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INTERVENTIONAL CARDIOLOGY

CouetaHHble nNpoLeaypbl IHAOBACKYNAPHOIo
TPAHCAOPTa/IbHOIrO NPOTE3UPOBAHUA AOPTA/IBHOTO
knanaHa (TAVI) u cteHTMpOBaHHUA KOPOHAPHbIX
apTepuit y 60nbHbIX aopTanbHbiM cTeHo30M U UBC:
TaKTMKa B OTHOLWEHHUHU NOC/Ief0BaTEe/IbHOCTH

3TUX ABYX Npoueayp

A.I". ocennann'?*, E.A. Kopanea? O.B. 3axaposa?, E.A. CaBesos?,
A.B. CtrenaHos?, B.A. Kprokos?, A.H. PoratoBa?, B.B. ®omeHko?, [1.A. Acanos?

'Kageapa nHTepBEHLMOHHOV KapamoaHrnoaorum IHCTuTyra npogpeccmnoHaibHoro obpa3oBaHusl
draoy BO lNepsbiti MITMY num. U.M. CevyeHoBa MuH3aapasa Poccun, Mocksa, Poccus

2Q@rbY “HayyHo-npakTn4eckuii LEHTP MHTEPBEHLMOHHOM KapanoaHrnoaorin” MuHaapasa Poccun,
Mocksa, Poccusi

Kom6yHaums Xupypru4eckoro rnpoTe3npoBaHUs a0PTalbHOMo KjarnaHa v aopTOKOPOHAPHOro LLUYHTUPOBAaHUS
SaBISIETCS “30/10TbIM CTAHAAPTOM” AJ151 JIe4eHUs1 60JIbHbIX C a0PTasIbHbIM CTEHO30M U ULLIEMUYECKOM 601€3HbIO
cepaua (UBC). OgHako y 60JIbHbIX C BbICOKUM OMNepaumoOHHbIM PUCKOM Uy HeorepabesibHbix 60JIbHbIX Ha
CMEHY KJ1aCCUYEeCKOK oriepauny BCe 4alle MpUXoassT SHAOBACKYJISPHbIE Mpouenypbl TpaHCcaopTasibHOro
npoTe3npoBaHus aopTasibHoro kaamnaHa ( TAVI) n cTeHTupoBaHusi KOPOHAaPHbIX apTepui. Hegoctato4yHo noJsiHO
U3y4eH JLLIb BOMPOC O MOCAEA0BaTe/IbHOCTU BbIMOJHEHNUST 9TUX BMELLATesbCTB. MHeHVs KIVHULNCTOB
o AaHHOMY BOMPOCY MPOTUBOPEYUBLI. B HacTosiLee Bpemsi He CylecTByeT pas3paboTaHHOV cTpareruu,
kak v korga neuntb VIBC y naumeHToB, HanpaBiaeHHbIX Ha TAVI. B To xe BpemMsi Kak OAHOMOMEHTHOE, Tak v
r1o3TarHoe NHTEePBEHLUMNOHHbIE BMeLLaTe/IbCTBa PACCMaTPUBAaKOTCS MHOMMMU CrieLnaancTamMm Kak BO3SMOXHbIE
BapuaHTbl ie4eHUs1 60JIbHbIX C a0PTaslbHbIM CTEHO30M U conyTcTByroLer UBC.

KnroueBble cnoBa: aoptasibHblli CTEHO3, nluemuydeckas 601e3Hb cepaLa, KOPOHapHbIe apTepun, rnocaeno-
BareJIbHOCTb 9HAOBACKY/ISIPHbIX MPOoLeayp.

Endovascular Transcatheter Aortic Valve Implantation
(TAVI) Combined with Coronary Stenting

in Patients with Aortic Stenosis and CHD: Strategy
for Subsequence of these Two Interventions
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Combination of surgical aortic valve replacement and coronary artery bypass grafting is the “golden standard”
for patients with aortic stenosis and coronary heart disease (CHD). Nevertheless, in patients at high surgical
risk and in inoperable patients endovascular transcatheter aortic valve implantation (TAVI) and coronary
stenting replace conventional surgery more frequently. The issue on subsequence of these interventions is not
clearly understood. The clinicians’ opinions on this issue are controversy. Currently, there is no developed
strategy regarding how and when to treat CHD in patients referred for TAVI. At the same time, many experts
consider both simultaneous and staged interventions as possible treatment options for patients with aortic
stenosis and concomitant CHD.

Keywords: aortic stenosis, coronary heart disease, coronary arteries, subsequence of endovascular
interventions
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ATEPOCKNEPOTUYECKNIN CTEHO3 aopTasibHO-
ro knanaHa (ACAK) saBnseTtca Hambonee pac-
NMPOCTPAHEHHOW nNaToNoOrMen aopTasibHOro
knanaHa cepagua (1). PacnpoCTpaHEHHOCTb
ACAK nporpeccuBHO yBENNYMBAETCH C BO3pPaC-
TOM, SIBJISISICb NPENMYLLIECTBEHHO BOJIE3HbIO MO-
>KMJTIOrO 1 CTApPYeCcKoro Bo3pacTa. Y naymeHToB
o160 o 80 net npmnaHaky gereHepaumm v kasb-
LUMHO3a aopTaJibHOro knanaHa AnarHoCTupy-
toTcs NpmbnmantenbHo B 40% cnyyaes, Toraa
Kak cpean 6onbHbiXx cTtapwe 80 neT aHano-
rMYHbIE U3MEHEHUSA HabNOAaTCa yXe ¢ Jac-
TOTOM 75% (2).

Mo knaccudukaumm TSKECTU NOpPaxXeHus
aopTanbHOro knanana H. Baumgartner n coasr.,
BKJIIOYEHHO B OOHOBJIEHHbIE PEeKoMeHaaumn
EBponerickoro obuiectsa kapanonoros (2012)
(3) n obbeguHeHHble pekomMeHaauum Amepu-
KaQHCKOW KOJJIerMn KapauosioroB n AMepuKaH-
CKoOW accouuauumn cepgua (4), TaxesnbiMm cHnTa-
etca ACAK ¢ nnowanbto otBepctms ~1 cm? (5),
KPUTNYECKUM — KOrga 3ToT nokasarteslb MeHb-
we 0,8 cm? (6). YunTbiBas NPEK/IOHHbIN BO3pacT
M NpenpacrosioXEHHOCTb K aTepocKieposy
6onbHbIX ¢ ACAK, He yamBuUTeNbHO, 4TO Bonee
4YeM Yy MONOBUHbI N3 HUX MMEETCH ULLEMMNYEC-
kas 6onesHb cepaua (MBC) (7). STOT KOHTUH-
reHT NauueHToOB cymMTaeTcs Hambonee Tsxe-
NbIM, UMeELWMM KparHe HebnaronpusaTHbINn
MPorHo3. MOXHO cuuTaTb AO0Ka3aHHbIM, 4YTO
Hanbonee aPEPEKTUBHbIM METOAOM JleyeHUs
3TOM COYETaHHOW naTonorny SIBASIETCHA KOp-
PEKLMSA MOopoKa 1 HAPYLLEHHOro KPOBOCHabXe-
HMS cepaua. “30N10TbIM CTaHAAPTOM” KOppeK-
LM 9BNSEeTCA O4HOMOMEHTHOE XUpYyprnyeckoe
NpoOTE3MPOBAHME a0opPTasIbHOIro KfanaHa v nps-
Masa pesackynsapusaumsa muokapga (AKL).
Mo paHHbIM GoNbLUIMHCTBA aBTOPOB, Takas
ornepaumns 3HaA4YUTENbHO YiydlwaeT OThasieH-
HYIO BbDKMBAEMOCTb N Ka4eCTBO XWU3HW 60Sb-
HbIX C aopTalibHbIM cTeHo30M U NBC (8, 9).

OpaHako codeTaHHad onepauusa npoTesu-
poBaHma ACAK 1 npsmon peBackynspusaumm
MuMokapaa y naumeHToB cTapLluenn BO3pacTHOM
rpynnbl COMnpsi>XXeHa C BbICOKOW OnepauvioHHOMN
M nepunonepaLmoHHON NeTasnbHOCTbIO, O0CTU-
ratowen 15% (10, 11). NoMmumo 3TOro, y MHO-
rMx M3 HMX HabNOalTCA Cepbe3Hble nocne-
onepaunoHHble ocnoxHeHns. CnegoBaTesnbHO,
y ONpeneneHHoM 4acTu MOXWUIbIX U CTapblX
60/bHbIX ONepauuvs ¢ UCKYCCTBEHHbIM KPOBOO-
OpalleHrnemM npencTaBnsieT KpalHe BbICOKWUIA
pucK Ons XuU3Hu. Ons aTo kateropun 60nb-
HbIX C HEOABHMX MOP afibTEPHATMBOM onepauu-
SIM Ha OTKPbITOM cepaue SABMAAlTCS 3HOO0Ba-
CKynsipHble npoueaypbl TpaHCaopTasibHOro

NnpoTe3npoBaHms aopTanbHOro knanaHa (TAVI)
N CTEHTMPOBAHNA KOPOHAPHbLIX apTepuin, Npm
KOTOPbIX MOXHO n3bexaTb O0/bLIMHCTBA MPO3-
HbIX OCNIOXXHEHUW, XapPaKTEPHbIX ANA OTKPbITbIX
onepauuin. Mo MHeHuo GOoNbLUMHCTBA UCCHe-
[oBaTenen, 3T npoueaypbl SBAGIOTCS METO-
[OM BblBopa y coMaTU4eCcKu TsxkesbiX O0NbHbIX
C BbICOKUM XUPYPrM4ecknmM pPuUckom. K Hum
OTHOCATCA nauueHTsl ¢ EuroScore > 15
n STS > 10; nonnmMopObuaHOW NaToNormnen;
BblpaXXeHHbIM aopTasibHbIM CTEHO30M M paHee
MPOBEAEHHBbIMN KapOANOXNPYPrMYecKnmMm BMe-
watenbCcTBamMuy; TOTaNbHbIM KanbLUMHO30M
aopTbl [12].

Ctpaterus codeTaHHoro nedeHmsa ACAK
n MBC cyuwecTBEHHO CHUXAET 4acTOoTy Takmx
HeXenaTeslbHbIX MOCNeACTBUIN, CBSA3AHHbIX
C KOPOHapHOMN HeaoCTaTOYHOCTbIO, KaK BO3-
HUKHOBEHME WHapKTa MMmokapga v Opyrux
CEPbESHbLIX OCNIOXXHEHUI B paHHEM nocneone-
paunoHHoM nepuoge. CeroaHs Bpaa 1My Kn-
HULUMCTOB BO3HUKHET BOMPOC O LEeNnecoob-
Pa3HOCTU BbINOSIHEHUSA MpOoUEayP KOppeKkumm
aopTasibHOrO KnanaHa M HapyLweHHOro Kopo-
HapHOro KPOBOCHAOGXeHUs Yy MauuMeHToB
¢ ACAK n NBC. N3y4yeH HeagoCcTaTO4YHO MOJSTHO
NLb BONPOC, C KaKOW nocaenoBaTebHOCTbIO
BbIMOJIHATL 9TU BMewaTenbcTBa. MHeHune
KIVHUUMCTOB NO AAaHHOMY BOMPOCY MPOTUBO-
peurBbl (13-16). BONbWMHCTBO CNEUVanMCcTOB
yTBEpXaatoT, 4To 6osbHbIM ¢ ACAK n NBC
HEOOXOAMMO BbIMONIHUTL 3HA0BACKYIAPHYIO
npoueaypy Ha KOPOHapPHbIX apTeEPUSX Kak Mu-
HUMYM 3a 1 mec oo npouenypbl TAVI, cunTtas,
YTO HEBbINOJSIHEHHAS KOPPEKLUUS KOPOHAPHOWM
HeOOCTaTO4YHOCTN MOXET Aaxke Cny>Xutb hop-
MasibHbIM MPOTMBOMNOKA3aHNEM K BbIMOJIHEHUIO
npoueaypbl TAVI (17, 18). CBOIO TOUKY 3peHuUs
aBTOPbl 0OOCHOBLIBAIOT TEM, YTO BbINOJSIHEHHAS
MepBbIM 3TanoM KOpOHapHasi aHrmonnacTmka
MO3BOSINT YJYYHWNTb BacKyaapu3auuto Muo-
Kapga NneBoro Xenyno4ka, 4To B CBOKO o4epeb
MOXeT 61aroTBOPHO NOBUATbL HA pe3ynbTaThl
TAVI. Tpn Takon TakTUKe NeYeHns CyLLECTBEH-
HO CHMXaeTCHa TakXe PUCK BO3HUKHOBEHUSA
KOHTpacCT-UHAYUMPOBAHHOW HedponaTtum BBU-
[y BPEMEHHOro MHTepBana Mexay nposene-
Hnem npouenyp. OpoHako He cnenyeT 3abbl-
BaTb U 00 OCNIOXHEHUSIX, KOTOPbIE MOTYT BO3-
HUKHYTb MPW TakoOM BapuaHTe CO4YEeTaHHOro
neverna ACAK n MBC, a nMeHHO: KpoBOoTeYe-
HWE, MHCYNbT FOJIOBHOrO0 MO3ra, PUCK AEeKOM-
rneHcaumm nopoka aopTasibHOro kianaHa u T.4.
Bce 9T0 MOXET CyLECTBEHHO OCNIOXHUTbL NPO-
BeneHue TAVI, a B 4acTu cnyyaeB caenatb He-
BO3MOXHbIM €€ BbINOJIHEHME.
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BTopoi BapraHT COY4ETAHHOI O JIEHEHUSA OBYX
3aboneBaHnin, a UMEHHO, KOraa NepBbiM 3Tanom
BbinosiHaeTcs TAVI, a 3aTemM yxe CTeHTMpoBa-
HME KOPOHAaPHbLIX apTEPUN, N3YYEH B MEHbLLLEN
cteneHu. BoinonHeHne npouenypbl TAVI nep-
BbIM 3TANOM, MO MHEHUIO aBTOPOB, OTCTanBalo-
WMX 3Ty NO3MLMIO, MOXET camMo cobOon ynyu-
WNTb MMoKapamanbHylo nepdysmio gaxe npwu
HanM4YMM NOpaxXeHUs BEHEYHOrO pycna BnaoTb
[0 TOro, 4TO B HEKOTOPbIX Clly4asiX MOXHO Oy-
neT obonTmch 6e3 npoueaypbl HA KOPOHAPHbIX
apTepusx. Tem He MeHee OaHHbIN Noaxon Bbl-
3bIBAET pPs HAPEKAHU Y MHOTMX aBTOPOB BBU-
Ly TOro, 4to B CJly4ae MpoOBeOEHUSA BTOPbIM
aTanoM CTEHTUPOBaHUS KOPOHAPHbLIX apTepui
y 9TUX B60JIbHbIX OOCTYN K YCTbSIM KOPOHaPHbIX
apTepuint MOXeT ObITb CYLLLECTBEHHO 3aTpyaHEH
13-3a HanM4ma kapkaca npotesa. B ocobeHHo-
CTK 3TO KacaeTcsa npoTte3oB CoreValve. Taknm
06pa3omM, TOMbKO AasibHellee HakonjaeHus
OonbITa CMOXET AaTb OTBET HA BOMPOC O LEeneco-
00OpPasHOCTU, TEXHNYECKOM BO3MOXHOCTU U 3~
HEKTUBHOCTU MCMOJIb30BAHMA TaKOro BapuaHTa
coyeTaHHou npoueaypbl npy ACAK n UBC (19).

CylwiecTByeT TpPeTUIA BapuaHT COYETAHHOIO
aHpgoBackynapHoro nedeHna ACAK un UBC,
a MMEHHO, OOHOBPEMEHHOE (CUMYJIbTaHHOE)
BbIMOJIHEHNE CTEHTUPOBAHUS KOPOHAPHbIX
aptepuii n TAVI B npegenax ogHoM npouenyps.l.
Jonroe Bpemst 60NbLUVMHCTBO KIIMHULMCTOB Bbl-
CKa3blBASINCb NPOTMB TakoW TakTUKK, cunuTas ee
onacHol 1 HegocTaTo4HO OOOCHOBAHHOMN.
Mexay TeM 0gHOMOMEHTHas npoLlenypa Kopo-
HapHOM N aopTasibHOW KOpPpPEKUUN npeacras-
ngeTca npuBnekaTebHOM No ueaomMy paay Mo-
MEHTOB, Cpean KOTOPbIX Hambonee Ba’KHbIMU
ABASAIOTCS MEHbLUAs SMOLMOHANbHAs Harpyska
Ha OonbHOro (NpeanoyYTUTENbHEE OAVH pa3
MOABEPIrHYTbCS 3HAO0BACKYJISIPHOM onepaumu,
HEeXenu Ba pasa); COoKpalleHne CyMMapHOro
cpoka npebbiBaHMA OONbLHOrO B CTaLMOHape;
YMEHbLLUEHME NIEKAPCTBEHHOW HArpy3km Ha na-
LMEHTOB; 3kKoHOMUA cpencte un 1.4. Cnpasen-
AMBOCTU paan cnegyet OTMETUTb, YTO B MO-
crnefHee BPeEMS OTHOLUEHUE K TAKTUKE CUMYJIb-
TAHHOT O BbIMNOJSIHEHMSA 06EMNX SHA0BACKYSAPHbIX
npouenyp cpean KIMHUUMCTOB BCe Oosblue
MEHSIETCS B CTOPOHY NPUHATUSA TaKOW TakKTUKW.
Ho aHanma nutepaTypHbIX AaHHbIX NOKa3bIBaET,
YTO KOMMYECTBO Takux Npouenyp A0 HacTos-
wero BpemMeHu Hebonblwoe. P. Wenaweser
n coanT. (2011) aHanM3npyoT OaHHbIE CUMYJIb-
TAHHOrO 3HAOO0BACKYJIIPHOIO CTEHTMPOBAHUSA
KOpPOHapHbIX apTtepuin n TAVI y 36 nauyeHToB
(20). J.B. Masson (2010) n coaBT. coobuiatoT
0 15 cuMynbTaHHbIX Npoueaypax Koppekuuu

KOPOHapPHOIro KPOBOCHABXEHUSA 1 a0pTasibHO-
ro knanaxa (14). O 7 HabnogeHmnax coodLua-
toT L. Conradi u coaBT. (2011) (21). O cumynb-
TaHHbIX Npouegaypax CTEHTUPOBAHUSA KOPOHApP-
HbiX apTepuin 1 TAVI y HeCKONbKUX BGOJSIbHbIX
coobuwatoT Takke J. Mancio n coant. (2015)
(22), M.Z. Khawaja n coasTt. (2014) (23). Bce
aBTOpPbI Mokasanu BO3MOXHOCTb U 6es3onac-
HOCTb OAHOMOMEHTHON KOMOUHMPOBAHHOMN
cTpaTernu neveHns 60MbHbIX BbICOKOrO pmucka
C BblpaXXeHHbIM aopTasibHbiM cTeHo30M 1 IBC.
Mo ux XXe gaHHbIM He ObINO BbIIBIEHO OOCTO-
BEPHOMN pa3HULLbl MO NIETAJIbHOCTU U CEPbE3-
HbIM OCJIOXHEHUAM B TedeHme 30 gHen nocne
npoueaypbl Mexny naumeHTamMmu, KOTOpPbIM
BbINOJIHANACh CUMYyJbTaHHasa npouegaypa Ko-
poOHapHOro cteHTupoBaHuss n TAVI, ¢ ooHOn
CTOPOHbI, 1 NaumeHTamu, KOTOPbIM 3TU NPO-
LLeaypbl BbIMNOSHANINCL pa3aenbHo, — C APYrow.
CnepnyeT OTMETUTb, YTO Mbl ObINIV OAHUMU U3
nepBbIX, KOTOPbIE HAYaNN BbIMOJHATL O4HOMO-
MEHTHbIE COYETaHHbIE MPoUEeaypbl CTEHTUPO-
BaHWS KOPOHapHbIX apTepuin n TAVI y cTtapbix
6onbHbIX. lMepBylo Npoueaypy OAHOMOMEHT-
HOro CTEHTUPOBAHUS KOPOHAPHbLIX apTepui
n TAVI y xeHwwmHbl 84 net ¢ ACAK n MBC Mbl
BbINONHMAM 16 Hos6pa 2012 r. (24). K Tomy
BPEMEHN Y OAHOMOMEHTHbIX nMpouenyp Oblfo
3Ha4YUTENbHO 60JblLE NPOTUBHUKOB, YEM CTO-
POHHUKOB. Takas xe cutyaumsa 6bina B 2015 1.
Ha PCR - 2015, korpa Ha coBMecTHOM 3acena-
HUM npencrtaesutenen Poccunm n N3panna How
should | treat “TAVI and PCI in the treatment
of aortic stenosis with concomitant coronary
artery disease: some controversial issues”
Mbl OOKNaabiBann O Cilydae OgHOMOMEHTHOIO
CTEHTUPOBaHWNSA KOPOHAPHbLIX apTepuit n TAVI y
cTapoin naumeHTkn. Torga OOMbLUVMHCTBO Bbl-
CTyMaBLUNX KOJINIEr BbiCKa3blBa/IMCb B MOJb3yY
BbINOJIHEHNS pa3fesibHbiX Npouenyp y Takux
60nbHbIX. TeM HE MeHee Mbl NPOoAOIKaNMN Ha-
KanameaTb OMbIT CUMYJIbTAHHbIX Mpoueayp,
N Ha CEerogHAWHWM OEeHb HaMU BbIMOSHEHDI
22 npouenypbl 6e3 eanHOro rocnuTasibHOro
JNleTanbHOro ncxoga, OCTPoro nMHpapkra Mmo-
Kapfa M OCTPOro ULEMUYEeCKOro WHCYJbTa.
Pesynbratbl CpaBHUTENLHOrO aHanma3a 6au-
>Xanwero U cpegHeoTaaIeHHOro Nepruoaos no-
Crie BbINOJIHEHMA Mpoueayp npeacTaBneHbl B
Tabn. 1, 2. lna cpaBHeHust B Tabnuuax npen-
CTaBfieHbl OaHHble 55 nauueHToB, KOTOPbLIM
BbIMOJIHANACL TOJILKO npoueaypa TAVI. Kak
BWUOHO U3 NpeacTaBfieHHbIX Tabnuu, cpaBHMBA-
eMble rpynnbl JOCTOBEPHO HE OT/IMYaIUCb Mo
nonaensoLemMy O0/bLIMHCTBY U3YYeHHbIX NO-
kasatenen. [NonyyeHHble OaHHble yKa3blBalOT
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Ta6amua 1. KnnHmko-aHaMHecTMyYeckas XxapakTepucTuka 60bHbIX

OLHOMOMEHTHbIE M3onuposaHHas
Mokasatenb npouenypsl TAVI+PCI, npouenypa TAVI, p
n=22 n=55
BospacrT, roabl 77,5+3,6 78,8 £ 3,99 <0,05
Xetckuii non, n (%) 12 (54,5%) 32 (58,2%) <0,05
MocTnHdapKTHLIM kapanocknepos, n (%) 3 (13,6%) 3 (5,5%) <0,05
NYHA III/IV, n (%) 13 (59,1%) 23 (41,8%) <0,05
MnepToHuyeckas 60ne3Hb, n (%) 17 (77,3%) 28 (50,9%) <0,05
CaxapHblin gnaberT, n (%) 6 (27,3%) 4(7,3%) <0,05
XpoHunyeckas 06CTpyKTUBHAsS 601e3Hb nerkux, n (%) 3 (13,6%) 3 (5,5%) <0,05
XpoHnyeckas noyeyHass HeA0CTaTOYHOCTb, N (%) 2 (9,1%) 10 (18,2%) <0,05
ATtepocknepos 6GpaxunouedanbHbix apTepuid, n (%) 5(22,7%) 10 (18,2%) <0,05
Mocne aopTOKOPOHAPHOro WYHTUPOBaHUS, n (%) 3(13,6%) 0 <0,05
MNocne aHAOBAaCKYNSPHbLIX NpoLeayp, n (%) 0 38 (69,1%) <0,05
Syntax Score, % 18,6 £10,5 5,9%£9,7 <0,05
Logistic EuroScore, % 25,3124 19,3+12,4 <0,05
STS Score, % 10,1+6,6 8,1+6,9 <0,05
Ta6nuua 2. JaHHbie OXOKI nepen npoBeagHvemM npouenypbl TAVI
OIHOMOMEHTHbIE M3onnpoBaHHas
MNMokasatenb npouenypsl TAVI+PCI, npoueaypa TAVI, p
n=22 n=55
OB JTX, % 64,65+9,2 64,1+79 <0,001
CpepHuii rpagmeHT Ha AK, MM pT.CT. 59,6 + 16,1 61,4+15,8 <0,001
Max rpagmeHT Ha AK, MM pT.CT. 98,3+19,5 104,4 =24 1 <0,001
Mnowanb otBepcTusa AK, Mm 0,59+0,14 0,57 +0,17 <0,001
CkopocTtb notoka Ha AK, m/c 46+1,3 48+1,6 <0,001

Ta6aumua 3. OcnoxHeHns nocne npoueanypsl TAVI (30 oHelr)

OnHomoMeHTHbIe nMpoueaypbl | M3onupoBaHHas npouenypa
Flokasarer, AV PCr n 22 PVl g5
focnuTanbHasa neTanbHOCTb 0 2 (6,1%)
NHdapkT Mmokapaa 0 0
NHeynbT/TUA 0 0
WmnnaxTaums “valve-in-valve” 1(5,5%) 1(3,0%)
lemoTamnoHaga 0 3 (5,5%)
MpoTe3npoBaHme GeapeHHOn apTepum (AUCCeKLmns) 1(5,5%) 0
BNHMAr 5(27,8%) 6 (18,2%)
HPC 1(5,5%) 4(12,1%)
WmnnanTtaumsa noctostHHoro 9KC 1(5,5%) 3(9,1%)
HeobxoammocTb remogmanvsa 0 0

Ha TO, YTO BbINOJIHEHNE OJHOMOMEHTHbIX 3HO0-
BaCKYSIPHbIX NpoLLeayp CTEHTUPOBAHUS KOPO-
HapHbIX apTepuin 1 TAVI y cTapbix GONbHLIX C
ACAK n NBC npencrtaBngetTcss BO3MOXHbIM,
6e30nacHbIM 1 He COMPOBOXAAETCS BOJbLUMM
KONIMYECTBOM OCNIOXHEHUN UNU NETanbHOCTH,
HEXENN Yy aHaNOrMYHbIX MauMeHTOB, KOTOPbIM
BbINOJIHANACH TONbLKO npouenypa TAVI (tabn. 3).

OpHako Ana OKOHYaTesNbHOro OTBEeTa Ha
BOMNPOC O MecTe OAHOMOMEHTHbIX Mpouenyp
CTEHTUPOBAHNS KOPOHapHbIX aptepun n TAVI
B JIeYeHUM BONbHbIX C TAXENIbIM CTEHO30M aop-
TanbHOrO KJjlanaHa M KOpoHapHOW 60one3Hblo
HeobxoAMO danbHenllee HakomnaeHne onbiTa
1 NpoBedeHVE TWATENbHOIO CPaBHUTENBHOIO

aHanmaa mexay rpynnamMmu nayyeHToB C pa3Hbl-
MU BapuaHTaMy COYETAHHOr0 3HAO0BACKYNAaAp-
Horo nevyeHuss ACAK n MBC. BrnosnHe BeposTHO,
4TO gaxe Mocsjie HakoMAeHUs 3Ha4YuTesIbHO
OonbLUero onbiTa Mbl HE MNOJY4YMM OOHO3HAY-
HOIMO U YHMBEPCAJIbHOIO OTBETA HA MOCTABJ/IEH-
HbI BONpoOC. BepoaTtHee Bcero, B KaXgom OT-
[EeNnbHOM CcJlyyae pelleHne O BbIbope TakTUKM
OyneT NPpUHUMATbLCSA UHONBUAYaANbHO, C Y4ETOM
MHOXecTBa GakTOpOB, B MepBYylOD odyepenpb 06-
LLEro CoCTosiHMA BONbHOro, TAXECTU Nopaxe-
HUS1 KOPOHAPHOro pycna, rOTOBHOCTM Bpuragbl
crneunanncToB BbIMOJIHUTL OAHOMOMEHTHYIO
npouenypy CTEHTUPOBAHUA KOPOHAPHbLIX apTe-
pun n TAVI n 1.4. B 3akiio4eHne Mbl npeacras-
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N9eM KpaTKylo BbIMUCKY U3 UCTOPUM BONE3HU
nauueHTKn, KOTOPOoK Bbinia BbiNosiHeEHA 16 HOSA-
Opa 2012 r. nepeasi B Poccun 0 AHOMOMEHTHas
coyeTaHHas 9HAoBacKyfnsipHas npoueaypa
CTEHTUPOBAHUS KOPOHapHoW aptepumn un TAVI.

BonbHasa X., 79 net, noctynuna B HayyHoO-
MPaKTUY4ECKUN LEHTP MHTEPBEHUMOHHOW Kapauo-
aHrnonorum (HMNUWMK) ¢ xanobamu Ha cxmmaioLime
6011 3a rpyaAnNHOM 1 O4bILIKY NPU HE3HAYUTENBbHbIX
dU3NYECKUX HarpysKkax.

B aHamHe3e 6onee 20 neT NoBbILWEHWE apTepPU-
anbHoro paenexHuns (AL) oo 200/100 mm pT.CT., No-
nydana runoTeH3mBHylo Tepanuio. [Npun obcnepoBa-
Huu B 2001 r. BrepBbie OblN AMarHoCTUPOBaH aTepo-
CKNepoTUYECKNIA aopTallbHbI MOPOK cepaua, OT
npeasoxXeHHOro obcnenoBaHns B acrnekTe Xupyprim-
4YeCcKOoro feyvyeHus Bo3gepxanacb. PeBmarnam un va-
CTble aHIMHblI OTpUUAET. B TeyeHne roga otmedaer
yXyALleHne COCTOSIHUS B BUAE MNPOrpeccrupoBaHms
OJbILLKN, NOSBNIEHNE AAaBALMX BONen 3a rpyanHon.
O6cnenoBaHa B KOHCYNbTATUBHO-ANArHOCTUYECKOMN
nonuknnHnke HMUWK, roe noaorBepxaeH amarHos
MBC, cTeHO3MpyloLWwero arepocknepo3a KopoHap-
HbIX apTEPU, CTEHOKaAPAUM MOKOS U Hanps>KEHUS,
aTepocKepoTNYeCcKnin NOPOK aopTanbHOro Knana-
Ha (AK), TsbKenbli CTEHO3 YCTbs aOpPTbl C MaKCu-
MasibHbIM rpagmeHToM 96 MM pT.cT. BonbHasa Obina
rocnutanuavpoBaHa B LleHTp ana noobcnenoBaHus
M peLleHnsa Bonpoca O JalibHeNnLen TakTuke neye-
Hua. B LleHTpe naumeHTka 6bina obcnepoBaHa, B
TOM 4ucrne 6blna BbINOSIHEHA CENEKTVBHAs KOpOHa-
porpadus, No JaHHbIM KOTOPOW Oblf BbISIBNIEH npa-
BbIl TN KpoBOOOpaLleHua; cteon JIKA ¢ npusHaka-
MW MPUCTEHOYHOrO KasbLMHO3a, 6e3 reMognHamm-
4YeCckM 3Ha4YMmoro cTteHo3upoBaHuda. [IMXXB B
MPOKCMMANbHOM 1 CpedHeM cermeHTax andadys3Ho
M3MEHEHA, C y4aCTKaMy BbIPKEHHOIO KanbLVHO34;
Ha rpaHvLEe NPOKCUMAJIbHOW 1 CpedHen TpeTn cTe-
HO3 ~80%. OB JIKA, npeactaBneHHasi KpyrnHom map-
rMHanNbLHOW BETBbIO, B MPOKCUMASIbHOM U CPEOHEM
cermMeHTax Takxe ondpdysHo N3MeHeHa, ¢ y4acTka-
MM BbIPaXEHHOr0 KasbLMHO3a, Ha rpaHuLe aTux
cerMeHToB cTeHo3unpoBaHa A0 80%. lMpomexy-
To4yHas BeTBb JIKA kpynHasa, anddy3HO n3MeHeHa
Ha BCEM MpPOTsKeHnn, 6e3 3Ha4YNMbIX CTEHO3UNPYIO-
wmx nameHeHumn. NKA ¢ npmsHakamum 3Ha4nTesIbHO-
ro obbI3BecTBNEHUs1, 63 NPU3HAKOB rEMOANHAMM-
YeCKn 3HAYMMOro CTeHo3upoBaHusa. CymmapHoe
nopaxeHue no wkane syntax = 25 (puc. 1).

Mo paHHbIM yNBTPA3BYKOBOrO0 WCCNEOOBAHMUSA
cepaua nonocTtu He pacwmpenbl (KOAP JIK = 4,8 cm,
KCP JK = 2,4 cm, S JIM = 20 cm?, S TN = 13 cm?).
MmetoTca Taxenslin cteHo3 AK, (MakcrmanbHas cko-
pocTb 4,8 M/C; MakCMMasnbHbI CUCTONNYECKUIA Fpa-
ONeHT 94 MM PT.CT.; CPeOHUN CUCTONIMYECKMIA rpa-

Puc. 1. bonbHasa X., 79 neT. AHrmorpamMmma neBon Kopo-
HapHOM apTepun B JIEBON KaydallbHOW MpPOeKunn.
CTpenkamu ykasaHbl cTeHO3 6onee 75% nepepnHen
MEXOKEeNyA04YKOBOM BETBU U CTEHO3 NEPBOM MapruHasib-
HoV BeTBU ~75%.

ONEeHT 64 MM PT.CT., pacyeTHas naowaab OTBEPCTUS
AK = 0,5 cm?), MaccuBHbIN KanbUWHO3 CTBOPOK AK,
Hann4yMe yMepeHHOW aopTasibHOW HenocTaTO4YHO-
cTn (aopTtanbHasa peryprutaums Il ctenenun). Takke
ornpegendnacb KOHUEHTpuyeckas runeptpodus
mumokapaa JIK ¢ ytonuweHnem cteHok oo 12—14 mm.
30HbI HApYLWEHUS NTOKanbHOM cokpaTumocTu JIK He
BbisiBNeHbl. Ppakumsa Beibpoca JIK 68%. AopTta He
paclumpeHa, ckneposupoBaHa. JuameTp BbIBOOHO-
ro Tpakta JDK 18 mm, anametp konbua AK 21 mm,
OnamMeTp aopTbl HA YPOBHe CMHYCOB Banbcanbebl 30
MM, OMaMeTp aopTbl HA YPOBHE CUHOTYOYNSIPHOMN
30Hbl 25 MM, B MecTe HanmboJbLLUErO PaACLLUNPEHUS
BOCXOZSILLLEro oTaena aopTbl 32 MM, BbiICOTa CUHY-
coB BanbcanbBbl 14—16 MM.

CTtBOpPKKM MUTpanbHoro knanaHa (MK) ynnoT-
HEHbI, OTMeYaeTcs KanbumHO3 konbua MK ¢ nepe-
X0O0M Ha 3agHiolo cTtBopky MK (cpegHuii gmacto-
nnyeckun rpagmeHt Ha MK = 3,7 MM pT.CT.).
HepocTtatouHocTb MK | cTenenn. HepoctaTto4HOCTb
TpexcTBopyaToro knanaHa | creneHu, cuctonunye-
CKOe [AaBJfIEHVE B IEFOYHOM apTepun 27 MM PT.CT.

Mo paHHbIM anekTpokapanorpadun: puTM CUHY-
COBbIV, PerynsapHbIi, 4actoTa CepaeyHbIX CoKpaLLe-
HUn 73 B 1 MuH. Bnokapga MHMT v NBJIHMAT.

Mpu cytoyHoM MoHuTopupoBaHum IKI: 24 4 —
CUHYCOBbBIN pUTM. HacToTa cepaeyHbiX cokpalle-
Hui (HCC): MuHUManbHas yactoTa 53 yao/MuH, Mak-
cumanbHasa dactota 90 ya/MuH, cpegHasa YactoTa
63 yao/mMuH, 8 HamXenyaoodkoBbIX 3KCTPACWUCTON.
MN3meHeHne cermeHTa ST perncTtpupyeTtcs B BUAE
nenpeccuii no 1 kaHany 6onee 2 MM, aNM304M4eCKN
cBs3aHa ¢ ¢puamdeckon Harpyskon npu HYCC po
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Puc. 2. AHrvorpamma neBOli KOPOHApHOM apTepumn
B JIEBOW Kay[anbHOW NPOeKLMn Ton e 60oNbHOM nocne
npouenypbl CTEHTUPOBAHUS NEPeaHEN MEXOKENY04KO-
BOV BeTBU (Xience Prime 2,5 x 28 mMm) — 6enas cTpenka,
BETBU Tynoro kpas (Promus Element 2,5 x 20 mm) — uep-
Has cTpeska.

Puc. 3. bonbHas X. 79 net. DHooBackynsapHas TpaHc-
aopTanbHas UMMNAaHTauus BTOPbIM 3TaroM rnoce CTeH-
TUPOBAHNSA KOPOHAPHbIX apTepuii NPOTE30M a0PTasIbHO-
ro knanaHa CoreValveSystems 26 mm. CTpenkoii ykasa-
Ha yMepeHHas peryprutaums B JIEBbIA Xenyaoyek npu
aopTtorpadun.

90 yo/MunH (xoapba, noesaka B METPO MO OaHHbIM
OHEBHMKA naumeHTa). Nay3 npoaosmkuTenbHOCTbIO
6onee 2 C He BbISIBIEHO.

Mo paHHbIM nabopaTopHbIX METOAOB UCCNeno-
BaHWS KPOBWU M MOYU OTKJIOHEHWUIM OT HOPMbI HE Bbl-
SIBNEHO.

BonbHOIM BbLINO PEeLLEHO BbIMOHUTL OAHOMOMEHT-
HO CTEHTMPOBAHME KOPOHAPHbIX apTEPUN N TPaAHC-
kateTepHyto umnnaHtauuio AK npotesom CoreValve.
MepBbIM aTanom BbinMosiHeHbl TJ1AI n cTeHTMpoBa-
Hne cpegHen Tpetn NMMXB (cTeHT Xience Prime
2,5 x 28 mm), TNAM n cteHTmpoBaHmne BTK (cTeHT
Promus Element 2,5 x 20 mMm) (puc. 2). Mocne pesa-
CKynsipn3auum Mmokapga BTOPbIM 3TaroM BbIMOS-
HeHa TpaHckaTeTepHas nMmnnanTaums AK npoteaom
CoreValve System 26 mm (puc. 3). MNMoa mMecTHol
aHeCTe3MeN BbINOJIHEHA peTrporpagHasa katetepu-
3aumsa  aopTbl U aHTerpagHasa kartetepusaums
HVDKHEN MOJSIO BEHbI IEBbIM TpaHChEMOPasbHbIM
[OCTYNOM, YCTaHOBJ/EHbI MHTpoablocepbl 7 F n 6 F
COOTBETCTBEHHO. B npaBoM >xenyno4yke yCTaHOBAEH
KateTep-anekTpoa ¢ OannoHOM ANs BPEMEHHON
OKC. Nopg 06wmm o6e3bonmeBaHMeM BblaeneHa rnpa-
Bast OBA. BbiNnosHEHA MYHKUMS N YCTAHOBKA UHTPO-
nbioccepa 18 Fr. Yepes koHTpanatepasnbHylo 6e-
LPEHHYIO apTepUIo BBELAEH N YCTAHOBJIEH B HEKOPO-
HApPHOM CUHYyCe rpagaympoBaHHbIn kKaTeTep pigtail
5 Fr. IpagvieHT pasneHmsa coctaBun 60 MM pT.CT.
Mo npoBoaHuky B o6n1actb AK 3aBeaeH 6annoHHbIN
katetep anameTtpom 20 mm. Mpu ctumynsaumn HCC
nocpencteoMm OKC po 220 cokpalleHuri B MUHYTY
6blna BbINOSIHEH BannoHHasa BanbBynonnactuka AK.
Cpasy nocne atoro B obnactb AK Ha AOCTaBOYHOM
ycTpoincTBe BBeaeH npote3 CoreValve system 26 mm
M UMMNNAHTUPOBAH MO CTaHO4apTHOW metoauvke. Mpu
KOHTPOJIbHOM aopTorpadum NnpusHak HESHAYUTENb-
HOW aopTanbHOM peryprutaumm (cm. puc. 3). Mpwu
KOHTPOJIbBHOM M3MEPEHUN OCTATOYHbINM FPAaVEHT
8 MM pT.CT. M0 gaHHBLIM MHTPaoNepPaLUVoOHHON Ypec-
nuwesonHom axokapamorpadunm (H-9xoKr) snaya-
nnsuposasncsa npote3 AK, aopTanbHasa perypruta-
umMst MMHUManbHas. OyHKUMA NpoTes3a yaoBIeTBOpPU-
TenbHas. MNuKoBbIA rpagneHT coctaBmn 13 MM PT.CT.
Hannune Xnagkoctm B NOSIOCTU Nepukapia He Bbl-
aBneHo. JloctaBndioliee YCTPOMCTBO W3BJIEHEHO.
PaHa npaBoi OBA ywimTa.

Mpouenypbl Kak CTEHTUPOBAHUSA KOPOHAPHbIX
apTepui, Tak u umnaHtTaumm npoteda AK npoxoam-
nn 6e3 ocnoxHeHun. MNpoaomKNTEeNbHOCTbL NpoLe-
ayp cymmapHo coctaBunia 146 MuH, Bpems Jiy4eBOM
Harpy3ku — 21,5 M1H, 06bEM KOHTPACTHOrO Belle-
ctBa 250 mn. Ha 7-11 aeHb 60nbHas Oblna nepesene-
Ha B 3aropogHoe peabunnTauMoHHOE OTAENeHne
LleHTpa.

JvarHo3 nepes BbIMUMCKOV: NPUOBPETEHHLIN
nopok cepaua. TsKenbli aTepoCKIepoTUHeCKni
CTEHO3 aopTanbHOro knanaHa. CocTosiHMe nocne
TpaHcKaTeTeEPHON nMnaaHTaumm aopTasbHOro Kna-
naHa CoreValve System 26 mm ot 15.11.12. Nwe-
Muyeckass 6one3Hb cepaua. CteHokapaus |l dK.
CocTtosaHue nocne TJIAI n cTeHTUPOBaHUA CPeOHEN
Tpetn NMMXKB (Xience Prime 2,5 x 28 mm), TJIAl
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n cteHTupoBaHme BTK (Promus Element 2,5 x 20 mm)
ot 15.11.12 NYHA Il ®K. 'mnepToHnyeckas 060-
JIE3Hb.

ConyTcTBylOWMNIA AMarHo3: caxapHblii guabeTt
1 TMnNa, TAXEeNoro TeyeHusl, ctaamsa cybkommneHca-
ummn. NocneonepauyioHHbIN r’MNOTUPEOS (Pe3eKLumn
LLIMTOBUOHOW Xenesbl No nosoay AMddy3HO-TOKCH-
yeckoro 306a ot 1960 r.). XpOHUYEecKunii Kanbkynes-
HbI XONEeUMCTUT. XPOHUYECKNIN 3PO3UBHBIN FACTPUT,
CcTagus peMmmccum. XpoOHNYECKNin NaHKpeaTuT, cTa-
onsa pemuccum. CocTosiHMe nocne HedpaKToOMUn
cnesa no nosoay Cr ot 1991 r.

Takum ob6pa3om, Ha OAHHOM KJIMHWYECKOM
npuMmepe rnokasaHo, 4TO OAHOMOMEHTHOE
BbIMOJIHEHME TPaHCcKaTeTEepPHON MMNnaHTauumn
aopTasibHOro KkjlanaHa W MHOXECTBEHHOro
CTEHTMPOBAHUA KOPOHAPHbLIX apTepuii y naum-
E€HTKN C KPUTMYECKUM aopTasibHbiIM CTEHO30M

Atherosclerotic aortic valve stenosis (aAVS)
is the most common pathology of the aortic
valve (1). The prevalence of aAVS increases
gradually with age being predominantly a dis-
ease of elderly and geriatric patients. The signs
of aortic valve degeneration and calcification in
patients aged from 60 to 80 y.o. and in patients
older than 80 y.o. are diagnosed in approxi-
mately 40% and 75% of cases, respectively (2).

According to the classification of aortic ste-
nosis severity developed by Baumgartner H. et
al. included in the updated European Society of
Cardiology guidelines (2012) (3) and collabo-
rated American College of Cardiology and
American Heart Association guidelines (4),
aAVS is considered to be severe when the aortic
valve areais ~1 cm2 (5) and is considered to be
critical when this parameter is < 0.8 cm? (6).
Given predisposition of aAVS patients to ather-
osclerosis and their advanced age, it is not
surprising that more than half of them have
coronary heart disease (CHD) (7). This popula-
tion is considered the most severe and with very
unfavourable outcome. Correction of the valve
abnormality and impaired cardiac blood sup-
ply are proven to be the most effective treat-
ment options for this combined pathology. The
“golden” management standard is simultane-
ous surgical aortic valve replacement and di-
rect myocardial revascularization (CABG). The
most authors consider that this intervention
significantly improves the long-term survival

BbICOKOW CTEMEHW pucka “ ULEMNYECKON
Oone3Hblo cepaua TEXHUYECKM OCYLLECTBUMO
1 6e3onacHo.

TpebyloTcsa OaHHble PaHAOMU3NPOBAHHbIX
nccnegoBaHui, CpaBHMBAKOLWIMX pPa3INyHbIie
noaxoAabl B Ie4eHUM AaHHOM naTtonorun. B T1o
Xe BpeMs Kak OAHOMOMEHTHOE, Tak 1 noaTan-
HO€ MHTEPBEHLUMOHHbIE BMeELLATeNbCTBa pac-
CMaTpuBalOTCS MHOMMMU cneumanmctaMmm Kak
BO3MOXHble BapuaHTbl Nle4eHnss O60MbHbIX
C aopTajibHbiIM CTEHO30M W COMYTCTBYIOLLEN
MBC. NMoaxoauTb K peLleHmnio Bonpoca O TakTu-
Ke Jle4eHus Hago MHOMBUAYANIbHO B KaXAoM
KOHKPETHOM CJlydae, C y4eTOM MHOXeCTBa
$akTOpPOB, KacaloLLMXCS Kak caMoro 60/1bHOro,
€ro COCTOSIHUS, HanNn4nsa CepPbe3HbIX COMyT-
CTBYIOLMX 3a60NEBAHUI U T.4., TaK U JIe4eOHO-
ro ydypexneHus, roe 6ynet BbINOJHATLCA 9Ta
KOMOUHMpOBaHHadA ornepauus.

and quality of life of patients with aortic steno-
sis and CHD (8, 9).

However, the combined intervention of aAvVS
replacement and direct myocardial revascula-
rization in older patients is associated with high
operative and peri-operative mortality (up to
15%) (10, 11). Moreover, many of them have
serious postoperative complications. Therefore,
bypass surgeries in some elderly and geriatric
patients are very risky. More recently, the open-
heart surgeries in this population are replaced
by alternative endovascular procedures of tran-
scatheter aortic valve implantation (TAVI) and
coronary stenting in which most complications
specific for open-heart surgeries can be avoid-
ed. The majority of investigators consider these
interventions a method of choice in somatically
severe patients at high surgical risk. These pa-
tients include subjects with: EuroScore >15 and
STS >10; multimorbid pathology; severe aortic
stenosis and previous cardiac interventions;
total calcification of the aorta (12).

The strategy of combined treatment of aAVS
and CHD significantly reduces the incidence of
such unwanted sequelae related to coronary
insufficiency as myocardial infarction and other
serious complications in the early postopera-
tive period. Nowadays, it is unlikely that the cli-
nicians have a concern on whether it is advisa-
ble to perform procedures on correction of
aortic valve stenosis and impaired coronary
circulation in patients with aAVS and CHD. Only
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an issue on subsequence of these interventions
is not clearly understood. The clinicians’ opin-
ions on this issue are controversial (13-16).
The majority of experts states that the patients
with aAVS and CHD should undergo endovas-
cular intervention on the coronary arteries at
least 1 month prior to TAVI, considering that
unexecuted correction of coronary insufficien-
cy may even serve as a formal contraindication
for TAVI (17, 18). The authors justify their point
of view with the fact that coronary angioplasty
as the first stage will improve the myocardial
vascularization of the left ventricle which, in
turn, can positively impact the TAVI results.
Moreover, this treatment strategy significantly
reduces the risk of contrast-induced nephropa-
thy due to the time interval between the inter-
ventions. However, the possible complications
related to this combined treatment of aAVS and
CHD should be taken into consideration, i.e.
bleeding, stroke, risk of aortic valve decompen-
sation, etc. All of this can significantly compli-
cate performance of TAVI and, in some cases,
can make it impossible.

The second option of combined treatment
of two diseases, specifically, when TAVI is per-
formed as the first stage followed by the coro-
nary stenting, has been less investigated. The
authors defending this position consider that
conduction of TAVI as the first stage may im-
prove myocardial perfusion by itself even if
coronary lesions exist and, in some cases,
coronary stenting may be avoided. However,
this approach raises a number of complaints
from many authors because if coronary stent-
ing is performed as the second stage of coro-
nary stenting, the access to the coronary ori-
fices in these patients can be significantly
complicated due to prosthesis frame.
Especially, it concerns CoreValve prostheses.
Therefore, only further accumulation of expe-
rience can answer the question on advisability,
technical conditions and efficacy of this type
of combined intervention for aAvVS and CHD
(19).

There is the third option for combined endo-
vascular treatment of aAvVS and CHD, i.e. con-
current (simultaneous) conduction of coronary
stenting and TAVI. The majority of clinicians ar-
gued against this strategy for a long time, con-
sidering it dangerous and insufficiently sub-
stantiated. Meanwhile, simultaneous coronary
stenting and aortic valve replacement is attrac-
tive for several reasons among which the most
important are less emotional stress for the pa-
tient (one endovascular intervention is more

preferable than two interventions); shortened
total duration of the patient’s in-hospital stay;
reduced drug exposure to a patient, savings,
etc. It is fair to say that recently the clinicians’
attitude to simultaneous performance of both
endovascular interventions is increasingly
changing towards the acceptance of such ap-
proach. However, the analysis of literature data
shows that, to date, the number of such inter-
ventions is small. Wenaweser P. et al. have ana-
lyzed the data of simulatneous coronary stent-
ing and TAVI in 36 patients (20). Masson J.B.
(2010) has reported on 15 simultaneous inter-
ventions correcting coronary blood flow and
aortic valve (14). Seven cases were reported by
Conradi L. etal. (2011) (21). Several simultane-
ous procedures of coronary stenting and TAVI
were also reported by Mancio J. (2015) (22)
and Khawaja M.Z. et al., 2014 (23). All authors
have demonstrated the possibility and safety of
simultaneous combined treatment opinion for
high-risk patients with severe aortic stenosis
and CHD. According to their data, these au-
thors did not find any significant differences in
30-day mortality and serious complications
between patients who underwent simultaneous
coronary stenting and TAVI and patients who
underwent these interventions separately.
It should be noted that we were among the first
who started to perform simultaneous proce-
dures of coronary stenting and TAVI in elderly
patients. The first simultaneous coronary stent-
ing and TAVI in a woman aged 84 y.o. with aAVS
and CHD was performed on November 16,
2012 (24). By that time, the number of oppo-
nents to simultaneous interventions significant-
ly prevailed the number of followers. The same
situation was observed at PCR 2015 when at a
joint Russia and Israel meeting “How should |
treat” — “TAVI and PCI in the treatment of aortic
stenosis with concomitant coronary artery dis-
ease: some controversial issues” we reported a
case of simultaneous coronary stenting and
TAVI in a geriatric female patient. At that time,
most speakers supported performance of sep-
arate interventions in these patients. Never-
theless, we continued to accumulate experi-
ence in simultaneous interventions and, to date,
we have performed 22 procedures without any
in-hospital death, acute myocardial infarction
and acute ischemic stroke. The comparative
immediate and mid-term results after proce-
dures are presented in Table 1 and Table 2. The
data from 55 patients who underwent TAVI only
is presented in the tables for comparison. As
evident from data presented in the tables, the
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Table 1. Clinical and history data

Simultaneous Isolated TAVI,
Characteristics TAVI+PCI, n=2355 p
n=22
Age (years) 77.5+£3.6 78.8 £3.99 <0.05
Females, n (%) 12 (54.5%) 32 (58.2%) <0.05
Postinfarction cardiosclerosis, n (%) 3 (13.6%) 3 (5.5%) <0.05
NYHA III/IV, n (%) 13 (59.1%) 23 (41.8%) <0.05
Hypertension, n (%) 17 (77.3%) 28 (50.9%) <0.05
Diabetes mellitus, n (%) 6 (27.3%) 4 (7.3%) <0.05
Chronic obstructive pulmonary disease, n (%) 3 (13.6%) 3(5.5%) <0.05
Chronic renal failure, n (%) 2(9.1%) 10 (18.2%) <0.05
Atherosclerosis of brachiocephalic arteries, n (%) 5(22.7%) 10 (18.2%) <0.05
After CABG, n (%) 3 (13.6%) 0 <0.05
After PCI, n (%) 0 38 (69.1%) <0.05
Syntax Score, % 18.6 £ 10.5% 5.9+£9.7% <0.05
Logistic EuroScore, % 25.3£12.4% 19.3£12.4% <0.05
STS Score, % 10.1£6.6% 8.1+6.9 <0.05
Table 2. Pre-TAVI EchoCG data
Simultaneous Isolated TAVI,
Index TAVI+PCI, n=2355 p
n=22
LV EF, % 64.65+9.2 64.1+7.9 <0.001
Mean aortic valve gradient, mm Hg 59.6 £ 16.1 61.4+15.8 <0.001
max aortic valve gradient, mm Hg 98.3+19.5 104.4 £ 241 <0.001
Area of AV orifice, mm. 0.59+0.14 0.57+0.17 <0.001
Aortic valve flow velocity, m/sec 46+1.3 48+1.6 <0.001
Table 3. Complications after TAVI (30 days)
Index Simultaneous TAVI+PCI, Isolated TAVI,
n=22 n=55

Hospital mortality 0 2 (6.1%)
Myocardial infarction 0 0
Stroke/TIA 0 0
“Valve-in-valve” impantation 1(5.5%) 1(3.0%)
Hemotamponade 0 3 (5.5%)
Femoral arterial grafting (dissection) 1(5.5%) 0
Left bundle branch block 5(27.8%) 6 (18.2%)
Rhythm disturbances 1(5.5%) 4(12.1%)
Permanent pacemaker implantation 1(5.5%) 3(9.1%)
Necessity of hemodialysis 0 0

vast majority of the studied parameters did
not differ significantly between the compared
groups. The obtained data indicate that the si-
multaneous endovascular coronary stenting
and TAVI in elderly patients with aAvVS and CHD
is possible, safe and not related to a great num-
ber of complications or deaths as compared to
patients who underwent TAVI only (tabl. 3).
However, the further accumulation of experi-
ence and thorough comparative analysis be-
tween the groups of patients with various types
of combined endovascular treatment of aAVS
and CHD are required to definitely answer the
question on the role of simultaneous i coronary
stenting and TAVI in patients with severe aortic

valve stenosis and coronary heart disease. It is
possible that when much greater experience
would be accumulated, we will not get a definite
and universal answer to this question. Most
likely, in each case, the decision on the choice
of treatment strategy will be made individually
taking into account many factors, primarily,
performance status of the patient, severity of
coronary lesions, availability of the expert teams
to perform a simultaneous procedure of coro-
nary stenting and TAVI, etc. In conclusion, we
present a summary from the case history of the
first Russian patient who underwent simultane-
ous coronary stenting combined with TAVI on
November 16, 2012.
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Figure 1. Patient Zh, 79 y.o. Left coronary artery in the
left caudal projection. The arrows indicate stenoses of
the left anterior descending artery (>75%) and first
obtuse marginal branch (~75%).

Female patient Zh., 79 y.o., was admitted to the
Moscow City Centerofinterventional Cardioangiology
with complaints on pressing chest pain and short-
ness of breath on slight exertion.

She had a history of increased blood pressure
(BP) up to 200/100 mmHg for more than 20 years;
she received hypotensive treatment. On examination
in 2001, atherosclerotic aortic valve disease was
firstly diagnosed; she has refused from proposed
examination required for surgical treatment. No his-
tory of rheumatism and frequent sore throats was
registered. Within the last year, she has noted the
deterioration of her general status manifesting as
progressive shortness of breath, development of
pressing pain behind the breastbone. She was ex-
amined in the Consultative and Diagnostic
Department of the Moscow City Center of
Interventional Cardioangiology where the following
diagnosis was confirmed: Coronary heart disease.
Stenosing coronary atherosclerosis. Angina pectoris
at rest and on exertion. Atherosclerotic aortic valve
disease. Severe aortic orifice stenosis with peak gra-
dient of 96 mmHg. The patient was admitted to the
Center for further examination and deciding on fur-
ther treatment strategy. The patient was examined in
the Centre and selective coronary angiography re-
vealed the right-dominant type of blood circulation,
LMCA had the signs of parietal calcification without
hemodynamically significant stenoses. LAD is dif-
fusely changed in proximal and middle segments
with areas of marked calcification; ~80% stenosis
between proximal and middle thirds is observed;
LCX LCA presented with a large marginal branch is
diffusely changed in proximal and middle segments

with areas of marked calcification, 80% stenosis be-
tween these segments is detected. The intermediate
branch of the LCA is large and diffusely changed
along its whole length without significant stenoses.
The RCA is significantly calcified; there is no evi-
dence of hemodynamically significant stenoses.
Total SYNTAX score is 25 (Fig. 1).

According to the ultrasound data, cardiac cavities
are not dilated (LV EDD = 4.8 cm, LV ESD = 2.4 cm,
S, = 20 cm?, Siz, = 13 cm?). There is severe aortic
valve stenosis (max speed is 4.8 m/s; peak systolic
gradient — 94 mmHg; mean systolic gradient —
64 mmHg, calculated AVA = 0.5 cm?) , massive calci-
fication of the aortic valve cusps, moderate aortic
insufficiency (grade 2 aortic regurgitation). Moreover,
concentric left ventricular myocardial hypertrophy
with LV walls thickened up to 12-14 mm is detected.
No impaired local contractility of the left ventricle is
revealed. LV ejection fraction is 68%. The aorta is
sclerotic but not dilated. LV outflow tract diameter =
18 mm, AV annulus diameter = 21 mm, aortic diam-
eter at the level of Valsalva’s sinuses — 30 mm, aortic
diameter at the level of sinotubular ridge = 25 mm,
aortic diameter at the level of maximum dilation of
the ascending aorta = 32 mm, Valsalva’s sinus
height = 14-16 mm.

Mitral valve cusps are thickened, there is marked
calcification of the MV annulus extended to the pos-
terior mitral valve cusp (mean MV diastolic gradient
= 3.7 mmHg). Grade 1 mitral valve insufficiency.
Grade 1 tricuspid valve Insufficiency, systolic pres-
sure in the pulmonary artery = 27 mmHg.

Electrocardiography: sinus regular rhythm, heart
rate — 73 bpm. Right bundle branch block (RBBB)
and left anterior fascicular block.

24-hour ECG monitoring: 24 hours — sinus
rhythm. Heart rate: minimal HR — 53 bpm, maximal
HR - 90 bpm, mean HR - 63 bpm, 8 supraventricular
contractions. ST-segment depression more than 2
mm is registered in 1 lead occasionally associated
with physical activity at HR up to 90 bpm (walking,
subway trip according to the patient's diary). No
pauses longer than 2 sec were detected.

No blood and urine laboratory abnormalities were
identified.

The decision on simultaneous coronary stenting
and transcatheter aortic valve implantation using
CoreValve prosthesis was made. Transluminal angi-
oplasty and stenting of the middle third of the left
anterior descending artery (LAD) (Xience Prime 2.5
x 28 mm) and transluminal angioplasty and stenting
of the obtuse marginal branch (OMB) (Promus
Element 2.5 x 20 mm) was performed as the first
stage (Fig. 2). After myocardial revascularization,
transcatheter aortic valve implantation was per-
formed as the second stage using CoreValve system
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Figure 2. Angiogram of the left coronary artery in the left
caudal projection after stenting of the left anterior
descending artery (Xience Prime 2.5 x 28 mm) (upper
arrow) and obtuse marginal branch (Promus Element
2.5 x 20 mm) (lower arrow).

Figure 3. Patient Zh, 79 y.o. Endovascular transcatheter
aortic valve implantation as a second stage using
CoreValve Systems 26 mm aortic valve prosthesis
following the coronary stenting. The arrow indicates
moderate regurgitation to the left ventricle revealed on
aortography.

26 mm (Fig.3). Under local anesthesia, retrograde
catheterization of the aorta and antegrade catheteri-
zation of the inferior vena cava were performed via
left transfemoral access, 7F and 6F sheaths were
placed, respectively. Balloon catheter for temporary
pacing was inserted in the right ventricle. Under gen-
eral anaesthesia, the right common femoral artery

(CFA) was isolated. It was punctured and 18 Fr
sheath was placed. 5 Fr pigtail graduated catheter
was introduced via the contralateral femoral artery
and placed in the non-coronary sinus. . The pressure
gradient was 60 mmHg. Balloon catheter (20 mm in
diameter) was inserted over the wire in the area of
aortic valve. Balloon aortic valvuloplasty was per-
formed when the heart was paced using electric
cardiac pacemaker at 220 bpm. Right afterwards,
CoreValve system 26 mm was inserted on the deliv-
ery device in the area of aortic valve, and it was im-
planted in accordance with a routine technique.
Control aortography detected the signs of mild aor-
tic regurgitation (Fig. 3). The follow-up residual gra-
dient was 8 mmHg. According to the intraoperative
transesophageal echocardiography (TE-EchoCG),
aortic valve prosthesis with minimal aortic regurgita-
tion was visualized. The prosthesis function was
satisfactory. Peak gradient was 13 mmHg. There
was no fluid in the pericardial cavity. The delivery
system was removed. The wound of the right CFA
was closed.

Both coronary stenting and aortic valve prosthe-
sis implantation were uncomplicated. The total dura-
tion of interventions was 146 minutes; fluoroscopy
time was 21.5 minutes, contrast medium consump-
tion was 250 mL. On Day 7, the patient was trans-
ferred to the Country Rehabilitation Department of
the Center.

Diagnosis at discharge: Acquired heart disease.
Severe atherosclerotic aortic valve stenosis. State
after transcatheter aortic valve implantation using
CoreValve Systems 26 mm dated November 15,
2012. Coronary heart disease. FC 2 angina. State
after transluminal angioplasty and stenting of the
middle third of the LAD (Xience Prime 2.5 x 28 mm)
and transluminal angioplasty and stenting of the
OMB (Promus Element2.5x20 mm) dated November
15, 2012. NYHA FC 3. Essential arterial hyperten-
sion.

Concomitant diagnosis: Severe subcompensat-
ed type | diabetes mellitus. Postoperative hypothy-
roidism (partial thyroid gland removal for Graves'
disease in 1960). Chronic calculous cholecystitis.
Chronic erosive gastritis, remission. Chronic pan-
creatitis, stage of remission. State after left-sided
nephrectomy for malignancy in 1991.

Therefore, this clinical case demonstrates
that simultaneous transcatheter aortic valve
implantation and multiple coronary stenting in
the female patient with critical aortic stenosis of
high risk and coronary heart disease was tech-
nically possible and safe.

The randomized trials comparing the differ-
ent treatment options for this disease are re-
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quired to be conducted. At the same time,
many experts consider both simultaneous and
staged interventions as possible treatment op-
tions for patients with aortic stenosis and con-
comitant CHD. Each specific case requires an
individual approach to make a decision on
treatment strategy, given multiple factors re-
garding the patient himself/herself, his/her
condition, the presence of serious co-morbidi-
ties etc., as well as the choice of medical insti-
tution where this combined intervention will be
performed.
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CpenHeotaaneHHble pe3ynbTaTbl 3KCTPEHHOrO,
pPaHHEro U OTCPOYEHHOIrO0 CTEHTUPOBAHMUS

Yy NaLUEeHTOB C OCTPbIM HH(PAPKTOM MUOKapAa
0e3 nogbema cermeHTa ST

T.C. CaHpgonse, 1.C. Bacunbe, H.B. Llepetenu, N.A. Kosanbuyk, [.I. MocennaHmn™

@rby “Hay4yHO-npakTn4eCckuii LLEHTP MHTEPBEHLUMOHHOM KapanoaHroaorum” MuH3apasa Poccuu,
Mocksa, Poccus

Llenbio Hallero vccaenoBaHusl SBUIOCb CPaBHEHUE PEe3yJIbTaTOB PEeHTreH3HA0BAaCKYISPHOW penep@y3vv
muokapaa 'y nauveHToB ¢ OVIM 6e3 noarema cermeHTa ST, BbiOJIHEHHOV B Pa3Hble CPOKU OT Havyasia 3ab0-
neBaHvis. [ns aToro B uccaegoBaHue b6bii BkaYeH 141 naumeHT. B 3aBUMCUMOCTU OT BPEMEHM pPeBac-
Kynsipy3aLmy Myuokapaa, nauneHTs! Obiiv pasaeseHsl Ha 3 rpynnel. 1-g rpynna — 49 naumeHToB, peBacKyJisi-
pusauusi B nepBble 24 4 rnocsae Hayasaa aHrMHO3HOro rnpucTyna; 2-g rpynna — 45 nayneHToB, peBacKyispu-
3aumss mexay 24 n 72 4 nocae Hayana 3aboneBaHuvs; 3-a rpynna — 47 naynmeHToB, PEeBACKYIpU3aLms Ha
7—14-e cyTku OT Hayana 3aboseBaHus. 10 BCcem xapakTtepucTvukam rpyrrbl ObUiM COMOCTaBUMAbI.

Bbisin n3y4eHbl HEroCPEeACTBEHHbIE VI OTAAJIEHHbIE PE3Y/IbTaTbl, KOTOPbIE 0Ka3asim, YTO Mo KIMHUYECKOMY
Te4YeHuio 3ab0s1eBaHns MOC/1e BbIMNOJIHEHHbIX MPOLEAYP HET 4OCTOBEPHOV PAa3HULbI MeXAY 60/IbHbIMU, KOTO-
PbIM PEHTrEHIHAOBACKY/ISIPHasI npoLienypa Obiia BbINOJIHEHA YPreHTHO, B MepBble Yachkl 3a060eBaHusl, U TEMU,
KOTOPbIM 3Ta MPOoLEeaypa BbirOJIHIACh CIYCTs HECKOJIbKO CYTOK, BIJI0Th A0 15 AHeVi nocnie Hayasna 3abosieBa-
Hus. B TO Xe BpeMsi pyHKLMOHaIbHasi CrlOCOOHOCTb JIEBOI0 XEyA04Ka BbIMISANT MPEearoqYTUTEIbHEE Y naLm-
EHTOB, KOTOPbLIM MPoLeaypa BbINOJHSI/IaCb B paHHUE Cpoku 3aboneBaHusi. CaenoBatesibHO, YeM PaHbLLe
OyaeT BbIroJIHEHA MpPoUenypa PeHTreHIHA0BACKYISIPHOM peBacKynspusaumm mMmuokapaa y 6osbHbeix ¢ OVIM
6e3 noabema cermeHTa ST, TeEM BbIlLE BEPOSITHOCTb COXPaHEHUS XN3HECTOCOOHOCTM OOJIbLLEN YaCTy MUO-
Kapaa v TeM caMmbIM YIlyHLLIeHNs] QYHKLMOHAIbHOV CITOCOOHOCTY JIEBOIO XeNyn04Ka.

KnroueBble cnoBa: ocTpbiii UHGaPKT Myuokapaa, MHGapKT Muokapaa 6e3 noarema cermeHta ST, peBackyJisi-
pu3saums myuokapaa rpyu OVIM 6e3 noabema cermeHTa ST.

Mid-Term Results of Urgent, Early and Delayed
Stenting in Non-STEMI Patients

T.S. Sandodze, P.S. Vasiliev, N.V. Tsereteli, I.A. Kovalchuk, D.G. losseliani*

State Budgetary Healthcare Institution Moscow Center of Interventional Cardioangiology, Moscow,
Russia

Our study was aimed at the comparison of the results of endovascular myocardial reperfusion in non-STEMI
patients performed at various time intervals after the onset of the disease. For this purpose, 141 patients were
included into the study. Depending on the timing of myocardial revascularization, the patients were assigned
into three groups. Group 1 — 49 patients who underwent revascularization within the first 24 hours after the
onset of angina attack; Group 2 — 45 patients with revascularization performed within 24 — 72 hours; Group 3 -
47 patients who had revascularization performed within 7—14 days after the onset of angina attack. The groups
were comparable by all characteristics.

The study of immediate and mid-term results revealed the lack of significant differences in the clinical course
of patients who received urgent revascularization within the first hours after the onset of the disease and those
who underwent this procedure within up to 15 days after the onset of angina attack. Meanwhile, functional
capacities of the left ventricle seem preferable in patients who underwent the procedure within the early stage
of the disease. Hence, the earlier is endovascular myocardial revascularization performed in non-STEMI
patients, the higher is the probability of the preservation of the viability of a larger part of the myocardium and,
thus, of the improvement of the left ventricular functionality.

Key words: acute myocardial infarction non-STEMI, myocardial revascularization for non-STEMI.
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Llenb nccnepoBaHus: CpaBHUTbL pe3yrbra-
Tbl PEHTreHdHO0BACKYNSAPHOM penepdy3vu
Munokapaa y naumeHtos ¢ OMMM 6e3 nogbema
cermeHTa ST, BbINOJIHEHHON B Pa3HbLIE CPOKWU
OT Hayana 3aboJsieBaHuS.

MaTtepuan u metoabl. B nccnegosaHue
Obin BkoYeH 141 nauueHT. B 3aBucmmocTw
OT BPEMEHM peBackynsapusaumm mmokapaa na-
LUMEeHTbl Obinn pasneneHbl Ha 3 rpynnbl: 1-9
rpynna — 49 nauneHTOB, peBacKynspusauns
B nepBble 24 4 Noce Havyasna aHrMHO3HOro Npu-
CcTyna; 2-a rpynna — 45 nayneHToB, peBackynsa-
pusaumsa mexay 24 n 72 4 nocne Havyana 3abo-
neeanHuvsd; 3-a rpynna — 47 naumeHToB, peBa-
ckynapusaums Ha 7-14-e cyTkm OT Hayana
3aboneBaHus. Mo wkane GRACE nopasnsio-
uee 60NbLIMHCTBO NaUMEHTOB OblK B rpynne
cpenHero pucka (GRACE 109-140). CpegHuii
BO3pacT coctaBun 67 * 8,3, 69 + 9,1 n 66,8 +
9,3 roga cooTBeTCcTBEHHO (p > 0,05). MNpun no-
ctynnenmn ®B JIK B cpegHem Obina paBHa
54,6 £ 8,3%, 54,9 £ 6,5% n 57,7 = 7,8% B kax-
Oon rpynne cooTBeTcTBeHHO (p > 0,05).
MpMepPHO Yy NONOBUHbBI OOMbHBIX B N3YYEHHbIX
rpynnax MMeno MecTo MopaeHne Tpex Kopo-
HapHbIx cocydoB (42,86, 48,89 n 48,9%).
CymMmmapHas TaXeCTb NOpaXXeHMs KOPOHAPHOIro
pycna, paccuyntanHas no wkane SYNTAX Score,
coctaBuna 16,67 + 7,99, 16,07 = 6,3 n 14,9 =
5,7 cooTBeTcTBEHHO (p > 0,05). Bcem naupeH-
TaM BbINOJIHANACh TOJIbKO PeBacKynsapuaaums
nHpapkT-oTBETCTBEHHON apTtepun (MNOA).
JleTanbHbIX NCXOO0B HA roCnMTajibHOM 3Tane
He Oblno.

Pe3ynbTaTthl B cpegHeoTnasieHHOM ne-
puope. B otnaneHHoM nepuoge 6bino obcene-
noBaHo 128 naumeHToB. CpOK MOBTOPHOrO CTa-
LMoHapHoro obcnenoBaHna cocTaBu Mo rpyn-
nam 11,2 £ 1,1, 11,5+ 1,41 10,9 £ 1,9 mec.
Bosepat cTeHokapauu 6biny 6,1% (3), 11,8%
(8), 14,5% (7) (p > 0,05) naumeHTOB COOTBET-
CTBeHHO. [oBTOpHLIN MM B nepuon Habnio-
oeHua nepeHecnmn 7 naumeHTtoB (4,1% (2),
44% (2) n 6,5% (3) COOTBETCTBEHHO).
CmepTHOCTb OT noBTopHOro MM coctaBuna
B 1-nrpynne 2% (1),83-n-2,2% (1). NMpupocTt
®B J1XX coctaBun 5,6%, 3,6% n 1,7% cooTBeT-
CTBEHHO. YBenuyeHune nokasatenen PB JIXK
Obl/I0 OTMEYEHO BO BCEX rpynnax, 0aHako B 1-i
rpynne 9T nokasaTenn OOCTOBEPHO BbILLE.
Mpun KOHTPOJSIbHOM KopoHaporpadum B 4 (3,1%)
cnyyasax Obln BbigBNEeH TpPoMOO3 CTEHTOB.
YacTtoTa in-stent cteHo3a cocTtaBuna 6,3%
(8 BONbHbIX).

3aknio4yeHue. AHaNN3 NMNoyYeHHbIX Pe3ysib-
TaToOB NOKa3saJl, YTO NO KIIMHNYECKOMY TEHEHUIO

3aboneBaHns NMocne BbINOJIHEHHbIX NpouUenyp
HET OOCTOBEPHOW pasHULpbl Mexay 60NbHbIMU,
KOTOPbIM PEHTrEeH3HO0BACKYSpHaa npoueay-
pa 6blna BbiNOJIHEHA YPreHTHO, B NepBble Yachl
3aboneBaHus, U TeMU, KOTOPbLIM 3Ta NpoLueny-
pa BbINOMHANACb CMYCTA HECKOJIbKO CYTOK,
BNOTb A0 15 gHel nocne Hadana 3abonesa-
HUSA. B TO e BpeMs dyHKUMOHaNbHasa cnocob-
HOCTb JIXK BbIMMSauUT npeanoyvyTuTesnbHee y na-
LMEHTOB, KOTOPbIM MNpouenypa BbINOAHANACH
B paHHue cpokm 3abonesaHusa. Cnepo.a-
TeNbHO, YEM paHblue B6yaeT BbIMOSHEHA NPO-
Lenypa peHTreH3H40BacCKyNSIPHOM peBacKy s -
pusaumn mMuokapga y 6onbHbix ¢ OVIM 6e3
nogbemMma cermeHta ST, TeM BbllLe BEPOAT-
HOCTb COXPaHEHUS XM3HEeCNnocoOHOCTU BO0Jib-
el YyacTm mmokapga n TeM camMblM yiydlle-
HUS QYHKUMOHaNbHOM crnocobHocTu JIK.

Pa3BuTre OCTPOro KOpoHapHbI cnHapoma
(OKC), koTopblii BKOYaET B cebsa 1 oCcTpbii
MHpapKT Muokapaa 6e3 nogbema CermeHTa
ST (OMM 6e3 noabema ST), 0OycCnoBAEHO
OCTPOW HEAOCTATOYHOCTbIO KOPOHAPHOIO KPO-
BOCHaAOXeHUs1, NPUYNHOM KOTOPOro SIBAsieTCS
YacTMyHasa Uan nonHas ob6CTPYKUMS KOpOHap-
HbIX apTepuin. PasHmnua no KIMHUKO-31eKTPO-
kapanorpaduyeckum KpuUtepusm mexay na-
uneHtamu ¢ OMM ¢ nogbemom ST (ST-OVIM) n
OWVM 6e3 nogbema ST 3ako4yaeTcs B TOM, 4TO
npu ST-ONM nmeetca anekTpokapanorpadpu-
yeckasi KapTuHa TpaHCMypasibHOW pacnpo-
CTPaHEHHOW vweMnm Mmmokapaa (C nogbeMom
cermeHTa ST ¢ obpasoBaHueM 3ybua Q mnnu
6e3 Hero), a npm OVIM 6e3 nogbema cermeHTa
ST n3meHeHns1 KacaloTCa TOJIbKO KOHEYHOro
komnnekca IAKI (m3ameHeHuns 3ydua T). Takxke
npu ST-ONM, kak nNpaBuio, UMEETCS OCTpas
OKKJTH03USA MHOAPKT-OTBETCTBEHHON apTepun
(MOA), Torpa kak npn OMM 6e3 nogbema cer-
MeHTa ST yalle Bcero umeetcsa cybToTanbHOe
rnopaxeHme WMHPapKT-OTBETCTBEHHOW KOPO-
HapHoWn apTepun. N3 obuero dncna OKC Ha
nono MM 6e3 nogbema cermeHta ST npuxo-
ontca 70% 60bHbIX.

Ewe 30-40 net Hasapn eOnHCTBEHHbIM Me-
TOoAOM nedeHms scex dopm ONM Gbina mean-
KamMeHTo3Haa Tepanus. OgHako C BHEOPEHUEM
B KJIMHNYECKYIO MPakTUKYy MHTEPBEHLMOHHOMN
Kapgmonormn npousown “peBositoLNOHHbIE”
N3MEHEHUS B JIEYEHUM ITOro cuHapoma. Ha
CerogHsaLWHNN OeHb “30N0TbIM CTaHOapTOM”
neyenna OMM, kak ¢ nmogbemMom, Tak U 6e3
noobema cermeHTta ST, 9BNSeTCA pPeBacKy/isi-
pusaumsa Mmokapaa, 4to CyLLECTBEHHO MU3Me-
HMI0 NPOrHO3 3TUX NALVEHTOB B NIYYLUYIO CTO-
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poHy. OgHaKO ecnim B OTHOLLUEHUWN NALMEHTOB C
ST-OUM cpokn peBackynapmsaumn He Bbi3bl-
BaloT BonpocoB (1-3), ToO OTHOCUTENBLHO NMauu-
eHToB ¢ OVIM 6e3 nogbema cermenTa ST BO-
MpPoOC O BPEMEHU peBackynapmnsaLnm ocTaeTcs
cnopHbiM (4-8). Bce e ocTaeTcsa BOMNpoOC: He-
obxoaumo nu Bcem naumeHtam ¢ OVIM 6Ge3
nogbema ST oenaTtb YPreHTHYK peBacKynsapu-
3auuo mmokapga? CornacHo pekomMeHaaumsam
American Heart Association / American College
of Cardiology (AHA/ACC) o1 2014 r., y nauneH-
ToB ¢ OMM 6e3 nogbema cermeHTa ST npu Ha-
MUK BbICOKOIO PUCKa OCNOXHEHU U neTasb-
Horo ncxoga (GRACE > 140) noka3aHa ypreHT-
Has peBackynspusaums (9).

MmeeTca psg paHooOMU3NPOBaHHbIX UCChe-
[OBaHWM, B KOTOPbIX CPaBHMUBAINCL pe3ysbTa-
Tbl YPreHTHOM (40 2 4 OT Hayana aHrMHO3HOro
cTtatyca) U OTCPOYEHHOW peBackynapusauun
Muokapaa y naumeHtoB ¢ OVIM 6e3 nogbema
ST (4-8). K coxaneHuto, aTn paboTbl HE CMOTN
[aTb YETKOro OTBETA Ha MaBHbIM BONPOC: chne-
OYET NN BbINOJIHATb YPreHTHbIE PEHTrEeH3HA0-
BaCKy/IsipHble MNpoueaypbl penepdysvn Mmno-
kapga Bcem naumeHtam ¢ OMM 6e3 nogbema
ST, Kak 9TO NPOMCXOOMT B CNyyasix C naymeHTa-
Mu ¢ ST-OUM, nnn HeT (4-8, 10). Bo3MOXHO,
BpPEeMeHHOIN hakTop Yy 3TON KaTeropum 60sbHbIX
He urpaeT BaXKHOWM ponuv 1 UM NpennovYTuTeNb-
Hee BbIMOJIHATL MJaHOBbIE AMArHOCTUYECKME
npouenypsbl 1, NpyY nokasaHusx, NiaHoBble ne-
yeOHble npouenypbl? OTBET HA 3TU BOMPOCHI,
Mo Bcel BepOATHOCTU, MOXHO OyaeT aath NuLlb
npy JanbHEWLLIEM HAKOMAEHMX ONbiTa M MNpw
TWAaTeIbHOM aHaNn3e MoJTyYEHHbIX AAaHHbIX.

Llenbto Hawero wuccnegoBaHusa €BUSIOCH
CpaBHeHVEe pe3ynbTaTOB 9KCTPEHHOW, pPaHHEN
N OTCPOYEHHON PEHTIEH3HO0BACKYNSPHON pe-
nepdysn mMmokapga B CpPeaHEOTAASIEHHOM
nepuoae y naumeHto ¢ OMM 6e3 noabema
cermeHTa ST.

KnuHuyeckas xapakrepucTtuka 00/bHbIX
n Mmetoabl oocneaoBaHuUs U JieYeHUsd
LleHTp WHTEPBEHUMOHHON KapAMOaHrmo-
florvn pacronaraeTt orbiToM fnedeHna bonee
20 Tbic. 6onbHbIX ¢ OKC. N3 HUX npumMepHO
7,5 TbiC. BoNbHbLIX ObUIM ¢ OVMM ¢ nogbemMom
cermeHTa ST, a 3 Tbic. — ¢ OMMM 6e3 noabema
cermeHTa ST. B paHHOe uccnenoBaHue Obinn
BKJIlOYEHbI 60bHblIe ¢ OMIM 6e3 nogbema cer-
MeHTa ST, nonyymBwne nedyeHme B LleHTpe
¢ 2005 no 2015 r. BKAOYUTENBHO U OblNM 00-
cnenoBaHbl MOBTOPHO Yeped 11-13 mec nocne
npPoOBeOEHHON PEHTreH3HO0BaCKYIAPHOM Npo-
Leaypbl peBackynapmsaumn muokapna. B wc-

cnegoBaHMe He BOLWM NMauyeHTbl C NepeHeceH-
HbiM paHee VM; C BbIMOSIHEHHBIMU MM pPaHee
XUPYPrUY4ECKUMMN WU PEHTreH3HO0BACKY-
NFpHBIMK NpoueanypaMy  peBackynapmsaumm
MUoKapda; C NPOBEeAEHHbIM Ha A0rocnmTasnb-
HOM WM CTaUMOHAPHOM 3Tarne CUCTEMHbLIM
Tpombonuancom. B pesynstate Hamuy Obin
oTobpaH 141 naumeHt ¢ OMM 6e3 noabema
cermeHTa ST. B 3aBUCMMOCTV OT BPEMEHMU,
npolleawero Mexay Hadanom 3abosieBaHus
M BbIMNOJIHEHMEM UM PEBACKYISPU3aLnm MmO-
Kapaa, naumeHTbl Obn pasaeneHsl Ha 3 rpyn-
nol. 1-t0 rpynny coctaBmnm 49 naymeHToB,
KOTOPbIM peBackynsapmnsauusa BbINOJIHSAAACh
B rnMepBble 24 4 Nocfie Hayana aHrMHO3HOro
nPUCTyna; BO 2-10 rpynny Bowno 45 naymeH-
TOB, KOTOPbIM MpoLeaypa peBackynapusaunm
BbIMOJIHANACH Mexay 24 v 72 4 nocrne Havyana
3aboneBaHus; HakoHel, 3-10 rpynny cCoCTaBu-
nm 47 nauueHToB, KOTOPbIM peBackynapuaa-
LUMa BbINMonAHaNacb Ha 7—14-e cyTku OT Havana
3aboneBaHus.

OnarHos OVIM cTtaBunics Ha OCHOBE aHanu-
3a anekTpokapanorpadunyeckmx n nabopartop-
HbIX AaHHbIX. OCHOBHbIE KJIMHUKO-aHAMHECTU-
yeckme n naboparTtopHble nokasaTenn U3y4yeH-
HbIX rPyrnn 60JIbHbIX NPUBEAEHbI B Tabn. 1.

Mo GONbLUMHCTBY KJIMHUKO-NabopaTopPHbIX
N aHAaMHECTUYECKUX OAHHbIX FPynrbl Obn COo-
MOCTaBMMblI M OOCTOBEPHO HE pas3nnyanuchb
Mexay coboii (cm. Tabn. 1). Bpems oT Hayana
@HIMHO3HbIX 60s1el A0 BLIMOJIHEHMS UM Cefek-
TUBHOM KOpoOHapoaHrumorpadum B 1-n rpynne
cocTtaBufio B cpeaHem 4,3 = 2,8 4, BO 2-11 —
49+ 11,54y,aB3-n— 11,4+ 2,7 oH4.

Mpn nocTynieHnn B cTaumoHap y Bcex na-
LMEHTOB Oblnn xapakTepHblie ana OMM mname-
HeHua OKI B Buae genpeccum cermeHta ST n/
nnn nuBepcum 3ybua T. [lenpeccus cermeHTa
ST Habniopganacb COOTBETCTBEHHO B 93,8,
77,8 n 48,9% cny4yaeB, TOorga kak MHBEPCUS
3ybua T — B 75,5, 33,3 1 89,4% cny4yaes cooT-
BETCTBEHHO. Y Bcex 6e3 UCK/TIYEeHMS naumeH-
TOB ObIfIM NOBLILWEHbLI Kapanocneumdumyeckmne
dEPMEHTBI, 4TO CNYXMNO BAXHbIM KPUTEPUEM
ONS BKIIOYEHNS MAUMEHTOB B UCCNe0BaHME.

Ona ctpatndukaumm pucka BHYTPUrocnu-
TaNlbHOM 1 6-Mecs4YHOW NeTasibHOCTU nauueH-
ToB ¢ OMM 6e3 nogbema ST ncnosb3oBanach
wkana GRACE (Global Registry of Acute
Coronary Events) (11). B Heln BbiaensoT 3 rpyn-
Nbl 60NbHbLIX. B 1-t0 rpynny (HW3KOro pucka)
BXOOAT 60sbHblE, Y KOTOPbIX MO wkane GRACE
nokasatenb Huxe 109 6annos. BeposaTHOCTb
rocnuTasibHOW NeTasibHOCTU B 9TON rpynne He
npesBbilwaeT 1%, a 6-meca4yHasn netanbHOCTb —

MEXZYHAPOHbIV XXYPHAJT UHTEPBEHLMOHHOM KAPAVMOAHI MO0 NI

Ne 46/47, 2016



EMERGENCY INTERVENTIONAL CARDIOLOGY

Ta6nuua 1. KnmHuko-aHaMmHecTdeckue 1 nabopaTopHble AaHHbIE U3YYEHHbIX TPy 60JbHbIX

1-a rpynna 2-a rpynna 3-a rpynna
lMokaszaTesb (n fXg) (n fXS) (n =pX7)
BospacrT, roabl 67 £8,3 69 +9,1 66,8 +9,3
Mon:

M 31(63,3%) 30 (66,7%) 36 (76,6%)
X 18 (36,7%) 15 (33,3%) 1(23,4%)
Bpewms ot Hayana OVIM oo BbINONHEHUS 43+28y 49+11,5y 11,4 £ 2,7 oHa

PEHTreH3HA0BACKYISPHbIX NPOLEeayp
ApTepuanbHas runepTeH3ns 40 (81,6%) 34 (75,6%) 37 (78,7%)
CaxapHblin gpnabet 7 (14,3%) 9 (20%) 7 (14,9%)
MHpekc macchl Tena 29,5+3,7 28,5427 28,3+2,8
KypeHue 26 (53,1%) 25 (55,6%) 27 (57,4%)
Nwemmnyeckme nameHenms Ha K
nenpeccusa ST 46 (93,9%) 35 (77,8%) 23 (48,9%)
nHsepcust T 37 (75,5%) 5(33,3%) 42 (89,4%)
Kapanocneunduyeckne GepmeHThbI:
KdK 571,7+80,8 408,4 £ 36,6 334,1+£102,8
KdK-MB 52,7+6 48,5+ 12,6 33+2
TPOMOHMH (+) 49 (100%) 45 (100%) 34 (72,3%)
OO6wwwii xonecTepuH 54+1,2 5,5+0,75 54+1

3%. Bo 2-10 rpynny BXOAAT MauueHTbl, Y KOTO-
pbix nokasatenb coctasnser ot 109 go 140
6annos (rpynna cpegHero pucka). B aTon rpyn-
rne rocnutasnbHas feTanbHOCTb Konebnetca oT
1 0o 3%, a 6-mecsa4Hasa — ot 3 0o 8%. U, Hako-
Heu, B 3-11 rpynne HaxoasaTcsa O0bHbIE C KO-
yecTtBoM OannoB 6onee 140 (rpynna BbICOKOro
puvcka). B aton rpynne oxmngaemas rocnutasb-
Hasl CMEepTHOCTb MoOXeT ObiTb 6onee 3%,
a 6-mecsa4Has — 6onee 8%. MNpoBeneHHbI aHa-
nn3 nokaszan (tabn. 2), 4yTo nopaBngoLlee
OO0NbLUMHCTBO 6O0JIbHbIX BO BCEX M3YYEHHbIX
HamMu rpynnax no TSXEeCTU COCTOAHUSA COOT-
BETCTBOBa/IO 2-1 rpynne — rpynne cpenHero
pucka. OcTtaBwmecs GosbHble nMonann B 3-10
rpynny — rpynny BbICOKOro pucka. Hu oauH
M3 U3Yy4YeHHbIX BOOJIbHbIX HE COOTBETCTBOBAJ
no KIIMHWYECKOMY COCTOSIHMIO 1-11 rpynne, T.e.
rpyrnne HU3KOro pucka.

Tabnuua 2. Pacnpepnenexne naumeHTos no wkane GRACE

B nepuop cTtaumMoHapHOro nedveHust 6osb-
Hble nojydYanu MegukamMeHTO3Hylo Tepanuio,
COOTBETCTBYIOLLYIO pekoMmeHgaumnamv AHA/ACC
(tabn. 3) (7). Bcem 6onbHLIM Mpu OTCYTCTBUM
NpPoOTMBONOKA3aHWN Ha3Ha4yanucb npenaparhbl,
GnokmpytoLLme B-anpeHeprniyeckre peLenTopsbl.

dyHkumo nesoro xenynodka (J1K) nayvanu
Mo OaHHbIM YNbLTPA3BYKOBOrO WCC/edoBaHUS
cepgua. VicxooHble nokasaTtenn ppakumy Bbl-
6poca nesoro xenygouka (OB JIK) npuBene-
Hbl B TabnN. 4.

Hanbonee yacTto HabnwoganM runoKMHE3nto,
KoTOpasa umena mecto B 73,5, 55,6 n 57,5%
(p > 0,05) cnydyaeB COOTBETCTBEHHO MO FpPymn-
nam. Pexe Habnooganu akMHE3uilo CTEHOK —
B 24,5, 13,33, 23,4% (p > 0,05) cny4yaeB coOT-
BETCTBEHHO.

CenekTnBHyIO KOpoHaporpaduio 1 NeByo
BEHTPUKyNorpaduo BbINOAHAIN MO MeTony

MNokasartenb 1-a rpynna 2-q rpynna 3-s rpynna
GRACE< 109 6annosB 0 0 0
GRACE 109-140 6annos 39 (79,6%) 34 (75,6%) 41 (87,2%)
GRACE > 140 6annos 10 (20,4%) 10 (22,2%) 6 (12,8%)

Mexay rpynnamm p > 0,05
TaGamua 3. MeaykameHTO3Has Tepanms

Mpenapatbl 1-a rpynna 2-q rpynna 3-9 rpynna
Hutpatsl 34 (69,4%) 26 (57,8%) 30 (63,8%)
B-6nokaTopsl 45 (91,8%) 42 (93,3%) 44 (93,6%)
NHrméutopsl AN 28 (57,1%) 31 (68,9%) 37 (78,7%)
CTaTuHbl 33 (67,3%) 35 (77,8%) 20 (42,5%)
AcnupuH 49 (100%) 45 (100%) 47 (100%)
Knonuporpenb 49 (100%) 45 (100%) 47 (100%)
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Ta6nuua 4. [laHHble ybTpasBykoBOro UCcien0BaHns

MokasaTenb 1-9 rpynna 2-a rpynna 3-a rpynna p Mexay rpynnamu
®B JTX, % 54,9+7,1 54,6 £6,5 57,7+7,8 >0,05
l'nokuHes B obnact OUM 36 (73,5%) 25 (55,6%) 27 (57,5%) >0,05
AkunHes B obnactn OM 12 (24,5%) 6 (13,3%) 11 (23,4%) >0,05
HopmokuHes B obnacti ONM 1(2%) 14 (31,1%) 9(19,1%) >0,05

TaGnuua 5. [laHHble CenekTMBHOM KOpoHapoaHrmnorpadum
MNMokasatenb 1-9 rpynna 2-q9 rpynna 3-q rpynna

MNOA:

MMV>XB 32 (65,3%) 29 (64,4%) 35 (74,4%)

(0]=} 9 (18,4%) 9 (20%) 6 (12,8%)

MKA 8 (16,3%) 7 (15,6%) 6 (12,8%)
CTeHo3bl KOPOHapHbLIX apTepuii >50%:

1 13 (26,5%) 11 (24,4%) 13 (27,7%)

2 13 (26,5%) 12 (26,7%) 11 (23,4%)

3 23 (47%) 22 (48,9%) 23 (48,9%)
SS 16,7+ 8 16,1 +6,3 14,9+57
KposoTtok no MOA (TIMI):

0 9 (18,4%) 7 (15,6%) 2 (4,2%)

1 15 (30,6%) 11 (24,4%) 7 (14,9%)

2 25 (51%) 27 (60%) 38 (80,9%)
NMnnaHTpoBaHHbIV CTEHT:

BMS 40 (81,6%) 37 (82,2%) 37 (78,7%)

DES 9 (18,4%) 8 (17,8%) 10 (21,3%)
OnameTp cTeHTa, MM 29+0,4 28+0,4 3+x0,4
OnvHa cTeHTa, Mm 20,4+6,7 20,6 8,7 21,2+8,2

lMpumeyaHne. BMS — ronometannmyeckuii cteHT; DES - cTeHT ¢ nekapcTBeHHbIM NokpbiTueM; SS— SYNTAX Score.

Jadkins goctynom yepe3 6eapeHHyto apTeputo.
Nocne BbINOMHEHUS CTaHOAPTHOWM CEeNeKTUB-
HON KOpoOHaporpadmMm n JIEBOM BEHTPUKYIO-
rpacduun peLuancsa BonNpoc O TakTUKE PEHTreH-
3HO0BACKy/ASpPHON npouenypbl penepdysnn
Mmumokapga. CornacHo pekomeHpaumsm AHA/
ACC, nepepn cTeHTUpoBaHMEM OOJbHblE MOJy-
Yanu Harpy3o4Hyto o3y acnmpuHa (300-500 mr)
n knonuporpens (300-600 mr). Takxe A0 3HA0-
BaCKYy/NApPHOM npouenypbl OOMOCHO BHYTPWU-
BeHHO BBOAUAM renapuH 10 000 E[ n ewie nH-
TpaonepauuoHHo 10 000 EA.

Mpoueaypbl BbINOAHAAM TONbKO Ha VIOA.

Mo xapakTepy MopaxeHUs KOPOHaPHbIX
apTepuin rpynnbl JOCTOBEPHO HE OTINYaSIUCh.
MprMepHO Yy NONOBUHbBI BOJIbHBIX B N3YYEHHbIX
rpynnax MmMesio MecTo NopaxeHmne Tpex Kopo-
HapHbIX cocynoB (42,86, 48,89 n 48,9% cooT-
BETCTBEHHO). CyMmMapHasa TaXXeCTb NopaXXeHus
KOPOHAPHOro pycna, paccymTaHHas no wkane
SYNTAX Score, coctaBuna 16,67 = 7,99,
16,07 £ 6,3 n 14,9 = 5,7 COOTBETCTBEHHO.
Bonee yem B nonosuHe cnyd4aeB MOA Obina
nepenHss MexXoKenyaoy4koBast BETBb JIEBON KO-
pOoHapHOW apTepun.

OugeHka KpoBOTOKa NpoBoaMnach No wkane
TIMI. Kak BngHO 13 tabn. 5, y nogaenstoLiero
OonbLUMHCTBA B0NbHBIX KPOBOTOK B MOA cooT-
BeTtcTBoBasn TIMI1-2.

MopaBnsaowemMy O0NbLIMHCTBY OONbHbIX
VMMNNaHTUPOBAIN FOJIOMETaNISINYECKME CTEH-
ol — 81,6, 82,2 n 78,7% (p > 0,05) cooTBeT-
CTBEHHO. [nameTp CTEHTOB B CpedHEeM CO-
ctaBnan 2,9 + 0,4, 28 £+ 0,4 n 3 = 0,4 mm
(p > 0,05), a anuHa cTteHTtoB — 20,4 = 6,7,
20,6 = 8,7 n 21,2 = 8,2 MM B Kaxgow rpynne
COOTBETCTBEHHO (p > 0,05).

Kak 6b1710 y)X€ OTMEYEHO paHee, PEHTIEH3H-
[0BacKyNsipHble NPpoLUenypbl BbIMOHAN TONb-
ko Ha MOA. PeBackynsapusaumio apyrux Kkopo-
HapHbIX 6aCcCENHOB Ha JAHHOM 3Tare neyeHus
He BbINONHANN. TakMM 06pas3om, NosiHasa pesa-
CKynsipu3auus B Kaxaown na rpynn Obina Bbl-
nonHeHa B 26,5, 24,4 n 27,7% cny4aeB COOT-
BETCTBEHHO. B ocTanbHbIx criydasx peBacKy/isi-
pusaums 6bisia HEMOJIHON.

Y abcontoTHOro 6oNnbLUMHCTBA MNaLMEeHTOB
B pe3yfibTaTe CTEHTUPOBaHMUS Oblsl JOCTUTHYT
kpoBoTok TIMI3 (Tabn. 6). Tonbko y OQHOro
60/bHOro B rpynre SKCTPEHHOIO CTEHTMPOBA-
HUA coxpaHsanacbk Slow-reflow, 4To, BeposiTHee
BCcero, Obilo 0OycnoBAEHO MUrpauuven
TPOMBOOTUYECKMX MACC B MUKPOLMPKYNATOP-
Hoe pycno. HeobxoanmMo oTMEeTUTb, 4YTO B UC-
cnenyembix rpyrnnax 60JbHbIX HE NpoBOAUIACH
TPOMO3KCTpaKUUs nnu BeeaeHne 6,10kaTopoB
lib/llla.
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TaGnmua 6. HenocpeacTeeHHbIE aHrMOrpaduyeckme pesynsrarsl

KpooTok B IOA nocne CTeHTMPOBaHMS 1-a rpynna 2-q9 rpynna 3-q rpynna
(no TIMI)
0 0 0 0
1 1(2%) 0 0
2 7 (14,3%) 4 (8,9%) 6 (12,8%)
3 41 (83,7%) 41 (91,1%) 41 (87,2%)
Tabnuua 7. Pesynbtathl B CpeOHEOTAANEHHOM nepuoae
Mokasarenb 1-a rpynna 2-a rpynna 3-a rpynna
Cpok HabntoaeHus, Mec 11,2+1,1 11,5+14 10,9+1,9
Bosspart cTteHokapamu 3(6,1%) 8(11,8%) 7(14,9%)
MoBTopHbI M 2 (4,1%) 2 (4,4%) 3(6,5%)
OB JTX, % 60,5+ 6,6 58,2+6 59,4 +5,7
MpupocTt PB JTX, % 5,6 3,6 1,7
l'MnoknHes B 30He nepeHeceHHoro VM 21,3% 24,4% 37,5%
AknHe3 B 30He nepeHeceHHoro UM 14,3% 2,2% 5%
MosTopHble 3BIM Ha MOA 6 (16,6%) 13 (28,9%) 10 (25%)
CmepTb OT NoBTOPHOrO MM 1(2%) 0 1(2,2%)

OcnoxHeHun BO BpeMs Npoueayp He Ha-
61t04an0ck HXU B ogHOW rpynne. B paHHeM no-
crneonepaymoHHoM nepuoge Oblii OTMEYeHb!
Takme OCJIOXHEHUS, Kak NynbcupyloLlas rema-
TOMa, MNOAKOXHasi rematoma, 3abplonHHas
rematoma. CyMMapHO TakuMX OCJIOXKHEHWIA
Ob110 2, 4,4 n 4,3% COOTBETCTBEHHO MO rpyr-
nam. B ogHom cnydyae npu 3abpOLINHHOWN
remaToMe naumeHTy noHagobunacb remo-
TpaHCcpy3uns. Bo Bcex OCTallbHbIX Cllydasax
remaTtoMbl OblIV TNKBUAVMPOBAHbI MaHyalbHOW
KOMIMPECCUEN.

Bce 60onbHble NOCe CTEHTUPOBAHUS MOY-
Yyanu [OBOMHYIO aHTuarperaHTHyK Tepanuio
(acnupuH, knonuporpens). MNMpn nmnnaHTauum
rosloMeTasIM4ecknx CTEHTOB NauveHTam Ha-
3HaYanm Knonuaorpens Ha 6 mec, a npu ycra-
HOBKE CTEHTOB C JIEKAPCTBEHHBIM MOKPbITUEM
npenapart HasHa4Yanu Ha 12 mec.

Pe3ynbraThbl UCCNleaoOBaHUSA
B cpeaHeoTAalNIeHHbIe CPOKU

Cpok NOBTOPHOro cTaumoHapHoro obcneno-
BaHWA 60/bHbIX cocTaBun 11,2+ 1,1, 11,5+ 1,4
n 10,9 £ 1,9 mec COOTBETCTBEHHO MO rpynnam.
128 60oNnbHbIX ObINN 0OCNeaoBaHbl CTaLWoOHaP-
HO, B ocTaBwwmxca 13 cnydasdx NnpoBeaeHo aH-
KeTupoBaHne no TenedoHy. Bce naumeHThl,
KOTOpble HaXOAUNCh Ha CTaLMOHAPHOM Neye-
HUM, ObINM NONHOCTbLIO 00CNeaoBaHbl, BKJIOYas
CeneKkTUBHYIO KOopoHaporpadpuio. PesynbtaTbl
obcnenoBaHns B cpeaHeoTaaeHHoM nepuoae
npencTaB/fieHbl B Tadbn. 7.

BosBpaT KIIMHMYECKOW KapTWHbI CTEHOKap-
anun 6bin otMedeH y 18 naumeHTtoB (6,1, 11,8,
14,5% cooTBeTcTBEHHO (p > 0,05)). MOBTOPHbIN

OVM B nepuon HabnoaeHus nepeHecnu 7 na-
unenTtoB (4,1, 4,4 n 6,5% COOTBETCTBEHHO),
M3 HUX y 3 nauyeHToB VIM Obin B 30HE paHee
nepeHeceHHoro VIM, a y 4 60nbHbIX — B APYrmnx
KOPOHapHbIX B6accerHax. CMepTHOCTb OT MNO-
BTOpHOro MIM coctasuna 1,4% (2 nauneHTa),
1 (2%) naumeHT U3 1-i rpynnbl u 1 (2,2%) —
3 3-1n rpynnsl (p > 0,05) (cm. Tabn. 3). Oba
naumeHTa, KOTopble yMepsn B OTAASIEHHOM
nepuoae, BXOAWN B rpynrny BbICOKOrO pucka
GRACE > 140.

®B JIK, no gaHHbIM yNbTPasByKOBOro WUC-
cnegoBaHus, yBenuymnach Ha 5,6, 3,6 u 1,7%
COOTBETCTBEHHO B MU3Yy4YeHHbIX rpynnax. B 1-i
rpynne npwu ysenunieHnm @B JI)K Ha 5,6% Temn
npupocTta coctasun 10,13. Bo 2-1 rpynne npwu-
pocTt @B JIXXK cooTBeTcTBOBaN 3,6% npu Temne
npupocTa 6,6. B 3-i1 rpynne aHanornyHele no-
kasatenn 6binu 1,7 1 3% COOTBETCTBEHHO.
B otoaneHHOM nepuone BO 2-1 rpynne y AByx
nauyeHToOB OTMEYaNioCb Pa3BUTUE MMIMOKMHE3A
BMECTO HOPMOKMHEe3a npu Bbinncke. B ogHOM
cnyyae 910 OblNI0 0OYCNOBNEHO TPOMOO3OM
CTeHTa, a BO BTOPOM — BblpaXXE€HHbIM PECTEHO-
30M B cTeHTe. Takum obpas3om, BO BCex rpyn-
nax Habno4anocb yBENVYEHME noKa3aTesnewn
®B JIX, ogHako B 1-i rpynne, T.e. y NaLueHToB
C YPreHTHO BbIMOJSIHEHHbLIMUY MpoLeaypamMu pe-
nepdy3nn mmokapga, 3Tu rnokasatenu Oblau
BblLLE.

N3ydyeHne KMHeTukn cteHok JIDK B mnHpap-
KTUPOBaHHOM 0b6nacTu nokasasno, YTo ecynu uc-
xogHo B 1-n rpynne runokuHe3 B 3oHe MOA
Habnwopanca y 73,47% nauMeHToB, TO B OTAa-
JIEHHOM nepuoae OH coxpaHanca nuuwb 'y 21,3%
60nbHbIX, T.€. Yy 52,17% naumeHToB Habntoganu
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ynyydwenvne dyHkuum JIK. Bo 2-i rpynne mc-
XOOHO TunokmHes Obin y 55,6% nauueHToB,
a nNpuv NOBTOPHOM uccnenoBaHun — y 24,4%,
T.e. ynyyweHne GyHKUuMn cepua B 9TOM rpyn-
ne npoudowno y 31,2%. B 3-i rpynne npwu
MCXOOHOM runokuHese y 57,4% OO0NbHbIX
B CpPeOHEOTAANIEHHOM NEPMNOAE OH COXPaHANCS
y 37,5% 60/bHbIX, cnegoBaTenbHO, OYHKUUSA
JIDK B aTOM rpynne ynydwmnace y 26,2%.

Takum o006pa3om, B cpenHeoTAaneHHOM
nepuoge oTMeydanochb ynydueHne kak ooLen,
Tak 1 pernoHanbHoM (B 06,1aCTN NEPeHECEHHO-
ro M) dyHKkumoHanbHon cnocobHocTn JIK,
KOTOpoe Obllo 6onee BblpaXXeHo y NaLneHToB
1-11 rpynnbl, T.e. y Tex 60JbHbIX, KOTOPbIM pe-
nepdy3nsa mMmokapaa BbIMOSHANACh YPreHTHO
B NepBble Yacbl 3aboneBaHus.

Mpn KOHTpPOSIbHOW KOpOHaporpadun B 4
(3,1%) cnyyasx Obin BbiBIeH TPOMOO3 CTeH-
ToB. OauH naumeHT 6bin 13 1-i rpynnbl, OANH —
13 2-i n neoe 60NbHbIX — 13 3-11 rpynnbl. B of-
HOM cJriydae Obll CTEHT C NeKapCTBEHHbIM
MOKPbITUEM, B OCTaJIbHbIX — rofioMeTanimye-
Ckme CTeHTbl. [IpnYMHON OKKJIIO3UK CTeHTa
B OBYX Clyyasix, N0 BCEN BEPOATHOCTU, Obina
camMocCTosdTenbHas OTMEHa naymeHTamm gesa-
rperaHTHOM Tepanuu. B Tpex n3 4yeTbipex cny-
yaeB ObINU BbINONHEHBI pekaHanua3auus, TJ1AM
M CTEHTUPOBAHME OKKJIIO3MPOBAHHOW apTepun.
Ewie B ogHOM cnyqae 60nbHOM Obinl HanpasneH
Ha a0PTOKOPOHAPHOE LUYHTMPOBaHue. YacTtoTta
in-stent cteHo3a cocTaBuna 6,3% (8 60/bHbIX).
Bo Bcex cnyyaax BbinonHanaceb TJIAI in-stent
CTeHO03a C XOPOLLUUM Pe3Y/ibTaTOM.

B otopaneHHoM nepuoae 56 naupeHTam Bbl-
MOSIHANACh peBacKynsapmusaumsa apyrnx Kopo-
HapHbIX 6aCCenHoB, N3 HMX 37 nauyeHTam Obino
BbIMOJSIHEHO CTEHTUPOBAHME, @ B OCTaJIbHbIX
crydasax onepauymsa aopToKOPOHAPHOro LWYHTU-
poBaHus.

OGcyxpaeHue

AHanns AaHHbIX HaLlero ncciaenoBaHmMsa no-
Kazan, 4to B noaaBnsiowemM OOJNbLUMHCTBE
cny4aes nauueHTbl ¢ OMM 6e3 nogbema cer-
MeHTa ST MMelT MHOrococyamucToe nopaxe-
HME KOPOHAPHOro pycra m OOJSHKHbI NPOrHoc-
TUYECKM paccMaTpmBaTbCAa KakK MaumeHTbl
C BbICOK/M PUCKOM, HYXXAaloLKecs B peBacKy-
napmn3aumnm Mmmokapaa.

B cBsA3n ¢ 3TMM BO3HMKAIOT chneayoLlime
BOMPOCHI: cnenyetT Jin UM BbIMNOJIHATb MpoLue-
Lypbl CeNnekTUBHOMN KOpOHapoaHrmorpapum
N PEHTreH3HAO0BACKYISIPHON peBacKynapu3aa-
UMM YPreHTHO WAnM B MNAaHOBOM nopsaake?
Takxe oOCTaeTCcsa M3YYEeHHbIM HegoCTaTO4YHO

MOJIHO BOMPOC: CreayeT M UM BbIMONHATb
OOHOMOMEHTHYIO MOJIHYIO PEHTrEH3HA0BACKY-
JNIPHYIO peBackynsapusauuio Mmokapga unu
TOoNnbko NOA?

VIMeHHO B 9TOM acnekTe 1 CTaBUIUCb 3ada-
4M OAaHHOro uccrnegoBanud. lNpencrTaBnanoch
MHTEPECHbIM M3Y4YNTb KJIMHUYECKOEe TedyeHune
3ab0neBaHNs Ha rocrnuTarbHOM U cpeaHe-
oTAaNeHHOM 3aTtanax y 6onbHbix ¢ OVIM 6e3
nogbema ST, KOTOPbIM B pa3Hble CPOKM rocnu-
TaNbHOro aTana fie4eHUs BbIMOHANACh PEHT-
reHsHOoBackyNapHas peBackynsapmsauysi M1Uo-
Kappa. NpoeBeneHHoOE HaMu nccnegoBaHmne go-
cTaToyHO ybeamTenbHO nokasasno, 4YTO HeT
[OCTOBEPHOI pas3HuLLbl MO KIIMHNYECKOMY TeYe-
HMIO Ha rOCNUTaNlbHOM 3Tane, BO3BPAaTy NpUCTy-
noB cTeHokapauun, dyactote peuyanso OVIM,
neTanbHOMY MCX0oOy Mexay nauueHTamm, Ko-
TOPbIM PEHTreH3HO0BaACKYNApPHAa peBackyns-
pusaums Muokapga BbINONHANacb B pa3Hble
CPOKW rocnnTanbHOro npedbiBaHUs, a UMEHHO,
B nepBble 24 4 nocne Hayana aHrMHO3HOro
npucTyna; mexay 24 n 72 4 nocne Havyana 3a-
ooneBaHusa n Ha 7-14-e cyTkm OT Hayana 3a-
6oneBaHua. Heob6xoanMo MOMHUTb, YTO B HaLle
nccnegoBaHne 60JbLUelr YaCcTbio BOLIM Maum-
eHTbl cpeaHero pucka no wkane GRACE.

Mexnay TeM y nauueHToB, KOTOPbIM NpoLLe-
[ypa BbIMNOJSHANACb YPreHTHO B MepBble Yachl
3aboneBaHus, dyHkuma JIK ynyywanacb cy-
LLEeCTBEHHO, HeXenu B OABYX APYrux rpynnax.
MoaTBepXOAeHMEM CRYXXUT M TOT dakT, 4To
y MauuvieHTOB, KOTOPbIM peBackynapu3aumns
BbIMOJIHAMACh MexXAay 24 n 72 4 OT Havyana 3a-
6oneaHusa, ysenuyeHune dyHkumn JIK B cpea-
HeoTAaNEeHHble CPOKM ObINO BblpaxeHo 6onee
CYLLECTBEHHO, Hexenn y 00JbHbIX, KOTOPbIM
aHanormyHasa npouenypa BbinonHanacb B 60-
nlee nosagHue cpoku 3aboneBaHusl, a UMEHHO
Ha 7-14-e cyTtkn. Takum obOpa3om, ¢dakTop
BpPeEMEHU, No BCEN BEPOSITHOCTU, BCE Xe urpa-
€T ONpPEenesiEHHYI0 NMONOXNTENbHYIO POJb, 4YTO
HaOo0 y4MTbiBaTb NPU PELLEHU BoNpoca 0 Cpo-
Kax BbIMOJIHEHMS CENEKTUBAHOM KOPOHaporpa-
dUM N PEeHTreH3aHO0BACKYSAPHbIX MpoLueayp
y naumeHToB aTOM Kateropun. CnegoBaTesibHO,
6onbHbiM ¢ OMM 6e3 nogbema ST, Tak xe
Kak 1 nauyeHtam ¢ OMM 1 nogbeMom cermeH-
Ta ST, NpeanoyTUTENbHEE BbIMONHATL ANArHO-
CTUYECKYIO KOpOoHapoaHruorpaduo 1 npoue-
OypYy peBacKynsipusauum Mmmokapaa kak MoXHo
paHblUe OT Havana 3aboneBaHus. B ocobeHHo-
CTW 9TO KacaeTcs NauueHTOB C NpOoAosKalo-
WMMNCSa NpuUcTynamm cTeHokapauu nocne
nocTynneHus B ctauuoHap. EctectBeHHo, Ta-
Kas TakTMka BO3MOXHA TOJIbKO B TEX Cly4dasix,
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KOrga B CTaumoHape MMEETCs KpyriocyTo4vHas
peHTreHsHgoBackynsapHas cnyxba. B oTtcyT-
CTBME TakMx BOSMOXHOCTEN, NO BCEWV BEPOAT-
HOCTU, GOMbLUYIO YaCcTb MaUMEHTOB BO3MOXHO
obcnenoBaTb NMAAHOBO, 34 UCKIIIOYEHUEM TEX,
y KOro mpoao/mkaTCca NpPUCTYNbl CTEHOKap-
anun. B aTnx cnyyaax uenecoobpasHo nepesBo-
ONTb NALMEHTOB B CTaLMOHAPbl C KPYOCYTOY-
HOW PEeHTreHaHO0BAaCKYAPHOM CNyXX00iA.

Kak nokazano npoBeneHHOe nccrenoBaHue,
6onbHble ¢ OMIM 6e3 nogbema ST B 3HaYUTENb-
HOW 4acTu MMEIOT MHOXECTBEHHOE NopaXkeHne
KOpOHapHbIX apTepuii. Mo cymmapHOMY nopa-
XXEHUI0 KOPOHAPHOro pycna CTEHO3MPYloLLe-
OKKJTIO3MPYIOLLMM aTEPOCKIEPO30OM OHU He
TOJIbKO He ycTynatoT naumeHtam ¢ OMM ¢ nogb-
eMoM cerMmeHTa ST, HO nopow saBnatTcs donee
TXENbIMM, HYXAAlnWVMUCa B npougaypax
peBackynsapusaumm Mmmokapaa B Takom Xe cTe-
MEeHU, Kak N NaUNeHTbl C NMOABEMOM CErmMeHTa
ST. OcTtaeTcs N1LWb BONPOC: BbIMNOSHATb 3TUM
naumeHTamMm O QHOMOMEHTHYIO NOJIHYIO PEHTIeH-
9HO0BACKYJISIPHYIO peBackynapusaumio Muo-
Kapga wan adHrmonnacTtuky Ttonbko MOA? Ha
BbIMOJIHEHNE WM OLHOMOMEHTHOW MOJIHON
peBackynsapusaumm mMuokapaa ykasbiBaeT TO
06CTOATENBCTBO, YTO, Kak NpaBwuso, 3T 60b-
Hble, 32 pPegKnM WCKITIOYEHUEM, KIIMHUYECKN
MeHee Taxesnble, Hexenu naumeHTtol ¢ OUM
¢ nogbemom cermeHta ST. CnepoBaTesnbHO,
MM MOXHO BbINOJIHATL Oonee OonunTenbHbie Mo
BPEMEHM MpoLeaypbl, HE OnacasiCb Kakmx-
MO0 CEepbE3HbIX OCJIOXKHEHUM CO CTOPOHbI

Aim. Comparison of the results of endo-
vascular myocardial reperfusion in non-STEMI
patients, performed at various time intervals
after the onset of the disease.

Material and methods. The study com-
prised 141 patients. Depending on the timing
of myocardial revascularization, the patients
were assigned to three groups. Group 1 com-
prised 49 patients who underwent myocardial
revascularization within the first 24 hours after
the onset of angina attack; Group 2 - 45 pa-
tients with revascularization performed within
24 and 72 hours after the onset of the disease;
Group 3 — 47 patients who underwent revascu-
larization within 7—14 days after the onset of the
disease. The majority of patients were in medi-
um risk GRACE group (GRACE 109-140). The
average age of patients was 67 = 8.3, 69 = 9.1
and 66.8 + 9.3 years, respectively (p > 0.05).
At admission, the average LV EF was 54.6 £ 8.3,
54.9 = 6.5 and 57.7 = 7.8 in each group, re-

COCTOSIHUS BONbHOro. TeM camMmbiM COKpaLLaeT-
cs BpeMs npebbiBaHMa 601bHOro B cTaymoHa-
pe, Tak Xe Kak M 3KOHOMU4Yeckm 3To Oonee
BbIFOAHO. [ns 60nbHOro aTo ToXEe 60onee Kom-
dOpPTHO, Tak Kak CHMMaeT ¢ 60osibHOro orpe-
[eNeHHY0 SMOLUVOHAasIbHYIO Harpy3ky NoBTOpP-
HOroO HaxoxaeHuss B onepauuoHHoi. OgHako
B K&XX0M OTAE/IbHOM Ccilydae Heob6Xx0aMMO BO-
npoc 06 0 AHOMOMEHTHOI MONHON peBacKya-
pusaunm mmokapga y 6onbHbix ¢ OMM ¢ nogb-
eMoM cermeHTta ST pewaTtb MHONBUOYANbHO
C Y4E€TOM MHOTM1X HGaKTOPOB, B TOM YNCJIE TAKMX,
KakK roTOBHOCTb AEXYPHOI 6puragbl K BbINOS-
HEHUIO MHOXKECTBEHHOIO CTEHTUPOBAHUS, KIU-
HMYeckoe COCToAHME OONbHOIo U T.A4.,

Mo kNMHMYeckOMYy TedyeHuto 3aboneBaHus
rnocne BbINMOJIHEHHbIX MPoLeayp HeT AOCTOBEP-
HOWM pasHuupbl Mexay O0SbHbIMU, KOTOPbIM
peHTreHaHaoBackynsipHasa npouenypa Obina
BbIMOJIHEHA YPreHTHO, B NepBble Yackl 3abone-
BaHWS, U TEMU, KOTOPbIM 3Ta NpoLueaypa BbinoJi-
HSM1ACb CMyCTA HECKOMIbKO CYTOK, BMOTb A0 15
OHeln nocne Havyana 3abonesaHus. B To xe Bpe-
M$1 PyHKLMOHaNbHasi cnocobHocTb JIXK Bbirna-
ONT NpeanodTuTesNbHeEE Y NAUMEHTOB, KOTOPbLIM
npoLenypa BbINOJHANACb B CPOKW A0 72 4 No-
cne Hadana 3aboneBaHus. CnepoBaTenbHO,
yeMm paHblUe 6yaeT BbiNOSIHEHA NMpoueaypa pe-
BacKynsipusaunm mmokapga y 6onbHbix ¢ OVIM
6e3 noabema cermeHTa ST, TeM BblLLE BEPOAT-
HOCTb COXPaHEHUS XN3HEeCnocobHOCTU 60sb-
LLEen YaCcTn MmoKapaa  TeM camMmbiM YJydLLEHNS
bYHKUMOHaNbHOM cnocobHocTm JIXK.

spectively (p > 0.05). About one half of patients
had three-vessel disease (42.86%, 48.89%
and 48.9%). The average SYNTAX Score was
16.67 £ 7.99, 16.07 £ 6.3 and 14.9 £ 5.7, re-
spectively (p > 0.05). All patients underwent the
revascularization of the infarct-related artery
(IRA) only. There were no in-hospital deaths.
Mid-term results. The mid-term evaluation
was performed in 128 patients. The average
follow-up duration before the repeated in-hos-
pital examination in Groups 1, 2 and 3 was
11.2+1.1,11.5+ 1.4 and 10.9 = 1.9 months,
respectively. Recurrent angina was noted in
6.1% (3), 11.8% (8), and 14.5% (7) of patients,
respectively (p > 0.05). During the follow-up
period, repeated MI occurred in 7 patients
(Group 1 — 2 (4.1%), Group 2 — 2 (4.4%) and
Group 3 — 3 (6,5%). Re-infarction-related mor-
tality was 2% (1 case) in Group 1 and 2.2%
(1 case) in Group 3. The LV EF increased by
5.6%, 3.6% and 1.7%, respectively. The in-
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crease of the LV EF was noted in all groups, how-
ever, in Group 1 these indices were significantly
higher. Control coronary angiography revealed
in-stent thrombosis in 4 cases (3.1%). The rate
of in-stent stenosis was 6.3% (8 patients).

Conclusion. The analysis of the obtained
results shows the absence of reliable differ-
ences in the clinical course of the disease after
the procedures, performed urgently, within
the first hours after the onset of angina attack,
and the delayed procedures, performed up to
15 days after the onset of the disease. Herewith,
the functional capacities of the left ventricle
seem to be higher in patients who underwent
the procedures earlier after the onset of the
disease. Hence, the earlier is endovascular
myocardial revascularization in non-STEMI pa-
tients, the higher is the probability of the pres-
ervation of the viability of the larger part of the
myocardium and, thus, of the improvement of
the left ventricular functionality.

The development of acute coronary syn-
drome (ACS), including the acute myocardial
infarction without ST elevation (non-STEMI), is
caused by acute failure of the coronary circula-
tion due to partial or complete obstruction of
the coronary arteries. The clinical and ECG cri-
teria differ between the patients with acute my-
ocardial infarction with (STEMI) and without ST
elevation (non-STEMI); STEMI is marked by
ECG-picture of transmural extensive myocardi-
al ischemia (with ST segment elevation, with
or without Q wave formation), while in non-
STEMI the changes concern only the terminal
ECG complex (the changes of T wave). Also,
in STEMI, as a rule, there is an acute occlusion
of the infarct-related artery (IRA), while in non-
STEMI commonly there is a tubtotal lesion of
the infarct-related artery. In total, 70% of pa-
tients with ACS have non-STEMI.

Some 30-40 years ago, drug therapy was
the only method of treatment for all forms of
AMI. However, with the introduction of interven-
tional cardiology into the clinical practice, the
management of this syndrome changed dra-
matically. At present, the “gold standard” for the
treatment of STEMI as well as of non-STEMI,
is myocardial revascularization, which has con-
tributed to the significant improvement of the
pprognosis for such patients. Meanwhile, if the
timing of revascularization for STEMI patients is
no more disputable (1-3), the question of tim-
ing of myocardial revascularization for non-
STEMI is still open (4-8). Is it necessary to
perform urgent myocardial revascularization

in all patients with non-STEMI? According to
2014 American Heart Association /American
Colleg of Cardiology (AHA/ACC) guidelines, ur-
gent myocardial revascularization is indicated for
non-STEMI patients in the presence of high risk
of complications and death (GRACE >140) (9).

Several randomized trials have compared
the results of urgent (up to 2 hours after the
onset of angina attack) and delayed myocardial
revascularization in non-STEMI patients (4-8).
Unfortunately, these works could not give
a clear answer to the main question, namely:
should urgent endovascular myocardial reper-
fusion be performed in all patients with non-
STEMI, as it is the case with STEMI patients, or
not (4-8, 10). Maybe, the time factor in this
category of patients does not play a major role
and it would be preferable to perform elective
diagnostic procedures and, if indicated, elec-
tive therapeutic interventions? Probably, these
questions could be answered only after further
accumulation of experience and after meticu-
lous analysis of the obtained data.

Our study was aimed at the comparison of
the mid-term results of urgent, early and de-
layed endovascular myocardial revasculariza-
tion in non-STEMI patients.

Clinical characteristics of patients
and methods of examination
and treatment

The Center of Interventional Cardioangiology
has an experience with the treatment of over
20,000 patients with ACS. Among them, about
7,500 patients had STEMI, and about 3,000 —
non-STEMI. This study comprised non-STEMI
patients who had been treated in the Center
from 2005 through 2015 and had been re-ex-
amined in 11-13 months after the procedure
of endovascular myocardial revascularization.
The patients with the history of MI, of previous
surgical or endovascular myocardial revascu-
larization, with pre-hospital or in-hospital sys-
temic thrombolysis were not included in the
study. In total, we have selected 141 patients
with non-STEMI. Depending on the time interval
between the onset of angina attack and the pro-
cedure of myocardial revascularization, the pa-
tients were assigned into 3 groups. Group 1
comprised 49 patients, in whom myocardial re-
vascularization was performed within the first
24 hours after the onset of angina attack;
Group 2 comprised 45 patients who underwent
myocardial revascularization in 24-72 hours
after the onset of the disease; finally, Group 3
comprised 47 patients, in whom myocardial
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Table 1. Clinical, historical and laboratory indices of the studied groups of patients

Group 1 Group 2 Group 3
lMokaszaTesb (n =Eg) (n =25) (n =f7)
Age (years) 67 £8.3 69 £9.1 66.8+9.3
Gender
M 31 (63.3%) 30 (66.7%) 36 (76.6%)
F 18 (36.7%) 15 (33.3%) 11 (23.4%)
Time interval between the onset 4.3 + 2.8 (hours) 49 +11.5 (hours) 11.4 £ 2.7 (days)
of angina attack and the PCI
Arterial hypertension 40 (81.6%) 34 (75.6%) 37 (78.7%)
Diabetes mellitus 7 (14.3%) 9 (20%) 7 (14.9%)
BMI 29.5+3.7 28.54+2.7 28.3+2.8
Smoking 26 (53.1%) 25 (55.6%) 27 (57.4%)
Ischemia-related ECG changes:
ST depression 46 (93.9%) 35 (77.8%) 23 (48.9%)
T wave inversion 37 (75.5%) 15 (33.3%) 42 (89.4%)
Cardiospecific enzymes:
CPK 571.7+80.8 408.4 + 36.6 334.1+102.8
CPK-MB 52.7*6 48.5+12.6 33+£2
Troponin (+) 49 (100%) 45 (100%) 34 (72.3%)
Total cholesterol 54+£1.2 55+0.75 5411
Table 2. Patients’ distribution in accordance with GRACE score
Group 1 Group 2 Group 3
GRACE < 109 0 0 0
GRACE 109-140 39 (79.6%) 34 (75.6%) 41 (87.2%)
GRACE > 140 10 (20.4%) 10 (22.2%) 6 (12.8%)

Intergroup p > 0.05

revascularization was performed in 7-14 days
after the onset of angina attack.

The diagnosis of acute myocardial infarction
was made on the base of the analysis of ECG
and laboratory data. The main clinical, histori-
cal and laboratory indices of the studied groups
are shown in Table 1.

Most clinical, laboratory and history indices
were comparable and not significantly differ-
ent between the groups (Table 1). The average
time interval between the onset of angina pain
and the start of selective coronary angiogra-
phy in Group 1 was 4.3 £ 2.8 hours, in Group 2
—-49+*11.5hours,andin Group3-11.4+2.7
days.

At admission, all patients had typical AMI-
related ECG changes in the form of ST segment
depression and/or T wave inversion. ST de-
pression was seen in 93.8%, 77.8% and 48.9%
of cases, while T wave inversion — in 75.5%,
33.3% and 89.4% of cases, respectively. All
patients had elevated indices of cardiospecific
enzymes, which served as an important crite-
rion for their inclusion into the study.

The GRACE score (Global Registry of Acute
Coronary Events) was used for the stratification
of the risk of in-hospital and 6-month mortality
of non-SYEMI patients (11). This score. This

score defines three groups of patients. The first
group (low risk) comprises the patients with
GRACE score < 109. The probability of death in
this group is not over 1%, and the 6-months
mortality does not exceed 3%. The patients
with GRACE score 109-140 for the second
group (medium risk). In-hospital death rate
in this group is 1-3%, and 6-months mortality
rate is 3—-8%. Finally, the third group (high risk)
is reserved for patients with GRACE score >140.
The in-hospital death rate in this group can be
>3%, and the 6-months death rate exceeds
8%. Our analysis (Table 2) showed that the
majority of patients in all the studied groups
were at medium risk. The remaining patients
corresponded to the high-risk group. None of
our patients had clinical condition correspond-
ing to the low-risk group.

During in-hospital stay, the patients received
pharmacological therapy in accordance ith AHA
/ ACC Guidelines (Table 3) (7). If not contraindi-
cated, all patients received B-blockers.

Left ventricular function was assessed by
cardiac ultrasound investigation. The baselibe
indices of the left ventricular ejection fraction
(LV EF) are shown in Table 4.

The most commonly seen phenomenon
was hypokinesia occurring in 73.5%, 55.6%
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Table 3. Pharmacological therapy

Group 1 Group 2 Group 3
Nitrates 34 (69.4%) 26 (57.8%) 30 (63.8%)
B-blockers 45 (91.8%) 42 (93.3%) 44 (93.6%)
ACE inhibitors 28 (57.1%) 31 (68.9%) 37 (78.7%)
Statins 33 (67.3%) 35 (77.8%) 20 (42.5%)
Aspirin 49 (100%) 45 (100%) 47 (100%)
Clopidogrel 49 (100%) 45 (100%) 47 (100%)
Table 4. Data of ultrasound investigation
Group 1 Group 2 Group 3 Intergroup P
LV EF (%) 549 +7,1 54.6 £6.5 57.7+7.8 >0.05
Hypokinesia in the area of AMI 36 (73.5%) 25 (55.6%) 27 (57.5%) >0.05
Akinesia in the area of AMI 12 (24.5%) 6 (13.3%) 1(23.4%) >0.05
Normokinesia in the area of AMI 1(2%) 14 (31.1%) 9 (19.1%) >0.05
Table 5. Selective coronary angiography data
Group 1 Group 2 Group 3
IRA:
LAD 32 (65.3%) 29 (64.4%) 35 (74.4%)
CxB 9 (18.4%) 9 (20%) 6 (12.8%)
RCA 8 (16.3%) 7 (15.6%) 6 (12.8%)
Coronary stenosis >50%:
1 13 (26.5%) 1(24.4%) 13 (27.7%)
2 13 (26.5%) 12 (26.7%) 1(23.4%)
3 23 (47%) 22 (48.9%) 23 (48.9%)
SS 16.7 £ 8.0 16.1+£6.3 14.9+57
TIMI flow in the IRA:
0 9 (18.4%) 7 (15.6%) 2 (4.2%)
1 15 (30.6%) 1(24.4%) 7 (14.9%)
2 25 (51%) 27 (60%) 38 (80.9%)
Implanted stents:
BMS 40 (81.6%) 37 (82.2%) 37 (78.7%)
DES 9 (18.4%) 8 (17.8%) 10 (21.3%)
Stent diameter (mm) 29+04 28+0.4 304
Stent length (mm) 20.4+6.7 20.6 8.7 21.2+8.2

BMS - bare metal stent; DES - drug-eluting stent; SS— SyntaxScore.

and 57.5% of cases, respectively (p > 0.05).
Wall akinesia was found les often — in 24.5%,
13.33%, 23.4% of cases, respectively (p > 0.05).

Selective coronary angiography and left ven-
triculography were performing uusing Judkins
technique, through femoral access. The deci-
sion on the tactics of endovascular myocardial
reperfusion was taken after standard selective
CAG and left VG. According to AHA / ACC
Guidelines, before stenting the patients re-
ceived the loading dose of aspirin (300-500
mg) and clopidogrel (300-600 mg). Also, prior
to PCI, the patients received IV heparin bolus
(10,000 U), another 10,000 U were injected
during the procedure.

The procedures were performed in the in-
farct-related artery (IRA) only.

The character of coronary lesions was not
significantly different between the groups.

About one half of patients in the studied
groups head three-vessel lesions (42.86%,
48.89% and 48.9%, respectively). The cumu-
lative severity of coronary lesions assessed
by SYNTAX Score, was 16.67 = 7.99, 16.07 +
+6.3and 14.9 £ 5.7, respectively. In over one
half of the cases, the LAD was the infarct-re-
lated artery.

The blood flow was evaluated using TIMI
score. As one can see in the table 5, the major-
ity of patients had TIMI 1-2 flow in the IRA.

The bare metal stents were implanted in the
vast majority of patients — 81.6%, 82.2% and
78.7%, respectively (p > 0.05). The average dia-
meter of stents was 2.9 £+ 0.4 mm, 2.8 £+ 0.4 mm
and 3 = 0.4 mm (p > 0.05), while the average
length of stents was 20.4 £ 6.7 mm, 20.6 £ 8.7
mm and 21.2 = 8.2 mm in each group, respec-
tively (p > 0.05).
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Table 6. Immediate angiographic results

Group 1 Group 2 Group 3
TIMI blood flow in the IRA after stenting:
0 0 0 0
1 1(2%) 0 0
2 7(14.3%) 4 (8.9%) 6 (12.8%)
3 41 (83.7%) 41 (91.1%) 41 (87.2%)

As mentioned above, the PCI were per-
formed in the IRA only. At this stage of treat-
ment, the revascularization of other coronary
arteries was not performed. Thus, complete
revascularization was performed in 26.5%,
24.4% and 27.7% of cases in Groups 1, 2 and
3, respectively. In the remaining cases the re-
vascularization was incomplete.

TIMI 3 blood flow in the IRA was achieved
after stenting in the absolute majority of pa-
tients (Table 6). Slow-reflow persisted only in
one patient in the group of urgent stenting,
wchich was probably caused by thrombotic
masses migration into the microcirculatory bed.
It is worth noting, that neither thromextraction,
nor lib/llla blockers administration were not
performed in our patients.

Intraprocedural complications did not occur
in either group. Early postoperative complica-
tions included pulsating hematoma, subcuta-
neous hematoma, retroperitoneal hematoma.
The total rate of these complication was 2%,
4.4% and 4.3% in each group, respectively.
One patient required hemotransfusion for retro-
peritoneal hematoma. In all the remaining cas-
es the hematomas were eliminated by manual
compression.

After stenting all patients received DAPT
(aspirin, clopidogrel). After BMS implantation
the patients were prescribed clopidogrel
for 6 months, and after DES implantation — for
12 months.

Mid-term results

Repeated in-hospital examination was car-
riedoutin11.2+1.1,11.5+*1.4and 10.9+1.9

Table 7. Results of mid-term follow-up study

months after the procedure, respectively. In to-
tal, 128 patients underwent in-hospital exami-
nation, in the remaining 13 cases telephone
questionnaire survey was performed. All pa-
tients who were admitted for reexamination
underwent complete control, including selec-
tive coronary angiography. The results of mid-
term follow-up study are presented in Table 7.

Angina recurrence was noted in 18 patients
(6.1%, 11.8%, and 14.5% in each group, re-
spectively; p > 0.05). During the follow-up pe-
riod, repeated AMI occurred in 7 patients
(4.1%, 4.4% and 6.5%, respectively, among
them in 3 cases the reinfarction occurred within
the area of previous MI, and in the remaining
4 patients - in the territories supplied by other
coronary arteries. The rate of reinfarction-rela-
ted death was 1.4% (2 patients): one patient
(2%) from the Group 1 and one (2.2%) — from
the group 3 (p > 0.05) (Table 8). Both patients
who died during the follow-up, were in high-risk
group (GRACE score >140).

According to the data of ultrasound study,
the LV EF in the studied groups increased by
5.6%, 3.6% and 1.7%, respectively. In the Group
1, the LV EF increased by 5.6%, with the rate of
increase of 10.13. In the Group 2, the 3.6%,
while the rate of increase was 6.6. The respec-
tive indices in the Group 3 were 1.7% and 3.
Two patients from the Group 2 had hypokinesia
instead of normokinesia in the follow-up before
the discharge. In one case this was caused
by stent thrombosis, and in another — by marked
in-stent stenosis. Thus, the increase of LV EF
indices was seen in all groups, meanwhile in
the group 1, that is, in patients who underwent

Group 1 Group 2 Group 3
Follow-up duration (months) 11.2+11 115214 10.9+1.9
Recurrent angina 3 (6.1%) 8 (11.8%) 7 (14.9%)
Reinfarction 2 (4.1%) 2 (4.4%) 3 (6.5%)
LV EF (%) 60.5£6.6 58.2+6 59.4+£5.7
LV EF increase (%) 5.6 3.6 1.7
Hypokinesia in the area of Ml 21.3% 24.4% 37.5%
Akinesia in the area of Ml 14.3% 2.2% 5%
Repeated PCl in the IRA 6 (16.6%) 13 (28.9%) 10 (25%)
Reinfarction-related death 1(2%) 0 1(2.2%)
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urgent myocardial reperfusion, these indices
were higher.

The study of LV walls kinetics in the infracted
area revealed that while baseline hypokinesia
in the territory supplied by the IRA was seen
in 73.47% of patients from the Group 1, in the
follow-up hypokinesia persisted only in 21.3%,
that is, the left ventricular function improved in
52.17% of patients. In the Group 2, at baseline,
hypokinesia was seen in 55.6% of patients and
in the follow-up — in 24.4%, that is, heart func-
tion improved in 31.2% of patients from this
group. As for the Group 3, at baseline 57.4%
of patients had hypokinesia, and in the mid-
term it persisted in 37.5%; hence, the function
of the left ventricle was improved in 26.2% of
patients.

Thus, in the mid-term follow-up the improve-
ment of general as well as of regional (in the in-
fracted area) functional capacities of the LV was
more pronounced in patients from the Group 1,
who underwent urgent myocardial reperfusion
within the first hours after the onset of angina
attack.

Control coronary angiography revealed stent
thrombosis in 4 cases (3.1%). One of these
patients was from the Group 1, another — from
the group 2, and two patients were from the
Group 3. In one case thrombosis occurred in
DES, in the remaining cases — in BMS. In two
cases, in all probability, stent occlusion was
caused by self-evaluated discontinuation of
DAPT by the patients. Recanalization PTCA
and stenting of the occluded artery were per-
formed in 3 out of 4 cases. In one case the pati-
ent was transferred for aortocoronary bypass
grafting. The rate of in-stent stenosis was 6.3%
(8 patients). In all cases PTCA of in-stent steno-
sis was performed with good results.

During the follow-up revascularization of oth-
er coronary arteries was carried out in 56 pa-
tients, among them 37 patients underwent
stenting, and the remaining had aortocornary
bypass surgery.

Discussion

The analysis of our data has shown that the
vast majority of non-STEMI patients have multi-
vessel coronary disease and should be consid-
ered as high-risk patients in need of myocardial
revascularization.

The following questions arise in this con-
nection: should the procedures of selective
coronary angiography and endovascular myo-
cardial revascularization be performed urgent-
ly or in planned order? Another understudied

question is — should such patients undergo si-
multaneous complete endovascular myocardial
revascularization or revascularization only of
the IRA?

The purposes of this study were determined
just in this respect. We found it interesting
to study the clinical course of the disease dur-
ing in-hospital stay as well as in the mid-term
follow-up in non-STEMI patients, who under-
went endovascular myocardial revasculariza-
tion at different stages of in-hospital stay.
Our study brought into sharp focus the lack
of significant differences in the in-hospital clini-
cal course of the disease, the rate of angina
recurrence, the rate of reinfarction and death
between the patients who underwent endovas-
cular myocardial revascularization at different
stages of in-hospital stay, namely: within the
first 24 hours after the onset of angina attack;
within 24-hours and within 7—14 days after the
onset. It is necessary to remember, that, in ac-
cordance with GRACE score, the majority of our
patients were in the medium risk group.

Meanwhile, the left ventricular function in
patients who had PCI performed urgently within
the first hours after the onset of the disease,
improved more significantly than in two other
groups. It is further confirmed by the fact that
the patients who underwent revascularization
within 24-72 hours after the onset of angina
attack, had more evident improvement of LV
function in the mid-term follow-up than the pa-
tients who received similar treatment later
namely, in 7-14 days after the onset. Thus,
the time factor, in all probability, does play
a certain positive role, which should be taken
into consideration while solving the question
of the timing of selective coronary angiography
and PCI in such patients. Hence, it is preferable
to perform diagnostic coronary angiography
and myocardial revascularization the earliest
possible after the onset of angina attack in non-
STEMI patients, as well as in STEMI patients.
It is especially true for the patients with angina
attacks persisting after the admission to the
hospital. Obviously, such strategy is feasible
only in the clinics with 7-days / 24-hours angio-
graphic facilities. In the absence of such facili-
ties, most patients probably should be exam-
ined on elective basis, at the exception of those
with persistent angina attacks. Such patients
should be transferred to the hospitals with
7-days / 24-hours angiographic facilities.

Our study has shown that most non-STEMI
patients have multivessel coronary heart dis-
ease. As assessed by SYNTAX Score, the sten-
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otic and occlusive atherosclerotic lesions of the
coronary arteries in these patients are not only
at least as severe as in patients with STEMI,
but sometimes are more pronounced and quite
as much require myocardial revascularization.
The only remaining question is — should one
perform simultaneous complete endovascular
myocardial revascularization or PTCA of the IRA
only. The feasibility of complete myocardial
revascularization is confirmed by the fact, that
clinical condition of these patients, with the rare
exceptions, is less severe than in STEMI pati-
ents. Hence, they can endure longer proce-
dures without fear of any serious complica-
tions. This contributes to the shortening of in-
hospital stay and is more cost-effective. Also,
it is more comfortable for the patients as they
can avoid additional emotional stress related
to repeated hospitalization and procedure.
However, the question of simultaneous com-
plete myocardial revascularization in non-STE-
MI patients should be solved individually in
each case with mandatory taking into consid-
eration of many factors, including the readiness
of the team on duty to perform multiple stent-
ing, the clinical condition of patient, etc.

As for the clinical course of the disease after
PCI, we did not reveal any significant differences
between the patients who underwent endovas-
cular procedure urgently, within the first hours
after the onset of angina attack, and those after
delayed procedure performed up to 15 days
after the onset of the disease. Meanwhile, func-
tional capacities of the left ventricle seemed
better in patients who received the treatment
within 72 hours after the onset of angina attack.
Hence, the earlier is myocardial revasculariza-
tion performed in non-STEMI patients, the
higher is the probability of the preservation of
a larger part of viable myocardium and, thus,
of the improvement of the left ventricular func-
tionality.
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CHHApPOM HeTUPEOUAHbIX 3a00N1eBaHUN
Npy cepAeYHO-COCYAUCTbIX 3aboneBaHUAX
(0630p nuTeparypbl)

O.B. 3axaposa’ 2*

"DIrbY “Hay4HO-npakTMY4eCckunii LIeHTP MHTEPBEHLIMOHHOM KapanoaHruonaorum” MuH3apasa Poccuu,
Mocksa, Poccus

2Kagenpa nHTepBEeHLUMNOHHOM KapanoaHrnoaoruv VIHCTutyTa npopeccrnoHasibHoro obpasoBaHusl
®Oraoy BO lepsbii MITMY nm. .M. CeveHoBa MuH3aapasa Poccumn, Mocksa, Poccusi

CuHapom HeTupeonaHblx 3ab0s1eBaHNVi JOBOIbHO YaCcTO BCTPEYaeTcs y 60/bHbIX C CepAEYHO-COCYANCTLIMU
3abo/1ieBaHUSIMN. YCTaHOBJ/IEHO, YTO Y AAHHOV Kateropuu 60JIbHbIX YMEHbLLIEHO COAEePXaHne yPOBHSI CBOOO/-
Horo T,, KOTOPbIV SIBASIETCS HE3aBUCUMbIM PaKTOPOM PUCKA, BVSIIOLLVIM Ha NMPOrHo3 3abosieBaHuvs. YunToiBasi
JaHHbIVI PakT, L1es1ecoobpasHo rnpon3BOANTb MOHUTOPUHI TUPEOMAHOro ctatyca Kak y O60JIbHbIX C OCTPbIMU
¢dopmamu UBC, Tak v ¢ XPOHUYECKUMU, B TOM HYUCJIE EPES MPOBEAEHNEM UHTEPBEHLIMOHHbIX U XUPYPruyec-
KUX BMELLIATEe/IbCTB Ha KOPOHAPHbIX apTepuUsiX.

KnioueBbie cnoBa: cuHapom HeTupeouaHbix 3abosieBaHuii, 0630p, CepAeYHO-COCyaAnCTLIE 3ab0seBaHus,
9HAO0BACKY/ISIPHbIE BMELLATEbCTBA, MPOrHo3.

Non-thyroidal lliness Syndrome
in Cardiovascular Diseases (Review)

O.V. Zakharova' 2*

1 State Budgetary Healthcare Institution Moscow Center of Interventional Cardioangiology, Moscow,
Russia

2Department of Interventional Cardioangiology of the Institute of Vocational Education, Federal State
Autonomous Educational Institution of Higher Education, .M. Sechenov First Moscow State Medical
University, Ministry of Healthcare of the Russian Federation, Moscow, Russia

Non-thyroidal illness syndrome is quite frequently registered in patients with cardiovascular diseases.
It is determined that the level of free T3 which is an independent risk factor affecting the disease prognosis
is reduced in this population. Considering this fact, it is advisable to monitor thyroid status in patients with both
acute and chronic CHD, including situations prior to the coronary interventions and surgeries.

Key words: non-thyroidal illness syndrome, review, cardiovascular diseases, endovascular interventions,

prognosis.

B HacTosuwee BpeMs B KIIMHUNYECKOWN Mpak-
TUKE XOpPOLUO N3BECTHO U3MEHEHME TUPEOUL-
HOro romMeocTasa npu comatnmdeckmx 3abone-
BaHUSAX, XapakTepusylolweecad CHUXEHNEM
YPOBHSI TUPEOUOHBIX FTOPMOHOB B KpPOBW. [1pu
CpeaHEeTSKENOM TeHEHUN BONE3HU, KakK NpaBu-
10, OTMEeYaeTCs YMeHbLUeHne ypoBHS T, 1 no-
BbILLUEHME PEBEPCUBHOIO T, (pT;) B CBIBOPOTKE
Kposwu. MNMpwn 6onee Taxenom TedeHnmn 60ne3Hu,
HanpuMep y NauneHTOoB, HaxXoOsLWKUXCs B pea-
HUMAaUMOHHOM OTAENIEHUN, CHMXAETCH N ypo-
BeHb T, CbIBOPOTKM KpPOBU (1).

Ona o0603HayYeHUss [aHHOrO COCTOSIHUSA
ObINI0 NPeasIoXKeHO MHOIO TEPMUHOB — “CUHA-
pPOM HeTMpeounaHbix 3aboneBaHuin” (nonthy-
roidalillness syndrome), “ayTnpeonaHblii naTto-
NOrNYEeCKUi CMHOPOM”, “CUHAPOM HU3KOrOo T,”,
“cnHppom ayTnpeoungHoricnaboctn” (euthyroid
sick syndrome), “cuHgpomM nceBaoamnCOYHK-
LM LWMTOBUAHON Xenesbl”. Hanbonee npen-
NoYTUTENbHbLIM ABNSeTCst 0003HaYeHne JaHHO-
ro COCTOSIHMS KakK CUMHAPOMAa HEeTMPEOUOHbIX
3aboneBaHuin (CHT3), xapakTepuayloLlerocs
CHVXKEHMEM YPOBHS TUPEOUOHbIX FOPMOHOB
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B KPOBM, Pa3BMBAOLLMMCS MPU COMaATUYECKMX
3ab0neBaHNsAX B OTCYTCTBME NATOIOMMN CaMOW
WMTOBUOHOM Xene3bl (LLXK).

Mepeble coobuieHns o CHT3 B Hay4yHOW Nu-
TepaType nosisunmnck 6onee 30 net Hazapg (1, 2).
B nanbHeliwem B psae paboT Obinuv gaHbl 1abdo-
patopHbie xapaktepucTukm CHT3 npu Tsxxenbix
dopmMax NHPEKLIMOHHbBIX 3aboneBaHuin, cencu-
ce, nHdapkTe mMuokapaa, TSXKEeNbIX TpaBmax,
TpaHcnaaHTaunum BHYTPEHHNX OPraHoB 1 paae
apyrmx 3aboneBaHuin u cocTtosHun (3-6).
OT1kpbiTie CHT3 ObIN0 HEOAHO3HAYHO OLIEHEHO
Hay4yHO 0OLLECTBEHHOCTbLIO. HekoTopblie uc-
cnepoBaTenn nonaranam, YTo CHUXeHue yHK-
uUuoHanbHOM akTmBHOCTM WK npm comatu-
yeckmnx 3aboneBaHUsAX — 3TO peakTUBHOE U3-
MEHEHME, HanpaB/AeHHOE Ha MUWHUMU3AUUIO
pacxogoB SHEPTUM, KOTOPOE TEM CaMbIM A0XK-
HO ObITb pacLEHEeHO Kak 3allMTHasa peakuus
opranmama (7). OgHako pesynbTaTtbl KInHUYe-
CKUX MCCNeaoBaHUM rnokasasm, 4YTO CTeneHb
BblpaxkeHHOoCcTU CHT3 Hanpsmyio koppenvpyeT
C YPOBHEM CMEPTHOCTM NaLVEHTOB peaHnma-
LUVOHHbIX OTOENEHUN U OTAENEHUA UHTEHCUB-
Ho Tepanun (8—10), a cnegoBaTtensHo, CHT3 -
rnaTtosiornyeckoe siBneHmne. NaydyeHme namexe-
HUI TUPEONOHOro cTaTtyca Npu PassinNYHbIX No
aTmosnorum 3aboneBaHmsax U CONoCcTaB/IeHME NX
C OPYrMMU KJIIMHUYECKMMM 1 nabopaTopHbIMMU
rnokasaTtensamMy NO3BOSIUIO BbIOENNTbL YPOBHU
pucka neTanbHOro ucxoga B 3aBMCUMOCTU OT
CTEeNeHn CHMXeHUs KoHueHTpauun T,B CbIBO-
poTKe KpoBU. Tak, Mpu CHMXEHNN KOHLUEHTpPAa-
uvun T, HUXe 4 MKr/on BepOATHOCTb HacCTy-
niaeHuns netanbHOro ncxoga coctasnaet 50%,
Huxe 2 mkr/on — 80% (9). 3T paHHblE ybe-
ONTENbHO OOKa3biBany NpPaBOTYy TOM TOYKMU
3peHud, 4yto CHT3 aBnseTcs 3BeHOM narore-
He3a KPUTUYECKMX COCTOSSHUA U ero cnenyet
paccmMmaTpmBaTb Kak MNaToOSIOMMYEeCKUn Npo-
Lecc.

B ocHOBe pa3BuTMsa JaHHOro cuHApoma ne-
XaT MeXaHW3Mbl, CBfA3aHHble C HapyLleHWem
OenognpoBaHnUa TUPOKCMHA B MEYEHM C MOMO-
Wbi0 S’-MOHOAENOHMNAOA3bI, YBEINYEHUS UMK
YMEHbLUEHNS CBA3bIBAHUS TOpPMOHOB LLIDK
c 6enkamMmu nnasmbl, HapyLIEHWEM CeKpeumn
TUpeoTponHoro ropmoHa (TTI) (11).

Kpyr 3aboneBaHuii 1 neyebHbIX BMeLLa-
TeNbCTB, CMNOCOOHbIX BbidBaTb CHT3, — gocTta-
TOYHO LWMPOK. K HUM OTHOCATCS: nwemmyeckas
6ones3Hb cepaua (MBC), onepaumsa aopTokopo-
HapPHOro LYHTUPOBaHMSA, 3a00/1IEBaHNSA NEYEHMN,
TepMUHasbHblE CTaAUM XPOHUYECKOW MNoYey-
HoW HepocTtatoyHocTn (XIMH), ¢duanydeckue
TpaBMbl, NCUXNYECKUE CTPECCHI, CEMCUC 1 Ap.

TskecTb OCHOBHOro 3abosieBaHus, kak npa-
BWUIO, KOPPENVPYET C BbIPaXEHHOCTbIO Hapy-
LWEHMNA B KOHLIEHTPaAUUM TUPEOWUAHbIX FOPMO-
HOB. K M3MeHeHusIM, perncrtpupyembiM Mnpu
CHTS3, oTHOCATCSA caoBurn B nepudepmnyeckom
TpaHcnopTe M MeTabonnuamMe TUPEOUOHbIX
rOPMOHOB, B perynsaunm cekpeuun TTT, a B He-
KOTOPbIX CAy4asx — U B (PYHKLNOHMPOBAHUMU
camom LK.

Hanbonee 4yacto cMHOPOM HU3KOro T, 06-
Hapy>XmBaeTcs Yy MauueHTOB, MepeHecLnx
ornepawmio a0OPTOKOPOHAPHOIO LLYHTUPOBAHUS
M TpaHcniaHTaumio cepaua, B 6onbLlen crene-
HU BblPaXXeHHOro y AnL, nornblunx B Nocneo-
nepauroHHOM nepuoae, a Takke y O60JbHbIX
MBC, B OCHOBHOM NPV apuUTMUYECKOM BapuaH-
Te 3aboneBaHus.

CornacHO CywecTBYWOLWMM Ha CerogHsL-
HUI OeHb MNoAxXo4aM K pernamMeHTaumm OCHOB-
HbIX NaToreHeTnyecknx sapuanHtos CHT3, BbI-
LEeNsioT cneaylowme ero Tunbl:

TMn 1 — xapakTepudyeTcs U30JIMPOBAHHLIM
CHUXeHneMm T, (B nintepaType Hepeako MMEeHy-
eTcq “CMHAPOMOM HU3KOro T;5”);

TN 2 — CONPOBOXAAETCSH CHUXEHNEM YPOB-
Hen T, n T, (“cungpom Huskoro T,7);

TN 3 — BapuaHT C BbICOKMM COAEpPXaHNEM
T, n/vnn T, (“cnHapom Beicokoro T,”);

TN 4 — N30JIMPOBAHHOE CHUXEHMNE YPOBHS
TTT (“crHopom HM3koro TTI”);

™™Mn 5 — M30AMpoOBaHHOE noBbiweHue TTT
(“cunapom Bbicokoro TTI”) (11).

CHT3 tuna 1 (“cmHgpom Huskoro T,”) xa-
pakTepeH MNpPakTUY4ECKM AN BCEX U3YyHaEMbIX
3aboneBaHunin, KPOMe Nero4yHoro Tybepkynesa
1 93BeHHOM 6one3Hn. Hanbonee yacTto (o 30%
n 6onee) aTOT TUN HabnNOANCs NpU OEeKOM-
neHcaumn caxapHoro amnateta 1 n 2 TMNOB,
MOCTUHPAPKTHOM KapaMOCKNepo3e, OCTPON
NMHEBMOHUW, THOMHO-BOCMANUTENbHbIX 3a00-
JIeBaHMAX 4YeNICTHO-NNLLEBO oBnactu, ype-
Muyeckon XIMH. CHuxeHne T, B KPOBU B 9TUX
c/lyyasix CBA3aHO C TOPMOXEHVEM nepudepu-
yeckoi koHBepcun T, B T,. 3TOMY CNocoBCTBY-
0T MeTabonmyeckne HapyLleHns Ha TKaHEBOM
YpOBHE (aumgos, rmnokcmus mn ap.), KoTopble
00OblYHO 0OyCNoOBJEHbI  AEeKOMMeHcaunen
OCHOBHOro 3abonieBaHusa (KeToaumago3 npu
caxapHom gmabete 1 Tuna, ocTpasa NeBOXe-
NlyooykoBasi HegOCTaTOYHOCTb MNpPU OCTPOM
MHbapKTe Mmokapaa, NporpeccnpoBaHmne He-
[0OCTaTO4YHOCTM KpPOBOOOpAaLLeHMA Mpu MNo-
CTUHMAPKTHOM KapAMOCKepo3e, TKaHeBas
rMNOKCUSA MpU HacnegCTBEHHOM JpPUTPOLM-
TO3€e, 39HAOOTOKCUKO3 MNpU TFHOMHO-BOCHANu-
TeNbHbIX 3ab601eBaHNAX).
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CHT3 1tunna 2 (“cuHgpom Hmuakoro T,”) BbiSB-
NeH y 00NbHbIX C TepMuyHanbHoM ctaamnein XIMH,
noslyyaloLWwmx MPorpaMmMHbIi remogmanus, n y
O0NbHbIX C caxapHbIM ayabdeTom 1 Trna ¢ BbICO-
KMMW CcTeENEHAMK aAnabeTndyeckon HedpponaTum.
Mpw aTOM TUNE Hapsay C yxyaweHnem nepude-
puyeckon koHBepcun T, B T, cHMXaeTcs npo-
aykuya T, B UK. Hannume atoro tmna CHT3
CBUOETENbCTBYET O TAXEJbIX, CUCTEMHbIX COBU-
rax B OpraHvu3aMe u siBnsieTcs KpamHe Hebnaro-
MPUATHBIM MPOrHOCTUYECKMM NPU3HAKOM.

CHT3 Ttmna 3 (“cuHgpom Bbicokoro T,”)
cBoncTBeHeH 60% 60nbHbIX IEro4HbIM Tybep-
Kynesom. Kak npaBuio, npu akTMBHOM TE€YEHUN
TyOepkynesa (pacnan, obcemMeHeHume, bGakTe-
PUOBLIOENEHNE) W  TSKENbIX KINHUYECKUX
dopmax Tybepkynesa (OMCCEMUHUPOBAHHbIN U
dUNOPO3HO-KABEPHO3HbIN) MPU HOPMaSbHbIX
ypoBHAX TTI 3HadeHusa T, n/nnn T, BbIXOOUNU
3a npepgensl HopMaTmMBoB. Npupoaa aToro ge-
HOMEHa [0 KOHLa He dcHa. [1oBblleHne B KPO-
B T, MOXHO CBA3aTb C YBEIMHYEHNEM B KPOBU
YPOBHS TUPOKCUHCBA3bIBAKOLWLEINO MobynuHa,
HegocTaToYHOM accumungauuen T, NeyeHblo,
CTUMYNMPYIOLWVM BansHUeM Ha LK npoayk-
TOB pacnaga TKaHem U XUSHEOEATENbHOCTU
MunkobakTepuin. Habnioganm n psaa naumMeHTosB,
Yy KOTOPbIX Obl1 NMOBbILLIEH YPOBEHb TOJILKO T,
BEPOSATHO, BCleAcTBMe HabnogaemMoro npwu
NleroyHom Tybepkynese ycuneHus nepudepun-
yeckow KkoHeepcuu T, B T,.

CHT3 Tuna 4 (“cuHapom Huskoro TTI™)
C He3HauunTenbHom (A0 3—-7%) 4yacToTOW BCTPE-
yaeTcs Npu Bcex 3aboneBaHusx, HO Hambornee
XapakTepHO ero NpucyTCcTBME Ha CaMbIX Ha-
YyasibHbIX padax OCTPO TEeKyLUMX naTosiornyec-
KX MNPOLLeCCOB: OCTPOM MHPaAPKTE MMoKapaa
(ONM), ocTpoV NHEBMOHUWX, FTHOWHO-BOCNANM-
TenbHbIX 3ab0s5IeEBAHMAX YENIOCTHO-TNLLEBO
ob6nactu. B 1-e cytkm OMIM ero yactoTta oocTu-
rana 74%. Y atown kateropuu 60s1bHbIX YCTaHOB-
JIEHbI PELMMNPOKHbIE B3AMOOTHOLLEHNS MEXAY
ypoBHeM B kpoBu TTI n koptmnsona. ECTb ocHO-
BaHWSA rMonaratb, YTO YyrHeTtaloulee nercTsve
KopTudona Ha cekpeuuto TTI npu ocTpom
CTpecce, KOTOpbIA CONPOBOXOAET BhbiLLernepe-
YMCJIEHHbIE COCTOSIHUS, N SBASIETCA OOHUM U3
OCHOBHbIX MEXaHM3MOB, 00YCIOBNMBAIOLLMX
passutue CHT3 Tnna 4. Kpome TOro, passutme
3TOro cMHAPOMAa BO3MOXHO U Npu 060CTPEHUN
XPOHUYECKMX BOCMNANUTENbHbIX 3abofieBaHUM,
B 4aCTHOCTM OCTeoapTpo3a, Korga 4acrtoTta
aToro cuHgpoma gocturaet 58%. B gaHHOM
cnydae cHmxeHue TTI, BeposaTHO, NnpoucxoauT
3a cyet 6nokaapl cekpeummn TTI BocnanuTenb-
HbIMW UUTOKUHAMW.

CHT3 T11na 5 (“cuHaopom Bbicokoro TTIM”) —
camMbll pegKnin BapmaHT OTKJIOHEHWIA B TUPEO-
noHom ctatyce. B HekOTOpbIX cnyyasx (Hanpwu-
Mep, Npu rHOMHO-BOCMAaNNTESNbHbIX 3aboneBa-
HUAX) BTOT TUM CMEHSET “CUHAOPOM HWU3KOro
TTI”, 4TO MOXHO paccMaTpuBaTb Kak BOCCTa-
HOBUTEJIbHYIO FMNeppeakTUBHOCTb rmnoduaa.
3a KpaTKOBPEMEHHbBIM TPAH3UTOPHbLIM YBENU-
yeHmem TTT, kKak NnpaBuao, NOCTENEHHO creay-
€T NoJiIHasg HopManusauma napamMeTpPoB TUPEO-
naHoro ctaryca (11).

CuHApOM HeTMpeonaHbIx 3aboneBaHnin oo-
BOJZIbHO 4aCTO BCTpevaeTcs y OO0JibHbIX C cep-
[e4vyHo-cocyaucTbeiMu  3aboneBanHmamun  (12).
YCTaHOBMEHO, YTO Y AAHHO KaTeropmm 601bHbIX
YMEHbLLEHO COAEpPXaHWe YPOBHA CBOOOAHOMO
T, (cB.T;) (13, 14). B psage nccnenosaHuin noka-
3aHO, YTO CHVXEHHBI YPOBEHb CB.T; Yy 60SbHbIX
C cepaeyvyHo-cocyamcTbiMM  3aboneBaHNAMU
CBA3aH C HU3KOM dpaKkumein n1eBoro Xxenynodka
M BNNSIET HA MPOrHO3 OCHOBHOIO 3a00JIEBaHMS
(15, 16). OgHako pesynbTaTbl HEKOTOPbIX UCCTEe-
noBaHni npotmeBopeynsbl (12). C. Opasich un
COaBT. nokasanu, 4yto CHT3 He saBnsieTcsa He3a-
BUCUMbIM NPOrHOCTUYECKNM HPakTOpOM Yy B0sb-
HbIX C CEpAEYHON HEAOCTATOYHOCTbIO (17).

A.G. Cerillo n coaBT. yctaHoBunu, 4to CHT3
ABNAETCA HE3ABUCUMbIM MPEeaNKTOPOM NeTallb-
HOCTU cpean OONbHLIX, NEepeHecLUnx ornepa-
LU0 aOpPTOKOPOHAPHOro wyHTupoBaHus (18).
NTanbHCKUMMN YyHEHbIMU NpPOaHaNU3MpOoOBaHbI
naHHble 806 60/bHbIX, NepeHecLUnX onepaLuto
a0PTOKOPOHAPHOro WyHTUpoBaHusa. CpegHuii
Bo3pacT 60sbHbIX cocTaBmn 67,5 = 9,6 roaa,
105151 00JbHbIX MY>XCKOro nofa—76,9%. Y 76,9%
OonbHbIX Npeobnagano TPexcocyaucToe rnopa-
>XEHME KOPOHapHOro pycna. Ha MOMEHT BKJItO-
yeHnsi B unccnepoBaHne 79 (9,8%) G0MbHbIX
nvenn CHT3. YHMBapuaHTHbIN U MynbTUBapU-
QHTHbIM aHanM3bl NOKa3anu, 4YTO HU3KNA YyPO-
BeHb CB.T, BMSIET Ha pa3BUTUE MasiOro cep-
[e4yHoro BbliOpoca M rocnuTanbHylo feTanb-
HOCTb B MOC/NeoNnepaunoHHOM nepuoae
(p < 0,001). 30-gHeBHas neTanbHOCTb COCTa-
Buna 2,3% (19 6onbHbIX). KoHUeHTpaums cB. T,
B CbIBOPOTKE KPOBW Nepes, onepaTtnBHbiM BMe-
watenbCcTBOM <2,23 NMOnb/N Koppenuposana
¢ 10-KpaTHbIM YBENVMYEHNEM pUCKA PA3BUTUSA
cuHgpomMa Manioro cepgeyHoro Bblibpoca
(p < 0,0001) n netanbHocTbiO (p < 0,001).

B. Wang »n coaBT. npoBenn mMeTaaHanus,
BkaoyaBwum 41 unccneposanue (2017) (12).
B meTaaHann3 Bownu nauneHTbl C cepaedyHomn
HepocTaTto4yHocThio (20 nccneposaHuii), MBC
(6 uccneposanun), c OMM (5 nccneposaHuin),
OCTpPbIM KOpoHapHbIM cnHapomom (OKC) (4 vc-
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cnegoBaHust). B peaynbrate aHanusa 6bi10
rnokasaHo, 4To y 60JIbHbIX C CepageyHO-COoCy-
OncTbiMn 3abonesaHnaMmM B 27,1% cny4aes Ha-
onopaetca CHT3. AHanma no noarpynnam Bbl-
SBUN  CNEeayloWyio 3akOHOMepHOCTb: CHT3
B 24,5% cny4aeB pernctpmpoBanca cpenu
O0NbHbIX C CepaevyHoOl HeaoCTaTOYHOCThbIO,
B 18,9% —y 60bHbIX OMM, B 17,1% — y 60onb-
Hbix OKC. ABTOpbI Noka3anu, 4to CHT3 asna-
eTcs He3aBUCUMbIM HaKTOPOB pucka obLie
1 cepaeyHol netanbHOCTN Y BOMbHbLIX C cepaey-
HO-cocyaucTbiMn 3aboneBaHuaMu (p < 0,001)
(12). Kpome aTtoro, CHT3 asnancsa He3aBuUcu-
MbIM NPEaNKTOPOM Pa3BUTUSA BOJbLLMX OCTPbIX
KOpPOHapHbIx cobbiTnii (MACE) (12).

MpocnekTuBHOE UccneaoBaHMe, NOCBSLLEH-
HOE W3YYEHUIO BIUSIHUS CUHAPOMA “HU3KOro
T3” Ha NPOrHO3 cepaevyHO-CoCYANCTbIX 3ab0-
neBaHuii, O6bINO MPOBEAEHO UTaANIbAHCKMMU
nccneposatensamm. OHO nokasaso BbICOKYO
3HaummocTb CHT3 pgnsa kapAnmonornyeckmx
6onbHbIX (13). Bcero B mnccnegoBaHue Oblno
BKJIIOYEHO 573 nauuveHTa, pas3gefieHHbIX Ha
2 rpynnbl. B 1-10 rpynny 6b110 BkAto4eHO 173
©0/IbHbIX C HN3KMM YPOBHEM CB.T; CbIBOPOTKMN
KpoBu (MeHee 3,1 nmonb/n), Bo 2-10 — 400 ve-
JIOBEK C HOPMAalbHbIMW 3HAYEHUSAMU CB.T,.
B TeuyeHue nepBoro roga HabnwogeHust B 1-i
rpynne 3apeructpmpoBaHo 25 neTasibHbIX UC-
xo040B (14%), Bo 2-r1 — 12 (3%) (p < 0,00001).
KaponanbHble npu4nHel cMepTn B 1-11 rpynne
mumenu mecto y 13 (7,5%) 60nbHbIX, BO 2-11 —
y 6 (1,5%) (p = 0,0006). Hanbonee BaxkHbIM
MPOrHOCTMYECKUM akTOpoM obLLien cmepT-
HOCTW OKa3asiCH YPOBEHb CB.T; (KOSDDULMEHT
pucka 3,582; p < 0,0001). 3atem cnepnosanu
runepannuaemms (KoadpuumneHT pmcka 2,955;
p = 0,023), Bo3pacT (KO3PPULMEHT pucka
1,051; p < 0,005) u ppakuma Bbibpoca NeBoro
xenygodka (koadppuuymeHt pucka 1,037;
p = 0,006). Mo gaHHbIM JIOFMCTUYECKOrO pe-
rPECCUOHHOr0 aHanm3a ypOBEeHb CB.T; Oka-
3asCa HaMNy4yLWyM HEe3aBUCUMbIM MPOrHOCTU-
yecknm dakTopom obLer cMepTHOCTY Kapau-
onornyecknx 6onbHbix. CHT3 poctoBepHO
yalle BcTpeyasncs y 60JbHbIX C cepaeyvHoln He-
poctartoyHocTteio -V knacca, 4em npu |-l
knacce. Takum 06pa3om, N0 MHEHUIO UTaSbSH-
CKWX YYEHbIX, CAHAPOM HU3KOro T, onpeaenser
MJ0XOW NPOrHO3 NauUMEHTOB C 3ab0s1IeEBaHNAMMN
cepaeyHO-CcoCcyancTOm CUCTEMBI.

MonbITKN N3y4eHns peakunm rmnodusapHo-
TupeomngHom ocu npm OVIM npegnpuHMManuchb
HeogHokpaTHo. CHT3 BcTpedaeTcda, Mo OaH-
HbIM pa3Hbix aBTopoB, OT 30 A0 90% OGONbHbIX

OUM (13). YcTaHOBNEHO, 4TO [OaHHbIA CUH-
OpOM vaule Habnopgaetca y 6onbHbix OVM
c nogbemMom cermeHnTa ST (OMMnST). OgHako
pesynbratbl 3TUX UCCNEeA0BaHUN KparHe npo-
TUBOPEUYMBbLI, @ MexaHU3Mbl, obecneymBato-
wme passuTme GpyHKLMOHANbHbLIX COBUIOB TU-
peougHoro cratyca, a Takke MPOrHocTu4ye-
CKOe 3HayeHue O9TUX COBUIroB, OCTalTCs
N3y4EHHbIMU HegOCcTaTo4HO. Bocnanenme, ru-
NoKcusi, HecTabubHOCTb FrEMOAMHAMUKN SIB-
NAI0TCH Ba&XKHbIMU MEXaHM3MaMM MPU CHUXKEH-
HOM ypoOBHE CB.T,;. AHaNOrM4YHbIE NATOreHeTU-
yeckne MexaHu3Mbl fiexat B ocHoBe OUM.
B. Zhang n coaBT. npoaHannanpoBanu JaHHbIE
501 6onbHOro OMM, HaxoOMBLUMXCHA HA CTaLM-
OHapHOM nevyeHun B nepuop ¢ nioHs 2008 r. no
ntoHb 2010 1. (19). CpenHuii Bo3pacT 60JbHbIX
cocTaBun 69 * 12 net. 3a60p KPOBU OCYLLECT-
BNANCA B nepBble 24 4 MNocne MNOCTYMN/eHUs.
MccnepoBanucb cnenylowme nokasaTesnun: CB.
T,, cB.T,, oObwmii T, n odbwmin T,. MaumneHTbl
Oblnn pasgeneHbl Ha 2 rpynmnbl: CO CHUKEHHBLIM
ypoBHEM CB.T; (<3,5 nmonb/n, 171 60AbHOI)
1 C HOPMasibHbIM YPOBHEM CB.T; (3,5 nmonb/n,
330 60nbHbIX). 154 naumeHTam 1-i1 rpynnbl U
296 60/bHbIM 2-11 rpynnbl OblX BbINOJIHEHDI
NepBUYHbIE WMHTEPBEHLIMOHHbIE BMeLLaTeSb-
cTBa wnu TpomMbonuTMyeckas Tepanus.
MpoueHT 60osbHbIX C MHOrOCOCYAUCTLIM Nopa-
>)XEHMEM BEHEYHOIr0 pycna, B TOM 4Yucne ¢ no-
paxeHnem CTBOJSa JIEBOW KOPOHapHOW apTe-
puun, Obin Bbille cpean O0nbHbIX 1-i rpynnb
(43,9% npotuB 25,2%). ABTOpamMm NokasaHo,
410 Yy 605bHbIX OVIM BbISIBIEH BLICOKWUI MPO-
LLEHT CHMXEHHOro ypoBHs CB.T; (34,1%) (19).
MepBUYHON KOHEYHOW TOYKOW SBNASaCh KyMy-
NATUBHAs CMEPTHOCTb. Y 60nbHbix ¢ CHT3
ONVUTEeNbHOCTbL NpebbiBaHUS B CcTauuoHape
Obina Bblwe (14 = 6 npotme 11 £ 6 cyT; p <
0,001). BTOPMYHBLIMN KOHEYHBIMW TOYKAMM SIB-
nanucb 6Gonbluve KapauanbHble CcoObITUS
(MACE), a wnmeHHO: kapauanbHas netab-
HOCTb, MOBTOPHasi rocnutanmMaauus, Heda-
TanbHbIi OVIM 1 HecTabunbHas cTeHokapaus,
notpeboBaBLUasi MHBA3MBHbIX BMELLATENbCTB.
Mepuoa HabnogeHunsa coctaBun 10 = 2 mec.
BbikrnBaeMocTb 60MbHbLIX B 1-1 1 2-1 rpynnax
cocTtaBuna 86 n 97,3% coorBeTcTBeHHO (19),
nokasatenb MACE — 66,7 n 45,5% B 1-1i n 2-in
rpynnax CooTBETCTBEHHO. MynbTMBapmaHTHbIN
aHann3 rnokasaJs, 4TO CHUXEHHbIA YypPOBEHb
CcB.T, ABNSE€TCA CaMbIiM Ba>XHbIM MPeauKTOPOM
kymynatuHom cmeptHocTn 1 MACE (p < 0,001
ons cmeptHocTM 1 p = 0,007 ona 6onbLumx
KapananbHbix coObITUiN). AHanM3 no Kannany-
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Marepy Takxe gokasan, 4To y O0sbHbIX CO CHU-
>XEHHbIM CB.T; MOBbILWEHbI YacTOTa NeTasibHO-
CTN 1 60MbLUMX KapAnanbHbIX COObITUA.

Pan nccnegoBanuii nokasan, 4To Npu CUH-
OpoMe HM3Koro T3 3HAYMTENLHO CHUXAETCH
dpakumsa Bbibpoca 1eBoro xenynoyka y 6ob-
Hbix OMM (12, 13). E. Jankauskien u coaBT. 1c-
cnepoBanu 130 6onbHbix OMM ¢ nogbemom
cermeHTa ST (OMMRNST). BceM 60bHBbIM B 9KC-
TPEeHHOM ropsiake Oblna BbIMOSIHEHA KOPOHa-
poaHruorpaduvda n KopoHapHas aHruonnacTmka
(20). 3abop kpoBM ANA nccrnegoBaHus CB.T,
1 cB.T, BbINMOJIHEH B TeYeHne 24 4 OT MOMEHTa
MOCTYNJIEHUS 1 HA 4-€ CYTKM NMOCJIE Havyana aH-
r’MHO3HOro ctatyca. CpenHuii Bo3pacT O0Sb-
HbiX cocTaBun 58,7 += 10,2 ropa. lNMauneHTbl
OblNn pasgeneHbl HA 2 rpynnbl: CO CHMXXEHHbIM
ypOBHeM CB.T; (34 60nbHbIX, 26%) 1 HOpMasb-
HbIM YPOBHEM CB.T; (96 60/bHbIX, 74%). BblNo
3adUKCUPOBaHO, 4TO cpeau 6oNnbHbIX 1-1 rpyn-
Mbl NMokasaTeNlb YPOBHA T, Obil HUXE Ha 4-i
neHb (p < 0,001) no cpaBHEHUIO C AHEM MOCTY-
nneHuns (p < 0,01). ABTOpbI Nokasanu, 4TO CHU-
XeHune ypoBHA T, y 6onbHbix OMIM cBsa3aHo C
HapyLleHneM rno3gHero AmacTtoIM4eckoro rnpo-
[0JIbHOrO HanpskeHmsa neBoro xenypoyka (20).

J. Adawiyah u coaBT. npoBenn 6-mecsa4Hoe
MPOCMEKTUBHOE, KOFOPTHOE mMccnegoBaHmne, B
KoTopoe Bowsno 85 6onbHbix ¢ OKC (21).
YposHu cB.T5;, cB.T,  TTI namepsnu Ha 1, 5
n 42-in pHn. CHT3 Habnopanca y 53% 60nb-
HbiXx. AHanM3 noarpynn nokasasn, 4to B 48%
cnydyaeB CHT3 BcTpeyanca cpean OO0NbHbIX
C HecTabunbHOW cTeHokapanen, 54% — cpenm
6onbHbix OMM 6e3 nogbema cermeHta ST
(OMMO6NST), 56% — cpean 6onbHbix ¢ OMMNST.
CHWXEeHHbI ypoBeHb CB. T, Koppenuposan c T4-
XXECTbIO MOPaXeHUs Muokapha JIEBOro >XXesny-
[o4Kka, KapauanbHOW NeTanbHOCTbIo, 00LEen
JNIeTaNIbHOCTBIO, Pa3BUTUEM TSHKENOW CEPLAEYHOM
HEOOCTaTOYHOCTW, MOBTOPHOW rocnmTanm3aum-
en B ctaymoHap (21).

J. Vidart n coaBT. npoaHanuanpoBanu Bns-
H1ne N-aueTunumcTemHa Ha CHUXEHHbIN Ypo-
BeHb CB.T; y 60/bHbIX OVMIM B MyNbTULEHTPOBOM
MPOCNEeKTUBHOM UccnenoBaHmn (22). ABTOpBbI
pasgennnm 68 60nbHbIX Ha 2 rpynnbl: Nnauebo
M rpynny naymeHToB, nonyyaBwmnx N-auetwn-
umMcTenH B nepsble 48 4. B nccnegyemor rpyn-
ne (2-9 rpynna) 6osbHble nonyyanm N-auetun-
umctenH B nose 6000 mr (5 no3 no 1200 wmr)

BHYTPMBEHHO, MPMYEM NepBasd go3a BBOAU-
flacb 0O KOpOoHapoaHruorpadpum n aHrmonna-
CTUKW, nocnenylwme A03bl Yepe3 KaxAable
124 (124,24 4,36 4 48 4). CpegHunin BO3pacT
OonbHbIX cocTtaBun 57,2 + 9 net. MNpogonxu-
TenbHOCTb NpebbiBaHMSA B CTauMoHape cocTa-
Buna 4,94 gHa B rpynne nnauedo n 4,24 gnHa
B rpynne OonbHbIX, nofay4daBlinx N-auetun-
uncTenH. YpoBeHb CB.T,; YMEHbLUMACS B rpynne
nnauebo vyepes 12 4 ¢ MOMeHTa NOCTYMNJIeHUS, B
TO BpPEMS Kak B rpyrnne O0JibHbIX, NOAyYaBLUNX
N-aueTnnuucTenH, OaHHOM 3aKOHOMEPHOCTU
He BbigBneHo (p = 0,1). Ha MOMeHT nocTynneHuns
B CTauMoHap B ABYX rpynnax 6b1710 NOBbILLEHO
cogepxxaHme peBepCcuBHOro T;, B TO BPEMS Kak
yepes 48 u nocne BBeaeHust N-aLeTunumcTemHa
OaHHbIM NoKas3aTenb CHU3WACA B 2- rpynne,
OOCTUIHYB HAMMEHBLLIETO 3Ha4YeHus Yyepesd 120 4
(p = 0,003). Taknm 06pa3om, aBTOPbLI NoKa3anu,
4yTO BBedeHue N-aueTunuucTenHa, Kak aHTu-
oKCcmaaHTa, yMeHbLLIaeT puck pa3sutus CHT3.

B 2014 r. M.F. Bai v coaBT. onybankoBanm
naHHble 605 6onbHbiXx MBC, 96 M3 KOTOPbIX
6binn ¢ CHT3. Bcem naumeHTam Oblia BbIMo-
HEHa KopoHapoaHrmorpadus. Jlormctmieckni
PEerpecCMOHHbIN aHann3 nokasasn, YTO HU3KUN
YPOBEHb T, ABNANCA HE3aBUCUMbIM HaKTOPOM
purcka MHOIFOCOCYANCTOr0 NOpaXxeHus BEHEeY-
Horo pycna (p < 0,001) (23).

S. Yazicl v coaBT. gokasanu, 4To HU3KNI ypo-
BeHb T, B CbIBOPOTKE KPOBU OKa3blBAET OTpULA-
TenbHOe BJ/INSHME Ha BbIXXMBAEMOCTb OOJIbHbIX
¢ OKC 6e3 nogbema cermeHta ST (p = 0,02)
(24). CpepHuin Bo3pacT OO0JIbHbIX COCTaBWII
61 = 13 neT, 67% Myx4nH. CMepTHOCTb 4Yepes
1 mec n 1 rog 6bina Bbiwe cpeau GOJbHbIX
CO CHWXEHHbIM ypoBHeM T, (16% npoTtme 3%,
p = 0,002; 23% npotuB 6,4%, p = 0,003 cooT-
BETCTBEHHO).

Takmm obpasom, CHT3 - Hepeakoe siBne-
HMe cpegun OOJIbHbIX Kak C OCTPbIMU, TaK WU
xpoHudeckumm dopmammu UNBC. YuuTbiBas
MPOrHOCTUYECKYIO POJIb CHUXEHHOI0 YPOBHS
T, n T,B CbIBOPOTKE KPOBU Yy BONbHbLIX C cep-
[Ee4YHO-CcoCcyancTbiMu 3aboneBaHmnamMm, Lene-
Cc0006pa3HoO NPON3BOANTb MOHUTOPUHT TUPEO-
MOHOro ctaTtyca Kak y OO0JIbHbIX C OCTPbIMMU
dopmamun NBC, Tak N XpPOHNYECKNMUN, B TOM
ymcne nepen npoBedeHVEM MHTEPBEHLMOH-
HbIX N XUPYPIrUYECKMX BMELLATENLCTB Ha KO-
pPOHapPHbIX apTEPUSIX.
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Currently, changes of thyroid homeostasis in
somatic diseases characterized by reduced
levels of thyroid hormones in the blood are well
recognized in the clinical practice. Decreased
serum T3 level and increased reverse T3 (rT3)
level are usually observed in moderate disease
course. Serum T4 level is reduced in more se-
vere patients (e.g. patients in the ICU) (1).

Many terms were proposed to define this
condition, i.e. non-thyroidal illness syndrome,
euthyroid pathologic syndrome, low-T3 synd-
rome, euthyroid sick syndrome, thyroid pseu-
dodysfunction syndrome. Non-thyroidal illness
syndrome (NTIS) is the most preferred term for
this condition characterized by reduced thyroid
hormone levels in the blood which develop in
somatic diseases without thyroid gland (TG)
abnormalities.

NTIS was firstly reported in the scientific lit-
erature more than 30 years ago (1, 2). Further,
a number of studies described NTIS-related
laboratory abnormalities developed in severe
infections, sepsis, myocardial infarction, severe
injuries, organ transplantation, and in some
other disorders and conditions (3—-6). Discovery
of NTIS was controversially evaluated by the
scientific community. Some investigators be-
lieved that decreased functional activity of the
thyroid gland in somatic diseases is a reactive
response aimed at minimizing the energy con-
sumption which, in turn, should be considered
as a body defense response (7). However, the
results of clinical trials have demonstrated that
NTIS-related severity directly correlates with
mortality rate in ICU patients (8—10) and, there-
fore, NTIS is an abnormal event. The investiga-
tion of changes in thyroid status in diseases of
different etiology and their comparison with
other clinical and laboratory parameters made
it possible to identify the risk levels for mortality
depending on the extent of serum T4 reduction.
Thus, the possibility of lethal outcome at con-
centrations of T4 below 4 ug/dL and 2 ug/dL
are 50% and 80%, respectively (9). These data
convincingly proved the correctness of the
point of view that NTIS is a part of pathogenesis
in critical conditions and it should be consid-
ered as a pathological process.

The development of this syndrome involves
mechanisms associated with abnormal hepatic
deiodination of thyroxine via 5‘-monodeiodinase,
increased or decreased binding of TG hormones
with plasma proteins, abnormal production of
thyroid-stimulating hormone (TSH) (11).

There are many diseases and medical inter-
ventions that can cause NTIS. They include:

coronary heart disease (CHD), coronary artery
bypass grafting, hepatic disorders, end-stage
chronic renal failure, injuries, mental stresses,
sepsis, etc.

The severity of the underlying disease usu-
ally correlates with the severity of abnormal
thyroid hormone concentrations. The changes
observed in NTIS are as follows: shifts in the
peripheral transport and metabolism of thyroid
hormones, in regulation of TSH production,
and, in some cases, in the functioning of thyroid
gland itself.

Low-T3 syndrome is most commonly ob-
served in patients who underwent coronary
artery bypass grafting and heart transplantation
and to a greater extent pronounced in subjects
who died during the postoperative period, as
well as in CHD patients, primarily, in subjects
with arrhythmic CHD.

According to the current approaches to reg-
ulation of the main pathogenic types of NTIS,
they are as follows:

type 1 — characterized by isolated reduction
of T3 level (in the literature often referred to as
the low-T3 syndrome);

type 2 — accompanied by decreased T3 and
T4 levels (low-T4 syndrome);

type 3 - high T4 and/or T3 levels (high-T4
syndrome);

type 4 - isolated decrease in the TSH level
(low-TSH syndrome);

type 5 - isolated increase in the TSH level
(high-TSH syndrome) (11).

Type 1 NTIS (low-T3 syndrome) is specific
for almost all investigated diseases except
for pulmonary tuberculosis and peptic ulcer.
This type was most commonly (>30%) ob-
served in type 1 and 2 decompensated diabe-
tes mellitus, postinfarction cardiosclerosis,
acute pneumonia, purulent inflammatory maxil-
lofacial disorders, uremic chronic renal failure.
In these cases the reduced T3 level in the blood
is caused by inhibition of peripheral conversion
of T4 to T3. On a tissue level, metabolic disor-
ders (acidosis, hypoxia, etc.) contribute to it
and are usually caused by decompensation of
the underlying disease (ketoacidosis in type 1
diabetes mellitus, acute left ventricular failure
in acute myocardial infarction, progression
of circulatory insufficiency in postinfarction car-
diosclerosis, tissue hypoxia in hereditary eryth-
rocytosis, endotoxemia in purulent inflamma-
tory disorders).

Type 2 NTIS (low-T4 syndrome) is diagnosed
in patients with end-stage chronic renal failure
(CRF) on a long term hemodialysis and in pati-
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ents with type 1 diabetes mellitus and advanced
diabetic nephropathy. This type is character-
ized both by deteriorated peripheral conversion
of T4 to T3 and reduced production of T4 in the
TG. This type of NTIS indicates severe systemic
changes in the body and is a very unfavourable
prognostic sign.

Type 3 NTIS (high-T4 syndrome) is diag-
nosed in 60% of patients with pulmonary tuber-
culosis. Active tuberculosis (destruction, con-
tamination, bacterial excretion) and severe
(disseminated and fibrous-cavernous) tuber-
culosis are usually characterized by normal
TSH levels and abnormal T4 and/or T3 levels.
The nature of this phenomenon is not clearly
understood. Increased T4 level in the blood
can be associated with increased level of thy-
roxine binding globulin in the blood, insuffi-
cient T4 assimilation by the liver, stimulatory
effect of tissue decay products and mycobac-
terial waste products on the TG. There were
some patients in whom only T3 level was ele-
vated probably due to enhanced peripheral
conversion of T4 to T3 specific for pulmonary
tuberculosis.

The incidence of type 4 NTIS (low-TSH syn-
drome) is low (3-7%); it develops in all diseas-
es but predominantly occurs at the earliest
stages of acute pathological processes: acute
myocardial infarction, acute pneumonia, puru-
lent inflammatory maxillofacial diseases. On
Day 1 of acute myocardial infarction, its inci-
dence constituted up to 74%. The reciprocal
relationship between TSH and cortisol levels
in the blood was determined in this population.
There are grounds to suppose that inhibitory
effect of cortisol on TSH production in acute
stress accompanies the above mentioned con-
ditions and is one of the primary mechanisms
contributing to development of type 4 NTIS.
In addition, this syndrome may develop in exac-
erbation of chronic inflammatory diseases,
especially osteoarthrosis, when the incidence
of this syndrome constitutes up to 58%. In this
case, the reduction of TSH level is possibly
caused by inhibition of TSH production by in-
flammatory cytokines.

Type 5 NTIS (high-TSH syndrome) is the
rarest type of thyroid status abnormalities.
In some cases (e.g. in purulent inflammatory
disorders), this type substitutes the low-TSH
syndrome, and it can be considered as recov-
ered hyperreactivity of the pituitary gland.
As a rule, the short-term transient increase of
TSH level is gradually followed by complete re-
covery of thyroid status parameters (11).

Non-thyroidal illness syndrome is quite fre-
quently observed in patients with cardiovascu-
lar diseases (12). It has been determined that
free T3 (fT3) levels are reduced in this popula-
tion (13, 14). Several trials have demonstrated
that reduced free T3 level in patients with car-
diovascular diseases is associated with low left
ventricular ejection fraction and affects the
outcome of the underlying disease (15, 16).
However, the results obtained from some stud-
ies are controversial (12). Opasich C. et al. dem-
onstrated that NTIS is not an independent prog-
nostic factor in patients with heart failure (17).

Cerillo A.G. et al. established that NTIS is an
independent predictor of mortality among pa-
tients who underwent coronary artery bypass
grafting (18). The Italian investigators have
analyzed the data from 806 patients who un-
derwent coronary artery bypass grafting. The
patients’ mean age was 67.5 + 9.6 years old;
the proportion of male patients was 76.9%.
Three-vessel coronary disease was observed
in 76.9% of patients. At the moment of enroll-
ment in the study, 79 patients (9.8%) had NTIS.
Univariate and multivariate analyses showed
that in the postoperative period low fT3 level is
related to development of reduced cardiac out-
put and hospital mortality (p < 0.001). Thirty-
day mortality rate was 2.3% (19 patients).
Serum pre-interventional fT3 concentration of
less than 2.23 pM/L correlated with a 10-fold
increased risk of low cardiac output syndrome
(p < 0.0001) and mortality (p < 0.001).

Wang B. et al. performed a meta-analysis
of 41 studies (2017) (12). The meta-analysis
included patients with heart failure (20 studies),
CHD (6 studies), acute myocardial infarction
(5 studies), and acute coronary syndrome
(ACS) (4 studies). The results showed that
NTIS was diagnosed in 27.1% of patients with
cardiovascular diseases. The data established
in the subgroup analysis are as follows: the inci-
dence of NTIS in patients with heart failure, AMI,
and ACS constituted 24.5%, 18.9%, and 17.1%,
respectively. The authors demonstrated that
NTIS was an independent risk factor of overall
and cardiac mortality in patients with cardiovas-
cular diseases (p < 0.001) (12). Moreover, NTIS
was an independent predictor of major adverse
coronary events (MACE) (12).

The Italian investigators conducted a pro-
spective study evaluating the influence of the
low-T3 syndrome on outcomes of cardiovascu-
lar diseases. The high significance of NTIS was
demonstrated for cardiac patients (13). Totally,
573 patients were enrolled and assigned into
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two arms. Arm | included 173 patients with low
serum free T3 level (<3.1 pM/L), Arm Il con-
sisted of 400 subjects with normal free T3 lev-
els. At Year 1 of the follow-up, 25 deaths (14%)
and 12 deaths (3%) were registered in Arm |
and Arm I, respectively (p < 0.00001). Cardiac
death was reported in 13 patients (7.5%) and
6 patients (1.5%) from Arm | and Arm I, respec-
tively (p=0.0006). Free T3 level was the most
important prognostic factor of overall mortality
(RR = 3.582; p < 0.0001), then followed by
hyperlipidemia (RR = 2.955, p = 0.023), age
(RR = 1.051, p < 0.005), and left ventricular
ejection fraction (RR = 1.037, p = 0.006). The
logistic regression analysis demonstrated that
the free T3 level was the best independent pre-
dictor of overall mortality in cardiac patients.
NTIS was significantly more common in pa-
tients with FC IlI-IV heart failure as compared
to the patients with FC I-Il heart failure.
Therefore, lItalian investigators consider that
the low T3 syndrome determines an unfavour-
able outcome in patients with cardiovascular
diseases.

There were many attempts to investigate the
response of the hypothalamic pituitary-thyroid
axis in acute myocardial infarction (AMI).
According to different authors, NTIS is ob-
served in 30-90% of AMI patients (13). This
syndrome is found to be more more common in
patients with ST-segment elevation AMI (STEMI).
However, the results obtained from these stud-
ies are very controversial and the mechanisms
of functional changes in thyroid status as well
as their prognostic values are not clearly under-
stood. The important mechanisms related to
reduced free T3 levels include Inflammation,
hypoxia, hemodynamic instability. AMI is based
on the similar pathogenic mechanisms. Zhang
B. et al. analyzed the data from 501 AMI pa-
tients who received in-hospital treatment within
the period from June 2008 till June 2010 (19).
Mean age of the patients was 69 + 12 years old.
The blood was drawn within the first 24 hours
after admission. The following parameters were
investigated: free T3, free T4, total T3, and total
T4. The patients were divided into two arms:
reduced fT3 level (<3.5 pM/L, 171 patients)
and normal fT3 level (>3.5 pM/L, 330 patients).
The primary interventions or thrombolytic ther-
apy were performed in 154 patients from Arm |
and in 296 patients from Arm 2. The proportion
of patients with multivessel coronary artery dis-
ease including affected left main coronary ar-
tery was higher in Arm | (43.9% versus 25.2%).
The authors have demonstrated that the inci-

dence of reduced free T3 level in AMI patients
was high (34.1%) (19). The primary endpoint
was the cumulative mortality. In-hospital stay
duration in NTIS patients was longer (14 = 6
versus 11 £6, p < 0.001). The secondary end-
points were major adverse cardiac events
(MACE), i.e.: cardiac mortality, repeated hospi-
talization, non-fatal AMI and unstable angina
which required interventions. The follow-up
period was 10 = 2 months. The survival rates
in Arm | and Arm Il constituted 86% and 97.3%,
respectively (19). The incidence of MACE con-
stituted 66.7% and 45.5% in Arm | and Arm I,
respectively. Multivariate analysis showed that
the reduced fT3 level was the most important
predictor of cumulative mortality and MACE
(p < 0.001 for mortality and p = 0.007 for major
adverse cardiac events). The Kaplan-Meier
analysis has also proved that the rate of mortal-
ity and major adverse cardiac events was high-
er in patients with reduced fT3 level.

Several studies have shown that the low-T3
syndrome is related to pronounced decrease of
left ventricular ejection fraction in AMI patients
(12, 13). Jankauskiene E. et al. have examined
130 patients with ST-segment elevation AMI
(STEMI). All patients underwent emergent
coronary angiography and coronary angioplas-
ty (20). The blood samples for free T3 and free
T4 were collected within 24 hours of admission
and on Day 4 after angina attack onset. Mean
age of patients was 58.7+10.2 years. Patients
were divided into two arms as follows: reduced
fT3 level (34 patients, 26%) and normal fT3
level (96 patients, 74%). It was registered that in
Arm | T3 level was lower on Day 4 (p < 0.001) as
compared to the day of admission (p < 0.01).
The authors demonstrated that reduced T3 level
in AMI patients was associated with impaired LV
end-diastolic longitudinal pressure (20).

Adawiyah J. et al. conducted a 6-month pro-
spective cohort study including 85 patients with
acute coronary syndrome (21). TSH, fT3, and
fT4 levels were measured on Days 1, 5, and 42.
NTIS was observed in 53% of patients. The
subgroup analysis showed that the incidence of
NTIS in patients with unstable angina, non ST
segment elevation AMI (non-STEMI) and STEMI
constituted 48%, 54%, and 56%, respectively.
The reduced free T3 level correlated with se-
verity of LV myocardial dysfunction, cardiac
mortality, overall mortality, severe heart failure,
and repeated hospitalization (21).

Vidart J. et al. have analyzed the influence of
N-acetylcysteine on reduced fT3 level in AMI
patients participating in a multicenter prospec-
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tive study (22). The authors divided 68 patients
into two arms: placebo arm and the arm of pa-
tients who received N acetylcysteine within the
first 48 hours. In the test arm (Arm 2), the pa-
tients received N-acetylcysteine at a dose of
6000 mg (5 doses per 1200 mg) intravenously;
moreover, the first dose was administered pri-
or to the coronary angiography and angio-
plasty and subsequent doses were given every
12 hours (12 hours, 24 hours, 36 hours, and
48 hours). The mean age of patients was
57.2 = 9 years old. In-hospital stay duration in
the placebo arm and N-acetylcysteine arm
was 4.94 days and 4.24 days, respectively.
In 12 hours after admission, the free T3 level
was reduced in the placebo arm, while it was
not registered in the N-acetylcysteine arm
(p = 0.1). On admission, the reverse T3 levels
were increased in two arms but in 48 hours after
N-acetylcysteine administration these levels
were reduced in Arm Il achieving the minimum
value in 120 hours (p = 0.003). Therefore,
the authors demonstrated that administration
of N-acetylcysteine, used as an antioxidant,
reduces the risk of NTIS.

In 2014, Bai MF. et al. published the data
obtained from 605 CHD patients and 96 of
them had NTIS. All patients underwent coro-
nary angiography. Logistic regression analysis
showed that low T3 level was an independent
risk factor of multivessel coronary artery dis-
ease (p < 0.001) (23).

Yazici S. et al. proved that the low serum T3
level negatively affected survival of patients
with acute coronary syndrome without ST-
segment elevation (p = 0.02) (24). The mean
age of patients was 61+13 years old; the propor-
tion of males was 67%. One-month and 1-year
mortality rates were higher in patients with re-
duced T3 levels (16% versus 3%, p = 0.002; 23%
versus 6.4%, p = 0.003, respectively).

Therefore, the non-thyroidal illness syn-
drome is a common event in patients with both
acute and chronic CHD. Given the prognostic
value of reduced serum T3 and T4 levels in pa-
tients with cardiovascular diseases, it is advis-
able to monitor thyroid status in patients with
both acute and chronic CHD including situa-
tions prior to the coronary interventions and
surgeries.
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OntHueckas KorepeHTHasa Tomorpadgus

B.B. lNneues, N.E. Hukonaesa, N.B. by3aes, .. 3arntos*,
P.IO. Pucbepr, b.A. OneiHvk, U.E. imaHaeBa

PecniybnvkaHckuii kKapanoiorndyeckuii LLeHTp, Yoa, Poccus

B crartbe onvcaHbl BO3MOXHOCTU UCI0J/Ib30BaHUsSI METOAa ONTUYECKOM KOrepeHTHOU ToMorpadumn aas nayde-
HUISI COCTOSIHWSI KOPOHAPHOIro KPOBOTOKA, MNP MJ1aHNPOBaHNN U MPOBEAEHNN YPECKOXHbIX BMELLATE/IbCTB Ha
KOPOHaPHbIX apTepusix, B TOM YCJIE MPu CTEHTUPOBAHWUN, 1 [4J1s1 IPOrHO3UPOBAaHMS UX PEe3YJIbTaToB.

KnroyeBbie cnoBa: ontn4yeckasl KorepeHTHasi ToMorpagusi, BHyTpUCoCyamncTasi BU3yaan3alms, arepoCcKiepo-
Tnyeckas 6sLLKa, YPECKOXHOE KOPOHaPHOE BMELLATE/IbCTBO, CTEHTUPOBAHME.

Optical Coherence Tomography

V.V. Plechev, I.E. Nikolaeva, I.V. Buzaev, |.G. Zagitov*,
R.Yu. Risberg, B.A. Oleynik, I.E. Yamanaeva

Republican Center of Cardiology, Ufa, Russia

The authors describe the use of optical coherence tomography for the study of coronary blood flow, for the
planning and the realization of percutaneous coronary interventions, including stenting, and for the prediction
of their results.

Key words: optical coherence tomography, intravascular imaging, atherosclerotic plaque, percutaneous

coronary intervention, stenting.

OnTunyeckas KorepeHTHasa Tomorpadus aTto
eLle OauH MeTo, BHYTPUCOCYANCTOW BM3yanu-
3auun, KOTOPbIA UCNONL3YET Nla3epHOe M3ny-
yeHme ¢ gnnHowm BonHbl 1300 HM ona nonyye-
HUA MHbDOpMaUMM O TPEXMEPHOM CTPOEHUU
COCyauCTOM cTeHkM. Bnepsblie meTo, Obin onu-
can B 1991 . D. Huang u coasrT. (1) n ncnonb-
30BaH 4191 NOSy4eHUs N3006paxeHnsa ceTyaTkm
rnasa. C aToro BpeMeHn Ha4YnHaeTCs NCMOoJb-
30BaHME ONTMYECKON KOrepeHTHoW Tomorpa-
dun B odpTtanbmonormn (2). B ganbHenwem
MEeTOo[, Hallesl CBOE NPUMEHEHME B raCTpPO3H-
Teponoruu (3), nepmartonormu (4-8), ctoma-
Tonoruu (9) n, HaKoHel, BO BHYTPUCOCYANCTOM
BMU3yanusauumn B kapguonorum (10-12). AnmnHa
BOJIHbI OJ151 BHYTPUCOCYAUCTbLIX NCCIe00BaHNA
BblOpaHa 6/M3KOoM NOo cnekTpy K MHdpakpac-
HOMY W3MYyYEHUIO 471 NOJIYYEHUS ONTUMasb-
HOW rNyOuHbI NPOHMKHOBEHUS 1 pa3peLuatoLLei
cnocobHocTu (11). M3o6paxeHns cTpoaTcs Ha
OCHOBaHUM MHPOpMauUM 06 MHTEHCUBHOCTU
OTPaXXEHHOr 0 CBETa U BPEMEHU, Yepes3 KOTOpoe
MPUHKMAETCS OTPaXEHHbI curHan. JlazepHoe
M3Nly4eHne OT NCTOYHMKA NOLAETCHa Yepes orn-
TOBOJIOKHO Ha KOHYUMK YCTPOWCTBA, BBEOEHHOIO
B MICCIEAYEMBbI COCYOMCTbIN CEMMEHT, Ha KOH-

LLe KOTOPOro HaxoauTcsa cuctema 3epkasn, $o-
KycupyloLwasa 1 Hanpasidiowaa ero B OOHY
Touky. lNonyyeHne obGbEMHOro M306paxKeHus
AoCTuraeTcda nyreM BpaweHuUda CUctemMbl BO-
Kpyr CBOEl 0oCM U OOHOBPEMEHHO MOCTyna-
TEeJIbHOIo AOBMXEHUd OT OUNCTaJIbHONro KOHLa
K MpokcumanbHoMy. B pesynbrate npomncxoaut
cnmnpaneobpa3Hoe CKaHMPOBaHME MOBEPXHO-
CTW cocyamcToro cermeHTa (13).

CpaBHeHue meToaos
ONTUYECKON KOrepeHTHOMN
ToMorpadum n BHyTpucocyamucToro
yJ1bTPa3BYKOBOIo uccrsiegoBaHus
CteneHb paspeluaroLlein criocobHOCTU Ny-
4YeBbIX uccnenoBaHu L paBHa r,/A, roe A —
OJIMHA BOJIHbI, ' — pacctosiHue (14). YunTtbiBas,
4YTO AJIMHA YNbPa3BYKOBOW BOJIHbI MPUMEPHO
B 1000 pas Gonblie, YeM OnmHa uHdpakpac-
HOW BOJIHbI, MOJTy4aeM, YTO TEOPETUYECKU pPa3-
peLualoLas cnocobHOCTb BHYTPUCOCYANCTOrO
ynbpa3BykoBOro umccnepgosaHms B 1000 pas
MeHbLLE, YEM Y METOAa ONMTUYECKOW KOrepeHT-
HOW TOMOrpadumn. B peanbHOCTK 9Ta pasHuua
MeHbLLE, MOCKOJbKY pa3peluatollas cnocoob-
HOCTb METOAdAa OMTUYECKOW KOrepeHTHOMN TO-
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Moving artefact

Puc. 1. Ha 12 yacax nsobpaxeH aptedakT OBUXKEHUS,
0OyCNOBMEHHbII CMELLEHMEM AaTYnuKa OTHOCUTENIbHO
OAVHHOM ocu cocyaa. Ha 9:30 — TeHb OT KOPOHAPHOro
NPOBOAHMKA.

Morpadum Ha npakTuke orpaHuyeHa yrioBOW
CKOPOCTbIO BpalleHuns gatdmka. Ha npakTtuke
OHa MeHblie npumepHo B 100 pas (13, 14).
OpHako y ynbTpasByka eCTb CBOW NMpenmyLle-
CcTBa nepen nHdpakpacHbIM N3y4eHNEM, CBA-
3aHHble B MEPBYID O4Yepeab CO CBOMCTBaAMWU
cBeTa.

Tak, B CuUy TOro, 4TO KPOBb SABASIETCS MNJI0OXO0
nPOoHULIAEMOW AS19 CBeTa CPeaon, ans nonyde-
HUSA N300paxeHUin ONTUHECKOW KOrepeHTHOW
TomMorpadpumnen HeobxoaMmo ocBOOOAUTb UC-
cnegyembil CErMeHT cocyaa OT KpoBU. ITO
BO3MOXHO OCYLLUECTBUTb ABYMSA crnocobamm —
OKKJTIO3VMIOHHbBIM 1 HEOKKJTIO3MOHHbIM. B nepeom
clnyyae Ncnonb3lyeTcs pasnyTme 6annoHa, Npok-
CMMasibHO OT UCCNenyeMoro yyactka, BO BTO-
pOM — KPOBb 13 UCCNEAYEMOro CerMeHTa apTe-
Py BPEMEHHO BbITECHAETCA MYTEM MHBbEKLMN
WM N30TOHNYECKOIo pacTBopa, WM KOHTpacT-
HOro BeulecTBa. HeoOKKIO3MOHHAA TeEXHMKA AB-
nsaetcs 6onee 6e30MacHON, NOCKOJbKY CO30aeT
MeHblUEe MLEMUN B MUOKapOe, U No3aToMy ee
MOXHO WCMOJIb30BaTb Y MALMEHTOB C OCTPbIM
KOPOHapHbIM cUHAPOMOM (11).

Kpome Toro, kak n3BectHo 13 kypca dpuman-
Kn, 6narogaps 6onbLIein AfIMHE BOJHbI NPOHU-
KaroLasa cnocobHOCTb yNbpa3Byka BbllLE, YHEM Y
ceeTa. [losToMy onTMyeckas KorepeHTHas To-
Morpaduna paet nyduwee u3obpaxeHune no-
BEPXHOCTHbIX Cpefn, a ynbTpasBykK — rnyOoKuX.
970, HanpmMMep, orpaHMYMBaeT AuarHocTmye-
CKYIO LEHHOCTb MEeTOoAa ONTUYECKOW KOrepeHT-

HOW TOMoOrpadun B OLIEHKE CTENEeHW BOBJE-
YEHHOCTW B aTEPOCKIEPOTMHECKMI MPOLECC
CTBOJIA N1IEBOW KOPOHAPHOW apTepun U BEHO3-
HbIX WYHTOB (15). OgHMM M3 HEQOCTATKOB Me-
TOOA OMTUYECKOW KOrepeHTHOM TomMorpadpuun
SIBNSIETCS BEPOSATHOCTb BO3HUKHOBEHUHA Tak
Ha3blBaeMbIX apTedakToB OBUXEeHWs, Korpa
JaTyuK CMEeLLaeTcss OTHOCUTENBHO OCK cocyaa
B TO BPEMS, KOr4a CKaHUPYIOLLWIA Nyd He cae-
nan nosHbIi 06opoT (puc. 1).

dyHOoamMeHTanbHbIM OJOCTOMHCTBOM METO-
Oa OMNTUYECKOM KOrepeHTHOM Tomorpadpumn
SIBNIIETCS BO3SMOXHOCTb Ha OCHOBaHUU aHa-
n3a NoJly4eHHbIX N300paxXeHu NocTPoeHns
N306paKeHUss TMCTONOMMYECKMX CPe30B (Tak
Ha3blBaemMasi BupPTyaJibHas TUCTOJNOIns).
lMepBble mMccnepgoBaHUS Ha 3Ty TeMy Oblin
onybnukoBaHbl B 1996 r. (16). DanbHenwne
nccnenoBaHus nokasanan BbICOKYIO Crieum-
®OUNYHOCTL MEeToaa ONTUYECKOM KOFEepPEHTHOWM
TomMOrpadun ans OUEHKM CTPOEHUs aTepo-
cknepoTudeckon 6nawkn. Tak, B 2002 r. 6bi10
onybnMkoBaHO uccnegoBaHMe, B KOTOPOM
CpaBHMBAIMCb MNATOJIOF0AHATOMUYECKME TU-
CTONIOrNYECKUE 3aKJTIIOHEHUS C 3aKITIOUYEHNAMIN
BMPTYyasIbHOM FMCTOIOMTMU ONTUYECKON Kore-
peHTHOM Tomorpadun. bbino npoBeneHo
cpaBHeHne 357 TPyMHbIX aTePOCKNEPOTUYEC-
kmx cermeHToB (105 kapotmaHbix, 162 aop-
TanbHbiX, 90 KOpOHapHLIX). ATEpPOCKNEepOoTn-
yeckme 6nawkm obinn pasgeneHbl Ha GMbpPo3-
Hble, PUOPO3HO-KaNbLUVEBBLIE W JIUNUOHbLIE.
CneunduyHOCTb BUPTYaNbHOM T[UCTONIOrNU
B wuaeHTndukaumm KanbunpuumpoBaHHbIX
onawek cocTtaBuna 97%, NUNUAOHbIX — 92%,
dUbpPOo3HbIX — 79% (17). Kak n3eecTtHo, ToN-
wmHa GUOPO3HOM “NOKPbILLKK” aTepPOoCKIepo-
TNYecKoMr BNALWKN ABNSETCA BaXKHbIM MPOrHO-
cTnyecknm pakTopom ee paspbia. B 95% cny-
YaeB Pa3pbIBOB aTEPOCKIEPOTUNHECKON ONALLKN
TOJMWLMHA ee MOKPbILWKM MeHblue 65 HM (18).
[Ba nccnenoBaHua nokasann BbICOKYKO Creum-
dUNYHOCTL MEeToaa ONTUYECKOW KOrepeHTHOW
ToMorpadum B MUSMeEPEHNN TOJLLVHBI GUOPO3-
HOW MOKPBLILLKM aTepoCcK/IepOTUYECKOM ONaLLKM
(19, 12). Takke onTnyeckasa KOrepeHTHasd TOMO-
rpadpua moxeT auddepeHumpoBaTb Oenbie
M KpacHble TpomObI (20, 21), ckonneHme Mmakpo-
daroB 1 NeHHbIX KNeTokK (22, 23).

Tak, B uccnegoBaHuu, onyb6sMKOBaAHHOM
B American Journal of Cardiology 3a 2006 r.,
NPOBELEHO CpaBHEHME pPe3yNnbTaToB OnTuye-
CKOW KOrepeHTHOW ToMorpapun n 3akioyeHns
natonoroaHatomoB Ha 108 KopoHapHbIX 06-
pasuax, nony4yeHHbix ot 40 TpynoB. CornacHo
MOJTYy4EHHbBIM JAHHbIM, cCNeundn4HOCTb MeToda
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OMNTUYECKOW KOrepeHTHOW ToMorpadunm B and-
depeHUMpPoBKE KpacHbIX 1 Benbix TPOMOOB CO-
ctasnseT 88%, a 4yyBCTBUTENBHOCTL — 90%.
9T nokazarenn Hambonee BaxHbl B KIIMHN-
4YecKol mpakTuke ansa onpegeneHus ctabuib-
HOCTW, T.€. CKIIOHHOCTW aTePOCKIEPOTUYECKOW
O6nawWwKkn K paspbiBy. K coxaneHuto, CUibHO
KanbudnuUMpOBaHHbIE aTEPOCKIEPOTUYECKME
ONAWKN N BNFAWKU C BbICOKUM COOEPXaHUEM
AMNMAOOB CO34Al0T MOMEXW A9 NPOHUKHOBE-
HUS MHDPaAKPACHOIrO U3JNY4YEHUS N MONYyHEHNS
MHpopMaLMmM O CTPOEHNN COCYONCTON CTEHKMW.

CnocobHoCTb MeToda ONTUYEeCKON Kore-
PEHTHON TOMOrpaduun K rmcTonormM4eckom xa-
pakTepuCcTUKe aTepoCcKNepoTuYeckmnx onsauiek
in vivo, a Takxke 6€30nacHOCTb 3TOro Metoaa
OblN NOATBEPXAEHbI B MEPBOM UCCHeaoBa-
HUM Ha naumeHTax B 2002 r. (24). 3popoBas
cocyamcTasa CTeHka Ha M3006paxeHUsx onTu-
YECKOMN KOrepeHTHOM TomMorpadun BbIMMSgnT
Kak TpexcnomHasa CTPpyKTypa C HETKUMU FpaHu-
LuamMuy Mexay MHTUMOW, Megua n aaBeHTUUnen
(puc. 2).

Menona xapakTepumdyeTcs Kak 30Ha C OTHO-
CUTENIbHO HU3KOW MHTEHCUBHOCTbLIO CUrHana
(25), cooTBETCTBEHHO HavYanbHaa ¢pasa aTepo-
CKJIEpOTMYECKOr0 MpoLecca, YTOJUWEHME WH-
TUMasbHOrO C/I0s TakXke Xopowo anddepeH-
umpytotca (25). B onybankoBaHHOM cTaTbe
XypHana Circulation 3a 2005 r. nponssegeHo
CpaBHEHME TUMOB aTepoCKIepoOTUYECKUX ONa-
WEeK C pasfMYyHbIMM KOroptamm NauneHTOB
(26). B cBS3M C OTHOCUTESNIBHO HU3KOM NPOHU-
KatoLwen cnocobHOCTbID cBeTa NUMUAHLIMA
onawkamMmy 6bI10 MPUHATO cuMTaTb BNALWKA C
JINMMOHOW COCTaBNSAOLWEeN, 3aHnmaiolwein 60-
nee 2 kBagpaHToB 06bema Bcen 6nawku. Mpu
MCMNOJIb30BaHUM 3TOr0 AOMNYLLEHUS 0Ka3anocCh,
4yTO NunuaHble Gnawku BcTpeyarTcs B 90%
BCEX MHMAPKTOB MMokapaa ¢ NogbeMOM Cer-
meHTa ST, 75% unHpapkToB 6€3 noabema cer-
MeHTa ST n Tonbko B 60% cnyyaeB cTabuibHOWM
cteHokapaum (p = 0,009) (26).

TOHKOCTEHHON (GUNbpoaTeEPOMON MPUHATO
Ha3blBaTb aTepOCKepoTnieckme BNALWKM C Ha-
NIM4MeM cnenyloLlLen naTtonorndeckom Tpragbl:
ToNwmMHa GUOPO3HOM NOKPLILLKN MeHee 65 HM,
MUrpaums mMakpodaros 1 Hanu4rue NUNUOHOro
aapa (18) (puc. 3).

bnarogapsa BbicoYanwen paspellaroLlen
CNOCOOHOCTM ONTUYECKOMN KOFrePEHTHOW TOMO-
rpadpun aTOT MeToa ABNSIeTCS METOA0M BblIOO-
pa Ois BbISBNEHUS BbILLEOMNMMCAHHOW Tpuaabl
(23). B nccnegosaHum ot 2005 r., ynOMSAHYTOM
Bbille (26), TOHKOCTEeHHasa ¢ubpoaTepoma
Obina BbiIBNeHa B 72% cnyyaeB Bcex MHQap-

Puc. 2. N306paxeHne 300p0OBOro y4actka CoCyamncTom
CTEHKN. Xopowo anddepeHunpytoTcs BCe Tpu Cnos
cocyamcTon cteHku. Ha 5:30 — TeHb OT KOPOHapHOro
npoeogHuka. Cam NpPoBOAHMK BU3yannavpyeTcs B BUOE
rnoJiymMecsua, 4To CBSI3aHO C TeM, YTO MaTepuan Kopo-
HAPHOro NMPOBOAHMKA HEMPOHULIAEM As cBeTa (MOXHO
MPOBECTW aHaIOrMi0 C BUANMOW CTOPOHOM JTyHbl).
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lipid rich ats plaque

Puc. 3. Ha cpese onTnyeckol KorepeHTHOM TOMorpam-
Mbl Ha 12 yacax BM3yann3npyeTcsi aTepocKiepoTnye-
ckas Onsilka C BbICOKMM COOEPXMMbIM NUnuaoB. Ha
M306paXEHNN TaKXKe XOPOLIO BUAHbI Oanky yCTaHOB-
NIeHHoro 6unope3opbrpyemMoro BHYTPUCOCYOUCTOrO
Kapkaca. XapakTepHbIM SIBASIETCS TO, 4YTO B OT/IN4YME OT
KOPOHAPHOro NpoBOAHMKA Oanky kapkaca He OCTaBASoT
TeHn. OTo 0OYCNOBIEHHO TEM, YTO MaTepuan kapkaca,
NnonvMep MOJIOYHOM KUCNOTbI, MPOHULAEM 415 CBETa.
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KTOB MMokapaa ¢ nogbemMom cermeHTta ST, 50%
MHdapkToB 6€3 nogbema cermeHTa ST U TONb-
KO B 20% cnyyaeB cTabuibHOW CTEHOKapauu
(p =0,01). TonwuHa NOKPbILLKM BALALLKK COCTa-
Buna 47, 54 n 103 HM COOTBETCTBEHHO (26).
Moxoxune pe3dynbraTthbl ObIM MONYYEHDI B MOCEe-
aylwmnx umnccnepoBaHuax (77-83% cny4daes
MHMAPKTOB MMoOKapaa C NOgbEMOM CErmMeHTa
ST, 46% wnHpapkToB 63 NnogbemMa CerMeHTa
ST n ot 3 po 25% cTabunbHOW CTEHOKapaMn
(p = 0,01)). Takmum obpa3om, BbIBOAbI, MOy-
YeHHble Ha TPYMHbIX obOpa3uax, ObiM noa-
TBEPXAEHbl KIUHUYECKUMU UCMbITAHUSAMMN.
B wmnccnepoBaHum (27) ykasaHo, 4TO MpuUeEM
CTaTMHOB YBENNYMBAET TOJILMHY MNOKPbILLKA
aTepockepoTnyeckomr 6adwky (78 HmM NnpoTre
49 HM), 4TO yMEHbLUAaeT 4acTOTy pa3pbiBOB
onsawkm ¢ 36 0o 8%. 310 AoKa3bIBAET NPOrHO-
CTUYECKYIO 3HAYMMOCTb MUCCNedoBaHUs ONTU-
4ECKOM KOrepeHTHOM ToMorpadpum B NPOrHO3u-
POBaHUU KITMHUYECKOr0 ncxona. MHTepecHbiMun
SABASAIOTCS pe3yfbTatbl UCCNenoBaHns, B KOTO-
POM aBTOPbI YTBEPXAAIOT, 4TO Y 3% NauueHToB.,
OCTpPbI KOPOHAPHbIA CUHOPOM Y KOTOPbIX pas-
BWUJICS BO BpeMsl Harpysku, Obln 3admkcrupoBaH
pas3pblB  aTEPOCKIEpPOTUYECKON OnawKku o
CpaBHEHUIO C 57% pa3pbIBOB aTEpOCKIEpPOTU-
Yyeckom BNALLIKM Y NAUVMEHTOB, OCTPbIM KOPOHap-
Hbll CMHOPOM Y KOTOPbLIX Pas3BUIICS B MNOKOE
(p =0,017) (28). ABTOpbI 3TOr0 UCcNeaoBaHNs
MPULLAX K BbIBOAY, YTO MaTtoreHe3 pasBuUTUS
OCTPOro KOPOHAPHOro CUHAPOMA B 9TUX Fpyr-
rnax MOXeT oTnn4datbcsa (28).

OnTuyeckasa KorepeHTHas
ToOMoOrpadusa npum 4pecKOXHbIX
KOpPOHapHbIX BMeLlaTesibCcTBax

bnarogapsa BbICOKOW pa3peLualrolen cno-
COOHOCTM METOo, ONTUYECKOMN KOrepPEeHTHOM TO-
Morpapum HaxoguT CBOE NPUMEHeHne 40 1 No-
cne crteHTupoBaHus (29): onsa oueHkn pede-
pPEeHCHOro guameTtpa nepen cTeHTUPOBaHUEM
(puc. 4), BbigBNEeHUA nponanca TKaHen mexay
peweTtkammn cteHTa (puc. 5) (30), xapakTepu-
CTUKW CTPYKTYpPbl 6ASLWLKM A0 U MOC/e CTEHTUPO-
BaHus (31) (cm. puc. 3). BaxHbim saBnseTcs
CMocoOHOCTb MEeTOAa ONTUYECKOW KOrepeHTHOW
TOMOrpadun BbISIBIEHUS Mpofiarnca TKaHewn,
Onccekumn nog CTEHTOM M 3a ero npegenamm
(puc. 6), a Takke Manano3uuuen ctpaTt CTEHTOB
(cm. puc. 5) (31). BOAbWKNHCTBO N3 3TUX ABneE-
HU NpaKTUYeCKn BCEraa BbIABNAIOTCA B TOM 1N
MHOWN CTEMNeHu Mnpu ONTUY4ECKOM KOrepeHTHOW
TOMOrpaduu nocne CTEHTUPOBAHUS.

Mop nponancom TKaHen noapasymMmeBaeTCs
NMPOTPYy3ns TKaHEWN Yepes3 pPeLLeTkn CTeHTa 6e3

A Area: 5.24mm? 5/15/2014 12:35:27 PM
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Puc. 4. Ha cpese onTnyeckom KorepeHTHOM ToMorpam-
Mbl BU3Yyann3npyeTcs 9KCLIEHTPUYHOE pacKkpbiTue 6mo-
pe3opbupyemMoro  BHYTPMCOCYAUCTOro  Kapkaca,
BbI3BaHHOE HanmMynem Ha 12 yacax puruaHon (kanbume-
BON mnu pubpPO3HO-KaNbLMEBOW) aTepockiepoTnye-
CKOW BRaLwKuN.
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Puc. 5. lNMponanc atepocknepoTnieckon 6K mexany
6anok kapkaca Ha 11 yacax, a Takke Mananosnums Ha
9 yacax.

paspbiBa 6osee 4yem Ha 50 HM. BcTpevaeTcs
MPM ONTUYECKON KOrepeHTHOW Tomorpadum
B 97,5% (31). Noxoxasn yactoTta, 94%, onuca-
Ha B NaTO/I0r0AHAaTOMUNYECKNX NCCNEe0BaHUNAX
(32), 4TO CYLWECTBEHHO BbILWE HYACTOThl BbisIB-
JIeHns nponanca TKaHeM C MOMOLLbIO BHYTPU-
COCYyAuCTOro ynbTPasByKOBOrO wuccrnenosa-
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dissecti

Puc. 6. [uccekumsa Ha 3 yacax nocfie NpoBeneHus
npegunartaunum c UeNblo NOAFOTOBKM CermeHTta nns
vMnaaHTauum 6unope3opdupyemMoro BHYTpUcocyau-
CTOro Kapkaca.

HUS, KoTopasa coctaensetT ot 18 oo 35% (33,
34). 910 CBUAOETENLCTBYET O CYLLECTBEHHO
Oonee BbICOKOW cneueduiHOCTU U YyBCTBU-
TeJIbHOCTU MeToLa ONTUYECKON KOrepeHTHOM
TOoMoOrpadum B BbISBNEHNN SBJIEHUI Nponanca
TKaHen.

KnnHnyeckasa 3Ha4MMOCTb Nponanca TKaHem
HeBenvka M cnabo KOppPennpyetT C paHHUMMU
rnocneonepaunoHHbIMM OCNTIOXHEHUAMM (31).

Adunccekuyen non CTEHTOM Ha3bIBAKOT pac-
C/I0EHME COCYOMNCTON CTEHKM C POPMUPOBAHU-
em guacTtasa. OHa Habnopaetcsa B 87% muccne-
JOBaHUN ONTUYECKOW KOrepeHTHOM ToMorpa-
dun nocne cteHTUpoBaHua (31) u Takxe cnabdo
KOPpPEenMpyeT C PaHHUMK NOCeonepayoHHbI-
Mu ocnoxeHusamm (31). Kpaesble anccekumm
BCTpeyaTca pexe (26,3%), koppenauus
c Tpombo3amum cnabas (31). HactoTta kpaeBblx
ONccekumin cBsi3aHa C TUMOM aTepoCKepo-
TUYECKOM ONALLKM — Yalle NPOUCXOOUT C Kaslb-
undnumpoBaHHbiMu (43,8%) U AUNUOHbIMA
(37,5%), pexe c pubposHamu (10%) bnaukamm
(25, 35).

Mananosunuus

YuyuTbiBas BbICOKYID paspeLluaroLLyo cno-
COBHOCTb ONTMYECKOW KOrepeHTHOoM ToMorpa-
bdunKn, cTeNeHb ano3vumMm cTpaT CTeHTa geTallb-
HO n3yyanacb B psge nccnegoaHui (12, 36).
CornacHo npeasioxXeHHOW Knaccudukaumm,
pasnunyalT ano3numio — Korga ctpaTbhl CTEHTA
MOrpyXeHbl B COCYAUCTYIO CTEHKY Boiee yem

Ha NOJIOBUHY MX TOJILWMHbI, NPOTPY3MIO — KOT -
[a cTpaTbl CTEHTA NPUXaTtbl, HO HE NMOrpyXxe-
Hbl, 1 Manano3munio — Korga cTpaTbl CTEHTA
HEe MMEIKT KOHTakTa ¢ MHTUMoOW cocyana (37,
38). Opyras knaccudukaums, OCHOBaHHas Ha
aHanmse o6pas3oBaHMS HEOMHTUMbI MPW KOPO-
HapoaHrmorpapu4eckomM KOHTpOJe, pasnmya-
et (39, 23):

1) xopowo npmxaTtble N NOKPbITbIE HEOUH-
TUMOW;

2) XOpOoLWO NpuXaTble N HE MOKPbITbIE HEO-
MHTOMOW;

3) cTpaTtbl B Manano3nuyn 1 He NMOKPbITbIE
HEOUHTUMO;

4) cTpaTtbl B Manano3uumm U nokKpbITble HEO-
WHTUMOW.

Mpu nccneposanmn ano3nuum 6000 CcTeH-
TOB OblSIO BbISBAEHO, 4TO 57,1% CTEHTOB Mo-
rpy>eHbl, 33,8% B npotpy3unmn n 9,1% cTeHTOB
B Manano3uumm (37). Manano3uuus, BbISB-
JIEHHAsl C MOMOLLBIO BHYTPUCOCYANUCTOrO Yilb-
TPa3BYKOBOIro UCCNENOBaHUSA, KOPPENVPYET C
yacToTol pecteHo30B (40) n Tpomb0308B (41),
O[HAaKO AAHHbLIX O 3aBUCUMOCTM HacTOThbl Bbl-
SIBJIEHNS Manano3nuuy Npy oNTU4ecKom Kore-
PEeHTHOWM TOMOrpaduen noka Hert.

Oco60ro BHMMaHUSA, Ha Hawl B3rnsg 3acy-
XmBaeTt nybnumkaumsa B XXypHane International
Journal of Cardiology 3a 2011 r., B KOTOPOM
nccnegoBanacb Koppenaums Haxookm no pe-
3ynbTataM OMTUYECKOW KOrepeHTHOW TOMO-
rpadpun nepen CTEHTUPOBAHMEM TOHKOCTEH-
HOW aTepoCK/IepoTNYECKO BNSLWKN 1 nogbe-
MOM KpeaTuHKnHasbl MB B OGUMOXMMMYECKOM
aHannie kpoBu (42). YumTbiBasi, 4TO Mpuyun-
HaMu NoAbeMa KpeaTUHKMHa3bl NOCNEe CTEH-
TUPOBaHUA ABASIOTCA pa3pbiB aTtepoCcKepo-
TUYECKOW ONAWKM KOPOHAPHbLIM CTEHTOM
N MUKpPOaMOONUS AUCTaNIbHOrO pycna ee
dparMeHTamMum, MOXHO NPeanosioXnTb Teope-
TUYECKN BbICOKYIO MPOrHOCTUYECKYIO 3Hayun-
MOCTb OMTUYECKOW KOrepeHTHoM Tomorpadpmnm
B pa3BuTtunm deHomeHa no reflow.

3akso4yeHue

OnTuyeckasa KorepeHTHas Tomorpadus aTo
OTHOCWUTENIbHO HOBas CTpaHuLa B WUCTOPUU
Pa3BUTUA WHTEPBEHLMOHHOW pagnosiornun.
Bnarogaps BbICOKOM pa3peluatoLlein crnocob-
HOCTWN 1N OTHOCUTESIbHOWM MPOCTOTE MONyYEHUS
n3obpaxeHnin 3TOT MeTo, HaLlesl CBOKO HULLY
cpean pasHoo6pasHbIX METOANK, UMEIOLLMXCSA
B apceHasie COBPEMEHHOIO pPEeHTreHxupypra.
Oco0bbIli HTEpPEeC MeTod, ONTUYECKOWN KOrepeHT-
HOM TOMOrpadunm, NO MHEHUIO aBTOPOB, 3aciy-
XMBAET B CBSA3K C BO3MOXHOCTbIO Er0 NpuMe-
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HEeHUA ona KOHTPOA NpaBMibHOCTU UMMAHTa-
unm 6rnopes3opdbrpyemMbix BHYTPUCOCYOMUCTbIX
KapKacoB. YXe He Bbl3blBA€T COMHEHUS, 4TO
MUCMoNb30BaHME OMNTUYECKOMN KOrepeHTHOMN
ToMorpadumnm OOCTOBEPHO BAUSIET Ha MHTpa-
onepauMoHHY0 TakTUKy WUMMAaHTauum 6uo-
pe3opburpyeMbiX BHYTPUCOCYOUCTbIX KapKacoB

Optical coherence tomography (OCT) is an-
other method of intravascular imaging which
uses laser light with a wavelength of 1300 nm to
obtain information on three-dimensional struc-
ture of the vascular wall. This method was firstly
described in 1991 by Dr. Huang (1) and used to
obtain images of the retina. Since then, OCT
started to be used in ophthalmology (2). Further,
the field of application of this method involved
gastroenterology (3), dermatology (4, 5, 6, 7,
8), dentistry (9) and, finally, intravascular imag-
ing in cardiology (10, 11, 12). The wavelength
used for intravascular imaging is similar to in-
frared radiation (by spectrum) for obtaining
optimal penetration depth and resolution (11).
The images are constructed based on informa-
tion concerning intensity of the reflected light
and time needed to accept the reflected signal.
Laser radiation from a source is applied through
the optical fiber to the tip of the device intro-
duced into the analyzed vascular site, and at
the end of this device there is a system of mir-
rors which focuses and directs it at one point.
A three-dimensional image is constructed by
rotation of the system around its axis and simul-
taneous translational movement from the distal
end to the proximal one. The result is a spiral
scanning of the vascular surface (13).

Optical coherence tomography
versus intravascular ultrasound (IVUS)

The degree of resolution power of the imag-
ing studies is calculated as follows: L = r2/A,
where A — wavelength and r — distance (14).
Given the fact that the ultrasound wavelength
by 1000-fold exceeds the infrared wavelength,
theoretically, IVUS resolution is 1000-fold less
than OCT resolution. In reality, this difference is
smaller since OCT resolution in practice is lim-
ited by the angular rotation speed of the probe.
In practice, it is by approximately 100-fold less
(13, 14). However, the ultrasound has its advan-
tages over infrared radiation associated primar-
ily with the properties of the light.

Because the blood is the medium poorly
permeable for the light, the blood should be
removed from the analyzed vascular segment

(43). B HacToOsILLEE BPpEMS MAOYT NCCNENOBAHNS,
Leflb KOTOPbIX BbIIBUTb, KakK MCMOJSIb30BaHMeE
MeTo4a ONTUYECKOM KOrepeHTHOM ToMorpadpumn
B Ka4ecTBe KOHTPONSA NMpu nuMmnaHtaumm éuope-
30pOMPYEMBIX BHYTPUCOCYOMCTbIX KapKacoB
B/INAET Ha LOJITOCPOYHbIN KIIMHUYECKOMN MpOo-
rHO3 (44, 45).

to obtain OCT images. There are two possible
methods: occlusive and non-occlusive. In the
first case, balloon is dilated proximally from the
analyzed area; in the second case, the blood
from the analyzed arterial site is temporarily
replaced with either isotonic solution, or a con-
trast media. Non-occlusive method is safer
because it results in less pronounced myocar-
dial ischemia and, therefore, it can be used in
patients with acute coronary syndrome (11).

Moreover, as you know from physics lec-
tures, the ultrasound has higher penetration
power as compared to the light due to longer
wavelength. Therefore, the best quality imag-
es of surfaces are obtained via OCT, and IVUS
is used for deep structures. For example, it
limits the OCT diagnostic value in assessing
the atherosclerotic involvement of the left main
coronary artery and venous grafts (15). One of
the OCT disadvantages is the likelihood of so-
called moving artefacts when the probe is dis-
placed around the vascular axis while the
scanning beam has not made a full rotation
(Fig. 1).

The fundamental advantage of the OCT is
the possibility to construct the histological sec-
tion images based on analysis of the obtained
images (so-called virtual histology). The related
studies were firstly published in 1996 (16).
Further studies demonstrated high specificity
of the OCT in assessment of the structure of the
atherosclerotic plaque. Thus, in 2002, the re-
sults from the study comparing post mortem
pathology reports and OCT virtual histology re-
ports were published. 357 cadaveric athero-
sclerotic segments (105 carotid segments, 162
aortic segments and 90 coronary segments)
were compared. Atherosclerotic plaques were
classified as fibrous, fibrous calcified, and lipid
ones. The specificity of virtual histology in iden-
tification of calcified, lipid, and fibrous plaques
constituted 97%, 92%, and 79%, respectively
(17). The thickness of the fibrous “cap” of the
atherosclerotic plaque is known to be important
prognostic factor of its rupture. In 95% of cases
of ruptured atherosclerotic plaques, the thick-
ness of its cap is less than 65 nm (18). The high
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Moving artefact

Figure 1. The moving artefact caused by the probe
displacement around the vascular long axis is detected
at 12:00 o'clock position. The shadow of the coronary
wire is presented at 9:30 o'clock position.

Figure 2. Normal vascular wall. All three vascular layers
are clearly visualized. The shadow of the coronary wire
is presented at 5:30 o'clock position. The wire itself
is visualized as a semi-moon due to the fact that the
material of the coronary wire is not permeable for light
(an analogy with the visible side of the moon can be
drawn).

specificity of the OCT to measure thickness of
the fibrous cap of atherosclerotic plaque was
proven in two studies (19, 12). Moreover, OCT
can differ white and red blood clots (20, 21),
accumulation of macrophages and foam cells
(22, 23).

Thus, the study published in the American
Journal of Cardiology in 2006 compared OCT
results and pathology reports of 108 coronary
samples obtained from 40 cadavers. The find-
ings indicated that OCT specificity and sensitiv-
ity in differentiation of red and white blood clots
constituted 88% and 90%, respectively.

In clinical practice, these parameters are the
most important to determine the stability, i.e.
the tendency of the atherosclerotic plague to
rupture. Unfortunately, severely calcified ather-
osclerotic plaques and plaques with high lipid
burden interfere with infrared radiation penetra-
tion and obtaining information on the structure
of the vascular wall.

The ability of OCT to provide histological
characteristics of atherosclerotic plaques in
vivo, as well as the safety of this method were
confirmed in the first human study in 2002 (24).
Normal vascular wall in OCT images represents
a three-layer structure with distinct borders be-
tween intima, media, and adventitia (Fig. 2).

Media is described as an area of relatively
low intensity of the signal (25), therefore, the
initial stage of the atherosclerotic process (in-
timal thickening) is also easily differentiated
(31). The types of atherosclerotic plagues and
different populations were compared in an ar-
ticle published in Circulation in 2005 (26).
Due to the relatively low penetrating ability of
the light, the lipid plaques were considered as
plagues in which lipid content involves more
than 2 quadrants of the plaque. Given this as-
sumption, it was determined that lipid plaques
occur in 90% of cases of all ST-segment ele-
vation myocardial infarction, in 75% of cases
of non-ST-segment elevation myocardial in-
farction and only in 60% of cases of stable
angina (p = 0.009) (26).

Atherosclerotic plaques characterized by the
following abnormal triad are used to be called a
thin-cap fibroatheroma: fibrous cap thickness
< 65 nm, macrophage migration, and presence
of a lipid core (18) (Fig. 3).

Due to the highest resolution of the OCT, this
technique is the method of choice to identify
the above described triad (23). In the above-
mentioned study conducted in 2005 (26), thin-
cap fibroatheroma was identified in 72% of all
cases of ST-segment elevation myocardial in-
farction, in 50% of cases of non-ST-segment
elevation myocardial infarction, and only in 20%
of cases of stable angina (p = 0.01). The thick-
ness of the plaque cap was 47, 54, and 103 nm,
respectively (26). The similar results were ob-
tained in the subsequent studies (77-83% of
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Figure 3. An atherosclerotic plaque with high level of
lipids is visualized at 12 o'clock position at the OCT
image. Moreover, the struts of implanted bioresorbable
vascular scaffold are clearly visible. It is indicative that
the scaffold struts have no shadow as opposed to the
coronary wire. This is caused by the fact that the scaffold
material (poly lactic acid) is permeable to light.
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Figure 5. The prolapse of atherosclerotic plaque

between the struts at 11 o'clock position and
malapposition at 9 o'clock position.

A Area: 5.24mm?
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Min: 1.74mm, Max: 3.45mm 0077

Figure 4. On OCT image, an eccentric expansion of
bioresorbable vascular scaffold is caused by rigid
(calcified or fibrocalcified) atherosclerotic plaque at
12 o'clock position.
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Figure 6. Dissection at 3 o'clock position after
predilatation performed to prepare the segment for
implantation of a bioresorbable vascular scaffold.
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cases of ST-segment elevation myocardial in-
farction, 46% of cases of non-ST-segment el-
evation myocardial infarction, and 3-25% of
cases of stable angina (p = 0.01). Therefore,
the conclusions made using cadaveric samples
were confirmed in the clinical trials. The study
(27) demonstrated that the statins thickened
the cap of the atherosclerotic plague (49 mm
versus 78 nm) and reduced the incidence of
plaque ruptures from 36% to 8%. This proves
the prognostic impact of OCT on the clinical
outcome. Interesting results were obtained in
the following study: the authors stated that 3%
of the patients with acute coronary syndrome
developed on exertion experienced the athero-
sclerotic plaque rupture as compared to 57% of
the patients with acute coronary syndrome de-
veloped at rest (p = 0.017) (28). The authors of
this study concluded that the pathogenesis of
acute coronary syndrome in these populations
may be different (28).

Optical coherence tomography
in percutaneous coronary
interventions

Due to its high resolution, OCT is used be-
fore and after stenting (29) in order to deter-
mine the reference diameter before stenting
(Fig. 4); to detect the tissue prolapse between
the stent struts (Fig. 5) (30); to characterize the
plague structure before and after stenting (31)
(Fig. 3). The important ability of OCT is to detect
tissue prolapse, dissection under and beyond
the stent (Fig. 6) as well as the stent struts
malapposition (Fig. 5) (31). After stenting,
nearly always OCT to a different extent detects
the majority of these events.

The tissue prolapse is defined as tissue pro-
trusion through the stent struts without rupture
for more than 50 nm. It is detected by optical
coherence tomography in 97.5% of cases (31).
The similar incidence (94%) was reported in
post-mortem studies (32) which is significantly
higher than the incidence of tissue prolapse
detected by intravascular ultrasound (18-35%)
(33, 34). It suggests that OCT specificity and
sensitivity in detection of the tissue prolapse
are significantly higher.

The clinical value of tissue prolapse is not
high and poorly correlates with early postoper-
ative complications (31).

Dissection under the stent is defined as
separation of the vascular wall with formation of
diastasis. It is observed in 87% of OCT proce-
dures after stenting (31) and also poorly corre-

lates with the early postoperative complications
(31). The stent edge dissections are less com-
mon (26.3%) and have poor correlation with
thrombosis (31). The incidence of edge dissec-
tions is associated with the type of atheroscle-
rotic plaque, it occurs more often in calcified
(43.8%) and lipid (37.5%) plaques, less often
—in fibrous plaques (10%) (35, 25).

Malapposition

Given the high resolution power of OCT, the
apposition degree of the stent struts have been
investigated in several studies (12, 36).
According to the proposed classification, the
following types of contact between the stent
and vascular wall are defined: apposition — the
stent struts are embedded into the vascular
wall by more than half of their thickness; protru-
sion — the stent struts are pressed into the vas-
cular wall but not embedded; and malapposi-
tion — the stent struts do not contact with the
vessel intima (37, 38). According to another
classification based on analysis of neointimal
formation revealed in coronary angiography,
there are (39, 23):

1) struts which are well pressed and covered
with neointima;

2) struts which are well pressed but not cov-
ered with neointima;

3) malapposed struts not covered with ne-
ointima;

4) malapposed struts covered with neointi-
ma.

When apposition of 6,000 stents was investi-
gated, it was found that 57.1% of the stents
were embedded, 33.8% of the stents were pro-
truded and 9.1% of the stents were malap-
posed (37). Malapposition identified using in-
travascular ultrasound correlates with the rate
of restenosis (40) and thrombosis (41), how-
ever, there are still no available data on correla-
tion in malapposition revealed via OCT.

In our opinion, special attention should be
paid for the article published in the International
Journal of Cardiology in 2011, in which correla-
tion between thin-cap atherosclerotic plaques
identified by OCT before stenting and increase
in CPK-MB levels in the blood biochemistry was
investigated (42). Given the fact that the in-
crease in creatine kinase levels after stenting is
caused by the rupture of the atherosclerotic
plaque by coronary stent and distal microem-
bolism with its fragments, high prognostic value
of OCT for “no reflow” phenomenon can be
theoretically assumed.
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Conclusion

Optical coherence tomography is a relatively
new page in the history of the interventional
radiology. Due to its high resolution power and
relative simplicity of obtaining the images, this
method has found its niche among the variety
of techniques available for modern radiosur-
geon. In the authors’ opinion, the possibility of
OCT to control the correctness of implanted
bioresorbable vascular scaffolds is of particular
interest. There is no doubt that OCT signifi-
cantly impacts the intraoperative strategy for
implantation of bioresorbable vascular scaf-
folds (43). The studies evaluating how OCT
used for control over implantation of bioresorb-
able vascular scaffolds affects the long term
clinical outcome are currently ongoing (44, 45).
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CLINICAL CASES

KnuHuueckoe HabnogeH1e nauUueHTKH
c Kapauomuonaruei Takotcy6o

N.10. KoctaHoB', I U. [acaHoBa', A.H. PoratoBa’, V.E. YepHbiLueBa’,
H.B. Llepetenn’, B.A.HypuaxaHxsH', .. MocenvaxHn2*

" PIrBY “HayyHo-rnpakTnyeckui LLeHTP MHTEPBEHLIMOHHOV kapanoaHronorim” MuH3apasa Poccun,
Mocksa, Poccus

2Kagenpa nHTepBEHUMOHHOV KapanoaHrnoaoruy VIHCTutyTa npogpeccrnoHaisHOro o6pa3oBaHus
Draoy BO lMepsbii MITMY nm. .M. CevyeHoBa MuH3apasa Poccuu, Mocksa, Poccusi

PaboTa nocBssiLeHa onvcaHuo KIIMHUYeCKoro HabioaeHvs peakoro 3aboieBaHunsi cepala — KapanoMunonaTim
TakoTtcybo. 3aboneBaHue xapaktepu3yercst 60a5My B CEPALIE, CXOXVMU C TaKOBbIMU Py OCTPOM VH)apKTe
mMuokapaa, OAbILLIKON, TPAH3UTOPHBIMY HaPYLLEHUSIMU QYHKLNY JIEBOIO XesyAo4yka v npakTMyeckmu Hem3me-
HEHHbIMU W1 MaloM3MEHEHHBIMY KOPOHAaPHbLIMU apTepusMu. HecmoTps Ha Tsxenoe TeyeHue 3abosieBaHus
B r1epBble AHY HaYyana CUHAPOMA, MPOrHO3 AOCTaTO4YHO 61aronpusiTHbIN C MPakTU4eCKu MoJIHbLIM BOCCTaHOBJIe-
HUEM QYHKLM JIEBOIrO XETyA04Ka.

KnioueBbie cnoBa: TakoTcybo (/10Byluka /19 OCbMWHOIOB), CTPECC-UHAYLMPOBaHHas KaavmoMuonarus,
cUCTOIMYEeCKasi ANCPOYHKLMSI.

Clinical Case of a Female Patient
with Takotsubo Cardiomyopathy

.Yu. Kostyanov', G.I. Gasanova', A.N. Rogatova’, |.E. Chernysheva’,
N.V. Tsereteli’, V.A. Nuridzhanyan', D.G. losseliani’-?*

1 State Budgetary Healthcare Institution Moscow Center of Interventional Cardioangiology,
Moscow, Russia

2 Department of Interventional Cardioangiology of the Institute of Vocational Education, Federal State
Autonomous Budgetary Educational Institution of Higher Education, I.M. Sechenov First Moscow
State Medical University, Ministry of Healthcare of the Russian Federation

The article describes a clinical case of a rare heart disease — Takotsubo cardiomyopathy. The disease is
characterized by cardiac pain mimicking acute myocardial infarction, shortness of breath, transient dysfunction
of the left ventricle and almost unchanged or slightly changed coronary arteries. Despite the sufficiently severe
course of the disease in the first days of the syndrome onset, the outcome is rather favourable with almost fully
recovered left ventricular function.

Key words: Takotsubo (octopus trap), stress-induced cardiomyopathy, systolic dysfunction.

B 1990 r. H. Sato » coaBT. onucann cuHA-
pPOM, 3aKJoHaoLWMINCs B TPAH3UTOPHOM CUCTO-
JNINYECKON OANCHYHKLUN MMOKapLa NeBOro xe-
nygouka (JIK) ¢ BblpaxeHHOW aunatauuven,
aKMHE3Men anmkanbHbIX U CPegHUX CEFMEHTOB
cepgua (apical ballooning syndrome) v runep-
KnHesuen 6asanbHbix cermeHToB JIK npu oT-
CYTCTBUM FrEMOANHAMUNYECKN 3HAYMMBbIX CTEHO-
30B BEHEeYHbIX apTepuin. OHM Ha3Bann 3TO CO-
CTOSIHMe Kapauommonatuen TakoTcybo (1-4).
TakoTcybo B nepeBofe C ANOHCKOro o3HavyaeT
“NI0BYLLKY 4711 OCbMUHOIOB”, MOXOXYI0 Ha OKPY-
Mbli KYBLUMH C Y3KUM FOpPJibILUKOM. VIMEHHO

Takylo KOHpurypauuio nmeet JDK B cucrtone
y 6O0JIbHbIX C BbillleyKa3aHHbIM CUHOPOMOM.
TOYHbIE NPUYMHBI 3TOr0 CUHAPOMA Ha OAHHbIN
MOMEHT Heun3BecTHbl. Ewe B 1977 .
K. Kuramoto » coaBT. onucanu tTakoe COCTOS-
HMe y 6onNbHOro nocne remotpaHchysnm (4).
Y. Yilmaz cBsai3biBaeT pa3Butmne Kkapanomuvona-
T TakoTcybOo C HaNnM4MeMm y naumeHTta “meta-
oonuyeckoro cuHgpoma” (5). BonbLWKMHCTBO
aBTOPOB CKJIOHHO BUAETb MPUYMHY Pa3BUTUS
TPAH3UTOPHON AUCOHYHKLUMM MUOoKapha B
CTpecc-nHayumpoBaHHOM Bbibpoce B KPOBb
BbICOKOW KOHLEHTpaumMn agpeHanmHa u Hopa-
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KITMHUYECKWE CJIYHAN

apenanuHa (5-7). Ctpecc MoXeT ObITb Bbi3BaH
9HAOrEHHBbIMU (3MOLMOHANIbHBIMU) UM 9K30-
reHHbiMn (TpaBma, ¢puanyeckas neperpyska)
npuynHamu. B peaynbtate npoucxogut mac-
CUBHbI BbIBPOC B KPOBb KaTEXO/aMUHOB U Kak
cneacTBMe BO3HUKAOT AUCHYHKUNS Bereta-
TUBHOW HEPBHOW CUCTEMbI KU Baszocnasm (8,
10-12). [dencTtBuTenbHO, B OONbLUMHCTBE
KIVHUYECKUX WNCCNefoBaHUn y NauMeHTOB
Cc kapguomumonatmeinn TakoTcybo oTmedanochb
MOBbILLEHME TOHYCA CUMMATUYECKOMN HEPBHOWN
CUCTEMbI C OOHOBPEMEHHbIM YrHETEHMEM Na-
pacnmnaTnyeckon aktmeHocTu (13-16). B pe-
3yfbTaTe MPOUCXOOAUT BPEMEHHOE CHUXEHWNE
aKTMBHOCTU KapAMOMMOUMTOB, Tak Ha3biBae-
MbIi “CTAHHUHI” Mmnokapga, npu HEen3MeHeH-
HbIX U MaJION3MEHEHHbIX KOPOHapPHbIX apTe-
pusax. CnegomMm 3a HopmanmMsaumen yYpPOBHS
KaTexonamMmMHOB B KPOBU MPOUCXOOUT MoOcCTe-
MEHHOE BOCCTAHOBNEHME OYHKLMOHANbHbIX
CBOWCTB Muokappga. lNopaxeHune npenmylle-
CTBEHHO anukasibHbIX CETMEHTOB, BO3MOXHO,
NPoOMcxoanT 3a cHeT Bonee BbICOKOM KOHLEH-
Tpauuun B-aapeHopeLenTopoB B 3TOW ob6nactu,
Hexenn B gpyrux ydactkax JDK (8). TNopa-
TBEPXXOEHNEM POSIN SMOLMOHANIbBHOIO CTpecca
B naToreHese 3abo0fieBaHUSA MOryT TakxXe CIy-
XNTb OaHHbIE AMNOHCKMX UCcnenoBaTenen, Ha-
6n100aBLUNX BO3HVUKHOBEHME KapanomMuonaTmnm
TakoTcy6o y 16 4venoBek (15 XeHWwuH u 1
MY>X4YMHa), HaXOAMUBLUMXCSA B paoHe 3emse-
TpsAceHua B okTabpe 2004 r. B . Huurata
(AnoHnsa) B 6amKanwnin mecsl, nocne aTtoro
cobbITUA. HekoTopble nccnegoBatenu npem-
nosaratoT, 4TO kapgmomuonatusa TakoTcyb6o
MOXEeT npencTtaBnaTb cobon BapuaHT abop-
TUBHOTO TEYEeHUS OCTPOro KOPOHApPHOro
CUHOpOMA, MNpekpaTMUBLLUErOCS Ha paHHen
cTaguu, HO BbI3BaBLLErO TEM HE MEHEee TpaH-
3UTOPHbLIN “CTaHHUHI” Muokappa (7). lMoa-
TBEPXOEHNEM MOXET CITYXUTb TPAH3UTOPHOE
CHUXEeHNne agekBaTHOM OKCUreHaumm Muo-
KapQna B pe3ysbTate MUKPOBACKYSAPHON ANC-
dYyHKUMKM NpM aTOM cuHgpome (9). HekoTopsble
aBTOPbl OTMEYaloT, YTO CUHAPOM HECKOJIbKO
yawe HabnwopgaetTca B 3MMHee BpemMsi. IOTO
MOXeT OblTb 0O0YCNOBMIEHO ABYMS BOSMOXHb-
MU  NaTOPU3NONOTMYECKUMU TMPUHUHAMN:
Cna3mMoM MENKNX BETBEWV KOPOHAaPHbLIX apTe-
pwvii, BO3HUKAOLWMM Halle B XONOAHYIO NOro-
Oy, N BUPYCHbIMU WHDEKUMAMN, Hanpumep
Parvovirus B19, koTopbll1 Takxe Yalle Habno-
[aeTcs B 3UMHUIN Ce30H (17).

B ntore kapamomuonatusa TakoTcybo Obina
odunumanbHO OTHECeHa K rpynne “cTpecc-
MHAOYUMPOBAHHbIX” KapanommonaTtui (18).

BuonTtatbl Mrokapga npu kapanomMmuonaTmm
TakoTcybo, M3y4YeHHble Npy MNOMOLLWN 31eK-
TPOHHO MWKPOCKOMUKU, WMEIOT XapakTep
CTPYKTYPHbIX MOBPEXOEHN KAPAMNOMMOLINTOB,
COMPOBOXAAIOLWMXCS Bakyonuaaumen, Hapy-
LeHneM uMTockeneTa KNeTok, Aerpajaumnen
KOHTPaKTU/IbHbIX 6E11KOB 1 pOKaNbHbIM UHTEP-
cTuumanbHbiM GU6pPO30M. B HEKOTOpbIX Cry-
yaax HabnopalT ANCCEMUHUPOBAHHbLIN dU-
Op03 C MHPUNbTPAUUEN MOHOHYKJIEAPHbLIMUA
knetkamn. VMIMMYHOrMCTOXMMUYECKOE UCChe-
JoBaHMe Mumokapna B ocTpyto ¢$azy 3abone-
BaHMS BbISBUIO YMEHbLUEHME KONMYECTBa
aKkTuHa, HapylleHne CTPYKTypbl AUCTPOdUHA
M KOHHEeKCUHa-43, 3HauYNTENbHYIO akTMBaUUIO
konnareHa 1-ro Tvna n kak cnencrtene uob-
pOTUYECKME M3MEHEHUS BHEKJIETOYHOrO Mpo-
cTpaHcTBa (2, 19). daHHble nabopaTopHbIX
nccnenoBaHUin U BUONCUSA U3 Y4aCcTKOB C Ha-
pyLWeHHOW dYHKUMEN MMokapaa He noaTeep-
ONNn TMnoTesdy O “TOKCUYeCKkOM Muokapaute”,
BbI3BAHHOM MOBPEXOAIOWMM KaTEXONAMUHO-
BbIM BO3OENCTBMEM, HECMOTPS HaA Hanuume
Y HEKOTOPbIX NALMEHTOB ABNEHNI MNOLUTONN-
3a 1 paxe Hekpo3a. [mctonornyeckui aHann3a
TakXe He BbIABM MPU3HAKOB MUOKapamTa
y AaHHOW rpynnbl naumeHToB (6, 20).

PacnpocTpaHeHHOCTb kKapgmomMumonaTuu
TakoTcybo HeBenuka M, No OaHHbIM pPa3HbIX
aBTOpPOB, konedbnetcsa ot 0,8 0o 2,2% Bcex 3a-
6oneBaHuin cepaua B 3aBUCUMOCTU OT perno-
Ha. Mopasnsouiee 60MbLWINMHCTBO OOJSIbHbIX —
9TO XEHWMHbl B MOCTMEHoNay3e, CpeaHun
BO3pacT KOTOpbIX cocTaBnsetr 68-75 net (21,
22). I. Ueyama 1 coaBT. 0ObSCHSAIOT pasBuTtme
aMnyfibHOW KapauomMmonaTtum B MOXUIOM U
CTap4YeCkOM BO3pPACTE Y XXEHLIVH HEXBATKOW
3CTpOreHoB B opraHmame. Cxoxyto ¢ kapano-
MuonaTtmenn TakoTcybo KapTuHY aBTOPbl Ha-
onoganu npu cHuxeHun akcnpeccum mMPHK
KapaMonpoTEKTOPHLIX GPaKTOPOB y caMoK na-
©0paTOpPHbIX KPbIC, MOABEPXXEHHbIX CTPECCY U
He MoJly4yaBLIMX SCTPOreHbl. B rpynne XuBoT-
HbIX, NOy4aBLUNX SCTPOreHbl, 4acToTa TakoT-
cybononobHol kapauomumonatum 6bina [o-
CTOBEpPHO Humxe (19).

KnuHunyeckne nposiBaeHus kapgumommona-
TUM OY4EHb CXOXM C TAKOBbIMU NPV OCTPOM KO-
pOHapHOM cuHapomMe: bonee NONOBUHbLI O0Nb-
HbIX XayloTCs Ha BHE3ANHO BO3HMKLUME 60N
3a rpyaMHon uav B NEBON MOSIOBUHE FPYyOHON
KNEeTKU, OAblIlLKYy MPU Harpyske, OLLyLlEHME
cepauebueHns. bonb B ob6nacTtm cepaua onmT-
ca 20-30 MuH, XOTA HEPEOAKO MOXET AJINTbCS
M O0Sblle, HE KYNMPYETCSH NPMEMOM HUTPATOB.
N3penka moxeT HabnoaaTbCsl CHUXEHMe ap-
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TepunanbHOro pgasnerHus. lNpu ayckynbraymm
cepaua MOXHO onpeaennTb OOMOSIHUTENbHbIN
TOH U CUCTOJSIMYECKUN WyM U3rHaHus. HYacto
yKa3aHHbIM Xanobam npeaLecTBYOT CUJIbHbIE
MCUXONOrn4eckme nepexveaHua. NpumMepHo
y 30-35% nauueHTOoB BbIIBASIOTCSA N3MEHEHUS
3NeKkTpokapanorpaMmmsbl, xapakTepHbie Ons
OCTPOro nHpapkTa MMokapaa ¢ NoOAbLEMOM Cer-
MeHTa ST B rpyaHbix OTBeAeHusax. B octanbHbIx
cnyyasix MoXeT HabnoaaTbcs nHBepcus 3ybua T
(23). B 70-90% cny4yaeB B labopaTOpHbIX aHa-
NIn3ax OTMEeYalTCs MOBbILWEHHbIE MnokasaTenu
KPK, MB KK, mnornobuHa, TponoHuHa |, npu-
4yeM MOBbILLEHNE Kapamnocneundunyecknx map-
KEPOB HE3HA4YUTENbHOE W HE KOoppennupyeT
C nokasaTtensaMm MaccCbl NOpaxXeHns Mmokapaa,
KakK aTo npoucxoamt npu ST-ONM. HabnopaeTcs
rmnepkarexosammHeMmsi, rMpm 3TOM YPOBEHb
3TOro ropMOHa 3HAYNTESIbHO NPEBLILLIAET 3HAYe-
HUS1, KOTOPbIE XapaKTepHbl A8 OCTPON ¢as3bl
nHpapkTa mruokapaa (24). Npw neBo BEHTPUKY-
norpadun, MarHMTHO-PE30HAHCHOW TOMorpa-
b (MPT) 1 ynbsTpasBykOBOM UCCeLoBaHUN
cepgua y OonbHbIX C KapgumomMmuonatuen
TakoTcybo B nepuon MaHudecTaumm CUMMNTO-
MOB BbIFBNAOTCS crieymdunyeckme ois kapamo-
Muonatnu TakoTcybo n3meHeHns B Buae 6anno-
HoMogo6HOro pacwrpenus BepxyLku JIXK ¢ ru-
Mo-akMHE3enm €ero BEPXYLUEYHbIX, CPenHux
CEermMeHTOoB; runepkuHesnein 3agHebasasnbHbIX
oTAEeNnoB 1 06CTPyKUMEN BbixogHOro TpakTa JIK.
Mpwn aTom Pppakumm Beibpoca JIK (PB JIK) cHu-
xeHa o 20-40%. Kak npaBuio, B Te4yeHue
2-3 Hepn, nNpomcxoamnT HopManmaaumsa OyHKLMN
K (2, 22, 23).

O BO3MO>XXHOI POJSIt MMKPOCOCYANCTOM ANC-
dYHKUMM B reHese kapanomuonatmm TakoTcybo
CBUAETENbCTBYIOT [OaHHble OOHOMOTOHHOM
3MUCCUOHHOWM KOMMbIOTEPHOW TOMOrpadun,
MPU KOTOPOW OTMEYAETCS CHMXEHME MMOKap-
ananbHon nepdys3nm ¢ YyMEPEHHbIM CHUXEHUN-
€M COKpaTMMOCTN B 06/1aCTN BEPXYLLKU Cepa-
LLa Npy OTCYTCTBUN OBCTPYKTUBHbBIX U3MEHEHUIA
BeHeuHbIx cocynoB. Cnenyet 0ocob60 OTMETUTb,
4yTO Yepesd 3-5 gHel oT Hayana 3aboneBaHus
MPOUCXOANT NPaKTUYECKM MOJSIHOE BOCCTAHOB-
neHne nepdys3nm mMuokapga 3TUX Y4acTKOB
cepaua (25).

BaxHon gmarHOCTUY4ECKOM OCOBEHHOCTLIO
kapamomuonaTtum TakoTcybo cumMTaeTcsa OTCyT-
CTBME CTEHO3MPYIOLErO NOpaxXeHusi KoOpoHap-
HOro pycna y nogasnstouero 6obWMHCTBA Na-
uneHToB. No gaHHbIM S. Kurisu n coaBT., MeHee
10% naymeHToB MMENN reMogNHaAMNYECKN He-
3Ha4ynmMble, ondpdy3Hble NopaxeHUa KopoHap-
HbIX COCYyO0B (26).

B HacToswwee BpemMs AnarHos KkaponomMmo-
natnm TakoTcybO OCHOBLIBAETCH Ha Crepayto-
LLMX ONArHOCTUYECKMX KPUTEPUSIX:

1. BannoHonoaobHoe pacluMpeHue nono-
ctn JIXK € TpaH3nTOPHbIMU HapPYyLIEHUAMMN KU-
HETUKM (TMMOKNHES, ONCKNHES U aKNHE3) cpen-
HUX cermeHToB JIK ¢ BOBnevyeHnem mnm 6e3
BOBJIeYEeHUs BepXxyLukn JIXK 1 6e3 yeTkon Kop-
pPensiuMoOHHOMN 3aBUCMMOCTU C BacceiiHoM Ka-
KOWM-NMBO KOHKPETHOWM KOPOHAPHOW apTepun.

2. CTpeccoBble Tpurrepsbl: pusmnyeckne nnu
MCUXnYecKme TpasmmpytoLme pakTopbl, Npea-
LLIECTBYIOLLME Pa3BUTUIO CUHOPOMA (KPOME Ye-
pPEernHO-M0O3roBo TPaBMbl).

3. OTcyTCcTBME CTEHO3MPYIOLLE-OKKITIO3NPY-
IOLLErO MOPaXeHUsa KOPOHAPHbIX apTeEPUn nn
OpYyrux aHrmorpadumyeckmux npu3HakoB Hapy-
LLIEHWNIN KOPOHAPHOIro KPOBOOOpaLLEHUS.

4. OKI-gaHHble aneBauyn cermeHTa ST n/vnm
nHBepcum 3ybua T.

5. YMepeHHOe noBbllleHMe rokasaTenen
TponoHunHa n K®K, He copasmepHoe Bblpa-
XXEHHOCTU HapylleHUst COKpaTUTesibHOM Cro-
cobHocTm JIK.

6. OTCcyTCTBME NpPEnLecTBYOLWEN TpaBMbl
rONI0OBbl, BHYTPUYEPEMHOr0 KPOBOUIAUAHUS,
rmnepTpoduryeckon kapauommonaTtum, ¢peo-
XPOMOUUTOMBbI U mruokapamta (17-18, 26).

Mpn kapanommonatum TakoTcybo BBUAY
OTCYTCTBUS TOYHbIX JAHHbIX O MPOUCXOXAEHUN
3aboneBaHNsi NaToreHeTMYyeckrne MNpPUHUMMLbI
fleyeHnsa noka He paspaboTaHbl. PekomeH-
AyeTcsd npoBeLeHMEe CUMNTOMaTUYECKON
MEeLVNKAMEHTO3HOM Tepanuu, HarnpaBieHHON
Ha fnedyeHne 1 NPoduUNakTUKy CepaeyHom He-
[OCTaTOYHOCTU, APYrX BO3MOXHbIX OCOXHE-
HUIA. YunTbiBas, 4TO B OONbLUNHCTBE Clly4aeBs
nauveHToB C KapauomuonaTtmen TakoTcybo
rocnuTann3upytoT C KIIMHUYECKMN 1 nabopa-
TOPHBLIMU MPU3HaAKaMmM OCTPOro nHdapKTa Mn-
okapga, TakTMka WX JIEYEHUS Ha Ha4dallbHOM
aTane COOTBETCTBYET COBPEMEHHBLIM pPEKO-
MeHOAUVSaM NiedeHnst OCTPOro MHdapkTa Mmno-
Kapga. 9To NpeacTaBnseTcs NpaBuiibHbIM, Tak
KaK npu AaHHOM CUHOPOME MOryT HabnaaTb-
Csl Takme Cepbe3Hble OCJIOXKHEHUS, KaK OTek
NEerkux, KapAMOreHHbIM oK, pa3pbiB MUOKapP-
02, NPUCTEHOYHbIM TPOMO BEpPXYLUKM cepaua,
TpoMboambonun. HYactota 3TUX OCNOXHEHUN
MoxeT gocturatb 12-15%, a netanbHOCTb —
3,2% (27, 28). [PO3HLIMV OCNOXHEHUSAMW CUH-
ApoMa ABMFAI0TCH TakKe apUTMUN: XXENTYA04KO-
Bas Taxukapaus, Guopunnauns Xenyaodkos,
yAJAVHEHHbIN nHTepean QT. YacTtoTa Hapylwe-
HUIA pUTMa U MNPOBOAMMOCTWU, MO AAHHbIM
T. Okada n coaBT., MmoxeT cocTaBnaTb 9-10%
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(29). HasHaueHue B-anpeHo610KaTOPOB NokKa-
3aHO 49 NOOABJ/IEHUS CUMMATOALPEHANIOBOWM
akTMBauun, KoTopas ABAsieTcs 04HOMN N3 BO3-
MOXHbIX MPUYNH pPas3BUTUS CUHOPOMA.
HekoTopble nccnegosatenu BoobLLEe cUMTAIOT,
4yTO A5 NpenoTBpaLLeHNs peunamBoB Kapamo-
MuonaTMm HeobxoaMMOo ONTeNIbHOEe NedyeHne
B-6nokatopamu (30). B cBA3K C TeEM 4TO Kap-
amommonatma  TakoTcybo COMpoBOXAaeTCs
pasBUTUEM TPAH3UTOPHON AUCHyHKuMU JK,
nokasaHo sedeHne AMP-uHrMbmuTopamMm mn
6nokaTopamMm peLenTopoB K aHMMOTEH3UHY I,
TakK >XXe Kak MOYEroHHbIMM, OO MOJZIHOrO BOC-
CTaHOBJIEHUA cepaevHon dyHKumn. K ncnonb-
30BaHUIO Mpu Kapanommonatum TakoTcybo
npenapaTtoB C MOJIOXUTENbHLIM MHOTPOMHbLIM
BO3OENCTBMEM CneayeT OTHOCUTbLCA C OCTO-
POXHOCTbIO, Tak Kak agpeHepruyeckue npena-
paTbl, yBenM4mnBatoLlme ypoBeHb LMKINYECKOrO
ageHosnHMoHodocdhaTa (LAMD) BkapamMomMmo-
LMTax, MOTryT NPUBECTU K YXYALIEHUNIO COCTOS-
HMA. B aTux cnyyasx npegnoyteHue cnenyet
oToaBaTb HeaopeHEepPrnyecknM MHOTPOMHbIM
npenapatamMm Tuna neBocumMeHgaHa. HasHa-
YyeHume Oes3arperaHToB MOXET CNYXUTb Npodu-
NakTuKon TpomMbooOpasoBaHUA B MOJSIOCTAX
cepgua. MNMporHos kapanomuonatmm TakoTcybo
npuv agekBaTHOWM MeOVKaMEHTO3HOW Tepanuu,
HECMOTPSA Ha CEPbE3HbIE KIIMHUYECKNE MPOSB-
NeHusa, 0oCTaToO4YHO O1aronpuUATHLIN 1 B B0Jb-
LUMHCTBE CJly4aeB 3akaH4YMBaeTCA NOJIHbIM BOC-
ctaHoBneHnem ¢yHkumm JIDK yepes 2-3 Hepn
nocne maHndectaunm cmmntomos (31, 32).

MpeacrtaBnsemM knMHWYeckoe HabnoaeHue
naymeHTkn ¢ kapgumomuonatmen TakoTcybo
Cc 6naronpusaTHbIM MCX040M 3aboneBaHMsa Ha
cTauMmoHapHoOM aTane.

MauwvenTka I, 78 neT, OblNa AOCTaB/eHA B OTAE-
JleHne peaHMMauunm 1 UHTEHCMBHOW Tepanuu
HMNUWMK 23.01.17 B 14 4 06 MunH 6purragoin ckopom
MEOVLMHCKON MOMOLUM C HanpaBuUTEsNbHbIM Oua-
rHo3om: MBC. OcTpbit HMAPKT Mmokapaa ¢ nogb-
emMoM cermeHTa ST. lNpu nocTynneHnn npenbss-
nsna xanobbl Ha WMHTEHCUMBHblE 60NN OaBSALWEro
xapakTtepa B 06/1aCTN rpyamHbl U IEBOW MOJSIOBUHBI
rpyoHoOnM KneTku C uvppagumaumen B JIEBYIO PYKY,
OAbILKY. YKa3aHHble >Xanobbl BO3HUKAN BAEpBble
B XW3HW 3a 3 4 A0 MOCTYM/IEHUS B CTauMoHap.
Havano 3aboneBaHus nauneHTka CBa3biBana C TS-
XEenom GU3NYECKOW Harpy3kor M MNCUXO3MOLMO-
HaNbHbIM CTPECCOM HakaHyHe 3aboneBaHus.

B aHamHe3de B TeyeHne MHOrmx feT oTMedvaer
ann3oapl nosbiweHna All, makcumanbHble UMdpPbI
240/120 mm pT.CT., agantuposaHa Kk 150/90 mm pT.
CT. [MNOTEH3MBHYIO Tepanuio NMpUHUMana Hepery-

napHo. B 2012 r. nauyeHTKe BbINOSHANACh CTPYM-
3KTOMWSA MO MNoBOAYy TUPEeoTokcuMyeckoro 3o6a.
Hannuyne B aHamHe3e nHdapkTa Mmokapaa 1 Hapy-
lleHne MO3roBOro KpoBOOOpAaLLEHUS OTpULLAET.
Annepronorn4ecknini - aHamHe3 He OTHATOLLEH.
BpepaHbie npuBbIYkM OTPULIAET. YXy[LLIEHUe COCTOoS-
Hua oTtMmedaeT ¢ 23.01.17, korga BnepBble OTMETUNA
nosiBfeHne BbllLeykasaHHbIX Xanod. Ha gorocnun-
TaNbHOM 3Tane, COrflacHO CTaHgapTaM CKOPOWn Me-
OVUMHCKOW MOMOLLM NPU OCTPOM UHpAPKTE MUO-
Kapga, npoBoAunachb Tepanus HUTpaTtamm, Kionum-
oorpenem, auetuncannuminoBOn KNCAOTOW, Takxke
nposoaunack nHransauma 100% kucnopoaom, Hap-
KOTUYECKME npenapartbl He BBOAUNUCH. [auneHTka
Oblna rocnuTann3npoBaHa B OTAeNleHne peaHnma-
UMM 1 MHTEHcUBHOM Tepanun HIMLUWK.

CocTosiHME Mpu MOCTYMJIEHUN CPEOHEN Tsxe-
ctn. KoxHble NOKpOBLI 6rieaHble, BlaxHble. B ner-
KX ObIXaHne XecTkoe, MPOBOAUIOCHL BO BCE OTAE-
nbl, 6e3 xpunoB. Yactota AbixaHust 17 B MUHYTY.
ToHbI cepaua NpurayLweHbl, PUTMUYHbI, LLUYMOB HET.
AkueHT Il ToHa Ha aopTte. YCC 89 ya/muH. AL
140/90 mm pT.cT. MevyeHb y kpas pebepHOn ayru.
HeBponormnyeckun cratyc: Co3HaHMEe sICHOe, nauym-
€HTKa HEeCKOJIbkO BO30yXaeHa, aXxuTupoBaHa.
Mamatb U cnyx HECKONbKO CHUMXeHbl. OTmevaeTcs
MHECTUKO-UHTENJIEKTYyaNIbHOE CHUMXeHne. MeHUH-
reasibHOM CUMMNTOMATUKU HET.

Ha OKI pyT™M CUHYCOBbI, NMPaBWibHbINA, HOP-
MaJsibHOE MOJIOXKEHNE 3NEKTPUYECKON OCU cepaua.
oneBauna cermeHta ST o 3 MM B OTBeAgHusax |,
aVL, V,-V,. denpeccus cermenTa ST B Il oTBegeHn
0o 1 Mmm (puc. 1). B aHanmnsax KpoBuM Npu nocTyn-
nenn KOK - 192 en/n; Mb KOK - 24,5 en/n; ka-
YECTBEHHbIM TPOMOHMH | OTpuuaTenbHbIN; NEenKo-
untbl — 10,9 - 10%/n; rnoko3a Kposu — 7,3 MMOJb/1.

B otoeneHnun kapgmopeaHnmaumy npoBoanaach
BHYTPMBEHHAsA KarnesibHas 003MpoBaHHas HOY3ud
1% pacTBopa HuTpornuueprHa B o3e 100 MKr/MuH,
nonsipuaytowen cmecu 200,0 mna. BontocHo BHYTpU-
BEHHO BBeAEHbl OAHOKPATHO pPacTBOpP renapuHa
5 1eIC. ELl, pacTBOp 9ydunnunHa 2,4% B noze 5,0 mn,
pactBop nasmkca 20 mr. HazHayeHbl nepopasnbHO:
aueTuncanuuuaoBas kucnota 75 mr/cyt, éucon-
ponon 2,5 Mmr/cyt, aHananpwun 5 mr/cyt, kiaonu-
porpenb 75 mr/cyt, 6nokatop H,-ructaMmHOBLIX
peuentopoB 300 mMr/cyT. YunTbiBass COXpaHSIOLLNIA-
ca 60/1eBOM CUHAOPOM Ha3HA4YeH HAPKOTUYECKUWA
aHanbretmk — mMopduH 1,0 MA BHYTPUBEHHO.
BoneBoii cHOPOM Obil KyNMMPOBaH. Y4nTbiBas Knu-
HUYECKYIO KapTuHY 1 aaHHble 9K, ¢ uenbio nayye-
HUS COCTOSIHUSA KOPOHAPHOIro pycrna 1 BbipaboTKu
OanbHenwen Taktuku nedenumsa 23.01.17 B 14 y
40 MUH 60N1bHO Oblna BbINOSIHEHA YPreHTHasa amar-
HOCTMYECKasi CEeNeKTMBHAs KOPOHapoaHrnorpapusa
(KAI), npy KOTOPOW OblN BbIBNIEHbI YMEPEHHbIEe
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Puc. 1. 3KI 6onbHoi I, 78 neT, B nepBble Yackl 3aboneBaHus. Mimeetcs nogbem cermeHta ST OT U30JIMHUK B NIEBbIX
rpyAHbIX 0TBeaeHusX. KapTuHa HanomuHaeT K B nepBble Yacbl OCTPOro nHdapkta Mmokapaa.

ONPPy3HbIe NSBMEHEHUS KOPOHAPHbLIX apTepuin 6e3
reMogMHaMmyeckm 3Ha4MMoro CTEHO3UPOBaAHUSA
(puc. 2). YuutbiBas OKI-gaHHble OCTPO MwemMmnn
Munokapaa nepegHerneperopoaoydHon obnactm JIK
(GacceriH nepeaHein Mexokenygo4KoBOi BETBU Ne-
BOW KOPOHapPHOM apTepun) Obina BbINMOJSIHEHA OMTU-
KO-KOrepeHTHaa Tomorpadua 3Toro cocyna, Takxe
He BbIIBMBLUAA rEeMOOMHAMNYECKU 3HAYMMOro Mo-
paxeHus aptepun. Jlesaa BeHTpukynorpaduna JIK
BbISIBU1A ANCKUHE3 NMepeaHenaTepanbHOro n Bep-
XYLLUEYHOro CErMEHTOB, rMnepknHes 3agHebasasb-
Hbix cermeHToB JIK. @B JIXK — 38%. Cneanyet ocobo
OTMETUTb, YTO KOHdUrypauma nonoctn JOK B cuc-
TONMYecKylo pagdy nmena oT4eTNIVBbLIN BUL, OKPYI10-
ro KyBLUMHA C Y3KUM NPOA0JSrOBaTbIM FOPJibILLKOM,
YTO ABNFETCSH XapakTepHbIM ON9 KapaMomMmonaTum
TakoTtcy6o (puc. 3).

Ha ocHOBaHMM COBOKYMHbIX AaHHbIX KAI, neson
BEHTPUKyorpapun 1 KINHNKO-1abopaTopHbIX UC-
cnegoBaHUM AMarHo3 OCTPoro nHdapkTa Mmokapaa
OblN CHAT M Npou3BeAeHa Koppekuus Tepanuu.
BbonbHaa npogonkana HaxoguTbCs B OTAENEHUMU
KapgunopeaHmmMmaumn. Ha dooHe npoBoauMoOro neye-

HUS @HTMHO3HbIE MPUCTYMbI HE pPeunauBUPOBasIN.
Habniopanacb Takke MNONOXWUTESNbHAA AWHaAMMKa
OKT, 3akniovalouascs B BO3BpalleHus cermeHTa ST
K U30IMHUN BO BCeX oTBeaeHusx. MNMauneHTtka obina
nepeBefeHa Ha nepopasibHbli NPUEM HUTPATOB —
n3ocopbupa MoHoHuTpaTt 20 Mr/cyT, YyMEeHbLUEHa
no3a buconponona go 2,5 mr/cyt. TedyeHne 3abone-
BaHWs1 OCIOXHWUIIOCb 3MM3040M aMHE3UU 1 CNyTaH-
HOCTW CO3HaHUs, 4TO NOoTPebOoBaNO KOHCYNbLTaALMN
HeBponora, aumarHod OHMK He nogTBepawnnacs.
KoHcynbTaumsa ncuxmatpa Takxke He BbigBuUIa
OCTpOI naTtonornu. bbiyio NpoBeaeHO yNbLTPa3BYKO-
BO€ OyrnJieKCHOe CKaHMpoBaHue 6paxmougdanbHbIX
apTepuii, No AaHHbIM KOTOPOro reMoanmHaMmmnyecku
3HaYMMbIX MOpaxeHun BpaxmouedanbHbiX apTepuii
BbISIBIEHO He Obinno. 24.01.17 6bina npoBeaeHa
KOMMblOTEPHAs ToMorpadus roNoBHOro Mo3ra, no
OaHHbIM KOTOPOW MPU3HAKOB O4aroBOro rnopaxe-
HUS FTOJTOBHOIO MO3ra TakXe He BbISIB/IEHO. TpaH3u-
TOPHbIE U3MEHEHUS MCUXUKW, NO BCEN BEPOSATHO-
CTW, MOrnn OblTb pPe3ynbTaToM BHYTPUBEHHOW
MHDY3NUU HUTPOINULEPUHA, KOTOPbIA Y MNOXMUIbIX
nauneHToB U3peaka Bbi3biBaeT Moxoxuve nodoyHble
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Puc. 2. CenektBHasa kopoHapoaHrnorpaMmma NneBoi (a) n npasoit (6) kopoHapHoW apTepun 6onbHOM I, 78 neT.

Cocynbl 6€3 CyLLECTBEHHbIX CTEHO3UPYIOLLMX U3MEHEHNIA.

aBneHus. MauneHTke Gbi1a Ha3Ha4YeHa cegaTuBHas
1 cocyamcTas Tepanvs. Ha ¢oHe npoBogmMmoro ne-
YEeHUsA COCTOSIHME MaUMEHTKM CTabum3npoBasocs,
SB/IEHNS AEe30pMEHTaLNM perpeccmpoBanu, oTcyT-
CTBOBa/IN KJIMHUYECKME MPU3HAKM CepaeyHon He-
OOCTaTO4YHOCTU M HapyweHun putMa. o gaHHbIM
9xoKI oT 24.01.17: ®B 40%), OUCKMHE3 BEPXYLLKM,
akmHes Bcex anukanbHbix cermeHToB, KOP — 4,0 cwm,
KCP — 2,4 cm, TONWMHA MEXOKENYOKOYKOBOW nepe-
ropookm 11 MM, TOnwMmHa 3agHewn cTeHku JIDK
10 MM, ynnoTHEHME CTEHOK aopThbl M CTBOPOK aop-
TanbHOro knanaHa. Peryprutaums Ha MUTPasibHOM
KnanaHe 2 CTeneHu, peryprutauns Ha TpexcTeopya-
ToM knanaHe 1,5 cteneHn. Ha OKI Ha 3-u cyTkun
chopmMurpoBanmck rmybokme oTpuLaTesbHble 3youbl
T BO BCex rpygHbix oTBeaeHusx (puc. 4). Pexum
dn3n4ecKom akTMBHOCTHY Bbin paclumpeH n 25.01.17
nauyeHTka Oblna NnepeBeneHa B KapAnoiormyeckoe
oToeneHue. B panbHerwem 6onm B 06n1acTu cepaua
HEe peunamBupoBanu, Xanobbl Ha OAbILLKY YMEHb-
LINANCb, GU3MYECKNE HArpy3kn NepeHocuna xopo-
O, remMogviHaMmmn4yeckmne nokasatenn ocTaBanCb
B npenenax ousmonornyeckomn Hopmol. B kapano-
JIOrM4yeckoM oTaeneHMn nauneHTke Obinm nposene-
Hbl MOBTOPHblE NabopaTopHble WCCliedoBaHus,
OxoKI n cytoyHoe MoHUTOpUpoBaHue IKIT.

3a BpemMs HabnoaeHWs B cTaumoHape Habnoga-
JIoCb ymMepeHHoe noBbileHne KPK (cm. Tabnuuy)
C nocnenyLen HopmMmanuaaymen nokasartenenm Ha
3-5-e cyTkm. Ha 2-ii peHb 3aboneBaHusi oTMeva-
NIOCb TakxXe yBeNIM4YEeHMEe rnokasarenem TponoHunHa l,
MuornobuHa, acnaptatammHoTpaHcdepasbl (ACT).

Mpn gMHaMnyYeckoM ynbTPa3BYKOBOM UCCNEn0-
BaHMN cepaua MMeno MeCcTO MNOoSIHOe BOCCTAHOB-

Puc. 3. JleBas BeHTpukynorpamma 6oneHoii I, 78 net.
BeTpukynorpamma uMeeT BUA OKPYroro KyBLUMHA
C Y3KUM TFOPJbILIKOM, YTO SIBNSIETCS XapaKTepHbIM Ans
KapamomMmuonatum TakoTcyoo.

NeHns PyHKUMOHaNIbHOM CNoCcoBHOCTM cepaua Ha
9-e cyTkn 3aboneBaHus: K 3TOMY BPEMEHMU OTCYT-
CTBOBa/IN MPU3HAKM HapyLUEeHNS KMHETUKN CcoKpa-
TntenbHaa oyHkumsa JIK (puc. 5), ®B JIK - 67%,
KOP JIXX — 4,3 cm, KCP JIXX — 2,9 cM, KOHEYHbI
anacTtonuyeckui oobem JIDK — 100 M, KOHEYHbIN
cucTonuyecknii o6bem JIK — 33 mn, TonwmHa mex-
XenygoykoBow neperopoakm 10 MM, TOAWMHA
3agHen cteHkm JK 10 mm. OTMevanoch yrioTHEHNE
CTEHOK aopTbl M CTBOPOK aopTasibHOro KranaHa.
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Puc. 4. OKI 6onbHoli I, 78 neT, Ha 3-u1 cyTkn 3abonesaHns. OTMevaoTcs natonornyeckme 3yoLbl T BO BCEX OTBeAEe-
HUSIX.

[yHamumka nabopaTopHbIX NokasaTenew

JlabopatopHble [Jara onpenenexns
nokasarenu 23.01.17 24.01.17 25.01.17 30.01.17
JenikounThl 10,9-10%n 12,7-10%n 13,9 -10%n 6,7 -10%n
femornobuH 164 rr/n 160 r/n 165r/n 129r/n
K®K 192 en/n 643 en/n 542 en/n T4 en/n
MB KdK 24,5epn/n 52,1 en/n 24.9en/n -
TponoHuH | KayecTBeHHbIN — KonnyecTBeHHbIN - -
OTPULATENbHBIN 10,4 Hr/mn

Mwuorno6buH - 500 Hr/mn - -
nar 361en/n 486 en/n 465 en/n 374 en/n
ANT 27,7 ep/n 27,5en/n 26,2 en/n 22,7en/n
ACT 27,7epn/n 70,4 en/n 449 en/n 16,9 en/n
CPB - - - 6,7 mr/n
Mmioko3a 7,3 MMOnb/n 7,7 Mmonb/n 6,8 Mmmonb/n 5,3 Mmonb/n

Mo maHHbIM cyTOYHOro MoHuTopmpoBanHma KT aaH-
HbIX O HAIMYMN ULLEMUWN MOSYy4EHO He Obino. MPT
cepaua B pexumax SSFP, “Black blood” n “knHo” He
BbISIBUIA 30H aCMHEPIrnn Mnokapaa, Npu3HakoB ero
oTteka unu rméepHaumn. Mpu nposeaneHun MPT cepa-
12 C KOHTPACTHbLIM YCUJIEHVEM BbISIBIEHO PaBHOMEP-
HOEe pacnpegeneHne KoHTpacta no Muokapay. TEpUSX:

HapylweHuns nepdysnm B NOKOE HE Onpenensanock.
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BaAHHOCTb AMarHo3a CTpounach Ha CneayroLyx Kpu-
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Puc. 5. Oxokapguorpamma 6onbHoi I, 78 net. a — JIXX B anacrtony nmeet HopMarsnbHyto dopmy; 6 — JIK B cucTony
VIMeeT HOpMaJlbHY0 KOHdUrypaumio, 6e3 NpM3HAKOB OKabHbIX HAPYLLIEHUIA KNHETUKU CTEHOK.

1. AHaMHecCTU4YeCcKMe YyKasaHUs Ha Hanuyue
npenLecTBYOLEro CTpeccoBoro dakropa (ncuxo-
3MOLUMOoHanbHasa n Guanyeckasa Harpyska).

2. TpaH3NTOPHbIE HAPYLUEHUSA KUHETUKM (rmno-
KNHE3, OUCKMHE3 N akKuHe3) CpefHUX CEermMeHTOB
JIK ¢ BoBNeveHnem mnnmn 6e3 BOBNEYEHNSA BEPXYLLKU
JIK, ¢ KOMNEeHCaTOPHbIM TUNEPKNHE30M 3aaHewn
cteHkmn JDK. CxopcTtBo pacwmpenHoro JIXXK B cucro-
ne C OKPYMbIM KYBLUMHOM C Y3KMM TOPJIbILLIKOM.
MpakTnyeckn NosHOE BOCCTAHOBNEHWE MYHKUNO-
HanbHOW cnocobHocTn JIXK yepes 1,5 Hen, 4TO ObINO
NOATBEPXAEHO YNbTPA3BYKOBbIM MCCNEN0BAHNEM
N gaHHbIMU MPT;

3. OKI-pgaHHble nogbema cermeHTa ST B nepen-
HUX TPYOHbIX OTBEAEHUSX. DTN N3MEHEHUS UMENun
cxoacTtBo ¢ OKI-kapTUHOW OCTpPOro uHdpapkrta
Muokapga. OgHako B oTan4YmMe OT nocfiegHero, korga
HabnogaeTcs 60JbLLOM BbIOPOC Kapanocneunpuye-
CKNX (PEPMEHTOB, UMENI0 MECTO /NLLb YMEPEHHOE
MOBbILLEHME YPOBHS 9TUX NOKa3aTENEN B KPOBU.

4. OTcyTCcTBME TEeMOAMHAMMUYECKN 3HAYUMBbIX
CTEHO3UPYIOLLE-OKKITIO3VPYIOLLUX MNOPaXEHUN KO-
POHApPHbLIX apTeEPUIA.

5. OTcyTCcTBME NPEALLIECTBYIOLEN TPABMbI FO10-
Bbl, BHYTPUYEPENHOI0 KPOBOUSNUSHUS, TMNEPTPOPU -
YEeCKON kapanmomuonatum, GeoxpoMOLMUTOMbI NN
MumokapamTa.

06.02.17 Ha 15-i1 peHb 3aboneBaHnsa nauyeHTKa
B YOOB/I€TBOPUTESIbHOM COCTOsIHUM Oblna nepese-
[eHa B 3aropoaHoe peabunutauuoHHOe oTaeneHme
LleHTpa ona npoxoxaeHus peabunntaunoHHOro
umkna. lNauymeHTke pekoMeHgoBaHO KOHCEpBATMB-
Hoe neuveHue Gnokatopamu AN, B-GnokaTopamu
n gesarperaHtamu.

B 3aknioveHune cnepgyeTt OTMETUTh, YTO, HECMO-
Tps Ha 6naronosny4yHbii ncxon 3aboneBaHns, eCcTb
psa4 BONPOCOB, HA KOTOPbLIE MOKA HET YETKO OTBe-
Ta. B nepBylo oyepenpb 3TO KacaeTcsa natoreHesa
3aboneBaHus. Takke He COBCEM AICHO, UMEEeTCs N
nospexaeHne Mmmokapaa (CTomko cdopMUpPOBaH-
Hble oTpuuaTenbHble 3youbl T Ha IKI) n ecnu aa,
Kakoro xapaktepa. MOXHO N1 3TU MOBPEXAeHUs
cuymTaTb Tak Ha3blBAEMbIMW MeEIKOOYaroBbIMU MO-
BPEXOEHMAMN MUoKapaa MHGPApPKTHOrO xapakrepa
nmMbo 9TO M3MEHEeHUsI Muokapaa B pesynbrate
MacCMBHOro BbIBpOCca B KPOBSIHOE PYCJI0 KaTexona-
MMHOB, Ha 4YTO yKa3blBalOT MHOrMe aBTopbl. HesaceH
Takxe BOMpPOC, MOryT v 6bITb Npy 3TOM 3aboneBa-
HUW PeunanBbI?

JIvwib panbHenwne TwartenbHble nccnegoBaHus
M HakKoMJeHme onbiTa, MO BCEN BEPOATHOCTMU, MNO-
3BOJIAT OTBETUTb HA MOCTABJIEHHbIE BOMPOCHI.
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In 1990, H. Sato et al. described a syndrome
consisting of transient systolic dysfunction of
the left ventricle (LV) with severe dilatation, aki-
nesia of apical and middle segments of the
heart (apical ballooning syndrome) and hyper-
kinesia of the basal segments of the left ventri-
cle not accompanied by hemodynamically sig-
nificant coronary stenoses. They called this
condition “Takotsubo cardiomyopathy” (1-4).
Takotsubo in Japanese means “octopus trap”
that looks like a rounded jar with a narrow neck.
Precisely this shape has of the left ventricle in
systole is observed in patients with the above-
mentioned syndrome. The exact causes of this
syndrome are currently unknown. In 1977, K.
Kuramoto et al. described this condition in a
patient after blood transfusion (4). Y. Yilmaz
considers that the development of Takotsubo
cardiomyopathy is related to metabolic syn-
drome in a patient (5). Most authors tend to
believe that the transient myocardial dysfunc-
tion is caused by stress-induced release of
adrenaline and noradrenaline at high concen-
tration in the blood (5-7). The causes of the
stress may be endogenous (emotional) or ex-
ogenous (trauma, physical overload). As a re-
sult, catecholamines are intensively released in
the blood and, as a consequence, dysfunction
of the autonomic nervous system and vasos-
pasm occur (8, 10—-12). Indeed, in most clinical
trials involving patients with Takotsubo cardio-
myopathy increased sympathetic activity with
simultaneously inhibited parasympathetic ac-
tivity was reported (13-16). As a result, activity
of cardiomyocytes is temporarily decreased; it
is called myocardial stunning in unchanged or
slightly changed coronary arteries. After recov-
ery of catecholamine levels in the blood, the
myocardial function is gradually restored. The
apical segments are predominantly affected
probably due to a higher concentration of B-
adrenergic receptors in this region as com-
pared to other LV parts (8). Data of Japanese
investigators who diagnosed Takotsubo cardio-
myopathy in 16 survivors (15 females and one
male) after an earthquake in October 2004 in
Niigata (Japan) within the next month after this
event, have confirmed the role of emotional
stress in pathogenesis of this disease. Some
investigators suggest that Takotsubo cardio-
myopathy may represent an abortive acute
coronary syndrome terminated at an early
stage, however, which resulted in transient my-
ocardial stunning (7). It may be confirmed by
transient reduction in adequate myocardial ox-
ygenation as a result of microvascular dysfunc-

tion related to this syndrome (9). Some authors
have noted that the incidence of this syndrome
in winter is slightly higher. This may have two
possible pathophysiological causes: spasm of
the small branches of coronary arteries devel-
oping more frequently in cold weather and viral
infections, such as Parvovirus B19, which are
also more common in winter (17).

As a result, Takotsubo cardiomyopathy was
officially referred to “stress-induced” cardio-
myopathies (18).

Biopsy specimens of myocardium in
Takotsubo cardiomyopathy analysed by elec-
tron microscopy have the pattern of structurally
damaged cardiomyocytes accompanied by
vacuolization, impaired cellular cytoskeleton,
degradation of contractile proteins, and focal
interstitial fibrosis. In some cases, disseminat-
ed fibrosis with mononuclear cell infiltration is
observed. Myocardial immunohistochemistry
at acute stage of the disease has revealed de-
creased actin level, disrupted structure of dys-
trophin and connexin-43, significantly activated
type 1 collagen and, as a result, extracellular
fibrotic changes (2, 19). The laboratory results
and biopsy specimens obtained from the func-
tionally impaired myocardial areas did not con-
firm the hypothesis of a “toxic myocarditis”
caused by catecholamine exposure despite
myocytolysis and even necrosis observed in
some patients. Moreover, histological analysis
has revealed no signs of myocarditis in this
population as well (6, 20).

The prevalence of Takotsubo cardiomyopa-
thy is small and, according to different authors,
ranges from 0.8% to 2.2% of all heart diseases
depending on the region. The vast majority of
patients are postmenopausal women whose
average age is 68-75y.0. (21-22). T.Ueyama et
al. have explained that the ampoule cardiomyo-
pathy in elderly and geriatric women is devel-
oped due to the lack of estrogens. The authors
have observed the pattern similar to Takotsubo
cardiomyopathy when mRNA expression of
cardioprotective factors was decreased in fe-
male laboratory rats exposed to stress and not
receiving estrogens. In estrogen-treated ani-
mals, the incidence of Takotsubo-like cardio-
myopathy was significantly lower (19).

Clinical signs of cardiomyopathy are very
similar to those in acute coronary syndrome:
more than half of the patients complain of a
sudden pain behind the breastbone or in the
left side of the chest, shortness of breath on
exertion, and palpitations. The cardiac pain
lasts for 20—30 minutes but often can be longer
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and is not relieved by nitrates. Occasionally,
decreased blood pressure may occur. On heart
auscultation, additional tone and ejection sys-
tolic murmur can be heard. Significant emo-
tional distress often precedes these complaints.
Electrocardiographic abnormalities specific for
acute myocardial infarction with ST elevation in
thoracic leads are reported in approximately
30-35% of patients. In remaining cases, in-
verted T wave can be observed (23). In 70-90%
of cases, the laboratory results have demon-
strated elevated CPK, CPK-MB, myoglobin,
troponin |, but cardiac specific markers are in-
creased insignificantly and do not correlate with
mass parameters after myocardial damage
mass as observed in ST segment elevation
myocardial infarction (STEMI). Hyper-
catecholaminemia is detected, and the level of
this hormone is significantly higher than values
specific for acute phase of myocardial infarc-
tion (24). In patients with Takotsubo cardiomyo-
pathy in the period of signs manifestation, left
ventriculography, cardiac magnetic resonance
imaging and ultrasound examination identify
the following changes typical for Takotsubo
cardiomyopathy: balloon-like dilatation of the
LV apex, hypo- and akinesia of its mid- and api-
cal segments, hyperkinesia of the posterior and
basal segments and left ventricular outflow
tract obstruction. Moreover, the left ventricular
ejection fraction (LVEF) is reduced up to 20-
40%. The left ventricular function is usually re-
covered within 2-3 weeks (2, 22-23).

The single photon emission computed to-
mography (SPECT) data has suggested a pos-
sible role of microvascular dysfunction in patho-
genesis of Takotsubo cardiomyopathy, i.e. re-
duced myocardial perfusion with moderate
decrease in apical contractility in the absence
of obstructive changes in the coronary arteries.
It should be especially noted that myocardial
perfusion in these cardiac regions is almost
completely restored in 3-5 days after the dis-
ease onset (25).

The absence of coronary stenosis in the vast
majority of patients is an important diagnostic
feature typical for Takotsubo cardiomyopathy.
S. Kurisu et al. reported that less than 10% of
patients had hemodynamically insignificant dif-
fuse coronary lesions (26).

Currently, the Takotsubo cardiomyopathy is
diagnosed based on the following diagnostic
criteria:

1. Balloon-like dilatation of the LV with tran-
sient kinetics abnormalities (hypokinesia, dys-
kinesia, and akinesia) of the LV middle seg-

ments with or without involvement of the LV
apex and without a clear correlation with vascu-
lar territory of any specific coronary artery.

2. Stress triggers: physical or psychiatric in-
jury-risk factors preceding the syndrome (with
exception of a brain injury).

3. No coronary stenoses and occlusions or
other angiographic signs of impaired coronary
blood flow.

4. ST elevation and/or inverted T wave on
ECG.

5. Moderately increased troponin and CPK
levels not correlated to the severity of the im-
paired LV contractility.

6. No history of a head injury, intracranial
hemorrhage, hypertrophic cardiomyopathy,
pheochromocytoma, or myocarditis (17-18,
26).

The pathogenic treatment options for
Takotsubo cardiomyopathy have not yet been
developed due to the lack of accurate data on
its aetiology. The symptomatic medical therapy
aimed at treatment and prevention of heart fail-
ure and other possible complications is recom-
mended. Considering that in most cases the
patients with Takotsubo cardiomyopathy are
admitted with clinical and laboratory signs of
acute myocardial infarction, their treatment
strategy at early stage corresponds to the mod-
ern recommendations for treatment of acute
myocardial infarction. It seems appropriate
since this syndrome may be accompanied by
such serious complications as pulmonary ede-
ma, cardiogenic shock, myocardial rupture,
apical mural thrombosis, and thromboembo-
lism. The incidence of these complications may
constitute 12-15% and mortality rate is 3.2%
(27, 28). Additionally, the following arrhythmias
are serious complications of this syndrome:
ventricular tachycardia, ventricular fibrillation,
and prolonged QT interval. T. Okada et al. re-
ported that the incidence of rhythm and con-
ductivity disturbances may constitute 9-10%
(29). The B-blockers are indicated to suppress
the sympathoadrenal activation which is one of
the possible reasons for development of this
syndrome. Some investigators believe that the
long-term treatment with B-blockers is required
to prevent cardiomyopathy relapses (30). Since
the Takotsubo cardiomyopathy is accompanied
by transient LV dysfunction, ACE inhibitors or
angiotensin Il receptor blockers, as well as diu-
retics are indicated untill complete recovery of
a cardiac function. The positive inotropic drugs
in Takotsubo cardiomyopathy should be used
with caution as the adrenergic agents which
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increase the cyclic adenosine monophosphate
(cAMP) level in cardiomyocytes can deteriorate
the general status. In these cases, non-adren-
ergic inotropes (i.e., levosimendan) should be
preferred. The disaggregants can prevent
thrombosis in the cardiac cavities. The out-
come of Takotsubo cardiomyopathy with ade-
quate medical therapy is rather favourable de-
spite the relatively serious clinical manifesta-
tions, and in most cases LV function is
completely restored in 2-3 weeks after the
signs onset (31-32).

The clinical case describing a female patient
with Takotsubo cardiomyopathy and favourable
outcome during the in-hospital stage is pre-
sented below.

Female patient G., 78 y.0., case history
No. 331/2017, was admitted to the Intensive Care
Unit of the Moscow City Centre of Interventional
Cardioangiology on January 23, 2017 at 14:06 p.m.
by ambulance with referral diagnosis: CHD, ST-
segment elevation myocardial infarction. On admis-
sion, she complained of intense pressing pain be-
hind the breastbone and in the left side of her chest
irradiating to the left arm, shortness of breath. The
specified complaints have developed for the first
time 3 hours prior to admission. The patient has con-
sidered the disease onset to be associated with
preceding severe exertion and psycho-emotional
stress.

She had a history of increased blood pressure
episodes for many years. The maximal BP was
240/120 mmHg. The patient was adapted to 150/90
mmHg. Antihypertensive therapy was irregular. In
2012, the patient underwent strumectomy for Graves'
disease. She had no history of myocardial infarction
and cerebrovascular accident. She had no history of
allergies. No bad habits were reported. Her general
status has deteriorated on January 23, 2017, when
she noted the above complaints for the first time. At
pre-hospital stage, in accordance with standards of
emergency medical care in acute myocardial infarc-
tion, the performed therapy included nitrates, clopi-
dogrel, acetylsalicylic acid, oxygen therapy; no nar-
cotic drugs were administrated. The patient was ad-
mitted to the Intensive Care Unit of the Moscow City
Centre of Interventional Cardioangiology.

The patient's condition on admission was of
moderate severity. The skin was pale and wet.
Breathing was harsh in all departments, no rales
were heard. Respiratory rate was 17 per minute.
Heart sounds were muffled, rhythmic, no murmurs
were identified. Accentuated S2 in the aortic posi-
tion. HR = 89 bpm. BP = 140/90 mmHg. The liver
was at the rib margin. Neurological status: the con-

sciousness was clear. The patient was slightly excit-
ed and agitated. Memory and hearing were some-
what reduced. Mnestic and intellectual deterioration
was noted. There were no meningeal signs.

ECG revealed sinus, regular rhythm, normal posi-
tion of the electrical axis of the heart. ST-segment
elevation up to 3 mm was registered in leads I, AVL,
V2-V6. ST depression up to 1 mm was detected in
lead Ill (Fig. 1). Haematology on admission: CPK —
192 U/L, CPK-MB - 24.5 U/L; qualitative troponin |
— negative; WBC - 10.9 « 10° /L, blood glucose —
7.3 mmol/L.

1% nitroglycerin solution at a dose of 100 ug/min
and polarizing solution, 200.0 mL, were adminis-
tered as a metered-dose drip intravenous infusion in
the cardiac ICU. The single IV bolus consisted of
heparin 5 000 Units, aminophylline 2.4% at a dose of
5.0 mL and Lasix 20 mg. Oral therapy included: ace-
tylsalicylic acid 75 mg/day, bisoprolol 2.5 mg/day,
enalapril 5 mg/day, clopidogrel 75 mg/day, hista-
mine 2 receptor antagonist 300 mg/day. Given the
persistent pain, a narcotic analgesic morphine at
a dose of 1.0 mL intravenously was prescribed. The
pain was relived. Taking into account the clinical
presentation and ECG data, in order to investigate
the coronary arteries and develop further treatment
strategy, on January 23, 2017 at 14:40 p.m. the pa-
tient underwent emergency diagnostic selective
coronary angiography which revealed moderate dif-
fuse changes in the coronary arteries without hemo-
dynamically significant stenoses (Fig. 2A, 2B). Given
the ECG data specifying acute myocardial ischemia
in the anterior septal region of the left ventricle (vas-
cular territory of the left anterior descending (LAD)
artery), optical coherence tomography (OCT) of this
artery was performed which also did not reveal
hemodynamically significant stenosis. Left ventricu-
lography revealed dyskinesia of the anterior lateral
and apical segments and hyperkinesia of the poste-
rior basal segments. LVEF was 38%. It should be
especially noted that the LV cavity configuration in
systole clearly looked like a rounded jar with a nar-
row elongated neck which is typical for Takotsubo
cardiomyopathy (Fig. 3).

Based on the pooled data from the coronary an-
giography, left ventriculography and clinical labora-
tory tests, the diagnosis of acute myocardial infarc-
tion was rejected and the therapy was adjusted. The
patient remained in the cardiac ICU. Angina attacks
did not recur while on treatment. The positive ECG
changes (ST segment has returned to the isoelectric
line in all leads) were also observed. The patient was
switched to oral nitrates, i.e. 20 mg/day of isosorb-
ide mononitrate, the dose of bisoprolol was reduced
to 2.5 mg/day. The disease was complicated by an
episode of amnesia and confusion which required
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Figure 1. Electrocardiogram of the patient G., 78 y.o., first hours from the disease onset. There is ST-segment
elevation in the left thoracic leads. The pattern is similar to electrocardiogram of an acute myocardial infarction in the
first hours.

Figure 2. A — Selective coronary angiography of the left coronary artery (patient G. 78 y.o0.) No significant stenoses
in the vessels were detected. B — Selective coronary angiography of the right coronary artery (patient G. 78 y.o.)
No significant stenoses of the vessels were detected.
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the consult of a neurologist; the diagnosis of CVA
was not confirmed. Psychiatrist did not reveal acute
pathology as well. Ultrasound duplex scanning of the
brachiocephalic arteries revealed no hemodynami-
cally significant lesions. On January 24, 2017, com-
puted tomography of the brain was performed and
no focal brain injury was also detected. Transient
mental changes probably resulted from the intrave-
nous infusion of nitroglycerin which rarely causes
the similar side effects in elderly patients. The seda-
tive and vascular agents were prescribed. At the
background of conducted treatment, the patient's
condition has stabilized, confusion regressed, there
were no clinical signs of heart failure and rhythm
disturbances. EchoCG dated January 24, 2017:
ejection fraction — 40%, apical dyskinesia, akinesia
of all apical segments, EDD - 4.0 cm, ESD — 2.4 cm,
interventricular septum thickness — 11 mm, LV pos-
terior wall thickness — 10 mm, aortic wall and aortic

Figure 3. Left ventriculogram (patient G. 78 y.0.). . ) .
Ventriculogram looks like a rounded jar with a narrow  Valve cusps were thickened. Grade 2 mitral regurgi-

neck which is typical for Takotsubo cardiomyopathy. tation and grade 1.5 tricuspid regurgitation were reg-
istered. On ECG, deep inverted T-wave was formed in
all thoracic leads on Day 3 (Fig. 4). The patient's

P 48
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Figure 4. Electrocardiogram of the patient G., 78 y.0., on Day 3 from the disease onset. Abnormal T-waves were
registered in all leads.
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Changes in laboratory parameters over time

Laboratory Date

parameters January 23, 2017 January 24, 2017 January 25, 2017 January 30, 2017
White blood cells 10.9 - 10°/L 12.7 - 10°/L 13.9 - 10°/L 6.7 + 10°%/L
Haemoglobin 164 g/L 160 g/L 165 g/L 129 g/L
CPK 192 U/L 643 U/L 542 U/L 74 U/L
CPK-MB 24.5U/L 52.1 U/L 249 U/L -
Troponin | (qualitative) (quantitative) - -

negative 10.4 ng/mL

Myoglobin - 500 ng/mL - -
LDH 361 U/L 486 U/L 465 U/L 374 U/L
ALT 27.7U/L 27.5U/L 26.2 U/L 22.7 U/L
AST 27.7U/L 70.4 U/L 44.9 U/L 16.9 U/L
CRP - - - 6.7 mg/L
Glucose 7.3 mM/L 7.7 mM/L 6.8 mM/L 5.3 mmol/L

physical activity was extended and on January 25,
2017 she was transferred to the Cardiology
Department. Further, the cardiac pain did not recur,
complaints on shortness of breath relieved; the
physical exercise was well-tolerated; hemodynamic
parameters were normal. At the Cardiology
Department, the patient had repeated laboratory
tests, EchoCG and 24-hour ECG monitoring.

Moderate increase in CPK level (see Table) fol-
lowed by recovery on Day 3-5 was observed during
the in-hospital stay.

On Day 2, increased troponin |, myoglobin, and
aspartate aminotransferase (AST) levels were also
noted.

Follow-up cardiac ultrasound examination re-
vealed fully restored functional capacity of the heart
on Day 9: by this time, there were no signs of im-
paired kinetics of LV contractility (Fig. 5A, 5B),
LV ejection fraction — 67%, LV end-diastolic dimen-
sion — 4.3 cm, LV end-systolic dimension — 2.9 cm,
LV end-diastolic volume — 100 mL, LV end-systolic
volume — 33 mL, interventricular septum thickness —
10 mm, LV posterior wall thickness — 10 mm.
Thickened aortic wall and aortic valve cusps were

registered. 24-hour ECG monitoring revealed no
signs of myocardial ischemia. Cardiac MRI (SSFP,
“Black blood” and “Cine” modes) determined no
areas of myocardial asynergy, no evidence of oede-
ma or hibernation. Contrast-enhanced cardiac MRI
revealed homogenous distribution of the contrast
medium in the myocardium. No impaired perfusion
was determined at rest.

Taking into consideration the medical history,
clinical presentation of the disease, data obtained
from CAG and left ventriculography, changes in ECG
and EchoCG over time, and haematology results,
the patient was diagnosed with Takotsubo cardio-
myopathy. The feasibility of the diagnosis was based
on the following criteria:

1. History of a previous stress factor (psycho-
emotional stress and physical exertion);

2. Transient kinetics disturbances (hypokinesia,
dyskinesia, and akinesia) of the middle LV segments
with or without involvement of the LV apex accompa-
nied by compensatory hyperkinesia of the LV poste-
rior wall. The dilated left ventricle in systole looked
like a rounded jar with a narrow neck. Almost com-
pletely restored functional capacity of the left ventri-

Figure 5. A — Echocardiogram of the patient G., 78 y.o. Left ventricle in diastole has normal shape. B — Echocardiogram
of the patient G., 78 y.o. Left ventricle in systole has normal configuration without the evidence of local disturbances of

wall kinetics.
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cle in 1.5 weeks which was confirmed by ultrasound
data and magnetic resonance imaging;

3. ECG data of ST-segment elevation in the ante-
rior thoracic leads. These changes were similar to
ECG pattern of acute myocardial infarction. However,
in contrast to the latter when an intensive release of
cardiac specific enzymes is observed, these param-
eters were only moderately increased in blood;

4. No hemodynamically significant coronary
stenoses/occlusions.

5. No history of a head injury, intracranial haem-
orrhage, hypertrophic cardiomyopathy, pheochro-
mocytoma, or myocarditis.

On Day 15 (February 06, 2017), the patient in
a fair condition was transferred to the Countryside
Rehabilitation Department of the Center for rehabili-
tation. The patient was recommended to receive
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wme atum TpeboBaHUSAM, ckopee OyayT MNPUHATHI
K nyénukauum 6e3 cokpalleHui.

CrtpykTtypa ctatbm: (1) TUTYNbHbIA NNCT; (2) CTPYK-
TYPUPOBAHHbI TE3NC U KITIOYEBBLIE CNOBA; (3) KpaTkui
Tesuc; (4) cnucok cokpatleHuin; (5) TekcT; (6) Bbipa-
XeHus 6narogapHoOCcTU (ecnu TakoBble umetloTcs); (7)
cnucok nutepatypsbl; (8) noanucu kK pucyHkam; (9)
Tabnuupl. Hymepaumsa cTpaHuL, HAYMHAETCHa C TUTYIb-
HOro nucTa.

TUTYNbHLIA NINCT

BkntoyaeT: HasBaHme cTaTbu, MMEHA aBTOPOB (NOoN-
HOCTbIO, C YKa3aHWNEM YHEHOI CTEMEHU, a TAKKE YNIEHCT-
Ba B HOUK), kpaTkoe Ha3BaHune (He 6onee 45 3HaKkoB).
MepeuncnuTte yupexneHus, roe paboTaloT aBTOpbI; ec-
N paboTa Obina BbIMOIHEHA B HECKONbKUX YYPEXOEHU-
AX, YKaXNTE, r4e UMEHHO (MCMONb3YNTE HUXHUIA KOJIOH-
TUTYN). Takke coobLmMTe CBEAEHUS O rPaHTaxX, CTUMEH-
omax mn gpyrux dopmax GUHAHCOBOW NOAAEPXKKU,
0 GOHAAX U yUpeXOeHUsIX, CBA3aHHbIX C paboTo.

Mopn 3aronoBkom “Apgpec ong nepenuckn” pante
NMoJIHOE MMS N agpec aBTopa, KOTOPOMY crnenyeT Ha-
NpPaBnATb BCIO KOPPECMOHAEHLMIO, BEPCTKY U PEnpuUH-
Tbl. Takke coobwmte Homepa TenedoHa, dakca Wu,
Mo BO3MOXHOCTW, 9IEKTPOHHbIV afpec.

Kpatkunia Tesuc (ana aHHoTauum)

B kpaTtkom Te3uce (He 6onee 100 cnoB) onuceiBaeT-
CSl KNIMHWYeckoe 3HavYeHne paboTel. B Tesnc He cnepyeT
BKJIIOYATb CBEAEHUs, KOTopble He ByayT coaepXaTbCs
B TEKCTE unn Tabnunuax cratbuy.

CTpYKTYypUpPOBaHHbIN T€3NUC

CTpyKTYyprpOBaHHbIN TE3UC (Makcumym 250 cnos)
DOJIKEH coaepXaTb OCHOBHbIE AaHHbIE B NATU pasfe-
nax, PacrofIOXXEHHbIX NO4 OTAENbHLIMU 3aros0BKaMm
B cneayouwem nopsake: Llenn; O6ocHoBaHme; MeTo-
obl; Pesynbratol; BoiBoabl. Vcnonb3ynte nosHble
npennoxeHunsa. Bce gaHHble, MpuBOAMMbIE B TE3MCE,
DOJMKHBI coaepXaTbCs B TEKCTE Unu Tabnuuax ctatbuy.

TekcT

[Ing skoHOMUK MecTa B CTaTbe MOXHO MCMNOJIb30-
BaTb A0 10 06LLENPUHATBIX COKpaLLEeHWiA. Ha oTaenbHOM
CTpaHuue Mnocne KpPaTkoro Tesuca ykas3blBalTCs 3T
COKpalleHna n nx pacumndposka. Pegakums pewur, Ka-
K1E N3 HaMEHEE N3BECTHbIX COKPALLEHMIN MOXHO OCTa-
BUTb. B pasgenax “Metoapl”, “Pe3ynstaTbl” 1 0CO6EHHO
“Onckyccmna”, NCnonb3ynTe 3arofioBKM 1 Noa3arosioB-
kn. Bcem ccbinkam, TabnuuamMm M puUCYyHKaM LOSMKHbI
ObITb MPUCBOEHLI HOMEPA B MOPSAKE WX MOSABEHUS
B TekcTe. Heob6xoanmMo NpeacTaBuTb CMMCOK KITHOYEBBIX
CIOB.

CraTucrtuka

Bce nybnukyemble mMaTepuasnbl NPOBEPSAOTCS Ha
npegMeT COOTBETCTBUSA U TOYHOCTU CTATUCTUHECKMX
METOAMK N CTaTUCTUYECKONM MHTEPNpeTauum peaynbra-
ToB. B paspene “MeTtoapl” cneoyeTt pasbaCHUTL NpUME-
HSABLUMECS CTaTUCTUYECKME METOAMKW, B TOM 4uChe
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TPEBOBAHUA K MPEAOCTABJIAEMbIM MATEPUNAJIAM

cneuyanbHble MeToabl, NCNOJIb30BaHHbIE A9 0600LLe-
HWS J@HHbIX, METOAbI, MCMONb30BaBLUMECS A1 NPOBEpP-
KM rMnoTes (ecnm aTo MMeNo MecTO), a Takxke YPOBEHb
3HAYMMOCTU, NPUMEHSBLUWIACS NPV NPOBEPKE rmrnoTes.
B cnyyae ncnonb3oBaHus 6051e€ CNOXHbIX CTaTUCTUYE-
CKMX MeTodoB (MOMMMO t-TecTa, MeToaa xu-KBagpar,
MPOCTbIX JIMHENHBIX PEerpeccuin) cnenyetr YTOYHUTb,
Kakasi cTaTmcTudeckas nporpaMmma npUMeHsnach.

Ccbinku

Ccblku 0603HaYaloTCs B TEKCTe apabCkumMu Lng-
pamu B ckobkax Ha ypoBHe CTpoku. Cnrucok nutepary-
pbl NeYaTaeTcs Ha OTAENbHbIX CTPaHULAx Yyepes3 aBa
VIHTEPBaa; CCbIIKU HYMEPYIOTCHA B TOM NOPSAAKE, B KO-
TOPOM OHU MOSABASIOTCH B TEKCTE. He ykasbiBanTe nep-
COHaJslbHble COOOLLEHUS, PYKOMUCK, Haxoasumnecs
B NMpouecce NoaroToBKM UV Apyrue HeornybnmkoBaH-
Hble JaHHble B CMUCKE NMTepaTypbl; OHU yKa3biBAKOTCS
B TEKCTe B ckobOkax. HasBaHus XypHanoB cnenyet co-
KpawaTtb B cooTBeTcTBUM C Index Medicus. MNpn aTom
cnenyet cobnoaatb CeayLWmii CTUIb U MYHKTYaLMIO:

Mepunognyeckune nagaHus. Nepedyncnutb BCEX aB-
TOPOB, ECNIM VX He Bonee YeTbIpeX, B MPOTMBHOM Cllyyae
nepeyncnnTb Tpex nepebix U 0obasutb et al. O6sa3a-
TENbHO yKa3aTb NEPBYIO U MOCNEAHIO CTPaHULbI.

MmaBbl N3 kHur. YkasaTb MEPBYIO U MOCIEOHION
CTpaHuLbl, aBTOPOB, Ha3BaHWE rMaBbl, HA3BaHNE KHU-
rv, pegakropa, n3gaTenbCTBO U rof.

Knurun (otaenbHoro aBTopa vau rpynmnbl aBTO-
poB). YkasaTb CTpaHuLy, C KOTOPOM B3dATa uuTata.

Moanucu K pucyHkam

Moonucn K pycyHkam nevyaTtaloTcs Ha OTAESbHbIX
CTpaHuuax 4yepes OBa MHTepBana; HOMepa PUCYHKOB
OOJKHbI COOTBETCTBOBATb MOPSAKY UX YNOMWUHAHUSA
B TEKCTE.

Bce cokpalleHus, Mcnofib3yemble Ha PUCYHKaX,
[OMKHbI Pa3bsACHATLCSA MO0 NOCce X NePBOro yrnomMm-
HaHWA B NOANNCU Ui B andaBUTHOM NOPSALKE B KOHLLE
Kaxpon nognucu. Cnegyet 0ObSACHUTL BCE UCMOJB30-
BaHHbIE CUMBOJIbl (CTPENKMN, KPYXXOUKM N T. A4..).

Ecnn mncnone3yloTcsa yxe nyb6narMKkoBaBLUMECS PU-
CYHKU, TpebyeTcsa NMMCbMEHHOE pa3pelleHne OT nep-
BOro mapartens n astopa. Yka3aTb B NOAMNCU UCTOY-
HUK, OTKyAa B3ST PUCYHOK.

PucyHkn

HeobxoomMmo npeacTaBuTb ABa KOMMEKTa Nasep-
HbIX pPacrneyaTok WM YUCTbIX KCEePOKOMUA PUCYHKOB
B [BYX OTAEJNIbHbIX KOHBepTax. [ns Bcex YepHOo-6enbix
UM UBeTHbIX ¢oTorpaduin Tpebyetcsa 2 KoMmmiekTa
MSAHUEBbIX OTNe4aTkoB. [pumevaHue: nnncTpaummn,
MCMOJb30BaHHbIE B CTaTbe, aBTOPaM He BO3BPALLAITCS.

Ha 060pOTHOI CTOPOHE KaXka0i UitocTpaLnm, Xe-
naTtenbHO Ha MPUKIIEEHHOM SIPJibluKe, ykasbiBaloT da-
MWJINIO MEPBOro aBTopa, HOMEP MTIOCTPALMN U BEPX.
HasBaHve 1 3aronoBKn K UAAKCTPaLMAM YKa3blBalOTCS
B MOAMNVCU, @ HE Ha CaMOW UANIOCTPaLUN.

MnnocTpaunn ponxHbl ObITb NPencTaBieHbl OT-
nenbHbiMy pannamm (ogHa UANKCTPaUmsa — ogviH dparn).
Mpn noaroToBke MAAKOCTPATUBHOIO Martepuana (PUCyH-
Kn, potorpadumn) damn npepoctasnsercs B dopmare
JPEG vnun TIFF ¢ pagperueHmem 300 dpi, LuMpmHa pucyH-
ka He meHee 80 mm (nnm 700-800 nukcenen). Ecnu
MEHbLLEee KOMMYECTBO TOYEK OOYC/IOBNEHO NMPUOOPOM,
CaMOCTOSITENBHO MHTEPMONSALUMIO AenaTh HE CleayeT.

ABTOpCKME 0003HAYEHUS Ha PUCYHKax (CTpesku,
uMdpbl, ykazaTtenu v np.) 40SXHbl ObiTb NPeACTaBNEHbI

B OTAEJIbHOM DANNIE (*.jpg, *.doc unu *.ppt). Opm-
rmHan npepacrtasnserca BE3 ABTOPCKUX OBO-
3HAYEHUNA.

Jduarpammbl 1 rpadukmn npegoctaBngaoTcs B Gop-
mate .XLS

Tabnuubl

Tabnuubl NevaTarTCs Ha OTAENbHbBIX CTPaHULAX Ye-
pe3 apa nHTepBana. Homep Tabnuubl 1 ee Ha3BaHWe
pacrionaratloTcs Hag Tabnuuen, a 0ObACHEeHUs — Moj,
Tabnuuen. Mcnonblynte apabckme uudpbl. Homepa
TabnuL, O0MKHbI COOTBETCTBOBATL MOPSAAKY UX YNOMU-
HaHMsa B TekcTe. CokpalleHus crnepyeT ykasbliBaTb
B CHOCke nof, Tabnuuen B andaBUTHOM nopsake. Tab-
NNl JOJXKHbI OblTb ACHBIMUW, MPeaCcTaB/IEHHbIE B HUX
[aHHble He OO0JIKHbl AyO6nMpoBaTbCs B TEKCTE MW Ha
pucyHkax. Ecnu ncnonbsytotcs yxe nybnnkoBaBLUMECS
Tabnuubl, TpebyeTcs NUCbMEHHOe paspelleHue oT
nepBoro mu3gartens n aetopa. YkasaTtb B NOANUCU UC-
TOYHUK, OTKYAa B3ATa Tabamua.

CHockun, Tabnmupsl 1 NOANNCU K PUCYHKaM crnegyeT
COXpaHsaTb B OTAeNbHOM dalifie, a He BMecTe C Tekc-
TOM cTaTbn. OgHako 06a3aTenbHO NpuckINaNTe pacne-
YaTaHHble 9K3eMMNAsApbI, T. K. OHX MOTyT NOHaA0OUTLCS
npu Habope cTaTbu.

Cob6niopgarnite npasuia NyHKTyaLUnn, UHTEPBAS MEX-
Oy CroBamu, a Takke MeXay CloBaMu 1 3Hakamum npe-
NUHAHUSA OOMXEH OblTb € ANHUYHBIM.

Ecnu B cTtatbe ObINM MCMNONb30BaHbl crneLnasnbHble
wpndTbl (rpeyecknin, matemMaTnyeckme CUMBOJIbI),
MPUNOXUTE UX CMUCOK.

Mopauya unniocTpauuii Ha agucke

ABTOpPCKME UNIOCTPALLMI MO BO3MOXHOCTY cneayeTt
noaaBaThb U B BUAE pacneyartok, 1 Ha aucke. nnoctpa-
LM COAalTCs HA OTAENbHOM ANCKE.

CneuunanbHbie pasaenbl

CneuuvanbHble MaTepuansl 6yayT paccMaTpmBaTb-
ca pegkonnernein. Bo nsbexaHvne KOHGNUKTa MHTepe-
COB aBTOpbl AOJIXHbI CnefoBaTb CleaylowmM pPeko-
MeHAALUVAM.

0O630pHbIe cTaTby. Pepakums paccmaTpumBaeT 3a-
Ka3Hble N He3aka3Hble 0030pHble cTaTbu. Pykonucu
[OJIKHbl COOTBETCTBOBATh PEKOMEH0BAHHOMY 0Obe-
My. ABTOPbI OOJXKHbI Pa3bACHUTL B COMPOBOAUTENb-
HOM NUCbMe, YeM 1X paboTa OTInYaeTCcsa OT yXKe Cylle-
CTBYyOLMX 0630POB MO AaHHOW npobneme.

PepakunoHHble cTaTby  0630psbl. ViHoroa 6yaoet
paccMOTpeHa BO3MOXHOCTb Mybnukauum KpaTkoro
MHEHUS pefakumm.

PepakynoHHbie koMMeHTapuun. Bce yneHbl pen-
Konnernnm Moryt nybnnkoBaTb B XypHane CBOU 3ame-
YaHUS U KOMMEHTapUN.

Mucbma B pegakuymnio. NybnKyeTcs orpaHMYeHHoe
4ncno nucem B peaakumio. OHM He AOMKHbI OblTh ANINH-
Hee 500 cnoB, 1 B HUX OO/MKHA NATU PEeYb O KOHKPETHOM
nyénunkaumm B8 MOKUK. NMucbma oonxkHbl ObITb OTRevaTa-
Hbl 4Yepe3 2 MHTepBana, B KayeCTBE CCbUIKU OOSHKHO
ObITb NPUBEOEHO Ha3BaHWe cTaTbl. Ha TUTyNbHOM nuc-
Te LOJIKHO OblTb 0603HAYEHO UMSA U MECTO PaboThbl aB-
TOpa, a Takke NOJMHbIA aapec Ang Nepenmnucku.

MucbMo cnenyeT HanpPaBnsATh MO 3NEKTPOHHOM NOY-
Te (elenita712@gmail.com) uan no noyte B AByX
ak3emMnnspax. Kak npasuno, peaakuys npocuT asTopa
CTaTbl OTBETUTb HA MUCbMO.
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Cardioangiology (IJIC) publishes peer-reviewed articles
on all aspects of cardiovascular disease, as well as the
abstracts of communications, presented at the scien-
tific congresses, sessions and conferences, held by the
Russian  Scientific Society of Interventional
Cardioangiology.
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Fax: (7 495) 624 67 33
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Manuscripts are considered for review only under the
conditions that they are not under consideration else-
where and that the data presented have not appeared on
the Internet or have not been previously published. On
acceptance, written transfer of copyright to the IJIC,
signed by all authors, will be required. The IJIC will main-
tain copyright records. The publication of manuscript is
free. No part of materials published in IJIC may be repro-
duced without written permission of the publisher.

Address permission requests to:
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of Interventional Cardioangiology,
Sverchkov per., 5, Moscow, 101000, Russia.
Fax: (7 495) 624 67 33
e-mail: elenita712@gmail.com

The Editors require authors to disclose any financial
associations that might pose a conflict of interest in
connection with the submitted article. If no conflict of
interest exists, please state this in the cover letter.
Along with a cover letter, submit two complete copies of
the manuscript, two sets of figures and tables, and two
copies of the cover

letter. If supplementary materials such as “in press”
references are included, provide two copies. The manu-
script should be typed double-spaced throughout, on
one side only, on 22 x 28 cm (8.5 x II'’) white paper with
3-cm margin on all sides (8-cm at bottom of tide page).
Please use a standard 10 cpi font or a laser printer font
no smaller than 12 points.

Structure of the article: (1) Title page;
(2) Condensed abstract and keywords; (3) Structured
abstract; (4) List of abbreviations; (5) Text; (6)
Acknowledgements (if applicable); (7) References; (8)
Legends for figures; (9) Tables. The pagination should
start from the title page.

TITLE PAGE

Include the title, authors’ names (including full first
name and middle initial, degrees and, where applicable,
SICA), and a brief title of no more than 45 characters. List
the departments and institutions with which the authors
are affiliated, and indicate the specific affiliations if the
work is generated from more than one institution (use
the footnote symbols). Also provide information on
grants, contracts and other forms of financial support,
and list the cities and states of all foundations, funds and
institutions involved in the work. Under the heading,
“Address for correspondence”, give the full name and
complete postal address of the author to whom commu-
nications, printer’s proofs and reprint requests should be
sent. Also provide telephone and fax numbers and
E-mail address.

STRUCTURED ABSTRACT

Provide a structured abstract of no more than 250
words, presenting essential data in five paragraphs intro-
duced by separate headings in the following order:
Objectives, Background, Methods, Results, Conclusions.
Use complete sentences. All data in the abstract must
also appear in the manuscript text or tables.

CONDENSED ABSTRACT

(for the summary)

Provide a condensed abstract of no more than 100
words, stressing clinical implications, for the expand-
ed table of contents. Include no data that do not also
appear in the manuscript text or tables.

TEXT

To save space in the Journal, up to 10 abbreviations
of common terms may be used throughout the manu-
script. On a separate page following the condensed
abstract, list the selected abbreviations and their defini-
tions. Editors will determine which lesser known terms
should not be abbreviated. Use headings and subhead-
ingsinthe Methods, Results and, particularly, Discussion
sections. Every reference, figure and table should be
cited in the text in numerical order according to order of
mention. The list of keywords is mandatory.

STATISTICS

All publishable manuscripts will be reviewed for ap-
propriate accuracy of statistical methods and statistical
interpretation of results. Provide in the Methods a sub-
section detailing the statistical methods, including spe-
cific methods used to summarize the data, method for
hypothesis testing (if any) and the level of significance
or hypothesis testing. When using more sophisticated
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statistical methods (beyond t tests, chi-square, simple
linear regression), specify statistical package used.

REFERENCES

Identity references in the text by Arabic numerals in
parentheses on the line. The reference list should be
typed double-spaced (separate from the text); refer-
ences must be numbered consecutively in the order in
which they are mentioned in the text.

Do not cite personal communications, manuscripts
in prepation or other unpublished data in the referenc-
es; these may be cited in parentheses. Use Index
Medicus (National Library of Medicine) abbreviations for
journal titles. Use the following style and punctuation for
references.

Periodical. List all authors if four or fewer, other-
wise list the first three and add the et al.

Chapter in book. Provide inclusive page numbers,
authors, chapter titles, book title, editor, publisher and
year.

Book (personal author or authors). Provide
a specific (not inclusive) page number.

FIGURE LEGENDS

Figure legends should be typed double-spaced on
pages separate from the text; figure numbers must cor-
respond with the order in which they are mentioned in
the text. All abbreviations used in the figure should be
identified either after their first mention in the legend or
in alphabetical order at the end of each legend. All sym-
bols used (arrows, circles, etc.) must be explained.
If previously published figures are used, written per-
mission from original publisher and author is required.
Cite the source of the figure in the legend.

FIGURES Submit two sets of laser prints or clean
photocopies in two separate envelopes. Two sets
of glossy prints should be provided for all half-tone or
color illustrations. Note: The artwork of published arti-
cles will not be returned to authors.

At the backside of each print, preferably on a glued
label, please indicate the name of the first author, the
figure’s number and its top. The figures’ titles should
be indicated in the footnote, and on the figure itself.

The figures should be presented in separate files
(1 figure — 1 file). The illustrative material (figures, pho-
tos) the file should be presented in .jpeg. or .tiff. format

( 300 px, the minimal figure’s width — 80 mm or 700—
800 px). If your device does not allow for such number
of pixels, do not interpolate.

All indications on the figures (arrows, numbers,
signs, etc.) should be presented IN A SEPARATE FILE
(*.jpeg, *.doc or *.ppt). The originals should not bear
any author’s notations.

The diagrams and the plots are presented in .xls
format

TABLES

Tables should be typed double-spaced on separate
sheets, with the table number and tide centered above
the table and explanatory notes below the table. Use
Arabic numbers. Table numbers must correspond with
the order cited in the text. Abbreviations should be list-
ed in a footnote under the table in alphabetical order.
Tables should be self-explanatory, and the data pre-
sented in them should not be duplicated in the text or
figures. If previously published tables are used, written
permission from the original publisher and author is
required. Cite the source of the table in the footnote.

OTHER PAPER CATEGORIES

Special materials will be considered by the Editors.
In order to avoid any conflict of interests the authors
should follow the recommendations:

State-of-the-Art Papers. The Editors will consider
both invited and uninvited review articles. Such manu-
scripts must adhere to preferred length guidelines.
Authors should detail in their cover letters how their
submission differs from existing reviews on the subject.

Editorials and Viewpoints. Succinct opinion piec-
es will also be considered. These papers should have a
brief unstructured abstract.

Editorial Comments. The editors invite all Editorial
Comments published in the Journal.

Letters to the Editor. A limited number of letters will
be published. They should not exceed 500 words and
should focus on a specific article appearing in IJIC. Type
letters double-spaced and include the cited article as
a reference. Provide a title page that includes authors’
names and institutional affiliations and a complete ad-
dress for correspondence. E-mail (davigdi@mail.ru;
elenita712@gmail.com) or Mail two copies. Replies
will generally be solicited by the Editors.
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