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OMEPALUA OZAKI U3 MUHKU-AOCTYNA

POCCEVKWH E.B., KOB3EB E.E., GA3BLJIEB B.B.

Dedepanvubiii yenmp cepoeuno-cocyoucmoit xupypeuu Muuzopaeéa Poccuu, Ilensa, Poccus

Hmnaaumayus mexanuueckoeo uau 6u0a02UeCK020 NPOmMe3a 0CMAemcs «3040MblM CIMAHOApmMom» 8 ae-
YeHUU NAYUEeHMO8 ¢ hamoao2uell aopmanbrozo kaanana. O0HaKo HeobxXo0uMocms npuema aHmuK0azy1aHmos,
npobaema 004206e4HOCMU NPOMe3a, PUCKA MPoMO0IMOOAUUECKUX U 2eMOPPALUHECKUX OCAONCHEHU, UHpeKYU-
OHHO020 NPOMe3H020 SHAOKapouma nobyxicoaem K HOUCKY U paspabomke HObix mexronozuil. OOHOU U3 makux
HOBbIX MeEMOOUK A6A51eMCsi NPOME3UPOBAHUE AOPMAAbHO20 KAANAHA aymonepukapoom no memooduie S. Ozaki.
Jannas npoyedypa no3eoasem cgpopmupogams aopmanbHullli KAGNAH ¢ OMAUYHbIMU 2eMOOUHAMUYECKUMU Xa-
pakmepucmukamy U HU3Koi 4acmomoti peonepayuil KaxK 6 paHHem, mak u ¢ omoaieHHom nepuode.

B nacmosauwee eépems ommeuaemces IKCNOHEHYUANbHBII POCH MUHUUHBAZUBHBIX KAPOUOXUPYDSUHECKUX
emeuamenvcms. Bepxusas wacmuunas cmepromomus a64a5emcs 00HOU U3 Hauboaee UCHOAb3YEeMbIX 8 XUpYpeuu
aopmanvHoeo kaanana. Kak nokazaau uccaedosanus, Munu-00Cmyn, HOMUMO XOPOUIe20 KOCMEMU4ecKo2o
agpghexma, umeem psod npeumyuecme neped NOAHOU CIMEPHOMOMUEH NO 20CNUMAALHBIM U OMOANEHHbIM UCXO-
dam. C dpyeoii cmopoHbl, MUHUUHBA3UBHDBLI NOOX00 CONPANCEH C 02PAHUHEHUEM XUPYPeUHeCcKoll IKCNO3UYUU
U paboyeeo noas, NOIMOMY ABASEMC MeXHU1ecKU 00aee CAONUCHbIM, HeM ONepayus U3 NOAHOU CIepHOMOMUU.

B dannom pempocnekmuenom uccaedoganuu Mol CpasHuAU KAuHuveckue pesysbmamot onepayuu Ozaki
¢ ucnonvzoganuem muru-oocmyna (epynna Ozaki Mini, n=30) u noauoti cmepnomomuu (epynna Ozaki Full,
n=112). Bcaedcmeue pazauuus epynn no KAUHUKO-Oemozpaguueckum napamempam 045 obecneveHus mMax-
CUMANbHOU CONOCMABUMOCMU 8bINOAHEHO UX KOMNbIOMepHOoe YypasHusanue memodom PSM (Propensity Score
Matching), é pezyabmame ueeo dvlau cghopmuposarst 2 epynnst ho 30 nayuenmos 8 Kaxicooll.

Ilepsuunvimu KoHeunbIMU MOUKAMU UCCACO08aHUA A64AUCy 30-mu OHe8HAs A1emAanbHOCMb OM AH000i
APUYMUHBL U 3HAYUMbBLE NOCACONEPAYUOHHble COObimuUs (UHGapkm Muokapoa, uHcyaom). B kauecmee donoanu-
MeAbHbIX Kame2opuanbHbliX UcX0008 UCCcAed08anluch 6nepesie 03HUKUUe PuopurIayusa npedcepouil U noveunas
HedoCmamo4HoCms, PecmepHOmMOMUsL, NPOAOHeUPOBAHHAS (>244) UCKYCCMBEeHHAs 6eHMUAAYUS NeeKUX, Me-
duacmunum/HecmabuAbHOCMb epYOUHbl. BMOPpUYHbIMU KOHEUHBIMU MOUKAMU OblAU OAUMEAbHOCMb ONepayuul,
8peMs umeMuu MUoKapoa U UCKyccmeeHH020 Kpo8ooopaueHus, Kpogonomeps, NOmMpeOHOCMb 8 nepeausanuu
KOMNOHEHMO08 OOHOPCKOU KPOBi.

Karoueesvte caosa: munu-docmyn, npome3upoganue aopmanbHo20 KAANAHA, NEpUKapo, MUHUUHEA3UBHAS
Kapouoxupypeus.
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BBEJEHWUE

Pa3paboTka MMHUMHBA3UBHOTO MOAXOMA KaK ajb-
TePHATUBHI MPOTE3UPOBAHUIO A0PTATBHOIO KjalaHa
(AK) 13 mosHO# CTepHOTOMUU OblJIa HeoOXomuma
JUIST yMEHBUICHUSI XUPYPTUYECKON TpaBMBI U, KakK
MOKAa3aJIu UCCIEAOBAHUS, UMEET PSA MPEUMYyLIECTB
1O TOCTUTAJIBbHBIM MUCXOJAaM B CPAaBHEHUU C MOJHOU
crepHotomueil. [ToMmrumo HeGoOBIIOTO pa3pesa, XOpo-
IIIETO KOCMETUYECKOTO0 3 PeKTa U MEHEe BBIPAXKEHHOTO
60JIEBOTO CUHAPOMAa, MUHU-OOCTYIl 00eCHeYnBaET
MEHBIIIYI0O KPOBOTIOTEPIO U MOTPEOHOCTh B MEpeInBa-
HUM KOMIIOHEHTOB KPOBU, CHUXAET YaCTOTY BIIEPBHIE
BO3HUKIIEH GUOPWILISILUU TpeAcepaAnid U MOYEeUHOM
HEIOCTATOYHOCTH, BIUSET Ha JUIUTEIBHOCTh UCKYCCT-
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BeHHOU BeHTWs iU JieTkux (MUBJI) u BpeMst Haxoxae-
HUA B ctaumoHape [1, 2]. OnHako MUHUMHBa3UBHOE
nporte3upoBanne AK colmpoBoxaaeTcss yMeHbIICHUEM
pabovero MpOCTPAHCTBA U Xy 3KCIO3UIINEH, YTO
IIeJIaeT MPOLeAYPY TEXHUIECCKH 00J1ee 3aTpyIHUTEITHHOM.
CiroxHasi UMIIaHTalMs TpeOyeT OOJIBIIer0 BpeMEHH
onepauuu, UCKycCTBeHHOTo KpoBooobpamieHus (MK)
¥ MIIIeMUY MAOKAPIIa, KOTOPBIE B IIEJIOM MOTYT YXyIIIaTh
TOCJIeONepallMOHHBIC pe3YIbTaTHI.

B TeueHMe TTOCTICTHUX JIET HAOMpaeT MOMYIIPHOCTD
MeToauka rnpore3upoBaHus AK u3 coGCTBEHHOTO mne-
pykapza, pa3paboranHas S. Ozaki ¢ coasr. [3]. JlaHHas
Tpoleaypa mo3BosteT chopmupoBatb AK ¢ OTIMIHBIMEI
TeMOIMHAMUYECKUMHI XapaKTepUCTUKAMU M HU3KOM
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Puc. 1. AHaTOMMYeCKie OPUEHTUPbI AN BbINOAHEHUS KOXHOTO pas-
pe3a - speMHas Bbipeska rpyanHbl 1 Il MexpebepHblil NpOMEXyToK

Puc. 2. BoinonHeHa J-MuHucTepHoToMus no |lI-my Mexpebepbio

Puc. 3. BbinonHeH 3abop aytonepukapaa

YaCTOTOU peorepanuii Kak B paHHEM, TaK U B OTJaJICH-
HOM TIepuoe.

Brnepsrie onrepanuto Ozaki n3 J-cTepHOTOMUM C TO-
PaKOCKOTTMYECKUM 3a00pOM TTeprKapaa Mbl BBRITIOTHUIN
B Mapte 2016 T. B iureparype Mbl HallUTA JIMIIb OXHY
TPYTIIY aBTOPOB, KOTOPBIE TAKXKE COOOIIIVIIN O BHITIOTHE-
Hun onepanuu Ozaki 3 munu-gocryna [4, 5]. OqHako
B JINTEpAType OTCYTCTBYIOT pabOTHI, CPAaBHUBAIOIIINE
pe3ynbrathl onepannu Ozaki 3 MUHU-TOCTYIIA W TIOJT-
HOI CTEpHOTOMMU.

OU3AWUH NCCNEAOBAHNSA

B perpocniekTrBHOE 00CEepBallMOHHOE UCCIETOBAHNE
BKJTIOUeHO 142 marueHTa, KOTOpbIM ¢ OKTsIOps 2015 T.
110 IeKabpb 2017 r. ObI1a BBITIOTHEHA peKOHCTpYyKInst AK
n3 ayToleprKapma 1o Meromuke Ozaki. M3 Hux 30 marm-
€HTaM oTiepallvs BHITOTHSIIACH U3 J-MUHUCTEPHOTOMUY
(ocHoBHas rpynmna — Ozaki mini), 112 manmueHTaMm —
W3 TIOJTHOM CTepHOTOMUY (KOHTpOJIbHAs rpymia — Ozaki
full). Kputepuem BKITIOUEHMSI CTAIO HATMYUE TIATOJIOTUN
AK 06e3 win B coueTaHUU C aHEBPU3MOM BOCXOISIIEN
aopTel. Kputepuu mckiioueHusT: HE0OOXOIUMOCTh BbI-
TIOJTHEHUST KOPOHAPHOTO IIYHTUPOBAHUSI, KOPPEKIIUN
TMAaTOJIOTMM MUTPATLHOTO ¥ TPUKYCTTUAAIBHOTO KJiara-
HOB, PaIMOYaCTOTHO a0JISIIINK, TIOBTOPHAS OTIEpaITs
Ha cepaue. BeaeacTBue pa3nuuus Tpynin Mo KIWHU-
KO-meMorpacdhnuecKuM TapamMeTpam it 00ecTieueHUs
MaKCUMAaJIBHOM COTIOCTaBUMOCTH TPYTIT BHITIOJTHEHO MX
KOMITBIOTepHOE yYpaBHIBaHME MeTonoM PSM (Propensity
Score Matching), B pe3ynbraTe 4yero 66111 chopMUpOBa-
HbI 2 Tpyntibl 1o 30 MareHTOB B KaXKIOM.

XUPYPTMYECKAS TEXHUKA

I[Ipn MUHU-IOCTyTIe BHITTOTHSIICS KOXHBIN pa3-
pe3 mnuHoit 7—10 cMm ot speMHO#t BbIpe3ku (puc. 1)
¥ YacTUYHas J-MUHUCTEPHOTOMUS ¢ OOKOBBIM CITH-
oM BrpaBo Ha ypoBHe [II-IV mexpebdepnst (puc. 2).
B KOHTpONBHOI TpPyIITie BHIMOIHSIIN CTAHIAPTHYIO
MOJIHYIO0 cTepHOTOMMIO. [locie cTepHOTOMUM TIPOBO-
nuiics 3a6op ayroriepukapaa (puc. 3). Jlanee ocyrmecTs-
TS eTo (pUKcanuio Ha TUTacThHe U mometianm Ha 10
muH B 0,6% pacTBop mimotapoBoro anbaeruaa. [locne
00pabOTKM anbAeTUI0M TPEXKPATHO MPOMBIBATIU ay-
TOTIepUKap/ B (DU3NOJIOTUIECKOM PacTBOpe MO 6 MUH.
BrITIONTHSITM KaHIOSITIAIO A0PTHI ¥ TIPABOTO MTPENCEPAS
NIBYCTYTIEHUATOU KaHIOJIEH IS TOIKITIOUEHMS aTirapaTa
HMCKyCCTBeHHOTO KpoBoobpameHus (AUK), npeHmnpo-
BaHMe JieBoro xkenymnouka (JIK) gepes mpaByio Bepx-
HIOIO JIETOYHYIO BeHy (puc. 4). Iyt 3a1umThl MuOKapaa
WCTIONIh30BAIACh AHTETPaHAsI HeCeJIEKTUBHAST VI Ce-
JIEKTUBHASI KPUCTAJLUTOMIHAS KapIUOTUIETHSI PACTBOPOM
Custodiol. ITocire aopToromun HakiraneiBany 3 [1-mmBa
Ha (heTOPOBBIX TPOKITANKAX HA KAXKXIYI0 KOMUCCYPY TSt
syuieit skeno3unmu AK. Tlocne ncceyeHuss nopaxeH-
Horo AK m3Mepsimu paccTosiHrEe MEXITy KOMUCCYpaMU
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C TTIOMOIIBI0 OPUTHHAJIBHBIX Caii3epOB M BBIKpAWBaJIU
CTBOPKM ITO OpUTUHAIIBHOMY TpadapeTy B COOTBETCTBUU
¢ TIpon3BeIeHHBIMU U3MepeHusIMu. [locienoBaTebHO
IIPOM3BOIMIIN UMITJIAHTAIIMIO CTBOPOK B TTo3umuio AK
HeTIpepLIBHBIM OOBMBHBIM IIBOM HUTHIO Premilene
4/0, HaumMHAasI ¢ IPaBOM KOPOHAPHOU CTBOPKH, 3aTEM
JIEBOIT KOPOHAPHOI CTBOPKM M 3aKaHYMBAJIM HEKOPO-
HapHOM cTBOpPKOU (puc. 5). DopMUpoOBaHIE KOMUCCYP
BBITIOJHSITIN OTHEABHBIMH [I-1mIBaMu Ha (eTOPOBHIX
mpoKiIankax HUTSIMU Premilene 4/0. IIpu Heobxomm-
MOCTH BBITIOJHSUIM IIPOTE3UPOBAHNE BOCXOISIIETO
OTIIeJIa AOPTHI.

KOHEYHbIE TOYKHU

I[lepBUYHBIMA KOHEUHBIMHM TOYKAMHU HCCIIETOBA-
HUS IBIsUCh 30-TH JHEBHASI JIETAJTBHOCTD OT JIF000i
MIPUINHBI ¥ 3HAYUMBIC TIOCJICOTICPALIIOHHBIC COOBITHUS
(madapkT Muoxkapna (MM), nHcynbpT). B KadecTBe mo-
ITOJTHUTEBHBIX KaTeTOPHAIbHBIX MCXOIOB MCCIIeI0Ba-
JINCH BIIEPBBIC BO3HUKIINE (PUOPMILISIINS TIPeIcepauii
(®PIT) 1 moveyHast HEIOCTaTOYHOCTH (KpeaTuHUH >200
MT/IJI), pecTepHOTOMMS, IIPOJIOHTUpOBaHHAs (>249)
MBJI, MegnacTHHUT/HEeCTaOMIBHOCTh TPYOIUHEL. BTO-
PUYHBIMA KOHEYHBIMHA TOYKAMU OBUIM IJIMTEILHOCTH
olepalnu, BpeMs uineMun Muokapma u MK, xposo-
IoTeps, TIOTPEOHOCTh B IepeIMBAHNN KOMITOHCHTOB
TIOHOPCKOM KPOBH.

CTATUCTUYECKWW AHANTN3

CraTucTUYeCKNE pacyeThl IPOBOMMINCH B IIPO-
rpamme SPSS Bepcust 21 (SPSS, Chicago, IL, USA)
u nnporpaMmme Rstudio (version 0.99.879 — © 2009—-2016
RStudio, Inc., USA, 250 Northern Ave, Boston, MA
02210 844—448-121) na a3eike R (R Core Team
(2015). R: A language and environment for statistical
computing. R Foundation for Statistical Computing,
Vienna, Austria).

KomamuecTBeHHBIE TTIepeMEHHBIC OIICHUBAINCH C 1Ie-
JIBIO TIPOBEPKU COOTBETCTBUS 3aKOHY HOPMAaJIbHOTO
pacnpeneneHus no kputepuio llanmupo—Yunka. Beaen-
CTBHE MaJIOTO KOJIMYECTBA ITOKAa3aTejieil, corracoBaH-
HBIX ¢ HOPMAJIbHBIM pacIIpeeIcHIEM B UCCIICIyeMbIX
rpyInax, sl CpaBHEHUS MCITOJIb30BAINCh HellapaMe-
TpUIeCcKre KPUTSPUH.

JecKpUNTUBHBIC XapaKTEPUCTUKM TIPEICTaBICHEI
B BuIe MeauaHbI (Me) [TIepBBIi KBapTWIb; TPETUIA KBap-
TWJTB| 71T HETIPEPBIBHBIX YMCIIOBBIX JAHHBIX, TIPOIICHTA
[HyoxHss rpannia — 95% U ; Bepxusis rpanuna — 95%
JAW] nnst O(uHApHBIX JAHHBIX C BBIYMCIICHUEM TPaHUI 10-
BepUTEIbHBIX MHTepBaioB () mo ¢popmyne Buibcona.

7151 cTaTUCTIIECKOM IIPOBEPKY TUTIOTE3 O PABCHCTBE
YHCIIOBBIX XapaKTePUCTUK BEIOOPOUYHBIX pacIIpeIeaIcHIMN
B CPaBHUBACMBIX TPYIIaX UCITOJIb30BaJICS HeTapHBIi
U-kputepuit ManHa—YUTHHU, OIPOU3BOAMUIICS pacyeT
CMelIeHus pacipeaeaeHuii ¢ mocrpoernem 95% AU mns
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Puc. 4. LleHTpanbHoe noakntoyeHne AWK, Ha4ano cenekTUBHOM
Kapauonnerum

Puc. 5. CdhopmMrpoBaHHbIi ayTonepukapamanbHblil KnanaH

cMenieHus. J1st cpaBHeHUST OMHAPHBIX M KaTeTopraib-
HBIX TTOKa3aTesIei MPUMEHSIICS TOYHBIN IByCTOPOHHUIMA
kputepuit Puirepa. [IpoBepka CTATUCTUYECKUX TUTTOTE3
MMPOBOJIMIIACH TIPY KPUTUYECKOM YPOBHE 3HAYMMOCTHU
p=0,05. To ecTh pa3nmuuue CYUTAIOCH CTATUCTUICCKU
3HaYUMBIM, eciau p<0,05.

IMpu npenonepalimoHHON CpaBHUTEIbHON Xapak-
TepUCTUKE MO OCHOBHBIM KJIMHUKO-IeMoTpaduye-
CKUM ITapaMeTpaM yCTaHOBJICHBI 3HAUMMbIC Pa3TUIMs
10 MHIEKCY MacChI TeJla, a TAKXKe OJIM3KYE K 3HAUUMOMY
pa3amaus o Bo3pacty (Tabai. 1).

C 1enplo MUHUMU3AIUM CMEIIeHUST Pe3yIbTaToB
u obecreueHUsT MaKCUMalbHOM COMTOCTABUMOCTHU
TPYIIN BBITIOJTHEHO UX ypaBHUBaHUE METOIOM ICEBIO-
pangomusauuu (Propensity Score Matching, PSM). 16
TepeMEHHBIX, KOTOPbIE MTOTEHIIMATLHO MOTJIU MTOBJIAATh
Ha BBIOOP XMPYPrHUUECKOTO TOCTYTIA U UCXOIBI JICUSHUSI,
OBIJIM BKJTIOYEHBI B JIOTUCTUYECKYIO PETPECCUOHHYIO
MOJeNb IS BBIToJHeHUs: PSM: Bo3pacT, KeHCKUi
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I'Ipen.onepauuouuau CpaBHUTEJ/IbHAA XapaKTepucTuka naLmeHToB no rpynnamM B 3aBUCUMOCTH ommal
0T OCHOBHbIX KIMHNKO-AeMorpapuyeckux napaMeTpoB A0 ypaBHUBaAHUS

MNepeMeHHble 0zaki Mini, N=30 0zaki Full, N=112 PasHuua p
Bospacr (net), Me [IQR] 54 [40; 65.75] 61.5 [55; 67] 5(0;13] 0.054
XeHckuit non, n (%), [95% [N] 18, 60 [42; 75] 67,60 [51; 68] 1.01[041; 2.53] 1
WMT, kr/m2, Me [IQR] 25.75 [22.93; 28.32] 287 [24.77, 32.92] 278 10.32; 4.9] 0.022
OB JIX (%), Me [IQR] 62.5 [55; 68.75] 62.5 [55.75; 68.25] 1[-3;5] 0.695
Kanbumros AK lI-1V ¢, n (%), [95% W] 18, 60 [42; 75] 86, 77 [68; 84] 046 [018; 118] 0102
Jnonorvs nopoka AK:
[lereHepaTuBHbli, n (%) 27,90 [74; 97] 106, 95 [89; 98] 118 [0.29; 6.92] 04
13, n (%), [95% Ou] 3,10 [3; 26] 6,5[2;1] 195[0.3; 9.87] 04
CaxapHbiit anaber, n (%), [95% U] 6, 20 [10; 37] 14,13 [8; 20] 174 [0.5; 548] 0.374
MopaxeHxue nepudepuyeckux aprepuit, n (%), [95% ] 0,0[0; M 9,8 [4 19] 0 [0: 1.86] 0.204
AT, n (%), [95% U] 20, 67 [49; 81] 77,69 [60; 7] 174 [0.5; 548] 0.828
XOBA, n (%), [95% AU 1,31 17] 2,2[0; 6] 1.89 [0.03; 3745] 0.512
MNKC, n (%), [95% Au] 1,301 17] 6,52 11] 0.61(0.01; 5.35] 1
OHMK/TUA, n (%), [95% AN 1,3[117] 10,9 [5; 16] 0.35[0.01; 2.68] 0458
XBI (kpeatunut =200 mr/an), n (%), [95% ] 4,13 [5; 30] 12,11[6;18] 1.28 [0.28; 4.69] 0.746
NYHA 1II-IV, n (%), [95% Au] 12, 40 [25; 58] 59, 53 [44; 62] 0.6 [0.24; 146) 0.304
EuroSCORE | Add., Me [IQR] 5 [3; 6] 5[3,7] 0 [-1:1] 0407
EuroSCORE | Log., Me [IQR] 3.315[2.27, 617] 4.6 [2.27,77] 049 [-0.66;1.75] 0.356
Mpnmeyanne: Me [IQR] - megunana [mexxsaptwibHbii nxtepsan], N - noseputesibHbii nHTepsan, UMT - urgec maccsi Tena, OB JIX - @pakuns BbI6pOCa 18BOI0 XeyL04Ka
no Simpson, AK - aopranbHbivi knanaH, N3 - nHGekunoHHbI 3HRoKapanT, Al - aprepuansHas runeprexns, XObJT - xpoHndeckas 06CcTpyKTuBHas 6onesHb nerkux, [IMKC -
NI0CTUHPKTHBIN Kapanocknepos, OHMK/TWA - ocTpoe HapyleHne MO3roBoro KpoBOoOBPaLLEHNS/ TDaH3NTOPHES MILIEMUYECKas aTaka, XBIT - XpoHnyeckas 60/1e3Hb novek, NYHA -
Q@YHKUNOHATIbHBIN Kacc cepaeyHon HeaoctatodHocTy no NYHA.

moJr, mHAeKC Macch Teiaa (MMT), caxapHblili nuaber,
apTepuaibHasl TUTICPTeH3MsI, TTaTOJIOTHS ITepudepmde-
CKHX apTepuii, XpOHMYeCKass OOCTPYKTUBHAsSI OOJIE3Hb
nerkux (XOBJI), UM B aHamMHe3e, OCTpoe HapylIeHUe
MO3TOBOTO KPOBOOOpPAIIeHUS/TPAH3UTOPHAS NUIIEMU-
YecKasl aTaka B aHaMHe3e, XpOHNIecKast 00JIe3Hb IT0YeK
(XBII), cepneunas HegoctaToaHOCTh 0 NYHA IT1-1V
Kiacc, ¢ppakums Beiopoca JIXK, kanpmmno3 AK 1T1-1V
CTeTleHH, 3THOJIOTHS Topoka AK (mereHepaTUBHEINM;
MHGEKITMOHHBIN SHIOKAPANT), PUCK BMEIIATEIHCTBA

no EuroSCORE I Add. n EuroSCORE I Log. ITo yka-
3aHHBIM 16 KOBapuaTaM IIpOBedeHAa IICEBIOPAHIOMU-
3anms. Kaxngomy HabGIOOeHUIO OCHOBHOW T'PYIIIEI
noxoupanyn mapy U3 KOHTPOJIbHOI TPYIIIBI, KOTOpast
nMejia Hambosee Oau3Koe 3HaueHUe PS (MeTtonm «Omm-
xaiimero cocema», Nearest Neighborhood 1:1). 3naue-
Hue otpe3ka PS, cocraBnsiomniee 0,2 oT cTaHIAPTHOTO
OTKJIOHeHUs Jioruta PS, 6BLUTI0 MOCTaTOYHBIM 11T 00CC-
TICYCHUS CXOICTBA HAOTIOMCHWI B TIape IT0 MMEIOIIEMY -
cs1 Habopy KoayHAEPOB.
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Puc. 6. Yem BonbLLE 1 CUMMETPUYHEE OTHOCKTENBHO LEHTPanbHOM
0CM TOYKM NOMafalT B NYHKTUPHYO Nonocy, TeM bonee chanaHcu-
POBaHbI rPynMbl

Puc. 7. B ucxoaHbix faHHbIx 6anabl PSM 6binv pacnpeneneHbl Heoan-
HaKOBO B OCHOBHOW U KOHTPO/ILHON Ipynnax. B rpynne MuHn-gocTyna
BoMbLLOE KONWYECTBO NauueHTos ¢ Bannamu Boiwe 0,3. Mocne
BbIPaBHWBAHWS pacnpefeneHne 6annos PS 6bin0 CKOPPEKTUPOBAHO
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Tabmmya 2 0 ch)K,U,EH UE

MpeponepaunoHHas CpaBHUTENbHAS XapaKTepPUCTUKA NaLUEeHTOB Mo MaHHBIM JIUTEPATYPHI,
Mo rpynnaMm B 3aBUCUMOCTM OT OCHOBHBIX K/INHUKO-AEMOrpadpuyecKmux

napaMeTpoB Noc/e ypaBHUBaHUS OCHOBHBIMH TMPEUMYIINECTBAMU
MepeMeHHble 0zaki Mini, N=30 : Ozaki Full, N=30 p nporesnposanyst AK w3 J_MHHIE_
CTEpHOTOMUH ABJIAIOTCA MEHBLINIA
Bospacr (ner), Me [IQR] b4 [40; 65.75] 57 [38.75; 62.75] 0.912 0GbeM KPOBOMOTEPH M MOTPEG-
XeHckwit non, n (%), [95% ] 18, 60 [42; 75] 22,73 [56; 86] 0412 HOCTb B TIepe/TMBAHII KOMIOHEH-
UMT, kr/m2, Me [IQR] 25.75[22.93,28.32] : 253 [22.2; 3178] 0.941 TOB JJOHOPCKOM KpOBW, MEHbBIIAS
®B 1K, %, Me [IQR] 62.5 [55; 68.75] 64 [58; 69] 0477 mnutenbHocTh MBJI, MeHbIIad
Kanbuuros AK [11-1V ct, n (%), [95% [K1] 18, 60 [42; 75] 17,57 [39: 73] 1 JacroTa noceornepauuoHHon OI1
STuonorws nopoKa AK: U MOYEYHOU HEIOCTATOYHOCTH,
NerexepatusHblii, n (%) 27.90 [74; 97] 28,93 [79; 98] 1 0ojiee KOPOTKOE BpeMsl Haxo-
13, n (%), [95% u] 3,10% [3; 26] 2,7% (2, 1] 1 xaeans 8 OPUT u craunmoHape
CaxapHbiit auaber, n (%), [95% K] 6, 20 [10; 37] 3,10 [3; 26] 0472 [1, 2]. I1pu aTOM 30-TM HHEBHAS
Mopaxenue nepudepuyeckux aprepui, n (%), 0,0[0; 1] 4,13 [5; 30] 0112 JICTAIbLHOCTD ¥ OTIAJIEHHASI BBIKU -
[95% ] BaeMOCTb KaK ITIpA MUHU-IOCTYIIE,
AT, n (%), [95% [i1] 20, 67 [49; 81] 21,70 [52; 83] 1 TaK W TIPU MOJTHON CTEPHOTOMUU
XOBN. n (%), [95% Au] 13[1:17] 13 [1:17] 1 corroctaBuMHI [6—9]. Hare nccie-
MUKC, n (%), [95% AK] 1,31 17] 130117 1 AOBaHUE TakXe HeMOHCTPPg”YeE_’
OHMK/TUA, n (%), [95% 1] 1,3 [1:17] 3,10 [3: 26] 061z | 'TOBBIICIHCHUC OTIepaliii Lzakl
: : : . yepe3 J-MUHUCTEPHOTOMMUIO SIB-
XBM (kpeaturud 2200 mr/an), n (%), [95% W] 4,13 [5: 30] 270221 0.67M JsieTcs 6e30MmacHol TIPOLeayPoit
NYHA 111-1V, n (%), [95% [n] 12,40[2558] 13,43 [27; 61] 1 ¢ HU3KOM 30-TH JHEBHOM JeTalb-
EuroSCORE | Add., Me [IQR] 5[3; 6] 55(3;,6.75] 0.714 HOCTBIO Y YaCTOTOM IIOCJIEOIEpPa-

EuroSCORE | Log., Me [IQR] 3315[2.27;617] 4565 [1.82;7.39] 0.673 LIMOHHBIX OCJIOXKHEHWIA.

ITocne PSM 13 KOHTPOJBHO# TPyl OBIIM OTO-
6pansl 30 MAlIMEHTOB, HE OTJIMYAIOIITECS OT OCHOBHOM
rpymmbl Kak 1o Bo3pacty 1 UMT, Tak 1 1o ocTajabHBIM
KIIMHUKO-AeMOrpaduIecKnuM XapaKTepucTukam (pHc.
6 u puc. 7, Ta6mn. 2).

PE3Y/IbTATbI

XapaKTepHUCTHUKA OTIEPALIMOHHOTO W PAHHETO IT0-
CJICOIIepAallMOHHOTO TIEPHUOAOB B YPaBHEHHBIX TPYIIIaxX
MpeacTaBiIeHa B TaoI. 3.

Kak BumgHO 13 Tabj. 3, MexXIy rpynmnaMu He ObIITO
3HAYMMBIX pasnTnmauii o 30-Tu THEBHO JIeTaTbHOCTH
¥ 3HAYUMBIM TOCJICOIepallnOHHBIM cOOBITHSIM (MM,
UHCYNbT). AnutenbHocTb onepaiivi 1 MK Ob11a 601b111e
B rpymnne muHu-gocryna (303 muH npotus 260 MuH,
p=0.007 u 139 u 126 muH, p=0.024 COOTBETCTBEHHO).
ITo BpeMeHU UIleMUH MHOKapaa TPYIITEl HE pa3inda-
JMCh. B rpymme MUHHA-IOCTYA OTMEYaIach MEHbBIIIAS
kpoBonotepst B OPUT u cymMapHass KpoBOIIOTeps
(250 mi mpotus 600 M, p<0.001 u 650 ma u 965
M, p<0.001 coorBeTcTBeHHO). OTHAKO TI0 00BEMY
¥ KOJIMYECTBY IMAKETOB IEPEIUTON JOHOPCKOM KPOBH
Ha OOHOTO TMallMeHTAa 3HAYUMBIX Pa3IMUuil MeXIy
rpyrmnaMu He 0b110. Takske He OTMEeJaIoch 3HAUYNMBIX
paznuuuii no gauteabHoctTu MBJI u nmpoajieHHOM
(>24 4) UBJI, mmrenpHOCTH TipedbBannsa B OPUT
¥ CTallMOHApe ITociie omepaluun. B rpyrnme MuHM-I0-
CTyma He OBLJIO CJIy9acB KOHBEPCHU Ha ITOJTHYIO CTep-
HOTOMMUIO.
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VY nmaumeHTOB, KOTOPBIM ObLIa
BBITIOJTHEHA omepanus Ozaki M3 MUHN-IOCTYIIA, OTME-
Yyajiach MEHBIIAsi KPOBOIIOTEPS ITOCIIC OTIEPAlIU M CYyM-
MapHas KpOBOIIOTEPSI, OTHAKO 110 00beMY Y KOJTMIECTBY
MaKeTOB Ha MallMeHTa IepeIMTON JOHOPCKOIl KPOBH
CYIIECTBEHHBIX OTIWYMI MEXIYy T'PYIIIaMU BBHISIBICHO
He O0bUT0. Hamm maHHBIE COTJIACYIOTCS C pe3yibTaTa-
MU MeTaaHanu3za M. Brown c coasrt. [1], B KOTopoM,
no nHpopMauuu 17 uccienoBaHuii, KpOBOIOTEPS MO~
cJie TIPOTE3UPOBAHMUS A0PTAJTBHOTO KJIallaHa M3 MUHU-
mocTyna 6buta B cpeaHeM Ha 73 mut (95% AU 23—136)
MEHBIIIe, YeM IIpHW MOJHOUW cTepHOTOMHUH. YacToTa
peCTepHOTOMMUIA IO TIOBOY KPOBOTEUEHMS B HACTOSIILIEN
pabGore cocraBwia 3% B obeux rpymmnax. D. Gilmanov
¢ coaBT. [10] Takxxe coobImamT 06 OTCYTCTBUM 3Ha-
YUMBIX Pa3IMINU IO YaCTOTE PECTEPHOTOMUMA MEXKIY
MUHH— U IOJHOM cTepHOTOMMUEH (4.4 mpoTuB 6%,
p=0.63), omHAKO MALIMEHTHI IIPH ITOJIHOI CTEPHOTOMUM
HYXXIAJINCH B OOJIBIIIEM KOJIMYECTBE TOHOPCKOM KPOBH (2
MakeTa KpoBM Ha nmanueHTa npotus 1 nakera, p=0.046).
N. Furukawa c coasrt. [11] coobmiamoT 06 ogMHAKOBOI
Y4acTOTE PECTEPHOTOMUI B 0beux rpymmnax (6%). Omn-
Hako B pabore D. Merk ¢ coaBrt. [12] gacToTa pecrep-
HOTOMUI M TTOTPEOHOCTh B MEPEIMBAHUHN TOHOPCKO
KpoBH (OOJIBIIE 3-X TTAKETOB Ha ITallieHTa) ObUIA BBIIIIE
B Ipymme MuHK-goctyma (4.2 npotus 1.5%, p=0.009
1 28.1vs19.7%, p=0.002 coorBeTcTBeHHO). CHIXEHUE
KPOBOITOTEPU MPU MUHU-TOCTYIE MOXET OBITH CBSI3aHO
C YMCHBIIICHUEM XU PYPTHIECKOM TpaBMBI. BaxkHo oT™me-
THUTh, YTO OTIESIEMOE 10 IpeHaXKaM II0CIIe OIepalliu,
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mémya3|  MHUOKap[a 3HAYMMBIX Pas3ImInii
XapakTepucTuka onepauuo:rylggt;:emi:l:;g;lnonc:xeonepauuouuoro nepuoaos MEXITy Tpyramu He 66010 (111
= - MuH potus 106 muH, p=0,206).
MepeMeHHble 0zaki Mini (n=30) : Ozaki Full (n=30) p Bonee mumuTenbHoe Bpemsi MK
Bpems onepatiuy, MuH, Me [IQR] 303 [263.5; 333.25] : 260 [230.25; 288] : 0.007 ¥ WIIEMUH MHOKApIa MOXET
Bpems UK, MuH, Me [IQR] 139 [12175; 17725] = 126 [1M; 14725] 0.024 ObITH O0YCJIOBJIEHO OOJbIIEH
Bpewms uiiemun Muokapaa, MuH, Me [IQR] M [9775,129] 106 [88.25;12375] : 0.206 TEXHUYECKOM CIOXHOCTHIO
Kposoroteps B onepauvoxHoM, M, Me [IQR] 400 [300;500] | 350 [300;4375] | 0.253 BBITIOJTHCHI OTICpaLlitit 13 M1
Kposonoreps 8 OPUT, un, Me [IR] 250 [200;300] 600 [4625;700] = <0.001 gzci‘:f;i’gi :HOFO";‘I{:;I;H‘;‘;Ig
CymmapHas kposonoreps, M, Me [IQR] 650 [562.5; 7875] © 965 [850;10875] : <0.001 He TPHBENO K’ YBEIMIEHIIO
g%z%h;anfﬁgmggﬁwﬂoVg([:lgolg KpOBY 288 [0: 536] 278 [0; 511.25) 0.698 YaCTOTHl HEBGMATOTMPHATHBIX
et - ncxomnoB. OTIIMINUTEIFHOM 0CO-
Sﬁbﬁz H%DR?HMTOM [LOHOPCKOW KpoBu B OPUT, 0(0; 0] 0(0; 0] 0.734 GEHHOCTBIO JAHHOTO HCCIENO-
: BaHUS oT paboTsl D. Nguyen
06t 06beM NepenuToi [OHOPCKOI KPOBM, 3515 [0; 553] 306.5 [233; 548] 0.952 P guy
mr, Me [I0R] C COaBT. [4, 5] aBNgeTCs TO, 4YTO
KonnyecTso nakeTos KpoBy Ha navueHTa, Me 1[0; 2] 101 2] 0.945 BHIICJICHHUE H IIOATOTOBKA I1E-
[1QR] pYKapa IMMpON3BOIVIIMCH ITOCIIE
30-nHeBHas NeTanbHOCTb, N, % [95% U] 1,3[1:17] 1,301:17] 1 BHHOHH@H&’IK Jl__[CTepHOTOMHH
WM, n, % [95% W] 1,3 [1:17] 2,7[2 21 1 i%;:;{:gim @&?ﬁﬁgﬁg
OHMK/TUA, n, % [95% [i1] 1,3[1:17] 1,301:17] 1 TpeGyercs 0Komo 30 MHH, TO
PecTepHotomus, n, % [95% 1] 1,3[1:17] 1,3 [1.17] 1 B CPE/IHEM Ha 3TO BpeMsl GbLia
Oubpunnsuus npeacepau, n, % [95% 1] 0,0[0; 1] 1,301 17] 1 yMeHblIeHa JuTensHocTs UK.
MoyeyHas He0CTaTOuHOCTb, N, % [95% AW] 0,0[0; M 0,0[0; M 1 Boabuiag AIUTEIbHOCTD
OnutenbHocTb VBN, Muk, Me [IQR] 350 [2875; 520] © 310 [265.8;523.8] i 0539 OIl€pallid, BEPOATHO, TAKXKE
Mpoanexxas UBN (>24 u), n, % [95% AM] 2.7(2:21] 1,3[1;17) 1 °6Y°ﬂ°BﬂeHageXHH‘le°K“ Gonee
AB-6nokazia, noTpe60oBaBLIaR UMNIAHTALN 1,3[1:17] 0,0[0; M 1 TPYILHBIM 3a00pOM ayToliep-
3KC, n, % [95% ] Kapza U3 MUHHU-IOCTYTIA.
HecTabunbHOCTb rPyanHbI/ MeanacTuHuT, n, % 0,0[0; M 0,0[0; M 1 B Hauem nccienosaHun
[95% aun] MEXIY IpyIIaMu He ObIJIO 3Ha-
[LauTenbHocTb npe6bizaxus 8 OPUT, axu, Me 2[2:2] 212:2] 0.239 TUMBIX PASTHIIH ITO JTNTETb-
[IGR] Hoctu MBJI (350 MuH mIpoTHUB
[InuTensHoe npebbisatue B OPUT (3 aHa 5,16.67 [7: 34] 6, 20 [10; 37] 1 310, p=0,539) u nponneHHoOI
n 6onee), n, % [95% [IV1] WBJI (7 npotus 3%, p=1). Oxn-
[NUTeNbHOCTb NOCNEONEePaLMOHHOD 7(5;9] 71(6;9.75] 0.565 HAaKO BO MHOTHUX MCCJeloBa-
npebbiBanus B cTaumMoHape, Hu, Me [IQR] HUSX aBTOPHI OTMEYaloT 6ojee
Tpumeyanne: UK - nckyccTBerHoe kpoBoobpaiyenne, UM - nHpapkt mmokapaa, OHMK/THA - ocTpoe Hapywerme KOPOTKO€ BpEMA NBJI u 6oiee
MO3roBoro K/]OBUUﬁanleHHﬁ/TpaHﬂﬂ'UpHaﬂ niiemnyeckas araka, nBJT - NCKYCCTBEHHasl BEHTU/IAUNS JIETKNX, JKC - HU3KVIO 4aCTOT I[BIX&TCI[L _
3N1eKTpoKapanoctumynarop, OPUT - oraeneHne peaHumauymm n MHTEHCHBHON Tepanmm. y y

KakK IIpaBUJIO, HE SBIISIETCS YUCTOM KpOBBIO. Takxke |

IIPOTOKOJIBI TIepEIMBAHNUSI KOMIIOHEHTOB JTOHOPCKOM
KPOBH CYIIECTBEHHO Pa3INYarOTCsS B KIMHUKaX. [1oa-
TOMY JaHHBIC KOHCUHBIE TOYKHI, KPOME PECTCPHOTOMMUMU,
JIOCTATOIHO YCIIOBHBEI.

B OONBIIMHCTBE MCCIIENOBAHUNA M MeTaaHAJIM3ax
oTMeuaeTrcs 0oJiee mIUTeabHOEe BpeMs onepanuu, MK
¥ UIIeMWU MHUOKapAa IIPU BHITIOJHEHUHN ITPOTE3UPO-
Banusg AK 3 muau-gocryma [1, 2, 8—11]. IIpu aTtom
Bpemsa MK 1 nmemMny Muokapma Ipyu MUHHU-IOCTYIIC
B cpemHeM Ha 10 MUH IOJIBIIIE, YeM P MOJTHOM CTep-
HotoMmuu [1]. B Hallem nccieqoBaHUU B TPYyIINE MUHU -
JIOCTyTIa TAKXKEe OTMEYAIOCh Oojiee IIMTEIbHOE BpeMs
onepauuu (303 mun npotus 260 muH, p=0.007) 1 UK
(139 1 126 mun, p=0.024), oqHAKO 10 BpeMEHU UILLIEMUN

HOM HEIOCTAaTOYHOCTH MpU
npore3upoBanun AK u3 muHu-gocrtymna. B padore
S.-E. Shehada ¢ coasr. [8] Bpemst UBJI B rpymnie mu-
HU-IO0CTYIIa OBIJIO JOCTOBEPHO MEHBIIIC IO CPAaBHEHUIO
¢ mosHOU ctepHOTOMHMEH (420 MuH mpoTtuB 480 MHH,
p=0.01). ITo marHBIM MeTaaHaIU3a M. Brown ¢ coaBT.
[1], mpu ucnonab3oBaHMKU MUHU-AOCTyna BpeMsi UBJI
MeHblIe B cpenHeM Ha 2 yaca (95% AU 1.30—2.95 u),
OITHAKO IIPY MeTaaHaJIN3¢ TOJIBKO PAHIOMN3NPOBAHHBIX
ucciaeqoBaHuii pasnuuus B guteabHoctu MBJI 0bu1n
Hebompmumu (0.96 waca; 95% AU 0.01—1.93). Bomee
kopotkoe BpeMs1t UBJI mpu MUHM-IOCTyIIe MOXET OBITh
OOBSICHEHO ITOBBIIICHHONW CTa0MIILHOCTBHIO TPYIHOMU
KJICTKM, MEHBIIIe!l TPaBMAaTUIHOCTBIO U BEIPaxKEHHO-
CTBIO OOJIEBOTO CMHIPOMA, YTO MO3BOJISICT IMAIlEHTAM
PpaHbIIIe AKTUBU3NPOBATHCS. DTH (PaKTOPHI MOTYT UTPaTh

147



Pocceiikun E.B. n gp. Onepauyns 0zaki n3 MuHu-g4ocTyna

BaXXHYIO POJIb B CHIDKCHHMH PUCKA PECITUPATOPHBIX MH-
deKunii U paHeBBIX OCITOXHEHMI [8].

OmHOM U3 MOTeHIIMAIBHBIX IIPOOJIEM IIPU IPOTE3U-
poBaauM AK 13 MUHH-IOCTYIIA SIBISICTCS CIOXHOCTD
B yIaJIeHMM Bo3ayxa U3 Kamep cepaua [13]. OmHako
B HaIlIeM MCCJICIOBAaHNY He OBIJIO 3HAYMMEBIX pa3TNInii
10 9acTOTe IePeOPOBACKYISIPHBIX 1 KOPOHAPHBIX CO-
OBITHIT MeXIy TpyHiiaMu. PyTMHHOE MCITOJb30BaHNE
nHeyh sy CO2 B olepalliOHHOE TI0JIE BO BpeMsI
onepauun 1 YITOxoKI KOHTPOIJIb MO3BOJISIOT JOCTUYD
TIIATCJIBHOTO yIaJeHMWs BO3ayXa M3 KaMep cepiara.
ITo gacTtore pa3Butus BOepBble Bo3HuKIIei PII, nMm-
mwranTanuu DKC, HecTaOMILHOCTH TPYOUHBI TPYITITEI
TaKKe 3HAYMMO HE OTJIMIANINCH, UTO COIJIACYETCS C TaH-
HBIMH OOJIBIIMHCTBA MCCICAOBAaHUI U METaaHAIN30B
[1,2,6,8].

Hcnonp3oBaHMe MUHU-IOCTYIA TP IIPOTE3UPO-
Bannu AK cokpamaer Bpems npeowiBanust B8 OPUT
B cpeaHeM Ha 11 4 1 craumoHape 1mocie ornepanuu Ha 1
nmeHb [1]. OgHako B pabote S.-E. Shehada ¢ coaBr. [8]
BpeMs TipedniBanusg B OPUT 1 ctarmoHape He oT/iMya-
JIoch Mexxay rpymnmamu (3 oHs npotus 4 gHeit, p=0,35
n 9 nHeit mpotus 10 mHeit, p=0,23). AHAJIOTUYHBIC pe-
3yJIbTAThI IOJIYYCHBI ¥ B HAIIIEM MCCJICIOBAHNN.

Uccnenosanug S. Ozaki [3, 14] u HaIIM TTpeABIAyIITE
ucciaenoBanus [15, 16] npoaeMOHCTPUPOBAIN OTIUY-
HbIC HEIIOCPEIACTBCHHBIC W OTHAJICHHBIC PE3yIbTaThI
npote3upoBanusi AK ayronepukapaom, 00paboTaHHBIM
TJIFOTapOBBIM anbaerugoM. CodueTaHne JTaHHOTO METOIA
¥ MUHUMHBA3WUBHOTO ITOAX0A SBJISIETCS IIPOCTHIM U BBI-
MMOJITHUMEIM, HE YBEJIWYNBACT JIETAIBHOCTh M YaCTOTY
3HAYMMBIX ITOCIICOIIePAIIIOHHBIX OCI0XHECHUA.
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OrPAHMYEHKA

JlaHHOE WMCcClIeqOBaHUE SIBISCTCS PETPOCIICKTHUB-
HBIM 00CepBallMOHHBIM, OCHOBAaHHBIM Ha Halllel 0a3e
IaHHBIX, M, TAKUM 00pa3oM, OTpaxKaeT OIBIT TOJIBKO
OIOHOTO IIeHTpa. ['pynma MUHU-TOCTyIIa OblIa Mpem-
CTaBJieHa HEOOJIBIIION BEIOOPKOI MallueHTOB. B ob1eit
KOTOpTEe MAlIMEHTOB OTMEYAINCh 3HAYMMBIC pa3Indrs
110 MHAECKCY MAacCHI TeJla M Bo3pacTy. 11T yMeHbIIeHUS
BIIMSTHUS TOTCHIINAIBHBIX KOG ayHIEePOB Ha PE3YJIBTAThI
ObLTa TIpOBeAcHA MIPOIeaAypa YPAaBHUBAHMUS METOIOM
PSM (Propensity Score Matching) no 16 napameTpam.
JlaHHBII aHAJIN3 YMEHBITWI PUCK BIUSHUS KIMHUKO-
IeMorpadUIecKNX pa3Indnil Ha pe3yabTaTtel. OmHAKO
PsII BaXKHBIX HEYITCHHBIX (DAKTOPOB MOT BIIUSITH HA BhI-
00p XMPYPTUYECKOTO JOCTYIIA U pe3yIbTaThl. TeM He Me-
Hee MBI CYMTaeM, YTO METOI YpaBHUBAHUS, KOTOPBI
BKJTIOYAJI HamboJiee 3HaYNMble KOopayHIepHl, SBIISUICS
aJIeKBaTHBIM CTAaTUCTUICCKIM METOIOM, TTO3BOJIMBIITAM
CBECTU K MUHIMYMY CMEIIIeHIe pe3yabTaToB. B Hamei
paboTe He MPOBOAMIOCH AHKETUPOBAHME MMAIIICHTOB
MO BbIPAXXEHHOCTHU 00JIEBOTO CUHAPOMA, YTO ObLIO ObI
BeCbMa MHTEPECHO.

3AK/THOYEHUE

JlaHHBIC HAIIIETO MCCIeTOBAaHUS IEMOHCTPUPYIOT,
yTO peKOHCTpYKIMio AK 13 ayronepukapma 1o MeTonau-
ke Ozaki MOXHO BBINOJHATH U3 J-MIHUCTEPHOTOMUM
0e3 YBeIMYCHUS PHUCKA JICTAIBHOCTA W OPYTUX 3HAYM-
MBIX OCIOXHeHU. KpoMe Toro, MUHU-TOCTYIT COTIPO-
BOXIAJICSI MEHBIIICHT KPOBOIIOTEPEH MOCJIE OIepaIlui
1 CYMMapHOM KPOBOIIOTEPE.

Kongpauxm unmepecoeé omcymcmeyem
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MINIMALLY INVASIVE OZAKI TECHNIQUE

ROSSEIKIN E.V., KOBZEV E.E., BAZYLEV V.V.

Federal Centre of Cardiovascular Surgery under the RF Ministry of Public Health, Penza, Russia

Implantation of a mechanical or biological graft remains the gold standard in treatment of patients with
aortic valve pathology. However, the necessity of taking anticoagulants, the problem of graft durability, the risk
for thromboembolic and haemorrhagic complications, prosthetic infective endocarditis impel surgeons to search
for and develop new technologies. One of such new techniques is prosthetic repair of the aortic valve using
autologous pericardium according to the S. Ozaki operation. This procedure makes it possible to form an aortic
valve with excellent haemodynamic characteristics and low frequency of re-do operations in both the early
and remote periods.

Current trends are towards exponential growth of minimally invasive cardiosurgical interventions. Upper
partial sternotomy is one of the most commonly used techniques in surgery of the aortic valve. The results
of previous studies demonstrated that a minimally invasive approach apart from a good cosmetic effect has a series
of advantages over full sternotomy by the in-hospital and remote outcomes. On the other hand, a minimally
invasive access is associated with limited surgical exposure and tight operative field and is therefore technically
more complicated than the operation via full sternotomy.

In our retrospective study we compared the clinical outcomes of the minimally invasive Ozaki technique
(Ozaki Mini Group, n=30) and full sternotomy (Ozaki Full Group, n=112). Because of differences between
the groups by the clinical and demographic parameters in order to ensure maximum comparability we conducted
computer-assisted propensity score matching, resulting in formation of 2 groups consisting of 30 patients each.

The primary outcome measures of the study were 30-day all-cause mortality and postoperative major adverse
cardiac events (myocardial infarction, stroke). As additional categorical outcomes we examined new-onset
atrial fibrillation and renal failure, resternotomy, prolonged (>24 h) assisted artificial pulmonary ventilation,
mediastinitis/sternal instability. Secondary outcome measures were as follows: the duration of the operation,
duration of myocardial ischaemia and artificial circulation, blood loss, requirement for transfusion of donor
blood components.

Key words: mini-access, aortic valve prosthetic repair, pericardium, minimally invasive cardiac surgery.

INTRODUCTION

The development of a minimally invasive access as an
alternative to prosthetic repair of the aortic valve (AV)
via full sternotomy was necessary in order to reduce
surgical trauma, and, as shown by previous studies,
has a series of advantages by in-hospital outcomes as
compared with full sternotomy. Apart from a small
incision, good cosmetic effect and less pronounced
pain syndrome, the mini-access ensures less blood loss
and lower requirements for blood component transfusion,
decreasing the incidence of new-onset atrial fibrillation
and renal insufficiency, influencing the duration
of artificial pulmonary ventilation (APV) and length
of in-hospital stay [1, 2]. However, minimally invasive
prosthetic repair of the AV is associated with a reduction
the working space and poor exposure, thus making
the procedure technically more difficult. Complicated
implantation requires longer duration of the operation,

artificial circulation (AC) and myocardial ischaemia,
which may on the whole deteriorate the postoperative
outcomes.

Recent years have witnessed ever increasing popularity
of the AV prosthetic repair using autologous pericardium,
developed by S. Ozaki and co-authors [3]. This
procedure makes it possible to form an AV with excellent
haemodynamic characteristics and is associated with
alow rate of re-do operations both in the early and remote
periods.

We performed for the first time the Ozaki operation
via a J-sternotomy with thoracoscopic harvesting of the
pericardium in March 2016. In the available literature
we retrieved only one group of authors who had also
reported performing the Ozaki operation thorough
a mini-access [4, 5]. However, the available literature
appeared to contain no works comparing the results
of the minimally invasive Ozaki procedure with those
of full sternotomy.
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Fig. 1. Anatomical landmarks for performing skin incision - jugular
fossa of the sternum and the 3rd intercostal space

Fig. 2. J-ministernotomy performed through the 3rd intercostal
space

Fig. 3. Autologous pericardium harvested
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Fig. 4. Central connection of heart-lung machine (HLM), beginning
of selective cardioplegia

Fig. b. Autopericardial valve formed

STUDY DESIGN

Our retrospective observational study included
a total of 142 patients subjected between October 2015
and December 2017 to reconstruction of the AV using
autologous pericardium according to the Ozaki technique.
Of these, 30 patients underwent surgery through a J-
ministernotomy (Study Group — Ozaki Mini) and 112
endured intervention via a full sternotomy (control
group — Ozaki Full). A criterion for inclusion was
the presence of AV pathology without or in a combination
with an ascending aortic aneurysm. Exclusion criteria
were as follows: the necessity of performing coronary
artery bypass grafting, correction of pathology of the
mitral and tricuspid valves, radiofrequency ablation,
repeat operation on the heart. Due to differences between
the groups in clinical and demographic parameters
in order to ensure maximum comparability of the
groups we performed their computer-aided adjustment
by means of propensity score matching (PSM), resulting
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Preoperative comparative characteristics of patients by groups depending on the main clinical e
and demographic parameters prior to matching

Variables 0zaki Mini, N=30 0zaki Full, N=112 Difference p
Age (years), Me [IQR] 54 [40; 65.75] 61.5 [55; 67] 5[0;13] 0.054
Female gender, n (%) [95% Cl] 18, 60 [42; 75] 67,60 [51; 68] 1.01[041; 2.53] 1
BMI, kg/m2, Me [IQR] 25.75 [22.93; 28.37] 287 [24.77; 32.92] 278 10.32; 4.9] 0.022
LVEF, %, Me [1QR] 62.5 [55; 68.75] 62.5 [55.75; 68.25] 1[-3;5] 0.695
Grade lI-IV AV calcification, n (%) [95% CI] 18, 60 [42; 75] 86, 77 [68; 84] 046 [018; 118] 0102
AV defect aetiology:
Degenerative, n (%), [95% Cl] 27,90 [74; 97] 106, 95 [89; 98] 118 [0.29; 6.92] 04
IE, n (%), [95% Cl] 3,10 [3; 26] 6,5[2;1] 195[0.3; 9.87] 04
Diabetes mellitus, n (%), [95% Cl] 6, 20 [10; 37] 14,13 [8; 20] 174[0.5; 548] 0.374
Peripheral artery lesion, n (%), [95% CI] 0,0[0; 1] 9,8 [4 1] 0[0; 1.86] 0.204
AH, n (%), [95% Cl] 20, 67 [49; 81] 77,69 [60; 7] 174[0.5; 548] 0.828
COPD, n (%), [95% CI] 1,3[1:17] 2,2[0; 6] 1.89 [0.03; 3745] 0.512
PICS, n (%), [95% Cl] 1,3 [1.77] 6,5 (2 11] 0.61(0.01; 5.35] 1
ACI/TIA, n (%), [95% CI] 1,31 17] 10, 9 [5; 16] 0.35[0.01; 2.68] 0458
CKD (creatinine = 200 mg/dl), n (%), [95% Cl] 4,13 [5; 30] 12,11[6; 18] 128 [0.28; 4.69] 0.746
NYHA 111V, n (%), [95% CI] 12,40 [25; 58] 59, 53 [44; 62] 0.6 [0.24; 146] 0.304
EuroSCORE | Add., Me [IQR] 5[3; 6] 5(3,7] 0 [-1;1] 0407
EuroSCORE | Log., Me [IQR] 3.315[2.27, 617] 46 [2.27,77] 049 [-0.66;1.75] 0.356
Note: Me [IQR] - median [interquartile range]: CI - confidence interval: BMI - body mass index; LVEF - left ventricular ejection fraction (by Simpson's method): IE - infective
endocarditis: AH - arterial hypertension; COPD - chronic obstructive pulmonary disease; PICS - postinfarction cardiosclerosis; ACI/TIA - acute cerebral ischaemia/transitory
ischaemic attack; CKD - chronic kidney disease; NYHA - functional class of heart failure according to the NYHA classification.

in formation of 2 groups, each consisting of 30 patients.

SURGICAL TECHNIQUE
A minimally invasive access involved a 7—10-cm-long
skin incision from the jugular fossa (Fig. 1) and partial
J-ministernotomy with a lateral saw-cut to the right
at the level of III-IV intercostal space (Fig. 2). In the

control group we performed standard full sternotomy.

Sternotomy was followed by harvesting of the autologous
pericardium (Fig. 3). The excised pericardium was

then fixed on a plate and placed into a 0.6% solution
of glutaraldehyde for 10 min. The aldehyde-treated
autologous pericardium was rinsed 3 times in normal
saline for 6 min. We performed cannulation of the aorta
and right atrium with a two-stage cannula for connection
of the heart-lung machine, drainage of the left ventricle
(LV) through the superior pulmonary vein (Fig. 4).
The myocardium was protected by antegrade nonselective
or selective crystalloid cardioplegia with Custodiol
solution. Aortotomy was followed by applying 3 felt-
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Fig. 6. The greater the number and more symmetrically relative
to the central axis the points fall within the dotted line, the more
balanced the groups are

Fig. 7. In the baseline data, the PSM values were distributed
unequally in the study and control groups. In the mini-access group
a great number of patients had a score above 0.3. After matching,
the distribution of the PS values was corrected
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mpez| USA) and programme RStudio

Preoperative comparative characteristics of patients by the groups depending on the 0.99.879 — © 2009—2016 RStudio,
main clinical and demographic parameters after matching Inc., USA, 250 Northern Ave,
Variables 0zaki Mini, N=30 : 0Ozaki Full, N=30 p Boston, MA 02210— 844—448-
Age [years], Me [IQR] 54 [40; 65.75] 57 [38.75; 62.75] 0912 121) in the language R (R Core
Female gender, n (%) [95% Cl] 18, 60 [42: 75] 22,73 [56; 86] 0412 Team (2015). R: A language
BMI, kg/m2 Me [IQR] 25752295, 2832] 1 253 [22.2:3178] ~ 0.941 and environment for statistical
LVEF. %, Me [IQR] 62,5 [55, 68.75] 64 [58; 69] 0477 computing. R Foundation
Grade Ill-IV AV calcification, n (%), [95% Cl] ~ 18,60[42,75] 17,57 (39 73] 1 iourstsrtizt)lsmal Computing, Vienna,
ﬁigﬁﬁi?&?ﬁ&'ﬂ?% 27,90 [7%:97] 28,93 [79 98] 1 Quantitative variables were
IE, n (%), [95% Cl] 3,10% [3; 26] 2. 7% [2: 21] 1 assessed in order to check
Diabetes mellitus, n (%), [95% CI] 6,20 [10; 37] 3,10 [3; 26] o472 |  the conformity with the normal
Peripheral artery lesion, n (%), [95% CI] 0,010 11 4, 13[5: 30] 012 distribution law according to the
AH, n (%), [85% CI] 20,67[49.81] 21,70 [52 83] 1 Shapiro—Wilk test. Due to a small
number of the parameters consistent

COPD, n [%), [95% CI] 130 17] 130 17] ! with the normal distribution in the
PICS, n (%), [95% CI] 1,3 [1.77] 1.3 [117] ! studied groups, non-parametric
ACI/TIA, n (%), [95% CI] 1,3 01171 3,10 [3; 26] 0.612 criteria were used for comparison.
CKD (creatinine =200 mg/dl), n (%), [95% Cl] 413 [5: 30] 2,712 21] 0.671 The descriptive characteristics
NYHA I11-IV, n (%), [95% CI] 12,40 [2558] 13,43 [27: 61] 1 are expressed as the median (Me)
EuroSCORE | Add,, Me [1QR] 5 [3, 6] 55(5675] oy | Liirst quartile; third quartile]
for continuous numerical data,

EuroSCORE | Log., Me [IQR] 3.315 [2.27; 617 4565 [1.82;739] 0.673

percentage [lower limit — 95% CI;

pledged U-sutures onto each commissure for better
exposure of the AV. After excision of the damaged AV
we measured the distance between the commissures
by means of the original sizing apparatus and the cusps
were trimmed using an original template in accordance
with the measurements obtained. The cusps were
sequentially implanted into the AV position with
uninterrupted blanket suture with Premilene 4/0 thread
starting from the right coronary cusp then left coronary
cusp and ending with the non-coronary cusp (Fig. 5).
Formation of commissures was performed with separate
U-shaped sutures on felt pledgets with 4/0 Premilene
threads. If necessary, the ascending aortic portion was
repaired.

END POINTS

The primary end points of the study were 30-day
all-cause mortality and major postoperative adverse
events (myocardial infarction, stroke). As additional
categorical outcomes we examined new-onset atrial
fibrillation (AF) and renal failure (creatinine >200 mg/
dl), resternotomy, prolonged (>24 h) APV, mediastinitis/
instability of the sternum. The secondary end points
were as follows: duration of the operation, duration
of myocardial ischaemia and AC, blood loss, requirement
for transfusion of donor blood components.

STATISTICAL ANALYSIS

The obtained data were statistically processed using
the programme SPSS version 21 (SPSS, Chicago, IL,
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upper limit — 95% CI] for binary
data with calculation of the limits of confidence intervals
(CI) according to the Wilson formula.

The hypotheses on equality of numerical characteristics
of sample distributions in the compared groups were
statistically tested using unpaired Mann-Whitney U-test,
calculating the bias of distributions with construction
0f 95% ClI for the bias. The exact two-tailed Fisher test
was used to compare binary and categorical parameters.
The statistical hypotheses were tested at a critical level
of significance p=0.05, i. e., the difference was regarded
as statistically significant if p<0.05.

In preoperative comparative characteristic by the
main clinical and demographic parameters statistically
significant differences were determined for the body
mass index, as well as close to significant differences
by age (Table 1).

In order to minimize the bias of the results and to
ensure maximum comparability of the groups the latter
were adjusted by means of pseudorandomization
(propensity score matching, PSM). 16 variables which
could potentially influence the choice of a surgical
access and the outcomes of treatment were included
into the logistic regression model to perform PSM:
age, female gender, body mass index (BMI), diabetes
mellitus, arterial hypertension, peripheral artery
disease, chronic obstructive pulmonary disease (COPD),
a history of MI, a history of acute cerebral ischaemia/
transitory ischaemic attack (ACI/TIA), chronic
kidney disease (CKD), NYHA functional class III-IV
heart failure, LV ejection fraction, grade I1I-IV AV
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Table 3 RESULTS
Characteristics of the intraoperative ar:‘t:oeuaprly postoperative periods in the matched The characteristics of the
- S —— - intraoperative and early

Variables 0zaki Mini (n=30) : Ozaki Full (n=30) p postoperative periods in the
Duration of the operation, min, Me [IQR] | 303 [263.5; 333.25] - 260 [230.25;288] : 0.007 matched groups are shown
Duration of AC, min, Me [IQR] 139 [121.75; 177.25] 126 [111;147.25] 0.024 in Table 3.

Myocardial ischaemia time, min, Me [IQR] M [9775;129] 106 [88.25;12375] : 0.206 As can be seen from Table
Blood loss in the operating room, ml, Me 400 [300; 500] 350 [300; 4375] 0.253 3, there were no significant
[IQR] differenced between the groups
Blood loss in the ICU, ml, Me [IQR] 250 [200;300] 600 [4625;700] = <0.001 by 30-day mortality and major
Total blood loss, ml, Me [IGR] 650 [562.5;7875] 965 [850; 10875]  <0.001 postoperative adverse events (MI,
Volume of transfused donor blood inthe | 288[0;538]  278[0;5125] | 0698 stroke). The duration of operation
operating room, ml, Me [IQR] and AC was more in .the mini-
Volume of transfused donor blood in the 01[0: 0] 01[0: 0] 0734 access group (303 min vs 260
ICU, ml, Me [IQR] min, p=0.007 and 139 vs 126
Total volume of transfused donor blood, 3515 [0: 553] 306.5 [233; 548] 0.952 min, p=0.024, respectively).
ml, Me [1QR] The groups did not differ by the
Number of blood packs per patient, Me 100: 2] 101:2] 0.945 time of myocardial ischaemia.
(IQR] The mini-access group patients
30-day mortality, n, %, [95% CI] 1,3[1:17 1,3[1:17] 1 were found to have lower blood
M1 n, %, [95% Cl] 13[1:17] 2702 21] 1 loos in the ICU and total blood
AIC/TIA,n, %, [95% CI] 1,3 [1: 7] 1,3[1:17) 1 loss (250 ml vs 600 ml, p<0.001
Resternotomy, n, %, [95% CI] 1,301 1,3[1:17] 1 and 650 ml vs 965 ml, p<0.00L,
Atrial fibrillation, n, % [95% CI] 0,0[0: 1] 1,3 [1:77] ’ respectively). However, by the
trial M .r| ation, n, 7e, 1927 e L number of packs of transfused
Renal failure, n, %, [95% Cl] 0,0[0; 1] 0,0[0; 1] 1 donor blood per patient there
AC duration, min, Me [IQR] 350 [2875; 520] : 310 [265.8; 523.8] 0.539 were no significant differences
Prolonged APV (>24 h), n, % [95% CI] 2702 21] 1,301 17] 1 between the groups. Neither were
AV-block requiring implantation 1,3[1.17] 0,01[0: 1] 1 there significant differences in the
of a pacemaker, n, %, [95% CI] duration of APV and prolonged
Mediastinal instability/mediastinitis, n, %, 0,0[0: 1] 0,0[0: 1] 1 (>24 h) APV, the length of stay
[95% CI] in the ICU and hospital after
Length of stay in the ICU, days, Me [IQR] 2[2:2] 2(2:2] 0.239 surgery. In the mini-access group
Long stay in the ICU (= 3 days and more), 5,16.67 [7; 34] 6, 20 [10; 37] 1 there were no cases of conversion
n, %, [95% Cl] to full sternotomy.

Length of postoperative hospital stay, 7059 716;9.75] 0.565

days, Me [IQR] DISCUSSION

Note: AC - artificial circulation; Ml - myocardial infarction; ACI/TIA - acute cerebral ischaemia/transitory ischaemic Accordingtothe literature data,
attack: APV - artificial pulmonary ventilation; ICU - intensive care unit. the main advanta ges of re p 2irin g

the AV through J-ministernotomy

calcification, AV defect aetiology (degenerative, infective

endocarditis), risk of intervention by the EuroSCORE
I Add. and EuroSCORE I Log. Pseudorandomization
was performed by the 16 mentioned covariates. Each
case from the study group was matched with a pair from
the control group, i. ¢. a patient having the closest value
of PS (one-to-one nearest neighbour method). The value
of the PS portion equalling 0.2 of the standard deviation
of the PS logit was sufficient to ensure the propensity
score-matching of observations in the pair by the existing
set of confounders.

After PSM, from the control group we selected 30
patients not differing from the study group by the age
and BMI, as well as by the rest clinical and demographic
characteristics (Fig. 6 and 7, Table 2).

include lower volume of blood loss and requirement
for donor blood components transfusion, shorter duration
of APV, lower incidence of postoperative AF and renal
failure, shorter length of stay in the ICU and in hospital
[1, 2]. However, 30-day mortality and long-term survival
in both mini access and full sternotomy were comparable
[6—9]. Our study also demonstrated that performing
the Ozaki operation through a J-ministernotomy proved
to be a safe procedure associated with a low 30-day
mortality rate and postoperative complication rate.

The patients subjected to the minimally invasive
Ozaki operation were found to have lower blood loss
after the operation and total blood loss, however by the
volume and the number of packs of transfused donor
blood per patient no significant differences between
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the groups were observed. Our findings are consistent
with the results of meta-analysis by M. Brown, et al. [1],
in which according to the results from 17 studies blood
loss after aortic valve replacement from a mini-access
was averagely by 73 ml [95% CI 23—136] less than that
for full sternotomy. The frequency of resternotomies
for haemorrhage in the present work amounted to 3%
in both groups. D. Gilmanov, et al. [10] also reported
the absence of significant differences by the frequency
of resternotomies between mini- and full sternotomy
(4.4 versus 6%, p=0.63), however, the patients in full
sternotomy required larger amounts of donor blood
(2 blood transfusion packs per patient versus 1 pack,
p=0.046). N. Furukawa, et al. [11] reported that
the frequency of resternotomies was identical in both
groups (6%). However, in the work by D. Merk, et al.
[12] the incidence of resternotomies and requirement
for donor blood transfusion (more than 3 packs per
patient) were higher in the mini-access group (4.2 versus
1.5%, p=0.009 and 28.1 vs 19.7%, p=0.002, respectively).
Decreased blood loss in mini-access may be associated
with a reduced surgical trauma. It is important to mention
that the discharge through drainages after the operation
is not, as a rule, pure blood. Also, the protocols
of donor blood components transfusion significantly
differ in clinics. Therefore, these end points, except
resternotomy, are relatively tentative.

The majority of studies and meta-analyses report
longer duration of operation, AC and myocardial
ischaemia while performing AV reconstruction through
a mini-access [1, 2, 8—11], with the time of AC
and myocardial ischaemia in mini-access being
averagely by 10 minutes longer compared with full
sternotomy [1]. In our study, the mini-access group
patients demonstrated longer duration of the operation
(303 min versus 260 min, p=0.007) and AC (139 vs
126 min, p=0.024), however there were no significant
differences in the time of myocardial ischaemia between
the groups (111 min vs 106 min, p=0.206). Longer
duration of AC and myocardial ischaemia might be
conditioned by more technically difficult operation
via the mini access and limited exposure, however this
did not lead to increased frequency of unfavourable
outcomes. A distinctive peculiarity of this study from
the work by D. Nguyen, et al. [4, 5] is that exposure
and preparation of the pericardium were carried out after
performing J-sternotomy prior to initiating AC. Since
it takes approximately 30 minutes to prepare autologous
pericardium, the duration of AC was diminished
averagely by this time.

Longer duration of the operation is, probably, also
determined by technically more difficult procurement
of the autologous pericardium via a mini access.

In our study, there were no significant differences
between the groups by the duration of APV (350 min vs
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310 min, p=0.539) and prolonged APV (7 vs 3%, p=1).
However, authors of many studies report shorter time
of APV and lower incidence of respiratory insufficiency
during AV reconstruction through the mini-access. S.-E.
Shehada, et al. [8] reported that APV time in the mini-
access group was significantly shorter as compared with
full sternotomy (420 min vs 480 min, p=0.01). According
to the findings of the meta-analysis by M. Brown, et al. [1],
in using mini-access the APV time was shorter averagely
by 2 hours (95% CI 1.30—2.95 h), however, in meta-
analysis of only randomized studies the differences
in duration of APV were inconsiderable (0.96 hour; 95%
CI1 0.01—1.93). Shorter APV time in mini-access might
be explained by the increased stability of the thoracic
cage, less traumatic nature and degree of pain syndrome,
which allow the patients to be mobilized earlier. These
factors may play an important role in reducing the risk
of respiratory infections and wound complications [8].

Many investigators reported that the difficulty
of removing air from the heart chambers at the end of the
operation is one of the major concerns about minimal
access aortic valve replacement procedures [13]. However,
in our study there were no significant differences by the
frequency of cerebrovascular and coronary events
between the groups. The conventional use of CO,
insufflation into the operative field during the operation
and transoesophageal echocardiography control make
it possible to attain thorough removal of air from cardiac
chambers. By the frequency of the development of new-
onset AF, implantation of a pacemaker, and instability
of the sternum, the groups did not differ significantly,
which is consistent with the data of the majority of studies
and meta-analyses [1, 2, 6, 8].

The use of mini-access in AV reconstruction
diminishes the length of stay in the ICU averagely by 11 h
and in-hospital postoperative stay by 1 day [1]. However,
in the work of S.-E. Shehada, et al. [8] the length
of stay in the ICU and in hospital did not differ between
the groups (3 days versus 4 days, p=0.35 and 9 daysvs 10
days, p=0.23, respectively). Similar results were obtained
in our study.

Studies of S. Ozaki [3, 14] and our previous studies [15,
16] demonstrated excellent immediate and remote results
of AV reconstruction using autologous pericardium
treated with glutaraldehyde. A combination of this
method and a minimally invasive access is a simple
and feasible procedure, does not increase mortality
and incidence of major postoperative complications.

LIMITATIONS
This is a retrospective and observational study
of patient data collected from our database; thus,
it reflects a single-centre experience only. The mini-
access group was represented by a small sample of patients.
Significant differences by the body mass index and age
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were noted in the overall cohort of patients. To decrease
the effect of potential confounding factors on the results
we performed the procedure of propensity score matching
(PSM) by 16 parameters. This analysis decreased
the risk of the effect of clinical and demographic
differences on the results. However, a series of important
unaccounted factors could have influenced the choice
of the surgical approach and the results. Nevertheless,
we believe that the method of propensity matching which
included the most significant confounders is an adequate
statistical method making it possible to minimize the bias
of outcomes. In the present work we carried out no
questionnaire survey among our patients concerning
the degree of pain syndrome, which would have been
highly interesting.

CONCLUSION

The findings of our study demonstrated that AV
reconstruction using autologous pericardium according
to the Ozaki technique may be performed through a J-
ministernotomy without increasing the risk of mortality
and other major complications. Besides, the mini-access
was accompanied by less blood loss after the operation
and total blood loss.

Conflict of interest: none declared.

NINTEPATYPA/REFERENCES

1. Brown M.L., McKellar S.H., Sundt T.M., Schaff H.V.
Ministernotomy versus conventional sternotomy for aor-
tic valve replacement: a systematic review and meta-
analysis. J. Thorac. Cardiovasc. Surg. 2009 Mar; 137: 3:
670—679.¢5. doi: 10.1016/j.jtcvs.2008.08.010.

2. Young C.P, Sinha S., Vohra H.A. Outcomes of mini-
mally invasive aortic valve replacement surgery. Eu-
ropean Journal of Cardio-Thoracic Surgery. 2018; 53:
ii19—ii23. doi: 10.1093/ejcts/ezy186.

3. Ozaki S., Kawase I., Yamashita H., Uchida S., et
al. A total of 404 cases of aortic valve reconstruction
with glutaraldehydetreated autologous pericardium. J.
Thorac. Cardiovasc. Surg. 2014; 147: 1: 301—306. doi:
10.1016/j.jtcvs.2012.11.012.

4. Nguyen D.H., Vo A.T., Le K.M., et al. Minimally Inva-
sive Ozaki Procedure in Aortic Valve Disease: The Pre-
liminary Results. Innovations (Phila). 2018 Sep—Oct;
13: 5: 332—337. doi: 10.1097/IM1.0000000000000556.

5. Nguyen D., Vo A., Cao K., et al. Minimally Invasive
Ozaki Technique for Aortic Valve Reconstruction. 2018
Aug. doi:10.25373 /ctsnet.6945977.

6. Dalén M., Biancari F., Rubino A.S., et al. Aortic valve
replacement through full sternotomy with a stented bio-

prosthesis versus minimally invasive sternotomy with
a sutureless bioprosthesis. Eur. J. Cardiothorac. Surg.
2016 Jan; 49: 1: 220—227. doi: 10.1093/ejcts/ezv014.

7. Neely R.C., Boskovski M.T., Gosev L., et al. Minimally
invasive aortic valve replacement versus aortic valve
replacement through full sternotomy: the Brigham
and Women's Hospital experience. Ann. Cardiothorac.
Surg. 2015 Jan; 4: 1: 38—48. doi: 10.3978/].issn.2225—
319X.2014.08.13.

8. Shehada S-E., Ozturk O., Wottke M., Lange R. Propen-
sity score analysis of outcomes following minimal ac-
cess versus conventional aortic valve replacement. Eur.
J. Cardiothorac. Surg. 2016; 49: 464—470. doi: 10.1093/
ejcts/ezv061.

9. Attia R.Q., Hickey G.L., Grant S.W., et al. Minimally In-
vasive Versus Conventional Aortic Valve Replacement:
A Propensity-Matched Study From the UK National
Data. Innovations (Phila). 2016 Jan—Feb; 11: 1: 15-23;
discussion 23. doi: 10.1097/IM1.0000000000000236.

10. Gilmanov D., Bevilacqua S., Murzi M., et al. Minimally
invasive and conventional aortic valve replacement:
a propensity score analysis. Ann. Thorac. Surg. 2013;
96: 837—843. doi: 10.1016/j.athoracsur.2013.04.102.

11. Furukawa N., Kuss O., Aboud A., et al. Ministernotomy
versus conventional sternotomy for aortic valve replace-
ment: matched propensity score analysis of 808 patients.
Eur. J. Cardiothorac. Surg 2014; 46: 221-226. doi:
10.1093/ejcts/ezt616.

12. Merk D.R., Lehmann S., Holzhey D.M., et al. Minimal
invasive aortic valve replacement surgery is associated
with improved survival: a propensity-matched compari-
son. Eur. J. Cardiothorac. Surg. 2015; 47: 11-17. doi:
10.1093/ejcts/ezu068.

13. Vanoverbeke H., Van Belleghem Y., Francois K., et al.
Operative outcome of minimal access aortic valve re-
placement versus standard procedure. Acta. Chir. Belg.
2004; 104: 440—444.

14. Ozaki S., Kawase I., Yamashita H., et al. Aortic Valve
Reconstruction Using Autologous Pericardium for Aor-
tic Stenosis. Circ.J. 2015; 79: 7: 1504—1510. doi: 10.1253/
circj.cj-14—1092.

15. Rosseikin E.V., Bazylev V.V., Batrakov P.A., et al. Im-
mediate results of aortic valve reconstruction by using
autologous pericardium (Ozaki procedure). Pathology
of Circulation and Heart Surgery 2016; 20(3): 26—30
(in Russian). doi: 10.21688—1681-3472—2016-3—26-30.

16. Bazylev V.V., Kobzev E.E., Babukov R. M., Rosseikin E.V.
Ozaki procedure in the case of a small aortic annulus
operation — a new solution to the old problem? Tho-
racic and Cardiovascular Surgery. 2018; 60(3): 217—225
(in Russian). doi: 10.24022/0236—2791-2018—60-3—
217-225.

AJpec ana KkoppecrnoHaeHUUn:
Kobses E.E.

Ten.: 8 (967) 440-19-05

E-mail: kobzev.evgeny.1983@yandex.ru

Correspondence to:

Kobzev E.E.

Tel.: 8 (967) 440-19-05

E-malil: kobzev.evgeny.1983@yandex.ru

155



