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B cmambe nodpobro onucana moouduyuposanHas mexHonocus MUHUMAAbHO UHBA3UBHO20 XUPYPeUUECK 020
AeyeHus nayuenmos ¢ ubpuarayueil npedcepouil — mopakocKkonuyeckas paououacmomuas QpazmeHmayus
ne6oeo npedcepdus. Ilpedcmaesennas 6 pabome modugukayus omauvaemcs om onepayul-npomomuna
(GALAXY) cyuwecmeeHHbiM yeeauteHueM «KOAUHeCMBeHH020», HO He «<Ka4eCMeeHH020» NOKA3amens Xupypeu-
YecKoll azpeccu 8 OMHOUWEHUU 1e6020 npedcepdus. Pezyabmamom npumenenus 0aHHOU MeXHON0UU A8AEMCA
co30aHue MHONICeCm8a mpancmMypansbHbiX HeNPepPbiGHbIX 3AMKHYMbIX AUHULL NOBPENCOeHUs 1e68020 npedcepousl,
U, Kak credcmeue, CHUMNCEHUE PUCKA HENOAHOUEHHOCU XUPYPeUUecK020 AeveHuUs pubpuiisyuu npedcepoui.

Tomumo paduouacmomuoeo 6030eiicmeus Ha CMeHKY 1e6020 npedcepous, 8 NPOMOKOA ONePaALUU BKAIOHEHDbL

decmpykuyus céazku Mapwanna u pezekyus yuka neo2o npedcepousi.
llokazanuem K 6b1N0AHEHUIO IMOU ONePAUUU ABAAEMCA HAAUYUE Y NAYUEHMA PA3AUYHBIX (opM Puopu-

aayuu npedcepouil.

Karoueevie caoea: cubpurnauus npedcepouii, xupypeuveckoe neverue, paouoyacmomuas abaayus, mo-

PAKOCKoOnus.

BBELEHUE

«JlackoBBIM yOmiineii» mpaBoOMepHO Ha3bIBaTh
3a001eBaHMsI, KOTOPbIe MPOTEKAIOT OECCUMITTOMHO,
BITJIOTH IO pa3BUTHS (paTaIbHBIX, TNOO0 HEKypaOeIbHBIX
ocinoxxHeHuit. Takoe ompenelieHUe B MOJIHOM Mepe
rmogxonuT dudpmsunuy npeacepauii (PI1), mockoib-
Ky ¥ =1/3 maumeHToB (BIUIOTH IO MOMEHTA Pa3BUTHUS
THUIIUYHBIX OCJIOXHEHUN) MOTHOCTHIO OTCYTCTBYIOT
KJIIMHUYECKNE TPOSIBIEHUS 3TOro Hanbosee pachpo-
CTPAaHEHHOTO B TOMYJISIINY BUIA HAIXKETyIOYKOBOMU
aputMuu. Eme =1/3 OOMBHBIX HE UCIBITHIBAIOT OUC-
KoM@opTa, CBSI3aHHOTO C ee cuMnTomamu [1].

HecMmoTpsg Ha oOuMe TeKapCTBEHHBIX CPENCTB,
MMEIOIINX pa3sHBIA MeXaHU3M JEUCTBUS, BCE CYIIECT-
BYIOIIIE B JAHHOE BpeMs TepalleBTUYECKHE CITOCOODI
BOCCTAHOBJIEHUS M COXpaHEHUSI CUHYCOBOTO pUTMa
cepana manreHTaM ¢ @I, BKITIoUas 371eKTPOUMITYIbC-
HYIO Tepamuio [2], He SIBISIIOTCS CaMOJOCTaTOYHBIMU
¥ paguKaabHBIMU. B HacTOSAIINIT MOMEHT OTHOCHUTETb-
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HOI paIuKaJIbHOCTH B BOIIpOCE M30aBICHUS ITAIleHTA
OT (pUOPUIUISILIUY TIPEICEPANIA MOKHO TOOUTHCS TOIBKO
MIpUMEHEHNEM XHUPYPTHIECKIX METONOB JICUCHUS.

B xon1ie 1980-x rogoB James Cox B pe3yibTare ce-
PUH SKCTIEpUMEHTAIBHBIX pabOT pa3paboTajl M BHEIPIIT
B KIIMHNYECKYIO IIPAKTUKY OIlepauio «JIadupuHT» [3],
KoTopasi, 6iarogapsi HenpeB3oiiaeHHO 3 heKTUB-
HOCTHU, HOCHUT CTAaTyC «30JIOTOTO CTAaHIApTa» JICUCHUS
®II. B 1991 r. James Cox BEIABUHYJ IIPEATIONOXCHIE,
YTO 3aTHSIS CTEHKA JICBOTO TIPEACEPANS B YCThSI JICTOU-
HbIX BeH (JIB) S9BIsIIOTCSI OCHOBHBIM aHATOMUYECKUM
cyocrtparom mist tpurrepos PIT [4, 5]. B 1998 r. M.
Haissguerre mogTBepamI Ha IIPaKTUKE HAJTMIUE TPUT-
repos PI1 B ycTesx JIB [6].

K nagany 2000-x rogos, 6;aromaps padoram J. Cox,
M. Haissguerre u ap., onepauus U30JSILUN 3aTHEN
CTEHKHU JIeBOTO Ipeacepausi u yctheB JIB mpuobpena
CTaTyC CaMOCTOSITCIbHOM, U B aHTJIOS3BIYHOM JIMTEpa-
Type cTajia HOCUTh Ha3BaHue box lesion [7].
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Puc. 1. MpaBOCTOPOHHSS NPOLO/bHAs NEPUKAPAOTOMUS: 1 - BEPXHSS
nonas BeHa; 2 - anadparManbHblit HepB

Puc. 2. MPOBORHMKIA BUNONAPHOTO aBAALMOHHOTO YCTPOACTEA,
YCTAHOBNEHHbIE Yepes (eHecTpalumM [ynnukatypsl nepukapaa
B nonepeynbii (1) n kocoit (2) cunychl nepukapaa

Pe3ynbpTaToM 3BOMIOONU XUPYPTUUECKOTO IOMI-
xoma K ynedeHUIo PII cramo mosiBIeHWE YCTPONCTB
oumosipHoOIt paguodacToTHOI abmsuu (PYA), dro
VIPOCTHUIIO M YCKOPHUJIO BHIITOJHEHHUE OIEepalldn
«JIabupHUHT», TIPUBEIO K OTKAa3y OT CTEPHOTOMUU
B IMOJTb3y TOPAKOTOMUY 1 MUHHU-TOpAKOTOMUH |8, 9].
BnocnencTBuy mOSBUINCH MHCTPYMEHTHI, TTO3BOJISI-
[OIIIME BRITIOJTHUTD ONeparnio box lesion IMOJHOCTHIO
TOPAKOCKOIIMYECKUM CITOCOO0M depe3 TopaKapHBIC-
noptsl [10].

B nanHoIi cTaThe MOAPOOHO ONIMCHIBAETCS pa3pado-
TaHHag HaMu Monudukams orepaun GALAXY [10].
OHa oT/IMYaeTCs OT IIPOTOTHUIIA YBEIMICHIUEM XUPYPTH-
YeCKOM arpecCUy B OTHOIIICHUH JIEBOTO IIPEICEepansl, a
MMEHHO yBeJIWYCHUEM KOJIMYECTBA M Pa3HOOOPa3HO-
CTBIO HAIIPABJICHUS A0JISIIINOHHBIX JIMHUIA.

Llens HacToOsIIEl padOTHI — MOAU(PULIMPOBATH TEX~
HOJIOTHIO BHITIOJTHEHHUSI OTICPAITNH TOPAKOCKOITMICCKOM
PamTMoYacTOTHON M3OJISIIINU 3amdHell CTEHKHU JIEBOTO
mpencepanst u ycTbeB JIB mmocpencTBoM yBeTMICHUS
«KOJTMYECTBEHHOTO» BO3ICICTBIS Ha JICBOE IIPEIACEPINE
IJIST AOCTUKEHMS ero (hparMeHTAIIAMN.

TEXHONOI U4 BbINOJTHEHKUA
NPELJIATAEMOU OMEPALIUK

Omnepalus BEITIONHSICTCSI B YCJIOBUSAX OOIICH aHe-
cre3uu. HeoGxonuMbIM TpeOOBaHUEM SIBJISIETCS BO3-
MOXHOCTb MPOBEAECHUS pa3aeJbHOU 1 OMHOJIETOUHOM
BEHTWISILIAM JIETKMX, UTO 00ECIIeunBaETCsI TPUMEHEHU -
€M JIBYXIIPOCBETHOM MHTYOALIMOHHOM TPYOKMU.

bosbHOI yKiIaabIBaeTCsl Ha ONMEpPallMOHHBINA CTOJ
B TIOJIOXEHUE «JiexXa Ha COMHE». PYKKU BBITSSHYTBI
BIOJIb TyJlOBUIIA. I BBIIMOJHEHMST OoTlepallii HEOO-
XoIUMO obecrieueHre cBobomHoro gocrymna K 111 u
1V Mexpebepbio 1Mo cpegHer MOAMBIIIEYHON TUHUM.
B cBS131 ¢ 3TUM HYXXHO YJIOXKUTb PyKU MallMeHTa U 3a-
(buKcMpoBaTh NX TAKUM 00pPa30M, YTOOBI IIPEATLICUbS
0Ka3aJUCh HUXE YPOBHSI CONMPUKOCHOBEHUS CITMHBI
C OMepalMOHHBIM CTOJIOM. {711 MOCTUXKEHUSI TAKOTO T10-
JIOXEHUS 1IeJIecoo0pa3Ho 3a(MKCUPOBATh MOIIOKOT-
HUKHW Ha YPOBHE «HITXE IIOBEPXHOCTH OITEPAITTOHHOTO
cTosa» U PUKCUpPOBaTh pyKH K HUM. [1pu oTcyTcTBUM
BO3MOXHOCTHU MCMOJb30BaTh MOMJIOKOTHUKU HEOO-
XOIMMO TION CIIMHY MamreHTa (Ha ypOBeHBb HMKHEU
TPETH JIOIIATOK ) TTOJIOKUTD TOITOTHUTEILHBIN IITUPOKHI
BaJIMK-MOAYIIKY.

Omneparnys HAYMHAETCS C «BBIIOXa» IIPABBIM JIETKM
¥ HayaJioM OTHOJIETOYHOI BEHTUJISILIMY JIEBOTO JIETKOTO.
ITpousBoauTCSl ycTaHOBKA TPEX TOPAKOMOPTOB B Mpa-
BYIO MJIEBPAILHYIO MOJOCTb:

« III mexpebepbe 1O TepeaHeil MOAMBIIIEYHOMR
JIMHUMU;

* IV Mexpebepbe o cpeaHe IMoAMbIIIeYHON TUHUY;

* B3aBUCUMOCTHU OT TEJIOCIOXeHU mauueHTa IV wim
V Mexpebepbe Mo nepeaHe MOAMBIIIEYHON JIMHUM.

C moMoIIbIO0 3JeKTpoKoaryasaropal Tuma «kpio-
YOK» MPOM3BOAUTCS MPOIOJbHOE BCKPBITUE TTOJOCTU
nepuKapaa oT BepXHEW 100 BEHbI K HYKHEW MOJION
BeHe. JIMHUS pa3pesa nepukapaa I0JKHa MPOXOIUThb
Ha paccTossHUM He MeHee 1—1,5 cMm knepenu ot nuad-
parMajbHOTO HEpBa BO U30€XXaHUE €r0 TEPMUYECKOTO
noBpexmeHus (puc. 1).

CenyonnuM 3TarloM TYIBIM ITyTeM IIPON3BOIUTCS
JUCCEKIIMS NyTIMKATYphl IEpUKapaa K3aau OT HUXKHe !
TIOJIOM BEHBI M K3aIM OT BEPXHEit MOJIOM BEeHBI. 3aTeM
M3BJIEKAETCs TOPaKOIOPT, yCTAHOBJAEHHBIN B V MeXpe-
Oepbe 10 nepeaHel MOAMBIIIEYHON IUMHUMU, U BMECTO
HETro B KOHTpamnepTypy BBOMASITCS JBa MPOBOIHUKA.
Janee mo xony onepanyu K 3TUM TPOBOIHUKAM OyneT
MPUCOEIMHEHO OUTTOISIPHOE a0JISILIMOHHOE YCTPOMCTBO
Medtronic Cardioblate Gemini-s. CBOOOIHBIE KOHIIBI
TIPOBOIHUKOB 3aBOMASTCS depe3 peHecTpaumu, cdop-
MMPOBaHHBIC ITO3aIM TTOJIBIX BEH, B IIOTICPEIHEIN (1O
BEpXHEH 10101 BEHOIT) M B KOCOIH (1101 HIKHE o101
BEHOI) CMHYCHI IIepuKapaa (puc. 2).

CB0oOOIHBIC KOHIBI TIPOBOTHUKOB, OCTAIOIIHAECS
BHE IUIEBPAIbHOM ITOJIOCTH, (PUKCUPYIOTCS 3a3KUMaMM,

JIMOO0 TOAIIMBAIOTCS K TIOKPOBHOMY OMEPALMOHHOMY

I TIpu HaTMYUKM BO3MOXHOCTH Oe30IacHee UCTIONIb30BaTh TSl 9TO Lieu SHAOoCcCKonuYecKuii nuccekrop ValleyLab™ LigaSure (Medtronic).
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0EeJIbIO B LIEJISIX MTPENOTBPALLICHUS UX AUCTOKAIIUA OTHO-
CUTEJIbHO 3aJJaHHO MO3ULIMU BO BPEMSI MOCIEAYIOIIUX
MaHWUITYJISI LN,

3aTeM MHCTPYMEHTHI (32 UCKITIOYEHUEM TTPOBOTHU -
KOB) U3BJIEKAIOTCS U3 TIPABOH TJIEBPAITLHON TTOJIOCTH.
HauuHaetcs omHoJerouHasi BEHTWISLUS MTPAaBOTO
Jierkoro. B sieByro mieBpajibHyIO MTOJIOCTh YCTAaHABIIM-
BaIOTCS TPU TOPAKOIOPTA:

* III Mexpebepbe 1o nmepeaHeil MoaAMbIIIEYHOU
JINHUWY,

* [VMexpebepbe o cCpeaHEN MTOAMBIIICYHOW TUHWN;

* VMexpebdepbe o CpeHeN MOAMBIIIEYHON TUHUM.

C IOMOTIBIO 3JIEKTPOKOATYISITOPA TTPOU3BOIUTCS
MPOJOJIbHOE BCKPBITUE MOJOCTHU Mepukapaa. Joctyn
K cepaiy Heooxoaumo (GopMUpOBaTh K3aau OT H-
adparMasibHOTO HEepBa, OTCTymnast oT Hero 1,5—2 cM.
OpueHTHpOM UTMHBI padpesa ciayxart JIB u nerounas
aprepus. [lpu paccedeHur mepukapaa co CTOPOHBI
JIEBOW TIEBPAJIbHOM IMTOJIOCTU ITEPBOOYEPEIHON LIETBIO
SIBJISIETCS TIOJTHOLEHHAST BU3Yyaln3alys YIIKa JIEBOTO
nipeacepaus (puc. 3).

HecTtpykuuio cBA3ku Mapimaiia? mejecoodpasHo
BBIIIOJIHSTH A0 Hadaja Mpoueaypbl hparMeHTaLuu
JIEBOTO TpeacepAaus cpasy Iocjie JeBOCTOPOHHEN Te-
PUKapIOTOMUM. DTO CBSI3AHO C TEM, UTO TTOCTE TPU-
MEHEHUS a0SLMOHHOIO YCTPOMCTBA, TKAHU 00JIaCTU
pacrionoxeHwust cBsi3ku Mapiiaiia TpyaHo auddepeH-
nupyemsl (puc. 4).

CrenyommM 3TalioM B JIEBYIO TIEBPAIBHYIO TTO-
JIOCThb BBIBOASITCS, PACTIOJIOXEHHBIE B MOMEPEYHOM
1 KOCOM CHHYcCax Mepukapaa, KOHIBI MPOBOIHUKOB.
3aTeM OHUW BHITACKWBAIOTCS Yepe3 OIMkKauIyio K nu-
adparme («HIKHIOW») KOHTPATIEPTYPY, U3 KOTOPOit
MPEeIBAPUTENBHO YAAISETCS TOPAKOIIOPT.

K xoHuam HanpaBuTeneii, BBIBEAEHHBIM U3 JIEBOTO
TEMUTOPAKCA, MOJICOCANHSETCS abIIIMOHHOE YCTPOI-
CTBO, W MO KOHTPOJIEM TOPAKOCKOIMUYECKON KaMephbl
ero OpaHIM BBOASATCS B IMOJIOCTh Mepukapaa. [lpu
3TOM MeXIy OpaHIIaMu aOJSILUOHHOTO yCTPOHCTBa
okasbIBatoTcs JeBbie JIB u neBoe mpeacepaue — ero
HWDKHSIS Y BepxHssl cTeHKU. HaunHaercs mpouenypa
¢parMeHTaIIMU JIEBOTO TIPEACEPaNS.

IlepBoHaYaIbHO aBJSILIMOHHOE YCTPOWCTBO 3aBO-
JIATCS B IOJIOCTh MTepUKapIa KpUBU3HOM OpaHIl BBEPX
OTHOCUTEJIPHO TIO3BOHOYHMKA TMalueHTa (puc. 5, a).
OcymectBnsiercs 10 anmmkanuii ¢ TOCTUXKEHUEM

Puc. 3. JleBOCTOPOHHSS NpoaoibHas NepukapaoToMus: 1 - neBbin
anadparManbHblil HEpB; 2 - NeroYyHas apTepus; 3 - YLIKO 1eBOro
npeacepans; 4 - ceqska MapLanna; 5 - fieBble 1eroyHble BeHbl

Puc. 4. [lecTpykums cBA3KM Mapluanna ¢ NOMOLLbK 3HAOCKOMM-
yeckoro amccekTtopa ValleyLab LigaSure, Covidien (Medtronic).
Ha npencrtaBneHHoin Gotorpaduy SHOOCKOMMYECKNUM 3aXNMOM
(B LeHTPe Gotorpadum) oTeeagHO YiLKo nesoro npeacepansd (1);
CBsI3ka MaplLuasnna pacronoxeHa Mexay 6paHLuamu auccektopa (2)

TPaHCMYPAaJIBHOCTH B UTOTE Kaxmoii 3 Hux. [locie ka-
KOO anTIIMKALINKY OpaHIIN a0 ISIIIMOHHOTO YCTPOMCTBA
Pa3MBIKAIOTCSI, 1 OHO He3HAYNTEILHO CMEIIAeTCsI OTHO-
CUTEJIbHO CBOEH McXonHoi mo3unmu. [To okoHYaHUM
BRIMOJTHEeHUS 10 anmuimKarimii abIsIIIMoOHHOe YCTPOMCT-
BO M3BJIEKAETCS U3 IUIEBpaIbHON mosocth. I1pon3Bo-
IATCS TTEPETIONKITIOUCHIE YCTPOMCTBA K HAIIPABUTEIISIM
TaK, 9TOOKI, OYIyIr BBEACHHBIM B ITOJIOCTh ITIEpUKApIa,

Puc. 5. CxemaTyeckoe n3obpaxeHne nocnenoBaTenbHOCT GOPMUPOBaHHUS aBGLMOHHbBIX IMHUIA Ha NeBOM npeacepamn (a — b — ¢ — d)

1 48 2 Ces3ka Mapmaﬂna PacCIioyOKeHa B 3MMKapAe MEXy YIIKOM JIEBOTO Mpeacepaus U JICBBIMU JIB. fIBnsiercst cKoruieHueM TaHTJIMOHAPHBIX CIUIETEHUI.

Urpaer BaxxHYI0 poJib B pa3BuTuu u noaaepxxanuu OIT [11].
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Puc. 6. a - uTOroBag cxema Onepauuv GparMeHTaUuu 1esoro
npencepans. Bua o CTOPOHbI HUXHEN CTEHKM (3anHel nosepx-
HOCTI) NeBOro Npeacepaus; b - MHTpaonepaLmoHHas GoTorpadus.
ABNALMOHHbIE NMMHUN Ha HUXKHEN CTEHKe NeBoro npeacepans

OHO TIOBTOPHO 3aHSUIO TIO3UIINIO «KPUBU3HOM OpaHIII
BHU3» OTHOCHUTEJILHO MTO3BOHOYHUWKA TAlIMeHTa (pucC.
5, b). B TakoM mosnoxxeHun abISIITUOHHOE YCTPOHCTBO
BHOBb BBOIUTCS B TTOJIOCTh TIepUKap/aa, U MpoLeaypa
opmupoBaHUs AOISIMOHHBIX JIMHUIN TTOBTOPSIETCSI.

[Mocne 3aBeplIeHUST MAHUTTYJISIIINI CO CTOPOHBI
JIEBOUW TUIEBPAJIBHOW MOJTOCTA UWHCTPYMEHTHI U3BJIC-
KaloTCs, HAUMHAETCS JIEBOCTOPOHHSISI OMHOJIETOUHAS
BEHTUJISIIIUS JIETKUX U TPaBOCTOPOHHUI 3Tam par-
MEHTAIMU JIEBOTO mipeacepaus (puc. 5, ¢, d).

I1lo okonuyanum BeimonHeHUsS PYA Bo3meiicTBUS
Ha JIeBOe TIpefcepare Mo OMMCAHHOW cXeMe OHO CTa-
HOBUTCS (DparMeHTUPOBAHHBIM (puc. 6).

Crenyionmm 3TaroM OTiepaluu SIBISIETCS pe3eK-
U yIIrka JieBoro mpenacepaus. s 4ero B JeBYO
TJIEBPATbHYIO TIOJIOCTh BBOAUTCSI CINUBAIOIINI armma-
pat, HampuMep, Covidien ENDO GIA™ (Medtronic).
CmMBalomuii anmapaT BBOOUTCST TUOO HETTOCPECT-
BEHHO Uepe3 «HIDKHIOI» KOHTpAaINepTypy, I100 Jepe3
YCTaHOBJICHHBI! B Hee 15 MM TOpaKomopr.

J71st pe3eKInu yIka JIEBOTO TIpeCcepansl PEKOMEH-
JTyETCS UCTIOTh30BaTh IHAOCKOTTMYECKU Y CIITUBAIOTIIAI
armapar ¢ KacceTou ITMHON 60 MM 1 CKpeTliKaMM BbI-
cotoii 4,8 MM (3enensbrit BeT) [12, 13]. Yko neBoro
TpeAcepaus pa3MeniaeTcs MexXay OpaHIIaMK CIIVBa-
fotero anmapaTa. bpanmm cmbikatorcs. [locne Tima-

Puc. 7. Pesexuus yLika nesoro Npeacepaus: a - 3axsar yLika ne-
BOTO NPeAcepans bpaHLLamn CLUMBAIOLLErO annapata; b - nuuua
peseKLnm yLUKa NeBoro Npeacepams

TEJIBHOTO KOHTPOJIST OTCYTCTBUSI MHTEPITO3UITNH JTFOOBIX
CTPYKTYP, 32 UCKJTIOUEHUEM YIITKA JIEBOTO TIPENICEPANSI,
TIPOM3BOIMTCS ero pe3eKuus (puc. 7).

ITo okoOHYaHWUM pe3eKIINY YIIIKa JIEBOTO TTPeICepausT
11eJIeCO00pa3HO BOCCTAHOBJIEHUE CHYCOBOTO pUTMa
¥ TIpOBepKa 0J10Ka MPOBEIEHUST TIOOBIM M3 TOCTYITHBIX
MeTomoB [14—17].

Omnepaiust 3aBepiaeTcss APeHUPOBAHUEM 00enX
TUIEBPAJIbHBIX TTOJIOCTEH.

PE3YNbTATbI

ITo naHHO# TEXHONOTUU B MEPUOM C aTpess
2017 mo mexabpsp 2018 rr. O6BUIO ITOCICIOBATEIBHO
mpooriepupoBaHo 59 manuneHToB. st 060cHOBaHUS
TIOATBEPKACHUS TOTO, YTO HEOOXOMUMO YBEJTUINBATDH
00BEM XUPYPTUUECKON arpecCuu BO BPeMsI oTepalu
Y KaXIOTO U3 3TUX OOJIBHBIX, MBI OCYIIECTBIISITN TIPO-
BEPKY «OJIOKOB MpoBeacHUST» oT JIB 1 3agHeit cTreHKn
nieBoro mpencepausi. [Ipu 3ToM GbUIO yCTaHOBJIEHO,
YTO «KJTACCUIECKUI» BAPUAHT BBHITIOJTHEHUSI OTIepalN
¢ obopymoBanmem Cardioblate Gemini-s (omepanus
GALAXY) sBsificss HEIIOTHOLIEHHBIM, TaK KakK JO-
CTMXEHUE OJI0Ka TIPOBECHUS TTPOVCXOIUIIO HE Y BCEX
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nanreHToB. UMEHHO MO3TOMY MBI IIPHHUMAJIN peIlle-
HUE 00 yBeJIMYeHUM 00beMa BO3ICUCTBUS Ha JICBOE
npencepaue. I[Tocie 3Toro BHOBb OCYIIECTBIISUIN TIPO-
BEPKY «0JIOKA TIPOBENECHUA» U OTMEYAIH JOCTYKEHUS
HEOOXOIMMOTO Pe3yJIbTaTa B BUIE €T0 Pa3BUTHS.

Bcst aTa rpyrima 00JbHBIX HAXOOMIACH IO HAIIIM
KOHTpOJIEM B CpPOK 10 6 MecsueB. [loka Ha maHHOM
aTarne HabmoneHUs 3 GEeKTUBHOCTD 3TOTO BMEIIATEIb-
CTBa MOIOTBEPKIAETCS Y BceX 59 OOBHBIX COXpaHEHNEM
BOCCTaHOBJICHHOTO B pe3YJIBTATE OIIePALIN CHHYCOBOTO
pHUTMA.

OBCYXIEHMWE
OLIEHKA BE30MACHOCTW OMEPALIUK

TunmmyHBIM WHTPAOTICPAIIMOHHBIM OCIOXHEHUEM
TOPAKOCKOTIMIECKUX XUPYPTUICCKUX BMEIIATEIBCTB,
HaITpaBJICHHBIX Ha BOCCTAHOBIICHNE CHHYCOBOTO PUTMA
y mmarmeHToB ¢ @I, mprHSTO cYUTATh KPOBOTCUCHUE,
pa3BHBaloIIeecs B pe3yIbTaTe TPaBMBI CTPYKTYP,
Ha KOTOpHIE OCYIIECTBIISICTCS BO3MEHCTBHE BO BpeMsI
OCHOBHOTO 3Talia oIlepalliy, M CTPYKTYpP, KOTOPHIE
pacmoarapTcs B 30He IOocTyna K cepairy: JIB, meroa-
HBIe apTepyH, TIOJIBIE BEHHI, JIeBoe Tipeacepaue [17—20].

HecMoTps Ha yBeTmueHME aTrpecCHi B OTHOIIICHUH
JIEBOTO MIPEICEPANSI, TATMYHBIX OCIOXKHEHUI HE pa3BU-
JIOCh HU Yy OMHOTO 13 59 001bHBIX. OTCYTCTBHUE OCIOXK-
HCHWI, CBSI3aHHBIX C YBEJIMUCHEM 00beMa OIIepallii,
MBI OOBSCHSIEM U3MEHEHHUEM «KOJIHMISCTBEHHOTO»,
HO HE «KauyeCTBECHHOTO» MOoKa3aTessl XUPYypPTHIecKoit
arpeccuy B OTHOIICHUH JICBOTO IIPEACEPINsI, TaK KaK
MHTEHCUBHOCTH BO3ICHCTBHS HAMU N3MEeHEHA He ObLIa.

OB0CHOBAHUE YBENTUYEHWUA ATPECCUU
B nHacrogiee Bpems, momuMo onepaniu GALAXY,
B JUTepaType OMMCAH ILICIBIA pSII MPOTOKOJOB MC-
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MMOJIb30BaHMS a0OJIIIIMOHHOIO ycTpoiictBa Medtronic
Cardioblate Gemini-s [10, 17, 18, 21].

ITo cpaBHEHUIO C ONMCAHHBIMU B INTEPaTypeE, BbI-
OpaHHBII HAMHU IJISI pyTHHHOTO IIPUMEHEHMS IIPOTOKOJ
PYA, Bo3aeiicTBUSI Ha CTEHKY JIEBOTO Mpeacepaus,
XapaKTepHU3yeTcss HauOOJBIINM YPOBHEM arpecCum.
CBoi1 BEIOOp MBI OOOCHOBBIBAEM TEM, UTO COIJIACHO
CYLIECTBYIOIIIMM UCCAE€IOBAaHUSIM MPUCYTCTBYET PUCK
IMOJIYICHHS JTOXHOIMOJIOXHUTEIBHOTO pe3yabTara
0 ITOCTUXCHHUH TPAHCMYPAJTbHOCTH HOBPEKICHUS
MHoOKapaa. B 0cOOeHHOCTH 3TO KacaeTcs MallMeHTOB
C YBEIMYECHHBIM 00bEMOM JICBOTO TIPEICEePOUs U C TH-
neptpodueii mesoro npeacepaus [7]. C yaeToMm 3TOro
¢akTa yBeIMIeHNE KOJTUIECTBA A0ISIIIMOHHBIX JIMHUIA
1 MHOTOKpPATHOE UX IIepecedeHNE JOJKHO IIPUBOIUTD
K CHIDKCHHUIO PHCKa IMOJIYICHHUS TAKOTO poaa JIOKHO-
IMOJIOXKUTEIBHBIX PEe3YyJIbTaTOB OT PagrMOYaCTOTHOTO
reHeparopa.

B xone paGoThI Mbl TOJYYMIN MOATBEPKAEHNE BbI -
BUHYTOTO HaMU IIpenIrojoxeHus. Hadmomas 3a mpo-
OIIepMPOBAHHBIMU II0 TIPEACTABICHHON TEXHOJIOTHHI
MalyeHTaMU B TeUeHUE He MeHee 6 MeCSILIEB, Mbl OTME -
YaeM COXpaHeHHEe CHHYCOBOTO PUTMA Y BCeX OOJTBHBIX.

3AK/THOYEHUE
Takum 06pazoM, HECMOTPSI Ha yBEJIMUEHUE XUPYP-
TMYECKOl arpeccuy, MHTPAOTIEPAIIMOHHO U B paHHEM
TOCJIeOTIePAITMOHHOM TIEPUO/IE OCTIOXHEHUI Y Ha0TI0-
naembix nanueHToB (N=>59) 3aukcupoBaHo He ObLIO.
Kpowme Toro, y Bcex manieHTOB B XOJe HAOIIONECHUS
3a HUMU B CPOK He MeHee 6 MecsiieB CoXpaHsieTcs
cuHycoBbIlt putMm. CliemoBaresbHO, pa3pabOTaHHYIO
TEXHOJIOTHUIO OTIepallii MOXHO CYMTATh 0e30TacHOM

U PeKOMEHIOBATh K MPUMEHEHMUIO.

Konghauxm unmepecosé omcymcmeyem.
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SURGICAL TREATMENT OF ATRIAL FIBRILLATION:
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Presented in the article is a detailed description of a modified technique of minimally invasive surgical
treatment of patients with atrial fibrillation — thoracoscopic radiofrequency fragmentation of the left atrium.
This modification differs from the prototype GALAXY procedure by a significant increase of the “quantitative”
rather than “qualitative” parameter of surgical aggression in relation to the left atrium. This technique results
in creation of multiple transmural continuous closed lines of lesion to the left atrium and, consequently, a reduced
risk of inadequate surgical treatment for atrial fibrillation.

Besides the radiofrequency action on the wall of the left atrium, the protocol of the operation included
destruction of the ligament of Marshall and resection of the left atrial appendage.

An indication for performing this operation is the presence of various forms of atrial fibrillation.

Key words: atrial fibrillation, surgical treatment, radiofrequency ablation, thoracoscopy.

INTRODUCTION

A “gentle killer” is a term rightly applied to diseases
taking an asymptomatic course before the development
of either fatal or incurable complications. Atrial
fibrillation (AF) fully comes within the scope of this
definition, since in at least one third of patients (until
the development of typical complications), no obvious
clinical manifestations of this most common type
of supraventricular arrhythmia are observed. A further
third of patients appear to experience no discomfort
associated with its symptoms [1].

Despite abundance of drugs possessing various
mechanisms of action, all currently available therapeutic
methods of restoration and preservation of the sinus
rhythm of the heart in patients with AF, including
electrical pulse therapy [2], are neither self-sufficient nor
radical. At the present time relative radicality regarding
freedom of the patient from atrial fibrillation may be

achieved only by means of surgical methods of treatment.

In the late 1980s, based on the results of a series
of experimental studies James Cox developed
and implemented into clinical practice a surgical approach
aimed at effectively creating an electrical maze in the
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atrium and thus termed the maze procedure [3] which due
to unrivalled efficacy became and still remains the “gold
standard” for surgical treatment of AF. In 1991, James Cox
put forward a supposition that the posterior wall of the left
atrium and ostia of the pulmonary veins (PVs) are the main
anatomical substrates for triggers of AF [4, 5]. In 1998, M.
Haissaguerre practically confirmed the presence of AF
triggers in the ostia of the PVs [6].

By the early 2000s, owing to the works of J. Cox,
M. Haissguerre and others, the operation of isolation
of the posterior wall of the right atrium and PV ostia
acquired the status of an independent operation and in
the English-language literature became to be referred
to as a box lesion procedure [7].

The evolution of this surgical approach to treatment
of AF resulted in the appearance of devices of bipolar
radiofrequency ablation (RFA) which made the maze
procedure technically easier and faster to perform and led
to refusal from sternotomy in favour of thoracotomy
and mini-thoracotomy [8, 9]. Subsequently there
appeared instruments making it possible to perform
the box lesion operation by a totally thoracoscopic
method through trocar ports [10].
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In this article we provide a detailed description of our
modification of the GALAXY procedure [10]. It differs
from the prototype by increased surgical aggression
in relation to the left atrium, namely, by increasing
the number and diversity of the direction of ablation lines.

The purpose of present work was to modify
the technique of performing the operation
of thoracoscopic radiofrequency ablation of the
posterior wall of the left atrium and PL ostia by means
of increasing the “quantitative” impact on the left atrium
in order to achieve its fragmentation.

TECHNIQUE OF THE PROPOSED OPERATION

The operation is performed under general anaesthesia.
A necessary requirement is a possibility of performing
separate and one-lung ventilation which is ensured
by using a double-lumen endotracheal tube.

The patient is placed on the operating table
in the supine position, with the arms along the body.
To perform the operation requires provision of a free
access to the 3t and 4th intercostal spaces along
the middle axillary line. Therefore, the patient’s arms
should be positioned and fixed so that the forearms are
below the level of the contact of the patient’s back with
the operating table. In order to achieve this position
it is feasible to set the arm holders at the level beneath
the surface of the operating table and to fix the arms
to them. If there is no possibility to use the arm holders,
it is necessary to put an additional wide bolster-cushion
under the patient’s back (at the level of the inferior third
of the shoulder blades).

The operation commences from deflation of the
right lung and the initiation of unipulmonary ventilation
of the left lung. Three thoracoports are introduced into
the right pleural cavity:

« 3rdintercostal space along the anterior axillary line;

* 4th intercostal space along the midaxillary line;

* depending on the patient’s body-build, 4th or 5th
intercostal space along the anterior axillary line.

A hook electrocoagulator! is used to perform
longitudinal opening of the pericardial cavity from
the superior vena cava to the inferior vena cava. The line
of resection of the pericardium should pass at a distance
of not less than 1—1.5 cm anteriorly to the phrenic nerve
in order to avoid its thermal damage (Fig. 1).

The next stage is blunt dissection of the pericardial
duplicature posteriorly to the inferior vena cava
and posteriorly to the superior vena cava. This
is followed by retrieving the thoracoport inserted in the
5th intercostal space along the anterior axillary line
and replacing it by two guides to be introduced into
the contraperture. Then during the operation they would
be attached to the Medtronic Cardioblate Gemini-s
bipolar ablation device. The free ends of the guides
are inserted through the fenestrations formed behind

Al AN
Fig. 1. Right longitudinal pericardiotomy: 1 - superior vena cava;
2 - phrenic nerve

Fig. 2. The guides of the bipolar ablation device inserted through
fenestrations of the pericardial duplicature into the transverse (1)
and oblique (2] sinuses of the pericardium

the venae cavae into the transverse (under the superior
vena cava) and oblique (under the inferior vena cava)
sinuses of the pericardium (Fig. 2).

The free ends of the guides, remaining outside
the pleural cavity are fixed with clamps or sewn
to the covering operation linen in order to prevent
their dislocation relative to the preset position during
the subsequent manipulations.

Then the instruments (with the exception of the
guides) are retrieved out of the right pleural cavity,
followed by initiating unipulmonary ventilation of the
right lung. Three thoracoports are inserted into the left
pleural cavity:

« 3rdintercostal space along the anterior axillary line;

* 4th intercostal space along the midaxillary line;

« Sthintercostal space along the midaxillary line.

An electrocoagulator is used to perform longitudinal
opening of the pericardial cavity. The access to the
heart should be formed anteriorly to the phrenic nerve,
at a distance of 1.5—2 cm therefrom. The landmarks
of the length of the incision are the PVs and pulmonary

LIf possible, it is safer to use for this purpose the endoscopic dissector ValleyLabTM LigaSure (Medtronic).
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Fig. 3. Left longitudinal pericardiotomy: 1 - left phrenic nerve; 2 -
pulmonary artery; 3 - left atrial appendage; 4 - ligament of Marshal;
5 - left pulmonary veins

Fig. & Destruction of the ligament of Marshall with the help of the
endoscopic dissector ValleyLab LigaSure, Covidien (Medtronic).
The left atrial appendage (in the centre) is pulled aside by an
endoscopic clamp (1); the ligament of Marshall is positioned
between the jaws of the dissector (2)

artery. While dissecting the pericardium from the side
of the left pleural cavity the primary aim is full
visualization of the left atrial appendage (Fig. 3).

The ligament of Marshall? should preferably be
destroyed prior to the beginning of the procedure
of fragmentation of the left atrium immediately after
left pericardiotomy. This is related to the fact that after
the use of the ablation device the tissues of the area

of location of the ligament of Marshall are difficult
to differentiate (Fig. 4).

Next, the ends of the guides situated in the transverse
and oblique sinuses of the pericardium are inserted into
the left pleural cavity and then are pulled out through
the nearest to the diaphragm (“inferior”) contraperture,
from which the thoracoport has preliminarily been
removed.

The ends of the guides drawn out of the left
hemithorax are attached to the ablation device
and under the control of a thoracosopic camera its jaws
are inserted into the pericardial cavity, with the left
PVs and the left atrium — its inferior and superior
walls being situated between the jaws of the ablation
device. The procedure of fragmentation of the left
atrium commences.

Initially, the ablation device is inserted into
the pericardial cavity with the convexity of the jaws
upwards the patient’s vertebral column (Fig. 5, a). A total
of 10 applications are performed with the achievement
of transmurality as the result of each of them. After
each application, the jaws of the ablation device are
disconnected and the device is slightly displaced relative
to its initial position. Upon completion of 10 applications
the ablation device is removed from the pleural cavity
and reconnected to the guides so that being inserted into
the pericardial cavity it would take the position with
the convexity of the jaws facing downwards the patient’s
vertebral column (Fig. 5, b). In this position the ablation
device is again inserted into the pericardial cavity and the
procedure of creating the ablation lines is repeated.

Once the manipulations from the side of the left
pleural cavity are completed, the instruments are
retrieved. This is followed by the initiation of the left-
sided unipulmonary ventilation and the right-sided stage
of fragmentation of the left atrium (Fig. 5, c, d).

Once radiofrequency ablation of the left atrium
according to the described scheme is completed,
the atrium becomes fragmented (Fig. 6).

The next stage of the operation is resection of the
left atrial appendage, for which purpose a suturing
device such as, for example, Covidien ENDO GIATM
(Medtronic) is inserted into the left pleural cavity.
The suturing device is inserted either immediately
through the “lower” contraperture or through a 15-mm
thoracoport installed in it.

Fig. 5. Schematic illustration of the sequence of creating ablation lines on the left atrium ([a — b — ¢ — d)

154 2 The ligament of Marshall is located in the epicardium between the left atrial appendage and the left PLs. It is a conglomeration of ganglionated plexuses.

It plays a significant role in the initiation and maintenance of AF [11].
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Fig. 6. a - final scheme of the operation of fragmentation of the
left atrium. View from the side of the inferior wall (posterior
surface) of the left atrium; b - intraoperative photograph showing
the ablation lines on the inferior wall of the left atrium

For resection of the left atrial appendage it is
recommended to use an endoscopic suturing device with
a60-mm-long cartridge and 4.8-mm high staplers (green)
[12, 13]. The left atrial appendage is positioned between
the jaws of the suturing device. The jaws are closed. After
thorough control for the lack of interposition of any
structures, with the exception of the left atrial appendage,
its resection is performed (Fig. 7).

Upon completion of resection of the left atrial
appendage it is feasible to restore the sinus rhythm and to
check the conduction block by any available method
[14—17].

The operation is completed by draining of both
pleural cavities.

RESULTS

According to this technique over the period from
April 2017 to December 2018, a total of 59 patients
were consecutively operated on. In order to substantiate
the confirmation that it was necessary to increase
the scope of surgical aggression during the operation
in each of these patients we performed testing
of “conduction blocks” from the PV and posterior
wall of the left atrium, determining that the classical
variant of performing the operation by the equipment
Cardioblate Gemini-s (GALAXY procedure) was

Fig. 7. Resection of the left atrial appendage: a - entrapment of the
left atrial appendage by the suturing device's jaws; b - the line
of resection of the left atrial appendage

inadequate, since the achievement of the conduction
block occurred not in all patients. That was why we took
the decision to increase the scope of impact on the left
atrium. After that we again checked the “conduction
block” and noted the achievement of the necessary result
in the form of its development.

The whole cohort of our patients was followed up
for 6 months. So far at the current stage of follow up,
efficacy of this intervention has been confirmed in all
59 patients by preservation of the sinus rhythm restored
resulting from the operation.

DISCUSSION
ASSESSMENT OF SAFETY OF THE OPERATION

A typical intraoperative complication of thoracosopic
interventions aimed at restoring the sinus rhythm
in patients with AF is generally considered to be
haemorrhage developing as a result of trauma of the
structures subjected to exposure during the main stage
of the operation and the structures located in the zone
ofthe access to the heart: PVs, pulmonary arteries, venae
cavae, left atrium [17—20].
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Despite increased aggression in relation to the
left atrium, none of our 59 patients developed typical
complications. The absence of complications associated
with an increased scope of the operation may be
explained by altering the “quantitative” rather than
“qualitative” parameter of surgical aggression in relation
to the left atrium, since we did not change intensity
of the impact.

SUBSTANTIATION OF INCREASED AGGRESSION

Besides the GALAXY procedure, the currently
available literature has described a series of protocols
of using the Medtronic Cardioblate Gemini-s ablation
device [10, 17, 18, 21].

Compared to the literature-described methods,
the RFA protocol we chose for conventional use
of acting on the left atrial wall is characterized by the
highest level of aggression. We substantiate our choice
by the fact that according to the existing studies, there
is a risk of obtaining a false-negative result concerning
the achievement of transmurality of myocardial damage.
Especially it concerns the patients with an increased
volume of the left atrium and with left atrial hypertrophy
[7]. Taking this fact into consideration the increase of the
number of ablation lines and their multiple intersection
should lead to reduced risk of obtaining such false-
negative results from a radiofrequency generator.

In the course of the work we obtained confirmation
of the assumption we put forward. All our patients
operated on according to the presented technique
and followed up for not less than 6 months demonstrated
preservation of the sinus rhythm.

CONCLUSION

Hence, despite increased surgical aggression, there
were neither intraoperative nor early postoperative
complications in our patients (n = 59). Besides, during
6-month follow up all patients were found to have
the preserved sinus rhythm. Therefore, the worked
out technique of the operation may be considered safe
and recommended for use.

Conflict of interest: none declared.
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