] and the distal part of the artery —
33 [27-40] (p = 0.54). The diameter of the
nerve fibers was as follows: proximal part of the
artery — 67.4 [37.7-133.9] um, the middle part
of the artery — 59.5 [36.8-111.7] um, and the
distal part of the artery — 49 [32.3-80.8] um
(p < 0.05). The median distance between the
nerve fibers and arterial intima was 2 [1.23-3.3]
mm in the proximal part of the artery, 1.74
[1.26-2.73] mm in the middle part of the artery,
and 1.2 [0.92-1.87] mm in the distal part of the
artery, respectively (p < 0.05).

Conclusions. The distal part of the renal
artery is the most acceptable site from the point
of view of renal denervation efficacy.

The term “resistant arterial hypertension”
appeared in the 1960s (1) and indicated the

OpHako paxe cobniogeHne aHaTOMUYECKNX
KpUTEpPUEB BbIMNOJIHEHNST PEHANIbHOW OeHepBa-
UMW XU HaHeceHue HaubonbLUero Konm4ecTsa
ToYeK BO3OENCTBUA KaTeTepa B AUCTasIbHbIX
ydyacTkax MNo4YeyHoW apTepun He MOXEeT OaTb
100% rapaHTum ycnexa npouenypbl, MTOCKOJIbKY
Y psaa nauyeHToB MMeoTCS HEPBHbIE BOJTOKHA,
pacnonoxeHHble ganee 3,5 MM OT UHTUMbI ap-
TepUN 1 Kak CreacTBMe He paspylualoLlmecs
B xoge onepaumn. K coxaneHuo, Ha cerop-
HALWHWIA OEHb HEe CYyLEeCTBYEeT OO0CTOBEPHbIX
crnocoOo0B Npu XN3HW NaLMeHTa y3HaTb aHaTo-
MO ero noyvyeyHblX HepBOB, B CBA3N C 4eM
HeOGXO,EI,I/IM MONCK HOBbIX METOA0B TMPOrHo-
3MpPOBaHUA ycnexa npouenypbl peHasbHOW
JeHepBaLUun, YYUTbIBAIOLLNX HE TONbKO MOp-
donornyeckme 0ocobEHHOCTW, HO W AOpyrue
dakTopbl.

population of patients with refractory arterial
hypertension while 3 or more antihypertensive
agents from different classes, including a diu-
retic, are used (2, 3, 4, 5).

According to the world literature data, up to
30% of the global population suffers from arte-
rial hypertension (6). Among all persons with
arterial hypertension, up to approximately 9%
have refractory type of this disease (7).
Moreover, the arterial hypertension is known to
be one of the main risk factors for cardiovascu-
lar complications and mortality, and, therefore,
maintaining the normal blood pressure is very
important in human life (8, 9).

Due to the advanced pharmacological in-
dustry and success in this field over recent
decades, a rather large number of drugs have
appeared that allow to maintain blood pressure
at an acceptable level, but the drug therapy
can not solve this problem in patients with re-
sistant arterial hypertension. In the early 2000s,
an instrumental method of treatment for resist-
ant arterial hypertension appeared — renal
denervation, that involves destruction of nerve
fibers locating in the adventitia of the renal ar-
teries and, as a consequence, renal sympa-
thetic denervation, which in turn leads to de-
crease and manageability of blood pressure
while the drug therapy is used or not. The ap-
peared opportunity to control arterial hyper-
tension in all its manifestations induced a great
interest in the world medical community. The
clinical studies Simplicity-1 and Simplicity-2
were conducted and demonstrated that this
treatment option was effective. However, the
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Table 1. General information on the patients

Medical history
## Age Sex AH DM Atherosclerosis
of other locations
1 80 F Yes No Yes
2 61 M Yes No No
3 56 F No Yes No
4 52 M No Yes No
5 76 F Yes No Oa
6 78 M No No Yes
7 80 F Yes No Yes
8 69 M Yes Yes Yes
9 81 F No No Yes
10 56 M No Yes No
11 77 F Yes No Yes
12 58 M No No No
13 69 M Yes No No

subsequent blind multicenter randomized study
Simplicity-3 showed that there is no significant
difference in efficacy of decrease of blood
pressure between the drug therapy and renal
denervation. Primarily, it reduced the level of
optimism and interest in instrumental methods
of treatment for arterial hypertension among
physicians but also induced a number of dis-
cussions and investigations on the “failure”
of the new treatment option for hypertension.
The main motive of these discussions was as
follows: most likely, the denervation was indi-
cated not for all patients; the procedural suc-
cess represented as complete destruction of
nerve fibers and renal denervation was not
achieved in all patients (for a number of rea-
sons, including surgeon’s small experience).
Importantly, to date there are no reliable ways
to assess the efficacy of the intervention “on the
operating table”.

All these questions and discussions result-
ed in conducting a number of trials that identi-
fied patient populations where the renal den-
ervation is really effective. Moreover, special
attention was paid to the technique of inter-
vention. In particular, at the early stage of this
method development, a radiofrequency cath-
eter was mainly applied in the proximal and
middle parts of the renal artery. But one of
the experimental animal studies showed that
the ablation in the distal part of the artery or
its segmental branches was more effective
as measured by epinephrine concentration
after intervention (10).

Moreover, an attention was paid to the article
on electrophysiological mapping of the renal
arteries in order to determine the most optimal
and effective sites of radiofrequency ablation.
The results of this work demonstrated that the

denervation is reasonable to perform in the dis-
tal parts of the renal artery (11).

Therefore, the possible efficacy of the renal
arterial denervation is limited to the anatomical
and histological features. In particular, since the
depth of the injurious effect of radiofrequency
catheter is not unlimited and is on average
3.5 mm, it is reasonable to perform ablation in
those parts of the artery where the greatest
number of the nerve fibers is as close as pos-
sible to the inner wall of the renal artery. One
of the works in dog models showed that the
greatest number of the nerve fibers (61%) is
located at a distance from 1 mm to 2.5 mm from
the inner arterial wall, meanwhile 20% of the
nerve fibers were located at a distance from
2.5 mm to 3.5 mm from the inner arterial wall
and 12% of the nerve fibers were located at
a distance from 3.5 mm to 6.7 mm from the
inner arterial wall. Furthermore, according to
the histopathological results obtained after
denervation, 90% of the destroyed nerve fibers
were located at a distance of up to 3.5 mm from
the inner wall of the renal artery (12). There are
several works describing the microscopic anat-
omy of the renal arteries and nerves, but they
are contradictory in some issues, for example,
in relation to the number of nerve fibers at the
different distances from the renal arterial wall
which is especially important from point of view
of the renal denervation procedure (13, 14).

Our study is based on examination of tissue
slides prepared from renal arteries obtained
from 13 patients after their death. The informa-
tion on patients is presented in the Table 1.

The median age was 69 [58-78] years. The
majority of patients had atherosclerosis in vari-
ous vascular regions, 7 patients had a history

BnusiHne ocobeHHOCTeri aHaTOMMM MoYe4YHbIX HEPBOB HA 3 PEKTUBHOCTb

PaanoyacToTHOM abnsLmy NoYeYHbIX apTepuii

of the arterial hypertension.
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Fig. 1. An example of a scanned slide of the renal artery
(arrows indicate the nerve fibers, dotted line indicates
arterial intima).

The material was collected during the au-
topsy and the renal artery was excised with
the maximum amount of the tissue around
the artery. The collected material was placed in
the 10% neutral buffered formalin for fixation.
Standard ascending alcohol series was used,
the material was embedded into paraffin. The
transversal serial arterial slides with a thickness
of 5-7 microns were prepared from paraffin
blocks. They were stained with haematoxylin
and eosin. The paraffin-embedded slides were
used for immunohistochemistry in accordance
with the standard protocol with antigen retrieval
in a citrate buffer in a water bath. To identify
nerves in the renal arterial wall, the primary an-
tibodies to neurofilament — NF (DBS) (1:100)
and polymer-based detection system EnVision
(Dako) were used. Diaminobenzidine (DAB)
solution by Dako was used to visualize the anti-
gen. Positive IHC-results were manifested as
brown staining of nerve axons.

After staining, the slides were scanned using
the automatic microscope slide scanner
Pannoramic Midi 3DHISTECH (Fig. 1) (Hunga-
rian Republic) (magnification — 200x, manual
light-field mode).

The images obtained from the scanning
were assessed using the software CaseViewer.
The results were entered into a pooled data-
base for further statistical analysis, which
was performed in IBM SPSS Statistics for Mac
using standard packages.

The primary objective of this study was to
identify possible differences in the proximal,
middle, and distal parts of the renal artery
which could affect the efficacy of renal dener-
vation. The diameter and thickness of the arte-
rial wall, number of nerve fibers in the paravasal
space, their diameter and distance to the arte-
rial intima were estimated.

The thickness of the arterial wall in the ex-
amined parts did not differ and averaged 1 mm,
the diameter of the artery decreased from the
centre to the periphery: the proximal part — 1.03
[0.97-1.1] mm, the middle part — 0.99 [0.95-
1.1] mm, the distal part — 0.9 [0.89-1.03] mm
(p < 0.05). Since the artery placed on the slide
usually did not have perfectly round shape, the
diameter was calculated according to the fol-
lowing formula: P/3.14, where P is the circum-
ference.

The number of the nerve fibers was as fol-
lows: the proximal part — 43 [25.3-51], the mid-
dle part — 42 [29-47] and the distal part — 33
[27-40] (p = 0.54). The diameter of the nerve
fibers was as follows: proximal part of the artery
- 67.4 um [37.7-133.9], the middle part of the
artery — 59.5 um [36.8-111.7], and the distal
part of the artery — 49 um [32.3-80.8] (p <
0.05). As we can see, the average diameter and
number of nerve fibers in the proximal part were
greater than in the distal part. Moreover, the
largest number of nerve fibers was up to 50 um
in diameter and their amounted to 32%, 30%,
and 30% in the proximal, middle and distal
parts of the artery, respectively. Meanwhile, the
nerve fibers >500 pm in diameter were ob-
served in the proximal part (almost 3% of cas-
es) and were not found in the middle and distal
parts (Table 2).

Table 2. The diameter of the nerve fibers in different parts of the artery

Number Diameter of nerve fibers, um
Part of nerve
fibers upto | from50 |from 100 | from 150 from 250 | from 500 | from 1000 | from
(totally) 50 to 100 | to 150 t0250 | to500 | to 1000 | to 1500 |than 1500
Proximal 522 Number 181 167 68 60 31 11 3 1
Portion, % | 34.67 31.99 13.03 11.49 5.94 2.11 0.57 0.19
Middle 573 Number 239 172 80 45 31 6 0 0
Portion, % 42 30 14 8 5 1 0 0
Distal 468 Number 240 143 34 28 21 1 1 0
Portion, % 51 31 7 6 4 0 0 0

Ne 56/57, 2019



ENDOVASCULAR NEPHROLOGY

Table 3. The distance between the nerve fibers and the intima in different parts of the artery

Number Distance, mm
of nerve
Part fibers
upto 3.5 from3.5t0 6 from61to 10 more than 10
(totally)
Proximal 522 Number 407 88 19 8
Portion, % 77.97 16.86 3.64 1.53
Middle 573 Number 487 63 23 0
Portion, % 85 11 4 0
Distal 468 Number 453 14 1 0
Portion, % 97 3 0 0

The median distance between nerve fibers
and arterial intima was 2 [1.23- 3.3] mm in the
proximal part, 1.74 [1.26-2.73] mm in the mid-
dle part, and 1.2 [0.92-1.87] mm in the distal
part, respectively (p < 0.05).The number of
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Figure 2. The diameter of the nerve fibers and the
distance to the intima in the proximal (1), middle (2) and
distal parts of the artery.
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XumMmuoaMbonusauus neyeHu
Npy renaTtoUenioNIIPHOM pake
M MeTacTa3ax KOJIOPEKTAaJIbHOro paka

A.ll. NMetpocsaH*, B.B. Kydyepos, ®.A. TpugoHos, [.0. HaanHcknii

MeguumHcKnii pagmnoaorndyeckmii HaydHbli LEHTP nMeHn A.@. Libiba — ¢punnan Orby
“HauunoHanbHbIv MeanLUNHCKUI MCCen0BaTeIbCKUM LIeHTP paavoaorin” MuH3apasa Poccuuy,
O6HuHCK, Poccus

Xummosmbonuaaums ne4eHy — 370 MeTos SHAO0BACKYJISIPHOMO JIe4EHUS], 38 KOPOTKU Nepuos BPEMEHU oKa-
3aBLUNV BbICOKYIO 9(GDEKTUBHOCTH MPY NMEpBUYHOM Pake revyeHy v AaroLmi XopoLuve pesysibTarbl rnpu meta-
cTasax KOJIOPEKTalbHOro paka B ne4yeHb. B 0630pe npeacraBieHbl MCTOPUSI Pa3BUTUSI METOAA U Pe3y/bTarhbl
MHOryx aBTopoB, paboTaoLnX B 3TOM HarpaB/i€HUN.

KntoueBbie cnoBa: xyiMyoaM6013aLms, rernaToLeslo/IspPHbIV pak, MetTacTa3bl KOJIOPEKTalbHOIro paka.

Hepatic Chemoembolization for Hepatocellular
Carcinoma and Metastatic Colorectal Cancer

A.P. Petrosyan*, V.V. Kucherov, F.A. Trifonov, D.O. Nadinsky

A.F. Tsyb Federal State Budgetary Institution National Medical Research Radiological Center
of the Ministry of Health of the Russian Federation, Obninsk, Russia

Chemoembolization of the liver is a method of endovascular management, that quickly proved to be highly
effective in patients with primary liver cancer and provides good results in patients with colorectal liver
metastases. The review presents the history of this method’s development and the results of numerous authors

working in this field.

Keywords: chemoembolization, hepatocellular cancer, metastases of colorectal cancer.

Xnmnoambonusaumsa — OOAUMH N3 MEeTOoO0B
pPEernoHapHoOm Tepanuu Oonyxosen pasnyHbIX
nokanusaumn. Meton OCHOBaH Ha OKaSibHOMN
XMMmoTepanumn 3510Kka4eCTBEHHbIX HOBOOOpa-
30BaHMIN NyTeM 3aMO0NM3aLnM NUTaKOLLLER ony-
XONb apTepum aMOONM3UPYIOLLMM MaTepua-
JloM, coaepXallmm npoTUBOOMYXOJIEBbLIN npe-
napat. XuMmoamoonuaauua nedeHu (XITA,
Transcatheter arterial chemoembolization,
TACE, TAX3) - oaHa M3 PEeHTreH3aHO0Backy-
NAPHbIX METOAMK, PEKOMEHOOBAHHAA BO BCEM
MUMpPE KakK MeTo, Ie4eHs renaTtouesuTtionapHO-
ro paka u MetacTta3oB KOJIOPEKTaNIbHOro paka
B rneyeHb (1).

YCNOBHO XMMMO3MBOON3aLMIO MEYEHN MOX-
HO pa3gennTb Ha MacCHaHYK XUMUO3IMOONU-
3aUMI0 N XMMNOIMBONM3aUMIo NMpPU MOMOLLN
NleKapCTBEHHO-HaChbIWAeMbIX  MUKpoOchep.
B nepBomM cny4dae xumuonpenapaTr cMmelunBa-
IOT C MacC/SHbIM KOHTPACTHbIM BELLECTBOM

(Jlnnnopon) v BBOOAT B OMNyxOJiEBbIE COCYAbl,
B pe3ysbrate 4ero xmmMmuonpenapar 3a4epXu-
BaETCS B TKAHW OMyX0Jiv, 8 MaCnsiHbI pacTBOp
MOCTEMNEHHO BbIBOOUTCHA W3 TKAHU MNEYeHWU.
B pe3ynbrate MacisiHHON XMMnoamobonmsaumm
HacTynaeT BpeMeHHasa amMmbonnsauns, 4To no-
3BOJISET MOBTOPATb KYPCbl JIEYEHUS HEOOHO-
KpaTHo. Mpu xnMmmoambonnsaumm NekapCTBEH-
HO-HacblWaeMbiMMU MUKpochepamm (XIMMA-
JIHM) Bpemsa BO3[OencTBus xumumonpenapata
Ha OnyxoJib BO3pacTaeT, OgHaKo HacTynaeTt
MOCTEMEHHOE OKKJ/IIO3MPOBAHNE COCYOO0B, YTO
OenaeT HEBO3MOXHbIM BbINMOJIHEHME MOBTOP-
HbIX KYpPCOB NieyeHns (2).

Llens paHHoro o63opa: npoaeMOHCTPU-
poBaTtb BO3MOXHOCTU XIIA npu renaTtouen-
JIIONSIPHOM pake M mMeTacTadax B MevyeHb npu
KOJSIOpeKTasibHOM pake M 03HaKOMUTb YntTarte-
N1 C NOCNEOHNMUN KIIMHUYECKUMW PEKOMEHA-

XuMnoambonmnaaums neyeHn fnpv rernaTtoLesiiospPHOM pake v Metacta3ax KoJopeKkTaabHOro paka

UMsMu No npumeHeHmnio XarlA.
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BeepeHue

Me4yeHb — HENapHbIV opraH, camas 6onbluas
Xenesa B Tene 4yenoBeka (B cpegHeM BecuT
1500 r). PacnonoxeHa nevyeHb Henocpea-
CTBEHHO nopa gviadparmMon, B BEPXHEW 4acTu
OpPIOLLIHOM NONOCTM CNpaBa, Tak YTo NMLLIbL CPaB-
HUTENbHO HeboJbluas YacTb OopraHa 3axoauT
y B3pOCJIOro BfieBO OT cpedHen NMHUN. DyHK-
UMM nedyeHm MHoroob6pasHbl. OHa aBnsieTcs,
npexae BCero, KPyrnHoOM nuleBapuTENbHON
Xeneson, BbipabaTbiBalOLLEN Xendb, koTopas
Mo BbIBOOHOMY MNPOTOKY MOCTynaeT B ABEHaf-
LaTunepcTHyo Kuwky. En ceoicTBeHHa Oa-
pbepHas yHKUUS, OHa y4acTByeT BO BCEX
BMOax obMeHa, Takke el NPUNUCbIBalOT rop-
MOHasbHble QYHKLMK (3).

MeyeHb obnagaeT ABOMHBIM KPOBOCHabXe-
HMeM: NpudanantensHo 70% KpPoBW NMocTynaeT
M3 BOPOTHOW BEHbI, OCTaJlbHas 4acTb — U3 ne-
YEeHO4YHON apTepun. 1o BETBAM MNEYEHOYHOM
BEHbI KPOBb OTBOAUTCSH B HMXKHIOIO MOJIYIO BEHY.
Takol TN KpOBOCHABXEHNS NPUBOOUT K TOMY,
4YTO y 1/3 BCEX OHKONOrMYEeCKnx 60/bHbIX HE3a-
BMCUMO OT JlOKanm3auuy rnepBUYHON OMyXOosun
obHapyXmnBaroTCa MeTacTasbl B neyeHb. A cBs-
3aHO 9TO B NEPBYIO 04Yepeab C TEM, YTO OCHOB-
HbIM MyTEM MPOHUKHOBEHWS METacTa30B B ne-
YeHb 4BNIAETCH CUCTEMA BOPOTHOMN BEHHI,
MO3TOMY BCe 3/I0KAYECTBEHHbLIE OMyX0Jn, CBSI-
3aHHbIE C 9TOW CMCTEMOWN (XKEeNya0o4YHO-KMLLIEY-
HbI TPaKT, NOOXKEeNyao4YHas Xenesa, XenyHblin
ny3blpb, OPraHbl Masoro Tasa), MoryT 6biTb UC-
TOYHMKaMM MeTacTasoB B nedeHn. IHTepecHbIM
dakToOM ABAAEeTCA TO, 4TO B OT/INYME OT 340pP0-
BOW NapeHXxnMbl KDOBOCHAOXEHME OMyX0oneBbIX
y3510B B neyeHn Ha 95% ocyuiecTBnsieTcs 13
BHacceiHa neyeHo4YHOW apTepun (4).

BaxxHO€e 3Ha4eHue ans yCnewHoro BbirnoHe-
HUS PEHTreH3HO0BACKYNSPHbBIX BMELLATENLCTB
Ha nevyeHb VMEET BapuaHT apTepuasnibHON aHa-
TOMUU nedveHn. TunmyHaa aHatomua (puc. 1),
npu KOTOpoW obuwas nevyeHoyHas apTepus

Puc. 1. TunnyHbI BApnaHT OTXOXAEHUS BETBEN YPEB-
HOro cTBona.

YC - ypeBHbIii cTBOs1; OMNMA — 06Lias nevyeHo4YHas apTepus;
A - ractpoayoneHansbHas aptepust; CIMA — cob¢cTBeHHas
nevyeHo4Has aptepus; NMA — npaBas ne4yeHo4Has apTepus;
JINMNA - neBasa nedyeHouyHaa apTtepus; JDKA - nesas
xenynouHasa aptepus; CA — ceneseHo4Has apTepust.

(OlMA) otxoanT oT YpeBHoro cteona (4C), ot-
JaeTt racrtpoayogeHanbHyto aptepuio ([OA)
1 3aTeM, Npoaoskasich kak COOCTBEHHAA neve-
Ho4Hasa (CI1A), nenutca Ha npasyto (MMA) n ne-
Byto (JIMA) neyeHo4YHbIE apTepun, NO OAHHbIM
pasHbIX aBTOPOB, Habnaaetcsa B 29-85% cny-
yaeB. B ocTasibHbIX — nMeeTcss TOT WA UHOW
BapunaHT apTepuanbHOro KPoOBOCHaOXeHUs ne-
yeHu (5).

B cBoux paboTax, OCHOBaHHbIX Ha 200 ay-
Toncun, N. Michels B 1955 r. onucan 10 ocHOB-
HbIX TUMOB apTepuasibHOro KPOBOCHAOXeEHUS
neyeHun (cm. Tabnuuy) (6).

MpennoxeHHaa N. Michels knaccudpukaumna
aBnseTcs yooOHOW Ong npakTUYecKoro npu-
MeHeHus. OgHako B HacTosLLEE BpeEMS onuca-
HO cBbille 50 6onee peaknx BapruaHTOB KPO-
BOCHabOXeHusa nedeHun. Tak, B cBoel paboTte
1.B. banaxHuH, OCHOBbLIBAsSICb Ha AAHHbIX aHa-
nun3a 6onee 2000 aHrmorpamMmm, onucan 65 Ba-
pUaHTOB apTepuasnbHOW aHaTOMWUU MNEeYeHu,

Ta6nuua. Knaccudukaums neyeHouHbix aptepuid no N. Michels (1955)

Tun

Onucaxne

OO O WN =

3amewtatoLas MMA ot BBA

OMA ot YC, otnaeT IJA n 3aTem, npomonxasic kak CMA, nenutcs Ha MIMA n JINA
3Bametuatowas JIMA ot JIXKA; ONA penutcs Ha MMNA n TOA

3ameuuatowas MMA ot BBA; OMNA genutca Ha JTNA n TOA

3ametuatoLas JIMA ot JIXKA; 3ameruatowas MMA ot BBA

Jo6asoyHas JINA ot JDKA; MMNA n JINA ot CINA

Lob6asoyHas MMA ot BBA; MNMA v JINA ot CMA

Jo6asoyHas JINA ot JIKA; nobasoyHas MMA ot BBA; MMA n JIMNA ot CMNA
Samewatowas JINA ot JIKA; no6asoyHas MMA ot BBA vnun nobasoynas JIMA ot JTXKA;

9 OrA ot BBA; o1 HC - JIXKA 1 cene3eHo4Has apTepus

10 ONA ot JIXA
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He Bxogswmx B knaccupukaumio N. Michels,
M nokKasasn, YTO MpPu HETUMUYHOM OTXOXAEHUN
NeYeHOYHbIX apTepuii AINTENbHOCTb XUMMO3M-
6onnsaumm nevenun (X3IMA) yBenmumBanach Ha
25%, Bpemsa peHTreHockonuu Ha 50%, pacxon,
KOHTpacTHoro npenapata Ha 10% no cpaBHe-
HUto ¢ XOIMA npu TunndHom aHatomum (3).

UcTopusa pazeutua X3AMNA

McTtopuss NPUMEHEHUST MHTEPBEHLMOHHbIX
METOO0B B JIEYEHUN OMYXOJSIEN NEYEHN HAYMHA-
eTcda ¢ 50-x rogoB NPOLLIOro BEKA N XapakTe-
pun3yeTca NPUMMEHEHUEM CENEKTUBHOMN XUMMO-
MHPY3NM XMMUOTEPaNEBTUYECKUX NMpenapaTos
B neyeHo4Hble apTepun (XUMA). OgHako aBTo-
pbl OTMeYanu OTCYTCTBUE BUAUMbIX pe3ynbTa-
TOB MOCJIe sle4eHuns, B CBS3U C 4eM paboThbl Mo
OAHHOMY HanpasfeHuto OblnM MPUOCTaAHOB-
neHbl. C pazBnTUEM OHKONOMMKU N NOSIBIEHUEM
HOBbIX XMMWOTEPANEBTUYECKNX NpenapaTos
¢ 70-xrogos XUIMA cTana akTUBHO MPUMEHSTb-
csa (7). Nepsble paboTbl NO AaHHOMY Hanpas-
JIEHNIO NPOAEMOHCTPMPOBAN, YTO XUMUOUH-
dy3uda NnpMBOANT K paBHOMEPHOMY pacnpege-
JIeHNIO XMMmonpenaparta B KanuiisgspHoOM ceTtun
Kak 06nacT pacrnosIOKEHUs OMyxosu, Tak W
30H pPEermMoHapHoOro MmeTacTa3mpoBaHuUA.
MHorve unccnegoBaHMs NoOkKas3anu BbICOKYIO
appekTnBHoCTb XUIMA NO CpaBHEHUIO C CUC-
TeMHoM xummnoTtepanuen. Tak, B 1994 . T. Allen-
Mersh n coaBT. npoBeny paHLOMNU3NPOBAHHOE
nccnegoBaHme, B KOTOpoM cpaBHuam XUTMA
dnokcypmamMHOM 1 CUCTEMHYIO XMMMOTEPanuio
Tem Xxe npenapatomM. ABTOPbI MPOLEMOHCTPMU-
poBann npeumyllectso XUIMA, meonaHa Bbl-
>XXMBAEMOCTM Npu KOTopon coctaeuna 13,5 mec
B OTIMYME OT CUCTEMHON XMMUOTepanuu —
7,5 mec (8). OgHako B 2007 . S. Mocellinn co-
aBT. npoeenu aHanns 10 paHoOMU3MPOBAHHbIX
nccnegoBaHuin 1 cgenanu BbiBoa, 4Tto XUIMA
HE YBENMYMBAET BbIKMBAEMOCTb, U 3aABUIN
0 “koHue anoxm XUMA” (9). laHHas cTaTbs pas-
BepHyna 60/bLUYy0 ANCKYCCUIO Cpean cneuna-
JINCTOB, pa3BMBAOLLMX OAHHOE Hanpas/ieHue,
1 MHOIMe aBTOPbI NPOJO/HKMAU ndydeHne XUMMA.
Tem He MeHee cnegyeT OTMETUTb, YTO B NOCNe-
HME rodbl OTMEYAEeTCsl CHMXKEHUE YaCTOTbl Bbl-
nonHeHns XUMNA Bo BCeM MUpe, YTO B MepBYIO
o4yepenp CBA3aHO € BHeapeHmem XIlA.

OOHO 13 nepBbiX YNOMUHAHUIA O NMPUMEHEe-
Hun XOTMA npuHagnexut C. Regensberg n co-
aBT., koTopble B 1973 . onybankoBann peayib-
Tatbl 250 BbINOMHEHHbIX PEHTrEH3HO0BACKY-
NFPHbIX 9MOONM3auMIiA MEYEHOYHbIX apTepun
y GOMbHbIX C MeTacTa3damMu MeYeHUn B3BECHIO
KapuonmanHa, reMocTaTnyeckom rybku n Tpom-

6oBapa (10). OgHako odpuumanbHBIMU aBTOpPa-
MU MEeTOOMKMN ABNSAOTCA ANOHCKME YyYeHble BO
rnmaee ¢ R. Yamada (1979), koTopble BBOAUN
pe3aHylo XenaTUMHOBYIO ybKy, HaCbILLEHHYO
10 mr Mutomuumua C unm 20 mr AgpramMmuumHa,
B MUTAIOLLYIO OMyX0Jib BETBb NEYEHOYHOW apTe-
pun Npy HepesekTabesnbHbIX ONYyX0sX NeYeHN
(11).

C camoro Havana nNpMMEHEHUs XMMUO3M-
6onmsaumn ctano sICHO, YTo 3PP EKTMBHOCTb
ee npeBblllaer adpPpekTnBHOCTb XUIMA.
OpHako aBTOPbI MNbITaIMCb HANTU BELLECTBO,
KOTOpOEe MOo3BOMISANO Obl AOCTaBAATbL XUMMO-
npenapart K OnyxofieBbiM o4aram u 3aaepXu-
BaTbCA B HMX. T. Konno n coaBT. B 1982 . Bnep-
Bble NpUMeHUNU JInnnoagon ona AoCTaBkM Xu-
Muonpenapara K onyxoam n ctanu aBTopammu
HOBOM METOANKN — MACAAHON XMMUO3IMOONN-
3auun (MX3MA) (12). Jinnnopon npeacTas-
ngeT cobon NoaMpoOBaHHbLIA CNOXHbIA 3dup,
nosly4aemMbli M3 Macfiia MakoBbIX 3epeH; Mo
dapmakogmMHaMmMke — 3TO MaCNSAHbIA peHTre-
HOKOHTPACTHbIV MnpenapaT; WCNoJib30BaJsiCcs
npu numoorpadumn. Jinnnogon obnagaet Ay-
M$S1 YHUKaNbHbIMW CBOWCTBaMu: abcopobupyeTt
XuMmuonpenapaTbl U HakanJanBaeTCs B OMyXO-
NIeBOV TKaHW. DTO MO3BOASET C MOMOLLbIO
TOJSIbKO OAHOrO BBEAEHUS AOCTUIaTb ABOMHOIO
addekTa — NoKaNbHOM AOCTaBKM XuMmonpena-
parta 1 BpeMeHHOo aMbonm3auum CoOCyaoB.

NcTopusa passutua X3IA He ocTaHOBUIACh
Ha Jlunnopone. C 2000-x roaoB Ha pbiHKe cTa-
NN MOSBNATLCSA JleKapCTBEHHO-HACbIWAaeMble
Mukpocdepsbl (JTHM), cnocobHble abcopbupo-
BaTb PACTBOPEHHbIN xuMuonpenapar. XMMuo-
TepaneBTUYECKME MpernapaTtbl 3arpyxatTcs
1N BbICBOOOXOAIOTCA MO MExXaHU3My WMOHHOro
obmeHa, 4To JaeT psan NpeuMyllecTB nepeq,
MX3TIA: HenpepblBHOE BbICBOOOXAEHUE fe-
KapcTBa, HeT addekTa BbiMbiBaHMA, Gonee
BbIPaXEHHbI addekT ambonmzaumn. OgHako
crnegyeTt yuyuTbiBaTb U OoTpuuaTesibHble 3d-
dekTbl XOMA-JIHM ”n B nepBylo oyepenb —
MOCTENEHHOE OKKIIO3MPOBaHME COCYL0B, NPU-
BoAsILLlEEe K HEBO3MOXHOCTU BbINOJIHEHUS MO-
BTOPHbIX KYPCOB JIe4YeHuUs.

XuMmunoamoOonm3aunsa nevyeHu

na noHMMaHus AMHaMUKK HaKOMNEeHUs Xn-
Muonpenapara B ONyxoJsieBO TKaHW, CTeNeHn
HeKpo3a Onyxonm, a TakXe KOHUEHTpauun
xuMuonpenapara B CUCTEMHOM KPOBOTOKE
cnenyet noapobHee OCTaHOBUTLCS Ha Uccne-
nosaHun K. Hong n coasT., koTopble B 2006 T.
nccnegoBanm Bbllleykas3aHHble NapamMeTpbl Ha
kponukax. MMmun 66110 nccnegosaHo 4 rpynnbl
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35%

90% 100%

Puc. 2. 3aBUCUMOCTb CTENEHU HEKpO3a onyxosm oT MeToaa 3HA0BaCKYNAPHOro Jied4eHns.

XXMBOTHbIX: MepBon rpynne BbinoaHann XUMA,
BTOpOMN — X3MA, TpeTtbeinr — MXJIIA, yeTBep-
Tom — X3lA-JIHM. Bo Bcex rpynnax npyuMeHsn-
cs xumuonpenapat JokcopybuunH B oguHaKko-
BOM O003upoBke. 1o pesynbratam 1x nccneno-
BaHWI MUK KOHUEHTpauum xmmMmuonpenaparta
OblN BO BCEX rpyrnnax oaMHakoB 1 Habnogancs
B TedeHne 20 muH. XIIA-JIHM nossonuna
CHN3UTb KOHLEHTPALMIO B CUCTEMHOM KPOBO-
ToKe Ha 82% no cpaBHeHuio ¢ XUTMA n X3MA.
X3AlA-JIHM nosBonuna CHU3UTb KOHLIEHTpa-
LMIO B CUCTEMHOM KPOBOTOKE MPY CPaBHEHUN
¢ MXQ3I1A, oaHako pe3ynbTaTbl He OblnM cTaTUC-
Tndyeckm poctoBepHbiMU. Mpu XUTMA KOHUEH-
Tpauusa xmMuonpenapara B ornyxonu obina Bbl-
COKOW NuLLb B MOMEHT BBEAEHMS N gocTurana
100 Hmonb/r. Mpn X3IMA n MX3IA makcu-
MafibHasa KOHLEeHTpauusa XxXumMuonpenaparta
B OMyxOQM OTMevyanacb B TeYEHME MepBbix
3 oHenn n pocturana 250 n 360 HMONbL/I COOT-
BeTcTBeHHO. [Mocne X3lIA-JIHM makcumanb-
Has KOHLEeHTpauus xmMuonpenapara B Onyxo-
JIEBOMN TKaHW OTMeYanacb B TEYEHME MNepBbIX

3 nHel (413 HMOJb/T) 1 OCTaBanacb BbICOKOMN
(100 HmMonb/r) oo 7-14 pHelr. B aToM nccneno-
BaHMM ObINIO MOKa3aHO, 4YTO K CTEMNEHM HEKPO3a,
paesHomy 100%), moxeT npuBecTy nuilb XIIA-
JIHM. B cnyyae npumeHeHmna MX3IA cteneHb
Hekpo3a gocTturaet 90%, npu Ncnoab30BaHUN
XUMA n X3MA - 35% (puc. 2) (13).

OaHuM 13 Hambornee KpPyrHbIX UccneaoBa-
HUI, CcpaBHMBAOLWMX 3DPPEKTUBHOCTbL XIIA-
JIHM n MX3IMA, aBnseTcs NpoCnekTUBHOE paH-
nomuamnpoaHHoe nccnenosaHme PRECISION V.
B nccneposaHue 6bin10 BkAto4eHo 220 naymeH-
TOB C renatouennionapHbiM pakom (IFLUP) BCLC
B, Yanng-Teio A-B. Mo pesynbratam gaHHON
paboTbl 0O bLEKTUBHbLIN OTBET NPU UCMNOJSIb30Ba-
HUK X3MA-JTHM 6b1n paBeH 52%, a npn MX3MA
— 43%. Takxe aBTOpPbl OTMETUNIU, 4TO Mpwu
XOMNA-JIHM wmMeHblue BbipaxeHa renatoTok-
cuyHocTb (p < 0,001) u 3HauynTenbHo 6onee
HU3KUA YPOBEHb [OOKCOPYOMLMH-CBA3AHHbIX
no6o4Hbix appekToB (p = 0,0001) (14).

HesaBncumo ot Toro, kakom smug X3lA mc-
nonbadyetcs (XOMA-JIHM mnnn MX3IMA), y 90—
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Mpumesanne. BCLC - Bapcenowcxan cuetema craguposanus, Barcelona Clinic Liver Cancer, Y3 — upecinwHan MHBEKMA JTaHoNa.

Puc. 3. bapcenoHckas cuctema knaccudukaumm n nederuns rUP.

100% 60nbHbIX HabnogaeTcs NocTambonnsa-
LLMOHbIA CUHOPOM, OCHOBHbLIMW MPOSAB/IEHNSAMM
KOTOPOro SIBAAIOTCS NOBbILLEHVE TEMNEPATYPbI
Tena, 6onu B npaBoM nogpebepbe/anuract-
puu, TOLLIHOTA, PBOTA, HEKOTOPOE ycyrybreHue
neyeHo4yHow HepgocTaTodHocTU. K cyacTbio,
SIBJIEHUS MOCTAMOONM3AUMOHHOIO CUHAPOMA
YCMELWHO KynupylTCa CUMNTOMATUYECKON
MeauikameHTo3Hon Tepanuen (HMNBC, obes-
6onueatowme, NMPOTUBOPBOTHLIE Mpenaparhl,
renaTtonpoTeKkTopbl 1 T.4.).

OcnoxHeHua npu X3IMA HabnwpatoTca
B 4—-10% cnyyaeB. HekoTopble aBTOpbI HE Knac-
CNOULNPYIOT OCNOXHEHUS, NN Nepeyncnsas
nx, Opyrve — BblLEeNsaT COCYAUCTbIE N HECO-
cyamncTble ocnoxHernus (15-17). OgHako, no
HalleMy MHeHuo, Hanbonee To4Ha knaccndu-
kaumsi A.A. CeperuvHa, KOTOpbIN BbloenaeTt
4 rpynnbl OCMIOXHEHUM: 1) OCNOXHEHWUs, CBA-
3aHHbIE C HELUesieBbIM 3KCTpane4yeHOYHbIM
BBEAEHMEM 3IMOONN3aUMOHHOIrO MaTepuana
(ocTpaga s13Ba Xenyaka, OCTPbIA NaHKpeaTuT,
OCTPbIA XONEUUCTUT N T.4.); 2) OCNOXHEHUS,
0BYyCNOBNEHHbIE TOKCUYECKUM OENCTBUEM XU-
MMonpenapaTtoB M KOHTPACTHOrO BeLLecTBa
(aHemus, nporpeccupoBaHnUe MNEYEHOUYHON

HeOOoCTaTOYHOCTU, Mo4YeyHas HeLoCTaTou-
HOCTb); 3) OCNOXHEHUSA, 0OYCNOBMEHHbLIE Ma-
HUMYNSUMAMN Ha cocydax (rematoma, JIoXKHas
aHeBpu3Ma, guccekuma aptepun); 4) peokume
ocnoxHeHnusa (TOJIA, ambonus apTepuin rosioB-
Horo mosra n T.4.) (18).

X3IMA npu renaTouesJIIoJISPHOM pake

NUP no yacTtoTe cocTtaBnaeTr okono 85%
BCEX MEPBUYHbIX 3/710KAYECTBEHHbIX OMYyXOJen
neyeHun. B Poccuiickoin Depepaumm no cocTo-
aHmio Ha 2017 r. npoxuBann 6onee 8 TbIC.
6onbHbIX LUP, n3 kotopbix A0 73% amarHo3oB
6b1n0 noctasneHo Ha IV ctagnn 3aboneBaHus.
MHOro4YncneHHble OaHHble nMTeEpaTypbl CBU-
DEeTenbCTBYOT O TOM, 4YTO 4acToTa OTBETa Ha
CTaHOAPTHYIO Tepanuio y 3TUX OONbHbIX He
npesbiwaeT 20%, a 06was BbXKNBAEMOCTb CO-
ctaBnseT 6-11 mec (19-21).

X3ArlA npu IMUP neyeHn nokasana BbICOKYHO
3P PEKTUBHOCTb BO MHOIMMX UCCeO0BaHUSIX.
OpHMM 13 caMbIX KPYMHbIX ABASIETCH NCCNeno-
BaHMe rpynnbl aBTOPOB U3 AMOHMK BO rnaBe
¢ K. Takayasu. B paHHOEe npoCneKkTUBHOE
KOropTHOE uccregoBaHme Obl1o BKIKOYEHO
8510 naumeHTOB C Hepe3ekTabenbHbiMn [LIP.

XuMnoambonmnaaums neyeHn fnpv rernaTtoLesiiospPHOM pake v Metacta3ax KoJopeKkTaabHOro paka
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Kputepusmmn ncknioveHusi Obinn BHENEYEHOY-
Hble MeTacTasbl U/unn nbdoe npeaLwecTBylo-
wee neveHne oo XAMA. Mpumenanace MX3rlA.
Mo pesynbratamMm wnccnenoBaHus MegmaHa
BbbkMBaemMmocTn coctaBuna 34 mec, a 1 -, 3-,
5- n 7-netHaa BbikMBaemocTb — 82, 47, 26,
16% COOTBETCTBEHHO (22).

X3IA 6bina Bkto4eHa B bapcenoHckyto cuc-
Temy ctagmposanus NP, nnn BCLC (Barcelona
Clinic Liver Cancer, unn bapcenoHckasa knac-
cndmkaumsa MUP) (puc. 3) n pekomeHgoBaHa
NpW NPOMeXyTOYHOW cTaanu 3abonesanus (23).

OpHako B 2018 1. EBponeiicknm obL,ecTBOM
oHkonoroB (ESMO - European Society for
Medical Oncology) 6binn BbiNyLEHbl KIWHW-
yeckme pekomeHgauuu, B KOTopbix X3lA pe-
KOMeHOOBaHa kKak CTaHOapTHbIM MeTopn neve-
HUA He Tonbko npu BCLC B, Homn BCLC O mn A
(camas paHHsas 1 paHHaa ctagum TLP) (24).

B knnHmn4ecknx pekomeHgaumax MmHmncrtep-
cTBa 3apaBooxpaHeHusa Poccuiickonn depe-
paumn XOIA pekomeHOooBaHa nNpu npome-
xytoyHonm ctagum UP (BCLC B) B kadectBe
NepBON JIMHUN NaNIMATUBHOIO JIEYEHUsT MNpwU
Hepe3ekTabenbHOM/HeonepabenbHOM MNpPO-
Lecce, a Takxe B KOMOMHaUMK C APYrMMU METO-
JaMu oKanbHOrO U CUCTEMHOIO BO3OENCTBUS
B Nepunopa, 0XXugaHus TpaHCcnaaHTauum nevyeHu.

X3MA npu meTacta3sax
KOJIOpEeKTaJibHOro paka B ne4eHb

MeTacTtasbl KOMOpeKTaibHOro paka B ne-
YyeHb BO3HUKaIOT 6osnee yem y 50% nauneHToB
N ABNSIIOTCHA OCHOBHOW NPUYMHOM CMEPTU 3TON
KkaTeropmm 60nbHbIX. JlokasaHo, 4To 6e3 neve-
HUSA MeduaHa BblXMBAeMOCTU 3TUX MauMeHToB
He npeBbilaeT 6 Mec. [Npy 3TOM XUpypruyec-
KOe flie4eHne BO3MOXHO He O6onee yem B 20—
30% cnyyaeB, Npuv MPOBEOEHUN CUCTEMHOWN
XMMMoTepanum mMeguiaHa BbDKMBAEMOCTU CO-
cTaBndeT 2 roaa, a 5-neTHAA BbKMBAEMOCTb —
0% (19-21).

B nutepartype MOXHO BCTPETUTb MHOIO pa-
60T, noceBsWEeHHbIX XAIA npu meTacTasax Ko-
fopekTanbHOro paka B nedeHb. OgHU 13 nep-
BbiX gatumpytotca 80-mm rogamMu NpoLusioro
ctonetus. Tak, Hanpumep, M. Lorenz n coasT.
B 1989 r. BbinonHunm MX3IA ¢ MutoMmmumHom
40 601bHbIM. 10 X AaHHBLIM, CPeaHAs NPOoOo-
XNTENbHOCTb XM3HM MaUUEeHTOB CocTaBuna
12 mec, a B 3ak/lo4eHUM yKasbliBanoCb, YTO
MX3IA — 3TO OTHOCUTENbLHO 3P@PEKTUBHbIN
MeTon fieveHuns (25).

B 1994 . T. Kono (0cHOBOMONOXHMK MX3ITA)
BbIMOJIHU  MacCASHYI0 XMMMO3MOoAn3aumto
C wucnonb3oBaHnem MutomuumnHa/Aknapy-

6uuyHa 74 nauueHTam C MeTacTasamm KoJso-
pekTanbHOro paka B ne4veHb. [10 ero AaHHbIM,
1-, 2-, 5-neTHAa akTyapuanbHas BbIXWBae-
MOCTb cocTaBuna 61, 32 n 22% cooTBETCTBEH-
Ho. T. Kono nogyepkHyn, 4to MX3IA — addek-
TUBHAA MeToauka Npuv MeTacTasdax KOoJIopek-
TaNbHOro paka B NeYyeHb, OQHAKO nokasatenm
BbDKMBAEMOCTM B 2 pasda Xyxe, YeM Mpu neye-
HuKn TP (26).

B 2009 r. J. T. Vogl n coaBT. npoBenu npo-
CMEeKTUBHOE NCcnenoBaHne, B KOTOPOM obcere-
nosanu 463 60nbHbIX C Hepe3ekTabesibHbIMMU
MeTacTasamm KOIOPeKTaibHOIro paka B NeYeHb,
HEe pearnpylowmMm Ha CUCTEMHYIO XUMMUO-
Tepanuio. B 3aBMCMMOCTU OT MPUMEHSEMOrO
XUMMoTepaneBTNUYeckoro npenapara 60sbHbIe
Obinn pasgeneHbl Ha 3 rpynnbl: 1) MX3MA
¢ MutomumnumHom, 2) MX3TMA ¢ MUTOMULIMHOM
n FfeHTamuumHom, 3) MX3IA ¢ MUTOMULMHOM
¢ MipnHoTekaHoM. HacTuyHbIi OTBET Habnoaan-
ca B 14,7% cnyyaeB, ctabunuadaumsa — B 48,2%,
nporpeccupoBanne — B 37,1%. 1- n 2-neTHas
BbIKMBAEMOCTb cocTaBuna 62 n 28% cooTtBeT-
CTBEHHO. MeanaHa BbIXXBaeMOCTV C MOMEHTA
BbISIBJIEHNS MEeTacTa3oB cocTtaBuna 38 wmec,
C Havana xummoambonunsaunm — 14 mec (27).

BrneuaTtnswoowme pesynbraTthl OblI Noayde-
Hbl B paboTte G. Fiorentini u coasT. B 2010 .
B maHHOM paHOOMU3VMPOBAHHOM MCCNeaoBa-
HUM cpaBHmBann X3MA-JIHM ¢ cuctemHomn
xummnoTtepanuen no cxeme FOLFIRI y 60nbHbIX
C MeTactasamMm KOJopeKkTasbHOro paka B ne-
yeHb. Mo gaHHbIM aBTOPOB, 00LLANA BbIXMBaE-
MOCTb Yy OO0JbHbIX, KOTOPbIM MNpPUMeEHSNAch
X3MNA-JIHM, coctaBuna 70%, a y naumeHTOB
C cucteMHon xummotepanuen — 20%. Kpome
TOro, Bpems oo nporpeccmpoBanHua npm XorlA-
JIHM cocTtaBuno 225 cyt npotme 94 cyTt npu
CUCTEMHON XMmnoTepanuu; 2-neTHAs BbIXBa-
emMocTb 38% npoTtme 18%; meamnaHa BbixXmBae-
MocTn 690 gHen npoTtme 482 oHel (28).

PaboTbl nMpeacTaBfeHHbIX aBTOPOB U MHO-
rmx Jpyrux mccnegosaTenen, padoTalowmx
B OAHHOM HanpasfieHUW, NPUBEAN K TOMY, YTO
B 2016 . ESMO BbInycTMNO rangnarHbl, B KO-
TopbiXx XOIMA pekomeHOoBaHa AOasa nevyeHus
MeTacTa30B B MeYeHb KOJIOPEKTASIbHOIO paka:
0N NAUMEHTOB C MOPaXeHMeM nedeHn npu
HEe3dPEKTUBHOCTN OOCTYMHOro XumMmoTtepa-
NeBTMYECKOro JNedyeHus Xnmmoamobonuaaums
MOXEeT paccMaTpuBaTbCs B KayecTBe Jiedye-
HUS; XUMNnoambonmaauus npu mMeTacTasax
KOSIOPEKTaNIbHOrO paka MOXeT BKJoYaTbCs
B 60nee paHHMe NMHUM Tepanmn ang ycuneHus
addpekTa, 0AHAKO B paMKax KJIMHUYECKUX UC-
cnepoBaHuii (29).
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3akno4yeHme

XOrlA - 3710 6e30MnacHbIn MeTo, nedeHus,
3a KOPOTKWUIA Mepuon BpeMEHU nokasaBLUui
BbICOKYIO 3d@PEKTUBHOCTb MNPU MNEPBUYHOM
pake neyeHn 1 JaloWmi xopoLmne pesynbraThl
npu MeTacTtasdax KoJiopeKTasbHOro paka B ne-
YeHb.

MpumeHeHne X3IMA no3BoOAAeT ynydlWUTb
rnokasatenu BbIXMBAEMOCTU Yy OoNbHbix LP,
a B psane cnydaeB NpuUBOAMT K MOHMXKEHUIO CTa-

Chemoembolization is one of the methods of
regional therapy for tumors of various localiza-
tions. The method is based on local chemo-
therapy of malignancies by means of emboliza-
tion of the artery supplying the tumor with em-
bolizing material containing antitumor agent.
Hepatic chemoembolization (Transcatheter
Arterial Chemoembolization — TACE) is one of
the endovascular techniques recommended
worldwide as a treatment option for hepatocel-
lular carcinoma and colorectal liver metastases
(1).

Hepatic chemoembolization can be condi-
tionally divided into oily chemoembolization
and chemoembolization with drug-eluting
beads. In the first case, the chemotherapeutic
agent is mixed with an oil-based contrast me-
dium (Lipiodol) and administered into the tumor
vessels. The chemotherapeutic agent remains
in the tumor tissue and the oil solution is gradu-
ally removed from the liver tissue. As a result
of transcatheter oily chemoembolization (TOCE),
temporary embolization occurs, which allows to
repeat the treatment cycles over and over
again. In case of drug-eluting bead transarterial
chemoembolization (DEB-TACE), exposure
time to the tumor is increased, but the vessels
are gradually occluded which makes it impos-
sible to repeat the treatment cycles (2).

The objective of this review is to demon-
strate the possibilities of hepatic chemoembo-
lization for hepatocellular carcinoma and colo-
rectal liver metastases and to familiarize the
reader with the recent clinical guidelines on
TACE.

Introduction

The liver is an unpaired organ, the largest
gland in the human body (an average weight
is 1500 g). The liver is located directly under the
diaphragm in the upper part of the abdominal
cavity on the right side, so that in adults only
a relatively small part of the organ porrects

ann 3aboneBaHus (down staging) n nepexony
Hepe3ekTabesibHbIX 04aroB B pe3ekTabesibHbIe.

Bonpoc o npumeHeHun X3AIA npu metacta-
3ax KOJIOpEeKTanbHOro paka OCTaeTcs OTKpPbI-
TbiM [0 CUX NOP 1 TpebyeT AanbHenwero Tuia-
TenbHOro ndy4deHunsi. OgHaKo MONIOXUTENbHbIE
pesynbraTtbl, N0AYyYEHHbIE MHOMVMMU aBTOPaMu,
yXe cendac nosBosiioT rOBOPUTbL O TOM, HTO
B Onvxkanwem 6yaywem aTOT METoAd BOMOET
BO MHOrve CTaH4apThl IeYeHUS MeTacTaTnyec-
KOrO KOJIOPEeKTaNbHOro paka.

to the left of the midline. The liver functions are
diverse. Firstly, it is a large digestive gland that
produces bile which enters the duodenum
through the excretory duct. It has a barrier
function, it participates in all types of metabo-
lism, and, in addition, it possess hormonal
functions (3).

The liver has a double blood supply: approxi-
mately 70% of the blood comes from the portal
vein, the rest amount comes from the hepatic
artery. The blood drains to the inferior vena
cava through the branches of the hepatic vein.
This type of blood supply explains the fact that
the liver metastases are detected in 1/3 of all
cancer patients regardless of the primary tumor
location. This is primarily related to the fact that
the main way of invasion of metastases into the
liver is the portal venous system, so all malignan-
cies associated with this system (gastrointesti-
nal tract, pancreas, gallbladder, pelvic organs)
can be sources of liver metastases. An interest-
ing fact is that unlike healthy parenchyma the
tumor lesions in the liver are supplied with blood
from the hepatic artery up to 95% (4).

The variant of the liver arterial anatomy has
an important value for successful implementa-
tion of X-ray endovascular interventions.
Conventional anatomy (Fig. 1) where the com-
mon hepatic artery (CHA) originates from the
celiac trunk (CT), gives the gastroduodenal
artery (GDA), continues as proper hepatic ar-
tery (PHA), and then is divided into right (RHA)
and left (LHA) hepatic arteries, is observed in
29-85% of cases according to different au-
thors. In the remaining cases, there is one or
another variant of arterial blood supply to the
liver (5).

In 1955 N. Michels described 10 main types
of arterial blood supply to the liver, based on the
results from 200 autopsies (Table 1) (6).

The classification proposed by N. Michels
is convenient for practical use. However, more
than 50 more rare variants of blood supply to
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Figure 1. Conventional variant of the celiac trunk
branches.

CT - celiac trunk; CHA — common hepatic artery; GDA —
gastroduodenal artery; PHA — proper hepatic artery;
RHA - right hepatic artery; LHA — left hepatic artery;
LGA - left gastric artery; SA — splenic artery.

the liver are currently described. Thus, Balakh-
nin PV., based on the analysis of more than
2000 angiograms, described 65 anatomical
variants of the liver arteries that are not includ-
ed in the Michels’ classification and showed
that in case of atypical origination of the hepatic
arteries, the duration of TACE was increased by
25%, the fluoroscopy time — by 50%, the con-
trast media consumption — by 10% compared
with TACE in case of conventional anatomy (3).

History of TACE

The history of the use of interventional meth-
ods for the treatment of liver tumors begins in
the 50s of the last century and is characterized
by selective hepatic transarterial chemoinfu-
sion (TACI) of the chemotherapeutic agents.
However, the authors noted no obvious treat-
ment results and, therefore, the investigation
in this field was suspended. As the advance
of oncology and emergence of new chemo-

Table. Michels’ classification of the hepatic arteries (1955)

therapeutic agents, TACI has been actively
used since the 70s (7). The first trials in this
field demonstrated that chemoinfusion leads to
the even distribution of a chemotherapeutic
agent in the capillary network both of the tumor
and of regional metastases. Many researches
demonstrated high efficacy of TACI compared
with systemic chemotherapy. Thus, in 1994
T. Allen-Mersh et al. conducted a randomized
study in which they compared TACI with floxuri-
dine and floxuridine-based systemic chemo-
therapy. The authors demonstrated the superi-
ority of TACI, so, the median survival was
13.5 months compared to 7.5 months for sys-
temic chemotherapy (8). However, in 2007
S. Mocellin et al. analyzed 10 randomized stud-
ies and concluded that TACI did not increase
survival and stated that “the TACI era is ended”
(9). This article caused a great dispute among
specialists developing this field and many
authors continued to investigate TACI. However,
it should be noted that in recent years the num-
ber of TACIs is decreased worldwide which is
primarily caused by introduction of hepatic
chemoembolization.

C. Regensberg et al. (1973) were ones of the
first who reported on the hepatic chemoembo-
lization. They published the results of 250 tran-
scatheter arterial hepatic embolizations per-
formed in patients with liver metastases using
suspension of Caryolysine, hemostatic sponge
and Thrombovar (10). However, the Japanese
scientists headed by R. Yamada (1979) are the
official authors of this technique. In patients
with unresectable liver tumors they adminis-
trated a blenderized gelatine sponge saturated
with Mitomycin C 10 mg or Adriamycin 20 mg
into a branch of the hepatic artery supplying the
tumor (11).

From the very beginning of the use of chem-
oembolization, it became clear that it is more
effective than TACI. However, the authors tried

Type

Description

O~NO O WN =

replaced RHA from the SMA

CHA arises from CT, gives GDA, continues as CHA and divided into RHA and LHA

Replaced LHA from the LGA; CHA is divided into RHA and GDA

Replaced RHA from the SMA; CHA is divided into LHA and GDA

Replaced LHA from the LGA, replaced RHA from the SMA

Accessory LHA from the LGA; RHA and LHA from the PHA

Accessory RHA from the SMA; RHA and LHA from the PHA

Accessory LHA from the LGA; accessory RHA from the SMA; RHA and LHA from the PHA
Replaced LHA from the LGA; accessory RHA from the SMA or accessory LHA from the LGA;

9 CHA from the SMA; LGA and splenic artery from the CT

10 CHA from the LGA
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to find a substance that would allow to deliver
chemotherapeutic agent to the tumor lesions
and hold it within them. In 1982 T. Konno et al.
firstly used Lipiodol to deliver chemotherapy
to the tumor and became the authors of a new
method — transarterial oily chemoembolization
(12). Lipiodol is iodine combined with ethyl
esters of fatty acids of poppyseed oil; by phar-
macodynamics, it is an oil-based contrast
agent used for lymphography. Lipiodol has two
unique properties: it absorbs chemotherapeu-
tic agents and is accumulated in the tumor
tissue. Only one administration allows to
achieve a double effect: local delivery of
a chemotherapeutic agent and temporary vas-
cular embolization.

The history of TACE was not stopped by
Lipiodol. In 2000s, the drug-eluting beads which
are able to absorb a dissolved chemotherapeu-
tic agent entered the market. The chemothera-
peutic agents are loaded and released by the
ion exchange mechanism which gives a number
of advantages over TOCE: continuous release
of the drug, no washout phenomenon, more
pronounced effect of embolization. However,
it is necessary to take into account the negative
effects of DEB-TACE, first of all, the gradual
occlusion of the blood vessels preventing from
further treatment courses to be performed.

Hepatic chemoembolization

To understand the dynamics of accumula-
tion of chemotherapeutic agent in tumor tissue,
degree of tumor necrosis, as well as concentra-
tion of chemotherapeutic agent in the systemic
circulation, the study conducted by K. Hong
et al. in 2006 and investigated the above pa-
rameters on rabbits should be discussed in
more detail. They studied 4 groups of animals:
the first group underwent TACI, the second
group underwent TACE, the third group under-
went TOCE, and the fourth group underwent
DEB-TACE. In all groups, the chemotherapeutic
agent doxorubicin was used at the same dos-
age. The obtained results demonstrated that
the peak concentrations of the chemothera-
peutic agent were similar in all groups and
achieved in 20 min. DEB-TACE allowed to re-
duce the systemic concentration by 82% com-
pared to TACI and TACE. DEB-TACE allowed to
reduce the systemic concentration compared
to TOCE, but the results were not statistically
significant. After TACI the concentration of the
chemotherapeutic agent in the tumor was high
only at the moment of administration and
reached 100 nM/g. After TACE and TOCE, the

maximal concentration of the chemotherapeu-
tic agent in the tumor was observed within the
first 3 days and reached 250 nM/g and 360
nM/g, respectively. After DEB-TACE the maxi-
mal concentration of the chemotherapeutic
agent in tumor tissue was observed within the
first 3 days (413 nM/g) and sustained high
(100 nM/qg) for up to 7-14 days. This study
demonstrated that only DEB-TACE can result
in necrosis equal to 100%. The degree of ne-
crosis after TOCE reaches 90% and after TACI
and TACE - 35% (Fig. 2) (13).

The prospective randomized study
PRECISION V is one of the largest trials com-
paring the efficacy of DEB-TACE and TOCE.
The study included 220 patients with HCC
BCLC (Barcelona Clinic Liver Cancer) B, Child-
Pugh A-B. Based on results of this study, the
objective response rates after DEB-TACE and
TOCE were 52% and 43%, respectively. The
authors also noted that DEB-TACE-related
hepatotoxicity was less pronounced (p < 0.001)
and doxorubicin-related side effects were signi-
ficantly rarer (p = 0.0001) (Lammer J., Mala-
gari K., Vogl T., et al. Prospective randomized
study of doxorubicin-eluting-bead emboliza-
tion in the treatment of hepatocellular carcino-
ma: results ofthe PrECISIONV study. Cardiovasc
Intervent radiol 2010; 33(1): 41-52.) (14).

Regardless of the type of hepatic chemoem-
bolization used (DEB-TACE or TOCE), 90-100%
of patients have post-embolization syndrome,
the primary manifestations of which are fever,
pain in the right subcostal/epigastric area,
nausea, vomiting, and some worsening of liver
failure. Fortunately, the manifestations of post-
embolization syndrome are successfully man-
aged by symptomatic drug therapy (NSAIDs,
pain medications, antiemetic drugs, hepato-
protectors, etc.).

The complications of hepatic chemoemboli-
zation are observed in 4-10% of cases. Some
authors do not classify complications, only list-
ing them; others emphasize vascular and non-
vascular complications (15, 16, 17). Howeuver,
in our opinion, the classification developed by
A.A. Seregin is the most accurate and, accord-
ing to it, there are 4 groups of complications:
1) complications associated with non-targeted
extrahepatic administration of embolizing ma-
terial (acute gastric ulcer, acute pancreatitis,
acute cholecystitis, etc.); 2) complications cau-
sed by the toxic action of chemotherapeutic
drugs and contrast agents (anaemia, progres-
sive hepatic failure, renal failure); 3) complica-
tions caused by vascular manipulations (hema-
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Figure 2. The dependence of the degree of tumor necrosis from the endovascular treatment option

toma, false aneurysm, arterial dissection);
4) rare complications (pulmonary embolism,
arterial embolism of the brain, etc.) (18).

TACE for hepatocellular carcinoma
Hepatocellular carcinoma (HCC) accounts
for approximately 85% of all primary malignant
liver tumors. As of 2017, in the Russian
Federation, there were more than 8,000 HCC
patients, 73% of which were diagnosed at
stage IV. Numerous literature data indicate that
the response rate to standard therapy in these
patients does not exceed 20%, and the overall
survival rate is 6-11 months (19, 20, 21). Many
trials demonstrated the high efficacy of the he-
patic chemoembolization in hepatocellular car-
cinoma. The study conducted by a Japanese
team headed by K. Takayasu was one of the
largest ones. This prospective cohort study in-
cluded 8510 patients with unresectable HCC.
The exclusion criteria were extrahepatic metas-
tases and/or any treatment preceded TACE.

Transcatheter oily chemoembolization (TOCE)
was used. Based on the study results, the me-
dian survival was 34 months and 1-, 3-, 5- and
7-year survival rates were 82%, 47%, 26%, and
16%, respectively (22).

TACE was included in the Barcelona staging
system for HCC (BCLC - Barcelona Clinic Liver
Cancer or Barcelona HCC classification) and is
recommended for the intermediate stage of the
disease (23) (Fig. 3).

However, in 2018, the European Society for
Medical Oncology (ESMO) issued the clinical
guidelines where TACE is recommended as
a standard treatment option not only for BCLC
B, but also for BCLC 0 and A (the earliest and
early stages of HCC) (24).

The clinical guidelines issued by the Ministry
of Health of the Russian Federation recom-
mend TACE to be used for the intermediate
stage of HCC (BCLC B) as the first-line of palli-
ative treatment in an unresectable/inoperable
disease, as well as in combination with other
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IClinical recommendations ESMO-ESDO for BCLC
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Figure 3. Barcelona system for classification and treatment of HCC

local and systemic therapeutic methods while
waiting for liver transplantation.

TACE for colorectal
liver metastases

Colorectal liver metastases occur in more
than 50% of patients and are the main cause of
death in this population. It is proved that the
median survival of these patients without treat-
ment does not exceed 6 months. The surgical
treatment is possible in no more than 20-30%
of cases, and the median survival after sys-
temic chemotherapy is 2 years, and 5-year
survival rate is 0% (19, 20, 21).

There are many literature references con-
cerning TACE used for colorectal liver metasta-
ses. Ones of the first reports were released
in the 80s of the last century. Thus, in 1989
M. Lorenz et al. performed TOCE with Mitomycin
in 40 patients. They established that the aver-
age life expectancy of patients was 12 months
and concluded that TOCE was a relatively effec-
tive treatment option (25).

In 1994, T. Kono (founder of TOCE) per-
formed transcatheter oily chemoembolization

using Mitomycin/Aclarubicin in 74 patients with
colorectal liver metastases. Based on the ob-
tained results, 1-, 2-, 5-year actuarial survival
rates were 61%, 32%, and 22%, respectively.
T. Kono emphasized that TOCE is an effective
option for colorectal liver metastases, but the
survival rate is 2 times lower than in treatment
of hepatocellular cancer (26).

In 2009 J.T. Vogl et al. conducted a pro-
spective study in which 463 patients with unre-
sectable colorectal liver metastases non-re-
sponded to systemic chemotherapy were ex-
amined. The patients were divided into 3 arms
depending on the used chemotherapeutic
agent. 1) TOCE with Mitomycin, 2) TOCE with
Mitomycin and Gentamicin, 3) TOCE with
Mitomycin and Irinotecan. The partial response
was observed in 14.7% of cases, stabilization
was noted in 48.2% of cases, and progression
was determined in 37.1% of cases. The 1- and
2-year survival rates were 62% and 28% re-
spectively. The median survival from the time of
metastases detection and from the chemoem-
bolization was 38 months and 14 months, re-
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The impressive results were obtained by
G. Fiorentini et al. in 2010. This randomized
study compared BED-TACE with systemic CT
(FOLFIRI regimen) in patients with colorectal
liver metastases. According to authors, overall
survival rates in patients who underwent BED-
TACE and systemic CT were 70% and 20%, re-
spectively. Moreover, time to disease progres-
sion after BED-TACE was 225 days versus 94
days after systemic CT, 2-year survival rate was
38% versus 18%; the median survival was
690 days versus 482 days (28).

Works of these authors and many other re-
searchers in this field contributed to release in
2016 by the European Society for Medical
Oncology (ESMO) the guidelines in which TACE
is recommended for colorectal liver metasta-
ses: chemoembolization can be considered as
a treatment option in patients with liver lesion for
whom available chemotherapy was ineffective;
chemoembolization in metastatic colorectal
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PeHTreH3HAOBACKY/NsApHble METOAbI OCTAHOBKH
KPOBOTEUEHUSA NPU ONYXONAX WEeHKHU MATKH
U MOYEBOIo Ny3bips

10.B. CyBopoBa*

CaHkT-leTepbyprckas knvHudeckas 6oabHuua PAH, CaHkT-leTepbypr, Poccus

HeonepabesibHble onyxosm MaTku v Mo4eBoro ny3bipsi y 60—70% 60JibHbIX OCJIOXHSIIOTCS 3rM304amMu KPOBO-
TeyeHus. MaccuBHas remopparvs UMeeT MecTo B 11% cay4yaeB v CIYXUT MpUHnHON cMmepT 6% 60JIbHBbIX.
B cnyyae HeapdeKkTMBHOCTY CUCTEMHOV reMOoCTaTMHEeCKOV Teparnmv v J10kasbHbIX METOA0B reMocTa3a Masio-
TpaBMaTU4YHON U 3POEKTUBHON anbTepHaTUBOV SBSIETCS apTepuasbHas ambonvsauvs. Ha nepsBom atane
71e4e6HOro 3HA0BAaCKYJISPHOr0 BMELLATEIbCTBA MPY KPOBOTEYEHUM U3 OryX0Jieri MOYEeBOro ry3bips v LLIEKU
MaTKM BbIMOJIHSIIOT 4MarHOCTUYECKYIO aHIMOorpauIio, Liesibio KOTOPOW SIB/ISIETCS BbiSIBJIEHWE UCTOYHUKOB M OCO-
6eHHOCTeVi KpPOBOCHabXeHWsi HOBOOOpa3oBaHus. B HacTosLmii MOMEHT rpyv Mato4YHOM U MOYEerly3bipHOM
KPOBOTEYEHN B Ka4yecTBe aMOOIM3NPYIOLLEro MmaTepvasna npUMeHsIIoT chepudeckme am0b0Jibl, pparMeHTbl
remMocTaTtu4eckori rybku, XenaTtuHOBbIe KariCysibl, Crvpasy passinyHbiX pasmepoB v ap. locie okkIo3nm
MaTOYHbIX apTepuii OCTaHOBKa KPOBOTe4YeHUs: focTuraetcs B 97 % HaboaeHuid, KpoMe Toro, rnocsie aMmbosim-
3aumm YMEHbLLAETCS 9K30PUTHBbIV KOMITOHEHT OMyX0Jv, 4TO CriocobCTBYeT Hanbosiee 6e3ornacHoMy rpoBesae-
HUIO BHYTPUINOJIOCTHOro 00s1y4eHusi. ApTepuasibHas aMbom3aums criocobCTByYeT OCTaHOBKE KPOBOTEYEHMS
y 80-90% 60/1bHbIX pakoM MOYEBOro rny3bips. Kpome toro, yepes 1-2 Hen riocsie aMmboan3aumm y naLmeHToB
HabogaeTcs HopMmanu3auusl rnokasaresieli remMoriobrHa v 3pUTPOLMTOB B repugdepmnyeckori KpoBu, HTO
03BOJIIET Ha4aTb Vv MPOAOIKUTL CeLndUIecKyro npoTUBOOMyX0JIEBYIO Tepanuio. PaLyoHaisHoe rnpume-
HEeHNEe PEHTreH3HA0BACKY/ISIPHbIX BMELLATE/IbCTB CIIOCOOCTBYET MOBbILLEHMNIO 3P PEKTUBHOCTU Sie4eHMs1 60J1b-
HbIX PaKOM LLUEHKM MaTKy Y MOYEBOIro y3bipsi 3a CHET OCTAHOBKM KPOBOTEYEHUS U PACLUMPEHNS] KOHTUHIEHTAa
naumneHToB, Yy KOTOPbIX BO3MOXHO MPOBEAEHNE CrieLmdu4eckor npoTUBOOIYX0/1eBOV Teparumu.

KnoyeBbie cnoBa: pak Lueviku Matku, pak MOY€BOro ry3blpsi, OfyxoJieBOe KPOBOTEYEHWEe, apTepuasibHasl
ambonmaaums.

Endovascular Management of Bleeding
in Patients with Cervical and Bladder Tumors

Yu.V. Suvorova*

Saint Petersburg Clinical Hospital of the Russian Academy of Sciences, Saint Petersburg, Russia

The inoperable tumors of the uterus and bladder are complicated by bleeding in 60-70% of patients. Major
haemorrhage occurs in 11% of patients and results in death in 6% of patients. If systemic haemostatic drugs
and local methods of bleeding control are ineffective, the arterial embolization is a minimally invasive and
effective alternative option. At the first stage of endovascular treatment for bleeding from tumors of the bladder
and cervix, the diagnostic angiography is performed to identify the sources of bleeding and features of the
tumor blood supply. The spherical embolic particles, fragments of haemostatic sponge, gelatine capsules,
coils of various sizes, etc. are currently used as embolic agents for uterine and bladder bleeding. After occlusion
of the uterine arteries, the bleeding is stopped in 97% of cases, in addition, after embolization, the exophytic
component of the tumor decreases which contributes to the safest intracavitary irradiation. Arterial embolization
helps to stop bleeding in 80-90% of patients with bladder cancer. Moreover, 1-2 weeks after embolization,
patients have haemoglobin level and RBC count recovered which allows to start or continue specific anti-tumor
therapy. Rational use of X-ray endovascular interventions increases the treatment efficacy in patients
with cervical and bladder cancer by stopping bleeding and expanding the number of patients who can receive
specific anti-tumor therapy.

Keywords: cervical cancer, bladder cancer, tumor bleeding, arterial embolization.

PeHTreHaH0BacKy1sipHbIe METOAbI OCTAHOBKY KPOBOTEYEHWS [PV OrMyXOJIsIX LLUEVIKM MaTtku 41
Y MOYEBOro rny3blpsi



PEHTITEHOHOBACKYJIAPHAS OHKOJIOIM s

BeepeHue

HeonepabesnbHble onyxonm mMaTkm U Moue-
BOro ny3bipsay 60—70% 60/1bHbIX OCNIOXHSAOTCS
anm3ogamm KpoBoTeyeHusi. MaccuBHasa re-
Mopparmsa nmeet mecto B 11% cnyyaes n cny-
XUT NPUYMHON cMepTu 6% 60sbHbIX. AHEMUS,
BO3HMKAlOLLASA B TOM YUCIIE U NPU XPOHNYECKUX
KPOBOTEYEHUSX, 3HAYUTESNIbHO yXyauwaeT npo-
rHO3 3abosieBaHnA, MOCKOJIbKY OrpaHuyvMBaeT
npUMeHeHne cneundunyecknux MeTomoB nedve-
HUS ONyX0JU, TakMX Kak XMMWO- 1 Jlyd4eBas Te-
panus (1, 2). OnTManbHbIM METOLOM JIEHEHUS
©0/bHbIX PAKOM LLENKU MaTKMU U MOYEBOrO Mny-
3bIpS ABASETCHA pagukanbHas Xupypruyeckas
onepauusi, 0gHaKO TSHXKENOEe COCTOAHME Nnauu-
€HTa M pacnpocTpaHeHMe OMnyxosim Hepeako
NpensaTcTBYOT  OOWKMPHOMY OMepaTUBHOMY
BMewartenbcTBy (3, 4). B cnyvyae HeaddekTuB-
HOCTW CUCTEMHOW remMoCcTaTnyeckomr Tepanum
MU NOKasNbHbIX METOLO0B remMocTasa MasioTpaB-
MaTUYHON U 9P PEKTUBHOM anbTEPHATUBON XN-
PYPruyecKkoMy sie4eHnto MOXHO cuYuTaTb apTe-
puanbHyto ambonmnsaumio (5, 6).

MepBble nybnukauum Ha 3Ty TEMY MNOSIBU-
nmcb ewe B 70-e rogbl nmpownoro Beka. H.
Goldstein n coaBT. (1975) ycnewHo npyumMmeHunn
ansa ambonmnsaumm BHYTPEHHUX MOAB3A0LLHbIX
apTtepuin (BMA) NogKOXKHYIO XUPOBYIO KJleT4yaT-
Ky, remocTaTtuyeckyio Trybky u cnupanm
Gianturco (7). C. Dotter un coasTt. (1975) unc-
NnoNb30BaNN B KayecTBe 9MOOIN3UPYIOLWErO
maTepunana N-butyl-2-cyanoacrylate (NBCA)
(8). 10T Xe maTtepuan npumeHunn R. Gunther
n coaBT. (1981) y 8 60onbHbIX OJ11 OKKINO3UN
BMcCLUEgpanbHbix BeTBeM BITA no noBoay KpOBO-
TeyeHusi, 0B6yCNOBMIEHHOIO 3/10KAYECTBEHHOM
onyxosblo (9). B HacToAWwmMn MOMEHT Npu Ma-
TOYHOM M MOYENY3bIPHOM KPOBOTEYEHUN Tak-
Xe UCMOoNb3YIT GparMeHTbl reMocTaTn4yeckom
ryoku, >xenaTMHOBbIE Kancysbl, CnMpann pas-
JINYHBIX Pa3MEpPOB, YaCTULbI NOIMBMHUANKOTO-
na n gp. (10). ng okkNio3mMy MaTO4YHbIX apTe-
puii B nogasnsiowem OOMbLIMHCTBE Clly4aeB
NPUMEHSIOT cdepundeckne ambonbl pasmepa-
Mu oT 500 o 1000 mKkMm.

AuarHocTuyeckaa aHrnorpaodpus

Ha nepBomM aTane neyebHOro SHAOBACKY-
JISPHOrO BMELLATEeNbCTBA MPU KPOBOTEYEHUU
M3 OMNyxoJ1Ier MOYEBOIO Ny3bIPS U LUENKU MATKN
BbIMOJIHAIOT AMArHOCTUYECKYIO aHrvorpaduio,
LleSbI0 KOTOPOW ABNSIETCH BbISIBJIEHNE OCOOEH-
HOCTe KPOBOCHabxeHus HoBOOOpa3oBaHUSA
1N NpM3HaKoB remopparnm. MCTOYHMKN KPOBO-
cHabXxeHns onyxonenm opraHoB Masnoro Tasa
OblNIN N3y4eHbl AOCTATOYHO MOJIHO eLLle B cepe-

OMHE MpOoLUSIOro CToNIeTMsa U Torga xe Obiio
BbISIBJIEHO, YTO MPM PacnpOCTPAHEHHOM pake
MaTKN 1 MOYEBOI0 Ny3blpsi B KPOBOCHAOXEHUN
natonorn4yeckoro o6pasoBaHuUsl, NMOMUMO Ma-
TOYHbIX U MY3bIPHbIX, MPUHUMAIOT y4acTme BET-
BM 3anupartesibHONn U SANYHUKOBOW apTepuit
(11-13). NMpumMepHO B 3TOT XXe Nepunoa Bpeme-
HM NOSIBUNOCH MHOMO NMy6ankaumii, NOCBSLLLEH-
HbIX N3YYEHMIO aHrnorpapuyecKknx NpnM3HaKkoB
paka MaTtkm 1 Mo4eBOoro ny3bips. K HUM OTHO-
CATCH CMMMNTOM “0OMNyx0JIEBOro NATHA”, paHHee
KOHTPaCTMPOBaHME B MAPEHXMMATO3HOM dase,
HEPAaBHOMEPHOCTb MPOCBETA apTepun C OK-
KJIIO3MEN MEJIKUX BETBEN, Halnyme paHHero
BEHO3HOoro cobpoca (14, 15). MNMpsamoii npuaHak
KPOBOTEYEHMA B BUAE IKCTpaBasaumn KOH-
TPacTHOro BellecTBa BCTPEYaeTCs OOBOJSIbHO
penko, NoaToMy Ha aHrmorpamMmax, Kak rnpaBsu-
110, BbIFBNSIOTCS JINLLb KOCBEHHbIE NMPU3HAKN,
Takne Kak OKKJIH3UA MeJiKUX BETBEN U HepaBs-
HOMEPHOCTb npoceeTa cocynosB. K coxane-
HUIO, OHW HEe ABMSTCA cneundunyHbiMu, No-
CKOJIbKY 4aCTO BCTPeYaloTCs U npu HEOCNOX-
HEHHOM onyxonu (16).

OdunarHocTtunyeckyto aHrnorpaduto y 60b-
HbIX CO 3/10Ka4eCTBEHHbIMN HOBOOOpPa30BaHU-
MW MaJsioro Tasa npeanoyTUTENIbHO HauYMHaTb
C OucTanbHOM aopTorpadumn, NnpuyemM npm ony-
XONSX Wenkn matky kateTtep pigtail yeneco-
0bOpa3HO ycTaHaB/MBaTb B aopTe Ha YpOBHE
MoYeyHbIX apTepuin, Tak kak B 8% cny4aes
MaTka NpPenmMyLleCTBEHHO KPOBOCHabXxaeTcs
13 AMYHNKOBbLIX apTepuit (puc. 1, a, 6). Jonon-
HUTENbHbIE MCTOYHUKN KPOBOCHAOXEHUS, No-
MMMO MOYENY3bIPHbIX apTEPUIN, a TaKXKe aHa-
CTOMO3bl U3 MblLEYHbIX BeTBeNM BIMA npu pake
MOYEBOIr0 My3blps BbIABNAOTCA 6onee 4yem
Yy MONOBUHbI BONbHLIX (puc. 1, B).

Onyxonm MOYEBOrO My3bIpPs Yalle BCEro Bbl-
ABNSAOTCS y NaumMeHToB nocne 60 net, 4To 06b-
SICHAET Ha/mM4ne MpPU3HaKOB aTepocksieposa
Ha aHrnorpammax 6onee yem B 60% Habnoge-
HUI (puc. 2). ATO HEOOXOAMMO Y4YUTbIBATL OJ15
npenoTBpaLLleHns OCJIOXXHEHUI B npouecce
KkaTeTepulaunn setsen BlA.

9mbonunsauunsa npu
Oonyxonax Wwemkn MmaTkum

MeToauka ambonmsaumm MaTO4YHbIX apTe-
puii XopoLlo n3eecTHa. Yaule Bcero ato BMe-
LIaTEeNbCTBO MPUMEHSAIOT NPU MUOME MAaTKU,
0/ 3TOro NooYepenHo KaTeTepusnpyoT npa-
BYIO M NEBYIO MaTOYHbIE apTeEPUN N OKKIO3U-
pytoT nx chepuyeckummn ambonamm. OgHako,
Yu4nTbIBast OCOOEHHOCTN KPOBOCHAOXEHNS Npu
ONyXONn LWekn MaTKu, UCNOoNb30BaTh TakKoM
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Puc. 1. lononHUTeNbHbIE UCTOYHUKN KPOBOCHAOXEHNS ONyXoner opraHoB Manoro Tasa.

a — Ha aopTorpamMmme BbISBNAIOTCA PACLLUMPEHHbIE SUYHUKOBbBIE apTepun, ABNFIOLWMECS MPENMYLLLECTBEHHBIMU UCTOY-
HMKaMW KPOBOCHaOXeHMs MaTKn (CTpenkun); 6 — cenekTuBHas aHrmorpamMmma sieBor 106aBOYHON NoYeYHOM apTepun,
OT KOTOPOW OTXOAUT NeBast AMYHMKOBAs apTepus (CTpenka); B — CenekTnaHas aHrmorpamma npason BIMNA: koHTpacTu-
pyeTcs aHaCTOMO3 MeXAy NPaBoi 3annupaTesnibHOM 1 NEBON MOYENY3bIPHOM apTePUSIMN (CTPENKN).

Puc. 2. Ha Ta30Bbix aHrMorpamMmax BbiSIBJIAIOTCS NPU3HAKM aTepoCcK/iepo3a NoaB3A0LLIHbIX apTEPUiA: OKKIIO3US NTEBOA
BIA (a — 6enas cTpenka), CTeHO3 (a — YepHas cTpesika), HepaBHOMEPHOCTb KOHTYypa 1 U3BUTOCTb NPaBoii obLLen noa-

B30LLHOM apTepun (6 — cTpenka).

Xe amMbonuaupylowmii Mmatepuan npeacras-
nseTcs HeuenecoobpasHbiIM. B oTnnuve ot
MMOMATO3HOIr0 y3fia OMnyxoJib LENKNn MaTKu
KPOBOCHabXaeTcs NNLb HECKOJIbKMMW MPOHU-
KaloLWUMmM BETBIMU MATOYHOW apTepumn (Lueey-
HO-BNaraJnLWHbIMU) 1 aHACTOMO3VPYIOLLNUMU C
HAMMW BRaraanlHbIMM BETBSIMW BHYTPEHHEN
rnonoso aptepumn. Takum o6pasom, Nnpm amb0-
M3aumm MaToyHOW apTepum NPOUCXOOUT OK-
KJI031si B OCHOBHOM apTepui Tena MaTku, He
nopaxeHHOro onyxonbko. B Takom cnydae
npeanoYTUTENIbHO NCMONb30BaTbh MESIKO Hape-
3aHHYI0 remMocTaTunyeckylo rybky, kotopasi He
BbI3OBET AJINTENIbHON ULLIEMUM OpraHa u B TO
Xe Bpems 3Toro 6yoet AocTaTovHO Anga ocTa-

HOBKU KpOBOTeYeHus. Micnonb3oBaHue chepun-
yeckux aM60J10B Takxke HelenecoobpasHo nNpu
rMNOBACKY/IIPHOM XapakTepe Onyxoiu, 4YTO
HabnogaeTcsd, Kak NpaBMo, y NaUNEHTOK, ne-
peHecLUMX Ny4eByl0 Tepanuio, M COCTaBJIAET
9% ot Bcex HabnogeHun (puc. 3). B Takmnx cny-
Yyadax onga npenorBpaeHnd HEeKpPOTUYHeCKUX
OCJ'IO)KHGHI/II7I, CB4A3aHHbIX C NnonagaHnem mMers-
KMX 4YacTuy, ambonusaTta B HelefieBble apTe-
pun, NPeanoYTUTESNbHO BbINOHATL OKKJTHO3MIO
Bcen nepegHeinn nopuuun BIMA remocTtaTtnye-
cKow ryokoii (puc. 4).

Ewe ogHuM ¢akTopom, KOTOPLIA Hago
yuYnTbiBaTb Npu BblibOpe 3MOOAN3UPYIOLLENO
areHTa, sBnsieTcs HeobXOANMOCTb AasibHEen-

PeHTI'eHSH,qOBaCKy}'IﬂprIe MeTOo/Abl OCTaAHOBKW KPOBOTEYEeHWS rpu OryxXoJiax LUEVIKN MaTKu
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Puc. 3. TazoBas apTepuorpaMmma 60/1bHOM PaKoM LLENKN MaTKKN, OC/TIOXHEHHbIM KPOBOTEYEHMEM, NOcie NpoBeaeHus
Kypca Ny4eBOW Tepanuu: nesas MaTtoyHas apTepus OTYETIMBO HE OMNpeaenseTcs, npaesas — UCTOHYEHA (CTpenka),

Backynapusaumm B Npoekumn MaTkm He BbIABJIAETCA.

Puc. 4. CenekTuBHblE aHrMorpamMmmel 4o (a) u nocne (6) ambonusaunn nepegHent nopummn neesoii BINA remoctatuye-

CKOW ryOKOA.

wero cneumdryeckoro NpoTUBOOMYXO1IEBOIrO
nedvenud. lMNMpu pake wWenkn matku Hanbonee
3PDEKTUBHO NPUMEHEHNE COYETAHHON Nyye-
Bow Tepanun (CJIT). Okkno3msa maTo4HOM ap-
TeEpPUN BbI3bIBAET ULLIEMMUIO WU/ TUNOKCUIO
OMyXONEBbIX KNIETOK, YTO B CBOIO 04epenb npu-
BOAUT K TOPMOXEHUIO anonTto3a 1 MOXET 3Ha-
YUTENIbHO YMEHbLINTbL YYBCTBUTENBHOCTb OMy-
XONN K LUMTOCTATUYECKOW M1 Ny4eBOW Tepanum
(17, 18). CpaBHuBasi pe3ynbTaTbl JIEHEHUS
B rpynmne 60/ibHbIX PAKOM LUENKM MaTKu cTa-
amnm T2NXMO, kotopbiMm npoBogunu CIT c
npeaBapuUTESNIbHOW OKKJTIO3MEN MaTOYHbIX ap-
TepUn, N B rpynne naymeHToK, MNosydyaBLUNX
C/NIT 6e3 npeppapuTensHon ambonunsauuu,
Mbl BbIIBUIM CTATUCTUYECKN AOCTOBEPHOE
CHWXKEHME 4acTOTbl NOJIHbIX OTBETOB C 87 A0
54%, npu 3TOM 06LLIEe YNCNO NONOXNTENbHbIX
OTBETOB HE OT/IM4anocb. HecmMmoTps Ha TO 4TO
remocTtaTtnyeckasa rybka sBnsieTcs paccachbl-

BaOLMMCH MaTepmanom, OCTaHOBKA KpPOBO-
TedyeHusa gocturaeTtcsa B 97% cny4aes, Kpome
TOro, y Bcex 60nbHbIX Ha 7—-10-e cyTkn nocne
3aMb0onmM3aunn yMeHbLIAeTCa 39K30MUTHBbIN
KOMMOHEHT OMyX0JI1, 4TO CNOCOOCTBYET Han-
6onee 6e3onacHoMy NMPOBEOEHUNIO BHYTPUMNO-
JIOCTHOr0 06/1y4eHuns. PeunavBbl remopparmm
COCTaBASAOT 00 7%, Nnpu4em yactoTa NnoBTOpP-
HbIX KDOBOTEYEHMUI 3aBUCUT HE OT IMOONN3N-
pylOLEro areHTa, a ot apPeKTMBHOCTM aarb-
HENWero neyeHms onyxonu. Tak, HECMOTPS
Ha WMCMNOJIb30BAaHME HepaccacbIBAOLWUXCS
chepuyecknx 9MOONOB U MeTaslNINYeCKnx
cnmpanen, Npyu NPOrpeccrupoBaHNN ONyXONn
WeNnKn MaTku B pasfiMyHble CPOKM Habo-
[aloTCca peunanBbl KDOBOTEYEHUS, MPU 3TOM
NCTOYHMKAMM peBacKynsapmsaunm MoryT §B-
NATbCS AMYHWUKOBbIE apTepuUM MNpPU COXpaHe-
HUW OKKJIO3MM paHee 3MOONM3NPOBAHHbLIX
cocynos (puc. 5).
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Puc. 5. AHrnorpammbl 60/1bHOM C MPOrPECCUPOBAHNEM OMYXONN LLENKM MaTK1 U peuyanBoOM KPOBOTEYEHUS Yepesd
3 mec nocne ambonudauun seteeli BIMA chepuryecknmm ambonamm n MetTaiiMieckummn cnvpansmu.

a — Ha Ta30BOl apTepuorpaMmme onpeaensieTcs okknodma obenx BrA (ctpenkn); 6, B — CENEKTUBHbIE aHMMOrPaMMbI
npaBoii (6) 1 NeBoi (B) AMHHNKOBbLIX apTEPUIA, ABASIOLLMXCSA UCTOYHMKAMU PeBACKYNsipu3aLnmm onyxosu.

AMOonn3aumnsa npu onyxonsax
MO4YeBOro ny3bips

OCHOBHbIMM MpUHUMNaAMKU 3ambonmnaaunmn
npU KPOBOTEYEHUU N3 OMYXOSIM MOYEBOrO MNy-
3bIps A0JKHbI ObITb 6E€30MAaCHOCTb 1 OKKJTHO3US
BCEX COCYO0B, NMPUHUMAIOLWMX y4acTue B KPO-
BOCHabXeHnu onyxonu. NnaHnpys sHOoOBacky-
NFpHOEe BMellaTeNlbCTBO, HEeoOXoauMo yae-
NTb 0CcoB60e BHUMAHWE MUCTOYHMKAM M OCO-
6eHHOCTSIM Backynspusaumm natoiormMyeckoro
ovara (puc. 6).

CenekTnBHasi aMbonuaaums MoYenysbip-
HbIX apPTEPUI MMEET CMbIC NNLLIb B Clly4ae rm-
nepBacKynsipHOro xapakrtepa HoBoobGpas3oBa-
HUS N OTCYTCTBUS OOMNOSIHUTENbHbLIX NCTOYHN-
KOB KPOBOCHaOXeHUsi, BO BCEX OCTaJibHbIX
HabnoaeHUsx LenecoodbpasHo NPUMEHSTb OK-
Kno3uvio nepegHen nopumm BIMA. Kpome Toro,
amMbonnsaumsa goskHa ObiTb ABYCTOPOHHEN N3-
3a paHHero OTKPbITUS KonnaTtepanen (puc. 7).
B kauyectBe amMO0ONM3MpYIOLLEro MaTepuana
npu ONyxonsiXx MOYEBOro My3bipsa MPUMEHSIIOT
xenatuHoBble mMukpocdepbl (300-700 mkm),
remocTaTunyeckyto ryoky, cpepudeckmne amoo-
Nbl, MeTannuyeckune cnupanm (6, 19, 20).
OpaHako npu BbIMOSIHEHWM OKKIIO3MKW NEPEaHEN
nopuumn BIA cnegyeT yunTbiBaTb PUCK HEKPO-
TUYECKMX OCJIOXKHEHUI M3-3a NonagaHus
MEJIKUX YacTuL, ambonmasaTta B HeLEeNeBble ap-
Tepumn, TakMx Kak HeKpO3 MbIlUL, ArOANYHOWN
obnacTtu, nape3 HMXKHUX KOHEYHOCTEN, Nesib-
BUOMEPUTOHUT 1 ap. (21-23). Ecnn cenexktne-
Hasl ycTaHOBKa KaTteTepa B BUCLLepPasibHbIX BET-
BAX BINA npakTuiyeckm HeEBO3MOXHa 13-3a aHa-
TOMUYECKkMx 0coBeHHOCTel (pacChiMHOM Tun
CTPOEHUA NN KOPOTKUN MPOKCUMASIbHBIA OT-

nen nepegHen nopuwnn Bl1A), TO npumMeHaloT
Tak Has3blBAaEMYIO NepepacnpenennTesbHyto
TexHuKy (24). [na aTOro BbLIMOSHAT KaTeTe-
pr3aumnio BEPXHEN U/UNN HUXKHEN SArOANYHbIX
apTepuin 1N OKKJIIO3UPYIOT UX METAJITMYECKUMU
cnmpanamMmu (puc. 8). locne aTOoro katertep
ycTaHaBnuBalT B cTBos BIMA n npomnsBogaTt
3amMbon3aunto ocTaBLLEeNcs nepeaHein NopLmmn
KPynHbIMU pparMeHTamMm reMocTaTUyeCcKom
ryoku.

B uenom aptepuanbHas ambonnsauus sie-
nsetcsa 6e3onacHoOM MeToAMKOM KU cnocob-
CTBYET OCTAHOBKE KPOBOTEYEHUS N3 OMYXOJIN Y
80-90% 60/bHbIX PakOM MOYEBOr0O My3bIpsi.
Kpome Toro, tak xe kKak nm nocne sHgoBacky-
JNIIPHOro remocTasa rnpu ONyxonsx LWenkn maT-
kn, yepes 1-2 Hepn nocne ambonmaaumn y na-
LMEHTOB HabnogaeTcss HopManmaaumsa noka-
3aTenen remornobuHa M SPUTPOLUTOB B
nepudepnveckonm KpoBU, YTO MO3BOJISET Ha-
YaTb MM NPOOOIIKNTL CNeundunIeckyo NpPoTm-
BOOIMYXOJIEBYIO Tepanuio. B cBA3un ¢ aTum apTe-
puanbHyl0 aM00IN3aUMI0 MOXHO CYMTaTb Me-
TOAOM BbiGOpa Npu NeYeHnn MakporemMaTypuu,
0BYCNOB/IEHHOMN 3/10KAYECTBEHHOW OMyXOJbiO.
OpHako, HECMOTPSI Ha OKKJIIO3MI0 BCEX COCY-
[OB, KPOBOCHaAOXAaOLMX NMaToNOrM4yeckoe Ho-
BOOOpa3oBaHME Ha MOMEHT OKOHYaHUS 9HAOO-
BaCKy/IApHOro BMeLlaTenscTea, y 8—36% 60ob-
HbIX HabnoOalTCa pPeunarBbl KPOBOTEYEHUS,
CBSI3aHHbIE C pekaHannsaumen OKKIo3MpOBaH-
HbIX apTepuin, pasBUTMEM KonnaTtepanein B 6ac-
ceriHe BI1A, npoao/mKeHHbIM POCTOM OMyxonu
(pnc. 9). Ana nedyenna peumameoB adPeKTUBHA
NnoBTOpPHas amMbonmaaums Ha GpoHe KOHcepBa-

PeHTI'eHSH,qOBaCKyJ'IﬂprIe MeTOo/Abl OCTaAHOBKW KPOBOTEYEeHWS rpu OryxXoJiax LUEVIKN MaTKu

Y MOYEBOro rny3blpsi

TUBHOW reMOCTaTUYEeCKON Tepanuu.
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Puc. 6. XapakTep KpoBOCHabXeHWs OMyxonein Mo4eBOro ny3blps (Ta30Bble apTepmMorpamMmel).

a — B apTepuanbHyto ¢pasy onpenenseTcs paclumpeHmne neBbiXx MOYENy3blPHbIX apTepPU (CTpenka), onyxosb rmnepsa-
ckynsipHa; 6 — B napeHxnMaTo3Hyto ¢asy BbISIBASETCS CUMIMTOM “OMyx0seBoro natHa” (CTPesikn); B — MoYeny3bipHble
apTepUn YMEPEHHO pacLUMpPEHbI C 06eNX CTOPOH, BACKYNSApU3aLIMs OMNyxX0v YMepPEHHas, KOHTPACTUPYIOTCSH e4MHNY-
Hble Y4aCTKM HEOBACKYyNApU3aLumn (CTPENKKn); r — MoYeny3bipHble apTepumn OTHETIMBO HE BU3Yann3unpytoTCcs, OMyxosb
rMNoBacKynspHa.

Puc. 7. CenektuBHas aHrnorpamma npasoii BIMNA nocne amb6onusaumn seteeli nesoit BIMA dparmeHTamu remoctatu-
yeckoi rybku: onpenensieTca peTporpagHoe 3anosiHeHne nepndepnyecknx BETBEN NEBbIX MOYEMNY3bIPHbIX apTepuin
(cTpenkn).
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Puc. 8. CenektnBHble aHrnorpammsbl nesoii BMNA 0o 1 nocne nepepacnpenennTensHoin amM0oamM3annm ee BeTeein
METaNIMYECKUMN CNUPaNSMN U FrEMOCTATUYECKOM ryOKoW y BONbHOMO C OMyX0Jibid MOYEBOrO My3bIpsA. a — Nnepeq,
ambonumsaumer onpenensioTca PacchinHOM TUN CTpoeHns nesoit BIA n HepacluMpeHHble MoYeny3bipHblE apTepun
(cTpenka); 6, B — nepepacnpenenuTtensHas aM00amM3auma MeTaaiMieckKumMm cnmpansamy BepxHei (YepHas cTpeska)
M HUXHeN (6enas cTpenka) aroanyHbix aptepuii (6), OKk3Usa AroauyHbIx apTepuii (benblie CTPENKN) C COXPaHEHNEM
NPOXOAMMOCTM MOYENY3bIPHbIX apTePUin (YepHasa cTpenka) (B); I — KOHTPOJIbHAsA aHrMorpamMmmMa nocne amoéonnsawmm
MOYeny3blpHbIX aPTEPUIA FTeMOCTaTUYECKOM ryoKoi (CTpesika).

Puc. 9. CenekTtuBHasg aHrnorpamma npasoii BMA 60/b-
HOro C peunanBoM KpOBOTEHYEeHUA N3 OnyxoJin MO4eBOIro
ny3bips Yepes3 5 mec nocne ambonmzaumn setTeeit BMA
remMocTaTU4eckol rybkon n meTaninyeckumm cnmpans-
MW: ONpPeSEnseTca BOCCTAHOBIIEHME KPOBOTOKA B Bac-
ceiiHe 06eux BIMA (cTpenkn).

PeHTreHaH[0BacKy/IsipHbIE METOAbl OCTAHOBKY KPOBOTEYEHMS MPY OMyXOJIsIX LUEHKU MaTku
n MOYeBOro rny3blpsi
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3aknovyeHme

Takum o6pas3om, apTepmanbHyo ambonmaa-
LU0 MOXHO cuuTaTb adpPeKkTUBHbIM N 6e30-
MacHbIM METOAOM OCTAHOBKW KPOBOTEYEHUS
M3 ONyXOJIN LUEVNKN MaTKN 1 MOYEBOIO My3blIPsi.
OunarHoctmnyeckas aHrnorpadus sBngeTcqa He-
OTbEMJIEMOW 4acCTblo Ne4ebHOro 3sHOO0BACKY-
JNIAPHOro BMELLATEeNbCTBA, HeoOXxoaMMOoW ang
OLEHKN apTepuasbHOM aHaToOMuUM OpraHoB
Masioro Ttasa, BbISIBJIEHUS MCTOYHUKOB KPOBO-
cHabXeHus 1 xapakTepa BacKysipuaauum ony-

The inoperable tumors of the uterus and
bladder are complicated by bleeding in 60-
70% of patients. Major haemorrhage occurs in
11% of patients and results in death in 6% of
patients. Anaemia, which associated also with
chronic bleeding, significantly worsens
prognosis of the disease, since it limits the
specific methods used for tumor treatment,
such as chemotherapy and radiotherapy (1,
2). The optimal treatment option for patients
with cervical and bladder cancer is radical
surgery but the patient’s severe condition and
tumor spreading often impede major surgery
(3, 4). If systemic haemostatic drugs and local
methods of bleeding control are ineffective,
the arterial embolization may be considered as
a minimally invasive and effective alternative
to a surgery.

The first publications on this topic appeared
in the 70s of the last century. H.Goldstein et al.
(1975) successfully applied subcutaneous
tissue, haemostatic sponge and Gianturco coils
for embolization of the internal iliac arteries
(I1As) (7). C.Dotter etal. (1975) used N-butyl-2-
cyanoacrylate (NBCA) as an embolic agent (8).
The same agent was used by R.Gunther et al.
(1981) in 8 patients for occlusion of the IIA
visceral branches for bleeding caused by a
malignant tumor (9). The fragments of the
haemostatic sponge, gelatine capsules, coils
of various sizes, polyvinyl alcohol particles etc.
are currently used for uterine and bladder
bleeding (10). In the vast majority of cases, the
spherical embolic particles sized from 500 to
1000 um are used for occlusion of the uterine
arteries.

Diagnostic angiography

At the first stage of endovascular treatment
for bleeding from tumors of the bladder and
cervix, diagnostic angiography is performed to
identify the features of the blood supply of the

XONN, 4TO MO3BONSAET B CBOK O4YEpPEeab CrlaHn-
poBaTb AanbHenwee nedyeHne. PaunoHanbHoe
MPUMEHEHNE PEHTIEH3HA0BACKYNSPHbIX BME-
LIaTenbCTB CrnocobCTBYET MOBbILWIEHUID 3d-
(GEKTMBHOCTU OMArHOCTUKN U nedYeHus 605b-
HbIX PaKkOM MOYEBOro MNy3bips N LLWENKN MaTKn
3a CYET OCTAHOBKM KPOBOTEYEHUS N pacLumpe-
HUSI KOHTUHIEHTA MNaUMEHTOB, Y KOTOPbLIX BO3-
MOXHO npoBegeHne cneundunyeckom npoTu-
BOOMYX0NEBOW Tepanuu.

malignancy and signs of haemorrhage. The
sources of blood supply to the pelvic tumors
were investigated quite completely in the middle
of the last century and at the same time it was
established that in advanced uterine and
bladder tumors the branches of the obturator
and ovarian arteries provided the blood supply
to the malignancy in addition to the uterine and
bladder arteries (11, 12, 13). Around the same
time, many publications appeared concerning
investigation of the angiographic evidence of
the uterine and bladder cancer. These include
“tumor spot” sign, early opacification in the
parenchymal phase, uneven arterial lumens
with occlusion of small branches, early venous
shunting (14, 15). The extravasation of a
contrast media (a direct sign of bleeding) is
quite rare, so angiograms usually show only
indirect signs, such as occlusion of the small
branches and uneven vascular lumens.
Unfortunately, they are not specific, because
they are often found in uncomplicated tumors
as well (16).

Diagnostic angiography in patients with
pelvic malignancies preferably should be
started with distal aortography, and in case of
cervical tumors, the “pigtail” catheter should be
placed in the aorta at the level of renal arteries,
since in 8% of cases the uterus is mainly
supplied with blood from the ovarian arteries
(Fig. 1a, b). More than half of patients have
accessorial sources of blood supply in addition
to the vesicle arteries as well as anastomoses
from the muscular branches of the IlAs in
bladder cancer (Fig. 1c).

The bladder tumors are most often detected
in patients after 60 years of age, which explains
the evidence of atherosclerosis on angiograms
in more than 60% of cases (Fig. 2). This should
be taken into consideration in order to prevent
complications during catheterization of the IIA
branches.
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Fig. 1. Additional sources of blood supply to the pelvic tumors.

a — the aortogram shows the dilated ovarian arteries which are the primary sources of uterine blood supply (arrows).
b — selective angiogram of the left accessory renal artery from which the left ovarian artery originates (arrow).

c — selective angiogram of the right internal iliac artery (l1A): the anastomosis between the right obturator artery and

the left vesicle artery is visualized (arrows).

Fig. 2. There is evidence of atherosclerosis of the iliac arteries on pelvic angiograms: occlusion of the left lIA (a — white
arrow), stenosis of the left lIA (a — black arrow), irregularity of the contour and tortuosity of the right common iliac artery

(b - arrow).

Embolization for cervical tumors

The technique of uterine artery embolization
is well known. This intervention is most
commonly used for uterine fibroids, for this
purpose, the right and left uterine arteries are
alternately catheterized and occluded with
spherical embolic particles. However, given the
peculiarities of blood supply in cervical tumors,
using the same embolic agent is considered
unreasonable. In contrast to the uterine fibroid,
the cervical tumor is supplied by only a few
penetrating branches of the uterine artery
(cervical and vaginal branches) and vaginal
branches of the internal pudendal artery
anastomosing with them. Therefore, the uterine
artery embolization results usually in occlusion

of the arteries of the uterine body not affected
by the tumor. In this case, using the finely
chopped haemostatic sponge is preferable,
because it will not cause prolonged organ
ischemia and at the same time be enough to
stop bleeding. Using the spherical embolic
particles is also unreasonable for hypovascular
tumors, which are usually observed in patients
undergoing radiotherapy and accounted for
9% of all cases (Fig. 3). In such cases, to
prevent necrotic complications associated with
embolization of the non-target arteries with
small embolic particles, it is preferable to
occlude the anterior part of the IIA with a
haemostatic sponge (Fig. 4)

PeHTI'eHSH,qOBaCKy}'IﬂprIe MeTOo/Abl OCTaAHOBKW KPOBOTEYEeHWS rpu OryxXoJiax LUEVIKN MaTKu
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Fig. 3. Pelvic angiogram of a female patient with cervical cancer complicated with bleeding after radiotherapy: the left
uterine artery is not clearly determined, the right uterine artery is thinned (arrow), there is no vascularization over the

uterus.

Fig. 4. Selective angiograms before (a) and after embolization (b) of the anterior part of the left IIA with a haemostatic
sponge.

Fig. 5. Angiograms of a female patient with progressed cervical tumor and recurred bleeding 3 months after
embolization of the IIA branches with spherical embolic particles and metal coils.

a — the pelvic angiogram shows bilateral occlusion of the both IIAs (arrows).
b, ¢ — selective angiograms of the right (b) and left (c) ovarian arteries which are the sources of tumor revascularization.
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Another factor that should be considered in
selecting the embolic agent is the need for a
further specific anticancer therapy. The
combined radiotherapy (CRT) is most effective
in cervical cancer. Uterine artery occlusion
causes ischemia and/or hypoxia of tumor cells,
which in turn leads to inhibition of apoptosis,
and can significantly reduce the sensitivity of
the tumor to cytostatic agents and radiotherapy
(17, 18). Comparing the treatment results in
patients with cervical cancer T2NxMO who
underwent CRT with preliminary uterine artery
occlusion and in patients receiving CRT without
pre-embolization, we found a statistically
significant decrease in the complete response
rate from 87% to 54% but the total number of
positive responses did not differ. Although the
haemostatic sponge is a biodegradable
material, the bleeding is stopped in 97% of
cases, moreover, in all patients on Day 7-10
after embolization, the exophytic component of
the tumor is decreased, which contributes to
the safest intracavitary irradiation. The bleeding
recurs in up to 7% of patients and the rate of
repeated bleeding depends on the efficacy of
further anti-tumor treatment rather than the
embolizing agent. Thus, although the non-
biodegradable spherical embolic particles and
metallic coils are used, the recurrent bleeding
isobserved atdifferenttime pointsin progressed
cervical tumor, and the ovarian arteries may be
the sources of revascularization while the
previously embolizing arteries are still occluded
(Fig. 5).

Embolization for bladder tumors

The main principles of embolization in
bleeding from a bladder tumor should be the
safety and occlusion of all vessels involved in
blood supply of the tumor. When planning
endovascular intervention, a special attention
should be paid to the sources and features of
neoplasm vascularization (Fig. 6)

The selective embolization of the vesicle
arteries makes sense only in case of
hypervascular tumor and in the absence of
additional sources of blood supply, in all other
cases it is reasonable to occlude the anterior
part of the IIA. Moreover, embolization should
be bilateral because the collaterals are opened
soon after it (Fig. 7). Gelatine microspheres
(300-700 um), haemostatic sponge, spherical
embolic particles, and metal coils are used as
embolizing agent in bladder tumors (6, 19, 20).

However, in case of occlusion of the anterior
part of the llA, the risk of necrotic complications
caused by embolization of the non-target
arteries with small embolic particles, such as
gluteal necrosis, lower extremity paralysis,
pelvic peritonitis, etc. should be considered
(21, 22, 23). If the selective catheter placement
in the IIA visceral branches is practically
impossible due to anatomical features
(distributed structure or short anterior part of
the llA), the so-called redistributive technique is
used (24). For this purpose, the superior and/
or inferior gluteal arteries are catheterized and
occluded with metal coils (Fig. 8). After that, the
catheter is placed in the trunk of the IIA and the
remaining anterior part is embolized with large
fragments of the haemostatic sponge.

In general, arterial embolization is a safe
method that helps to stop tumor bleeding in
80-90% of patients with bladder cancer.
Moreover, similar to endovascular haemostasis
in cervical tumors, in 1-2 weeks after
embolization, patient's haemoglobin level and
RBC count recover which allows to start or
continue specific anti-tumor therapy. Hence,
arterial embolization can be considered as the
method of choice for macrohaematuria caused
by a malignancy. Although all arteries supplying
the malignancy are occluded at the time of
completion of the endovascular intervention,
8-36% of patients have recurrent bleeding
associated with recanalization of occluded
arteries, collateral development in the IIA
region, and continued tumor growth (Fig. 9).
The repeat embolization combined with medical
haemostatic therapy is effective for recurrent
bleeding.

Conclusion

Therefore, arterial embolization can be
considered as an effective and safe method to
control the bleeding from the cervical and
bladder tumors. The diagnostic angiography is
an integral part of the endovascular treatment
required to assess the arterial anatomy of the
pelvic organs, to identify the sources of blood
supply and the pattern of tumor vascularization,
which in turn allows to plan further treatment.
Rational use of X-ray endovascular interventions
increases efficacy of the treatment and
diagnostics in patients with bladder and cervical
cancer by stopping bleeding and expanding the
number of patients who can receive specific
anti-tumor therapy.

PeHTI’eHSH,E{OBaCKyJ'IFIprIe MeTOo/bl OCTAHOBKW KPOBOTE4YeHU S rpu OrnyxoJsisax LUEVIKN MaTKu
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Fig. 6. The blood supply to the bladder tumors (pelvic arteriogram).

a - the dilated left vesicle arteries are visualized in the arterial phase (arrow), the tumor is hypervascular;

b — “tumor spot” phenomenon is detected in the parenchymal phase (arrows);

c—vesicle arteries are moderately dilated on both sides, tumor vascularization is moderate, the single neovascularization
areas are visualized (arrows);

d — vesicle arteries are not clearly visualized, the tumor is hypovascular.

Fig. 7. Selective angiogram of the right IIA after embolization of the left lIIA branches with haemostatic sponge
fragments: there is retrograde filling of the peripheral branches of the left vesicle arteries (arrows).
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Fig. 8. Selective angiograms of the left IIA before and after redistributive embolization of its branches with metal coils
and haemostatic sponge in a male patient with a bladder tumor.

a — before embolization, there are distributed structure of the left internal iliac artery and non-dilated vesicle arteries
(white arrow).

b, ¢ — redistributive embolization of the superior (black arrow) and inferior (white arrow) gluteal arteries (b) with metal
coils; occlusion of the gluteal arteries (black arrows) with preserved patency of the vesicle arteries (white arrow) (c).
d - control angiogram after embolization of the vesicle arteries with haemostatic sponge (arrow).

Fig. 9. Selective angiogram of the right IIA of a male
patient with recurred bleeding from the bladder tumor
5 months after embolization of the IIA branches with
haemostatic sponge and metal coils: the blood flow
in both llAs (arrows) is restored.

PeHTreHaH[0BacKy/IsipHbIE METOAbl OCTAHOBKY KPOBOTEYEHMS MPY OMyXOJIsIX LUEHKU MaTku
n MOYeBOro rny3blpsi




PEHTITEHOHOBACKYJIAPHAS OHKOJIOIM s

Cnucok nutepartypbl [References]

1.

10.

1.

12.

13.

14.

AbusrunbavH A.H., ®asnetoguros A.[., fannmsaxos B.3.
CnacuTtenbHas UMCTIKTOMUSI B JIEYEHUM paka MOYEBOrO
ny3bipsi C YPONOrMHECKUMU OCNOXHEHUAMU. OHKOYpO-
norug. 2009, 3, 16-18.

Abizgildin A.N., Fazletdinov A.D., Galimzyanov V.Z. Salvage
cystectomy for bladder cancer with urological complica-
tions. Oncourology. 2009, 3, 16-18. (In Russian)

Eleje G.U., Eke A.C., Igberase G.O. et al. Palliative interven-
tions for controlling vaginal bleeding in advanced cervical
cancer. Cochrane Database Syst. Rev. 2015, 5, CD011000.
Abt D., Bywater M., Engeler D.S., Schmid H.P. Therapeutic
options for intractable hematuria in advanced bladder can-
cer. Int. J. Urol. 2013; 20 (7), 651-660.

Caypinar S.S., Guraslan H., Senturk B. et al. Salvage thera-
py in acute life-threatening vaginal bleeding of cervical
cancer: Hypogastric artery embolization. Taiwan J. Obstet.
Gynecol. 2016, 55, 607-608.

Chen C.S., Park S., Shin J.H. et al. Endovascular treatment
for the control of active vaginal bleeding from uterine cervi-
cal cancer treated with radiotherapy. Acta Radiol. 2018,
59 (11), 1336-1342.

Loffroy R., Pottecher P., Cherblanc V. et al. Current role of
transcatheter arterial embolization for bladder and prostate
hemorrhage. Diagn. Interv. Imaging. 2014, 95 (11), 1027-
1034.

Goldstein H.M., Medellin H., Ben-Menachem Y. Trans-
catheter arterial embolization in the management of
bleeding in the cancer patients. Radiology. 1975, 115 (3),
603-608.

Dotter C.T., Goldman M.L., Résch J. Instant selective arte-
rial occlusion with isobutyl 2-cyanoacrylate. Radiology.
1975, 114 (1): 227-230.

Gunther R., Klose K., Thelen M., Jacobi G. Superselektive
Embolisation mit Gewebekleber im Urogenitaltrakt. Rofo.
1981, 134 (5): 536-549.

Mihmanlil., Cantasdemir M., Kantarci F. et al. Percutaneous
embolization in the management of intractable vaginal
bleeding. Arch. Gynecol. Obstet. 2001, 264 (4): 211-214.
Borel U., Fernstrom J. The adnexal branches of the uterine
artery. Acta Radiol. 1953, 40 (6), 561-582.

Macarini N., Scursatone M., Zinicola N. L'arteriografia pel-
vica nello studio della patologia ginecologica. Radiol. Med.
1959; 65(2):1041-1069.

Nilsson J. Angiography in tumors of the urinary bladder.
Acta Radiol. [Diagn.] 1967, Suppl. 263.

Xam3auH A. PeHreHoamarHoCTvKa Onyxonen XXeHCK1x noso-
BbIX OPraHoB (Mo AaHHbIM aHrorpaduyeckoro nccnepoBa-
Hus): ABTOped. auc. ... A-pa Men. Hayk. Anma-Ata, 1994.

CBepeHunsa 06 aBTopax [Authors info]

Cysoposa lOnus BnaguMupoBHa — [OKTOP MeA,. Hayk, YeH npaBieHnst POCCUInCKOro Hay4HOro 00LLeCTBa MHTEPBEHLIMOHHbIX Kapamno-
aHrmosoroB, 3amMecTuUTEeNb IMaBHOMO Bpay Mo Hay4Hoii paboTe CaHkT-MeTepbyprekoit knnHndeckoi 6onbHMLbLI PAH, CaHkT-MeTepbypr.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Khamzin A X-ray diagnostics of female genital tract tumors
(based on angiography results): Author’s abstract .... doct.
of med. sci. Aima-Ata, 1994. (In Russian)

Lang E.K. Angiography in the diagnosis and staging of pel-
vic neoplasms. Radiology. 1980, 134 (2), 353-358.
Myllyla V., Péivansalo M., Leinonen A. Angiographic diagno-
sis at gastrointestinal hemorrhage. Diagn. Imaging Clin.
Med. 1984, 53 (3), 135-140.

ApmoHenko C.MM., BainHcoH A.A., MargoH 3. KucnopogaHsoii
abdekT n nyyesass Tepanus onyxonei. M.: MegmumHa,
1980, 45-90.

Yarmonenko S.P., Waynson A.A., Magdon E. Oxygen effect
and radiotherapy of the tumors. M.: Meditsina, 1980,
45-90. (In Russian)

[JenbruHa H.B., PognoHos B.B. OcHOBbI y4eBoi Tepanum
3/10Ka4eCTBEHHbIX HOBOOOpa3oBaHWit: y4ebHO-MeToam-
yeckoe nocobve pns Bpayelt U CTYOEHTOB. YNbSHOBCK:
ynl'y, 2013. 87 c.

Dengina N.V., Rodionov V.V. Basis of radiotherapy for malig-
nancies: Guidance Manual for Doctors and Students.
Ulyanovsk: UIGU, 2013. 87 p. (In Russian)

Nabi G., Sheikh N., Greene D., Marsh R. Therapeutic trans-
catheter arterial embolization in the management of intrac-
table haemorrhage from pelvic urological malignancies:
preliminary experience and long-term follow-up. BJU Int.
2003, 92 (3), 245-247.

Korkmaz M., Sanal B., Aras B. et al. The short- and long-
term effectiveness of transcatheter arterial embolization in
patients with intractable hematuria. Diagn. Interv. Imaging.
2016, 97 (2), 197-201.

Wmnar N.3., Mongkos [.A. Taxenoe OCNOXHeHWe Ypec-
KaTepHon 38mMO0onM3auum BHYTPEHHMX MNOAB3AOLIHbIX
aptepuii. Cosetckasi meamumHa. 1985 (2), 119-120.
Schmidt I.Z., Polyakov D.A. Severe complication of trans-
catheter embolization of the internal iliac arteries.
Sovetskaya Meditsina. 1985, 2, 119-120. (In Russian)
Mockeuues B.I. AHanu3 ocnoxseHuii npy ambonmnsaumnm
cocynoB OptowHoi nonoctn. KnuHudeckas xupyprus.
1989, 7, 59-60.

Moskvichev V.G. Analysis of complications in embolization
of the abdominal vessels. Clinical surgery. 1989, 7, 59-60.
(In Russian)

Suzuki T., Shindo M., Kataoka Y. et al. Clinical characteris-
tics of pelvic fracture patients with gluteal necrosis resulting
from transcatheter arterial embolization. Arch. Orthop.
Trauma Surg. 2005, 125 (7), 448-452.

Woods D., Bechtel W., Charnsangave J.C. et al. Gluteal
artery occlusion: intra-arterial chemotherapy of pelvic neo-
plasms. Radiology. 1985, 155 (2), 341-343.

* Aapec gnsa nepenucku: Cysopoa lOnusa BnagumuposHa - 194292, C6., yn. PyoHesa, a. 21, kB. 1, kB. 216.
E-mail: juliavsuvorova@mail.ru

Yulya V. Suvorova - doct. of med. sci., member of the board of the Russian Scientific Society of Interventional Cardioangiology, Deputy
Head Physician for Scientific Work, Saint Petersburg Clinical Hospital of the Russian Academy of Sciences, Saint Petersburg.

* Address for correspondence: Yulya V. Suvorova - 21, bld. 1, apt. 216, Rudneva str., Saint Petersburg, 194292.
E-mail: juliavsuvorova@mail.ru

Cratbga nony4yeHa 29 mapta 2019 .
Manuscript received on March 29, 2019.

MpuHsaTa B neyatb 29 mada 2019 .
Accepted for publication on May 29, 2019.

Ne 56/57, 2019



