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Acuctonusa npu CTEeHTUPOBAHUU BHYTPEHHEeW COHHOH
apTepuH y NaLMUeHTa C COYEeTaHHbIM aTEPOCK/IepO30M
KOPOHapHbIX U OpaxuouedanbHbIX apTepUit
(knMHHUueckoe HabnogeHUe U 0030p NUTEpaTypbI)

A.A. llybaeB?*, I.P. AckepxaHoB'?, A.3. KaHaaypor?, M.A. Kazakmyp3aes?,
M.H. Cagbik?, H.P. lapxmnxaHos?, 3.M. AeBpuiibekoBa?

1 rbOyYy BO “[arectaHckuii rocyaapCTBEHHbIN MeanUNHCKUI yHuBepcuteT” MuH3apaBa Poccuu,
Maxaukana, Poccusi

2000 “MeguumHcknn ueHTp um. P.I1. AckepxaHoBa”, Maxa4kana, Poccus

Llenb nccnepgoBanms: aHann3s HabogeHVs aCUCTOIMN BO BPEMSI CTEHTUPOBaHMsS COHHol aptepumn (CAC),
OLleHKa pakTopOB pyUcka, MeEXaHU3MOB Pa3BUTUSI Y METOAOB MPOGUIAKTUKN AAHHOIO OC/TIOXHEHUS.
MaTtepuan n metoasbl. [lpeacTaBieHoO KIMHNYeckoe HabnogeHne acuctonum npy CAC y 70-neTHer naum-
EHTKU, a Takxe rnpoBeseH 0630p COBPEMEHHOU INTEePaTyphbl, MOCBSILLEHHON 3MUAEeMMNOI0rny, natopuanoao-
v, AMarHoCTvKe, NPO@UIaKTUKE 1 JIEHEHUNIO AAHHOIO OCJIOXKHEHMSI.

Pe3ynbrartbl. ACUCTOINS pa3Buiacb B MOMEHT MoCcTAnAaraumy CTeHTa, notpeboBaB HEMEAIEHHOrO BBeAE-
HUS1 aTtponuHa v agpeHaanHa. BocctaHoBneHve cuHycoBOro putma rpousoluio dyeped 30 ¢, AaibHemnLmx
OCJIOXKHEHU HE OTMEYEHO. AHaIN3 AaHHbIX JINTepatypbl rnokas3aJsi, 4To YacToTa BaryCHbix peakumvi rnpu CAC
aocturaet 20%, a pyUCK acuctomm Hambosiee BbICOK Y MaunNeHTOB C BbIPAaXeHHbIM CTEHO30M GugypkaLmm
obLLeli COHHOM apTepuu.

BbiBogbl. Acvictonvsi ripy CAC — peakoe, HO MoTEeHLUMabHO XU3HEYrPOXaroLLEE OCJ/IOKHEHnE, Tpebyroliee
rpeaonepaunoHHON MPOGUIaKTUKU Y FOTOBHOCTY K HEOTJIOXHBLIM MEPOrnpusaTUsiM. BBeaeHve atpornvHa nepes
BMeLLaTe/IbCTBOM AOJIKHO ObITb CTaHAAPTOM BEAEHWS MAaLMEHTOB C BbICOKVMM PUCKOM BaryCHbIX PeaKLINA.
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Asystole during internal carotid artery stenting
in a patient with combined atherosclerosis

of coronary and brachiocephalic arteries:
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Study objective. An analysis of asystole episode during carotid artery stenting (CAS), assessment of risk
factors, mechanisms of development and prevention methods.

AcucTonus npu CTEHTUPOBAaHUN BHYTPEHHEV COHHOV apTepun y naumeHTa ¢ CO4eTaHHbIM
arepocks1Iepo30M KOPOHaPHbIX 1 bpaxuouedasnbHbix apTepuii
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Material and methods. We present a clinical case of asystole during CAS in a 70 years old female patient and
a review of current literature on epidemiology, pathophysiology, diagnosis, prevention and treatment of this

complication.

Results. Asystole occurred during stent post-dilation, requiring immediate administration of atropine and
epinephrine. Sinus rhythm restored after 30 seconds with no further complications. Analysis of the literature
data showed the rate of vagal reactions in CAS up to 20%, and the highest risk of asystole in patients with
significant stenosis in the common carotid artery bifurcation.

Conclusion. Asystole during CAS is a rare but potentially life-threatening complication requiring preoperative
prophylaxis and readiness for emergency interventions. Administration of atropine before intervention should
be the standard of management in patients at high risk of vagal reactions.
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BeepneHue

CteHTMpoBaHMe CoHHbIX apTepuin (CAC) aBnsi-
eTcs apPEKTMBHBIM METOAOM PEBACKYASPU3aLUN
npy reMoaMHaMUYEeCcKN 3Ha4YMMbIX CTEHO3aX Yalle
aTepoCK/IepoTNYEeCcKoro, pexe opyroro reHesa (1)
N HanpaBneHo Ha NPOMUNAKTUKY MLIEMUYECKOro
nHcynbta (2). OgHaKo BMeLLATeNbCTBO CONPSKEHO
C PSAOM OCNIOXHEHWA, cpeau KOTopbiXx ocoboe
MECTO 3aHMMaeT acuCcTonns, 0OyCNoBAEHHAs ru-
nepcTumMynsiunen 6apopeLLenTopoB KapoTUOHOMO
cuHyca (3, 4).

Acuctonus Bo BpeMmss CAC MOXeT npuBOAUTb
K BbIPQXEHHOIW TMMOTOHMWN, MOTEPE CO3HAHUS
N OCTaHOBKE KPOBOOOpALLEHUsl, 4TO TpebyeT He-
MeaIeHHOro BMeLlaTenbcTea. B ctaTbe npeacras-
JIEHO KNMHWYEecKoe HabngeHne acucTtonmu npu
noctamnaTaumMm CTeHTa, a Takxke nposeaeH 0630p
nMTepaTtypbl No Bonpocam 3nuaeMmnosiornm, nato-
dunanonornu, ANarHoCTUKU, NPOPUNaKTUKM U ne-
YEeHUs JAHHOIrO OCJIOXHEHUSI.

MaTtepuan n metoabl

MpoBedeH aHanM3 KAMHUYECKOro HabmloaeHUs
acuctonun Bo Bpemst CAC y 70-neTHeln naumeHTku,
a Takke 0630p OTEYECTBEHHON N 3apyOeXHON nn-
TepaTtypbl, MOCBSALLEHHOW [OaHHOW npobneme.
Mownck nHpopMaLmn OCyLLLECTBNSNCS B Oa3ax gaH-
Hbix PubMed, Scopus, Library, Google Scholar no
Knto4YeBbIM crioBaM: asystole, carotid artery sten-
ting, vagal response, baroreceptor activation.

YacTtoTa BO3HMKHOBEHMS BpagukapamMm n acuc-
Tonuun npu CAC BapbupyeT B npegenax 5-20% (5).
OcHOBHbIMUM hakTOpaMm prcka AaHHOO OCIOXHe-
HUA 9BASIOTCS (5):

+ cTeneHb cTeHo3a > 70%;

+ nokanusaums cTeHo3a B Oudypkaumm ooLlen
COHHOWN apTepuu;

* CTEHTUPOBAHME MPABON BHYTPEHHEN COHHOWM
apTepumn (bonee BblpaxeHHas HapopediekTopHas
peakums) (6);

* BblpaXeHHbI aTePOCKIEPO3 Ayrv aopThbl;

* paHee NepPeHECEHHbIE OMepaumn Ha COHHbIX
apTepusx;

+ COMyTCTBYLOLIME KapamnasbHble 3a00neBaHNs
(6pagmapuTMnn, CUHAPOM CcnabocT CUHYCOBOMO
yana) (7).

Mnepctumynsiumsa 6apopeLLenTopoB KapoTUA-
HOrO CMHyCa BO BPEMSI MaHUMyNSUMA NPUBOONT K
Yype3aMepPHOMY MapacuMnaTMyeckomy OTBETY, YTO
BbI3bIBAET BbIPaXXEHHY0 Opaaukapanio U CHuxe-
HUEe apTepuanbHOro aasneHus. MNpn MHTEHCUBHOWN
CTUMYNSILMM MOXET Pa3BUTbCSH aCUCTONNS, OCO-
©eHHO BO BpeMs noctaunaTauum cteHTa (4, 8).

KnuHunyeckoe HabnopeHune

MaumeHTka 70 net noctynuna ¢ xanobamm Ha anu-
30kl FONOBOKPYXEHWS, MPEXoaaLime HapyLIEHNs peyn
1 cnabocTb B NEBO NONOBUHE Tena. B aHamHese: apTe-
puasnbHaa runepTeHsusl, rmnepannuaemMns, uiemMmmye-
ckasi 6onesHb cepaua. Monyyana agekBaTHyto Tepanmio.

JynnekcHoe ckaHupoBaHue: 75% CTEeHO3 NneBoun
BHYTPEHHEWN COHHOM apTepun. MCKT: 75% cTeHo3 ne-
BOW BHYTPEHHEN COHHOM apTepuu (puc. 1).

MPT: npu3HakoB NaToNOrnM4eckoro n3ameHeHns MP-
curHana He BbiiBneHo. KopoHapoaHrmorpadus: npasbii
TUN KOPOHAPHOro KPOBOCHAOXEHWUS, CTEHO3 ormbaio-
LLIEN BETBM JIEBOW KOPOHapHOW apTepumn o 60% u cte-
HO3 NepeaHen HucxoasLen setTen oo 50%, Kpome Toro,
NoOTBEPXAEH CTEHO3 BHYTPEHHEW COHHOW apTepun
cnpaBa oo 75-80%. YunTbiBas Hanm4yme CUMMATOMHOIO
CTEHO3a MPaBOW BHYTPEHHEN COHHOW apTepun, ObiNo
NPUHATO peLleHne 0 NPUOPUTETHOM KOPPEKLMN OAHHO-
ro nopaxeHus. OOHOBPEMEHHO KOPOHAPHLIA aTepo-
CKJ1IEPO3, HE COMPOBOXAAOLMINACHA KIIMHNYECKMMUN NPO-
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Puc. 1. MCKT BHyTpeHHelr COHHOI apTepumn CO CTEHO-

30M 00 75%.
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Puc. 2. MNMoctomunatauus cTeHTa BHYTPEH-
HEN COHHOM apTepun.

5 BPM

Puc. 3. Onusop 3KI ¢ dukcaumel nepexona B aCUCTONMIO.

SIBNIEHNSIMWN, @ TakXe BbISIBJIEHHbIE TEMOANHAMUYECKN
He3Ha4YMMble CTEHO3bl KOPOHAPHBIX apTepuii, He noTpe-
60Banu NepBoOYEepPESHOro BMeLlaTebCTRa.

Xoa onepauwn: onepauus npoBogunacb 4epes
TpaHchemopasbHbl JOCTYN MO MECTHOM aHecTe3nen.
CornacHo NpoToKOJly, BKtoYas NpodunakTnieckoe Bee-
OeHne artponuHa, Obin nmnnadtTupoBaH cteHT CGuard
7,0 x 30 mm. CGuard™ — aT0 KapOTUOHbIA CTEHT C MU-
KpoHeTyaTol KoHCTpykuuen (Micromesh™), obecneun-
BAIOLLMIA AOMONHUTENBHYIO 3alUMTy OT ANCTASIbHON 9M-
6onmn3aumm 3a CHeT YNYYLWEHHOW PeTeEHLMM TPOMOOTH-
4ecKmnx 1 atepomMaTtosHbix YacTul,. OH 0bnagaeT BbICOKOM
rMOKOCTbIO, XOPOLLEN paamanbHON NPOYHOCTLIO U PEHT-

reHOKOHTPACTHOCTbIO, 4TO 0BNeryaeT ero TO4YHoe No3un-
LUMOHMpPOBaHKe. MNocne nMnnaHTaumm CTeHTa BO BpeMS
noctaunataumm (puc. 2) passunack BblpaxkeHHas 6pa-
avkapams (vactota ceppedHbix cokpawenunin 30 ya/
MUWH), a 3aTem acuctonus (puc. 3) (3, 9, 10).

HeoTnoxHble MeponpusaTms 1 Ncxon,

Bbinv npoBeneHs.!:

* BBeoeHue 1wmr aTponnHa BHYTPUBEHHO;

* MexaHn4yeckast KOMNPecCcusi FPYLHON KNeTKu;

+ BBegeHue 0,5 Mmr agpeHanmHa BHYTPUBEHHO.

Yepes 20-30 ¢ BOCCTAHOBWUICS CUHYCOBbLIA PUTM,
HOpMann3oBanocb apTepuanbHoe paeneHue. KoHT-
ponbHas aHruorpaduss BHYTPEHHEN COHHOW apTepun

AcUCTONNS NMPY CTEHTUPOBAHWN BHYTPEHHEV COHHOU apTepun y naumeHTa ¢ coyetTaHHbIM
arepockK/IepO30M KOPOHaPHbIX N BpaxvoLegarnbHbiX apTepur
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Puc. 4. ®uHanbHaa aHrmorpamMmma CTEHTUPO-
BaHHOW BHYTPEHHEWN COHHOM apTepun cresa.

CneBa BblBUA YAOBNETBOPUTESbHBIA PE3YNLTAT C XO-
poLuen NPOXoANMMOCTbLIO CTeHTa (puc. 4).

B nocneonepauvoHHOM Mepuoae nauneHTka Haxo-
Amnacb No4 MOHUTOPUHIOM 48 4, MOBTOPHbLIX 3N13040B
He 3adUKCMPOBAHO.

OGcyxpeHue

JaHHoe knnHu4yeckoe HabnoaeHMe OEeMOH-
CTPUPYeT peakoe 1 NOTEeHUManbHO XNU3Heyrpoxa-
lOLLLEEe OCJIOXKHEHUE — aCUCTOJIMIO, Pa3BUBLLYIOCS
BO BpPeMs CTEHTMPOBAHUS BHYTPEHHEN COHHOM ap-
TEPUM Yy NALMEHTKN C COYETAHHbIM aTepOCK/epo-
30M KOpOHapHbIX M BpaxmouedanbHblX apTepuii.
OcobeHHOCTbI0 HAbNoAeHNS ABASETCS COYeTaHNe
HecKonbknx HakToOpOB PUCKA, BKIIHOYAS BbIPaXKEH-
HbIli CTEHO3 MPaBO BHYTPEHHEN COHHOM apTepun,
rMnepannMEEMIIO, apTepuanbHy0 TMNEPTEH3NIO U
nwemmnyeckyto 6onesHb cepaua. BaxHbiM MOMEH-
TOM B MPUHATUN KIMHUYECKMX PELLEHUIA CTano
onpeaeneHne NpUopuTETHOCTM KOPPEKLIMM CTEHO-
32 NPaBOl BHYTPEHHEWN COHHOWM apTepumn, KOTOPbIV
Obl1 CMMMTOMHBIM, B TO BPEMSI Kak KOPOHapHble
nopaxeHus He TpeboBaNN HEMEAJIEHHOrO BMeLla-
TENbCTBA N3-3a OTCYTCTBUS KIIMHUYECKOWN CUMNTO-
MaTVKW W TFEMOAMHAMMYECKON 3HAYMMOCTW.
YacTtoTa BarycHblx peakumii, Bko4as Gpagukap-
ON0 M aCUCTONWMIO, MPU CTEHTUPOBAHUN COHHbIX
apTepui BapbupyeT oT 5 0o 20% (5) n obycnosne-
Ha runepcTumynsaumer 6apopeL,enTopoB kKapoTung-

HOro cuHyca. OCHOBHbIM MEXaHW3MOM SIBNISIETCS
aKTUBaLMS napacmmnaTU4eckor HepBHOW CuUCTe-
Mbl, 4TO MPUBOANT K BbIPAKEHHOMY CHUXEHUIO Ya-
CTOTbl CepaeyHbIX COKpaLLEeHU, apTepuasibHOro
[AaBNEeHUs N B HEKOTOPLIX Cly4asix MOJIHOM aCUCTO-
avn. [laHHble nuTepaTtypbl NOATBEPXAAIOT, YTO
HaMBOoNbLUNIA PUCK ACUCTONNM CBA3AH C BbIPaXXEH-
HbIM CTEHO30M B obnactu Oudypkaumm ooLLeln
COHHOW apTepun, ocoOeHHO Npu noctaunaTauum
CTEHTa, Kak 3TO MMeno MecTO B Hallem Habnoae-
HUW. BaxkHbIM 3Tanom cTano NpPUMEHEHNEe CoBpe-
MEHHbIX METOA0B ANArHOCTUKW, BKOYas Oynaekc-
Hoe ckaHupoBaHue n MCKT-aHrnorpaduio, KoTo-
pble NO3BONUAM ONPELENUTb CTeNeHb CTEHO3a U
aHaToOMMYeckne 0COBEHHOCTY NOPaXKeHWs! COHHbIX
aptepuii. Kpome T0ro, yTo4HEHME COCTOSHUSA KO-
POHAPHbLIX apTeEpPUin NPU MOMOLLM HEVMHBA3UBHbLIX
METOAOB 06CNedoBaHNSA MO3BOMMAO WUCKIOYNTb
HeoOX0OMMOCTb CPOYHOM peBackynsspusauunm
MMnokKapaa. TN OaHHble NO3BOJIMJIN CKOHLIEHTPWU-
poBaTbCs HA KOPPEKLMN Hanboee 3Ha4MMOoro no-
PaxeHunsa, 4To n OblJ10 BbIMOJSIHEHO.

KnioyeBblIM MOMEHTOM B ycnewHoM wucxone
haHHoro HabnaeHMsa cTano CBOEBPEMEHHOE MNPo-
BeJEeHME HEeOTNIOXHbIX MeponpuaTuii. BeepeHne
aTponuHa W agpeHannHa B MOMEHT pPasBUTUS
acuctonum no3sonuno B teyeHme 20-30 ¢ BOC-
CTAHOBUTb CWHYCOBLIN PUTM U NPESOTBPaTUTL
nporpeccrmpoBaHne OC/IoXHEHNn. Kpome Toro,
ncnonb3oBaHme cteHta CGuard ¢ MMKpoceTyaTo
KOHCTPYKLMEN Cbirpaso BaXHYIO pPOsb B NpenoT-
BpaLleHMM gucTanbHOn ambonusauun n obecne-
YN0 YOOBNETBOPUTESbHBIN PE3ynbTaT peBackyns-
pu3auuun. B naHHOM HabntoAeHUM OTCYTCTBME NPO-
d)l/lﬂaKTI/I'-IeCKOFO BBeOEeHNa aTtponnmHa MOrno
cnocobCcTBOBaTbL PA3BUTUIO BaryCcHoOM peakuuu.
CoBpeMEHHbIE pekoMeHaaLMM NoAYEPKMBAIOT He-
06X0MMOCTb NPeAonepPaLNoHHON NPOPUNAKTUKN
Yy NauMEHTOB C BbICOKMM PUCKOM BaryCHblX peak-
LA, 0COBEHHO NPW HANMNYNN BbIPaXXEHHOMO CTEHO-
3a B 30HEe KapOTUOHOrO CUHYyca.

BbiBoAbI

1. ACcuctonms npm CTEHTUPOBAHUN BHYTPEHHEN
COHHOW apTepun — 3TO penkoe, HO OMnacHoe OcC-
NOXHEHNE, TPEBYIOLLEE BLICOKOM KIIMHUYECKOM Ha-
CTOPOXEHHOCTU N FOTOBHOCTM K HEMEANEeHHbIM
[NEencTBUAM.

2. TpnopnUTETHOCTb KOPPEKLMM MNOpaxKeHus
OOJKHA ONpeaensitbCs C y4eTOM KIMHUYECKOWN
3Ha4YMMOCTUM CTEHO3a U HaNN4Ms CUMMTOMOB.

3. MNpeponepaumoHHas npodwunaktika ¢ uc-
NnoJib30BaHNEM aTpornuHa SBfSeTCH CTaHAapPTOM
BELEHWUSA MNAaLVEHTOB C BbICOKMM PUCKOM BaryCHbIX
peakumii (10-12).
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Introduction

Carotid artery stenting (CAS) is an effective
method of revascularization for hemodynamically
significant stenoses (more commonly of athero-
sclerotic origin, less commonly of other origin) (1)
aiming to prevent ischemic stroke (2). However, the
intervention is associated with a number of compli-
cations, among which asystole caused by hyper-
stimulation of carotid sinus baroreceptors occupies
a special place (3, 4).

Asystole during CAS can lead to severe hypo-
tension, loss of consciousness and circulatory ar-
rest, which requires immediate intervention. This
article presents a case report of asystole during
stent post-dilation as well as literature review on the
epidemiology, pathophysiology, diagnosis, preven-
tion and treatment of this complication.

Material and methods

We analyzed a clinical case of asystole during
CAS in a 65-year old female patient, as well as per-
formed a review of domestic and foreign literature
on this problem. The search was performed in the
PubMed, Scopus, Library, Google Scholar data-
bases using the following keywords: asystole, ca-
rotid artery stenting, vagal response, baroreceptor
activation.

The incidence of bradycardia and asystole dur-
ing CAS ranges from 5% to 20% (5). The main risk
factors for this complication are as follows: (5).

+ Degree of stenosis > 70%;

+ Stenosis located at the common carotid artery
bifurcation;

« Stenting of the right internal carotid artery
(more pronounced baroreflex response) (6);

+ Severe atherosclerosis of the aortic arch;

+ Previous carotid artery surgery;

+ Concomitant cardiac diseases (bradyarrhyth-
mias, sick sinus syndrome) (7).

Hyperstimulation of the carotid sinus barorecep-
tors during the procedure leads to excessive para-
sympathetic response, resulting significant brady-
cardia and decreased blood pressure. With inten-
sive stimulation, asystole may develop, especially
during stent post-dilation (8, 4).

Case report

A 70-year old woman presented with complaints of
episodes of dizziness, transient speech disturbances
and weakness in the left side of the body. Patient’s
medical history included arterial hypertension, hyper-
lipidemia, and coronary artery disease. The patient was
on adequate medical therapy.

Duplex ultrasound: 75% stenosis of the left internal
carotid artery. MSCT: 75% stenosis of the left internal
carotid artery (Fig. 1).

Fig. 1. MSCT of the internal carotid artery with up to 75%
stenosis.

MRI: No evidence of abnormal MR signal changes.
Coronary angiography: Right — dominant coronary circu-
lation, up to 60% stenosis of the left circumflex artery
and up to 50% stenosis of the anterior descending
branch along with up to 75-80% stenosis of the right in-
ternal carotid artery. Given the symptomatic stenosis of
the right internal carotid artery, priority was given to cor-
recting this lesion. At the same time, coronary athero-
sclerosis without clinical manifestations and the revealed
hemodynamically insignificant stenoses of coronary ar-
teries did not require urgent intervention.

Intervention details: The procedure was performed
via transfemoral approach under local anaesthesia.
A 7.0x30 mm CGuard stent was implanted according to
the protocol, including prophylactic atropine adminis-
tration. CGuard™ is a carotid stent with a Micromesh™
design that provides additional protection against distal
embolization through improved retention of thrombotic
and atheromatous particles. It has high flexibility, good
radial strength and radiopacity, facilitating precise posi-
tioning. After stent implantation, during post-dilation
(Fig. 2), severe bradycardia (HR 30 bpm) developed,
followed by asystole (Fig. 3) (3, 9, 10).

Emergency management and outcome:

The following measures were taken:

+ Atropine 1 mg IV;

+ Mechanical chest compression;

+ Epinephrine 0.5 mg IV.

Sinus rhythm was restored within 20-30 seconds with
BP normalization. Control angiography of the left internal
carotid artery showed satisfactory result with good stent
patency (Fig. 4).

In the postoperative period, the patient was moni-
tored for 48 hours with no recurrent episodes recorded.

AcucTonus npu CTEHTUPOBAaHUN BHYTPEHHEV COHHOV apTepun y naumeHTa ¢ CO4eTaHHbIM
arepocks1Iepo30M KOPOHaPHbIX 1 bpaxuouedasnbHbix apTepuii
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Fig. 2. Post-dilation of the internal carotid artery
stent.
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Fig. 4. Final angiography of the left stented
internal carotid artery.
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Fig. 3. ECG tracing showing progression to asystole.

Discussion

This clinical observation demonstrates a rare
and potentially life-threatening complication -
asystole that developed during internal carotid ar-
tery stenting in a patient with combined atheroscle-
rosis of coronary and brachiocephalic arteries. The
peculiarity of the case is the combination of several
risk factors, including severe stenosis of the right
internal carotid artery, hyperlipidemia, arterial hy-

pertension and coronary heart disease. An impor-
tant aspect in clinical decision-making was deter-
mining the priority of correcting the right internal
carotid artery stenosis, which was symptomatic,
while the coronary lesions did not require immedi-
ate intervention due to the absence of clinical
symptoms and hemodynamic significance. The in-
cidence of vagal reactions, including bradycardia
and asystole, during carotid artery stenting ranges
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from 5 to 20% (5) and is caused by hyperstimula-
tion of carotid sinus baroreceptors. The main mech-
anism is activation of the parasympathetic nervous
system, which leads to significant decrease in heart
rate blood pressure and, in some cases, to com-
plete asystole. Literature data confirm that the
greatest risk of asystole is associated with severe
stenosis at the common carotid artery bifurcation,
especially during stent post-dilation, as occurred in
this case. An important stage in managing this pa-
tient was the use of modern diagnostic methods,
including duplex scanning and MSCT angiography,
which allowed determining the degree of stenosis
and anatomical features of the carotid artery lesion.
In addition, clarification of the coronary arteries con-
dition using non-invasive examination methods
made it possible to exclude the need for urgent myo-
cardial revascularisation. These data allowed us to
focus on correction of the most significant lesion.
The key to successful outcome of this case was
the timely implementation of emergency measures.
Administration of atropine and epinephrine during
asystole enabled restoration of sinus rhythm within
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lNMepBbiK ONbIT yCNELWHOro TpaHCKaTeTepHOro
NPoTe3MpPOBaHUA aOPTaZIbHOIO KjanaHa
6annoHpacwupsembim nporesom MyVal

Npy TOTaJIbHOW aOpPTa/IbHOW pPeryprutaLlum
(knuHHUeckoe HabnoaeHuUe)

A.I. Nocennann', C.MM. Cemutko!, [.A. Acagos’, B.B. @omeHko', A.H. NaHkoB’,
W.E. YepHbiwesa', E.E. Koanesa', H.B. Llepetenn’, A.B. CtenaHoB’, A.H. PoraroBsa’,
K.B. [3birap®*

" @rAOY BO lNepsbivi MOCKOBCKMI MeanLUMHCKu yHuBepcutet umeHn .M. CeveHoBa
(CeyqeHoBckuii YHuBepcuteT) MuHsapasa Poccumn, Mockea, Poccus

2000 “Mepun Meaunkan”, Mocksa, Poccusi

TpaHckaTteTepHasi UMMaaHTauusl npoTe3a aopTasibHOro kjaarnaHa sBAsSeTcs 3Qp@eKkTuBHOM, 6e30rnacHor
M OBLLENPUHSITON METOAMKOM JIeYeHNs CTEHO3a aopTaslbHOro kiarnaHa. TexHU4eckne BO3MOXHOCTU COBpe-
MEHHbIX YCTPOWCTB [JIs1 MPOTE3NPOBAHNS aopTasibHbIX KJarnaHOB MO3BOJISIIOT MMPOBOANTL BMELLATE/IbCTBO
Y LLMPOKOro CriekTpa naumeHToB ¢ 3To nartonorveri. OaHaKo rpuv BbiPaXXeHHOV aopTasibHOMU peryprutawumm,
Kak U3BECTHO, 3TV orepaLumnm He BXOASIT B NepPedYeHb rMoKa3aHui K X BbIMOJIHEHUW U, CJIE40BaTesibHO, Mpou3-
BOASATCS KpariHe pesako.

B AaHHOM KJIIMHNYECKOM HabJIloAeHUY NPeacTaB/ieHa yCreluHas uMnaaHTaums 6aaioHpacLupsieMoro Kaa-
rnaHHoro rpote3a MyVal B aopTasibHyto no3vuuio y NaumeHTKU C TSXKes10M CTENEHbIO PErYPruTaLmm vy ¢ npuoo-
peTeHHou gedopmaLmeri CTBOPOK.

Knrouessie cnosa: aoptasibHasi Peryprutaums; TpaHcKkareTepHoe MpoTe3npoBaHne aopTaibHOro KiaanaHa
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YCMELIHOro TpaHCKaTeTEPHOro MPOTE3MPOBAHUS aopTaslbHOrO kranaHa GannoHpacluvMpsemMbiM NMPOTE30M
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UcTouHuku puHaHcupoBaHus: padboTa BbinosiHeHa 683 CNOHCOPCKOW NOoAAEePXKN.

First successful transcatheter aortic valve replace-
ment using MyVal balloon expandable prosthesis
in total aortic regurgitation (clinical case report)

D.G. losseliani', S.P. Semitko’, D.A. Asadov’, V.V. Fomenko', A.N. Pankov', I.E. Chernysheva’,
E.E. Kovaleva', N.V. Tsereteli’, A.V. Stepanov’, A.N. Rogatova', K.V. Dzygar?*

7 |.M. Sechenov First Moscow State Medical University of the Ministry of Health of the Russian
Federation (Sechenov University), Moscow, Russia
2 Meril Medical LLC, Moscow, Russia

Transcatheter implantation of aortic valve prosthesis is an effective, safe and well established treatment
method for aortic valve stenosis. The technical capabilities of modern devices for aortic valve replacement
allow performing interventions in a wide range of patients with this pathology. However, severe aortic

[MepBbIvi OMBIT yCNELWHOro TPaHCKaTeTepHOro rnpoTe3npoBaHus a0PTasIbHOro KjiarnaHa 17
6annoHpactLupsieMbiM rnpoteaom MyVal npy ToTanbHOM aopTanbHOM peryprutaumm



WHTEPBEHLIMNOHHAS KAPANOJIOM NS

regurgitation is generally not listed as an indication for this intervention. Therefore, these procedures are

exceptionally rare.

This clinical case report describes successful implantation of the balloon-expandable MyVal valve prosthesis
in the aortic position in a female patient with severe regurgitation and acquired deformity of valve leaflets.

Keywords: aortic regurgitation; transcatheter aortic valve replacement

For citation: D.G. losseliani, S.P. Semitko, D.A. Asadov, V.V. Fomenko, A.N. Pankov, |.E. Chernysheva,
E.E. Kovaleva, N.V. Tsereteli, A.V. Stepanov, A.N. Rogatova, K.V. Dzygar. First successful transcatheter aortic
valve replacement using MyVal balloon expandable prosthesis in total aortic regurgitation (clinical case report).
International Journal of Interventional Cardioangiology. 2025; 80 (1): 17-30.

https://doi.org/10.24835/1727-818X-80-17

Conflict of interest: The authors declare that they have no conflict of interest.

TpaHcaopTanbHOe MpPoTe3MpOBaHME aopTalib-
Horo knanaHa (TAVI) senaeTtcs apdekTMBHOM 1 6e3-
OMnacHoM NpoLeaypon nevyeHns NaLmMeHToB C KpUTn-
4EeCKUM aopTasibHbIM CTEHO30M BbICOKOro U cpes-
Hero xmpypruyeckoro pucka. OgHako NPy HEKOTOPbIX
BMax a0pTasibHOr0 NOpokKa BbINOJSIHEHWE 3TOM NPOo-
Lenypbl CyLeCTBEHHO OrpaHmyeHo. B yacTtHoCTw,
Npu BbIPQXEHHOW aopTanbHOW peryprutauun (AP)
WA MPU OTCYTCTBUN KaJbLMHO3a a0pTasibHbIX CTBO-
POK YCTaHOBKa KiamaHHbIX MPOTE30B COMpPSXeHa
CO CJIOXHOCTSIMM N PUCKOM HEyAauHbIX pes3ysbra-
TOB. Ha cerogHsWwWHWin AeHb m3onuposaHHaa AP
cyuTaeTcs npoTusonokasaHnem K TAVI, Tak Kak OT-
CYyTCTBME KasbUMpUKaLMM aopTasibHOrO KanaHa
MOXET MPUBECTU K HEJOCTATOYHOM durKcaumn Kap-
Kaca CTeHTa C BO3MOXHOW nocneaytoLen amoonu-
3aumen knanaHa unm cooteetcTaytoLLen PVL (1).

AopTanbHOM peryprutaumen NpuHATO cYuTaTb
06paTHbIN TOK KPOBW U3 a0PTbl B JIEBbIN XENYA04EK
(JTK) BO Bpems anacTtonbl BCIEACTBME HENPABUIb-
HOWM KoanTaumMy CTBOPOK aopTanbHOrO Karnasa,
4TO MOXET ObITb PE3yNLTaTOM aHOMaINn CTBOPOK
N NOOOEPXMBAIOWMX CTPYKTYP, Takmx Kak KOPEHb
A0PTbl UM KOMbLLO, UK U TOFO, U APYroro. 370 Bbl-
3blBaeT neperpysky obbemom JIK, aunataumto
N SKCLLEHTPUYECKYIO rMnepTpoduio, 4To CO BpEME-
HEM MPUBOOMUT K CHUXEHUIO CUCTOIMYECKON YHK-
unn 1 dpakumm Bolibpoca. HatmeHasa Tsxkenaa AP
yacTo HabnogaeTcs Npu ABYCTBOPYATOM aopTasib-
HOM KknanaHe, 6OMbLIMX pasMepax aopTasibHOro
KonbLa (4aCTo MPEBbILAOLWNX HOMUHABHBIE Pas3-
Mepbl AOCTYMHbIX TPaHCKaTETEPHbIX CepOeYHbIX
KnanaHoB) W HU3KOW CTEMeHW KanbLMHO3a aop-
TanbHOro knanaHa. 3T 0cobeHHOCTM aopTasibHOro
KnanaHa MOBbLILWAKT PUCK 3HAYMTENbHOM napa-
KnanaHHOM peryprutaumm v Murpaumm npoTesa,
4TO 4YacTo TpebyeT KOHBEPCUM B XMPYPrUHECKYIO
3amMeHy knanaHa. Kpome Toro, y nauneHToB C TsxXe-
non AP yacTto HabnwogaeTcs pas3nnyHOM CTeneHu
pacLmMpeHne KOpHS aopTbl, 4TO caMo no cebe sB-
NeTcs NokasaHWeM K akTUBHOMY XMPYPrm4yeckomMy
WAN 3HOOBACKYNSAPHOMY BMELIATENbCTBY. Takum
o6pa3om, BCe ckalaHHOE SBNSETCs BECKMM [oKa-

3aTeNIbCTBOM HEOOXO0AUMOCTU MPUHATUSA PeLleHUii
ncnosb3oBaHus 6onee aPPEKTUBHBIX, HeM Meau-
KaMEHTO3HbIX, METOAOB JIeYeHNs Yy MNALMEHTOB
C HatmBHOM Tsxxenon AP. Tem He MeHee Bce eLle
CYLLLECTBYET 3HAUYNTENbHAS YaCTb MNALMEHTOB C TS-
xenon AP, koTopble ocTaiTcs 6e3 [O0MKHOro
neveHus (0o 53%). CMepTHOCTb Npu 3TOM cpeaun
HUX 3a 2 roga MOXeT gocturatb nodtn 21% (2).
MpuyrvHamMn OTHOCUTENBHOW MAaCCUBHOCTU WC-
NoJIb30BaHUS B OTHOLLEHUN 3TUX NauneHToB 6onee
9 dEKTUBHBIX METOA0B NIEYEHUS ABASIOTCS NMOXM-
N0lA BO3PACT, conyTcTByloLme 3aboneBaHus 1 Bbl-
COKMIA onepaumoHHbIA pUCK. VI XOTa HegocTaTou-
HOCTb aopTanbHOrO kjlanaHa HabnoaeTcs pexe,
4YeM ero CTeHO3, TEM He MeHee 3Ta NaTonorng Ao-
BOJIbHO YaCTO BCTPEYaeTcs cpeam B3POCAOro Ha-
CeNleHNst C eXEerogHbiM yXyAlleHMeM MnporHosa
1 NMOBbILLEHMEM BEPOSITHOCTM JIETANIBHOIO MCXOAaA.
MHorue n3 aTnx nauMeHToB HeornepabenbHbl BBUOY
NPEKNOHHOIr0 BO3pacTa WK TSXEbIX COMyTCTBYIO-
wmx 3aboneBaHniA, Torga Kak KOHCepBaTMBHas
Tepanusi, Kak y>xe 0TMe4asiocb, He Bceraa npuBoauT
K xopowwnm peaynstatam. CnenoeatenibHO, Takas
npoueaypa, kak TAVI, MOXeT paccMaTpuBaTbCs Kak
MeTo[, Bbibopa NievyeHns ¢ Lesblo crnaceHuns nauu-
€HTOB KaK C BbICOKMM PUCKOM, Tak U B Heonepa-
OenbHbIX cnyyasx. KOHe4YHo Xe, B CuUily MHOTMX 00-
ctoaTenbCtB TAVI OOMMKHO BbINOSHATLCS TOJSIbKO
y TLWATEeNbHO OTOOPAaHHbIX MaUMEHTOB, B OCOOEH-
HOCTW Ha MePBbIX NOpPax BHEAPEHMS 3TOro MeToaa
B NleyeHme 60sbHbIX C Tskenon AP.

CoobLeHns 06 ycnewHoM TpaHCcKaTeTEPHOM
NPOTE3NPOBaAHNN aopTasibHOro KfanaHa npu pe-
ryprutaumm eamHmnyHbl. OcTaeTcs OTKPbITbIM BO-
npoc o Bbibope TMna npoTtes3a Ans noaobHoro
KJIMHMYECKOro cueHapus. EOUHCTBEHHbIM NpoTe-
30M, CepTMOUUMPOBAHHLIM AN MCMO/Ib30BaHUS
npwu aopTasibHOW HeAOoCTaTOYHOCTM Onarogapst
YHUKANBHOMY MEeXaHuU3My dukcaumn, sBIseTcs
JenaValve, KOTOpbI COBCEM HeaaBHO Obll KOM-
Mepyeckn o0JobpeH, MO3TOMY WMMEKTCSH NWLlb
edVHNYHbIE CoOo0LEeHns no 3ToMy Bonpocy (3).
H. Yokoyama u coaBT. coobuialoT 06 yCneLwHown
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TpaHcheMopasnbHOM MnaaHTauum KnanaHa Jena-
Valve npu Taenom aopTanbHOM peryprutaumm (4).
Bbino nokasaHo, 4to TAVI ¢ mcnonb3oBaHUEM
CYLLECTBYIOLUMX NPOTE30B, NPeLHa3HAYEHHbIX AJ15
aopTasibHOro CTeHo3a, SABJSETCS MNpUEMIEMON
anbTEePHATMBOM OJ151 NALMEHTOB C BPOXAEHHOM TS-
xenon AP, KOTopble cunTaloTcs HeonepabenbHbIMN
(5). Kpome Toro, nauneHTbl ¢ AP B HEKOTOPBIX CIy-
yasix MOryT OblTb MpM3HaHbl HeonepabenbHbIMU
C TOYKN 3PEHUST OTKPLITOM XUPYPruv, Hanpumep
C paHee BbINOJIHEHHBIMU KapAMOXUPYPIrMYECKMMMU
BMELLaTeNbCTBAMM, 4YTO pPacCLUIMPSAET MoKa3aHus
kK TAVI. CMepTHOCTb Cpean NaumeHToB C Heneve-
Hon Tsxkeno AP n dpakumein Bbibpoca neBoro
xenypodka <30% pocturaet 20%, U TONbKO He-
MHOIMe U3 3TUX NaLNEeHTOB NOABEPralTCs XNpyp-
rmyeckomMy npote3upoBaHuio (6). Cneayet oTme-
TUTb, YTO PacnpoCTpaHeHHOCTb AP yBenn4ymBaeTcs
c Bo3pacTtoMm. CnepoBaTeslbHO, MOXHO OXWAATb
YBENNYEHUS Yncna naunmeHToB ¢ AP, HyxXxaatoLmxcst
WMEHHO B TpaHCKaTeETEPHOM MPOTE3NPOBAHNN
aopTanbHoro knanaHa. OgHako TAVI ona AP npea-
CTaBNsIET ONPEeAesneHHble Npen- 1M NpoLeaypHble
npobnembl, KOTOpPble OTPaXeHbl B AOKYMEHTUPO-
BaHHbIX KPUBbIX OOy4YeHUs1 U HeonpeneneHHOCTU
OTHOCUTENIbHO aAekBaTHOro BbiboOpa knanaHa
1N anropnuTMOB onpeaeneHus pasmepa (7).

3a nocnegHue rogbl NOSIBANMCH nybamkaumm
B OTHOLWeHue npoueayp TAVI B neyeHmm AP. O630p
31 nybnukauum A. Yousef n coasrt. (8), oueHmBaio-
wen pasnuyHble npotesbl ana TAVI (CoreValve,
JenaValve, Direct Flow, Acurate TA, J-Valve, Sapien,
Lotus), nokaszan HebGnaronpusiTHbIE KJIMHUYECKME
pe3ynbTaThl ¢ BbICOKON 30-AHEBHON CMEPTHOCTbIO
(9,6%), BbICOKOI MHTpPaonepaLmoHHON NoTPebHOo-
CTbto BO BTOpOoM npoTe3e (11,3%), BbICOKOI YacTo-
Ton amcnokaumm npotesa (10,7%) n BbICOKON Ya-
CTOTOM BbIP@XEHHOM MapanpoTe3HOn perypruta-
unn (17,7%). OgHako C MNOSIBAEHUEM YCTPOWCTB
nocnefHero MnokoJIEHUS U BO3POCLUMM OMbITOM
3a NocneaHne HeCKONbKO NeT OblIv 3aperncTprpo-
BaHbl yny4lleHHble peaynbrathl. [JaHHble peecTtpa
NMoKasblBaloT, YTO HanMbOoJIee HYaCTO UCMOJSb3YyEMbIM
npote3om ans nedeHus AP aenaetcsa SE CoreValve
Evolut/EvolutR (9). XoTa onybnnkoBaHHble pe3ysib-
TaTbl C 3TMM MOKOJIEHMEM KjamaHHOro nportesa
3HAYUTESNIBHO YyYLLEHbI MO CPABHEHMIO C MEPBOHA-
yanbHom cuctemon CoreValve, nokasatenn cmepT-
HOCTW, MUrpaLMn NPOTe3a M OCTATOYHOW 3Haun-
MO MapanpoTe3HON peryprutaumm rno-npexHemy
Heyao0BNEeTBOPUTENbHLI U cocTansioT 9, 20 n 6,2%
COOTBETCTBEHHO (10).

McecnepoBatenn oTMevatoT, YTO No CPaBHEHUIO
C aopTasibHbiM CTEHO30M Npu AP 06bI4HO Habnio-
naetcsa 6onblnii yoapHbIi 06bem 1 “addekT Bca-
CbiBaHWS” B OMacCTofNy, 4TO AefaeT NO3ULMOHU-

pOBaHME W pa3BepTbiBaHME TPAHCKATETEPHOro
knanaHa 6onee CNnoXHblM, MEHEEe TOYHbIM U, cne-
[OBaTeNbHO, HenpeackasyembiM. OTO MOXET 3a-
TeM NPMBECTM K 3IMOONM3aLMM NN 3HAYNTENBHON
NOCTNPOLUEaypHOM ocTtaTtoyHom AP, 4TO, B CBOIO
oyepenp, NPMBOAUT K XyOLNM KIWHUYECKMM pe-
3ynbTatam nu cMepTtHocTu (1, 8).

HakoHel, BaXHO OTMETUTb KIIMHUYECKne pe-
3ynbTaThl, 0 KOTOpbIX coobwatoT R. Le Ruz un co-
aBT. B wmx wuccnepoBaHun CMEPTHOCTb CMyCTS
30 gHen coctaBuna 8,4%, a yepes rog — 24%.
CnenyeT OTMETUTb, YTO 3TW NOKa3aTeNnN HECKOJIb-
KO BbllLE, YeM Te, KOTOpblE NpeacTaBneHbl EBpo-
NencKom CUCTEMOM OLIEHKM puUcKka onepaTUBHbIX
BMeluaTenbCcTB Ha cepaue (EuroSCORE Il). Bos-
MOXHO, Takasi BbICOKasi CMepPTHOCTb 00yCoBneHa
Tem, 4To B nccnegosaHme R. Le Ruz n coaBT. Bow-
JI NALMEHTBI C O4E€Hb BBICOKMM PUCKOM. HO HacTo-
paxuBaeT T0o, Y4TO cnycTs 1 rog, CMepTHOCTb B 9TOMN
rpynne npesbillasa nokasaTennm CMepTu cpeaw
MauMeHToB C Tskenon AP, nonyyaBlimnx meauka-
MeHTO3HYto Tepanuio (11).

HepnaBHuin meTaaHanuid 11 uccnegoBaHui,
Bkovarowmx 911 naumeHtoB ¢ AP, nepeHecLumnx
TAVI, npooemMOHCTpMpOBan ycnex umnaaHTauum
B 80,4% cnyyaeB, Npy 3TOM YMEPEHHas aopTasib-
Hasi He[,OCTATOYHOCTb MNOC/E NPoLEeAypbl Habnaa-
nacb y 7,4% naumeHToB, a nokasaTtesb 30-aHeBHOM
cmepTHoCTK paBHsncs 9,5%. Mpu atom B 3% no-
TpeboBasncs Nepexos Ha OTKPbITYO onepaumio (12).

MpencTtaBnsem KAMHUYECKOe HabnogeHne
ycnewHoro TAVI GannoHpaclimMpsieMbiM nNpoTe-
30M MyVal y maupeHTa ¢ TSXenon aopTasibHOM
peryprutaumen.

XeHwmHa 73 net nocTynuna B NaaHOBOM MOPSAKE
nns obcnenoBaHnsa B CBS3U C xanobaMim Ha BblpaXeH-
HYIO MPOrpPEeCcCHpPYIOLLYIO OAbILIKY MNPU YMEPEHHOWN
dunamnyeckoin Harpyake, ObICTPYIO YTOMASEMOCTb (X0ab-
6a 200-300 m), yTpeHHMEe OTeKM, NOBbLILLIEHNE apTepu-
anbHoro gaenenus. Npu o6cnenoBaHnn Obli BbISBAEH
NPMOOPETEHHBIN MOPOK CepAaua: Hef0CTaTOYHOCTb
aopTanbHOro knanaHa 3-4 cteneHun. 3 aHamHe3a 13-
BeCTHO, 4To B 2017 . nepeHecna npoTe3npoBaHue
MUTPANIbHOrO KJlanaHa MeXaHW4YecknM MpoTEe30M
Kap6oHukc Ne32 no noBoay MUTPasibHON HEAOCTATOu-
HOCTWK 2—-3-1 CTENeHn C MMKCOMAaTO3HOW AereHepawmen
CTBOPOK.

Y nmauneHTKn OuarHoCTMPOBaHbI HEOOCTATOYHOCTb
kpoBoobpauleHus lla ctagumn, NYHA [l dyHKLMOHaNbHO-
ro Knacca, HapyLleHns pyutMa cepaLa: napokcu3masb-
Has dopma GubpunNauMM Npeacepaunii.

Mo paHHbIM TpaHCTOpPaKanbHOWM axokapanorpadum:
aopTaNbHbI KNanaH - TPexcTBopYaTbii, CTBOPKU
YNJIOTHEHBI, MpaBas KOpoHapHasa cTBopka AedopMmnpo-
BaHa (C pedununTom Kpas), aopTanbHas perypruraums
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Puc. 1. TpaHcopakanbHaa IxoKI. CTBOpkK aopTanbHOro knanaHa yrniaoTHEHbI, MpaBas KOPoHapHas cTBopka aedop-
MnpoBaHa (C neduunTrom Kpas), aoptanbHag peryprutaumsa -1V cteneHn.

-1V cTtenenwn. lMpu ponnnepaxokapaunorpadum: V., —
1,8 m/c, PGr,,, — 13 MM pT.CcT. (pnc. 1). KOO, — 192 mn,
KCOpx — 84 mn, TMXKI - 10 mmMm, T3CIDK - 11 ™mm.
®B,, - 51%.

MauneHTke Oblna BbIMNOMHEHA MyNbTUCAMPasbHAsA
komnbioTepHaa Ttomorpadusa (MCKT) ¢ BHYTPMBEHHbLIM
KOHTpacTMpOBaHMEM. BbiiBNeH aTepocknepos3 aopThl
n ee BeTBen. CoOCTOosIHME NOCNE NPOTE3MPOBAHUSA MUT-
panbHOro knanaHa. ATepoKanbLMHO3 KOPOHapHbIX ap-
Tepuii 63 MpPU3HAKOB 3HAYMMOrO CTEHO3MPOBAHMS.
Kapaonomeranus. PyOLOBbIX n3MeHeHnin mmokapaa JIK
He BbISIBNEHO (puc. 2—-4).

YunTbiBas OaHHble aHamMHe3a, 00K KOMOPOUOHbIN
GOH 1 KapaAMONOrn4eckuii ctatyc, KOHCUIMyM npodec-
CVOHAJIOB NPUHSN PELLUEHNE O TPAHCKATETEPHOM MpoTe-
31pPOBaHNN aopTaNibHOro KranaHa 6annoHpaclumpsie-
MbIM npoTe3aom MyVal. Mo aaHHbIM KT 6b111 NpoBeaeHb!
pacyeTbl C Lenblo noadopa ONTMMAanbLHOro pasmepa
npoTesa aopTasibHOro knanaxa. o ganHeiMm KT anameTp
BOCXOASLLLEro otaena aopTtbl paBHsanca 39,6 mm, gva-
MeTp BbIHOCALEero Tpakta JDK — 36 mm. OTmevanocb
pacluMpeHne CUHOTYOYNSIPHOro CouYNieHeHus, obuias
nnowanb aoptanbHoro knanaHa 583,2 mm. MoapobHble
pacyeTHbIe NapaMeTpbl NPeaCTaBeHbl HA puUC. 5.

Mo paHHbIM KT oTMevaeTcs npakTMyeckn NoaHoe OT-
CYTCTBME KaslbLMHO3a Ha a0pTasibHOM KfanaHe, npasas

KOpOHapHas CTBOpKa knanaHa gedopmupoBaHa C ae-
GrUNTOM Kpasi 1 HapyLLIEHMEM KoanTaumm ¢ NEBON KO-
pOHapHOW cTBOPKON. Habnoganocb Takxke HU3Koe OT-
XOXIEeHne CTBONA NEeBOM KOPOHApHO apTepum (9,9 mm)
(puc. 6, 7).

B ycnoBusax peHTreHonepaunoHHol nom, obLeli aHe-
CTe3Men BbINOJSIHEHA KaTeTepM3aums NpaBon SPEMHOMN
BEHbl, YCTAHOB/EH KaTETEP-9/1EKTPOL OJ1 BPEMEHHOMN
anekTpokapanocTumynaumn. BeinonHeHa peTporpag-
Has NYHKUMOHHAasA kaTeTepusaums aopThl no Seldinger-y
NEeBbIM TpaHchemopanbHblM A0CTYNOM, YCTaHOBJIEH
nHTpoapktocep 6 F. KateTtep pigtail nposeneH 1 no3umumo-
HWPOBaH B HE KOPOHAapHOM CuHyce BanbcanbBbl.
BoigeneHa npasas obuwaa 6eapeHHas apTepust cnpasa,
ycTaHoBNeH uHTpoabtocep 7 F. [locnegoBaTtesnbHO Mo
nNpsiMOMY NPOBOAHWKY anvHon 260 cm B JIXK 3aBegeH
anarHoctuyeckunin katetep Amplatz left 2.0, Bcnep,
3a atMM B JIK ycTaHOBNEH CBEPXXKECTKUIA MPOBOOHUK
C NnpeaMoandULMPOBaHHbIM MATKUM KOHYMKOM (confida
brecker supestiff). bea npensapuTencHOM BanbBYO-
NAacTUKN B MPOEKLMIO a0PTabHOro KOMbLA JOCTABMEH
1 NO3ULMOHMPOBAH BannoHPaCLLMPSAEMBIA MPOTE3 aop-
TanbHOro knanaHa MyVal 32 mm. [Janee Ha BbICOKO-
4yacToTHOW anekTpokapanocTumynauumn 180 umn/MuH
nog, noopPOCKONMYECKMM KOHTPOJIEM MNpou3BeneHa
nMnnaHTaums npotesa (puc. 8).
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Puc. 2. KT-aHrmorpamma npaBoi
KOPOHApPHOW apTepun.

Puc. 3. KT-aHrnorpamma ormbato-
er aptepum.

Puc. 4. KT-aHrmorpamma nepegHemn
MEXOKENYA04KOBOM apTepun.

Aortic Valve

Phase: 40.0% | Aortic Annulus Asc. Aorta @: 39.6 mm

Perimeter: 86.7 mm
Peri Derived @: 27.6 mm ST) @: 36.0 mm
Area: 583.2 mm? '
Area Derived @: 27.2 mm
LVOT @: 27.0 mm
i
| TLCAHeight: 9.9 mm

RCA Height: 157 mm .~

Sinus Of Valsalva Diameters:
Aortic Valve Calcification: Mild

Left: 37.8 mm
Right: 342 mm 2
Non: 36.0 mm .

Measurements:

Ascending Aorta @ Min: 38.6 mm Si bular junction @ Min: 35.2 mm
Max: 40.7 mm Max: 36.8 mm
Average: 39.6 mm Average: 36.0 mm

Aortic Annulus Min @: 25.0 mm woT @ Min: 24.7 mm
Max @: 30.1 mm Max: 29.4 mm
Average @: 27.5 mm Average: 27.0 mm
Eccentricity: 0.17 Aorto-Mitral Continuity Length

Sinus of Valsalva Height 10.2 mm Valve to RCA

Annulus to Apex Valve to LCA

£ Length Valve to 5T)
Horizontal Aorta Angle

Puc. 5. Pac4yeTHble napameTpbl Mo gaHHbiM KT.
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] SOV Diameter I | Coronary Heights

Puc. 6. [NonepeyHbii cpes aopTanbHOro knnanaHa 1 NPoAosibHbIA CPE3 KOPHS aopTbl N0 AaHHbIM KT.

| Aortic Valve Calcification | [ Calcium Quantification |

Puc. 7. CocTosHmne knanaHHoro kajabuyHosa no gaHHbim KT.

Puc. 8. No3nunoHMpoBaHme 1 MMNAaHTaumsa npoTesa B a0pTaibHON NO3ULNN.
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Puc. 9. KoHTponbHas aopTorpamma ¢ NnpoBogHUKOM (creBa) 1 6e3 npoBoaHuka (crnpasa).

Mpwn KOHTpPONbLHOM aopTorpadum NPU3HAKOB napa-
M TPAHCMNPOTE3HOWM Peryprutaummn HeT, AMcaokaumm npo-
Te3a He oTMeyvaeTcs (puc. 9).

Yto kacaeTca gaHHOro HabnaeHusl, TO Mbl He OT-
Meyann H1 0OQHO U3 HA3BaAHHbIX OCNIOXHEHWIN. BO3MOXHO,
OTCYTCTBME MUIpaLMK KnanaHa v napanpoTe3Hom peryp-
ryMTaumm B Halem HabntoaeHnn 66110 06yCroBNEeHO Uc-
Nnonb30BaHMEM COYETaAHUS MOAMPULIMPOBAHHOIO anro-
puTMa onpegeneHus pasmepa, a UMeHHO C MPEBbLILLEHNS
koadduumeHTa paamepa Ha 10%; Tak xe Kak No3nLUMO-
HUPOBaHWe NPOTE3a Ha ~2 MM HUXE B a0PTasIbHOM KOJlb-
Lie, Yem Npv BMeLLaTebCTBax NPy aopTasiBHOM CTEHOS3E;
BblCOKasl paamvasbHas xectkocTb Co-Cr-kapkaca npote-
3a, NpefoTBpallaowas gUCTanbHy UK NPOKCUMarb-
Hyto Murpaumnio. OnucaHHbI anropuTMm npegHamMepeH-
HOrO 3aBbllLIEHNS AnamMeTpa NpoTesa B Hallem Habntoae-
HUW He NPUBES K HAPYLLIEHUSIM pUTMa Y NPOBOAMMOCTM,
Tak Xe Kak K noTpebHOCTX UMMaHTaumumM NOCTOSAHHOMO
BOONUTENS pUTMa NOCEe NpoLeaypbl.

MpencTaBneHHoe KIMHMYeckoe HabntoaeHne 4eMoH-
CTPUPYET BO3MOXHOCTb 3 HEKTMBHOMO U 6GE30MacHOro
npuMeHeHns1 6aNNoHPaCcLUMPSIEMOro NpoTe3a C Lefblo
TpaHCKaTeTEPHOro MPOTE3MPOBaHMS a0pPTasIbHOrO Kia-
naHay naumeHTku ¢ Tsxxenor AP 1 ¢ BbipaxkeHHon aedop-
Maupel CTBOPKM aopTasnbHOro kianaHa, k Tomy xe 6e3
BbIP@XEHHOIO KasibLMHO3a CTPYKTYP KjianaHa, 4To siBns-
eTCcsl HeraTMBHbIM MOMEHTOM [J1 YCTAHOBKW MpoTesa
B kJlanaHe BBMAY OTCYTCTBUS KaNbLMs Kak cybcTparta ans
durKcaumm n opueHTMpa 4J1s NO3ULMOHNPOBAHMS. TeM He
MeHee GannoHpacluMpseMblii NpoTe3 6e3 crneumnanbHbIX
OOMOSIHUTENbHBIX TEXHUYECKNX MPUCNOCOBNEHNIA HaaEeX-
HO PUKCMPOBANCS B a0pTaibHOM KOJbLE, AaXe HECMO-
TPSi HA pacLUMpPeHne CUHOTYBYNSIPHOMO COEAMNHEHMS.

Taknm 06pasoM, HECMOTPS Ha TO YTO XUPYPIun-
yeckas KOppPeKkUMsa aopTanbHOM HedoCTaTOYHOCTM
ocTaeTcs Hanbonee WNPOKO UCMOoNb3yeMbiM B Ha-

CTOsILLIEE BPEMS CTAHAAPTHbLIM BMELLATENIbCTBOM
B JIEYEHUWN MALUMEHTOB C TSXESNIOW HEAOCTaTOYHO-
CTblO aopTanbHOro knanaHa, TAVI moxeT paccmaT-
puBaTbCA Kak anbTePHATMBHbLIA METOon, NleYeHus
aopTanbHOM HEAOCTAaTOYHOCTM Y NAUVEHTOB BbICO-
KOro ornepaumMoHHOro pucka unm y Heonepabenb-
HbIX 60/bHbIX. TO KacaeTcs 1 NaUNEHTOB C 60Nb-
LWMM aopTasibHbIM KOJIbLLOM U PaCLUMPEHHBIM Bbl-
HocawmM TpakTom. OfgHako npu 3TOM crnegyet
MOMHMTb, YTO A1 MNONYYEHUS YCNELLIHOIO Pesysb-
Tata ncnonb3osaHus TAVI npu aopTanbHOM HeLO-
CTaTO4YHOCTU clenyeT HEeYKOCHUTENbHO BbINOJ-
HSTb BCE PEKOMEHAALMM NPOU3BOANTENEN, UMETb
kayecTBeHHble AaHHble AXoKI 1 MCKT, nx To4Hble
pacyeTbl, a TakXe MCMoJib30BaTb ObICTPYIO Xeny-
[OYKOBYIO CTUMYJISILMIO.

Vcnonb3oBaHHbIM B AAHHOM KOHKPETHOM Habnto-
OeHVM 6annoHpacLUMPSEMBbIA MPOTE3 AEMOHCTPUPY-
eT obHaaexuBalowme peaynstatel Npu nedeHnn AP,
He OTMEYaloTCs HW KIIMHWYeckue, HU GnioopocKo-
nMyeckne, HU axokapanorpaduyeckne npUsHakn
MUrpaLLmn yCTPOMNCTBO U NapanpoTe3HOon peryp-
ruTauun,

CnepnyeT yunTbiBaTh, YTO MMMNNAHTaLMA COBpE-
MEHHbIX CUCTEM AJ1 TPAHCKATETEPHOro NpPoTe3n-
pOBaHMUS B HE KaslbLMHUPOBAHHbLIX aopTaNibHbIX
KOMbLAX HECeT OMpeneNieHHbI PUCK MUrpaumn
ycTponcTtea. bannoHpacumpsemsii npote3 Myval
ons TAVI (Meril Life Sciences Pvt. Ltd.) nmeet no-
TEHUManbHOE MPEenMyLLEeCTBO, OXBaTblBas CaMblil
60bLUOM AManas3oH aopTasibHbIX KoJel, (C niowa-
Opto 1o 840 MM? nNpy HOMUHaNbHOM 06beme Ha-
nonHeHuns, anametp 32,7 mm). OgHako Ha cerog-
HALUHWIA OeHb onyBGANKOBaHbI TONbKO €AMHUYHbIE
cnyyau Takon umnnadTaumm (13), a [oArocpoyHbIe
pesynbTaTbl HEM3BECTHbI, MO3TOMY ClefyeT ganee
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Transcatheter aortic valve implantation (TAVI,
also known as transaortic aortic valve replacement)
is an effective and safe procedure for the treatment
of patients with critical aortic stenosis at high or in-
termediate surgical risk. However, this procedure
has a number of significant limitations for some
types of aortic valve defects. In particular, in cases
of severe aortic regurgitation (AR) or in the absence
of aortic leaflet calcification, the placement of valve
prostheses is challenging and poses a risk of fail-
ure. Currently, isolated AR is considered a contrain-
dication for TAVI, as the absence of aortic valve
calcification may lead to inadequate anchoring of
the stent frame with potential subsequent valve em-
bolization or paravalvular leak (PVL) (1).

Aortic regurgitation is defined as the retrograde
blood flow from the aorta into the left ventricle (LV)
during diastole due to incomplete coaptation of the
aortic valve leaflets, which may result from abnor-
malities of the leaflets and supporting structures
such as the aortic root or annulus, or both. This
causes left ventricular volume overload, dilatation
and eccentric hypertrophy, eventually leading to
decreased systolic function and ejection fraction.
Severe native AR is often observed in case of a bi-
cuspid aortic valve, enlarged aortic annulus (often
exceeding the nominal size of available transcath-
eter heart valves) and low-grade aortic valve calci-
fication. These features of the aortic valve increase
the risk of significant paravalvular regurgitation and
prosthesis migration, which often requires conver-
sion to surgical valve replacement. In addition, pa-
tients with severe AR often have varying degrees of
aortic root dilatation, which itself represents an indi-
cation for active surgical or endovascular interven-
tion. Thus, all the abovementioned strongly sup-
ports the need to make a decision to use more ef-
fective options rather than medication in patients
with severe native AR. Nevertheless, there is still a
significant proportion (up to 53%) of patients with
severe AR who do not receive adequate treatment.
The 2-year mortality rate among them may reach
almost 21% (2). The reasons for relatively limited
use of more effective treatment methods in these
patients include advanced age, comorbidities and
high surgical risk. Although aortic insufficiency is
observed less frequently than stenosis, this pathol-
ogy is quite common in the adult population, and
prognosis worsens and likelihood of death increas-
es every year. Many such patients are inoperable
due to advanced age or severe comorbidities, while
conservative therapy, as we have already noted,
does not always lead to good results. Therefore, a
procedure such as transcatheter aortic valve im-
plantation (TAVI) can be considered the treatment
of choice to save lives of both high-risk and inoper-

able patients. Of course, due to many circumstanc-
es, TAVI must only be performed in carefully se-
lected patients with severe AR, especially in the
early days of its introduction in the treatment of
patients with severe AR.

There are few reports of successful transcathe-
ter aortic valve replacement for regurgitation. The
choice of prosthesis type for this clinical scenario is
still an open issue. The only prosthesis certified for
use in aortic insufficiency due to its unique fixation
mechanism is JenaValve, which was only recently
commercially approved, so, there are only sporadic
reports on this issue (3). H. Yokoyama et al. re-
ported successful transfemoral implantation of the
JenaValve valve in severe aortic regurgitation (4).
TAVI using available prostheses designed for aortic
stenosis has been shown to be an acceptable alter-
native for patients with congenital severe AR who
are considered inoperable (5). Moreover, patients
with AR sometimes may be considered inoperable
for open surgery, such as those with prior cardiac
surgery. This expands the indications for TAVI.
Mortality in patients with untreated severe AR and
left ventricular ejection fraction <30% is as high as
20%, and only a few of them undergo prosthetic
surgery (6). It should be noted that AR prevalence
increases with age. Consequently, we can expect
an increase in the number of patients with AR spe-
cifically requiring transcatheter aortic valve replace-
ment. However, TAVI for AR presents certain pre-
and procedural challenges, which are reflected in
documented learning curves and uncertainty re-
garding adequate valve selection and sizing algo-
rithms (7).

In recent years, publications have emerged re-
garding TAVI procedures for AR treatment. A review
of 31 publications by A. Yousef et al. (8) evaluating
different prostheses for TAVI (CoreValve, JenaValve,
Direct Flow, Acurate TA, J-Valve, Sapien, Lotus)
showed unfavorable clinical outcomes with high 30-
day mortality (9.6%), high intraoperative need for
second prosthesis (11.3%), high rate of prosthesis
dislocation (10.7%) and high rate of severe para-
prosthetic regurgitation (17.7%). However, with the
introduction of last generation devices and in-
creased experience, improved outcomes have
been reported over the past few years. Registry
data show that SE CoreValve Evolut/EvolutR is the
most commonly used prosthesis for AR treatment
(9). Although published results confirmed that this
generation of valve prosthesis show significant im-
provement compared to the original CoreValve
system, the rates of mortality, prosthesis migration,
and significant residual paraprosthetic regurgita-
tion are still unsatisfactory: 9, 20, and 6.2%, re-
spectively (10).
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Researchers note that compared to aortic ste-
nosis, AR is typically characterized by larger stroke
volume and diastolic ‘suction effect’, making tran-
scatheter valve positioning and deployment more
challenging, less precise, and therefore unpredict-
able. This can subsequently lead to embolization or
significant post-procedural residual AR, which in
turn results in worse clinical outcomes and higher
mortality (1, 8).

Finally, it is important to note the clinical results
reported by Le Ruz et al. Their study reported
30-day mortality of 8.4 and one-year mortality of
24%. It should be noted that these rates are slightly
higher than those reported by the European System
for Cardiac Operative Risk Evaluation (EuroSCORE
I). This high mortality rate may be due to the fact that
the Le Ruz et all. study included patients at very high
risk. However, it is an alarming fact that 1-year mor-
tality rate in this group exceeded that in patients with
severe AR receiving medical therapy (11).

A recent meta-analysis of 11 studies including
911 patients with AR undergoing TAVI demonstrat-
ed implantation success in 80.4% of cases, with
moderate aortic insufficiency after the procedure in
7.4% of patients and a 30-day mortality rate of
9.5%. However, conversion to open surgery was
required in 3% (12).

We present a clinical case of successful tran-
scatheter aortic valve implantation (TAVI) with the
MyVal balloon-expandable prosthesis in a patient
with severe aortic regurgitation.

A 73-year old woman was admitted for elective ex-
amination due to complaints of marked progressive
dyspnea on moderate exertion, rapid fatigue (when walk-
ing 200-300 m), morning edema, and increased blood
pressure. The examination revealed acquired valvular
heart disease: grade 3-4 aortic valve insufficiency.
According to her medical history, in 2017, the patient
underwent mitral valve replacement with a Carbonix #32
mechanical prosthesis for grade 2-3 mitral insufficiency
with myxomatous degeneration of the leaflets.

The patient was diagnosed with stage 2a circulatory
insufficiency, NYHA FC 2, and cardiac arrhythmia: parox-
ysmal atrial fibrillation.

Transthoracic echocardiography: trileaflet aortic
valve, the leaflets are thickened, the right coronary leaflet
is deformed (with edge deficiency), grade 3-4 aortic
regurgitation. Doppler echocardiography showed V,,,,
1.8 m/s, PGr max 183 mmHg (Fig. 1). LV EDV 192 ml,
LV ESV 84 ml, IVS thickness 10 mm, LV PW thickness
11 mm, LVEF 51%.

The patient underwent IV contrast-enhanced multi-
spiral computed tomography, which revealed atheroscle-

Fig. 1. Transthoracic EchoCG. AV leaflets are thickened, right coronary leaflet is deformed
(with edge deficiency), grade 3-4 aortic regurgitation.
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Fig. 2. CT angiogram of the right
coronary artery.

Fig. 3. CT angiogram of the circum-
flex artery.

rosis of the aorta and its branches, status post mitral
valve replacement, atherocalcinosis of coronary arteries
without signs of significant stenosis, cardiomegaly.
No myocardial scarring in the LV myocardium was de-
tected (Fig. 2-4).

Taking into account the medical history, general co-
morbidity burden and cardiac status, the multidiscipli-
nary council decided to perform the transcatheter aortic
valve replacement with the balloon-expandable MyVal
prosthesis. The optimal size of the aortic valve prosthesis
was calculated based on the computed tomography
findings. CT showed the ascending aorta diameter of
39.6 mm and the left ventricular outflow tract diameter of
36 mm, Dilation of the sinotubular junction was revealed,
and the total aortic valve area was 583.2 mm. Detailed
calculated parameters are shown in Fig. 5.

According to CT, there was almost complete absence
of the aortic valve calcification, the right coronary valve
leaflet was deformed with edge deficiency and impaired
coaptation with the left coronary leaflet. A low origin
(9.9 mm) of the left coronary artery was also observed
(Fig. 6, 7).

Catheterisation of the right jugular vein was per-
formed in the X-ray operating room under general anaes-
thesia, and a catheter-electrode for temporary pacing
was placed. Aortic puncture and retrograde catheterisa-
tion of the aorta was performed using the Seldinger
technique via the left transfemoral access, and a 6F intra-
ducer was placed. A pig-tail catheter was introduced and
positioned in the non-coronary sinus of Valsalva. The
right common femoral artery was isolated on the right,
and 7F introducer was placed. An Amplatz left 2.0 diag-
nostic catheter was advanced over a 260-cm long
straight guidewire into the left ventricle, followed by a

Fig. 4. CT angiogram of the anterior
interventricular artery.

super stiff guidewire with a pre-modified soft tip (confida
brecker supestiff) placement. Without preliminary valvu-
loplasty, a 32 mm MyVal balloon-expandable aortic valve
prosthesis was delivered and positioned in the projection
of the aortic annulus. Then, the prosthesis was implanted
using high-frequency pacing (180 beats per minute) un-
der fluoroscopic guidance (Fig. 8).

Control aortography showed no signs of para- and
transprosthetic regurgitation, and no prosthesis disloca-
tion (Fig. 9).

In this case, we observed none of the abovemen-
tioned complications. The absence of valve migration
and paraprosthetic regurgitation in our case was likely due
to the modified sizing algorithm, namely, using 10% over-
sizing, along with prosthesis positioning ~2 mm lower in
the aortic annulus compared to the interventions for aortic
stenosis, high radial stiffness of the Co-Cr frame of the
prosthesis, preventing distal or proximal migration. The
described algorithm of intentional oversizing of the pros-
thesis diameter in our case did not lead to rhythm and
conduction disturbances, nor to the need for implantation
of a permanent pacemaker after the procedure.

The presented clinical case demonstrates the feasi-
bility of effective and safe use of balloon-expandable
prosthesis for transcatheter aortic valve replacement in
a patient with severe aortic regurgitation and severe
deformation of the aortic valve leaflet, as well as with
minimal valve calcification, which poses challenges for
prosthesis placement in the valve due to the lack of cal-
cium as a substrate for anchoring and a reference point
for positioning. Nevertheless, the balloon-expandable
prosthesis was securely fixed in the aortic annulus
without additional special technical devices, despite di-
lated sinotubular junction.
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Fig. 5. Calculated parameters based on CT data.

SOV Diameter | | Coronary Heights

Fig. 6. Cross-sectional view of the aortic valve and longitudinal section of the aortic root on CT.
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I Aortic Valve Calcification | [ Calcium Quantification

Fig. 8. Prosthesis positioning and implantation in aortic position.

Fig. 9. Control aortography with guidewire (left) and without guidewire (right).
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Thus, although surgical correction of aortic in-
sufficiency remains the most widely used standard
intervention for the treatment of patients with se-
vere aortic valve insufficiency, TAVI may be consid-
ered as an alternative treatment method for aortic
insufficiency in inoperable or high-surgical-risk
patients. This also applies to patients with large
aortic annulus and dilated outflow tract. However,
it should be remembered that to obtain successful
result of TAVI for aortic insufficiency, it is necessary
to strictly follow all manufacturer recommenda-
tions, including availability of high-quality echocar-
diography and MSCT data, including precise calcu-
lations, and the use of rapid ventricular pacing.

The balloon-expandable prosthesis used in this
particular case shows promising results in the treat-
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Llenb nccnepoBaHusi: OLIEHNTb OTAA/IEHHbIE PE3Y/IbTaThl YPECKOXHOr0 KOPOHapPHOro sBMmeLuaresscrsa (HYKB)
C NpUMeHeHNeM GaslsIOHHbIX KaTeTePOB C JIEKapPCTBEHHbIM MOKpbITUeM (BJI1) y naumeHTkn co ctabusibHOV
niwemmuyeckori 6onesHbio cepaua (MBC) v caxapHbiM anabeTom.
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Long-term results of PCIl using drug-coated
balloon catheters in a female patient with stable
CAD and diabetes mellitus (clinical case)

LLA. Aboyan, Ya.V. Kulikovskikh*, V.V. Rumbesht, D.S. Luzhanskiy,
D.V. Lavnik, D.S. Strokov, L.G. Oganesyan

Clinical and diagnostic center “Health” in Rostov-on-Don, Russia

Objectives. To evaluate the long-term results of PCI using drug-coated balloon catheters in a female patient
with stable CAD and diabetes mellitus.

Rationale: Diffuse and multivessel coronary artery disease and the smaller vessel diameter, which is typical for
patients with diabetes mellitus, cause less favorable results of stenting with a higher rate of target lesion failure
and major adverse cardiovascular events.

Methods. We present a clinical case with the long-term results of PCI using drug coated balloon catheters in
a female patient with chronic CAD of severe functional class and diabetes mellitus. Coronary angiography
revealed two-vessel coronary artery disease: chronic occlusion of the LAD and the intermediate branch in the
proximal segments. Balloon angioplasty of the target segment of the LAD with a drug-coated balloon catheter
and stenting of the intermediate artery were performed with complete resolution of angina symptoms in the
postoperative period. Follow-up angiography after 3 months revealed stent occlusion in the intermediate
branch and patent LAD with signs of positive remodelling. After 8 months, the patient returned due to
recurrence of angina symptoms despite optimal medical therapy. Coronary angiography showed
approximately 70% stenosis in the proximal third of RCA and critical stenosis in the middle third of RCA.
Angioplasty of the mid-RCA stenosis was performed using a drug-coated balloon (DCB), and a drug-eluting
stent (DES) was implanted in the stenosed proximal RCA.

Results. The use of DCB allowed to reduce the total length of the stented segment in the RCA by 50% to
12 mm, and to increase the minimum stent diameter by 12.5% from 3.5 mm to 4.0 mm. Follow-up coronary
angiography performed 1 year after the second intervention showed that the target segments of the RCA and
LAD were patent, and the patient had no angina symptoms.

Conclusions. The use of DCB allowed achieving a durable revascularization effect in an extremely difficult
clinical scenario. The described hybrid approach to PCl in a diabetic patient showed excellent long-term clinical
and angiographic results.
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Cnucok cokpawieHun

BJIM — 6annoHHbIN KaTeTep C NIEKAPCTBEHHbLIM
NOKPbITUEM

BCA — BHYTPEHHSIS1 COHHasi apTepus

MBC - nwemmnyeckan 60ne3Hb cepaua

[MKA — npaBasi KopoHapHasa apTepus

NMM>XB — nepenHaa Mexokenynoykosasi BETBb

C[, - caxapHbiii anabet

CJIM — cTeHT ¢ nekapCTBEHHbLIM MNOKPbITUEM

®K — dYHKLMOHANbHBIN Klace

YKB - 4peckoxHoe KOpOoHapHoe BMeluaTesb-
CTBO

TIMI — WwKana oueHKM KOPOHAPHOro KPOBOTOKA
(Thrombolysis in Myocardial Infarction)

KpaTtkuin Teaunc

AnddysHoe n MHOrococygmcTtoe nopaxeHue
KOPOHAPHbIX apTEPUIA, NX MEHBLUNI ANAMETP, Xa-
pakTepHble ANt OONbHbIX CaxapHbiM AuabeToM,
00ycnoBnMBalT MeHee GnaronpuaTHblE Pe3yib-
TaTbl CTEHTUPOBaAHUS ¢ OoJiee BbLICOKOWM YaCcTOTOM
HEeCOCTOSTENIbHOCTY LIeNeBoro cermeHTa u 6onb-
Wwnx HebnaronpusATHbIX CepaedYHO-COCYANCTbIX
cobbiTuiA. MNpencTtaBneHo KNuHU4yeckoe Habnoae-
HWe C OTOANEHHBbIMKN pe3yfbTaTaMn YPECKOXHOIo
KOPOHapHOro BMeLLATeNbCTBA C MPUMEHEHNEM
OanIOHHbIX KATETEPOB C NIEKAPCTBEHHbLIM MOKPbI-
TUEM Y NaUNEHTKM CO CTabUNbHON ULLIEMNYECKON
0one3Hbl0 cepaua M caxapHbiM OnabeTom.
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MpounsBeaeHbl GannoHHas aHruoniacTuka uene-
BOr0 CErMeHTa nepenHen MeXokenygo4koBOWn
BeTBM OanNNOHHbIM KaTeTEPOM C NeKapCTBEHHbIM
NOKPbITUEM U CTEHTUPOBAHME MNPOMEXYTOUYHOWN
BeTBU. Yepe3 11 mec BbiNonHeHa 6annoHHas aH-
rmonnacTtvka npaBoii KOpOHapHoWn aptepun Gan-
JIOHHbIM KaTeTEPOM C JIEKAPCTBEHHBIM NMOKPbLITUEM
B CPEOHEeN TPEeTU N CTEHTUPOBAHME B MPOKCUMaIb-
HOM TpeTun. Ha KOHTPONbHOM KOpPOHapOorpamme
yepes 1 rog nocne BTOPON NMHTEPBEHLUMN LIENEBLIE
CErMeHTbl NPaBO KOPOHAPHOW apTepumn 1 nepen-
HEN MEeXKenyno4koBOM BETBU COCTOSITENIbHbI,
a KJIMHMYECKMe NPOSIBJIEHNS CTEHOKAPAMA Yy Naup-
€HTKM OTCyTCTBOBasa.

BeepneHue

Kaxaplh TpeTnin naumeHT ¢ uwemMmnyeckon 6o-
nesHbto cepgua (MBC), koTopomy BbINOMHAETCS
4YpPEeCKOXHOEe KOpoHapHoe BMellatenscTso (HKB),
Cpeamn COMyTCTBYIOLLMIA NaTONOrMn MMEeeT caxap-
Hblh auabeT (CAO). AnddysHoe n MHorococyam-
CTOE MOpaXeHne KOPOHAPHLIX apTEPU, X MEHb-
KA guameTp, xapakTepHble ons 6onbHbix CU,
06ycnoBnMBatoT MeHee 6naronpusTHble pesysbTa-
Tbl CTEHTMPOBaHKS ¢ 60nee BLICOKOM YaCTOTON He-
COCTOSATENIbHOCTM LieNIeBOro CermeHTa 1 60JbLumnx
HebnaronpusATHbIX CEepaeYHO-COCYAUCTbIX COObI-
1l (1, 2). BannoHHbIe KaTeTePbI C IEKAPCTBEHHBIM
nokpbiTnem (BJ1M) peanmsyoT NPUHLMN “HUYErOo He
OCTaBNAaATb Mo3agn” M NO3BONSIIOT MNPEooNeTb
OrpaHNYeHns, xapakTepHble Ona cTeHToB (3, 4).
Mpeunmywectsamu BJIM aBngTca OTCyTCTBUE
B KOPOHAPHOM PyCie MHOPOAHOW METaNINYeCKom
KOHCTPYKLMKN, BOBMOXHOCTb YMEHbLLEHUS CPOKA W
ob6bema [pOesarperaHTHOM Tepanuu, COoxpaHeHue
GU31ONOrM4YHOM BA30OMOTOPHOW aKTUBHOCTN apTe-
pUanbHOM CTEHKM, a TaKXe NONOXUTENIbHOE PEMO-
OEeNMpoBaHne cocya C yBENYEHNEM MUHUMASTb-
HOM MAoOWaan npocBeTa B LENEBOM CEermMeHTe
B OTCpodeHHOM nepuoae nocne YKB (5, 6).

MepeuncneHHole npeumyliectea BJIM nprob-
peTalT 0cobyio akTyanbHOCTb Npu nedyeHnn MBC
y naumeHToB ¢ CJl NOCKONbKY MO3BONSAIOT YMEHb-
LWNTb CYMMAPHYIO ANIMHY CTEHTUPOBAHUSA UKW Jaxe
NMOSNIHOCTbIO N36exaTb MMNaHTauum cTeHTa B and-
@Y3HO M3MEHEHHYIO KOPOHAPHYIO apTepuio 1 Npw
9TOM [0OUTbCS BOCCTAHOBNEHUS MPOXOAMMOCTU
cocyaa C paBHOMEPHbIM BO3OENCTBMEM aHTMMPO-
nmdepaTnBHOro BELWECTBA HA €0 CTEHKY.

MpencTaBnsieM KIMHUYecKoe HabngeHne ¢ oT-
JaneHHoiMn pesynbtatamn HYKB ¢ npmMeHeHnem
GannoHHbIX KATETEPOB C IEKAPCTBEHHbIM NMOKPbLITU-
eM y nauneHTku co ctabunsHon MBC n CL.

KnuHuuyeckoe HaGnogeHne

MaumenTtka P, 63 roga, noctynuna B OTAENEHME
kapaunonorun BY PO “KnnHMKO-ONaArHOCTUYECKUIA
ueHTp “3popoBbe” B . POCTOB-Ha-[oHY” C AMarHo3om
“UBC, cTeHokapauns HanpsxeHns 1V GyHKUMOHaNbHOro
knacca (®PK)”. N3 aHamHe3a M3BECTHO, 4TO 60nn
B Cepaue y nauneHTkyn HabnoJaloTcs yXe HecKOabKo
JIET, NO NOBOAY YEro OHa noJydana OnTUMasbHYIO Meau-
KaMEHTO3HYIO Tepanmio, OAHAKO B TEYEHNE MOCNEOHNX
MECSILEB CTasia 0TMEYaTb NOCTENEHHOE YXYALEHME CO-
CTOSIHWUSI BNNIOTb [0 nosiBneHust 6onen B nokoe. Cpeamn
COMyTCTBYIOLLIEM MaTONOrnnN BblAENANNCHL Takue 3abo-
nesaHusa, kak C1 2 Tuna B Te4yeHue 7 neT, Nerkoro teye-
HMS, KOMMNEHCUPOBAHHBIN, rMnepToHMYeckas 60nesHb
Il ctagun, 2-ii cTenexHn, puck 4, atepocknepos bpaxu-
ouedanbHbIX apTepuin (CTEHO3 MPaBON BHYTPEHHEN
coHHor apTepun (BCA) 90%).

Mpn npoBeneHnn KopoHaporpadum y naumeHTKn
ObINO BbISIBNIEHO ABYXCOCYANCTOE NOPaXeHNe KopoHap-
HbIX apTEPUI: XPOHMYECKAs OKK/IO3US NMEPEdHEN MeX-
xenynoykoBor BeTeu (MMVIXKB) n npoMexyTo4yHON BET-
BY B MPOKCUMAaJIbHbIX OTAenax (puc. 1), n KOHCUINYMOM
Bpayern MNpuHATO pelweHne o nposegeHun YKB Ha
MMXXB. Nepen nHTepBeEHUMEl 60NbHO Obla Ha3Haye-
Ha ABOMHas AesarperaHTHas Tepanus B KOMOMHaUUK
aueTuncannumMIoBas K1CaoTa 1 Tukarpenop.

Mocne pekaHanM3auunm XPOHUYECKOW OKKII31K
MMV>XB v npegunataummn 6anfoHHbLIM KaTeTEpPOM pas-
mepoM 2,0 X 20 MM NpU KOHTPOJIbHOW aHrmorpadum
ObIN0 BbISIBAEHO ANDDY3HO MBMEHEHHOE PYC0 Manoro
AnamMeTpa C MbILEYHbIM MOCTMKOM HEMNOCPEACTBEHHO
OucTtanbHee LEeneBoro cermeHta (puc. 2). YuutbiBas
aHrnorpaduyeckyto KapTuHy, NPUHATO PeLleHne o0 Npo-
BefleHMM GanIoHHOW aHrnmonnacTUKM LENeBOro cer-
meHTa NMMXXB BJ1IN naknntakcen pasmepom 2,0-20 mm
6e3 vMnaaHTauunm KOpoHapHOro crteHTa. lNpu aHrno-
rpacdumn nocne GannoOHHOM aHrMOMIACTUKM KPOBOTOK
B NMMXXB ctenenu TIMI 3, guccekumn 1 pe3uayanbHbiii
CTEHO3 OTCYTCTBYIOT (puc. 3). BBuay coctosiHus pycna
[MXMB v BbICOKOro Knacca CTEHOKapAnn MHTpaonepa-
LIMOHHO NPUHATO peLleHne o BbinonHeHnn YKB Ha npo-
MEXYTOYHON BETBU. B 30HY OKK/03MM B NPOKCUMATb-
HOM OTAene MNPOMEXYTOYHOW BETBM MMMIAHTMPOBAH
CTEHT C IeKapCTBEHHbIM MOKPbITUEM 30TAPOINMYC Pas-
Mepom 2,25-22 MM C BOCCTAHOBJ/IEHMEM KPOBOTOKA
TIMI 3 (puc. 4). lNocneonepaunoHHbIA NEPUOL, NpoTe-
kan 6e3 ocobeHHOCTel, naumMeHTka oTMeyasna NoHbIN
perpecc CUMMNTOMaTuKyM CTEHOKapAwuu, BbiMMCaHa Ha
4-e CcyTKW.

Yepes 3 Mec naumeHTka rocnMtanMsnpoBaHa B nna-
HOBOM MOPSAKE B OTAENIEHME COCYAUCTON XMpyprum
ONs1 BbIMNOJIHEHUS! KapOTUOHOro cteHTuposaHus. Co
cnoB 6onbHOM, nocne npoBegeHHoro YKB npuctynbl
CTeHoKapauu OTCYTCTBOBaNW, BeAEeT MOJIHOLEHHYIO

OtaaneHHble pe3ysibTaTbl YPECKOXHOro KOPOHAPHOIro BMELLATEIbCTBA C MPUMEHEeHNeM 6asiloHHbIX
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Xn3Hb. KOHTpoOnbHasa kopoHaporpadus, NpoBeaeHHas
OOHOMOMEHTHO CO CTeHTMpoBaHmeM npaBoii BCA,
BbISiBUMA OKKJ/IIO3MIO CTEHTA B NMPOMEXYTOYHON BETBU
1 npoxoanmyio NMVIXXB ¢ nprsHakaMu NOAOXUTENBHOIO
pemogennpoBaHusa (puc. 5). YuuTbiBasg nosHoe oTcyT-
CTBME KIIMHNYECKOWN KapTUHbI CTEHOKapAWKW, NauneHTKe
Oblla pekoMeHA0BaHa KOHCEPBATUBHASA Tepanus.

Yepes 8 mec naumeHTka obpaTtmnack 3a NOMOLLbIO
BBMAOY BO3BpaTa KIMHUYECKUX MPOSIBIEHNA CTEHOKap-
OuMn Ha doHe ONTMManNbHOWN MeaMKaMeHTO3HOW Tepa-
nun. KopoHaporpadus nokasana cteHo3 okosno 70%
npaso kopoHapHon aptepun (MKA) B npokcrmanbHON
TpeTn n kputuyeckmii cteHod KA B cpepHen Tpetu
(puc. 6), npm atom NMMXB cnycTtsa noytn 1 rog, nocne

Puc. 1. a — xpoHunyeckas okkosnsa NIVIDKB 1 npomMexyTo4HOM BETBU B MPOKCUMaSIbHbIX 0TAeNax; 6 — KOHTPacTMpPo-

BaHue auctanbHoro pycna NM>XB n3 6acceiHa MKA.

Puc. 2. KopoHaporpadwus nocne pekaHanusaumm n npegmnataumm NMIVIDKB. NMIM>KB manoro anametpa ¢ anddysHo
M3MEHEHHbIM PYCJIOM U MbILLEYHbIM MOCTUKOM HEMOCPEACTBEHHO AVCTallbHEE LesIeBOro cerMeHTa.
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Puc. 3. Anrunonnactuka NMVI>KB nekapcTBeHHbIM 6ani0HHBIM KATETEPOM.

VEES

Puc. 4. ®uHanbHasa aHrnorpadus neBori KOPOHaAPHOMA
apTepun nocne 6annoHHol aHrnonnactuku MMXKB

N CTEHTMPOBAHUNA npome)KyTquoﬁ BETBW.

Puc. 5. AHrmnorpadusa neBol KOPOHApPHOM apTepumn
yepes 3 mec nocne 6annoHHon aHruonnactTuku NMVIXXKB
JIeKapCTBEHHbIM BalIOHHBIM KaTEeTEPOM U CTEHTUPOBA-

HUS NPOMEXYTOYHON BETBU.
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Puc. 6. Kputnuecknii cteHo3 MKA.

Puc. 7. BbipakeHHO€e NONOXUTENBHOE PEMOAENVPOBA-
Hue NMMXXB cnycTts 1 rog nocne aHrnonnacTuky 6ansioH-
HbIM KaTETEPOM C JIEKAPCTBEHHbIM MOKPbLITUEM.

Puc. 9. ®uHanbHasa aHrnorpadwus NKA nocne 6annoH-
HOM aHrMonnacTukn CpegHen TPeTn apTepumn N CTEHTU-
POBaHUS MPOKCUMAsbHOrO OTAEeNa.

Puc. 8. AHrvonnactuka de novo nopaxexus MNMKA 6an-
JIOHHbIM KaTeTEePOM C JIeKapCTBEHHbLIM MOKPbLITUEM.

Puc. 10. KoHTponbHasa kopoHaporpadus yepes 1 rog nocne YKB Ha MKA. a — pycno NMMXXB cnycts 2 roga nocne
aHMMOMIACTKN JIeKaPCTBEHHbIM OanoHHbIM KaTeTepoM; 6 — pycno MNMKA cnycTa 1 roa nocne CTeHTUPOBaHUSA NPOKCU-
ManbHOro OTAeNa 1 aHrMomnIacTKM NekapcTBEHHbIM GanIoHHbIM KaTeETEPOM CPELHEro oTaAena.
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npumeHerns BJIM 6bina npoxoanma ¢ BblpaXeHHbIM Mo-
JIOXUTENIbHBIM PEMOLENNPOBAHMEM cocyaa (puc. 7).
Mocne npeaunatauum HEKOMIAMHCHLIM GanoHHbIM
KaTeTepom pasMepom 3,5 x 15 MM BbINOJSIHEHA aHrMO-
nnacTtuka creHosa B cpegHen tpetu MKA BJIMN naknum-
Takcen pasmepom 3,5 x 30 mm ¢ akcrnosuumen 1 MuH
(puc. 8), B 30HY CTeHO3a B NpokcumansHoM otaene MNKA
VMMMIAHTMPOBAH KOPOHAPHbBIN CTEHT C IEKAPCTBEHHBIM
nokpbITUeM aBeponumyc pasmepoMm 4,0 x 12 mwm.
Mpwn koHTponbHOM aHrnorpadum MNKA ¢ KPOBOTOKOM
TIMI 3, pesnayanbHble CTEHO3bl OTCYTCTBYIOT, B 30HE
©annoHHOM aHrMoNIacTUKM ONnpenenseTcs AMCCeKums
Tvna A (puc. 9). TIpUHATO pelleHre O npekpaLLeHnn
BMeLLaTenbcTBa. [locneonepaunoHHbI nepuog, npote-
kan 6e3 0coBEHHOCTEN C BbIpaXXEHHOM NMONOXUTENIbHO
ONHAMUKOWM KIMHNUYECKOro COCTOSIHWS, MauneHTka Bbl-
nucaHa na ctaumoHapa Ha 4-e CyTKu.

MpuHrMaa BO BHMMaHME aHamHe3 3aboneBaHus,
HECMOTPS Ha CTeHokapauio HanpsxeHus | OK, yepes
1 rog, nocne YKB naumeHTKe BbINOSHEHA KOHTPOJIbHANA
KOpOoHaporpadus, He BbiIABUBLIASA BblPaXXEHHOro nopa-
XEHUS KOPOHAPHbIX apTepuii, LienieBble CerMeHTbl CO-
cToaTenbHbl (puc. 10).

OGcyxpeHue

B nocnepgHue rogbl B MMpe oTMevaeTcs yCTom-
4ymBbI POCT NpumMmeHeHus BJITN npu peBackynspu-
3aumMun MrMokapaa y naunueHToB C pPasfiNiyHbIMU K-
Huyecknmmn nposisneHmamm UbC n aHatommnyeckn-
MW OCOBEHHOCTAMU MOPAXEHUS KOPOHAPHbIX
apTepuin, 4To 06YCNOBNEHO CTPEMIIEHMEM CMeun-
anncToB n3bexaTb CTEHTACCOLMMPOBAHHbIX Mpe-
ONKTOPOB 60bLUMX HEBGNAronpusATHbIX COObITUIA
N COXPaHUTb “HATMBHOCTb” KOPOHAPHOro pycna
(3, 4).

BJ1N obecne4ynBaloT BOCCTAHOBJIEHME MPOXO-
OMMOCTN apTepuMn C PaBHOMEPHbLIM BO3OENCTBU-
€M NeKapCTBEHHOrO BELLECTBA B CTEHKY cocyaa
B 30HE MHTEpeca C Leblo aHTUnpoandepaTmBHoO-
ro BO3LENCTBUS Ha rMagkoMbllLeYyHble U 3HO0Te-
nvanbHble knetkn (5). OTcyTcTBME B COCYOANCTOM
pycne MOCTOSIHHOrO METalMYeckoro MMnjaHTa
N CBA3AHHbIX C 3TUM PUCKOB TPOMB03a/pecTeHo3a
cTeHTa, 6osiee KOPOTKME CPOKM Ae3arperaHTHOMN
Tepanuu, coxpaHeHne Ba30MOTOPHOI CNOcOOHO-
CTV apTepun 1 ee NoNOXNTENIbHOE PEMOLENNPO-
BaHMe C yBEIMYEHMEM MOLWAON NPOCBETA B OT-
cpoyeHHOM nepuoge (6, 7) aenatoT BIII kpanHe
npuBnekaTenbHbIMY NPU MPOBEAEHNN PEBACKYNSA-
pu3aumm Mmokapga B LEeNOM psae KIMHUYECKUX
CUEHapueB, B TOM 4uCie Yy MauneHToB C CONyT-
cteylowmm CZ.

Cpean 6onbHbix NBC, KOTOpPbIM NPOBOAUTCS
YKB, npakTu4yeckmx y Kaxaoro TPETbEro npucyT-
ctByeT C/l, uto obycnosnvBaeT MeHee bnaronpu-
AATHblE Pe3y/bTaTbl pEBACKYNSPU3aLMN BBMAY NPO-

NIOHIMMPOBAHHOI0/ANd@Y3HOro NopaxeHns C BO-
BJIEYEHMEM [MCTaNbHOrO pycna W 3a4acTtyio
Manoro gmameTtpa uenesbix cocymos (1, 2, 8).
YKB ¢ npumMeHeHnem CTeHTa C JIEKAPCTBEHHbLIM
nokpbiTem (CJ1M) nocnegHero nokoneHns y 6onb-
Hbix UBC n conytcTyowmmMm CL, AeMOHCTPUPYIOT
6onblwmne 06bLEMBI rMNePNNasnn MHTUMbI 1 6onee
BbICOKME MokasaTenun no3gHen notepu nNpoceseta
no cpaBHeHuto ¢ naumeHtamm 6e3 C, (9). BJIM no-
3BONSAOT MO0 COKPaATUTbL OOLLY OJIMHY CTEHTU-
pPOBaHHOro yyacTka, iM60 NONHOCTbIO 0TKa3aTbCs
ot umnnanTaumn CJIIM. K coxaneHnuto, oTaaneHHble
pesynbtathl HKB ¢ npumeHennem BJIM y naymeH-
ToB ¢ CJ], npeacTtaBneHbl OrpaHn4eHo. Tak, B UG-
cnepoBaHun BASKET-SMALL 2, B koTopoe 6bi10
BKNtoYeHo 252 nauyeHTa ¢ C, v apTepusamMmmn mano-
ro amameTpa, NPoLEMOHCTPMPOBaHbLI COMOCTaBu-
Mble pesynbratel YKB ¢ ncnons3osaHvem BJIM w
CJIMN no KNMHWUYEecKUM ncxogam B TeyeHue 3 NeT,
O[HaKO YaCcToTa peBackynsipnsaLmmn Lenesoro co-
Cyda okasdanacb OOCTOBEPHO MEHbLUE B rpynne
BJIM (9,1% npotme 15,0%; OR = 0,40; 95% AW
0,17-0,94; p = 0,036) (10). PaHooMKM3MpOBaHHOE
M MHOroueHTpoBoe uccneposaHne DARE, Bkto-
yaBlee 42% 6onbHbiX C, B rpynne BJIM n 46%
B rpynne CJII, He BbISBUIO Pa3nnynii No KanHuye-
CKMM KOHEYHbIM TOYKam B TeyeHue 6 mec, npwu
9TOM MO34HSAS NOTeps NPOCcBeTa B LENEeBOM Cer-
MeHTe Oblila LOCTOBEPHO MEHbLUE NP NPUMEHE-
Hun BJITT (11). Cxoxune BbiIBOAbI Obl NOYHEHbI NO
pesynbrataMm 1 OPYyrux paH4OMU3NPOBAHHbBIX UC-
cnenoBaHuin n MeTaaHanna3os (12, 13).

B npencraBfieHHOM HaMy KIIMHUYECKOM Ha-
6noaeHnUn Bo BpeMsi nepBoi nHTepBeHumn (YKB
Ha MMXXB) pelueHrne o npumeHeHun BJIM 6bino
NPWHATO BBMAY NPOSMOHIMPOBAHHOIO ANPPY3HOro
nopaxeHust B apTepun Manoro anamerpa ¢ Hanm-
YMEM MBbILWEYHOrO0 MOCTUKA HEMOCPEACTBEHHO
aucTanbHee LeneBon 30Hbl, 4TOo BKyne ¢ C/L, B ka-
yectBe (OHOBOro 3aboneBaHUss He MO3BONSASO
oXnaaTb CTOMKOro addekta OT uMnaaHTauum
cTeHTa. [loaTBEPXAEHNEM [OAHHOr0O CYXOEHUS
ctana 6eccMMnTOMHas OKKJI031S B Te4eHne 3 Mec
CTEHTa, UMMIAHTMPOBAHHOIO BO BPEMS MHOEKC-
HOM Mpouenypbl B MPOMEXYTO4YHYIO BeTBb. Kak
pesynbtaT, YKB Ha NMMXB ¢ npumeHeHuem BJIN
NPW BCEX YyKa3aHHbIX HEraTMBHbIX MPeaMKTopax
XapakTepmn3oBasocb MPOXOAMMbIM LENEBLIM CEr-
MEHTOM C BbIP@XEHHbIM MONOXUTENBbHBIM PEMO-
OEeNMpoBaHNeEM COCya B TEHEHNE CYMMApPHO 2 neT
HabntoaeHus.

BbinonHeHHas BO BpemMs BTOPOM WHTEPBEH-
umn 6annoHHas aHrnonnactuka BJIM de novo
nopaxeHns KPynHOW apTepum MNpoBOAUNACH
HaMKN yXxe C y4eToM dakTa OKK/O3UM CTEHTA B
aHaMHe3e 1 oTpaxana CTpPeMJIEHMEe onepatopa
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MUHUMU3NPOBATb 00bEM CTEHTUMPOBAHMUS.
CteHTMpoBaHMe npokcumanbHoro otaena [KA
ObINIO BbINONHEHO BBUAY oTcyTcTBus BJIM ana-
meTpom 4,0 mMm. Kak ntor, npumeHexne BJIM no-
3BOJINIO YMEHbLNTL OOLLYIO ASIMHY CTEHTUPO-
BaHHoro cermeHta B KA Ha 50% po 12 mm,
a MWHMMANbHbLIN ONaMETP CTEHTa YBENNYUTb
Ha 12,5% ¢ 3,5 0o 4,0 mM. Tpn KOHTPONBLHOM KO-
poHaporpadun yepesd 1 rog nocne BTOPON WH-
TepBeHUNM Lenesble cermenThl [1KA cocToaTeNb-
Hbl, @ KJIWHUYECKNE MPOSIBAEHUS CTEHOKApAUW
y NAUMEHTKMN OTCYTCTBOBAJIN.

List of abbreviations

DCB - drug-coated balloon

ICA - internal carotid artery

CAD - coronary artery disease

RCA - right coronary artery

LAD - left anterior descending artery

DM - diabetes mellitus

DES - drug-eluting stent

FC - functional class

PCI - percutaneous coronary intervention

TIMI — Thrombolysis in Myocardial Infarction
(coronary flow grading scale)

Short abstract

Diffuse and multivessel coronary artery disease
and the smaller vessel diameter, which is typical for
patients with diabetes mellitus, lead to less favora-
ble results of stenting with a higher rate of target
segment failure and major adverse cardiovascular
events. We present a clinical case with long-term
results of PCI using drug-coated balloon catheters
in a female patient with stable CAD and diabetes
mellitus. The intervention included balloon angio-
plasty of the target segment of the left anterior de-
scending artery (LAD) with a drug-coated balloon
catheter and stenting of the intermediate artery.
After 11 months, balloon angioplasty of the right
coronary artery (RCA) with a drug-coated balloon
catheter in its middle third and stenting in its prox-
imal third were performed. Follow-up coronary
angiography performed 1 year after the second
intervention showed that the target segments of
the RCA and LAD were patent, and the patient had
no angina symptoms.

Introduction

One out of three patients with CAD undergoing
PCI has diabetes mellitus among the comorbidities.
Diffuse and multivessel coronary artery disease
and the smaller diameter, which is typical for pa-

3akJjiioyeHue

MpumeHeHne BJIM no3eonnno nobuTbcs CToN-
koro agdekrta 0T peBackynspmsaumm B KpanHe
CIIOXHOW KIMHMYECKON cuTyaumm. OnnucaHHbIA r-
OpuaHbin noaxon, kK YKB y naumeHtkn ¢ CL, npo-
OEMOHCTPMPOBas NPEBOCXOOHbIE KIIMHUYECKME
N aHruorpaduyeckne pesynbtaTtbl B OTAAIEHHOM
nepuoge. HecmoTpsa Ha MHoroobellawowme pe-
3ynbTathl, WMPOKOE npumeHenne BJIMN y nauneH-
ToB ¢ C/[], TpebyeT ganbHeNLEero n3y4eHunst B MHO-
FOLEHTPOBbLIX PAHAOMMU3NPOBAHHbBIX KJIMHUYECKNX
NccnenoBaHusX.

tients with diabetes mellitus, cause less favorable
results of stenting with a higher rate of target lesion
failure and major adverse cardiovascular events
(1, 2). Drug-coated balloon catheters (DCBs) im-
plement the “leave nothing behind” principle and
allow overcoming the limitations of stents (3, 4).
The advantages of DCB are the absence of perma-
nent metallic scaffold in the coronary vasculature,
the potential to reduce duration and intensity of
antiplatelet therapy, preservation of physiological
vasomotor activity of the arterial wall, as well as
positive vascular remodelling with an increased
minimum lumen area in the target segment in the
long-term period after PCI (5, 6).

The listed advantages of DCB are particularly
relevant in the treatment of CAD in patients with dia-
betes mellitus as they allow reducing the total
length of stenting or even completely avoiding stent
implantation in a diffusely diseased coronary artery
while achieving restoration of vessel patency with
uniform effect of antiproliferative agent to its wall.

We present a clinical case with long-term re-
sults of PCI using drug-coated balloon catheters
in a female patient with stable CAD and diabetes
mellitus.

Clinical case

Patient R., 63 years old, female, was admitted to the
cardiology department of the Clinical and Diagnostic
Centre ‘Zdorovye’ (Rostov-on-Don, Russia) with a diag-
nosis of CAD, functional class 4 stable angina. According
to her medical history, the patient had been experiencing
heart pain for several years, for which she had been re-
ceiving optimal medical therapy. However, over the past
few months, she had noticed a gradual worsening of her
condition up to the appearance of pain at rest. Notable
concomitant pathology included type Il diabetes mellitus
(7-years history, mild, controlled), hypertension (stage
3, grade 2, risk 4), atherosclerosis of the brachioce-
phalic arteries (90% stenosis of the right ICA).
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Coronary angiography revealed two-vessel coronary
artery disease: chronic occlusion of the LAD and the
intermediate branch in the proximal segments (Fig. 1).
The medical council decided to perform LAD PCI. Prior to
the intervention, the patient was prescribed dual anti-
platelet therapy with a combination of acetylsalicylic acid
and ticagrelor.

After recanalisation of chronic occlusion of the LAD
and predilation with a 2.0 x 20 mm balloon catheter, con-
trol angiography showed diffusely diseased small diam-
eter vessel with a myocardial bridge immediately distal to
the target segment (Fig. 2). Considering the angio-
graphic findings, it was decided to perform balloon an-
gioplasty of the target segment of the LAD with
a 2.0 x 20 mm paclitaxel-coated balloon catheter with-
out coronary stent implantation. Post-angioplasty angi-
ography showed TIMI 3 flow in the LAD with no dissec-
tions or residual stenosis (Fig. 3). Due to the condition
of the LAD vascular bed and severe class of angina,
it was decided to perform PCl on the intermediate
branch immediately during the surgery. A 2.25 x 22 mm
zotarolimus-eluting stent was implanted in the occlu-
sion zone of the proximal part of the intermediate
branch with TIMI 3 flow restoration (Fig. 4). The postop-
erative period was unremarkable, the patient reported
complete resolution of angina symptoms and was dis-
charged on the 4th day.

After 3 months, the patient was electively admitted to
the department of vascular surgery for carotid artery
stenting. According to the patient, after the PCI proce-
dure she had no angina attacks and leads a full life.

Control coronary angiography performed simultaneous-
ly with the right ICA stenting revealed stent occlusion
in the intermediate branch and patent LAD with signs
of positive remodelling (Fig. 5). Taking into account
complete absence of angina symptoms, non-surgical
treatment was recommended for the patient.

After 8 months, the patient sought help due to the
relapse of angina pectoris symptoms on the background
of optimal drug therapy. Coronary angiography revealed
approximately 70% stenosis in the proximal third of the
RCA and critical stenosis in the mid-RCA (Fig. 6), while
the LAD remained patent nearly 1 year after the use of
drug-coated balloon with marked positive remodelling of
the vessel (Fig. 7). After predilation with a 3.5 x 15 mm
non-compliant balloon catheter, angioplasty of the ste-
nosis in the middle third of the RCA was performed with
a 3.5 x 30 mm paclitaxel coated balloon catheter with
1 minute inflation (Fig. 8), a 4.0 x 12 mm everolimus-
eluting coronary stent was implanted in the stenosed
proximal RCA. Control angiography showed TIMI 3 flow
in the RCA, no residual stenoses, and type A dissection
was determined in the balloon angioplasty segment
(Fig. 9). It was decided to discontinue the intervention.
The postoperative period was unremarkable with signifi-
cant clinical improvement, and the patient was dis-
charged on the 4th day.

Taking into account the medical history, despite func-
tional class 1 stable angina, the patient underwent fol-
low-up angiography one year after PCI, which revealed
no significant coronary arteries lesions, with the target
segments remaining patent (Fig. 10).

Fig. 1. a— Chronic occlusion of proximal segments of the LAD and intermediate branch; b — Contrast filling of the distal

LAD segments via the RCA collaterals.

OtaaneHHble pe3ysibTaTbl YPECKOXHOro KOPOHAPHOIro BMELLATEIbCTBA C MPUMEHEeHNeM 6asiloHHbIX
KareTepoB C JIeKapCTBEHHbIM MOKPLITUEM Y NaLmeHTku co ctabubHori UBC n caxapHbiM AnabeTom



WHTEPBEHLIMNOHHAS KAPANOJIOM NS

Fig. 2. Coronary angiography after recanalisation and predilation of LAD. Diffusely diseased small diameter LAD with
myocardial bridge immediately distal to the target segment.

Fig. 3. Angioplasty of the LAD using drug-coated balloon catheter.
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Fig. 4. Final angiography of the left coronary artery after
balloon angioplasty of the LAD and stenting of the
intermediate branch.

Fig. 5. Angiography of the left coronary artery 3 months
after balloon angioplasty with a drug-coated balloon
catheter and stenting of the intermediate branch.

Fig. 6. Critical stenosis of the RCA.

Fig. 7. Significant positive remodelling of the LAD one

year after angioplasty with a drug-coated balloon
catheter.

Fig. 8. Angioplasty of a de novo lesion of the RCA with

Fig. 9. Final angiography of the right coronary artery
a drug-coated balloon catheter.

after balloon angioplasty of the middle third of the artery
and stenting of the proximal segment.
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Fig. 10. Follow-up coronary angiography 1 year after RCA PCI. a — LAD vascular bed 2 years after angioplasty with a
drug-coated balloon catheter; b — RCA vascular bed 1 year after stenting of the proximal segment and angioplasty of

the middle segment with a drug-coated balloon catheter.

Discussion

In recent years, there has been a steady world-
wide increase in the use of drug coated balloons
for myocardial revascularization in patients with
various clinical manifestations of CAD and differ-
ent anatomical features of coronary artery lesions.
This reflects the specialists’ efforts to avoid stent-
associated predictors of major adverse cardiovas-
cular events and to preserve the “native” coronary
vasculature (3, 4).

DCBs enable the restoration of arterial paten-
cy with uniform delivery of medication to the ves-
sel wall causing antiproliferative effect on smooth
muscle and endothelial cells (5). The absence of
a permanent vascular metallic implant and asso-
ciated risks of stent thrombosis/restenosis,
shorter duration of antiplatelet therapy, preserva-
tion of arterial vasomotor function and positive
remodelling with an increase in lumen area in the
long-term period (6, 7) make DCBs particularly
attractive for myocardial revascularization across
various clinical scenarios, including in patients
with concomitant diabetes mellitus.

Among CAD patients undergoing PCI, nearly
one in three patients has diabetes mellitus, which
leads to less favorable revascularization results
due to prolonged/diffuse lesions involving distal
vasculature and often small target vessel diame-
ter (1, 2, 8). PCI with the latest-generation DESs
in CAD patients with concomitant DM shows
greater intimal hyperplasia and higher rates of
late lumen loss compared to non-diabetic pati-
ents (9). DCBs allow either reducing total length

of stented segment or completely avoiding DES
implantation. Unfortunately, the long-term results
of PCI with DCB in patients with DM are limited.
For example, the BASKET-SMALL 2 study, which
included 252 diabetic patients small-vessel dis-
ease, demonstrated comparable 3-year clinical
outcomes of PCI using DCB and DES. However,
the rate of target vessel revascularization was sig-
nificantly lower in the DCB group (9.1% vs. 15.0%;
OR = 0.40; 95% CI: 0.17-0.94; p = 0.036) (10).
The randomized multicenter DARE study, which
included 42% of diabetic patients in the DCB
group and 46% in the DES group, showed no dif-
ferences in 6-month clinical endpoints, with late
lumen loss in the target segment being signifi-
cantly less with DCB (11). Similar conclusions
were drawn in other randomized trials and meta-
analyses (12, 13).

In the presented clinical case, the decision to
use a drug-coated balloon catheter during the
first intervention (LAD PCI) was made due to pro-
longed diffuse lesion in a small-diameter artery
with the presence of a myocardial bridge immedi-
ately distal to the target zone, which, along with
underlying DM, did not allow to expect a durable
effect of stent implantation. This judgement
was confirmed by asymptomatic occlusion of the
stent implanted during the index procedure in the
intermediate branch within 3 months. As a result,
LAD PCI using DCB was characterized by a patent
target segment with significant positive vessel re-
modelling over a total of 2 years of follow-up, de-
spite these negative predictors.
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Balloon angioplasty of a de novo lesion of the
large artery using DCB, performed during the sec-
ond intervention, was performed taking into ac-
count the patient’s history of stent occlusion and
reflected the operator’s intention to minimize the
amount of stenting. Stenting of the proximal RCA
was performed due to the unavailability of 4.0 mm
DCBs. As a result, the use of DCB allowed to re-
duce the total length of the stented segment in the
RCA by 50% to 12 mm, and to increase the mini-
mum stent diameter by 12.5% from 3.5 mm to 4.0
mm. Follow-up coronary angiography performed 1
year after the second intervention showed that the
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KapotugHas aHAapTepP3KTOMUA U CTEHTUPOBaHHUE
COHHbIX apTepuH ¢ ucnonbszoBaHuem creHta CGuard™
(0630p nuTeparypbl)

I.P. AckepxaHoB'?, A.A. [lybaeB?*, A.9. KaHaaypos?,
M.A. Kazakmyp3saes?, M.H. Cagbikn?

T Ore0y BO “[larectaHckuii rocyaapCTBEHHbIA MeANLIMHCKUY yHuBepcuteT” MuHsapasa Poccuu,
Maxa4kana, Poccus

2000 “MeaunumHcknii ueHTp um. P.I1. AckepxaHoBa”, Maxayukana, Poccusi

AKTyanIbHOCTb: CTEHO3 COHHbIX aptepuii (CCA) saBnasieTcs BeayLiei npuynHor ULEeMNYeCKOro WHCY/bTa.
OCHOBHbIMUY MeToAamMu JIe4EeHUs BSIIOTCS KapoTuaHas dHAapTepakTomus (KO3) n cTeHTUpoBaHNe COHHbIX
aptepuii (KC). lNosiBieHne CTEHTOB C MUKPOCETHATOM 3aLumnTor, Takmx kak CGuard™, oTKpbl/10 HOBbIE BO3MOX-
HOCTU AJ151 SHAOBACKY/ISIPHOV Teparuu.

CCA saBnisieTcsi cepbe3Hol MeanLIMHCKOV rMpob1eMoii, Tak Kak OH MPUBOANT K HaPYLLIEHWNIO KPOBOCHAOXEHUS
roJIOBHOIro MO3ra, 4To, B CBOK O4Yepenb, YBEe/IMYNBAET PUCK Pa3BUTUS NLLIEMUYECKOIrO NHCYJIbTa. B ycioBusix
CTaperoLLero HaceleH sl Y POCTa PacrpoCcTPaHeHHOCTY arepoCckK/iepo3a AaHHasi NaTooris npuobperaeT Bce
60/1bLLYI0 3HAYUMOCTb. BaXHOCTb CBOEBPEMEHHOIO BbISIBJIEHUS U 3 PeKkTBHOIro e4yeHnss CCA Henb3s nepe-
OLIEHUTb.

Llens uccnepgoBaHunsi: CpaBHUTEbHbIV aHa/IN3 3P HeKTUBHOCTY 1 6e3onacHocTv KO3 u KC ¢ ncrionb3o0BaH-
em cteHTa CGuard™ Ha 0CHOBE COBPEMEHHbIX AHHbIX.

OnpeneneHne onTuMasbHONU CTpaTteruy 1e4eHUsl NauneHToB ¢ CUMITOMATUYECKUM U aCUMITOMarn4eCckum
CCA 1pebyer TLiaTtesibHoro aHaan3a CyLEeCTBYIOLUMX METOAOB U TexHosorui. CpaBHeHne 3p@deKkTMBHOCTHU
n 6e30racHOCTY PasiNyYHbIX NMOAX0A0B MO3BOJISET BbIOpPaTh HANOO0IEE MOAXOASLUMNE METOA JIEHEHUS )1 KaX-
A0 rpynbl NaLMeHToB.

Marepuan n meroasl. [lpoBeneH cuctemarnyeckuii 063op nybaukaumii 3a 2010-2024 rr., BKIOYAIOLMI
pPaHaOMU3NPOBAHHbIE KOHTPOJIMPYEMbIE UCC/IEA0BaHUS, MeTaaHasin3bl U KOrOPTHbIE UCCeA0BaHUS.
OueHuBanucb PUCK MHCYJIbTA, YPOBEHb PECTEHO03a, YaCTOTa OC/IOXKHEHU Y CMEPTHOCTb.

Pe3ynbrartbl. KO3 octaetcs “30/10TbiM cTaHAapToM” nedeHusi cumntomarndeckoro CCA ¢ pyuckom nHoapkra
muokapaa (1,5-2%) v noBpexaeHvs 4eperHbix HepBoB (A0 4%). CteHT CGuard™ cHuxaeT pyuck ambomye-
CKUX OCJIOXHEeHu (pecteHo3 — 1,06%, uHcynbt — 1,21%).

AHann3 nosy4eHHbIX AaHHbIX CBUAETE/IbCTBYET O TOM, HYTO KaXbli U3 METOLOB UMEET CBOU MPENMYLLEeCTBa
n orpaHnyeHus. K83 AeMOHCTPUPYET BbICOKYID 3PGOEKTUBHOCTL Y MAUUEHTOB C HUIKUM XUPYPrU4eCKUM
PUYICKOM, Tora Kak CTEHTUPOBaHue C ncrosib3oBaHnemMm cteHta CGuard™ obecrieynBaet 6osee HU3KuiA ypo-
BEHb 9MOOJINHECKMX OCJIOKHEHWI Y MaLMEHTOB C BbICOKMM puckoM. Oba meTtoaa ap@eKTUBHbI rpu 1e4eHnmn
CCA. K93 npegnoytutenbHa 4715 NaLmMeHToB C HU3KUM xupyprudeckum pyuckom, KC ¢ CGuard™ — ans naym-
E€HTOB C BbICOKUM PUCKOM OCJI0XXKHEHUIA.

Takum 06pa3om, BbI6Op MeTosa JIe4EeHNS 0/IKEH OCHOBbIBATLCSI Ha UHAVBUAYATIbHbIX XapaKTePUCTHKaX rnawm-
€HTa, YPOBHE pUCKa M Hain4um COryTCTBYOLMX 3aboneBaHnii. HeobxoanmocTb npoBeaeHus AanbHenRLmnx
nccnenoBaHWi 0OCTaeTCsl akTyasabHOW A1s YIYHLLIEeHWS [0IrOCPOYHbIX CXOA0B U M0BbILLEHUS 6e30MacHOCTU
BMELLATEbCTB.

Kno4yeBble cnoBa: kapoTuaHas aHAaPTEPIKTOMMUS, CTEHTUPOBAHNE COHHbIX apTepui; cteHT CGuard™; cte-
HO3 COHHbIX apPTEPU; ULLEMUYECKUIA UHCYITbT
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Carotid endarterectomy and carotid artery stenting
using CGuard™ stent: a literature review

G.R. Askerkhanov' ?, A.A. Dubaev?*, A.E. Kandaurov?, M.A. Kazakmurzaev?, M.N. Sadyki?

" Dagestan State Medical University, Makhachkala, Russia
2LLC “R.P. Askerkhanov Medical Center”, Makhachkala, Russia

Background. Carotid stenosis is the leading cause of ischemic stroke. The main treatment options are carotid
endarterectomy (CEA) and carotid artery stenting (CAS). The introduction of micromesh stents, such as
CGuard™, has opened new possibilities for endovascular therapy.

Carotid artery stenosis is a serious medical problem, as it leads to the impairment of brain blood supply, which
in turn increases the risk of ischemic stroke. Given the aging population and increasing prevalence of
atherosclerosis, the significance of this pathology is steadily increasing. The importance of early detection and
effective treatment of carotid artery stenosis cannot be overstated.

Study objective. A comparative analysis of the efficacy and safety of CEA and CAS using the CGuard™ stent
based on contemporary data.

Determining the optimal treatment strategy for patients with symptomatic and asymptomatic carotid stenosis
requires a comprehensive analysis of available methods and technologies. Comparing the efficacy and safety
of different approaches allows for the selection of the most appropriate treatment method for each patient
group.

Material and methods. We performed a systematic review of publications from 2010 to 2024, including
randomized controlled trials, meta-analyses and cohort studies. Stroke risk, restenosis rates, complication
rates and mortality were assessed.

Results. CEA remains the gold standard for treatment of symptomatic carotid stenosis with a risk of myocardial
infarction (1.5-2%) and cranial nerve injury (up to 4%). The CGuard™ stent reduces the risk of embolic
complications (restenosis — 1.06%, stroke — 1.21%).

The analysis of the obtained data indicates that each method has its own advantages and limitations. Carotid
endarterectomy demonstrates high efficacy in low surgical risk patients, whereas stenting with the CGuard™
stent provides a lower rate of embolic complications in high-risk patients. Both methods are effective in the
treatment of carotid artery stenosis. CEA is preferred for low surgical risk patients, while CGuard™ CAS
is preferable for patients with a high risk of complications.

Thus, the choice of treatment option should be individualized taking into account patient characteristics, risk
level and the presence of comorbidities. Further research is still needed to improve long-term outcomes and
enhance intervention safety.

Keywords: carotid endarterectomy; carotid artery stenting; CGuard™ stent; carotid stenosis; ischemic stroke
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BeepeHue

CteHo3 coHHbIx aptepun (CCA) aBnsietca on-
HOWM N3 BEAYLLMX MPUHMH ULLEMMNYECKOIO NHCYSILTA,
4yTo TPebyeT CBOEBPEMEHHOW ANArHOCTUKN U 3d-
¢ekTMBHOro nevenus (1, 2). OcHoBHbIMMK dakTopa-
MU pUCKa SBASIOTCS aTepOoCKIepos, apTepmanbHas
rMnepTeH3ns, AUCANNUAEMUS U KYPEHNE.

KapoTtngHasa aHpaptepakTomus (KO3) npmsHa-
Ha “30M0TbIM CTAHOAPTOM” NeyYeHusi, 0COOEHHO
Yy NauMeHTOB C HU3KUM XUPYPrU4ECKMM PUCKOM
(3, 4). BmecTe ¢ TeM pa3BuTME 3HOOBACKYNAPHbIX
TEXHONIOTUM Y NOSIBAEHNE COBPEMEHHbIX CTEHTOB,

Takmx kak CGuard™, 3HauMTEeNbHO pacLUMpUIn
BO3MOXHOCTM JIEYEHMS MALMEHTOB C BbICOKUM PU-
CKOM XMPYPrU4ecKnx OCIOXHeHN (5, 6).

MosBneHne crteHta CGuard™, ocHalleHHOro
MukpoceTtyaTton cuctemon MicroNet™, 3Hauum-
TENbHO CHM3WUI0 PUCK NEPU- 1N NOCTNPOLLEAYPHbIX
aMOONNYECKNX OCTTOXHEHWI (7, 8).

Llenb uccnepoBaHusi: NPOBECTUN CPABHUTESb-
Hbli aHanm3 3PPEKTUBHOCTN M GE30MacHOCTU
K33 1 kapoTMAHOro CTEHTUPOBAHUSA C UCMONb30-
BaHMem cteHTa CGuard™ Ha OCHOBE COBpPEMEH-
HbIX OAHHbIX.

Ne 80, 2025
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OnpeneneHne onTUManbHOW CTpaTerun neye-
HUS NAUMEHTOB C CMMMTOMHbIM W aCUMMATOMHbIM
CCA T1pebyeT TWATENLHOMO aHanmMsa CyLLEeCTBYIO-
LMX MeToaoB U TexHonorun. CpaBHeHne 3addek-
TUBHOCTU M 6€30MacHOCTU PasfNyHbIX NOAXOA0B
Nno3BoNseT BbIOpaTb Hanbonee NoAXOAALIMI MeTos,
NevyeHns ans Kaxaon rpynnbl NauueHToB.

MaTtepuan n metoabl

MpoBeneH cuctemaTnyeckuii aHanna nybnmka-
umn 3a nepuog ¢ 2010 no 2024 r. ¢ UCNOb30BaAHU-
em 6a3 gaHHbix PubMed, Scopus, Web of Science
N  OTEYECTBEHHbIX MEAULMHCKUX >XYPHaNoB.
Bknoyannucb paHOOMU3MPOBAHHbLIE KOHTPOMpye-
Mble nccnegosanusa (3, 4, 9), metaaHanussbl (7, 8,
10) n KoropTHble nccnegosaxms (2, 11).

Kputepun BKItoYEHUS:

* pPaHOOMU3MPOBaAHHbIE KOHTPOMPYEMbIE UC-
cNnefoBaHus;

+ cuctemMaTuyeckme 0630pbl U MeTaaHan1sabl;

* KPYMHbIE KOrOPTHblE MCCNEeA0BaHUS C Anun-
TeNbHbLIM NepUoaoM HabIOAEHUS.

Kputepun ncknoyeHns:

* Ka3yMCTUYECKNE Clyyau;

+ HeboblUMe cepum 6e3 KOHTPObHbBIX FPYNI;

* MccnenoBaHns C HeQOCTaTOYHOM CTaTUCTMNYe-
CKOW 3HA4YMMOCTbIO.

MapameTpbl OLLEHKN:

* YyacToTa MHCyNbTa (Nepu- 1 NOCToNepPaLmoH-
HbIlA nepuoapl) (5, 6, 12);

* YPOBEHb pPecTeHo3a U Tpombo3a cTeHTa (7,
8, 13);

* NepuonepaumoHHbIe OCNOXHEHNSA (MHDaPKT
Mmokapaa, NoBpexaeHne 4yepenHoix HepBoB) (1,
2,14);

+ obLwas n cepaeyHo-cocyaucTas CMepPTHOCTb
(3, 4, 15).

PesynbraTthbl

AHanNM3 NoJlyYEHHbIX AAHHbIX CBUOETENbCTBYET
0 TOM, YTO KaXAbli N3 METOL0B MMEET CBOU MpPeun-
MyLLEeCTBA M OrpaHuyeHns. K33 pgemoHcTpupyeT
BbICOKYIO 3P PEKTUBHOCTb Y NALUNEHTOB C HU3KMM
XUPYPrMyecknM puckom, Toraa Kak CTEHTUPOBaHME
¢ ucnonb3oBaHneM cteHta CGuard™ obecneynsa-
eT 6051ee HU3KNIN ypOBEHb 3MOONNYECKNX OCIOX-
HEHWN y NAUMEHTOB C BLICOKMM PUCKOM (puc. 1, 2).

KapotupHaa aHpaptepaktomua. K33 ocrta-
eTcs 9 deKTUBHBIM METOA0M JIeYEHNA CUMMTOMA-
Tnyeckoro CCA. B uccneposaHnm ACST-2 nokasaHo
CHWXeHne pucka nHeynbta Ha 50-70% npu ceoe-
BPEMEHHOM XMPYprmyeckomMm BMeLaTensctsee (1, 9).

OCHOBHbIE AAHHbIE:

* puck nHcyneta: 1,8-2,5% (3, 5);

* nHdapkT Mmnokapgaa: 1,5-2% (1, 2);
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3HAAPTEPIKTOMUMU.

* NMOBPEXAEHME YepenHbiX HepBOB: 0 4% (11,
14);

* CMepTHOCTb: <1% y NaUMEHTOB C HU3KUM PU-
ckom (3, 4).

CTeHTUpPOBaHUE COHHbIX apTEPUI C UCNOJIb-
3oBaHuem CGuard™. CteHt CGuard™ c TexHo-
nornen MicroNet™ npepoTtepaliaer ambonnsa-
LUMIO MEJSIKMX 4acTuL, 4TO OCOOEHHO BaxXHO AJis
nauueHToB C HecTtabuibHbiIMKU Onsawkamn (7, 8,
13).

KnioyeBble nokadaTtenu:

* puck nHeynoeta: 1,21% (7, 8);

*+ ypoBeHb pecteHo3a: 1,06% (7, 13);

* nepuonepaumoHHas cmepTtHocTb: 0,5-0,8%
(8,10);

* CHUXEHNe pucka TPOMOOTMYECKNX OCTIOXHE-
Huii Ha 30% (13, 15).

O6cyxpeHue

CpaBHuTENbHbIV aHanM3 nokasbiBaeT, 4yto KO3
n KC ¢ ncnonb3oBaHnem cteHta CGuard™ obna-
JaloT conoctaBumMon adgdekTnBHoCcTblio. K33

KapoTtuaHas aHaapTepaIKTOMUSI M CTEHTUPOBAHUE COHHbIX apTepuii C UCMO/Ib30BaAHUEM

creHTa CGuard™ (0630p nimtepartypsbi)
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ocTaeTcsl NpeanoYTUTEeNlbHbIM METOA0M ANS nauu-
€HTOB C HU3KUM puckoMm (3, 4), B To Bpems kak KC
pekoMeHAyeTCs naumeHTaM C BbICOKMM PUCKOM
XUPYPrUYECKNX OCNOXHEHW (7, 8, 13).

Heobxoanmo npoBefeHne panbHEMWnX paH-
OOMU3NPOBAHHbLIX WUCCEAO0BAHUA AN OLEHKN
OONrOCPOYHOM 3PDEKTUBHOCTN OAHHBIX METOA0B
(5,9, 15).

3akJilo4yeHne

Takum obpa3om, BbIOOpP MeToda NeveHus oon-
XEH OCHOBbLIBATLCS HA MHAMBUAYaNbHbIX XapakTe-
pUCTMKax naumeHTa, YpoBHE pUcka 1 Hanm4um co-

Introduction

Carotid stenosis (CS) is one of the leading caus-
es of ischemic stroke, which requires timely diag-
nosis and effective treatment (1, 2). The main risk
factors include atherosclerosis, arterial hyperten-
sion, dyslipidemia and smoking.

CEA is recognized as the ‘gold standard’ of
treatment, especially in low surgical risk patients
(3, 4). However, advancements in endovascular
technologies and the introduction of modern stent
systems, such as the CGuard™, have significantly
expanded the treatment options for patients with
high risk of surgical complications (5, 6).

The development of the CGuard™ stent,
equipped with the MicroNet™ micromesh system
has significantly reduced the risk of peri- and post-
procedural embolic complications (7, 8).

Study objective: To perform a comparative anal-
ysis of the efficacy and safety of CEA and CAS us-
ing the CGuard™ stent based on current evidence.

Determining the optimal treatment strategy for
patients with symptomatic and asymptomatic ca-
rotid stenosis requires a comprehensive analysis of
available methods and technologies. Comparative
assessment of the efficacy and safety of different
approaches enables selection of the most appro-
priate treatment method for each patient group.

Material and Methods

A systematic analysis of publications from 2010
to 2024 was performed, using the PubMed, Scopus,
Web of Science databases as well as domestic
medical journals. The analysis included randomized
controlled trials (3, 4, 9), meta-analyses (7, 8, 10),
and cohort studies (2, 11).

Inclusion criteria:

+ Randomised controlled trials;

+ Systematic reviews and meta-analyses;

nyTcTByOWMNX 3aboneBaHuin. HeobxoouMoOCTb
NpoBefeHUs OanbHENLLVX NCCNeLOBaHNI OCTaeT-
CS1 aKTyanbHOWM ANs yAy4LIEeHMs JONrOCPOYHBIX UC-
XO0O0B M MOBbIWEHNS 6e30MacHOCTU BMeLla-
TENbCTB.

O6a metopga — K93 n KC ¢ ucnonb3oBaHnem
cteHta CGuard™ - genstotca 3ddEKTUBHBIMU
cnocobamm nieYeHns CTEHO3a COHHbIX apTEPUIA.

+ KO3 npegnoytutensHa ans naumMeHToB C HU3-
KM XMPypruyeckum pmuckom (1, 3, 4).

+ KC ¢ ucnonb3osaHnem CGuard™ gemMoHCTpu-
pyeT xopoluve pesynbraTbl Y NauueHToB C BbICO-
KM PUCKOM OCIIOXHEHUN (2, 8, 13).

« Large cohort studies with long-term follow-ups.

Exclusion criteria:

+ Case reports;

« Small case series without observational/con-
trol groups;

« Studies of insufficient statistical significance.

Outcome measures:

+ Stroke rate (peri- and postoperative periods)
(5, 6, 12);

+ Restenosis and stent thrombosis rate (7, 8,
13);

+ Perioperative complications (myocardial in-
farction, cranial nerve injury) (1, 2, 14);

+ Total and cardiovascular mortality (3, 4, 15).

Results

The analysis of the obtained data indicates that
each method has its own advantages and limita-
tions. Carotid endarterectomy demonstrates high
efficacy in low surgical risk patients, whereas
stenting with the CGuard™ stent provides a lower
rate of embolic complications in high-risk patients
(Fig. 1, 2).

Carotid endarterectomy (CEA): CEA remains an
effective treatment option for symptomatic carotid
stenosis. The ACST-2 study demonstrated a 50-
70% reduction in stroke risk with timely surgical in-
tervention (1, 9).

Key outcomes:

- Stroke risk: 1.8-2.5% (3, 5);

+ Myocardial infarction: 1.5-2% (1, 2);

+ Cranial nerve injury: up to 4% (11, 14);

+ Mortality: <1% in low-risk patients (3, 4).

Carotid artery stenting using CGuard™

The CGuard™ stent with MicroNet™ technology
prevents embolisation of small particles, which is
particularly important in patients with vulnerable
plaques (7, 8, 13).

Ne 80, 2025
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Years of follow-up

Fig. 1. Comparison of survival after stenting and
endarterectomy.
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Fig. 2. Stroke rate after stenting and endarterectomy.
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Discussion
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Conclusion

Thus, the choice of treatment option should be
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search is still needed to improve long-term out-
comes and enhance intervention safety.
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O paboTe gecatoh PoccMUCKOM WKONbI MOJIOAbIX
CNeyUasucToB NO PEeHTreH3HA0BACKYNIAPHOM

AUATrHOCTUKE U NIEHEeHUIO

(Cyspganb, 25—29 mapra 2025 roga)

Essay on the 10th Russian School
for Young Specialists in Endovascular Diagnostics
and Treatment (Suzdal, March 25—29, 2025)

B mapte 2025 ropa B AOpeBHeEM ropoae
Cy3pgane, oTMETMBLUEM HedaBHO CBOE TbiCcAYe-
netmne, cocrosnacb tobunernHas, 10-a Poc-
cuUncKasa LWkona MONoAbIX CheumanancToB no
PEHTIEH3HA0BACKYNAPHON ONArHOCTUKE U Nne-
YEHUIO, B KOTOPOW MPUHANO ydacTue OKOJo
150 monogbix Bpaden m3 pasHbix FOPOOOB
Poccuu. B atom roay LLikony npoBoaunm cos-
MecTHO Poccuitckoe HayyYHoe 0OLLLeCTBO MHTEP-
BEHUMOHHbIX kapawnoaHnrmonoroe (PHOWK)
1 Hay4yHo-npakTuyeckoe obL1ecTBO Bpayen He-
OT/IOXXHOM MeoULMHbI, @ TEMOW ee cTasna npo-
6nemMa MCNoNb30BaHUSA PEHTreHSHOO0BACKY-
JIIPHBIX N XUPYPrnYecknx MeToaoB B AMaArHo-
CTUKE W NEYEHUN HEOTNOXHbIX COCTOSAHUN.
B TeueHue Tpex gHen cocTosisiocb 6 3ace-
OaHWM, Ha KOTOPbIX C NEKUUSIMU BbICTYMUIN
Beaoywme cneumanmctbl n3 MockBbl, CaHKT-
MeTepbypra, OpeHbypra. [JokTopa M3 pas-
JINYHBIX  pernmoHoB Poccunm  nony4unm
YHUKaNbHYO BO3MOXHOCTb YCJibllIaTb BbICTY-
MAEHNS MPU3HAHHbIX CNELManncToB — akage-
mukoB PAH [O.I. NocenunaHun, J1.C. Koko.a,
I0.B. benoea, yneHoB-KoppecnoHaeHToB PAH
C.C. Netpukosa n C.T. MaukenauLswuamn, npo-
deccopos B.B. demuHa, KO.B. CyBoposon,
A.M. babyHawsunu, A.B. CaBenno n ap.

Ha nepBomM 3acegaHun ¢ nekumsimv 06 UCTo-
pun OBYX Hay4yHbIX O6OLLECTB—OPraHM3aTopoB
Wkonbl BbicTynuan npeacenatens PHOUK
J1.C. KokOB 1 pyKkOBOOUTESb Hay4YHO-OpPraHu-
3aunoHHoro otgena [bBY3 “HUMK  CIl
mm. H.B. Cknudocosckoro J3M” C.A. KabaHoBa.
Akagemuk .I. MlocennaHn npegcraBui UHTE-
pecHbI goknan 06 NCTOPUN NMPOBEOEHUS LLKOS
MOJ1I04bIX CNeuuannucToB, a gupekTop Hay4Ho-
nccnenoBaTenbCckoro MHCTUTYTa CKOPOM NOMO-
wn um. H.B. CknndocoBCKOro, 4ieH-Kopp.
PAH C.C. lNeTpukoB pacckadan 06 MHHOBaLM-
OHHbIX TEXHONIOrNAX HEOTNIOXKHON MeauLMH-

CKOIM nomowm OG0fbHbIM C CepAeYHO-CoCyam-
CTbiM/ 3aboneBaHNs M B CKOPOMOMOLLHOM
cTaumoHapHoM kKomrekce. Ha aTom xe 3ace-
JaHUN COCTOSSIOCh BPYYEHME NaMSTHbIX Mega-
nen MMeHN 0gHOro N3 OCHOBOMOJIOXKHVKOB OTE-
4YeCTBEHHOW peHTreHxupyprmumn KOpmnsa Camymno-
Buya lMeTpocsaHa psay nuu, BHECLUMX OCOObIA
BKJ1a4, B pa3BmTue 3TOM CneymanbHOCTI.

[lBa 3acegaHuns, COCTOSIBLUMECSH BO BTOPOWN
neHb paboTbl LWKOJbl, OblI NOCBALLEHbI PEHT-
reH9HO0BACKYNAPHbLIM MeTo4aM ANArHOCTUKU,
NPOPUNAKTUKU U JIeYEeHUS OCTPOro nHoapkra
Muokapaa (OMM) 1 oCTpbIX HapyLUEHUA MO3-
roBoro kpooob6patieHus. Aupektop HIL, nH-
TEPBEHUMOHHOW KapAvoaHrnmoaormm [oKTop
mMeanuuHckux Hayk C.MN. CeMnTko pacckasan
o6 wunctopunm pas3BUTUA STUX METOAOB.
OO630pHY0 NlekKUU0 0 MeTodax AMarHOCTUKK
OWM, 0 ero KNMHNYECKNX MPOSABIIEHNSAX U O Me-
ToOoax MeOMKaMEHTO3HOW Tepanuu npencrta-
BN 4dneH-kopp. PAH C.T. Maukenauwsunu.
Mpodeccop B.B. AemunH noapobHO pacckasan
00 MCNoNb30BaHUKM Pa3fINYHbIX METOAMK BU3Yya-
nn3aumm B gmnarHoctuke OVM. Jlekumm akape-
muka PAH [O.I MocenunaHun mn npodeccopa
M.M. Anwimnbas Obinv NOCBSALLEHbI ABYM VMHBA-
3MBHbIM MeTogam nedeHnsa OVIM — peHTreH-
9HOOBACKYNAPHOMY U XUPYPrnyeckomy.
06 mcnonb3oBaHUK HOBEWLWEN pa3paboTkm —
cTtpaterun YKB 6e3 meTanna npum ocTpoMm Ko-
POHApPHOM CUHAPOME pacckasan npodeccop
A.M. babyHawsunu. Cneumannctbl n3 CaHKT-
MeTepbypra u MockBbl NpeacTaBmnm Noapoob-
HYIO KAPTMHY COBPEMEHHOIO0 COCTOSAHMSA NpPO-
6neMbl OAMArHOCTUKM U NedYeHns HapyLlleHuii
MO3roBoro KkpoBoobGpauieHus. [Mpodeccop
A.B. CaBenno pacckasan o6 ocHOBax aAnarHo-
CTUKN 1N 3HO0BACKYSPHOrO Ne4YeHnsa nwemm-
4ecKoro WHcynbTa, nekuymto 06 Mcnosb3oBa-
HUN SHO0BACKY/ISPHBLIX METOA0B NPU JIEYHEHUN
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KpaHuouedanbHOW TpaBMbl NpoYUTasn KaHOu-
OaT MeguUMHCKMX HayK, CTapLlwnii Hay4YHbIA CO-
TpyaHuk HAW CIT nm. H.B. CknndocoBckoro
B.E. PabyxunH, a 0 ponm aTux Xe MeTonOB B
NledyeHun apTepuasbHbIX aHEBPU3M U apTepuo-
BEHO3HbIX MasibopMaLMin FOJIOBHOIO MO3ra B
YC/I0BUSIX UX OCTPOro paspbliBa pacckasan 3a-
BEAYIOLLNA OTAESIEHUEM PEHTrEHXUpyprmye-
CKNX METOAO0B AVNArHOCTUKMN U neveHns Oroy
“PepnepanbHbiil LEHTP MO3ra 1 HEMPOTEXHOIO-
run” @MBA Poccuu M.[. MatBeeB. AkageMunk
PAH J1.C. KokoB 1 OOKTOpP MEOANUUHCKUX HayK
A.C. TepelleHKO npencrtaBunv nekumm o AByX
MeToAdax NPOPUNAKTUKM OCTPbIX HapyLleHUN
MO3roBOro KpoBoOOpaLLEHUs — OKKJIIO3UM OT-
KPbITOrO OBaJIbHOMO OKHa W OKKJIIO3UM yulka
NIeBOro npencepans.

Temon nepBOro 3acepaHusi B MNATHULY,
28 mapta 2025 rona, ctanu aHOoBaCKyNsaApHbIe
METOoAbl IeYeHnss NOBPEXOAEHN MarnmcTpanb-
HbIX COCYOOB M YrpOXaloLWmMX XN3HN KPOBOTE-
yeHur. VIHTEPECHYI0 NEKUMI0 O CIIOXHOCTAX
B MPUHSATUMN PELLIEHUN NPV NPOBEOEHUNN 3HOO-
BaCKYJIAPHOIrO remMocTtasa BbICTynuia OOKTOp
MEONLMHCKNX HayK, 3aBeaylollas oTaeneHnem
PEHTreHXUPYPrmyeckmnx MeTo40B ANAarHOCTUKN
n nedyenma KnuHuyeckoln 60nbHULLI Nel122
um. J1.I. Cokonosa 0.B. CyBopoBa (CaHkT-
MeTebypr). O6 3HOOBACKYISAPHON ANArHOCTU-
KE N NIEYEHMNN MNOBPEXOEHUA MarucTpasbHbIX
COCY[0B rOJiIOBbl U LLEN FOBOPW B CBOEN Jiek-
umm npodeccop, 3aMeCcTUTESb HavyasibHMKa Ka-
denpbl HeMpoxmpypruv BoeHHO-MeanumMHCKON
akagemun nm. C.M.Knposa, rmaBHbIv cneuma-
JINCT MO PEHTreH3HA0BACKYNApPHbIM  Auar-
HocTuke 1 nedeHnio MO PP A.B. Casenno,
CTapLIVii Hay4YHblA COTPYOHUK OTOENEHUS
PEHTreHXUPYPrmyecknx MeTo40B ANAarHOCTUKN
n nedyenns HAM CI um. H.B. CknndocoBckoro,
KaHonpat meguumHckux Hayk H.P. YepHas
npencraesuna nekumio 06 9HO0BACKYASPHOWN
KOppekumn paspbiBOB aopTbl. JokTop mean-
UMHCKMX HayK, npodeccop kadenpbl BOEHHO-
nonesonn xmpyprum BMA um. C.M. Kuposa
A.H. leTpoB pacckasan 00 MCNONb30BaAHUMU
MHHOBAUMOHHOIO MeToAa — peaHnMaunoHHON
9HO0BACKYNSAPHON OansoHHON OKKJ3UN
aopTbl (POBOA) B yCNOBUSX XU3HEYrpOXalo-
LNX KpoBOTEYEeHUN. B KoHLe 3acenaHuns Obin
npoBeneH MacTep-kiacc rno MCrosib30BaHUIO
3HO0BACKY/ISIPHbBIX BMELLATENbCTB U MPUEMOB
ONA KYNMMPOBAHUSA XU3HEYrpoXatowmx KPoBO-
TEYEHUN.

BTopoe 3acepaHue B TOT Xe€ OeHb Oblio
MOCBSILLLEHO HE MEHee BaXXHOW npobneme — ou-

arHoCTuKe, Ie4eHNIO N NpodunakTMke TPoMob0-
amMbonuu neroyHo aptepun. PasnuyHbie
acnekTbl 3TON nNpodnembl OblNM OCBELLEHbI
BnekumnsaxJ1.C. Kokoa, cOTpyaHMKOB MIHCTUTYTa
KNMHu4Yeckom kapauonormm nm. A.J1. MacHukoBa
HMWL, «kapgunonormm uvMEHM akagemuka
E.N. YazoBa p[gokTtopa MeguLMHCKUX Hayk
H.M. danHunnoBa v kKaHgmpata MeOuLUHCKUX
Hayk K.B. MepwmnHa, 3aBeaylouero oTaeneHun-
€M PEHTIEHXNPYPrUYECKMX METOAOB AuarHo-
ctukn n nededHna HUM CIl um. H.B. Cknu-
docosckoro M.B. lNapxoMeHKoO.

Temown nocnegHero 3acepanua LLkonel, co-
cTosiBLUErocs yTpom B cyb660Ty, 29 mapTa, cTa-
NN 9HOO0BACKYNAPHbLIE TEXHONIOMUU NpU nede-
HUN >KN3HEYrpoXarowmx HapyweHUn putma
M NPOBOAMMOCTM cepaua. IToN akTyasibHOWN
npoo6neme OblNV MOCBALLEHbI NEKUMX O0KTOpa
MEONLUMHCKMX HaykK, 3aBeAylOLLEero oTaeneHu-
€M XMPYPrn4eckoro nevYeHns CAOXHbIX Hapy-
WEHNN pUTMa Cepaua v 3ekTpoKkapanocTu-
mynauun HMWL, sHookpuHonorum UN.A. Xam-
Haragaeesa W AO0OKTOpa MEAMUMHCKUX Hayk,
pykoBoauTens nabopatopun XMpypruyeckmx
N PEHTIEHXMPYPrNYECKNX METOAOB JIeYEHUS
HapyLeHnn putMa cepaua oTaesna cepaeyHo-
cocyguctonm xupyprmm MHCTUTYTA KIUHUYe-
ckow kapauonoruv um. A.J1. MacHnkosa HMWL],
Kapguonorum nmeHun akagemuka E.N. Yasosa
0O.B. CanenbHMkoOBa, paccka3aBLUyX 00 NCMNOJb-
30BaHUN KaTETEPHbIX TEXHOJIOMMA B JIEHEHUN
TaxMapuTMmi U 0 NPUMEHEHNN BHYTPUCEPOEY-
HOW axokapguorpadum npu nNe4EeHUN XnU3Hey-
rPOXXatoLLUX XENYA0UYKOBbIX apUTMUN, a TaKXe
Kanangata MeguuUMHCKMX Hayk, 3aBeayloLlero
OTOENEHMEM PEHTreH3HA0BACKYSAPHbIX METO-
OB gmarHoctmkm u nedeHma [KB Ne29
um. H.9. baymaHna PI. XoBanknHa, npeacraBmB-
wero 0630p MCNOSIb30BAHNS SHAOBACKYPSHbIX
TEXHONOMNI NMPU NeYeHnn 6pagnapuTMnii.

MoagbiToxueas paboTy LLkonbl, xoyeTca oT-
MEeTUTb, 4YTO BblOpaHHas TemaTuka okalanacb
BECbMa aKkTyanbHOW. XuBasi gucKyccusi, Npo-
XOOMBLUAsi MOCSIe KaxAoro 3acegaHus, cBuae-
TenbCTBOBajsa O HenoaneslbHOM WHTepece
MoJiodbiX Bpayen, OykBasibHO 3acbiNaBLUMX
BOMNpocamm nekTopoB. CogepxxaTenbHOCTb 3TUX
BOMPOCOB CBUAETENLCTBYET 00 uHTErpaumm
cnywaTtenen B npobnemaTtuky, 06 nx rmyobokom
MOHVNMAaHUN COBPEMEHHbIX METOAO0B AMarHo-
CTUKMN, Nle4eHns 1 NPpoduNakTUKN pPasanyHbIX
HEOT/TIOXHbIX COCTOAHMNI

XKenaem Bcem cnywatenam LLkonsl yoayum mn
Hay4HbIX YCMNexoB, HAAEEMCS Ha gasibHenwee
COTpyaAHUN4eCTBO!
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In March 2025, in the ancient city of Suzdal,
which recently celebrated its millennium, the
10th anniversary Russian School for Young
Specialists in Endovascular Diagnostics and
Treatment was held, attended by about 150
young physicians from various cities across
Russia. This year, the School was organized
jointly by the Russian Scientific Society of
Interventional Cardioangiology and the
Scientific and Practical Society of Emergency
Medicine Physicians. The program of the
School focused on the use of endovascular
methods of diagnostics and treatment for vari-
ous emergency conditions. Over the course
of 3 days, the leading specialists from Moscow,
St. Petersburg and Orenburg presented their
lectures. Young doctors from various regions
of Russia got a unique opportinity to listen
the presentations by the renowned experts —
the Academicians of Russian Academy of
Sciences D.G.losseliani, L.S.Kokov, Yu.V. Belov,
Corresponding Members of RAS S.S. Petrikov
and S.T. Matskeplishvili, Professors V.V. Demin,
Yu.V. Suvorova, A.M. Babunashvili, A.V. Savello
et al.

On the first day, the chair of the RSSICA
L.S. Kokov and the head of the Scientific and
Organizational Department of the N.V. Sklifo-
sovsky Research Institute for Emergency
Medicine, S.A. Kabanova, delivered lectures
on the history of the two organizing societies.
Academician of the Russian Academy
of Sciences D.G. losseliani presented an en-
gaging talk on the history of the Young
Specialists Schools, and Corresponding
Member of the Russian Academy of Sciences
S.S. Petrikov, Director of the Sklifosovsky
Research Institute of Emergency Medicine,
spoke about innovative technologies of emer-
gency care for cardiovascular diseases in the
settings of an emergency hospital. During the
same session, several persons have been
awarded with memorial medals of one of the
pioneers of endovascular surgery in our coun-
try, Yuri S. Petrosian, for their particular contri-
bution to the development of this specialty.

Two sessions on the second day were dedi-
cated to endovascular methods for diagnosing,
preventing, and treating acute myocardial in-
farction (AMI) and acute cerebrovascular acci-
dents. Dr. S.P. Semitko, Director of the
Interventional Cardioangiology Center, shared
insights on the evolution of these methods.

Corresponding Member of RAS S.T. Matske-
plishvili gave an overview lecture on the diag-
nosis and clinical manifestations of AMI and
its pharmacotherapy. Professor V.V. Demin
elaborated on imaging modalities used for di-
uagnosing AMI. The lectures of Academician
D.G. losseliani and of Professor M.M. Alshibaya
were dedicated to two invasive methods of the
treatment of AMI — endovascular and surgical
interventions. Professor A.M. Babunashvili
spoke about the use of a cutting-edge technol-
ogy - the strategy of metal-free PCI for acute
coronary syndrome. The experts form
St. Petersburg and Moscow presented a de-
tailed status update on the problem of diagnos-
tics and treatment of cerebrovascular acci-
dents. Professor A.V. Savello gave a lecture on
the basic concepts of diagnosis and treatment
of ischemic stroke; Candidate of Medical sci-
ences Senior research worker of Sklifosovsky
Institute of Emergency Medicine V.E. Ruabukhin
spoke about the use of endovascular techniques
for the management of craniocephalis trauma,
and the Head of the department of endovascular
methods of diagnosis and treatment of the
Federal Center of Brain and Neurotechnologies
P.D. Matveev presented a lecture on the use of
the same techniques for the treatment of arterial
aneurysms and arteriovenous malformations of
the brain. Academician of RAS L.S. Kokov and
Doctor of Medical sciences A.S. Tereschenko
gave the lectures on two methods of preventing
acute cerebrovascular accidents — the occlusion
of the patent foramen oval and of the left atrial
appendage.

On Friday, March 28, 2025, the first session
focused on endovascular treatment of major
vascular injuries and life-threatening bleeding.
Doctor of Medical sciences, Head of the
Department of endovascular methods of diag-
nosis and treatment of the Clinical hospital N122
Yu.V. Suvorova (St. Petersburg) discussed the
decision-making challenges in endovascular
hemostasis. Professor A.V. Savello addressed
diagnostics and treatment of head and neck
vascular injuries, and Dr. N.R. Chernaya pre-
sented on endovascular aortic rupture correc-
tion. Professor A.N. Petrov described the inno-
vative technique of REBOA (Resuscitative
Endovascular Balloon Occlusion of the Aorta)
in patients with life-threatening bleeding. The
master class on the use of endovascular inter-
ventions and techniques for the reversion of
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lofe threatening bleeding was conducted at the
end of the session.

The second session that day dealt with the
diagnosis, treatment, and prevention of pulmo-
nary embolism. The topic was covered in lec-
tures by L.S. Kokov, Drs. N.M. Danilov and
K.V. Mershin from the Myasnikov Institute of
Clinical Cardiology, and Dr. M.V. Parkhomenko
from the Sklifosovsky Institute.

The final session of the School, on Saturday

morning, March 29, covered endovascular
technologies for treating life-threatening
arrhythmia and conduction disorders.

Dr. I.LA. Khamnagadayev from the Research
Center of Endocrinology and Dr. O.V. Sapelnikov
from the Myasnikov Institute of Clinical
Cardiology spoke on catheter-based treatment
of tachyarrhythmias and the use of intracardiac

echocardiography for ventricular arrhythmias.
Dr. R.G. Khovalkin, Head of the Department
of Endovascular methods of Diagnosis and
Treatment of the Bauman City hospital Ne29
presented an overview of endovascular meth-
ods for bradyarrhythmia treatment.

In summary, the chosen topics proved to be
highly relevant. Lively discussions followed
each session, reflecting the genuine interest of
the young doctors who actively questioned the
lecturers. The depth of these questions demon-
strated the participants’ engagement and deep
understanding of modern diagnostic, treat-
ment, and prevention methods for emergency
conditions.

We wish all School participants success
and scientific achievements and look forward
to further collaboration!
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NPECC-PENIN3

C 28 peBpansa no 1 mapta 2025 roga B MockBe cOCTOSCS
KypcC no nevyeHnto KpUTUYECKOM NLEMUN HUXKHUX KOHEYHOCTEN
KNHK2025 npu nopaepxke HaumoHansHoro obuiectsa CreunanmcToB
no nevyenuto naumeHToB ¢ KMHK n Poccuiickoro Hay4Horo o6uiectea MHTEPBEHLIMOH-
HbiXx KapauoaHruonoros (PHOWK). 3To meponpuaTtue ctano yxe TpaauuUNOHHbIM
1 9-M no cyeTy ¢ Havana 2000-x roooB, Koraa Ha aTane 3apoXAeHUs SHAO0BACKYNSAP-
HOM XMPYPrmM Kak cneumasnbHOCTM rpynna Bpaden co3[ano COOOLLECTBO W MepBbI
obpasoBaTesibHbl LUK, NMOCBSLEHHbIM IEYEHUIO NAaLMEHTOB C Yrpo30i amMnyTaumm
HUXKHUX KOHEYHOCTEWN.

3apgaya Kypca — oby4deHune 1 paclumpeHmne KoOMMNeTeHUMin Kaxaoro n3 crneuyanm-
CTOB, NPUHUMAIOLLMX y4acTue B nedeHnn naumeHTos ¢ KMHK ona cHuxeHua konnye-
CTBa BbICOKMX aMnyTauuii HUXKHUX KOHEYHOCTEN BO BCEN CTpaHe, COBMECTHOE 0OCYX-
LEeHVE OCTPbIX N aKkTyasibHbIX BOMPOCOB, BK/OYAs HOBbIE TEXHONOMMW 1e4EHUS — CO-
CyOMCTON naTofiornu, paH n obuwei Tepanuu, BHegpeHne Hanbonee adPeKTUBHbIX
METOANK B €XEOHEBHYIO KIIMHNYECKYIO MPAKTUKY.

M3BECTHO, YTO MYAbTUAUCUUMIVHAPHBIA NOAX0A, CTan yXXe HEeKOTOPbIM TPEHOOM
BO MHOMMX OTPACisiX COBPEMEHHOW MeauvuuHbl. B obnactu nevyeHus nauueHToB
¢ KMHK 6e3 aToro aencTBmnTeibHO HEBO3MOXHO J0OUTLCS pel3ynbraTta, HEBO3MOXHO
OTAENIbHO FOBOPUTbL NPO COCYAMCTbIE BMELLATENbCTBA, N NIEYEHNE PaH, Un obLLme
pucku naumeHToB. Kypc npegHasHayeH st XMpypros 00LLLero npoduns, BbIHYXXAEHHO
BbINMOJIHAIOLLMX BbICOKME amMnyTaLmu, Aas COCYaUCTbIX CMELManUCTOB — PEHTIEHIHA0-
BACKYJSIPHbBIX XMPYProB, COCYAUCTbIX XMPYProB, a Takke CrneumanucTtoB, 3aHMMalo-
LLMXCS NNEYEHNEM NALMEHTOB C CUHAPOMOM AnabeTnYeCcKOm CTOMbI U COMYTCTBYIOLLEN
natonormemn (3HOOKPUHOAOIroB, Kapanosoros).

B meponpuaTtum npuHano ydactue 6onee 380 Bpayei-crneumanmctos, Obim npo-
Be[EeHbl NNEKUMOHHbIE 3acedaHns 1 OOoknaapl, ABa MACTep-kiacca no TEXHONOrMAM
JIe4eHVs paH, a Takke MacTep-Kiacc rno Metoaam NpPoOBOAHUKOBOW aHECTE3Un nauy-
eHToB ¢ KMHK B coTpyaoHudecTBe ¢ ApxaHresibCKoW LKOJON fie4eHnsa 60nm, a Takke
BMepBble B 3TOM OTpacin — kagaBep-Kypc. B pamkax Kypca npu nogaepxke PHOUK
npoBeneHo obcyxaeHne KOHCEHCYCHOro JOKyMeHTa Mo KOHCEPBATUBHOMY JIEHEHUIO
MauyieHToB C NepemMexaroLlencad XpoMOTON — 3arnfaHMpOBaHbl JanbHENWue Lwarm
Mo COTPYAHMYECTBY ¢ PoccuUinckmm oOLLEeCTBOM KapAuoioroB B 3To o6nacTu.

Cnepytowmin kypc B ogHogHeBHoM dopmate «KNHK-kny6» nnaHmpyetcs yepes
rog — B desparne 2026 roga. NMognucatbcs Ha 06HOBNEHME MHDOoPMaLMN O Meponpu-
ATUAX, MOCMOTPETbL GOTOPENOPTAXK C Kypca Bbl MOXeTe Ha BeO-canTe MeponpusaTus
rno agpecy:

kink-conference.ru
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NHDOOPMALINA

K HK

PRESS RELEASE

From February 28 to March 1, 2025, the Course on the Treatment
of Critical Limb Ischemia of the Lower Extremities — KINK2025 — was held
in Moscow with the support of the National Society of Specialists in the Treatment
of Patients with Critical Limb Ischemia and the Russian Scientific Society of Interventional
Cardioangiology. This event has become a tradition and was the 9th in the series since
the early 2000s, when a group of physicians, at the dawn of endovascular surgery as
a specialty, created a community and conductedthe first educational cycle dedicated
to the treatment of patients at risk of lower limb amputation.

The goal of the Course is to train and expand the competencies of every specialist
involved in the treatment of patients with CLI, in order to reduce the number of major
lower limb amputations nationwide, and to collectively discuss urgent and relevant
issues, including general therapy and new technologies for treating vascular
pathologies and wounds, and to implement the most effective methods into daily
clinical practice.

It is well known that the multidisciplinary approach has become a trend in many
fields of modern medicine. In the treatment of patients with CLI, it is truly impossible
to achieve results without it — vascular interventions, wound care, and the overall
risks faced by patients cannot be addressed in isolation. The Course is intended for
general surgeons who are often forced to perform major amputations, for vascular
specialists —endovascular surgeons, vascular surgeons — as well as for professionals
treating patients with diabetic foot syndrome and comorbidities (endocrinologists,
cardiologists).

More than 380 medical specialists participated in the event. It featured lecture
sessions and presentations, two master classes on wound treatment technologies,
and a master class on regional anesthesia techniques for CLI patients, held in
cooperation with the Arkhangelsk Pain Management School. Additionally, for the first
time in this field, a cadaver course was conducted. As part of the Course and with the
support of the Russian Society of Interventional Cardioangiology (RSICA), a Consensus
Document on the Conservative Treatment of Patients with Intermittent Claudication
was discussed — further steps for cooperation with the Russian Society of Cardiology
in this area are planned.

The next one-day course, “KINK Club”, is scheduled for February 2026. You can
subscribe for updates about future events and view a photo report from the course on
the event website:

kink-conference.ru
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