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B cTtaTbe onncaH HOBbIi METOL 3aMeHbl 3HAOKapAMaribHbIX SMEKTPOLO0B MMNNaHTUPyeMbIX aHTUaPUTMUYECKMX yCTp0I7ICTB nocne
OPTOTOMNMYECKOI TPAHCANaHTaLMM CepALa, NO3BONSIOLLMIA CHU3WUTL PUCK Pa3BUTUS MECTHBIX MHIDEKLIMOHHBIX OCIIOXKHEHWIA nocne yoaneHus
aHTUapuTMN4ecKoro yCTpOVICTBa 1 OCNOXHEHWUI Npn nocneayrou.leﬁ MOBTOPHO MMMAHTaLMN.
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B HacTosiee BpeMs npobieMe 3aMeHbl aHTUAPUT-
MHYECKUX YCTPONCTB M IEUMITIAHTAIINH CKOMITPOME-
TUPOBAHHHBIX JHJIOKAPIUATBHBIX AIEKTPOoB (D)
yAeTsieTesl 3HAYNTETFHOS BHUMAHUE. JTO CBSI3aHO U
C yBEIIMYEHHEM OOLIero KOIM4ecTBa MMIUIAHTAIUH,
KOTOpOE MPEBBICHIIO B MHUpE | MITH, ¥ C YBEITHUCHH-
€M YHClia IByX- U TPEeXKaMepHbIX ycTpoiicTB [2]. Oc-
JIO)KHEHHSI 3aMEHBl aHTHAPUTMHUYECKHX yCTPOICTB
BKJIIOYAIOT MH(EKINIO, TOBPEXKACHUE JIIEKTPOJa,
ACHCTOJIMIO BO BPEMsI MIEPEKITIOUEHHSI CO CTaporo Ha
HOBBI reHeparop u Ap. [5]. IIpu aToM K HacTosIEMy
BpeMEHH AMEPUKAHCKAM KapAHOJIOTHISCKHM KOJI-
nemxeM (ACC) coBMecTHO ¢ AMEPHUKAHCKON acCcoIu-
anei cepana (AHA) paspaboTaHbl peKOMEHIAITH
o yaanenuro 23 [4].

[TomapmnstrorieMy  OONBIIMHCTBY KaHIWIATOB HA
TPaHCIJIAHTAIMIO CepAlla HMIUIAHTUPYIOTCS aHTH-
ApUTMHIYECKNE YCTPOWCTBA, Jallle BCEr0 PECHHXPOHN-
3aTOpbl MJIM KapIuoBepTephl-neudpuiaTopsl [1, 6].
OrHaKo TPH BBITTOTHEHUH TPAHCTIIAHTALINH CEP/IIa 110
OuaTpuabHON METOJMKE CITYCTS B CpPEIHEM TPH HeJle-
M nocie onepauuu npumepHo 30-35 % mnanueHToB
HYXJIAI0TCA B IOBTOPHOW MMIUIAHTAIIMH TOCTOSTHHBIX

9HJIOKAPIUATILHBIX CHCTEM, B OCHOBHOM B CBS3H C Opa-
TUAPUTMUSMH [4]. DTO CBA3aHO C TEM, YTO MpH OHa-
TPHUAJIbHOM TPAHCIUIAHTAIMM CUHYCOBBINA y3es pelu-
[IMEHTA JEKTPUUECKU U30IUPYETCS OT NIPaBOro Mpes-
cepaMs cepaua JOHOPa IIBOM, COSAMHSIONINM IIPaBbIe
IIpeAcepaus cepAel] JOHOpa U peLUIIIeHTa.

VY Takux NalyueHTOB TPAAULMOHHBIN MOAXO/ K ya-
JICHUIO W/WJIH 3aMEHE dHIOKapAHATBHBIX AIEKTPOIOB
MOXET OBITh aCCOLIMUPOBAH C YXYAILICHUEM 3a)KUBIIC-
HUSI TTOCTICONIepaliOHHON paHbl Ha (pOHE UMMYHOCY-
MIPECCUBHOM Tepanuu, MPOBOAMMON B moOcieonepa-
LIMOHHOM IIE€pHOE, U MOBBIIIEHUEM PUCKA PA3BUTHS
MECTHBIX WH(EKIIMOHHBIX OCIOKHEHHUH, CBSI3aHHBIX
C OCTaBJIEHMEM IIyCTOIO JIOKAa aHTHapUTMHUYECKOTO
yCTPOWCTBA MOCIIE yIaleHus nocieanero. K romy xe
9TO BEJIET K MOBBIIIEHUIO PUCKA OCJIOKHEHUH Iocie-
JYIOIEH UMIUTAHTAlM HOBOTO aHTHAPUTMUYECKOTO
ycTpoiictBa ¢ DD (KpOBOTEUEHUSI, apTEPHOBEHO3HBIC
(buCTYnBI, THEBMOTOPAKC U Mp.) IPU MOBTOPHOM HX
[IPOBEICHNH Yepe3 U3MEHEHHbIE TKaHHU MOAKIIOYNY-
HOI1 obnactu [7].

B nanHOI1 cTaThe OmMcaH METO 3aMEHBI YHAOKap-
JUAIBHBIX AJIEKTPOIOB UMILIAHTUPYEMBIX aHTHAPUT-
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MHUYECKHX YCTPOUCTB MOCIE OPTOTOMHYECKON TpaHC-
TUTAHTAITIH CeP/LIA, JTUIICHHBII BEIIIICHA3BaHHbIX He-
JIOCTaTKOB.

OCHOBHBIM OTJIIMYMEM TIPEIUIOKCHHOTO METO/a
ABIISIETCSL TO, YTO IMPOKCUMAJIbHBIE CErMEHTHI pac-
CEUCHHBIX OO W TEHeparop AaHTHAPUTMUYECKOTO
YCTpOICTBA OCTABIISAIOT B UCXOAHOM TMO3MLIUH, a UX
3aMeHy WM yAaJeHHE BBHIMOJIHIIOT HE paHee deM
yepe3 TpHU HeNeNH Mociie TPaHCIUIAHTALUU Cepaua.
[Ipy 5TOM peHMIUIAHTAUIO HOBOW CUCTEMBI CTUMY-
JSUM OCYLIECTBISIOT OAHOMOMEHTHO C yJaJIeHUEM
MMPOKCUMAIILHBIX CETMEHTOB DD M CaMOTO aHTHAPHT-
MHUYeCKOro yctpoiicrsa. HoBble 3HIOKapauaibHbIE
AIIEKTPOABLI MPOBOMIAT IO MPOBOIHUKAM, BBOIUMBIM
yepes IaxTy A CTHIIeTa BHYTPU MPOKCUMAIbHBIX
CErMEHTOB paHee OCTABICHHBIX D).

[Ipeanaraemslii criocod COCTOUT U3 IBYX OTCPOYEH-
HBIX 110 BPEMEHH 3TaroB. Ha mepBoM sTane mepen kap-
JUOAKTOMHUEN y peuunueHTa 92 aHTHAPUTMHUYECKOTO
YCTPOWCTBA TIOTIEPEYHO TTEPECEKAIOT HA YPOBHE YCThS
BEpXHEH MOJION BEHBI, pa3lelisis UX TaKUM 00pa3oM Ha
JICTANBHBIE W TPOKCUMAIIbHBIE CerMEHTHI (puc. 1).
Cepane pelMIiMeHTa yaajsiioT BMECTe C AUCTaTbHBIMU
cermentamu D3. [locie 3TOro BBHITONHSETCS TpaHC-
TUIAaHTALUsl JIOHOpCKOro cepaua. IlpokcumanbHble
CEerMEHTBl PACCEUCHHBIX DD M aHTHAPUTMHUYECKOE
YCTPOHCTBO OCTABIISIIOT HA MTPEKHEM MECTe, 3aBepliast
XUPYPrUYECcKUi 3Tan TpaHcIutanTay (puc. 2). B mo-
CJICOTIEPALIIOHHOM TEPUOE MAIMEHTY POBOIAT KO-
PEKINIO TeMOANHAMUKHY, Ha3HAYAIOT UMMYHOCYIIPEC-
CUBHYIO TEPaHIO U aHTHOMOTUKOTEPAIIHIO.

CrrycTst TpU HEJenu TOCie TPAHCTUIAHTAIIMH BEI-
MOJHSIOT BTOpoi dTam. Eciu mpu 3TOM HEoOxonu-
MOCTH B MMIUTAHTAI[H HOBOTO aHTHAPHUTMUYECKOTO
YCTPOICTBA C DIEKTPOAMH HET, [TPEeKHEe aHTHAPUT-
MHUYECKOE YCTPOWCTBO YAAISIIOT BMECTE C MPOKCHU-
MaJIbHBIMH CETMEHTaMH paccedeHHbIX 33. B cinyuae
TIOJIOKUTELHOTO PEIICHHUST BOIPOCa 0 HEOOXOIUMO-
CTH PEHMIUIAHTALlMd HOBOW CHCTEMBI CTHUMYJSLUH
BBITTOJHAIOT YIaJICHHE aHTHAPUTMUYECKOTO YCTpOH-
CTBa, MPEABAPUTEIHLHO OTCOEAMHUB €ro OT MPOKCH-
MaJIbHBIX CETMEHTOB PACCEUYECHHBIX D0.

[ocneayronyo UMIUIAHTALMIO HOBBIX D3 ocCy-
IICCTBIIIOT C WCIOJB30BAaHMEM INAXT JJISI CTHIIETa
MIPOKCUMAIIBHBIX CEIMEHTOB D2, TI0 KOTOPBIM MPOBO-
IISIT TIPOBOIHUKH JI0 MECTa MpEAIoIaraeMoi HMIIaH-
Taiuu I (puc. 3). 3aTeM NPOKCUMAaJIbHBIE CETMEHTBI
pacceueHHBIX IEKTPOIOB YAAISIIOT ITyTEeM HX TPaK-
UM TI0 TPOBOAHHKY («over-the-wire»), ocTaBiss
MOCJIETHUN B MPEXXHEH mo3unun. Jlanee mpoBoauTes
UMIUIAaHTAIMS HOBBIX DD MyTEeM UX MPOBEACHHUS IO
MIPOBOJHHMKAM («over-the-wirey») WM 1Mo MHTPOIBIO-
cepaM, TaKXkKe IPeIBapUTEIbHO YCTaHOBJICHHBIM B
TIOJIKJTFOYMYHBIC BEHBI 10 TIPOBOJAHUKAM (puc. 4, 5).
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Puc. 1. Pacceuenue 3n00KapouansHulx 31eKmpooos:
1 — anmuapummuueckoe ycmpoiicmeo;
2 — cepoye peyunuenma;
3 — ducmanvnvie cezmenmot
paccekaemuix 31eKmpooos;
4 — npokcumanvHble cezmenmol
paccekaemuix 31eKmpooos

Puc. 2. Cxema pacnonoscenus 31eMeHmMos
AHMUAPUMMUYECKO20 YCHPOIICMEa
nocie umnaanmayuu cepoya 0onopa:

1 — anmuapummuyecxkoe ycmpoiicmeo;
2 — cepoye donopa;

3 — npokcumanvusie cezmenmol
Pacceuennuix )1eKmpooos

Puc. 3. Beeoenue nposoonuxa (1)

6 waxmy ona cmunema (2)
npoKcuManbHozo cezmenma (3)
pacceueHH0z0 IHOOKAPOUAIbHO2O0 INIEKMPOOa
00 npasozo xcenydouxa (4)
MPAHCRIAHMUPOBAHHO20 OOHOPCKOZ20 cepoua (5)
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MeTog 3ameHbl 3HAOKapANanbHbIX 3MEeKTPOAOB...

Puc. 4. Ycmanoeka 3amensemozo 3H00KApOUanbHoz0
anekmpooa (1) no npoeoonuxy (2)

Puc. 5. 3amensemuiii 3nekmpoo (1), nposedennwiii
no npoeoonuxy (2), u ezo oucmanwvuwlii noaioc (3),
YCMAaHO0BI1EHHbLIL 8 NPABOM HCeY)OUKe
annompancnianmama (4)

[Tocne wMmmIaHTaUMU 5SJEKTpoJa C MACCHBHOMN
(ukcanueil HHTPOAbIOCEPHI U3BIEKAIOTCA ITyTEM O[1-
HOBPEMEHHOTO pa3pbiBa M Tpakuuu. B Tom ciyuae,
KOTJIa UMILTIAHTUPYETCS SHOKAPIUAIbHBINA 2JIEKTPOA
C aKTUBHOHW (PUKCAIUEH, er0 BUHTOBOH HAKOHEYHHK
BBIIBUTaeTCs, IMOCJIe YEero MPOBOIHUK H3BIEKAETCS
W3 LIaXThI YIS CTUWIIETA IyTeM TPAKLHH.

Takum 00pa3oM, MHTPOIBIOCED W HOBBIH 3HIO-
KapIWalbHBIA AIEKTPOA MPOBOIAT MO paHee chop-
MHUPOBaHHOMY JIOXY, HCKIIIO4as HEOOXOAMMOCTH B
MTOBTOPHBIX KaTETEPU3AIUAX TOAKIFOUUIHON BEHBI
Y MPOBEJICHUU UHTPOJBIOCEPA U SHIO0KAPAHAIBHOTO
aJIeKTpoia yepe3 GuOpPOo3HO N3MEHEHHbBIE U KaJIbIH-
HUPOBaHHbIC TKaHM MOAKIIOUNYHOI oOmacTtu. bma-
rofiapsi 3TOMy CHMXKAETCSl PUCK MECTHBIX OCIJIOKHE-
Huil. I[Ipy HEoOXOAUMOCTH B HMILIAHTALUU Oolee
OHOro DD MMIUIAaHTAIUSl OCTAJIBHBIX MPOBOAUTCS
AQHAJIOTHUYHBIM criocoOoM. B manpHeleM moakito-
YeHHe BHOBb MMIUIAHTUPOBAHHBIX DD K aHTHApPHUT-
MHYECKOMY YCTPOUCTBY IMPOU3BOIUTCS OOBIYHBIM
Croco0OM; TeHepaTop aHTHAPUTMHUUECKOTO yCTPOii-
CTBa TaKKe MMIUIAHTHUPYETCS B paHee chopMupo-
BaHHOE JIOXKE.

DddexkrnBHOCTE M 6€30NACHOCTH TPEITIOKESHHOM
METOMKH WJTIOCTPUPYIOTCS CIEAYIOUIMM KIMHUYe-
CKUM IIPAMEPOM.

IMamment II., 45 netr, Haxoguicsd B OTAECICHUH
cepaeuHo-cocyauctoi xupypruu ¢ 30.12.2012 r. o
28.01.2013 1. ¢ TepMUHAIBHOW CTaauWed XpoHHUYe-
CKOMW CepJlIeYHOM HEeJ0CTaTOYHOCTH Ha ()OHE UIIeMH-
yecKol kapauomuonatuu. Panee ¢ 11e51b10 NEpBUYHOMN
MpO(MUITAKTHKA BHE3AITHOW CEPIECYHON CMEpPTH eMy
ObUIa BBITIOJTHEHA UMILIAHTALUS IBYXKAMEPHOTO Kap-
JmoBepTepa-1epuOpHIIIITOpa ¢ YHIOKAPAUATHLHBIMA
9NIEKTPOIaMHU B TMPABOM JKEJYI0YKEe U MPAaBOM Ipe-
cepauu.

31.12.2012 r. mauMeHTy BBINIOJHEHA OPTOTOMH-
gecKasl TPAHCIUIAHTAlMs cepima 1Mo OmaTpuaIbHOH
METOJIMKE B YCIIOBUSAX UCKYCCTBEHHOTO KPOBOOOpa-
[IEHUS ¥ aHTEPOTPATHON KPUCTAJUIONTHON Kapauo-
mierud. HemocpencTBeHHO nepes KapAuOdIKTOMHEH
BEITTIOJIHEHO TIOMIEPEYHOE pACCEUCHHE JHIOKAPIU-
aJbHBIX DIIEKTPOJOB PAaHEE HMMILIAHTUPOBAHHOTO
KapaHoBepTepa-1epuOpuILIsTOpa Ha YPOBHE YCThS
BEpXHEH TMOJIOW BEHBI C JajJbHEHIIUM yJaJeHU-
€M ceplla pPeIHIUeHTa BMECTe ¢ MPOKCHMAIbHEI-
MU CErMEHTaMU PACCEYEHHBIX 3SHIOKapIUalbHbBIX
ANIEKTPOMIOB. 3aTeM ObljIa BHITOJHEHA MMITTAHTAINS
JIOHOPCKOTO CepJla, OTKIIUEHHUE HCKYCCTBEHHOTO
KpOBOOOpAIICHNs, MMOAIINBAHIE K MPAaBOMY IIpen-
CEepPAMI0O U TPAaBOMY JKEIYAOYKY ODJIEKTPOAOB IS
BPEMEHHOM 3JIEKTPOKAPANOCTUMYJIISINN, CBEICHUE
KpaeB MepuKap/a U MOCIOMHOEe yIIMBaHUE CTEPHO-
TOMHOW PaHBI C OCTEOCHHTE30M TPYAUHBI U JIPCHH-
pOBaHHEM MepuKapa.

B Ommkaiimem mocieonepaoHHOM TIePHOE OT-
MeUaJHCh SIBICHUS XPOHOTPOIHON HEKOMIIETEHTHO-
CTH Ha ()OHE CHHJIPOMa MAJIOT0 CEepJIEYHOrO BHIOPO-
ca (yaapHblii 00BEM JOHOPCKOTO ceplia OKazajics
B JIBa paza MEHBIIE, YeM Cepala PEIHNUCHTa) IpU
OTHOCHUTEJIbHO HOPMaJbHOH (DYHKLUMHU €CTeCTBEH-
HorO BoamTensi putMa. CHIDKEHHE MHHYTHOTO OOB-
eMa KpOBOOOPALIeHHUS U CEePIIeYHOro BhIOpoca ObLIo
KOMIICHCHPOBAaHO paboTOi BPEMEHHOW CHCTEMBI
ANeKTpoKapauocTUMyisiuun Ha yactore 90-100 num-
MyJIbCOB B MUHYTY. Ha BTOpBIE CyTKHM NpOM3BEICHO
yaalieHue apeHaxel. B TeueHue Hemenu Obuia go-
CTHTHYTa aJeKBaTHAas MOTPEOHOCTSIM OpraHM3Ma
HacocHas (QyHKIUsS cepAaua Ha (OHE CIOHTAHHOTO
MIPEACEPIHOTO PUTMA, B CBS3H C YeM DIICKTPOIBI IS
BPEMEHHOM 3IIEKTPOKAPAUOCTUMYIISALUU ObUIH yra-
nensl. [1o OKOHUYaHWM BTOPOI HEZENN TOCIIEoTepaIu-
OHHOTO TepUoja CTana MporpeccupoBaTh OpaguKap-
s, o moBoxy koropoit 21.01.2013 r. BemomHeHa
OJTHOBPEMEHHasl ACUMIUTaHTaLs KapAuoBepTepa-Jie-
(bubpwIIsATOpPa BMECTE C AUCTAIBHBIMH CETMEHTAMH
pacCeYeHHbIX PHIIOKApAUAIbHBIX JEKTPOIOB U OfI-
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HOMOMCHTHO! MMIUTAHTALUCH MOCTOSIHHON CHCTEMBI
AIEKTPOKAPIUOCTUMYISIIINHA C SHAOKapANATEHBIMH
JNIEKTPOJAMHU B MPABBIH KEITYIOUCK U MPaBOC MPE/-
cepaue T0 MPEATI0KEHHOMY METOY.

B nocrneonepaiioHHOM TEPHOE OCIOKHEHHN HE
HaOJIOIaI0Ch, PAHBl 3aKIIH IEPBUYHBIM HATSDKCHU-
em, 28.01.2013 r. manMeHT BBIMUCAH B yAOBIETBOPU-
TEJIIEHOM COCTOSTHHH.

B Teuenune nocnemyomero roga HaOMIOIEHUS OC-
JO)KHEHUH, B TOM YHCJIEC MECTHBIX, HE 3apEeTHUCTPH-
poBano. J[BaxIpl MPOBOJMIACE IPOBEPKA (PYHKIIUU
MMIUIAaHTHPOBAHHOW YHAOKAPANAIBEHON CHCTEMBI T10-
CTOSIHHOW DJICKTPOKAPAMOCTUMYIISIIINHY, TOKA3aBIIAsI
HOpMAaJbHOE €€ (PYHKIIMOHHPOBAHNE.

B 1aHHOM KIMHMYECKOM Cliydae BBIOJIHCHHE
MIPEUIOKEHHOTO crocoba 1mo3Boswio 3¢dekTnBHO
OPOBECTH 3aMEHY HHIOKAPIUAIBHBIX 3JICKTPOIOB
UMIUTAaHTHPYEMBIX aHTHAPUTMHYECKUX YCTPOUCTB
MOCJIe OPTOTOMMYESCKON TPAHCIUTAHTALUHU CEPALA IO
OuarpuaabHOH METOIMKE, U30ekKaB MPH ITOM MECT-
HBIX OCJIOKHEHHH.

Ham omeIT opTOTOMWYECKWX TpaHCIUIAHTAIHHA
Cep/lia COCTABISCT CBSITh ClydaeB. B mectu u3 Hux
BO3HMKJIA HEOOXOAMMOCTh B PEHMIUIAHTAIUH HC-
KyCCTBEHHOTO BoauTelsi purMa. ONMUCAHHBIA METOI
YCIICITHO WCIIONB30BaH y BCEX IIECTH ITAIlCHTOB,
OpU 3TOM HH B OJHOM ClIydac HE OBUIO OTMEYCHO
MECTHBIX OCJIOKHCHHUI IIOCIIE yNaleHHs aHTHAPHT-
MHUYECKOro YCTpOHCTBa ¢ DD M IpHU MOCIeayIoLeH
MOBTOPHON MMIUTAHTAIINH.

OmeemcmeenHvlil A8mMop 3a NepPenucKy:
JIOKTOP MEIULIMHCKUX HAYK

Mamuyp Cepreii EBrenbesuu,
3aBEJYIOIINH OT/IEJIOM JIMAarHOCTHKU

CeP/ICUHO-COCYUCTBIX 3a00/IeBaHUI
HUU KIICC3
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