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INTERVENTIONAL RADIOLOGY

MepBbiii ONbIT HCNONBb30BaHUA TPAHCOA3UNAPHOTO
aocTyna ana aM6onusauuu BeH NpocTaTHYecKoro
CnJIeTeHUs NpPH leYeHHUHU IPEKTUIbHOU AUCPYHKLIUH

A.l. KoneanHcknii*, A.B. CugenbHukoB, A.U. LLinpsies

000 “CM-Knunuka”, Mocksa, Poccusi

CekcyanbHas QyHKUMSI SIBASIETCS OAHUM U3 [N1aBHbIX ()akTOpPOB coumasbHOM aaantaum JIMYHOCTU B o0Lle-
cTBe. HeBO3MOXHOCTb CEKCyaslbHOM peanu3aumm rno npuinHe 3pekTUIbHON ANCOYHKUMY BEAET K TSXKESbIM
HeBpo3aM. U3y4eHve natoreHe3a apekTUbHON ANCOYHKLMM B MOCAEAHNE AECATUAETUS 10Ka3asao, 4TO COCy-
AucTasl 3TnoJIorus BbisiBisiiack 6osiee Yem B M0JI0BUHE CiydaeB. B cTaTtbe npeacraB/ieH oAuH 13 METOAO0B
JIeYEHUS] AAHHOV MaTo/1I0ru.

Knro4deBbie cnoBa: sapekTnibHasi ANCQOYHKLMS, BEHbI MPOCTaTUYECKOro CrjieTeHUS, ambonmzaums

First experience of using the transbasilar approach
for prostatic venous plexus embolization during
the erectile dysfunction treatment

A.G. Koledinsky*, A.V. Sidenikov, A.l. Shiryaev

SM-Clinic, Moscow, Russia

Sexual function is one of the key factors of the individual’s social adaptation. Impossibility of sexual realization
due to erectile dysfunction leads to severe neurosis. Investigation of erectile dysfunction pathogenesis during
the last decades demonstrated that vascular etiology was detected in more than half of all cases. One of the

methods of treating this pathology is presented in the article.
Keywords: erectile dysfunction, prostatic venous plexus, embolization

CekcyanbHaga GyHKUMS SBASETCA OOHUM U3
rnaBHbIX aKTOPOB couuvanbHOW aganTtaumm
JINYHOCTMK B 0obLLecTBe. HEBO3MOXHOCTb Cek-
CyasibHOM peanudaumm no npuvYnHe 3pek-
TunbHOM ancdyHkumn (31) BeAeT K TaxXenbim
HeBpo3aM. Euwe B 1910 . S. Freud HasBan
ceKkcyaJsibHble HapyLUeHUsa Y MY>X4UH Kak “ca-
MO€ pacnpOCTPaHEHHOE NMOPaXKeHne B XXU3HU
yenoseka”. lNonydyeHHble B NOCNegHEE BPEMS
ANMOEMMNONOTMYECKNE OAHHbIE YKa3bIiBAlOT HA
BbICOKYIO 4acTOTy pacrnpoctpaHenusa 3L no
Bcemy mupy. CornacHo pgaHHbiM Maccavy-
ceTckoro yHmsepcuteTa, B CLLUA obuasa pac-
npocTpaHeHHOCTb J/[1 cpean MyX4mH B BO3-
pacte oT 40 po 70 net, He obGpallaBLUNXCS
K Bpadvy, coctaBngana 52% (1). B nccneposa-
HUKM, nposeneHHoM B KenbHe (fepmaHud),
cpegn myx4inH ot 30 no 80 neT yacTtoTa BbI-
aneHuns 9 coctasuna 18,2%, npuyem aT1OT

rnokasaTefnb yBENMYMBANICA C BO3pPacToOM OT
2,3 00 53,4% (2).

M3yyeHne natoreHesa 3/ B nocneaHne ae-
CATUNETUdA nokasaso, 4To cocyamcrtasi 3Tuo-
nornsa BbigBnanacb 6onee 4em B MOJSIOBUHE
cnyyaeB. [puyem 22-27% 3TuUx NauUeHTOB
CcTpaganu gaHHbIM 3ab0neBaHMEM MO NPUYNHE
MaToNOrMY4ECKOM BEHO3HOM YyTEYKU KPOBK U3
KaBepHO3HbIX Ten (3-6).

McTopusa xmpyprmiyeckoro sie4eHusa Backy-
noreHHon 3, oOycnoBneHHOW naTonorunye-
CKUMU OpeHaxamu, BOCXOAUT K Hadany npo-
LII0ro CToNeTusS.

B 1873 r. F. Parona BblABUHYN rMnoTesy
O TOM, YTO BapMKO3HOE pacLUMpeHme nopcasb-
HOW BEHbl MOJIOBOrO 4ieHa MOXET ObITb Npu-
ymuHom L, (7).

Ewe B 1902 . J.S. Wooten ¢ uensio ycTpa-
HEeHUS NaTONI0rMYEeCcKom BEHO3HOW YyTEYKN KPO-

[NepBbIti OnbIT NCM0JIb30BaHVS TPaHCOa3nIsPHOro A0CTyna Asis SMO0aM3aLmnm BeH
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BM N3 KaBEPHO3HbIX TeN NMPoun3Bes NnepeBssky
rnyboKoO ThbiIbHOW BeHbI opraHa (8). E. Wespes
n C. Schulman, 1985 (9), a Takke R. Lewis
n F Puyau, 1986 (10) onucann metoguky ne-
pPEBA3KM ryOOKOV AOopcasibHOWM BEHbl OKOJO
OCHOBaHWS MOJIOBOrO 4feHa, 04Hako BBUAY
HeboNbWOoN 3PPEKTUBHOCTN NleYeHUs U3-3a
ObICTPOro pa3BuUTUA KonnaTepanen BEHO3HOIo
OpeHaxa ¢ nocnenywwyMm peuugmBom 3abo-
NieBaHuns 3T onepauumn Oblii OCTAHOBJIEHDI.

C yyeTom 60SbLUOW 4acCTOTbl PeLuanNBOB
npu nepeBs3ke rMyoboKon ThiSIbHOW BeHbl ObIs10
peLleHo NPOBOANTbL BMELLATENbLCTBO HA BEHax
NMpoCTaTU4ECKOro CrjeTeHns Kak Ha OCHOBHOM
OPEHAXHOM KOMIeKTope, Kyaa OTTEKAET KPOBb
OT BCex OTAenoB neHuca. Ecnu npoaHannsu-
poBaTb BCE MPUMEHSAEMbIE METOAVKU, TO BCE
OHM HanpaefeHbl HA CO34aHne repMeTuyHOM
rMapoaAiHaMMYECKOM CUCTEMBI, KOTOpas AoJ-
XHa yaepXmBaTb BbICOKOE MHTPaKaBeEPHO3HOE
DaBfieHne Ong co3gaHust 4OCTaTOYHOW pUrng-
HOCTU MeHMca, 4YTO BaXXHO MPU HaIM4YUU €ro
BEHO3HOW NaTOoJIOru.

OpnHako MonbITKU IMTMPOBaHUSA BEH MpocTa-
TUYECKOro CnieTeHmns No3aguioHHbIM O0CTY-
MOM KakK OTKPbITbIM XMPYPrnuyecknum, Tak v na-
napocKonM4eckmm crocobom 6binn Headpek-
TUBHbI B CWJTy HEBO3MOXHOCTM JINTMPOBAHUSA
BCEX MyboKOpPacnONIOXEHHbIX BEH NpPOCTaTU-
4ecKoro crnjaeTeHus.

OTHOCUTENLHO HOBbLIM HanpaBiEHVUEM B Jie-
4yeHuKn 6onbHbIX ¢ D[] ABNAETCA 3HOO0BACKYyNsap-
Has aMbonNM3aumsa BEH MPOCTaTUYECKOro cre-
TeHus1, koTopasi Ha4Yana NPUMEHATLCA B MUPEe
c 1984 r.

MepBoHayanbHO ANS 9TMX onepauun uc-
nosb3oBasica TpaHCcnepuHeasnbHbIA O0CTYM,
NPV KOTOPOM NPOBOAUTCS XUPYPrnM4yeckoe Bbl-
neneHune rnybokor aopcanbHOW BEHbl, BbIMOJ-
HSETCH BEHECEKLMS U yXXKE MOTOM aHTerpagHas
amMbonmsauna NpocTaTUYeCcKoro CrnaeTeHus.
Mo AaHHBIM NPOBEAEHHbLIX UCCeA0BaHUN, Bbl-
nonHeHHbIx P. Courtheoux u coaBT., 1986 (11),
J.J. Bookstein n A.L. Lurie, 1988 (12), J.A. Vale
n coaBT., 1995 (13), G. Malossini u coaBrT.,
1998 (14), Y. Miwa u coaBrT., 2001 (15), yactoTa
TEXHMYECKOrO ycrnexa BbIMNOJIHEHUST MNpoLleny-
pbl cocTtaBnana ot 84 no 100%, a yactoTa Knun-
HM4Yeckoro ycnexa npoueaypbl — oT 44 oo 70%.
JdaHHaa meToamka mmMena HegoCTaTku, CBSi-
3aHHbIE C XUPYPrMYECKNM BblOAENEHNEM BEHDI,
HaNnoOXeHNeM LWBOB Ha KOXHbIA paspes, 4To
MPUYMHAI0 NAUNEHTY ANCKOMMOPT 1 yBENNYN-
BaJ10 CPOKM ero npebbiBaHUS B CTauMOHape.

Cnepylowym aTanom B pasBUTUM AAHHOMN
METOAMKN CTano UCcrnosb3oBaHme TpaHcHeMo-

panbHoro goctyna. o gaHHbIM mMccnegosa-
HUI, BbIMONIHEHHbLIX R. Aschenbach n coasBrT.,
2013 (16), O.b. >XXykoB u coaBTt., 2016 (17),
4acToTa TEXHMYECKOro ycnexa BbINOJIHEHUS
npouenypsbl coctaenana ot 93,1 no 100% npwn
4acTOTe KJIMHMYECKOro ycrnexa npouenypbl oT
88 no 92,3%. OgHako, HECMOTPS Ha UCMNOJb-
30BaHME COBPEMEHHOIN0 WHCTPYMEHTapus,
JaHHas MeToauka nmerna Takxke CyLleCTBEH-
Hble HeOoCTaTKM, CBSA3aHHbIE C MOCTENbHbIM
pexrMoM B pPaHHEM MOCeonepaunoHHOM
nepuoae M CAOXHOCTbIO BbINOJIHEHUA aHTe-
rpagHon katetepmsauuy BEHO3HOro napa-
MPOCTAaTUYECKOro CMJIETEHUS, 4TO CBHA3aHO
C 60NbLINM PacXoAoM KOHTPACTHOrO Belle-
CTBa 1 ONUTENIbHOW NTy4EBOW HArpy3Kom.

C pasBuTMEM TEXHOMOMMNN, YAYyYLLIEHNEM
KayecTBa MHCTPYMEHTOB CTaJlM BO3MOXHbI HO-
Bble O0CTYMbl BbINOJIHEHUS 3HA0BACKYAAPHbIX
npouenyp. Tak, HaNnpMmMep, TpaHcpaananbHbIn
[OCTYN NpW BbINOJIHEHNM KOPOHAPHbIX BMELLa-
TENbCTB NPaKTU4ECKN NMOBCEMECTHO 3aMEHU
TpaHcdemopanbHbii. COOTBETCTBEHHO, Y KOJI-
NeKTMBa aBTOPOB poawuaacb MAesi BbINOJHE-
HMSA amMboNM3auuy BEH napanpocTaTM4eckoro
cnnetenmsa (OBIMC) npu 34 TpaHcbaszunap-
HbIM BEHO3HbIM JOCTYMNOM.

B 2018 r. Bpayamun A.l. KoneguHcKum
n A.N. Wnpgaesbim Bnepsble Oblna npeano-
XXeHa U BbIMNOJIHEHA peTporpagHas PEHTreHo-
xmpyprudeckaa O9BIC ¢ wncnonb3oBaHMEM
TpaHcba3nnapHOro oocTyna.

KnuHnyeckoe HaGnogeHue

MaumenT K., 65 net, noctynun B LleHTp xmpyp-
rmm meamumHckoro xonavHra “CM-KnuHmnka” ¢ xa-
nobamMmu Ha BNy 1 HeaaekBaTHYO 3PEKLUMI0, HOY-
HylO nonnakmypuio o 1 pasa. BblweykadaHHble
Xanobbl NOSBUANCE OKOJI0 5 neT Hazag,. MNaumeHTy
Obl/1 BbIMOSIHEHO KOMMJIEKCHOE 0OCcneaoBaHume.

Mo paHHbIM TpaHcpekTanbHoro Y3W nonydena
KapTuHa y3n0BON runeptpodumn npeacratesibHomn
>Xenesbl Mo Tuny AoOpokKayecTBEHHOM rvnepnna-
3Un NpeacTaTeNbHOW Xenesbl, Npu nNpoBeAEeHUN
Y3 MOLLIOHKM BbISSBIEHO CiepMaTtoLene crnpaea.

MPT apTepuii 1 BeH GPIOLLHOM NOIOCTU, Masioro
Tasa n NpoCcTaTU4ecKoro CrjeTeEHNUa NPOBOAUIACH
ONS NCKTIOYEHUSA apTEPUMOBEHO3HbIX KOHMJIMKTOB.
BunayannanpoBaHbl pacLUMpPEHHbIE BEHbI MPOCTaTU-
4Yeckoro cnaeteHus. JaHHbIX 0 Hann4Mu cuHagpoma
May-Thurner n cungpoma Nutcracker He Nosy4yeHoO
(puc. 1, 2).

[ns o6bekTUBHOW BU3yannsauum nyTen BeHO3-
HOW YyTe4Kkn N3 KaBEPHO3HbIX TeJ1 BbINOJIHEHA Amar-
HocTuyeckas dapmakonormyeckas dnebokaBep-
Ho3orpaduda. Lenbio Budyanmsauun SBAAINCH
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Puc. 1. MPT ¢ koHTpactupoBaHmem naumeHta K. —
BU3yanM3npoBaHa HepacluMpeHHas neeas obLias noa-
B30LUHasa BeHa, UckmoyeH cuHgpomMm May-Thurner kak
npuynHa pacLUMpPEeHns BeH NPOCTaTN4eCkoro BEHO3HOro
crnneTeHus.

LPEHMpPYOLLME BEHO3HbIE COCYAbl, UCxoasuwme oT
newepucTbix Ten. Nlog MecTHOM aHeCcTeE3neN nocne
BBedeHns 10 Mr kaBepxekTa B KaBepPHO3HOE Teo
MoMIOBOr0 YjieHa A0CTUrHyTa nosHasa apekuusa. Mo
urne “6aboyka” B KaBepPHO3HOE Tesio BBeAEH “Yib-
TpaBuct” 20 M. Bbin BbIABAEH MNATONIOMMYECKNN
BEHO3HbIN ApeHaX K3 KaBEepHO3HbIX Tes MNpPoK-
CUManbHOro TUNa, B CBA3M C 4eM OblNo peLleHo Bbl-
nonHuTb IBIIC (puc. 3).

Mocne o6paboTky NpPaBOro njeya BbIMNOJHEHA
KaTeTepudauma v. basilica, yctaHOBAEH NHTPOAbIO-

Puc. 3. [aHHble dapmakosiormyeckon ¢predokaBepHo-
3orpadun: NaTtonorn4yeckun OpeHax U3 newepucTbixX
Ten NPOKCUMMAasbHOro TMna (ykasaHo CTPeJikon).

Puc. 2. MPT opraHoB Taza C KOHTPacTMpPOBaHWEM
y naumeHTa K. — pacluMpeHue BeH MpOCTaTU4eCcKoro
BEHO3HOr0 CMJIETEHMS.

cep 5 F (puc. 4), kateTepom CB 2 BbINONHEHa KaTe-
Tepu3aums BEH NPOCTaATUYECKOro CrjleTeHus, no
KOPOHApPHOMY MPOBOAHUKY B MNpPOCTaTUYECKOe
CnJIeTEHME 3aBEeAeH MUKPOKATETEP, BbIMOJIHEHA
dneborpadus, BbiIBMBLLUAS HECOCTOATENIbHOCTb
npocTaTnyeckoro cnieteHus (puc. 5). Yepes mu-
KpokateTep nposegeHa IBIC Tpema cnmvpanamm
6 x 20 cM. Ha koHTponbHoW dnedorpadun — xopo-
WA pe3ynbTaT Npoueaypbl, Nnatosiorm4eckmnin ped-
JIIOKC gMcTanbHee MecTa OKK/IO3UK He onpeaens-
eTcsa (puc. 6, 7).

Puc. 4. Katetepuzauusa v. basilica, ycTaHOBNEH UHTPO-
abtocep 5 F, BbinonHeHa BeHorpadusa v. basilica.
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Puc. 5. MukpokaTeTep 3aBeieH B BEHO3HOE CrjieTeHne
rnpocTaTthbl, BbINOJIHEHO €ro KOHTPaCTHOe uccnenosa-

HMe, BbiIBEH pPedIOKC N3 BEHO3HOro  CniaeTeHus

B NELLEepUCToe Teno (ykasaHo CTPESIKON).

TpaHcHa3nnsapHbIN COCYANCTbIN JOCTYN s
OBI1C npuMmeHeH BrnepBble He TobKo B Poccun,
HO, MO HaWWM [AaHHbIM, TakKkXe W B MUpe.
YKasaHHbI OOCTYMN TEXHUYECKU OTHOCUTESIbHO
MPOCT B OCYLLUECTBEHUN N gaBnsaeTca bonee
KOM®MOPTHLIM A1 NauueHTa Mo CpaBHEHUIO
C TpaHcpemopanbHbiM. Ero ncnonb3oBaHume
obneryaeTt npoBedeHMe KkateTepmsaunum n am-
6on13auuy BEHO3HOIro NPOCTaTUYeCcKoro crne-
TEeHNd, 4TO BeAeT K YMEHbLUEeHNIO OJINTENIbHO-
CTM npouenypbl 1, COOTBETCTBEHHO, JIy4EBOW
Harpy3ku Ha nauyieHTa v nepcoHan no cpa.-
HEHUIO C TpaHchemMopanbHbiIM OOCTYMOM.
Mcnonb3oBaHMe OgaHHOro A0CTyna MOXET Mo-
3BOJINTb CYLLECTBEHHO CHU3UTb YaCTOTY COCY-
ONCTbIX OCJIOXKHEHUW, Tak Kak OH He CBA3aH

Puc. 6. Otan onepauun — 3aBegeHne cnmpanein 6 x 20
CM B BEHbl NPOCTATUY4ECKOro CrjieTeHUs, naTonornye-
CKN pednioKC B NewepmncToe Teo CoOXpaHaeTcs (yka-
3aHO CTPENKON).

Puc. 7. OkoHYaTenbHbIN peaynstaT onepaumm — ycnetwu-
Ha4da 3M60]1VI33.L|,VI9| BEH MpPOCTaTN4eCKOro cCruieTeHud,
naTonornyecknii pedaoKc He BbIABASETCS.

C NYHKUMEN MarucTpasbHbiX BEH O60sbLIOro
anametpa. Kpome Toro, nosbiaeTcss KOMPOpPT
naumeHTa Nocne BMellaTensCTea, OTCYTCTBYET
MOCTENbHbINA PEXMM, JIEHEHMUE MOXET MPOBO-
anTbca amoOynaTtopHo. JaHHbIi naumeHT Obln
BbiMMcaH 4epe3 3 4 nocfie BMellaTenbCTBa.
K HepocTaTkam TpaHc6a3unspHoro nocrtyna
MOXHO OTHECTU HEOOXOAMMOCTb MCMNOb30Ba-
HUS KaTeTEPOB U MUKPOKATETEPOB Tpebyemori
AonviHbel (120 cm), rmapodubHbIX KOPOHAPHbIX
NMPOBOAHMKOB. Takmm 00OpasoM, OMMCaHHbIN
BbllLe cnocob 1Mcnosb3oBaHMA TpaHcbasnnsap-
HOro goctyna npu nposeneHumn OBI1C moxeT
VMEeTb OOJbLUYIO KJIMHMYECKYID 3HaYMMOCTb
ON1s NoBbIWEeHN 3O@PEKTUBHOCTU NleHebHbIX
BMELLATENBLCTB.
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Sexual function is one of the key factors
oftheindividual’ssocialadaptation. Impossibility
of sexual realization due to erectile dysfunction
(ED) leads to severe neurosis. As early as in
1910 S. Freud has named the sexual distur-
bances in males as the most common fall in
the man’'s life. Epidemiologic data obtained
recently are indicative of the high prevalence
rate of ED all over the world. According to the
data of University of Massachusetts, in the
USA the total prevalence of ED in males aged
from 40 to 70 years old, who did not see a doc-
tor, constituted 52% (1). In the trial conducted
in Cologne (Germany) in males aged from 30
to 80 years old, ED incidence rate was 18.2%,
and this parameter increased with age from
2.3% 10 53.4% (2).

Investigation of ED pathogenesis during
the last decades has demonstrated that vas-
cular etiology was revealed in more than half
of all cases. Notably, 22-27% of those pa-
tients suffered from this disease due to path-
ologic venous leakage from the cavernous
bodies (3-6).

History of the surgical treatment of vasculo-
genic erectile dysfunction caused by patho-
logic drainage dates back to the beginning of
the last century.

In 1873 F. Parona suggested a hypothesis
that varicose dilatation of the dorsal vein of the
penis may result in erectile dysfunction (7).

As early as in 1902 J.S. Wooten ligated the
deep dorsal vein of the penis to liquidate the
pathologic venous blood leakage from the cav-
ernous bodies (8). E. Wespes and C. Schulman
(1985) (9), as well as R. Lewis and, F. Puyau
(1986) (10) described the method of the deep
dorsal vein ligation near the root of the penis,
however, due to the low treatment efficiency
caused by quick formation of the venous drain-
age collaterals, followed by disease recurrence,
those operations were discontinued.

Considering the high incidence of recur-
rences during the deep dorsal vein ligation,
it was decided to operate the prostatic venous
plexus as the main drainage collector, draining
blood from all parts of the penis. When analyz-
ing all the applied techniques, one can note
that all of them are focused on creating a her-
metic hydrodynamic system, that should hold
high intracavernous pressure for sufficient ri-
gidity of the penis, which is important in case of
existing venous pathology.

However, the attempts to ligate prostatic
plexus veins via retropubic approach both using

surgical and laparoscopic methods were inef-
fective due to impossibility to ligate all deep
prostatic plexus veins.

A relatively new trend in treatment of ED pa-
tients consists in endovascular embolization of
prostatic plexus veins which started to be used
worldwide since 1984.

Initially for those operations the transper-
ineal approach was used during which the
deep dorsal vein was surgically isolated,
venesection was performed and after that
antegrade embolisation of the prostatic
plexus was conducted. According to the
data from trials performed by P. Courtheoux
et al., 1986 (11), J.J. Bookstein et al., 1988
(12), J.A. Vale et al., 1995 (13), G. Malossini
et al., 1998 (14), Y. Miwa et al., 2001 (15),
the technical success rate of this procedure
constituted from 84 to 100%, and the clinical
success rate ranged from 44 to 70%. This
method had limitations related to the surgi-
cal isolation of the vein and suturing the skin
incision which caused discomfort to the pa-
tient and increased the duration of in-patient
stay.

The next stage in development of this meth-
od included the use of transfemoral approach.
According to the data from the trials performed
by R. Aschenbach etal., 2013 (16), O.B. Zhukov
et al., 2016 (17), technical success rate of the
procedure ranged from 93.1 to 100% with the
clinical success rate of the procedure varying
from 88 to 92.3%. However, despite of ad-
vanced equipment, this method also had sig-
nificant imitations related to the bed regimen in
early postoperative period and the difficulty of
antegrade catheterisation of the periprostatic
venous plexus, which causes great consump-
tion of the contrast agent and prolonged radia-
tion exposure.

New approaches for the endovascular pro-
cedures became possible with technology de-
velopment and improved quality of the equip-
ment. Thus, for example, transradial approach
during coronary interventions was almost eve-
rywhere replaced by the transfemoral approach.
Thereafter, the authors came up with an idea to
perform embolization of the periprostatic ve-
nous plexus in ED via the transbasilar venous
approach.

In 2018 r. physicians A.G Koledinsky and
A.l. Shiryaev for the first time proposed and
performed retrograde roentgen-surgical embo-
lization of the periprostatic venous plexus via
the transbasilar approach.
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Clinical case study

Patient K., 65 years old, was admitted to the
Surgery Center of the medical holding SM-Clinic
with complaints on weak and inadequate erection
and nocturnal pollakiuria up to 1 time. Above men-
tioned complaints appeared about 5 years ago. The
patient underwent a complex examination.

According to the data of transrectal utrasound
investigation, the image of prostatic nodular hyper-
trophy of benign hyperplasia type was obtained;,
during USI of the scrotum the right-sided sperma-
tocele was revealed.

MRI of the arteries and veins of the abdominal
cavity, small pelvis and prostatic plexus was per-
formed to rule out arterial and venous conflicts.
Dilated veins of the prostatic plexus were visualized.
No data for May-Thurner or Nutcracker syndroms
were obtained. (fig. 1 and 2).

Diagnostic pharmacological phlebography-cav-
ernosography was performed for objective visualiza-
tion of the venous leakage pathways from the cav-
ernous bodies. The visualization targets were the

Fig. 1. MRI with contrast enhancement in a patient K. —
the non-dilated left common iliac vein is visualized,
May-Thurner syndrome is ruled out as the cause of
dilation of prostatic plexus veins.

Fig. 2. Pelvic MRI with contrast enhancement in
a patient K. — dilation of the prostatic plexus veins.

draining venous vessels originating from the cavern-
ous bodies. Under the local anesthesia 10 mg
Caverject were injected into the cavernous body of
the penis and the complete erection was achieved.
20 ml of Ultravist were injected into the cavernous
body through the winged needle. Pathologic venous
drainage from the cavernous bodies of proximal type
was registered, and therefore it was decided to per-
form embolization of the prostatic venous plexus
(fig. 3).

After the right arm disinfection, catheterisation
of v. basilica was performed; introducer 5 F was
placed (fig. 4); catheterisation of the prostatic plex-

Fig. 3. Data of pharmacological phlebography-
cavernosography: pathologic drainage from the
cavernous body of the proximal type (arrowed).

Fig. 4. Catheterisation of v. basilica; introducer 5 F is
placed; venography of v. basilica is performed.
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Fig. 5. Microcatheter is introduced into the prostatic
venous plexus which is investigated via the contrast
enhancement; reflux from the venous plexus into the
cavernous body is detected (arrowed).

us veins was performed via CB 2 catheter; through
the coronary guidewire a microcatheter was intro-
duced into the prostatic plexus; phlebography was
performed, which revealed the prostatic plexus leak
(fig. 5). Embolisation of the prostatic plexus veins
was performed with three 6 x 20 cm coils through the
microcatheter. On the follow-up phlebography
a good result of the procedure was observed, no
pathologic reflux distally from the occlusion was
detected (fig. 6, 7).

Transbasilar vascular approach for prostatic
venous plexus embolization (PVPE) was used
for the first time not only in Russia, but, accord-
ing to our information, worldwide as well. It is
technically relatively easy to use the mentioned
approach, and it is more comfortable for the
patient in comparison with the transfemoral
one. Its use faciliates catheterisation and em-
bolisation of the prostatic venous plexus, which

Fig. 6. Surgery step — introducing of 6 x 20 cm coils
in the prostatic plexus veins; pathologic reflux into the
cavernous body is preserved (arrowed).

Fig. 7. Final result of the surgery — successful emboli-
zation of the prostatic plexus veins; pathologic reflux
is not detected.

leads to a decreased duration of the procedure
and, as a result, to a decreased radiation expo-
sure of the patient and the staff in comparison
with transfemoral approach. The use of this ap-
proach may significantly decrease the rate of
vascular complications, as it does not involve
puncturing of major veins of great diameter.
Moreover, the patient's comfort is increased
after the intervention, no bed regimen is re-
quired, the treatment may be performed on
out-patient basis, and the above mentioned
patient was discharged 3 hours after the inter-
vention. Limitations of the transbasilar ap-
proach can include the necessity of using cath-
eters and microcatheters of a proper length
(120 cm), hydrophilic coronary guidewires.
Thus, the above method of the transbasilar
approach during the PVPE may be of a great
clinical significance for increasing the efficacy
of medical interventions.
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KnuHuueckoe HabGnogeHMe nayueHTa
C apTepHMOBEHO3HbIM CBULLOM MeXXAY /IEBOU
KOPOHAapHOW apTepHer U KOPOHAPHbIM CUHYCOM

A.A. AcagoB*, I.A. Kosanb4yk, T.P. Pagpaanu, B.B. domeHko,
U.E. YepHsbiweBa, A.H. Porarosa

Kagpenpa nHTepBeHUMOHHOM KapanoaHrnosaoruv n HINL nHTepBeHLMOHHOM KapamoaHruoaorim
Draoy BO lNepsbii MITMY nvenn .M. CeueHoBa MuH3apaBa Poccum (CeyeHoBCKui YHUBEPCUTET),
MockBa, Poccusi

AHOManmm KopoHapHbIx apTepuii coctassioT 0,2-2% OT BPOXAEHHbIX MOPOKOB cepaua. HecmoTtps Ha aTo,
O4HOV N3 penknx GopM sSIBISIETCS KOPOHapHasi apTeproBEeHO3Has pUCTY/a, KOTOPYIO Yalle BCEro AnarHoCTu-
PYIOT 10C/1€ MPOBEAEHNS CEIEKTUBHON KOPOHaporpapdum mnian KOMMbTEPHOU ToMorpapun. [aHHbivi BUA
aHoMasnvi MpoTekaeT B OCHOBHOM GECCUMIMTOMHO, B KpaviHVX CJy4asix BO3HUKAET HE3HAYNTEIbHAs OAbILLIKA,
B CBSI3U C 9TUIM MaLMNEHTbI 4OJIr0e BPEMS MOryT U HE 3HaTb O CBOEW rnpobreme.

lpencTtaBieHo KnnHYeckoe HabogeHve naumeHTa ¢ BPOXAEHHOVM aHOManel KopoHapHOro pycnia — apte-
PUOBEHO3HOW UCTYIION, COOBLLYaloLENCs C KOPOHaPHbLIM CUHYCOM, YTO BCTPEYAETCS KpariHe pesKo.

KnroueBsbie cnioBa: KopoHapHbIe aHOMaim, apTepruoBeHO3Has pUCTysa, BEeHo3Has pucTyna

Clinical case of arteriovenous fistula between
the left coronary artery and the coronary sinus

D.A. Asadov*, I.A. Kovalchuk, T.R. Rafaely, V.V. Fomenko,
I.LE. Chernysheva, A.N. Rogatova

Department of Interventional Cardioangiology and Scientific and Practical Center of Interventional
Cardioangiology of the Federal State Autonomous Educational Institution of Higher Education,

I.M. Sechenov First Moscow State Medical University of the Russian Ministry of Health, Moscow,
Russia

Anomalous coronary arteries (ACA) constitute 0.2-2% of all congenital heart disease. However, one of the rare
forms is the coronary arteriovenous fistula, which is typically diagnosed during selective coronary angiography or
computed tomography. This type of anomalies is predominately asymptomatic; in the worst cases insignificant
dyspnea appears, and therefore these patients may know nothing about their problem for a long time.

The authors present an extremely rare clinical case of congenital anomalous coronary artery (arteriovenous
fistula, communicating with the coronary sinus).

Keywords: anomalous coronary arteries, arteriovenous fistula, venous fistula

KopoHapHasi apTepmoBeHO3Haa ¢uctyna —
3TO aHOMaJIbHOE COObLLEHME MexXay KOpOHap-
HbIMM apTeEPUSMN N OOHOW U3 KaMep cepaua
Ui MarmcTpanbHbiMM cocydamu. [lepsoe
onvcaHve KOpoHapHOM apTEPMOBEHO3HON PU-
CTynbl, onybnmkoBaHHoe B 1865 ., npuHanne-
Xt Krause. Cpegu nopokoB cepaua gaHHasd
aHomanus BcTtpevaetca B 0,2-2% cnyvaes, a
cpegy aHoManum BEHEeYHbIX apTepUn OHa 3a-
HMMaeT Befayllee NnosoxeHne n HabngaeTcs
npumepHo ot 30 0o 48,7% (1-4). Mexay Tem

NP OUarHOCTUYECKOM CENEKTUBHOM KOPOHa-
porpadun KopoHapHblie GUCTYbl HAbNAAT-
Csl 3HAYUTESIBHO PEeXe N NX YacToTa HE NPEBbI-
waet 0,1-0,2% (5).

femogMHamMmMyeckm MnOpPOK MnpencTaBfAeH
cOpOCOM KpPOBM M3 KOPOHapHOW apTepun B
O0HY M3 Kamep cepaua wuianm mMarncTtpanbHbIi
cocyg (1, 2). B cnyyae naTtonornM4yeckoro co-
0o6OLLEHNS KOPOHApPHOM apTepun C npaBbiMU
oToenamm cepgua (KoOpoHapHbIM CUHYCOM,
npaBbiM Npeacepavem, npaBbiM XeNyao4kom

KnuHn4eckoe HabnoaeHve naumeHTa ¢ apTepuoBEHO3HbIM CBULLIOM MEXAy J1eBOV

KOPOHapHOV apTepueri u KOPOHaPHbIM CUHYCOM



WHTEPBEHLINOHHAS KARANOJIOMS

UNn Nero4yHow aptepuen) BO3HUKaAET UX 00b-
eMHas neperpyska ¢ nocnenywwym npmucoe-
OVHEeHVEM Nero4yHoro pycna, 1eBoro npeacep-
oS 1 NeBoro xenygoyka. Kak cnencresuve, no-
BbILLAETCs [aBJjieHMEe B MPaBOM XeJyaoyke n
nero4yHonm aptepumn. Ecnu ke kopoHapHas ¢u-
cTyna coobulaeTcs ¢ NeBbIM NpeacepPaVEM UK
NeBbIM XeNyno4kom, TO, COOTBETCTBEHHO, BO3-
HMKaeT oObeMHas Neperpyska eBbIX OTAENO0B,
a UBMEHEHMUS rEMOMHAMVKU UMEIOT CXOACTBO
C TaKOBbIMW NPV HE4OCTATOYHOCTU a0pPTalibHO-
ro knanaHa. B cny4dasax, ecnu kopoHapHas ou-
CTyna coobuiaeTcsa ¢ CMCTEMOI BEHO3HOIO CU-
Hyca, Hapsay C ero gunataumen HabnogaeTcs
MOBbILLUEHNE [OaBNEHNA B BEHO3HOM CUCTEME
cepaua n 3aTpyoHeHue OTToKa KpPOBU Yepes
OTBEPCTME KOPOHApPHOro cuHyca. Bmecte C
3TUM OTMEYaeTCd paHHee NosiBlieHne cepney-
HOW HELOCTaTOYHOCTU, NPUBOASALLEE K pacCLUn-
PEHUIO NONOCTEN cepaLa 1 yXyaLweHuo cokpa-
TUTENBHOM PYHKLUMM cepaua.

KopoHapHble apTeEPUOBEHO3HbIE DUCTYIbI
MOIyT NPOUCXOANTb KaK 13 NEBON, Tak U 13 Npa-
BOW KOPOHapHOW apTepumn. bonbluen 4acTblo
BPOXAEHHbIE (PUCTYSIbl BO3HUKAIOT U3 MNpaBon
KOPOHApHOMN apTepum unm nepenHem mex-
XXenynoykoBOM BETBU JIEBOW KOPOHAapHOW ap-
Tepun. KpaiHe penko BCTpevaeTca pucTyna
n3 ormbatouLen BeTeun (4, 6).

B mMmupoBon nutepatype onucaHbl eauHuY-
Hble Cllydan apTEPUOBEHO3HbIX CBULLEN B KO-
POHApPHbIX apTEPUSX, COOOLLAIOLLMXCSA C KOPO-
HapHbIM CMHYcOoM (7, 8). B monogom Bo3pacTe
KOPOHapHble PUCTYSbl KIIMHUYECKM OCOBO0 He
NPOSABNAOTCS, MpoTekatT 6ecCUMNTOMHO,
KpaiHe peanko HabnaalTCaA OCOXHEHUS.
C BO3pacToOM YacToTa OCJIOXXHEHUIN UMEET TeH-
neHumto K ysenmdenuto (9, 10). Hanbonee tu-
MAYHBIMWN  OCJIOKHEHUAMU MPU KOPOHAPHbIX
ducTynax aBnAOTCA CUHAPOM “obKpanbiBa-
HMA” MmMokapaa; TPomMb03bl U amMbonun; cep-
[JeyHass HefocTaTo4YHOCTb;  Gubpunnauyms
npeancepanin n gpyrve aputMunn; SHOOKapauT
(6). Pexxe moxeT Habnogatbca Tpomb603 du-
CTynbl, B pe3ynbrate KOTOPOro MOryTt BO3HU-
KaTb OCTPbIN nHdapkT mmokapga (11, 12), na-
pokcuamasbHble GUOPUNNAUMM Npeacepavi
1 XenyaoykoBbie aputMmum (13). Takke BO3MO-
>)XEH CMOHTaHHbIV pPa3pbiB aHEBPU3MATUYECKU
pacwmpeHHom GUCTYIbl, MPUBOAALLMNT K FreMO-
nepukapay (14, 15). MNpn 6onblUMX pasmMepax
GUCTyNbl B pesynbraTte CyLeCTBEHHOINo Hapy-
LEHNSA BHYTPUCOCYLANCTON reMOoaVNHAMUKNA Ha-
pywaetca nepdpy3ns Mmokapaa COOTBETCTBY-
loLwmx obnacTtemn, 4To cNnocobCTBYET BO3HUKHO-
BEHMIO cTeHokapamu (3).

Hanbonee yactbiMn KJIMHUYECKUMU NPOSB-
NIEHNAMU KOPOHAPHOW UCTYSblI ABNIAIOTCH
onbilka, 6onn B obnactu cepaua npu epusn-
yeckomn Harpyske, nepedbou B paboTe cepaua.
Mpy NOSIBAEHUM BbILLEOMMCAHHbIX >Xanob Heob-
X04MMO npoBedeHne obecnenoBaHus. Mpu kKNn-
HUKO-nabopaTopHOM 06CnenoBaHNU y 60SbHbIX
MOryT ObITb BbISIBNIEHbI YBEJIMYEHHbIE Pa3Mepbl
cepgua, TMOCTOSHHbLIA CUCTONOANACTONN-
YECKU LWYM C MMUKOM B TPETbEM-YETBEPTOM
Mexpebepbe. MakcmMmanbHOe 3BydaHue Lyma
OTMEYaeTcsa B AuacTofly, 1 OH MMEET Bblpa-
>XXEHHbIE BbICOKOYACTOTHbLIE KOMMOHEHTHI. [pun
OonblwioMm cbpoce KpoBW, 4TO HabnopaetTcs
penKo, MOXeT UMEeTb MEeCTO YCWUJIEHHbIN Bep-
XYLIEYHbIN TONYOK MU POKOYYLLMI Me30amMacTo-
nuyeckunin wym. MNpu Hanu4Mm cucTonogmacTo-
JI4eckoro wyma HeobXxoaMMO MNpPOBOAUTL
anddepeHumanbHy0 AMarHoCTuKy ¢ AepekTom
MEOKENYO04YKOBOW MEPEropoaku C aopTanb-
HOW HEeOOCTaTOYHOCTbLIO; Pa3pblBOM aHEBPU3-
Mbl CMHyca BanbcasbBbl; OTXOXOEHMEM JIEBOM
KOPOHapHOM apTepun OT NEroYyHom apTepuu;
apTEPUOBEHO3HbLIMM CBULLLAMU NErkux (3).

Mpv onddepeHumansHOM oMarHoOCTUKE MeX-
0y KOPOHapPHO-cepaevyHon pUCTYNon 1 apyrn-
MW OMNMUCaHHLIMU BbIlLle NaToONOrMYyeCcKMMm Co-
CTOSIHUSIMW BaXXHbIM SIBNSIETCSA OOHapyXeHue
MaToJsIornM4eckoro CoyCcTbsi MeXay KOpOHapHOM
apTepuen U OpyruMun CTpykTypamu cepaua,
T.€. Hanm4na puctynbl. ByxmepHas axokap-
anorpadus nomMoraeT B ANAarHOCTUKE pasnny-
HbIX apPTEPMOBEHO3HbLIX CO0OLEHN (16), HO
rMmaBHbIM AOWArHOCTUYECKMM METOAOM [Ans
onpeaeneHns pasdHblx NaTOAOrMYECKUX COCTOS-
HUI KOPOHAPHOrO pycna sIBASeTCs CEeNekTuB-
Haa kKopoHaporpadua (5). KomnbioTepHas
ToMOrpaduna no3BONSET MNOJYyYUTb A0MNOJHU-
TENbHYIO UHOPMaUUIO O CTPYKTYPHOM
B3aMMOOTHOLLUEHUN apTEPUOBEHO3HOW PUCTY-
nbl 1 nonocten cepaua (10, 17, 18). TouHad
ONarHoctruka M agekBaTHasd pPeHTreHdHJoBa-
CKYJIAPHas nm Xxmpyprmyeckasa Koppekums no-
poka NpMBOAAT K XOPOLUMM NocneonepaunoH-
HbIM pPe3yJibTaTaM U CHUXEHWIO PUCKA BO3HUK-
HOBEHUA OCOXHEHUA.

Kak npumep npencraBnsgemM KpaTvkyl MH-
dopmaumio 0 NauneHTE C apTEPUOBEHO3HbLIM
CBULLLOM MeXIyY JIEBOW KOPOHAPHOW apTepuen
M KOPOHapPHbIM CUHYCOM, HaxoAMBLUEMCS Ha
obcnenosaHuun n nedeHmn B HIML nHtepBeHum-
OHHOI KapaMOoaHIr1osornu.

MaunenT M., 39 net, nocTynua B NjJIaHOBOM MO-
psiake ¢ xanobamu Ha oabILLKy Npy pU3nNYeckom Ha-
rpy3Kke, MoBbILLUEHHYIO YTOMISIEMOCTb. JuarHo3 npu
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NOCTYMNJIEHMN: BPOXAEHHbIN nMopok cepaua (BlMC);
BPOXOEHHAA aHOManmMs KOPOHApPHOro pycna; Kopo-
HapHas ducTtyna (?); COCTOAHME NOCNe XONEeLUNCTIK-
ToMMK OT 2008 r.; 0OCTEOXOHOPO3 NO3BOHOYHMKA.

Mpw ayckynbTauun cepaua: TOHblI cnerka npu-
rMyLWeHHbIE, PUTMUYHbIE, Y JIEBOI0 Kpasa rpyaviHbl
BbICYLLUVMBAETCH YMEPEHHbINM CUCTONINMYECKUNA LUYM.
Ha peHTreHorpamme OpraHoB FpyaoHON KNETKU
BbIIBJIEHO YMEPEHHOE YBeNMYEeHne pasmMepoB
cepaua.

Mo paHHbIM CyTO4HOrO MOHUTOpUpoBaHma IKI
PErnucTpmpoBasnca CUHYCOBbIV PUTM B TEYEHME BCE-
ro nepuoaa HabnaeHUs ¢ MUHUMasbHOM YaCcTOTOM
CepAeYHbIX COKpaLLEHUn 52 B MUHYTY NpyU Makcu-
manbHom yactoTe 105 B MuHyTy. HacTtoTa cepaoey-
HbIX COKpallEeHuli B cpeaHem cocTtaBuia 68 B Mu-
HYTy. HapyweHus npoBOANMOCTW HE BbISBIEHO.
3a nepuon CyTO4HOr0 MOHUTOPMPOBaHUS ObIIO 3a-
pernctpmupoBaHo 137 HamkenynoykoBbIX U 3 xeny-
[O4YKOBbIX 3KCTpacucTosbl. CMmelleHnsa cermeHTa ST
OT U30JIHUN HE BbISBJIEHO.

Mo paHHbIM AxoKI™ 1 ponnneporpadunm Obinn Bbl-
SIBIEHbl YMEPEHHO PaCLUMPEHHbIE KaK JIEBbIE, TaK U
npaseble otaenbl cepaua. OTMevyanacb ymepeHHas
3KCLLEeHTpUMYeckas rmnepTpodusa JIEBOro Xesyaod-
ka. CokpatuTtenbHass CNOCOOHOCTb JIEBOrO Xesy-
[o4ka yooBneTsoputesibHas, 6e3 npuaHakoB Hapy-
LIEeHNA KMHEeTUKU ero cTeHok. Ppakuus BbiOpoca
nesoro xenygoyka coctaenana 70%. Otmedanacb
anacrtonuyeckaa OMCOYHKUUS JIEBOro Xenyaoyka
I Tna. KOHE4YHO-AMacCTONMNYECKNIA N KOHEYHO-CU-
CTONIMYECKNIA pa3Mepbl N1EBOr0 Xenyano4dka B napa-
CTepHasibHOM MO3nLUUM COCTaBUAN COOTBETCTBEHHO
5,8 n 3,5 cm. KoHeuyHo-anacTonnyeckmin 06bLemM co-
ctaBnan 169 cm®, a KOHEYHO-CUCTONMNYECKNIA OOb-
em — 50 cm®. YoapHbIi 0ObEM NIEBOro Xenyaoyka
cooTtBeTcTBOBas 119 cmi. Macca muokappga cocrta-
BMna 251 r, a ToNWMHA MEXOKeNya04kOBOM Nepero-
poaku B anactony — 10,5 mm. Habniopanacbk yme-
peHHas gunatauua nesoro npeacepavs (4,6 cm).
MwuTpanbHbli kKnanaH 6e3 BUAVMbIX U3MEHEHMUI:
CTBOPKM, XOpAbl 1 NanusipHble Mbllwubl 6€3 naTto-
JIOrMYecKkmMx N3MEHEHMIN; aopTa Takke 6e3 n3MeHe-
HUIA; AnnHa Bocxoasen aopTel 3,0 cM; aopTasnbHbIN
KnanaH 6e3 BUaMMbIX NPU3HaAKOB NATONOMMN; TPUKY-
cnuaanbHbIA KnanaH: 06e3 W3MeHeHWui; npaBoe
npegcepavie yesenudeHo o 5,4 cm. Mexnpepg-
cepoHasa neperopogka pacriosioXeHa HopMasibHO.
MpaBbIn Xenyno4ek paclimMpeH B nonepevyHuke no
4,1 cm. KnanaH nero4yHom apTtepun He N3MEHEH.
CtBon neroyHom aptepun anametpom 3,0 cm; CTBON
N BeTBU He u3mMeHeHbl. Peryprutauma Ha MK, TK
n JIK po 1+. KpoBoTok Ha AK He nameHeH. NnKoBbI
rpagmeHT: 15 MM pT.CT. PacyeTHoe cucrtonmyeckoe
nasneHue B MK 30 mm pT.cT. JIncTkn nepukapna 6es
N3MEHEHUI.

Mpwn ponnneporpadun onpenenseTcsd 3Hayu-
TenbHbIN cOpoc KpoBu 13 JIKA B KOPOHAPHbLIN CuU-
Hyc. COpocC KpOBM 13 IEBOr0 B NpaBoe nNpeacepane
yepes3 OTKPbITOE OBasibHOE OKHO remMoamHamMuyec-
KM He3Ha4dyuMmbln. JleBasi KOpOHapHasa apTtepus,
HauyMHas C ycTbs, Ha NpoTsxeHnn 9—10 MM 3Hauu-
TenbHO pacwupena. OT JIKA, 6amxe K ee Npok-
CUMaJIbHOWM 4acTun, UMEEeTCHa aHOMaslbHOE U3BUTOE
COYCTbE C KOPOHAPHbIM CUHYCOM, B KOTOPbIN B UTO-
re 9TOT aHOMaJlbHbIA COCyA W OPEHUpPyeTcs.
JdnameTp KOpOHaApHOro cuHyca B 30He BrageHus
aHomanbHOro cocyga (coyctbs) 15 MM, ganee pac-
wupsetca go 20 MM, a nepeg, MeCTOM BMnaaeHus
B MpaBoe npeacepavie cyxaertcs 4o 14 mm.

Ha ocHoBaHWK NPOBELEHHOIO KIIMHUKO-UHCTPY-
MeHTaNlbHOro 1 n1abopaTopHOro uccliefoBaHus
6onbHOMy Obin1 noctaBneH guarHo3: BINC; Bpox-
JeHHas aHOManusi KOPOHapHOro pycna; 6onbLuas
KopoHapHaa ¢puctyna mexay JIKA n KopoHapHbiM
CMHYCOM (remMoamHamMunyecku 3Hadmmas); yMepeH-
Has neBas M NpaBas aTpuomeranusl; Hebonbluas
aKcueHTpuyeckas runeptpodus JIXK 6e3 cHMKeHUs
COKPaTUTESIbHON U HAaCOCHOW YHKLMM MMoKapaa;
nerkasi 9KCueHTpuyeckaa runeptpodus npaBoro
XKEeNyaoyka; OTKPbITOE OBasibHOE OKHO A0 3 MM
(remogmMHamMm4yeckmn He3Hauymmoe). Ona yToyHeHud
JnarHosa v onpegeneHus pasbHenwen TakTUkm
nieyeHns 60sibHOMY Obifia BbIMOJIHEHbI JIeBasi BEH-
Tpukynorpadua, cenekTuBHas KopoHaporpadpud
M KaTeTepmsauus noaocTen cepaua.

Mo paHHbIM cenekTuBHOM KA mpeanonoxu-
TenbHO (BBMAY TOro, 4YTO HE yAaBasioCb MOJYyYUTb
4YEeTKOro M300paxeHus NeBOol KOPOHapHOM apTe-
pun, B 0COBEHHOCTU €€ ANCTalIbHbIX OTAEN0B) Npa-
BbIli TN KOPOHAPHOro KpoBoobpaLleHus. Npu KOH-
TPaCcTMPOBaHNM NEBON KOPOHAPHOW apTepunmn BU3y-
anusunpyetcd cteon JIKA ¢ pa3dmMbITbiMU KOHTYpaMu,
6onee pucTanbHble y4acTKU JIEBOM KOPOHapPHOM
apTepun NPakTU4ECKN He KOHTPaCcTUPYIOTCH BBUAY
cbpoca KpoBU MO CBULLY, NO-BUAMMOMY, B BEHO3-
HbIli CUHYC, KOTOPbI XOPOLIOo BUAeH 6narogaps no-
nagaHvio KOHTPACTHOroO BeLLecTBa U3 JIEBOM KOPO-
HapHo apTtepuun (puc. 1, 2). MNpaBas kKopoHapHas
apTepus HeCKOJIbKO runepnaasvpoBaHa, no Bcel
BEPOSTHOCTU, BBMAY YPE3MEPHON HArpy3Ku, Tak Kak
BCH CUCTEMA JIEBOW KOPOHAPHOM apTepun 3arnosiHs-
€TCA 4yepes Kosatepanm 13 npaBoli KOPOHAPHOMN
aptepun (puc. 3). o gaHHbIM BEHTPUKYAOrpadun:
Busyannaupytotcd NKA n kpynHein cteon JIKA ¢ pop-
MUPOBaHNEM KPYMHOW KOPOHApO-npaBonpeacepa-
HOM PUCTYNbI (Hepes3 KOPOHApPHbIN CUHYC) (puc. 4).

[nsa yTouHeHna pasmepa n nokanmsaumm Gucty-
Jibl NauyeHTy Gblia BbIMOAHEHA MYyJfbTCAMPabHas
KkomnbtoTepHasa Tomorpadpusa (MCKT), no gaHHbIM
KOTOPOW BbISIBJIEHA KOPOHapHas aHOManus pasBu-
Vs B BUAe ob6beanHeHHOM OOoNbLUION BeHbl cepaLa
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"a Budypkauusa

/<crsona NKA

-

Puc. 1. CenektnBHoe KoHTpacTupoBaHue cteona JIKA
(RAO/LAO 0). Onpenensitotcs cteon JIKA 1 budypkauyms
Ha MMXXB OB, a Takxe obuiee coyctbe cTBona JIKA
C ruraHTckon AB-ducTynor B KOPOHapHbI cuHyC u M.

Konnarepanb
aexay MKA n JIKA

/ BeHeu4Hbll CUH

Puc. 2. CenektnBHoe KoHTpacTupoBaHue cteona JIKA
(LAO 30/ CRAN 40). KoHTpacTupyeTcsi rmraHtckas
AB-ducTyna co c6pocoM KOHTPACTUPOBAHHOW KPOBU
B KOPOHAPHbIN CUHYC.

Konnarepanb
mexay NKA un JIKA

A

Puc. 3. CenektnBHoe koHTpacTupoBaHune MNMKA (RAO 25/CRAN 10 cnesa, RAO 45). Onpenensetrca c6poc KpoBu
yepes cucTeMy Konnatepanen passBuTom KOHycHom aptepumn B cTBoJ JIKA ¢ koHTpacTuposaHuem NMXXB.

Puc 4. Bentpukynoaoptorpadus (LAO 30). Bugyanusupytotcs NMKA n kpynHbii cteon JIKA ¢ dpop-
MWPOBaHNEM KPYMNHOM KOPOHapO-npaBonpeacepaHon GucTynbl (Hepes KOPOHAPHbIN CUHYC).
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Puc 5. 3D-pekoHcTpykuma KT-aHrnorpadum KOpoOHapHbIX apTEPUIA.

1 BETBEN JIEBOM KOPOHAPHOW apTepun: OT NEBOro
KOPOHAPHOIro CMHYCa B MPOEKUMU TUMNYHOIFO OTXOX-
neHns JIKA onpenensietca CTpykTypa, No xapakrepu-
CTMKaM cxoxasi ¢ BeHon, anameTpom 1,0 cm, amnc-
TasbHee oTMedaeTca oTxoxaeHune NMVDKB ¢ tnnny-
HbIM MHTPABEHTPUKYSPHLIM XOA0M ANaMETPOM
4,0 mMm. BeHo3Hasa cTpykTypa Bapnuko3HO pacLumpe-
Ha, UMeeT TUMNNYHbIV ONs 60NbLLONM BEeHbl cepaLa Xon,
C BNaZieHMeM B NpaBoe npeacepame 4epes BEHO3-
Hbih cuHyc. 1 JA, OB — Takxe OTXoOsaT OT AaHHOMN
BapPUKO3HO-PaCLUMPEHHOW BEHO3HOW CTPYKTYpPbI.
MNpaBbie oTaensl cepaua paclumpeHs (puc. 5, 6).

YuntbiBas KINHUKO-UHCTPYMEHTasbHbIE N Nabo-
paTopHble AaHHble, a TakXke KJINHUYECKOE COCTOSI-
HMe 605bHOro, eMy ObINI0 NPEeasIOXXEHO KapaMoXm-
pyprmyeckoe BMeLLaTeNbCTBO C LEebl0 KOPPEKLUN
nMetLwenca aHomanun. bonbHOM OT NpensioXeH-
HOW onepauumn oTkasancs 1 Obia BbINMCAH HA Meaun-
KaMEHTO3HOM JleHeHn nog, HabnaeHWs Bpaya no
MECTY XUTEeNbCTBA.

Puc. 6. MNMKA — He nameHeHa (MCKT kopoHapHbIx apTe-
puin).
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Ha maHHbIN MOMEHT, MO MPOLUECTBUN MATU JET,
nauneHT HaxoaunTCH B YA0BNETBOPUTESIbHOM COCTO-
SHAN C Nepuoamyeckmmm xanobamm Ha He3Haudn-
TesNbHYIO0 OAbILLKY (AaHHble Mosy4eHbl N0 TenedoHy).
OT onepaunm No-nNpexHemMy BO34epPXXNBaAETCS.

Xunpyprmuyeckoe neyeHne sBASAOCb Tpagu-
LMOHHBbIM METOAOM YCTPaHEHUSI KOPOHAapHO-
cepaeyHbiX GUCTYN, 0QHAKOo B HACTOSILLIEE Bpe-
M$S O0J151 KOPPEKLMM MOopoka BCe Yalle MCMNoJSib-
3yIOT PEHTreHaHO0BACKYNSPHYID MEeToanKy
nedyeHuns. ABCOMIOTHbIM Noka3aHWeM K onepa-
UMM aBNSIOTCA Hanuydme Oonblioro cbpoca
KPOBM, KIMHUYECKNX MPU3HAKOB HeOoCTaTouy-
HOCTM KPOBOOOPALLEHNSA WU ULLEMUU MUO-
Kap4a y nauneHToB.

MepBas nybnvkauuss Mo XMPYPruiyeckomy
JleYEHNIO BPOXAEHHbIX PUCTYN KOPOHAapPHbIX
aptepuinn npuHagnexunt G. Bjork n C. Crafoord
(umT. No (3)). B 1947 r. oHM NpOBENU YCNELLHYIO
nepeBasky @UCTYbl KOPOHApPHOM apTepumn
y 15-netHero manbymka C NOgO3PEHMEM Ha
OTKPbITBIV apTepuanbHbIii NPOTOK. [lepBas
3HooBackynapHaa ambonusaunsa UCTYIbI

The coronary arteriovenous fistula is an ab-
normal communication between the coronary
arteries and one of heart chambers or major
vessels. Krause first described the coronary
arteriovenous fistula in 1865. This anomaly is
present in 0.2-2% of all heart diseases; it has
a leading position among the anomalous coro-
nary arteries and is observed in 30 to 48.7 % of
all cases (1-4). However, coronary fistulas are
observed significantly less often during diagnos-
tic selective coronary angiography, and their in-
cidence rate does not exceed 0.1-0.2% (5).

Hemodynamically the malformation mani-
fests as the blood shunting from the coronary
artery into one of the heart chambers or the
major vessel (1, 2). In case of pathologic com-
munication between the coronary artery and
the right heart (coronary sinus, right atrium,
right ventricle or pulmonary artery), their vol-
ume overload occurs with subsequent involve-
ment of the pulmonary circulation, left atrium
and left ventricle. As a result, the pressure in-
creases in the right ventricle and the pulmonary
artery. If the coronary fistula is connected to the
left atrium or the left ventricle, then, respec-
tively, the volume overload of the left heart de-
velops, and hemodynamic changes are similar
to those of aortic valve insufficiency. In cases

y Hac B cTpaHe Oblfia BbINOJIHEHA OBYXJ/IETHEMY
pebeHky 6 pekabpsa 1982 r. npodeccopom
10.C. MNeTpocsHoMm.

Moka3aHMemM K PEeHTreHaHA0BAaCKYNSIPHOM
AN XNPYPrnyeckor KoOppekuum rnopoka sBns-
€TCH Hanmyme y NaunmeHToB reMoaAnHaMmnyecKkn
3HA4YMMbIX KOpPOHapHbIX ductyn (3, 5, 9, 13,
19-21). Mpoueganypa 3ako4aeTcs B 3aKpbITUN
aHOMasNIbHOro COO0OLEHNS NYyTEM KaTeTepHOM
ambonmnsaumu nmbo nyTem cLUMBaHUS NaToOJO-
rmyeckoro coobLUeHNs C KaMepoi cepaua unm
MarmcTpanbHbiM cocyaom (6, 13, 19-21).

B Hawem KnnHu4eckomM npumMepe nauneHT
OTCNexmnBaeTcss B TedeHue OUTEesIbHOro ne-
proga BPEMEHW U MO JINYHBLIM MPUYMHaM (B
TOM YMChe N3-3a XOpoLlero caMoyyBCTBUS) OT
XUPYPrUyeckom Koppekumn aHoMaamu oTKa-
3biBaeTcs. lNMaumeHtam ¢ aHOManMaMm Kopo-
HapHbIX apTepuin, a MMEHHO C KOPOHApPHOWN
apTeEPUOBEHO3HON (PUCTYNION, B HEKOTOPbIX
crlydasix 4OCTaTOYHO AMHAMUYECKOro Habsto-
OEHNS, a HEOOXOAMMOCTb ONEPATUBHOIO Ne-
YeHUs O0JIKHA pelaTbCs B KaXA0M KOHKpeT-
HOM cry4yae.

when the coronary fistula is connected to the
venous sinus system, increased pressure along
with venous sinus dilation are observed in the
heart venous system as well as impaired blood
outflow through the coronary sinus orifice.
At the same time, early development of cardiac
insufficiency leads to the dilatation of the car-
diac cavities and to worsening of the heart con-
tractile function.

Coronary arteriovenous fistulas may origi-
nate both from the left and right coronary arter-
ies (LCA and RCA). Congenital fistulas mostly
emerge from the right coronary artery or the left
anterior descending artery (LAD). Fistula from
the circumflex branch is extremely rare (4, 6).

Single cases of arteriovenous fistulas in
coronary the arteries connecting with the coro-
nary sinus are reported in the world literature
(7, 8). In the juvenile age coronary fistulas do
not particularly manifest by clinical symptoms;
they are asymptomatic, and complications are
very rare. With age, the incidence rate of com-
plications tends to increase (9, 10). The most
common complications of the coronary fistulas
include myocardial steal syndrome, thrombo-
ses and embolisms, cardiac insufficiency, atrial
fibrillation and other arrhythmias, endocarditis
(6). More rarely the fistula thrombosis is ob-
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served resulting in acute myocardial infarction
(11, 12), paroxysmal atrial fibrillations and ven-
tricular arrhythmias (13). Spontaneous rupture
of the dilated aneurysmal fistula is possible as
well, resulting in hemopericardium (14, 15). In
case of large fistulas resulting from significantly
impaired intravascular hemodynamics, the my-
ocardial perfusion of the corresponding areas
is disturbed which contributes to angina devel-
opment (3).

The most common clinical signs of the coro-
nary fistula include dyspnea, heart pain during
physical exertion, intermissions in heart func-
tion. In case of the above mentioned com-
plaints, it is necessary to conduct the investiga-
tion. During clinical and laboratory investiga-
tion, increased cardiac dimensions, continuous
systolo-diastolic murmur peaking in the third-
fourth intercostals space can be detected.
Maximally intensive murmur with marked high
frequency components is registered during di-
astole. When the blood shunting is massive,
which is rarely observed, intensified apex beat
and roaring mesodiastolic murmur can be not-
ed. In the presence of systolo-diastolic murmuir,
the anomaly should be differentiated from the
following diseases: ventricular septal defect
with aortic insufficiency; ruptured aneurism of
the sinus of Valsalva; the left coronary artery
originating from the pulmonary artery; pulmo-
nary arteriovenous fistulas (3).

During the differential diagnosis between
the coronary cardiac fistula and other above
mentioned pathologic conditions, it is impor-
tant to detect the pathologic communication
between the coronary artery and other cardiac
structures, i.e. the presence of fistula. Two-
dimensional echocardiography assists in the
detection of various arteriovenous communica-
tions (16), although selective coronary angiog-
raphy still remains the main diagnostic method
for the determination of various pathologic
conditions of the coronary artery circulation (5).
Computed tomography makes it possible to
obtain additional information on structural cor-
relation of the arteriovenous fistula and the
heart cavities (10, 17, 18). Precise diagnostics
and adequate endovascular or surgical correc-
tion of the malformation contribute to the good
postoperative results and a reduced risk of
complications.

As an example, we present the summary of
a case of arteriovenous fistula between the left
coronary artery and the coronary sinus found
and treated at the Scientific and Practical
Center of Interventional Cardioangiology.

Patient P., male, 39 years old, was admitted on
non-emergency basis with complaints of dyspnea on
physical exertion, increased fatigue. Diagnosis on
admission: Congenital heart disease. Congenital
anomaly of the coronary circulation. Coronary fistu-
la? Status after cholecystectomy in 2008. Spine os-
teochondrosis.

On heart auscultation: the heart sounds are slight-
ly muffled, rhythmic; near the left side of the sternum
a moderate systolic murmur is heard. Chest X-ray
revealed moderately increased heart.

24-hour ECG monitoring revealed the sinus
rhythm during the entire observation period with
minimal heart rate of 52 beats per minute, and maxi-
mal heart rate of 105 beats per minute. Median heart
rate was 68 beats per minute. No conduction distur-
bances were seen. During the 24-hour ECG monitor-
ing, 137 supraventricular and 3 ventricular extrasys-
toles were registered. No ST segment shift from the
isoline was revealed.

According to the EchoCG and Doppler echocardi-
ography, moderate dilatation of both left and right
heart chambers was revealed. Moderate eccentric
hypertrophy of the left ventricle was noted. The left
ventricle contractility was satisfactory, without the
signs of kinetic impairment of its walls. Left ventricu-
lar ejection fraction was 70%. Type | left ventricular
diastolic dysfunction was noted. End-diastolic and
end-systolic dimensions of the left ventricle in par-
asternal position were 5.8 cm and 3.5 cm, respec-
tively. End-diastolic volume was 169 cm?3, and end-
systolic volume was 50 cm3. Stroke volume of the left
ventricle was 119 cm?. Myocardial mass was 251 g,
and the diastolic interventricular septum thickness
was 10.5 mm. Moderate dilatation of the left atrium
(4.6 cm) was observed. No visible changes of the
mitral valve were detected. No pathologic changes
were noted in the valve leaflets, chords and papillary
muscles. No changes were registered in aorta as
well. The ascending aorta length was 3.0 cm. No vis-
ible signs of the aortic valve pathology were ob-
served. Tricuspid valve was without changes. Right
atrium was enlarged up to 5.4 cm. Interatrial septum
was in normal position. Right ventricle was dilated up
to 4.1 cm in diameter. Pulmonary artery valve was
unchanged. The pulmonary artery trunk was 3.0 cm
in diameter; the trunk and branches were normal.
Regurgitation up to 1+. was detected in the MV, TV
and PV Blood flow in the AV was not changed. Peak
pressure gradient between the coronary sinus and
the RA was 15 mmHg. Estimated systolic pressure in
the RV was 30 mmHg. No changes of the pericardial
layers were noted.

During Doppler echocardiography significant
blood shunting from the LCA to the coronary sinus
was registered. Blood shunting from the left to the
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& LCA trunk

/<bifurcation

-

Fig. 1. Selective opacification of the LCA trunk (RAO/
LAO 0). LCA trunk and bifurcation on the LAD LCX
(left circumflex artery) are visualized, as well as the
common anastomosis of the LCA trunk with the giant
AV fistula into the coronary sinus and the RA.

ollateral branch

eRCAand LCA™__

/ Coronary sinus

Fig. 2. Selective opacification of the LCA trunk (LAO 30/
CRAN 40). The giant AV fistula is opacified with shunting
of the contrasted blood into the coronary sinus.

Collateral branch
between the RCA and LCAY

4

Fig. 3. Selective opacification of the RCA (RAO 25/CRAN 10 on the left, RAO 45). Blood shunting through the system
of collaterals of the well-developed conus artery into the LCA trunk with the LAD opacification.

Fig. 4. Ventriculoaortography (LAO 30). RCA and the
large LCA trunk forming a large coronary-right atrium
fistula (through the coronary sinus) are visualized.

right atrium through the patent foramen ovale (PFO)
was hemodynamically insignificant. Left coronary
artery was significantly dilated starting from the ori-
fice, along 9-10 mm. Abnormal tortuous anastomo-
sis, into which this abnormal vessel ultimately is
drained, was detected between the LCA, closer to its
proximal part, and the coronary sinus. Coronary si-
nus diameter at the abnormal vessel return (fistula)
area was 15 mm with further dilation up to 20 mm,
and before the site of its entering into the right atrium
it was tapered to 14 mm.

According to the results of the performed clinical,
instrumental and laboratory studies, the patient was
diagnosed with the following pathologies: Congenital
heart disease. Congenital anomalous coronary arter-
ies. Large coronary fistula between the LCA and the
coronary sinus (hemodynamically significant).
Moderate left and right atriomegaly. Small eccentric
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hypertrophy of the LV without decreased contractility
and pumping function of the myocardium. Mild ec-
centric hypertrophy of the right ventricle. Patent fora-
men ovale up to 3 mm in diameter (hemodynamically
insignificant). Left ventriculography, selective coro-
nary angiography and catheterization of the heart
cavities were performed to clarify the diagnosis and
to determine the further treatment tactics.

Selective CAG revealed a supposedly right type
of coronary circulation (it was impossible to obtain
the clear image of the left coronary artery, particu-
larly, of its distal parts). The opacification of the left
coronary artery showed the LCA trunk with fuzzy
contours, more distal parts of the left coronary artery
were not opacified because of blood shunting
through the fistula, apparently, into the venous sinus.
The later was well visible due to the contrast agent
penetration from the left coronary artery (Fig. 1, 2).
The right coronary artery was slightly hyperplastic,
probably due to excessive load, as the whole system
of the left coronary artery was filled through the col-
laterals from the right coronary artery (Fig. 3).

Ventriculography showed the RCA and the large LCA
trunk forming a large coronary-right atrium fistula
(through the coronary sinus) (Fig. 4).

In order to specify the fistula size and its location,
the multispiral computed tomography (MSCT) was
performed. It showed a coronary anomaly forming
a large joined cardiac vein and branches of the left
coronary artery. A structure similar in its characteris-
tics to the vein, 1.0 cm in diameter, was observed in
the left coronary sinus in the projection of the typical
origin of the LCA. The LAD, 4.0 mm in diameter,
originated distally and had the typical intraventricular
course. This venous structure was varicose, its
course was typical for the large cardiac vein, flowing
into the right atrium through the venous sinus. 1 DA
(diagonal artery), LCX also originated from this vari-
cose venous structure. Right heart cavities were di-
lated (Fig. 5, 6).

Taking into consideration clinical, instrumental
and laboratory data as well as clinical status of the
patient, he was advised the cardiosurgical interven-
tion in order to correct the existing anomaly. The pat-

Fig. 5. 3D reconstruction of CT-angiography of the coronary arteries.
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Fig. 6. RCA - without changes (MSCT of the coronary
arteries).

ent refused the advised surgery and was discharged
with the recommendations of pharmacological treat-
ment and the follow-up of the local physician.

At present, that is in five years, the patient feels
satisfactory with periodic complaints of insignificant
dyspnea (information is obtained by phone). He still
abstains from the surgery.

Traditionally, coronary-cardiac fistulas had
been treated surgically; however, at present
such malformation are currently corrected by
endovascular methods. Absolute indications for
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JleueHue pecpakTepHOU rMNEPTEH3UH,

BbI3BAHHOW CTEHO30M NOYEeYHOUW apTEpPHUHM
€AWHCTBEHHOHW (PYHKLUOHHUPYIOLLEH NOUKH,

C UCNOJIb30BaHHUEM YCTPOUCTBA AUCTAJIbHOU 3ALYUTDI:
KIMHUYeCKOoe HabnoaeHHe U 0630p NuUTepaTypbl

A.A. [lybaeB*, I.P. AckepxaHoB, WN.A. baanies, M.A. JanaweBa, M.H. Canabiku

'PBIOY BO “[larectaHckuyi rocyaapCTBEHHbIV MeANLMHCKI yHuBepcuteT” MuHaapaBa Poccuu,
Maxaydkana, Poccus

2000 “MeaunumnHcknii ueHTp nmenn P.I1. AckepxaHoBa”, Maxaykana, Poccusi

lMpuBeneHo KInMHnYeckoe HabaeHne peppakTepHOU rimnepTeH3nn, BbI3BAHHON TSXesIbIM aTepOCKIepOoTH-
4eCKUM CTEeHO30M ro4eyHovi aptepum (ACIIA) eaAnHCTBEHHOU QYHKLIMOHUPYIOLLE MOYKU. YpecKoxHasi TpaHC-
JIIOMUHA/IbHAs aHrnoruiacTyka rnoYe4YHou apTepun CcO CTEHTUPOBaHUEM SBJSIETCS 3P PEKTUBHBIM METOLOM
nieq4eHus] npuv pe@dpakTepHoU runeptTeH3vn. CuctemMaTnyeckmi 0630p 1MTeparypsbl ro npobaieme rnokasasl, YTo
4YPECKOXHas1 TPaHCIIOMUHAJIbHAs! aHIMOMIacTyika Mno4YeYHoN apTepun Co CTEHTUPOBaHWEM y 60J1bHbIX ¢ ACTIA
SBISIETCS BECbMa 3 PEKTUBHBIM METOAOM, OCOOEHHO MPU NCMOIb30BaHUN ANCTalIbHbIX YCTPOUCTB AJ15 3aLUu-
Tbl [IOYKY OT aTEPOTPOMOOTUYECKUX OC/TIOKHEHUI. XOTSI B HEKOTOPbIX KITMHUYECKUX UCCIeA0BaHNSX HE yAaa0Ch
Z10Ka3atb 3Ha4YMOE MPEeNMYLLIECTBO CTEHTUPOBAHUS 10 CPABHEHWIO C MEeANKaAMEHTO3HbIM iedeHnem ACTIA,
aBTOPbl CYNTAIOT, YTO LAaHHasl rpoueaypa MOXET pacCMaTpuBaTbCs Kak OrNpaBA/IaHHbIVi BApPUAHT JI€HEeHUs
B OCTPbIX KDUTUYECKUX CITyHasiX.

KnioyeBbie cnoBa: atepock/iepoTUHeCcKuii CTEHO3 OYEYHOU apTepuy, YPECKOXHasi TPaHC/IOMUHAIbHAas
aHryorniacTyka rnoYeyHou apTepum Co CTEHTUPOBAHNEM, ANCTaJIbHbIE 3aLLNTHbIE YCTPOKCTBA

Treatment of refractory hypertension due to renal
artery stenosis of the only functioning kidney
using distal protection: a clinical case

and a literature review

A.A. Dubaev*, G.R. Askerkhanov, I.A. Badishev, M.A. Dadasheva, M.N. Sadyki

"Dagestan State Medical University Ministry of Defense of the Russian Federation,
Makhachkala, Russia

2] | C R.P. Askerkhanov Medical Center, Makhachkala, Russia

The authors report a patient with the refractory hypertension provoked by the severe atherosclerotic renal
artery stenosis (ARAS) in the only functioning kidney. The percutaneous transluminal renal angioplasty with
stenting and distal protection was proved to be an effective method in refractory hypertension. Systematic
review of the related articles helped to evaluate the benefit of percutaneous transluminal renal angioplasty with
stenting in patients with ARAS, especially when the devices for distal protection of the kidney from
atherothrombotic complications were used. Despite the fact that several clinical trials failed to show that
stenting has any significant benefit over medical therapy in ARAS, the authors suggest that the procedure
should be considered as a viable option for acute critical cases.

Keywords: atherosclerotic renal artery stenosis, renovascular hypertension, percutaneous transluminal renal
angioplasty with stenting, distal protection device

JledyeHne peppakTepHoV rmnepTeH3unmn, BbI3BAHHOM CTEHO30M M04Y€4YHOV apTepun eAMHCTBEHHOM 929
DYHKUNOHUPYIOLLEV MOYKU, C NCM0JIb30BAHUEM YCTPOKCTBA ANCTa/IbHOW 3aLUNThI
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BeepeHue

Koppekunsa cTeHo3a rnoyeyHblx apTepuin 3a-
HMMaEeT BaXXHOE MECTO B NpobieMe KOMIMJIEKC-
HOro fieyeHnst pedpakTepHOr peHoBaCKynsip-
HOM runepTeH3un. OB30p KIIMHUYECKMX PEeKO-
MeHZaUnN N MeTaaHann3 MEIOLLUXCS OaHHbIX
no npobfsieme NokasblBaloT, YTO B HaCToOsILLEE
BpeMS CreumannucTbl pacxoasaTca BO MHEHUSX
OTHOCUTENBHO 3P DEKTMBHOCTN N Be3onacHo-
CTV pPasfMYHbIX METOOOB JliedeHUss OOJIbHbIX
C PEHOBACKYNSPHOW MMNEPTEH3NEN N ULLIEMU-
4EeCKMM rnopaxeHnem noyek (1-95). Kpome Toro,
OCTaeTCs CMOPHbLIM 1 BOMNPOC O BO3MOXHOCTU
MCMOSIb30BaHUSA ANCTaNbHbLIX GUABTPOB AONS
3alWMThbl MoYeK OT aTepOTPOMOOTUYECKUX 3M-
60/10B BO BPEMSI CTEHTMPOBAHWS MOYEYHbIX
apTepuin. CTEHO3 NOYEYHbIX apTEPU y4acTByET
B NaTOPM3NONIOrM4ECKOM MEXaHNU3Me pedpak-
TEPHON TUMEPTEH3UN, NMOITOMY OYEHb BaXHO
pazpaboTaTb 4YeTKME KpUTEPUN ONSA peLleHUns
3TON Npobnemsbl.

B 1-5% cnyyaeB y 60/bHbIX C apTepuasnbHOM
r’MNEPTEH3VEN WMMEETCHa TreMogMHaAMUNYECKN
3Ha4YMMbIV CTEHO3 MOYEeYHbIX apTepuin (6), yawe
BCEro — aTepOoCKIEepPOTUYECKOrO MPOUCXOX-
oeHunsa. NloMmMmMo 3TOro mMpuM CTEHTUPOBAHUU
MOYeYHbIX apTePUin MOXET Pa3BUTLCS XoNecTe-
puvHOBas 3aMOoNMsa, NpUBOAALLAS K MOYEYHOW
HEe[oCTaTOYHOCTU N K HEOBXOAMMOCTU gnanu-
3a. B HacTosLLee BpeMS He CyLLLeCTBYET cneum-
dunyeckoro metoga neyeHuss atepoTpombosa
MOYEYHbIX apTEPUI, TaK YTO OCHOBHOW 3aaa4en
cnegyeTt cumTatb NpegynpexgeHue ero pas-
BUTUS. cnonb3oBaHMe 3allUTHbIX YCTPOWCTB
SBNFETCA NpueMIeMbIM METOA0M MPenynpex-
OEeHNs pasBUTUA aTepoaMBboNuUN NMpu CTEHTU-
pOBaHUK NoYeyHblx apTepun (7-10).

KnuHunyeckoe HaGnopgeHue

MauneHT A., 65 neT, NOCTYNuU/ B KIIMHUKY C Xano-
6ammn Ha ronoBHble 6011, 06LLYD cnabocTb, YTOM-
NI9EMOCTb, TOJIOBOKPYXEHME U runepToHuto. [pu
06BLEKTMBHOM 00CNefoBaHNM BbISIBIEHO apTepu-
anbHoe pasneHne 190/110 MM pT.CT.

AHaMHeCTMYeckMe paHHble: MaMMapOKOPOHap-
HbIV LUYHT K NepegHen HUCXoOsLWen aptepmmn, aopTo-
KOPOHAPHbIN BEHO3HbIN LUYHT K 3aAHEN MEXOKENYA0H-
KOBOW BETBM NPaBOM KOPOHAPHOM apTepUn 1 K BETBU
Tynoro Kpasi ornbatoLler aptTepumn, BbINOSHEHHbIE MO-
cnepoBaTefibHO Ha paboTalolleM cepaue, caxapHblii
onabet 2 Tuna, apTepuanbHas rmnepTeH3ns B Teye-
Hue 10 net. Mpu BbiNUcke 60ILHOMY ObII0 PEKOMEH-
LOOBaHO MnponTn mynbtucnumpanbHyto KT-aHrmnorpa-
dUI0 NoYEYHbIX apTepuin. To ob6cnefoBaHne, BbIMos-
HEHHOe amMOynaTopHO, MnoKas3asno [ABYCTOPOHHUM
KPUTUYECKNI CTEHO3 NMOYEYHbIX apTepuii (puc. 1, 2).

Puc. 1. MynbscnupansHaa KT-aHrnorpadusa noyveyHbix
apTepuin.

Puc. 2. Cy60KKN03U1Ss yCTbs IEBOI NOYEYHOW apTeEPUN.

BonbHoWM 6GbIN rocNUTanM3npPoBaH Ansa Nnposene-
HUS OANArHOCTUKN N XUPYPrUYECKOro JleYeHus.
JaHHble nabopaTopHbIX WUCCenoBaHWiA, BKIOYas
o0 1 BUOXUMUNYECKNI aHaNN3bl KPOBU, aHaNn3
MO4M, onpeneneHne ypoBHA 3JIEKTPOINTOB B KPO-
BUW, KoarynorpamMmmy, Obiin B npenenax HopMbl.
YpoBeHb KpeaTuHuHa 88 MKMOnb/n, CKOPOCTb
KnyboukoBol dpunsTpauumn 76 mn/mnH/1,73 M2, ypo-
BEHb MOKO3bl 6,5 MMOJb/N, YPOBEHb MMMKUPOBAH-
HOro remornobuHa 6%. HecmoTpsa Ha npogosxaio-
LLLYIOCS TPEXKOMMOHEHTHYIO MEOMKAMEHTO3HYIO Te-
panuio (nHoanamug, 2,5 mr/n, amnoaunud 10 mr/a,
6uconponon 10 mr/g), nokasartenu aprtepuarb-
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Puc. 3. [uctanbHoe
EmboshieldNav 6.

3alUMTHOE YCTPOMCTBO

Puc. 4. Ctent Hippocampus Renal RX B ycTbe nesom
NoYeyHon apTepun.

Puc. 5. Y3/ neBon noye4yHOM apTepmm NOCNAE CTEHTU-
poBaHus.

HOro gaBneHusa He cHuxanucb. CpenHee apTepu-
anbHoe pasneHune coctasnsno 180/90 mm pT.CcT.
aHemMm 1 175 /80 MM PT.CT. HOYbIO.

BbI/10 BLINOAHEHO CTEHTUPOBAHME NEBON NOYeu-
Hon apTepun cteHTtom HIPPOCAMPUS Renal RX
6 x 18 MM Cc npenBapuTENbHON YCTAHOBKOW aHTU-
Tpomboambonmyeckoro yctpoinctea Emboshield-
Nav 6 7,2 MM B OUCTaNlbHOM CErMeHTe MOo4Ye4HOM
apTepum (puc. 3).

Mo pAaHHbIM KOHTPONBHOMN MHTPaONEPaLVOHHOMN
aHrnorpadum peaynbtaTtbl BMellaTeNbCTBA MNpuU-
3HaHbl YOOB/IETBOPUTENbHBIMU (PUC. 4).

Ha cnepyoowmin neHb aptepuanbHOe OaBlieHune
cHuamnocb Ao 130/75 MM pT.cT. 6€3 NpUMEeHeHus
MeamkamMeHToB. Ha 3-1 oeHb nocne npouenypsbl
60JIbHOro BbINUCANN U3 KIIMHUKN CO CleayioLmMMm
HasHaveHnammn: acnupuH 100 mr 1 pa3 B AeHb
n nnaeBukc 75 Mmr 1 pa3 B AeHb. Hepes Hepesnto nocne
BbINMCKN OTMEYEHblI HOPMasibHble YPOBHU PEHUHA,
aHrmoTteHsuHa ll, anbgocTepoHa, KpeaTuHUHA 1 MO-
YyeBUHbI. ApTepuanbHoe faBneHne 6e3 npumeHe-
HUA MegukaMeHToB cocTaBuiio 125/70 mm pT.CT.

YnbTpa3BykoBoe ob6cnenoBaHMe SIeBOW MoYey-
HOW apTepumn Nokasasno yaoBNETBOPUTENbHYIO NPO-
XOOMMOCTb CTeHTa (puc. 5).

Ha 6yayuiee 605bHON NOMy4Mn pekoMeHaaumm
MO KOHTPOJIIO YPOBHS JINMONPOTEMHOB, IOKO3bI,
KpeaTuUHMUHA N MOYEBUHbI B KPOBW, @ Takxe perynsp-
HOMY NPOXOXAeHU0 Y3 noveyHbIX apTepuii.

O6cyxpeHue

JdaHHoe HabnoaeHne MoXeT NpeacTaBnaTb
MHTEPEC C TOYKN 3PEHUSA KIIMHNYECKOro COCTO-
SIHUAS NauMeHTa M UCMOoJNIb30BAHHON METOAMNKN
BMellaTenbcTBa. AuctanbHoe aHTUTPOMOO-
ambonnyeckoe yCTpOWCTBO, MPUMEHEHHOE BO
BpPEMSI CTEHTUPOBaAHWA MOYE4YHON apTepun
€OVWHCTBEHHOW 300POBOW MOYKU, NPU HANNYUN
BTOPMYHOIrO CMOPLLVBAHWS BTOPOW MOYKM MNO-
3BOJINIO MPOBECTM TMOJSHYIO peBackynspusa-
LIMIO MOYKK, YTO OKa3asno NOSIOXKNTENbLHOE BAN-
SIHME Ha KIIMHNYecKoe TedyeHne 60nesHn.

Mo MHEeHUIO psiga aBTOPOB, NCMNOJIb30BaHKE
3aLUMTHbIX YCTPOWCTB SABMAAETCA HaWUyyLIUM
COBPEMEHHBIM METOAOM [N npenynpexae-
HUS1 XONEeCTepPUHOBON 3MOON3aLnn BO BPEMS
CTEHTMPOBaHUA mnode4yHown aptepun (7-10).
OTO0 yTBEPXAEHME ObISIO NOOTBEPXAEHO B HE-
naBHel pabote (10), roe otMmedeHa 20-40%
yacToTa yxyaweHuss GyHKUMKM MoYek nocne
CTEHTMPOBAHUA MOYEYHOW apTepun 6e3 npu-
MEHeHUs1 ANCTasIbHOro aHTUTPoOMOOoaMboNu-
4EeCKOro 3alMTHOrO YCTPONCTBRA.

JdaHHoe ocnoxHeHune gapnsieTcss 6e3ycnoB-
HbIM OrFpaHUYeHUEM AN UCMOJSIb30BaAHUSA UH-
TEPBEHLMOHHbLIX METOA0B peBackynspuaaumnm

JledyeHne peppakTepHoV rmnepTeH3unmn, BbI3BAHHOM CTEHO30M M04Y€4YHOV apTepun eAMHCTBEHHOM
DYHKUNOHUPYIOLLEV MOYKU, C NCM0JIb30BAHUEM YCTPOKCTBA ANCTa/IbHOW 3aLUNThI
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noyeyHowm aprtepun, ogHako 6Gnarogapst npu-
MEHEHUIO YCTPOWCTB AJ19 3alUUThbl OT aTepPO3IM-
60111 YacToTa ero MOXeT CHMXaTbCS.

HaHHble (10) cBMOETEenbCTBYIOT O BO3MOX-
HOCTM MUCMNONb30BaHUSA 1 6e3onacHOCTU Auc-
Ta/lbHbIX YCTPOMCTB AN 3awmTbl OT TPOMOO-
3MO00ANM MPU CTEHTUPOBAHUM NMOYEYHbIX apTe-
puviA.

Ewe B ooHOM wuccnenoBaHumM cpaBHMBA-
nmcb 6€30NacHOCTb U 9P PEKTUBHOCTb APYron
OMOMegNLUMHCKON CUCTEMbl OMCTasibHON 3a-
WK1Tbl OT aTepoambonuum — FiberNet® B coueTta-
HUN C MNEPBUYHBIM CTEHTUPOBAHMEM aTepo-
CKJTIEPOTUYECKMX MOPAXKEHMIN MOYEYHbIX apTe-
puin. NccnepoBaHne npoaeMOHCTPUpOBao

Introduction

Correction of renal artery stenosis holds a
valuable place in the complex treatment of re-
fractory renovascular hypertension. A review of
clinical guidelines and meta-analysis of the
data on this issue show that there is no com-
monly accepted approach among specialists
regarding the efficacy and safety of treating
patients with renovascular hypertension and
ischemic kidney disease (1-5). In addition, the
feasibility of using a distal filter protection of the
kidney from atherothrombotic emboli during
stenting of the renal arteries remains debata-
ble. Renal artery stenosis is involved in the
pathophysiological mechanism of refractory
hypertension, which makes it important to de-
velop clear criteria for solving this problem.

Hemodynamically significant renal artery
stenosis in 1-5% of cases occurs in patients
with arterial hypertension (6) and is more often
caused by atherosclerotic lesions of the renal
arteries. In addition, the problem of cholesterol
embolism occurring during stenting of the renal
artery is the cause of renal failure, leading to
dialysis. To date, there is no specific treatment
for renal artery atherombosis, so the main goal
is to prevent it. The use of protective devices is
an acceptable method for the prevention of
atheroembolism during renal artery stenting
(7-10).

Case report

The 65 years old patient A. complaining of head-
ache, general fatigue, weakness, dizziness and high
blood pressure with frequent crises was admitted to
our clinic. An objective examination revealed blood
pressure 190/110 mmHg.

©e30MacHOCTb U BO3MOXHOCTb MPUMEHEHUS
9TOro yCTPOMCTBA ANg nNpeaoTepalleHns ate-
PO3MBONMN MPU aHTMONIACTUKE U CTEHTUPO-
BaHUWN YCTbEBbIX NMOPaXEHNM NOYEeYHbIX apTe-
pu (11-14).

3akJilo4yeHne

Vicnonb3oBaHne yCTPOWCTB O/ AucTasb-
HOW 3alUNTbl MOYKM OT aTEPOTPOMOOTUHECKMX
amMbonuin nNpoaemMoHCcTpupoBano addeKkTmB-
HOCTb 9TOr0 MeTOoAa 4151 COXpaHeHUs GyHKLUN
MOYKM, OAHAKO, MPEXOe YEM PEKOMEHOOBATb
LUMPOKOE MNpUMEHEHne MeToda, ero agpdodek-
TUBHOCTb CneayeT OUEHUTb AOMOJSIHUTESNIbHO
B XO4e PaHOOMU3NPOBAHHbIX NMCCEeA0BaHUN.

Patient’s history: mammary-coronary shunt to
the anterior descending artery, the aorto-coronary
venous shunt to the posterior interventricular branch
of the right coronary artery and to the obtuse margin
branch of the circumflex artery, performed sequen-
tially on the beating heart, type 2 diabetes mellitus
and arterial hypertension for 10 years. At discharge,
the patient got the recommendation to undergo the
multi-layer spiral CT angiography of the renal arter-
ies. Outpatient multi-layer spiral CT angiography of
the renal arteries revealed bilateral critical stenosis
of the renal arteries (fig. 1, 2).

The patient was admitted to the clinic for diagno-
sis and surgical treatment. Laboratory tests, includ-
ing complete blood count, urine analysis, biochem-
ical blood test, blood electrolyte level, coagulo-
gram were unremarkable. Creatinine — 88 mcmol/I,
glomerular filtration rate — 76 ml/min / 1.73 m?,
glucose — 6.5 mmol/L,glycated hemoglobin — 6%.
Despite the ongoing three-component therapy -
indapamide 2.5 mg per day, amlodipine 10 mg per
day, bisoprolol 10 mg per day — blood pressure
could not be lowered. The average blood pressure
was 180/90 mmHg at daytime and 175/80 mmHg
at night.

The stenting of the renal artery was performed
with a 6 x 18 mm stent HIPPOCAMPUS Renal RX
with pre-installation of distal anti-thromboembolic
protection device EmboshieldNav 6 7.2 mm in the
segment of the renal artery (fig. 3).

Control intraoperative angiography showed satis-
factory results (fig. 4).

The next day, blood pressure decreased to
130/75 mmHg without medication. On the 3rd day
after the operation, the patient was successfully dis-
charged for therapy: 100 mg of aspirin 1 time per day
and 75 mg of plavix once a day. One week after the
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Fig. 1. Multi-layer spiral CT angiography of the renal
arteries.

Fig. 2. Subocclusion of the ostium of the left renal artery.

discharge, the patient had normal levels of renin, an-
giotensin Il, aldosterone, creatinine and urea. Blood
pressure without medication was 125/70 mmHg.

The ultrasound investigation of the left renal ar-
tery showed satisfactory patency of the stent
(fig. 5).

For the future, it was recommended to control the
blood levela of lipoproteins, glucose, creatinine and
urea, as well as to undergo systematic ultrasound
investigation of the renal arteries.
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Fig. 4. Hippocampus Renal RX stent at the ostium of the
left renal artery.

Fig. 5. Left renal artery ultrasound after stenting.
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Discussion

This case may be of interest from the point of
view of the patient’s clinical condition and the
technique of the operation that was applied.
The use of a distal anti-thromboembolic protec-
tion device during stenting of the renal artery of
the only healthy kidney, in the presence of sec-
ondary shrinkage of the other kidney, made it
possible to conduct complete revascularization of
the kidney, which had a positive effect on the
clinical course of the disease.

According to a number of authors, the use of
protective devices is the best method used to-
day for the prevention of cholesterol embolism
during stenting of the renal artery (7-10). This
is reflected in a later study by the same authors
(10), showing a 20-40% incidence of dete-
rioration of the renal function after renal artery
stenting, if a distal anti-thromboembolic protec-
tion device was not used.

This complication is a definite restriction for
the use of the interventional method of revas-
cularization of the renal artery, however using
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CTeHTMpOBaHHe NepPBOro CerMeHTa 1IeBOM
No3BOHOYHOW apTepuu Npu GunatepanbHOM CTEHO3€
NO3BOHOYHbIX apTEPHUH: KNIUHUYECKOe HabnoaeHUue
U 0630p nuTeparypbi

I.P. AckepxaHoB' 2, A.A. [lybaes?*, M.H. Caabikn?, U.A. banbiiies?

1'PBIroYy BO “farectaHckuii rocyaapCTBEHHbIV MeanLMHCKNI yHuBepcuteT” MuHsapasa Poccuu,
Maxaukana, Poccusi

2000 “MeaunumHckni ueHTp nmeHu P.I1. AckepxaHoBa”, Maxaukana, Poccus

B cratbe npuBoauTcs HabtogeHne yCreLHOro CTEHTUPOBaHSI MO3BOHOYHOU apTepuu rpuy ee aTepoCKIepoTH-
4eCcKOM CTeHo3e. B rocsegHvie rogbl Hactota BbINOJIHeHWST CTeHTUPOBaHWSs NO3BOHOYHbIX aprepm/“l HEeYKJIOHHO
pacTteTt. PeBackynspusaumio paccMaTpuBarT y MNaLmMeHTOB C SKCTpakpaHuasibHbiM cTeHO30M 50-99% rno3Bo-
HOYHOWV apTepun v peLvanBupyoLLIMMY BEPTeOpoba3nisipHbIMU cumMnToMamu. [1ocne BHeApPeHus B KIIMHNYe-
CKYIO TPaKkTuKy CTeHTOB C JIeKapCTBEHHbIM MOKPbITUEeM HacToTa pPecTeHO30B r10cJie CTeHTUPOBaHUs NO3BOHOY-
HOM aprepuvun 3Ha4nTesibHO CHU3uiach. B oripegeJsieHHbIX cJliyHasix UHTepBeHLUVOHHbIe BMeLluaresibCTBa cjienyet
paccmartpuBatb y nauneHToB C ABYCTOPOHHUM CTEeHO30M NO3BOHOYHbIX apTepm/“l B Ka4YecTBe meTtoaa Bblﬁopa.

KnioyeBbie cnoBa: cTeHTVPOBaHME MO3BOHOYHbIX apTEPUI, bunatepasbHbli CTEHO3 M03BOHOYHbIX apTEePU,
CTEHT C J1IeKapCTBEHHbIM [10KPbITUEM

Stenting of the first segment of the left vertebral
artery in bilateral vertebral artery stenosis:
a clinical case and literature review

G.R. Askerkhanov' 2, A.A. Dubaev?*, M.N. Sadyki?, I.A. Badyshev?

"Dagestan State Medical University Ministry of Defense of the Russian Federation, Makhachkala, Russia

2] | C “Medical center named after R.P. Askerkhanov”, Makhachkala, Russia

The article discribes a case of successful stenting of vertebral artery atherosclerotic stenosis. The frequency
of vertebral artery stenting has been constantly increasing lately. Revascularization is considered in patients
with 50-99% of the vertebral artery extracranial stenosis and recurrent vertebrobasilar symptoms. The
frequency of restenosis after vertebral artery stenting has considerably decreased after introduction of drug-
coated stents into clinical practice. In certain cases, surgical interventions should be considered in patients
with bilateral vertebral artery stenosis as the alternative method.

Keywords: vertebral artery stenting, bilateral vertebral artery stenosis, drug-eluting stent

CMNTOMHBbI CTEHO3 BepTebpalbHbix apTe-
puin CBA3aH C BbICOKMM PUCKOM MOBTOPHOrO
HapylleHnss MO3roBOro KpoBooOpalleHus.
Takue nopaxeHus MoryT ObiTb NpoJsiedYeHbl Kak
KOHCEpPBATMBHO, Tak 1 C MPUMEHEHMEM COBpE-
MEHHbIX 9HO0BACKYAAPHbIX TEXHON0rMM (1, 2).

CTeHTUpOBaHME MO3BOHOYHbIX apTeEpPUN
(MA) nocteneHHO CcTaHOBUTCS 3P PDEKTUBHON U
4acTO BbINOJIHAEMOW onepaumein. 1o gaHHbIM
HEKOTOPbIX aBTOPOB, Npu CTeHTupoBaHum A

OOCTUraeTcsl BbICOKU MHTPaonepaunOHHbIN
aHruorpaduyeckmnm ycnex (3, 4). Ha paHHux
aTtanax pas3BuTUS OAHHOM METOAVKM B OTAa-
JIEHHOM Nepuoae A0CTAaTOYHO 4YacTo pa3BuBa-
JINCb PECTEHO3bl, W BO3HMKana Heobxoau-
MOCTb BbIMNOJIHEHWUS MOBTOPHbIX onepaumni (5).

B cBA3M C BHegpeHMeM B KIIMHUYECKYIO
MPakTMKy CTEHTOB C IeKapCTBEHHbIM MOKPbLITU-
€M YacToTa PECTEHO30B MOCJie CTEHTMPOBA-
Husa TA HamMHOro cHmaunacb (6), NoaTomy
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B OMNpeaesieHHbIX Cry4asx LuenecoobpasHo
paccmaTpuBaTb WHTEPBEHUMOHHbIE BMeELUa-
TeNnbCTBa B KayecTBe MeToAa Bbibopa y nauu-
€HTOB C ABYCTOPOHHUM CTEHO30M [1A.

B HEKOTOpbIX nCccnenoBaHUsaX ObIIO Nokasa-
HO, YTO U CTEHTbI C IEKAPCTBEHHbLIM MOKPbLITU-
€M, N CTeHTbl 6e3 JIeKapCTBEHHOIO MOKPbLITUS
obecneynBaloT BbICOKNIA TEXHUYECKUI yCNeX U
HU3KUMA nepunpoueanypanbHbli YPOBEHb OC-
NOXHeHUW. [JOCTOBEPHO 3HAYMMON pPa3HULLbI
B BO3HMKHOBEHUM PECTEHO3a WU OKKIHO3UU
B CTEHTaX C JIEKAPCTBEHHbIM MOKpPbITEM 1 6e3
JIeKapCTBEHHOIO MNOKPbITUS B OTAAJIEHHOM
nepuope He 6bI10. BmecTe ¢ Tem aHanm3 noa-
rpynn rnokasajn BbICOKWUI YPOBEHb pPecTeHOo3a
B CTEHTax, NMOKPbITbIX NJIakcuTakcenem, 1 B nia-
TUHYM-XPOMOBbLIX CTEHTax 6e3 neKkapcTBeHHO-
ro nokpbITUa (7).

Ecnu akcTtpanonupoBaTtb OaHHbIE, NOJyYEH-
Hbl€ MPU N3Yy4EHUN PECTEHO3A CTEHTOB C JiIekap-
CTBEHHbIM MOKPbITUEM B KOPOHAPHbLIX apTEPUSIX,
TO creayeT OTMETUTb, YTO NCCeaoBaTENbLCKNN
aHanma3 noarpynn nokasasna TEHAEHUMIO K yiTy4-
LWEHMIO pPe3ynbLTatoB B OTAAJIEHHOM Mepuoae
NPV NPUMEHEHNN CTEHTOB BTOPOr0 NOKOJIEHUS,
MOKPbITbIX 9BEPOSIMMYCOM (8).

KnuHunyeckoe HaGnogeHue

MaumeHT B. NOCTYNUA B KIIMHUKY C Xanobamu Ha
ro/I0OBOKPYXEHWE, TOLLHOTY, PBOTY, 00LLYO CNnaboCTb,
HEYCTOM4YMBOCTb Mpu xoabbe, cnabocTb B HoOrax,
NoBbILLEHVE apTepunanbHoro gaenenmsa oo 170/100
MM PT.CT.

3abonen ocTpo, BO3HUKIM cnaboCTb B HOrax,
rosI0OBOKPY>XXeHMe 1 NoBTOpHas pBOTa, OblN rocnmta-
JIN3MPOBaAH B HEBPOJIOrMYeckoe OTAeNIeHne paoH-
HOW 6OSIbHULLbI C AMArHO30M: OCTPOE HapylleHue
MO3roBOro KpoBoobpalleHus B Beptedbpobasunsap-
HOM GacceiiHe, BecTUOynoaTakCU4ecknii CUHOPOM.
B panbHenwemM naumeHT Obl nepeBefeH B Mepn-
ueHTp nmerHu P.I1. AckepxaHoBa ANnsa AanbHENLLEro
ob6cnenoBaHns N NevYeHuns.

JNlaBopaTtopHble KUCCNenoBaHusl, BKJoYaloLme
OBLLEKIIMHUYECKNIA aHANNU3 KPOBU, aHaNIU3 MOYM, YPO-
BEHb 3/1IEKTPOJSIUTOB KPOBM, Koarynorpammy, 6e3 oco-
6eHHOoCTeln. Broxmmmueckmin aHann3 KpoBU: Kpea-
TUHWH 86 MKMOJIb/J1, CKOPOCTb KITyBOUYKOBOW punbTpa-
umm 74 mn/munH/1,73 m?, rmoko3a 10,5 mmone/n,
rMUKUPOBAHHbLIM remornobuH 8%, xonectepuH
5,9 Mmonb/n, Tpurnuuepuabl 2,25 MMOnb/A,
JINHM 4,19 mmonb/n, JINBIM 0,8 mmonb/n. Mo gaH-
HbIM Y/IbTPA3BYKOBOI0 AYMNJEKCHOr0 CKaHUPOBaHUS
(Y3AC) BHeuyepenHbix oTaenoB 6paxuoLledanbHbiX
aptepuin (BLIA): cteH03 nepBoro cermenTa MNA gua-
meTpom ao 3,0 mm cnpasa o 75%, CTEHO3 NepBOro
cermeHTa NA gnametpom o 5,0 mm cnesa oo 70%.

MarHnTHo-pe3oHaHcHas TomMmorpadus roaoBHOrO
Mo3ra 6e3 0CO6eHHOCTEN.

Mo paHHbIM cenekTuBHOM aHrmorpadpum BLIA:
obLas CoOHHas apTepusi C OBYX CTOPOH 6e3 rnopaxe-
HUI, BHYTPEHHAS coHHas aptepus (BCA) cnesa —
cTeHo3 ycTbs 00 40%, BCA cnpaBa — cteHo3 1o 30%,
HapyxHas coHHas apTtepusa (HCA) cneBa — cyO-
okkno3unsa, HCA cnpaBa — 6e3 nopaxeHuii. MNA cne-
Ba — CTEHO3 ycTbs 00 70%, cnpaBa — CTEHO3 YCTbS
0o 70 % (puc. 1, 2).

=730 '12:24

Puc. 1. CrteHo3 nepBoro cermeHta npason [lA.
Anrnorpadpwus BLIA.

2019-07-30 12-25

Puc. 2. CteHo3 nepBoro cermeHta neson [lA.
Anrnorpacusa BUA. CpegHemodrosasi, nepefHss Mo3-
roeasi U 3agHAa MO3roBasi apTepun C ABYyX CTOPOH 6e3

CTeHTMpoBaHue nepBoro cerMeHTa J1eBovi M03BOHOYHOV apTepum rnpu bunarepaabHOM CTEHO3e
MO3BOHOYHbIX @PTEPUI: KIMHN4Yeckoe HaboaeHve v 0630p 1mTepaTypsb!

NopaxeHnn. Bunnmsmnes Kpyr 3aMKHYTbIN.
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FATANOY S pegicsy Canier

Puc. 3. KoHTponbHas aHrnorpadpus nocne cTeHTMposa-
HUS NepBOro cermeHTa nesow MA.

Puc. 4. Y3/1C BLIA B oTganeHHoM nocneonepawlmMoHHOM
nepuoae.

MaumeHT nonyyan Kkypc MeamkaMeHTO3HOM Tepa-
nun noa, HabnoaeHnem Heeponora 6onee 6 mec 6e3
3HaummMoro agoekTa.

CTteHTMpoBaHMe nepBoro cermeHTta 1A cnesa
BbIMOJSIHEHO TPaHCHEMOpPasbHbIM OCTYNOM; NPOBO-
OHVKOBbI KaTeTep aMameTpom 6 F nocTtasneH B ne-
BYIO MOAKJTIOUNYHYIO aPTEPUIO N YCTAHOBJIEH B YCThE
JNIeBOI NO3BOHOYHOM apTepuun. B guctanbHyio TpeTb
neson [MA npoBegeH KOPOHAPHbI MNPOBOAHUK.
BbinONHEHO NpsSAMOE CTEHTUPOBAHUE CYXEHUSA B
MPOKCMMasbHOW TPeTU NEeBOW NO3BOHOYHON apTe-
puun OT yCTbsl. IMNNaHTMPOBaH KOPOHAPHbLIN CTEHT C
nekapctBeHHbIM nokpbiTnem “Cre8” (“CID”) pasme-
pom 4,0 x 12 MM C panbHenwen nocrtannaraumen
CTEHTVMPOBAHHOIO CErMeHTa 6a/IOHHbLIM KAaTETEPOM
5,0 x 15 mm. TNocneonepaumoHHbIi Nepunog, NpoTe-
Kan rmagxko, naumeHT BbINMcaH.

KoHTponbHasa MHTpaonepauuoHHas aHruorpa-
dua nokaszana yaoBNETBOPUTENbHbIVM pesynbTaT
(puc. 3).

Ha 3-u cyTtku nocne onepauum nauyeHT Obin
ycrnewHo BbinucaH Ha Tepanuu: 100 mMr acnupuHa
1 pas3 B oeHb 1 75 mMr nnaeukca 1 pas B AeHb. Hepes
HEeAEeNo Nocse BbIMUCKU MauMEHT MMEN HopMasib-
Hble YPOBHM KpeaTuHMHA N MOYEBUHbI.

Y34C MNA cnycTta 3 mec nocne onepaunmn rnoka-
32510 YAOBJIETBOPUTESIBHYIO MPOXOAMMOCTb CTEHTA
(puc. 4).

B panbHenwem 6b110 peKOMeHA0BaHO KOHTPO-
NMpOoBaTb YPOBEHb JINMOMPOTEUAOB, MIOKO3bl, Kpe-
aTUHMHA U MOYEBUHbI B KPOBU, a Takxe nepuoamn-
yeckun npoeoauTtb Y3C BLIA.

O6cyxpeHue

MauneHTbl C peungmBMpyloLIMMN BeEpPTE-
OpobasmnapHbiMM CUMOTOMaMu (HeECMOTpPS
Ha OMTUMalibHYlO MEOMKAMEHTO3HYID Tepa-
nuio) n nmewwme 50-99% askcTpakpaHuanb-
Hblh cTeHO3 A MOryT ObITb PACCMOTPEHbI Ha
peBacKkynsapu3aumio (ypoBeHb A0oKa3aTeslbHO-
ctn lIB) (9).

Mpu paccMoTpeHUn BONpoca O CTEHTUPO-
BaHWN 3KCTpakpaHuanbHbix MNMA cnenyet otaa-
BaTb MPEAroOYTEHME CTEHTaM, SIOVPYIOLLNM
JleKapCTBEHHbIE NpenapaTtbl, a He CTeHTaM n3
rosioro mMetanna (ypoOBEHb A0Ka3aTeNIbHOCTU
[1A) (9).

Cnabas pokasaTtenbHaa 6as3a, NoATBEPX-
hawowas HeybeamTeNnbHYO CBSI3b MeXAy Bbipa-
>KEHHOCTbIO KIIMHMYECKOM CUMNTOMaTUKN U CTe-
MEeHbID CTEHO3a, BbI3bIBAET BOMPOCHI: KAKOBO
MECTO CTEHO03a yCTbs [1A B BO3HVUKHOBEHWMN KJTN-
HUYECKOW KapTuHbl BepTebpo-6a3unnsapHoi
HEeOoCTaTOYHOCTU, U HACKOJNbKO Mnpoueaypa
CTeHTUpoBaHuA ycTbs NA nonesHa ¢ kKinHnye-
CKOW TOYKOW 3peHuna?

lMopaxeHne aKCTpakpaHWUanbHOro y4acTtka
MA KITMHMYECKM 3a4acTyo NPOSIBNSIETCSA B BUAE
MHCyNbTa 6€3 TPaH3UTOPHbLIX ULLEMUYECKUX
atak, KoTopble MOrnM Obl CUrHaNM3MpPoBaTb
O BO3MOXHOCTW BO3HWKHOBEHUW WHCYNbLTA,
MPUBOASALLEro K MHBaANMAU3auum U CMepTHO-
CTV NaLVEHTOB.

AHanm3 HekoTopbIX AaHHbIX (10-12) noka-
3blBAET, YTO NpoBeAeHne 3HO0BACKYNSAPHOro
BMeLLaTeNnbCTBa MOXET CHMTaATbCA onpaBaaH-
HbIM B C/lydae aCMMMNTOMHOIO TEYEHUs Mpo-
Lecca y naumMeHToB C MOBbILWEHHbIM PUCKOM
pa3suTtua nHcynbta npu: 1) cteHo3e MNA 70%
n bonee, 2) ObLICTPO MPOrPECCUPYIOLLEM CTe-
HO3e, 3) nopaxeHun AOMUHUPYIOLLEN WIn
eauHcTBeHHOM MNMA, 4) rpyboM OKKIIO3MPYIOLLEM
MopaxxeHun Opyrvx BETBEN ayrv aopTol (8).
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3aknio4yeHue

CrtentnpoBaHue [lA gaBnsgeTcs OAHUM U3
HOBbIX METOA0B NEPBUYHON N BTOPUYHOM Npo-
HOUNAKTUKN NWLIEMMYECKOIO UHCYNbTa B BeEp-
TebpobasunsapHom baccenHe, KOTOpbI obna-
JaeT BbICOKUM MHTPaonepaLmMOHHbIM YCMNEXOM

Symptomatic stenosis of the vertebral arter-
ies is associated with a high risk of recurrent
cerebrovascular accident. Such lesions can be
treated both conservatively and using modern
endovascular technologies (1, 2).

Vertebral arteries (VA) stenting gradually be-
comes effective and frequently conducted sur-
gery. According to the data of some authors,
during VA stenting a high intraoperative angio-
graphic success is achieved (3, 4). At early
stages of development of this technique,
restenoses quite often occurred during the
long-term period, and repeated surgeries were
required (5).

Restenosis rate after VA stenting has been
considerably reduced after the introduction of
drug-eluting stents into the clinical practice (6).
Therefore, in certain cases endovascular inter-
ventions should be considered in patients with
bilateral VA stenosis as a method of choice.

In some trials it has been demonstrated that
both drug-eluting stents and bare-metal stents
guarantee a high technical success and a low
level of periprocedural complications. No sta-
tistically significant difference was observed
during the long-term period for restenosis or
occlusion in drug-eluting stents and bare-metal
stents. However, subgroup analysis demon-
strated a high level of restenosis in paclitaxel-
eluting stents and in platinum chromium bare-
metal stents (7).

When extrapolating data obtained during
investigation of drug-eluting stents restenosis
in the coronary arteries, it should be noted that
the study analysis of subgroups demonstrated
a tendency towards improvement of long-term
results when using second-generation everoli-
mus-eluting stents (8).

Clinical case

Patient B. was admitted to the clinic with com-
plaints of vertigo, nausea, vomiting, general weak-
ness, instability when walking, leg weakness, in-
creased blood pressure up to 170/100 mmHg.

The disease developed acutely with the following
onset: leg weakness, vertigo and repeated vomiting.
The patient was hospitalized to the Neurology

M MasibiM KOJIMYECTBOM MepuonepaLynoHHbIX
OCNOXHEeHUN. Ona BblpaboTkmu OGonee onTu-
MaJsibHbIX MOAXOO0B W KPUTEPUEB NeYeHUs
hDaHHOW npobnemMbl HEOOXOAUMbI MPOCHEeK-
TUBHbIE PaAHAOMW3MPOBAHHbIE MCCenoBa-
HUS.

Department of the District Hospital diagnosed with
cerebrovascular accident in the vertebral basilar
basin (VBB), vestibular ataxia syndrome. Later the
patient was transferred to the Medical Center named
after R.P. Askerkhanov for further examination and
treatment.

Laboratory data, including complete blood
count, urinalysis, blood electrolytes and coagula-
tion profile, were normal. Blood biochemistry: cre-
atinine — 86 pMol/L, glomerular filtration rate —
74 ml/min/1.73 m?, glucose — 10.5 mMol/L, gly-
cated hemoglobin— 8%, cholesterol — 5.9 mMol/L,
triglycerides — 2.25 mMol/L, LDL - 4.19 mMol/L,
HDL - 0.8 mMol/L. According to the duplex ultra-
sound of the extracranial parts of the brachioce-
phalic arteries (BCA): up to 75% stenosis of the first
segment of the right VA up to 3.0 mm in diameter,
up to 70% stenosis of the first segment of the left VA
up to 5.0 mm. Magnetic resonance imaging (MRI)
of the brain is without peculiarities.

According to the selective angiography of the
BCA: no lesions of the common carotid artery on
both sides, internal carotid artery (ICA) on the left
with ostial stenosis up to 40%, BCA on the right with
up to 30% stenosis, external carotid artery (ECA)
on the left with sub-occlusion, ECA on the right
without lesions, VA on the left with ostial stenosis up
to 70%, VA on the right with ostial stenosis up to
70% (fig. 1, 2).

No lesions of the middle cerebral artery (MCA),
anterior cerebral artery (ACA) and posterior cerebral
artery (PCA) on both sides were detected. The circle
of Willis was closed.

The patient received the course of pharmaco-
logical treatment under the neurologist supervision
for over 6 months without a significant effect.

Stenting of the first segment of the VA on the left
was performed via transfemoral approach; guiding
catheter 6 F in diameter was delivered to the left
subclavian artery and placed in the ostium of the left
vertebral artery. Coronary guidewire was introduced
into the distal third of the left vertebral artery. Direct
stenting of the narrowing in the proximal third of the
left vertebral artery in regard to the ostium was per-
formed. Coronary drug-eluting stent “Cre8” (“CID”)
4.0 x 12 mm in size was implanted with subsequent
post-dilatation of the stented segment via the bal-

CTeHTupoBaHue nepBoro cerMeHTa J1eBoki o3BOHOYHOV apTepum npy bunarepasibHOM CTEHO3e
[M03BOHOYHbIX aPTEPUI: KIMHUYeckoe HabsoaeHne n 0630p aNTeparypsbl



WHTEPBEHLINOHHAS HEBPOJIOIMS

5.,, TNV, ) { e

Fig.1. Stenosis of the first segment of the right vertebral
artery. Angiography of the BCA.

Fig. 2. Stenosis of the first segment of the left vertebral
artery. Angiography of the BCA.

loon catheter 5.0 x 15 mm. The postoperative period
was without complications, the patient was dis-
charged home.

Control intraoperative angiography demonstrat-
ed a satisfactory result (fig. 3).

On Day 3 after the surgery the patient was suc-
cessfully discharged with the following treatment:
Aspirin 100 mg once a day and Plavix 75 mg once a
day. In one week after the discharge, the patent's
creatinine and urea levels were normal.

Fig. 3. Control angiography after the stenting of the first
segment of the left vertebral artery.

Fig. 4. Duplex ultrasound of the BCA during the long-
term postoperative period.

Duplex ultrasound of the VA in 3 months after the
surgery demonstrated satisfactory stent patency
(fig. 4).

Further it was recommended to monitor the lev-
els of lipoproteins, glucose, creatinine and urea in
the blood, as well as to periodically perform Duplex
ultrasound of the brachiocephalic arteries.

Discussion

Patients with recurrent vertebrobasilar
symptoms (despite the optimal pharmacologi-
cal treatment) and with 50-99% vertebral ar-
tery extracranial stenosis may be considered as
candidates for revascularization (lIB evidence
level) (9).
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When considering the extracranial vertebral
artery stenting, the preference should be given
to the drug-eluting stents, but not to the bare-
metal stents (lIA evidence level) (9).

Weak evidential base confirming a poor re-
lationship between clinical symptoms severity
and degree of stenosis raises the following
questions: what is the role of VA ostium steno-
sis in VBI (vertebral-basilar insufficiency) clini-
cal manifestations, and how useful is VA os-
tium stenting procedure from the clinical point
of view?

VA extracranial lesion often manifests clini-
cally as a stroke without transient ischaemic
attacks (TIA) which may be indicative of stroke,
eventually leading to patients disablement and
death.
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