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MATUNETHUE PE3YNbTATbI MPUMEHEHWA METOOWKW
«3AMOPOXEHHbIW X0BOT CIIOHA»
[MPWU PACC/IOEHWW TPYAHOW AOPTbI

KO3JIOB B.H.!:2, TAH®WJIOB JI.C.1, XOJJAIITMHCKU N.A.3

I Omoenenue cepoeuno-cocyoucmoii xupypeuu, Hayuno-uccaedoeamenvciuii uncmumym kapouosoeuu, Tomckuil
HAUUOHANbHYLI Uccaedoeamensckuil meduyunckuil yenmp PAH,

2 Kagpedpa eocnumanwvroii xupypeuu, Cubupckuii 2ocyoapcmeennbiii meduyunckui ynusepcumem Munsopasa P®,

3 Kagpedpa komnnekcroil uHGOpMayuorHOl 0e30nACHOCIU 1eKMPOHHO-8bIMUCAUMENbHbIX cucmem, Tomckuil
eocydapcmeenHblll yHugepcumem cucmem ynpaeienus u paduossekmponuxu, Tomck, Poccus

IIpoanasusupoeana sghghexmuenocmo eubPUOH020 BMEULAMENLCMBA NO MEMOOUKE «3AMOPONCEHHBLI X0O0M
CAOHA» 8 CPedHeCPOUHOM nepuode HAOAO0eHUS Y OOAbHBIX C PACCAOCHUEM AOPMbL.
3a nepuod 2012—2018 ee. evinoaneno 44 npouedypsl no memoouke «3amopoNCeHHbLI X000m CAOHA» NpU

paccaoeruu epyoHoti aopmol munos A u B no Cmanghopdckoii kaaccuguxayuu. Bee emewamenvscmea npoeoou-
AUCH 8 Yca08uUsax ymeperHoil eunomepmuu (25—28 °C) yupkyaamoproeo apecma c yHuaamepaivHoii nepgysuetl
20/108H020 M032a Hepe3 Opaxuoyedanvhblii cmeoa.

Cpeduuii duamemp umniaumupyemozo cmenm-epagpma cocmagua 27,7+2,8 mm (Ouanazon 24—30 mm).
Jucmanvubiit kpaii cmenm-epagpma onpedensncs na yposue nuxce Th9 6oaee uem ¢ 65% cayuaes (Ouanaszon
Th7—Th12). [Ipokcumanvhas gpuxcayus cmenm-epapma 8blN0AHANAC, HA YPOBHAX L0—23, npeumyu,ecmeesHo
63one Z3(72,7%). Tpuoyamuonesnas nemanvrocms cocmasuna 6,8%, cocnumanvias — 15,9%. [lamusemnusnsn
BbIICUBAEMOCb NPU OCIMPOM U XPOHUUecKoM paccroenuu aopmot (PA) muna A docmueana 100 u 80% coom-
eemcmeenno (p=0,175). IIpu ocmpom PA muna B 5-remussn evicusaemocms Haxoouracs Ha yposie 62,2%,
npu xporuueckom — 25,0% (p=0,057). Ceoboda om peurnmepgeryuii npu ocmpom u xponuteckom PA muna
A cocmasuna 100 u 66,7% coomeemcmeenno (p=0,286). Ilpu ocmpoii popme PA muna B céob60oda om aop-

manwvHbIX peunmepeenyuil docmueana 100%, npu xponuueckoi — 75% (p=0,123).

PexoncmpykmueHbie onepayuu, 8bINOAHAEMble N0 MEMOOUKE «3AMOPOICEHHBLI X000M CAOHA» , AGASIOMCS
IppeKmueHbIM XUpypeuuecKum AeueHuem O0AbHbIX ¢ paccioeruem epyoHoil aopmol, 00eCneHusarn UM y0oe-
NeMBOPUMENbHbLI KAUHUYECK ULl pe3YAbmam 6 cpedHecpo4HOM nepuode Haba0eHUs.

Karoueewie caosa: paccioenue aopmol, «3aMopodiceHHblil xobom crona», E-vita open plus, cpednecpounas

eblocueaemocnib, peunmepeerHuyul.

BBELEHUE

OTKpBITasT PEKOHCTPYKIIVS IIPOKCUMATBLHBIX OTIEIOB
rpynHoii aopTsI (I'A) ¢ OTHOMOMEHTHOI UMILTAHTAITCH
CTeHT-TpadTa B HUCXOISILLYIO a0pTy, TaK Ha3blBaeMasi
TEXHOJIOTHST «3aMOPOXEHHBIN X000T cioHa» (frozen
elephant trunk — FET), nmpnob6peTaeT Bce OOIBITYIO
MONYJISIPHOCTb CPpeAy MALMEHTOB C MYJIbTCETMEHTaAPHOM
natonorueit I'A. I1pu paccnoenuu aopthl (PA) naHHas
MeTOAMKA MO3BOJISIET CTAOMJIM3UPOBATh UCTUHHBINA
IIPOCBET M IEPEKPBITh 30HHI entry/re-entry IMpoKCH-
MaJIbHOM YaCTHA HUCXOASIIEH aOpTHI.

PaHHue pe3yabTaThl IPUMEHEHMST TEXHOJOTUM «3a-
MOPOXKEHHBII XO00T CJIOHA» IEMOHCTPUPYIOT BHICOKYIO

3 DeKTUBHOCTE MeTOANKM [ 1, 2]. OmHaKo B cOBpeMeH-
HOM JIuUTEpaType HeIOCTaTOYHOE BHUMaHUE YAEIEHO
AHAIMTHIECKOM OIIEHKE OTCPOUYCHHBIX PEe3yIbTAaTOB
TMOIOOHBIX TMOPMIHBIX BMEIIATeIbCTB [3].

Llenbro paboThI MOCTYKIII aHAN3 3(PHEKTUBHOCTA
TUOPUIHOTO BMEIIATEILCTBA, IIPOBEACHHOTO OOJTEHBIM
¢ PA no Metoauke «3aMOpPOXEHHBIIA XO0OT CJIOHA»,
B CpETHECPOYHOM TIepHOAC HAOTIONCHMSI.

MATEPWAJTbI U METO[LbI
C mapta 2012 1o deBpann 2018 rT. TIOCIETOBATEIH-
HO MPOOIEepUPOBaHO 44 MalueHTa ¢ pacCloeHUueM
I'A TunoB A n B mo CraHdopackoii kiaccudukannum
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Ta6myal| 1MW JIETOUHOTO CTBOJIAa. B aTHmx
XapakTepuCTHKa NaLMeHToB cllyd4adx ONTUMAaJbHBIA pasMmep
lNokasartenb Bcero Paccnoenue aoptbl TuNa A - Paccnoenue aoptbl Tuna B CTeHT-TpadTa ONMpenessid myTeM
(n=44) 0CTPOE | XpOHudeckoe  ocTpoe (n=5) = xpoHmueckoe | KOMIPOMUCCHOTO BHIOOpA MEXIy
(n=10) (n=16) (n=13) IVaMeTpaMu OOIIEro M MCTUHHO-
Bospacrt, net 5454111 53,717 52,411 52,3111 52,9111 rO MPOCBETa HUCXOMAIICH aOPTHI.
Mysxckoi non, n (%) 30 (682%)  7(100%) 8 (50,0%) 4(800) | m(sse%) | AomycTumo HeGombuioe (10 10%)
HeoTnoxHoe 13 (295%) = 10 (100%) 0 3 (60,0%) 0 TIPCBLILICHIE pasMepa CTECHT-
BMELLATeNbCTBO rpadTa MO OTHOUIEHUIO K M-
(>24 4 nocne aMeTpy MCTUHHOTO TMpPOCBETa
gamqgms] aopTHl. UMIITaHTALIMIO THOPHI -
: : HOTO YCTPOMCTBA ITPOBOAMIN IO
Eﬁgﬁ_l”afg;fzgg‘me 3(68%) 0 3 (188%) 0 0 KOHTPOJIEM UPECTUIIEBOIHON
Ha A axokapauorpapuu. IMorpyxanu
WBC 10(227%)  1(14,3%) 4 (25,0%) 2 (40,0%) 3 (23,1%) CTEHT-TPaT B HUCXOMAIIIA OTIEN
OB NIX ~40% 2 (65%) 0 2 (125) 0 0 Ha HaOOJIBIIYIO IUTMHY AOPTHI JIJIsI
: : ee MaKCUMAaJIbHOM CTaOVIIN3aLVN.

KpeaTuHiH Kposw 5 (11.4%) 0 1(6,3%) 3(60,0%) 1(77%) O
<150 1/ MKCAaIMI0 MPOKCUMAIb-
XOB/1 3(6,8%) 0 2 (125%) 0 1(77%) HOI 4YacTu cTeHT-rpadTa ocy-
- ; : IMIECTBJISININ OOBUBHBIM IIBOM
CaxapHblit inabet 2 (4,5%) 0 0 0 2 (15.4%) MOHO(DHIAMEHTHOH HETBIO 4/0
OHMK B aHaMHe3e 3(6,8%) 1(14,3%) 1(6,3%) 0 1(77%) C MCTIOJBb30BAHMEM «COHIBNY-
Cunnpom Mapdana | 2 [45%) 0 2 (12.5%) 0 0 TexHUKU». B 32 (72,7%) ciyuasx
pumevarne. NBC - nwemnyeckas 6onesub cepaua; OB JIX - ppakuns Bbi6poca nesoro xenynoyka; XOb/1 - IUCTAJbHBI aopTaJibHBIM aHa-
XpOHuYyeckas 06cTpykTuBHas 601e3Hb nerkux; OHMK - octpoe Hap, MO3roBoro KpoBoo6p CTOMO3 CbOpMI/Ip OBAJIX 3a JIEBOI

C MCTIOJIBb30BaHNEM METOIMKH «3aMOPOXEHHBIN X000T
cioHa». B mccnemosanue o 30 (68,2%) MykanH
u 14 (31,8%) xenmud. CpenHuii Bo3pacT NallMeHTOB
cocrasu 54,5 roma [51; 63]. CTpykTypa aopTajbHOMU
IMaTOJIOTUH Y TTAIIMEHTOB OTpaxkeHa B Ta0JI. 1.

B kxauecTBe OCHOBHOTO MeTOIa MCCICIOBAHUS
matooruu ['A MCIToIb30BaId MYJIBTHUCIHPAILHYIO
KoMItbIoTe pHYI0 ToMorpacduio (MCKT). B skcTpeHHBIX
CIyJasx OLIEHWBAIN a0OpPTaJIbHYIO IAaTOJIOTHUIO Ha OCHO-
BaHWM TaHHBIX TPAHCTOPAKAJIBHON 1 YpEeCITUIIIEBOTHOM
aXoKapauorpadum.

IIpote3upoBanue ['A BBHITIOJHSIIM JOCTYIIOM 4Yepe3
CPEeIMHHYIO CTEPHOTOMUIO B YCIIOBHSIX YMEPEHHOM TH-
morepmun (25—28 °C). B KauecTBe 3aIIMTHI TOJIOBHOTO
MO3ra Ha 3Talle MUPKYISITOPHOTO apecTa IMPUMCEHSIIN
YHIUIaTepaJIbHYIO Iepdy3uto uepe3 opaxuoredarbHbIN
CTBOJI COTJIACHO OITMCAHHOM paHee TeXHUKE [4].

B kaxmom cirydae UCITOIb30BaIN THOPUIHBIA CTCHT-
rpadt E-vita open plus (Jotec, 'epMmanmst) nuamMeTpoM
oT 24 mo 30 MM u mmmHo# 150 mMm. Pasmep HeobOxoam-
MOTO IIJISI MMITJIAHTAIlMU CTeHT-TpadTa oIpemeIsiin
no ganueiIM MCKT-aoprorpadpum mo onepannu. I[Ipu
octpoM PA mpu BeIOOpE pazMmepa cTeHT-TpadTa OpUeH-
THUPOBAJINCh Ha OOIIMI THaMeTp HUCXOMSIIEH aopThI
Ha ypoBHe OM(dypKaluu JerouHoro crpojia. IlauueH-
TaM JAaHHOI T'PYIIIBEI BaXXHO ITOZ00OpaTh aleKBATHBIN
pa3Mep CTeHT-TpadTa, He ITOITyCKas eTro IIPeBhIIIICHNS.
IIpu xponnueckom PA uzmepsiian oO1mnii 1 UCTUHHBIA
IIPOCBET HUCXOMSIEH aopTHl Ha ypOBHe OMpypKa-
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MOAKITIOUNYHON apTepueii, a B 12

(27,3%) — npokcuMajbHee 3TOM
30HBI. «IIpokcuManuszanus» JUCTAIbHOTO aOpTajb-
HOTO aHAacTOMO3a O0yCJIOBJIeHAa aHATOMHYECCKUMU
OCOOCHHOCTSIMH, 3aTPYOHSIOIMIUMU MOOHMIN3AIINIO
MUCTATLHOW YaCTHU AYTU A0PTHI, & TAKXKE BBICOKUM
PHMCKOM TTOBPEXICHUS pa3INYHBIX CTPYKTYp. JaHHas
TaKTHKa TO3BOJISIET COKPATUTh BpeMs OUCTAJIbHOMU
PEKOHCTPYKIIMH OyTU aopTHl. [locie BHITOTHEHUS
IWCTAIbHOTO aHACTOMO3a OCYIIECTBIISIN TPAKIIUIO
COCYIMCTOIO IIPOTe3a U3 CTeHT-TpadTa 1 HaKIamabIBa-
JIV Ha HETO 3aXXUM. Y CTaHABJIMBAIN TOIOJTHUTEIHHYIO
apTepHaTbHYI0 KaHIONIO B IIPOTE3 HIKE MECTa 3aXKM-
Ma M BO30OHOBJISUIM KOPIIOPATbHOE MCKYCCTBEHHOE
KpPOBOOOpAIIIeHNE C pACICTHON 00bEMHOMN CKOPOCTHIO
¥ MOCJICAYIOIMM COTpeBaHMeM ITanmueHTa. Hapsmoy
C 3TUM IIPOBOAWIIN PEKOHCTPYKIIAIO COCYIOB IyTH a0p-
THI C TIOMOIIBIO OCTPOBKOBOM TEXHUKM, AcOpaHIITNHTA
WA codeTaHueM MeTonmK. I1o 3aBepIIeHUM 3TOTO
aTalla BOCCTAHABJIWBAJIK OMJIAaTepaIbHYIO IMepdy3uio
TOJIOBHOTO MO3Ta. B mociieqH010 ouyepenb BRITIOIHSIIN
NpoKCUMaJIbHYIO peKOoHCcTpykKuMio I'A, a Takxke He0O-
XOIWMEBIE COYeTaHHBIC BMEIIATeIbCTBA Ha A0PTATbHOM
KJ1araHe ¥ KOpOHAPHBIX apTepusix (Tadi. 2).

B mepwmon Bceit omepanuu, a TakKKe TUPKYIITOP-
HOT'O apecTa OlLICHWBAJIM IOKAa3aTen IepeOparbHOM
okcnmeTpun (Invos 5100 — Somanetics Corp., CILIA)/
Foresight — Casmed, CIIIA). ApTepuaibHOe DaBJIcHUE
KOHTPOJIUPOBAIU ITyTEM €ro IPsIMOTO M3MEpPeHUS
B 00euX JIydeBHIX apTepusx. LlereBrie 3HaYCHUS BEIIH-
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Tabmmya 2
WuTpaonepaunoHHble AaHHble
Nokasatenb Bcero Paccnoenue aoptol TMNRA A | PaccnoeHue aoptbl Tuna B
(n=44] 0CTpoe  XpoHuyeckoe : ocTpoe (n=5) | XpoHuyeckoe
(n=10) (n=16) (n=13)
CoyeTaHHble onepaLmum
AKLL 7 (15,9%) 0 1(6,3%) 1(20,0%) 2 (15.4%)
NAK 7(158%)  1(10,0%) 4 (25,0%) 0 0
PEKOHCTPYKLIMS COCYA0B ayri
OcTpoBkoBas TexHuka - 21 (477%) - 8 (80,0%) 6 (375%) 3(60,0%) 4(30,8%)
NeBpaHLumnHr 13(295%) | 1(10,0%) 7 (43,8%) 0 5 (38,5%)
Kom6uHaums metomos i 10 (22,7%) i 1(10,0%) 3(18,8%) 2 (40,0%) 4(30,8%)
XapaKTepucTuKa UMNIaHTUPYEMOro CTeHT-rpadTa
Pasmep cTeHT-rpagra : 277428 212423 275423 216+2.2 28,215
(amanason), Mu (22-40) (24-30) (24-30) (24-30) (24-30)
YpOBEHb MCTaNbHOMO a0pTaNbHOM0 aHaCcToMOo3a:
70 1(23%) 0 1(6,3%) 0 0
71 1(23%) 0 0 0 1(77%)
7?2 10 (22.7%) 0 5 (31,3%) 0 5 (38,5%)
73 32 (727%) i 10 (100%) 10 (62,5%) 5 (100%) 7 (53,8%)
30HbI HUXHEr0 Kpast:
Th7 5 (14%) 0 1(6.3%) 1(20,0%) 3(231%)
Th8 10 (22.7%) 0 2 (125%) 2 (40,0%) 6 (46,2%)
Th9 12 (273%) - 7(70,0%) 1(6.3%) 2 (40,0%) 2 (15.4%)
Th10 9(205%) : 2(20,0%) 5 (31,3%) 0 2 (15.4%)
Thit 6(136%)  1(10,0%) 5 (313%) 0 0
Th12 2 (45%) 0 2 (12.5%) 0 0

llpumeyanne. AKLL - aoprokoporapHoe LuyHTupoBaHue; [TAK - npoTe3nposaxmne aopranbHoro knanana; Z0-Z3 - 30Hb!
PopMUPOBaHNS ANCTASIbHOIO a0PTa/IbHO0 aHAcToMo3a; Th7-Th1Z2 - 0603HaYeHne Tes rpyaHbIX N03BOHKOB.

Tabmmya 3
BpeMeHHbIe XapaKTepuCcTUKM rM6pUAHbIX BMewwaTenbeTs (MuH)
Mokasatenb Bcero Paccnoenue aoptbl TMna A Paccnoenue aoptbl TMna B
(n=44) octpoe | Xpoumyeckoe i octpoe (n=5) | XpoHuueckoe
(n=10) (n=16) (n=13)
Bpewms onepaLuu 1 [W2: ¢ 420 [409; 4656 [458; | 4276 [412: 433] 4131 [405; 415]
427] 423) 471]
Bpems VK 2176 [209; = 2219 [214; 230 [220; 232] 2632 [253; 199 [178; 203]
221] 227] 269]
Bpems cepaeyHoro | 1448 1[139; i 1714[167; 11683 [159; 172] | 140 [137:147] 1218 [114; 124]
apecta 148] 175]
Bpema LA 431 (4. 46) ¢ 42 [41; 45] 117 [40; 44] 439 [41; 45] Ly [41; 46]
Bpems AMMM 629 [59: 64] : 62[58:63] | 692 [65;72] 58,4 [56: 64] 71,2 [66; 73]

[0/10BHOro Mo3ra.

lpnmeyarne. UK - nckyccreerHoe kpoBoobpaiyenne; LA - unpkynaropHeii apect; AlIMM - anterpagras nepgysus

YUHBI TEMAaTOKPUTA Ha 3Talle IUPKYIITOPHOTO apecTa
MOAAEPKUBAIA Ha ypOBHE He MeHee 25%. MOHUTOPUHT
¥ ApeHUPOBAHNE TaBJICHNS CIIMTHHOMO3TOBOI XKIIKOCTH

HE IIPOBOANJIN.

Bce BhITIMcaHHBIE U3 cTAallMOHAapa MallMeHThI TTPO-
XOIVIV KITMHUYECKUI ocMOTp ¢ TipoBeaeHneM MCKT-
aoprorpaduy B CTallMOHAPE WM 110 MECTY KUTETbCTBA

oIlepaluii.

yepes 6 1 12 Mec rocJie onepanuu,
3aTeM €XETOIHO.

Jnst 00beKTUBU3AL MU YPOB-
HS TpoM0O3a JIOKHOTO KaHaja
npu PA ucnoib3oBajlu CErMeH-
TapHYIO CXeMY, IPEIJIOXKCHHYIO
M. Shrestha, et al., Tme cermMeHT
A — paccTosSHHE OT OUCTallb-
HOTO aopPTaJIbHOTO aHACTOMO3a
IO YPOBHS JIEBOTO IIpeAcepaus
(y moceonepallmOHHBIX 0OJTBLHBIX
5TO COOTBETCTBOBAJIO YPOBHIO MM-
TUIAHTUPOBAHHOTIO CTEHT-TpadTa),
cerMeHT B — oT ypoBHS JIEBOTO
Tpeacepars 10 IPeBHOTO CTBOJIA,
cermeHT C — OT ypoBHS auadpar-
MBI 1o 6MdypKaluy aopThI [3].

Jlns cratuctudeckoi obpa-
OOTKM ITAaHHBIX MCIIOJb30BaIA
nporpammy SPSS 17 g Windows
(SPSS Inc., CIIIA). KomuuecT-
BEHHBIC TTOKa3aTeJan, IMOTINHS -
oIrecss HOPMaJIbHOMY 3aKOHY
pacmpenesieHUsI, OCHIBAIM C I10-
MOIIBI0 cpemHero 3HaueHUs (M)
W CTAaHZAPTHOTO OTKJIOHECHUS
(£SD); He MOMYMHSIOIINECS HOP-
MaJbHOMY 3aKOHY pacIiperueie-
HUS — C TOMOIIbIO MeuaHbl (Me)
¥ MTHTEPKBAapTHJIBHOTO MHTEpBaIa
[Q25—-Q75]. IToka3arenu, xa-
paKkTepusylollue KauyeCTBEHHbIE
TIPU3HAKH, OTIPEICIISIIN C YICTOM
a0CcoNOTHOTO Yncia (n) M oT-
HOCHUTEJIbHON BenuuuHbl (%).
I[Ipu aHanm3e BBIKMBACMOCTH
W CBOOOIBI OT pEHMHTEePBECHIIMMA
ONepUPOBAHHBIX MALIMEHTOB MPU-
Mmensamm meton Kaplan — Meier,
CpaBHEHHME KPHUBBIX IIPOBOIUIN
C WCIIOJIb30BAHMEM JIOT-PaHK-TE-
cra (JorapupMHUIECKOTO PaHTO-
BOTO TecTa; aHTI. log-rank test).
Pazmamst canTan oCcToOBE pHBIMU
npu p<0,05.

PE3Y/NbTATHI

B Ta6x. 3 mpencraBieHBl OC-

HOBHBIC BPEMCHHBIC XapaKTCPUCTUKH BBIITOJHCHHBIX

Kaxk rrokazano B Ta071. 4, B paHHEM IIOCJICOIIepaIliOH-
HOM ITepHOIE YaCTOTa ITOCTOTHHOTO HEBPOJIOTMIECKOTO
neduLuTa TOJOBHOTO Mo3ra coctaBmiua 2,3%. Ilpu
5TOM HE OTMEYECHO 3ITM300B UIIEMUYECKIX KaTacTpod
CO CTOPOHBI CITMHHOTO Mo3ra. Takke He BBISIBIICHO CIIy-
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memmas| ¥ 80% cooTBeTcTBeHHO (p=0,175).
MocneonepawuoHHble XapaKTepuCTUKM Mpu octpoii popme PA Tuma
Noka3atenb Bcero Paccnoenue aoptbl TMRAa A | PaccnoeHue aoptbl TUna B B 5-yeTHsAA BBIXMBAaEMOCTb J0O-
(n=44) oCTpoe . XpoHuyeckoe . octpoe [n=5) | xponuveckoe | CTHLIA 62,2%, TIp1 XPOHIIECKOI —
(n=10) (n=16) (n=13) 25,0% (p=0,057) (puc. 1).
THA 2 (4:5%) 0 0 1(20,0%) 107%) B cpok mo 5 nmet mpocnexkeHbl
WHeynbT 1023% 0 0 0 107%) pe3yabTathl 37 manueHToB ¢ PA
(100% BbIMMCAHHBIX U3 CTALIMOHA-
CnnHanbHas 0 0 0 0 0
ALIEMHS pa). [locne onepauun y 16 (43,2%)
3nT 13(295%)  1(100%) | 4(250%) 3 (60,0%) 5 (38,5%) MCCIICAYEMBIX € paclpOCTPaHCH M-
€M IUCCEKIINUA aOpTHl B OUCTAID-
KpoBoTeuerite 2 (45%) 0 1(63%) 1(20,0%) 0 e 1 PTH B X
: : : : - HOM HaINpaBJIEHUU IO YPOBHSA
MpoanexHas 31(705%) i 7(70,0%) 10 (62,5%) 4(80,0%) 10 (76,9%) adparMbl TOXHBIA KaHaT GbLT
BEHTUNSLMS NIErkux
(6onblue 48 u) TIOJTHOCTBIO TPOMOMPOBAH Ha BCEM
30-AresHas 3 (6,8%) 0 1(63%) 1(20,0%) 1(77%) HpOTAXCHIM.
NeTanbHoCTb N3 21 (56,8%) manuenTa
locnuTanbHas 7 (15,9%) 0 2 (12.5%) 2 (40,0%) 3 (231%) C paclpoCTpaHEHNEM NUCCEKINN
NeTanbHOCTb o OudypKanuyd aopThl MO JaH-
Tpumeyarme. THA - TDaH3UTOPHES MLEMNYECKaS aTaKa, 3ITT - 3aMEeCTUTENbHES I0YEYHAS TepamHs. HeIM MCKT B cpenHecpoYHOM

YaeB KapIUaJbHBIX OCJIOXKHEHMIA. Beero B o01eli rpymre

manneHToB 30-THeBHASA W TOCIIATAJIbHAS JICTATbHOCTh
coctaBuia 6,8 u 15,9% coorBercrBeHHo. [Ipuunnamu
CMEPTH SIBUJIVICH: pa3phbiB OPIOITHOM aopTel (n=2), Te-
MOpparundecKuii Mok (n=2), CHHAPOM ITOJIMOPTaHHOMN
HEIOCTaTOYHOCTH (n=3).

3a 5-yeTHuii epron HabmoaeHu (B cpemaem 23117
Mec) ymepito 6 (16,2%) u3 37 BEIMMCAHHBIX MAITUEHTOB.
B cTpykType JeTarbHOCTH OTMEUEHBI MaCCUBHASI TPOM-
0605M00muUs JIeTouHOoM apTepum (n=1), cepaeuyHasi He-
IOCTAaTOYHOCTH (n=3), MHCYIBT (n=1), B OTHOM ciIyJyac
MIPpUYWHA CMEPTH He ycTaHoBJIeHA. Cpenn 00CyKIaeMbIX
MMAIIIEHTOB HE BBISIBJICHO a0PTO-aCCOMMUMPOBAHHOM
cMmept. Hu y omHOTO M3 yMepIInX NallMeHTOB He OBbLIO
IMOKa3aHUM K MTOBTOPHBIM PEKOHCTPYKIIMSIM TTPOKCH-
MaJbHbIX oTaesnoB I'A.

TaxuM 06pa3oM, BEKMBAEMOCTh CPEIU ITAIIEHTOB
C OCTpBIM U xpoHmndecknM PA tuma A coctaBuia 100

TIepUOIE TIOJTHBIN TPOMOO03 JIOXKHO-
To KaHaJjia OIpeIelIsuICsT: Ha YpOBHE ceTMeHTa A —y 18
(85,7%), cermenta B — y 5 (23,8%), cermenta C — y 4
(19%) (1abm. 5).

[ToBTOPHOE IIAHOBOE BMEIIATEIFCTBO HA TMCTAJIb-
HBIX OTIeJIaX aOPTHI MpoBeaeHo 3 U3 21 mamueHTa, 94To
coctaBuiio 14,3%. Y 2 (66,7%) u3 HuX GbLIO XpPOHUYE-
ckoe PAtuna B,y 1 (33,3%) — xpounueckoe PA tuma A.
CpeaHuii MHTepBaJ 0 BTOPOTO 3Talta cocTaBmI 813,5
Mec (muamna3oH 6—12 mec). BceM aTvM manmeHTaM mpo-
BelleHa OOITOJTHUTEIbHAS MMIUIAHTALIMS CTCHT-TpadTa
B HUCXOISIIINI OTIE A0PTHI 10 YPOBHS YPEBHOTO CTBOJIA
C 1LIEJTBIO SJIOHTAIINN «3aMOPOKEHHOTO X000Ta CIIOHA».

Takum obOpa3om, cBOOOIA OT MOBTOPHBIX BMeEIlla-
TEJILCTB Y HAIIMEHTOB C OCTPBIM M XpOHMYeCKUM PA Trma
A cocraBuia 100 u 66,7% coorBerctBeHHO (p=0,286).
I1pu octpom PA Tuma B cBoGOga OT a0pTajibHBIX PEUH-
TepBeH1uit nocturaia 100%, npu xponuueckom — 75%
(p=0,123) (puc. 2).

100%

80%
| 62,2%

Log Rank p=0.175

Log Rank p=0.057

OBCYXAEHKUE

MeTognka «3aMOPOXEH-
HBI X000T ClIOHa», HalleJeHHasd
Ha MaKCHUMaJbHO BO3MOXHOE
paInKajJbHOE OMHOSTAITHOE BME-
aTeJIbCTBO, pacHIMpHa Kap-
IVNOXMPYPIUUSCKUI apceHall U B
3HAYNTEIILHOM Mepe YIIpOoCTuia
JICYeHHNE CIOXHBIX CIydaeB 3a-
o6oneBanuii 'A. K Hacrosmemy
BpeMEHHN OCHOBHBIM TTOKa3aHUEM

25%

d ' o ™
=g & Lt .

Cpor Habniogenna (vwec)
PaccnoeHue aopTel TWNa A

Cpok nabmogenus (mec)
PacchoeHue aopTel TMNA B

K MCIIOJIb30BAHUIO 3TOM TEXHO-
JIOTUM SIBIISIETCSI HE TOJAbKO PA,
HO TakxXke aHeBpuU3Mbl ['A, xoTs

o wa

Puc. 1. Kpusbie BbixuBaemocTv Kaplan-Meier npu paccnoexun aoptel Tuna A (cnesa), npu pac-
CNoeHun aopThl Tna B (cnpasa) B cpeaHecpOYHOM nepuoae HabioaeHns
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3TOT BOIIPOC IO CUX ITOP OCTACTCSA
OTKPHBITBIM [5—7].
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mémas|  TIPOKCAMAJIBHON PEKOHCTPYKLIMU

CoCTOSIHME NOXHOFO KaHana B CPeHeCPOYHOM nepuoae A0DTHI KOPPETUPYET C €€ PACIINPE-

Y NauMeHToB C paccnoeHneM aopTbl HUXKe anagparmbl HUEM, HeyOBTeTBOPHTETbHEIMN

XapaktepucTuka Bcero Paccnoenue aoptbi TMRa A | PaccnoeHue aoptbl TUna B I/ICXO,I,[aMI/I OTepalny, a TAKXKE
(n=21) 0CTpoe  XpoHuyeckoe : ocTpoe (n=3) | XpoHuyeckoe HEO6XOIMMOCTHIO B PEUHTED-

(n=5) (n=4) (n=9) BE€HLMSIX B OTHAJICHHOM II€PUOIE,

CermenT A mpocrurarommx 30%. B 1o xe Bpe-

MonHbIi TPOMB03 18 (85,7%) 5 (100%) 4 (100%) 2 (66,7%) 7(778%) Mg codeTaHMEe MPOKCUMAaIbHOMI
YacTuyHbIi TPOME03 | 3 (14,3%) 0 0 1(33,3%) 2 (22.2%) PEKOHCTPYKI UM AaOPTHI C UM-
MpoxomM 0 0 0 0 IUTaHTaUKMeNl CTeHT-rpadTa B HU-
Corvent B CXOgHLLII/Ifl oTHe] 00ecIeuynBaeT

Monbiii TpoMG0s  5(238%)  1(200%) 2 (500%) 1(333%) 1 (11%) EZ:MZI;I”EBESTI;I/III(;HZI;?:;I;J;ZHS;O)
YacTuunbii Tpombos | 13 (619%) - 2 (40,0%) 2 (50,0%) 2 (66,7%) 7(778%) CTIOCOGCTBYET TPOMGUPOBAHIIO
Mpoxoaum 3(143%) ¢ 2(40,0%) 0 1(11%] JIOKHOTO KaHaJa Ha MPOTSKEHUN
CermeHT C Bcero creHT-rpadra B 86—94%

MonHbIi TPOMG03 4 (19%) 1(20,0%) 1(25,0%) 1(33,3%) 1(11%) ciy4yaeB yXe B paHHEM IOCJie-
YacTiyHbI7 TPOMGO3 6 (28,6%) 0 2 (50,0%) 1(33,3%) 3 (333%) OTICPallMOHHOM TIEpUOJC € TCH-
MpoxoanM 1(524%)  4(80,0%) | 1(250%) 1(333%) 5 (55,6%) ACHIMCH K YBCIMICHUIO HaCTOTBI

Paccioenue aopTsl Tuma A. OGILIETPUHATHIM XUPYP-

TMYEeCKMM METOIOM JIeUeHUsI MAlEeHTOB ¢ OCTphIM PA
THIIA A CUUTAETCS PEKOHCTPYKLMS MPOKCHUMAJIbLHOTO
OTHeJia aOpThl C pe3eKIMell MepBUYHOM (peHecTpa-
UM, B TO BpeMsI KaK IIpUMEHECHNE OTHOMOMEHTHO
PEKOHCTPYKIUM AUCTAIbHBIX OTAEeA0B ['A ocTtaercs
npeaMeToM crmopoB [8]. CyliecTByeT MHEHHE, YTO
IIPOBEICHNE OTPAHMICHHON MPOKCUMAJIBbHOM PEeKOH-
CTPYKLMM aOpThl 3TOM TPYIIIIE MAlMEHTOB MO3BOJISIET
COKPATUTh JIETAJIbHOCTD, ITOCKOJIBKY XapaKTepu3yeTcs
MEHbIIIEH JUTUTEIbHOCThIO HCKYCCTBEHHOIO KPOBOOOpa-
LIEHUS, IUPKY/ISITOPHOTO apecTa U OIepalliy B LICJIOM,
a TaKKe MEHBIIUM 00beMOM TpaHC()Y3MOHHOM HATPY3-
k. OmHako MeTaaHaIu3, MpoBeaeHHbI S.S. Poon, et
al., He BBISIBUJI IIPEUMYIIECTB OTPAHMYEHHOMN PEKOH-
crpykuuu ['A nepen pacliipeHHBIM BMEIIATEIbCTBOM
B paHHEM ITocjeornepaluoHHoM nepuoge [9]. Boiee
TOr0, COXpaHEeHHUE JIOKHOI0 KaHajla [IPY OrpaHUYeHHOI

TpoM0O03a B OTCPOUYCHHOM IIEPHOIIE
[8, 10]. CTouT OTMETUTD, UTO NP
XpOHUYEeCKOM PA JTOXHEBIN KaHAJI XapaKTepu3yeTcs
MEHBIIIEH YaCTOTOM TpoM©b03a IT0 CPaBHEHMIO C TAKOBOI
npu ocTpoit muccekKunyu. OCHOBHOM MPUIMHOMN 3TOTO
CUNTAETCS YIUTOTHEHWE PACcCIOCHHOM MeMOpaHFHI, a TaK-
K¢ HaJTMIre MHOXKECTBEHHBIX (peHeCTparnii UCTaIbHee
YPOBHSI IMITIAaHTUPOBAaHHOTO CTeHT-rpadta. TeM He Me-
Hee, mo naHHBIM D. Pacini et al., Ha rocrimTasibHOM 3Tare
gacToTa TpoM0O03a JIOXKHOTO KaHajla Ha MPOTSKCHUN
CTeHT-TpadTa IIpU XPOHUIECKON MTUCCEKIINU COCTa-
Buia 70%, a B cpeIHECPOYHOM MEepUOe HAOIIOACHUS
nmocturia 92% [11].

[To nuTepaTypHBIM TaHHBIM, CPEIHECPOUHAS BHI-
>)KMBAEMOCTb CPEIIU MalMeHTOB ¢ PA Tumna A HaxoauTcs
B npenenax 74—78%. I1pu aToM cBO6OIa OT pEUHTEPBEH-
it mocturaer 69—82%. CTOUT OTMETUTD, YTO YaCTOTA
TOBTOPHBIX BMEIIATEIHCTB IIPU XPOHUIECKOMN TUCCEK-
LUU oxuaaemo Boilie (25%), yeM mpu ocTpoit popme

Log Rank p=0.123

PA (11%). CeroaHst B CTPYKType
BHITIOJTHSIEMBIX PEUHTCPBEHIINMA
peobIanaoT SHIOBACKYIISIPHBIC
BMeIIaTeIbCTBA KaK HaMEHee
TpaBMaTUYHBIC, a HOJISI OTKPBITHIX
orepanuii He ripessitnaer 10% [8,
11]. Cxoxue TeHOeHIIMU OTHOCH-
TEJIFHO MOTPEOHOCTH BO BTOPOM
aTare, a TaKke THUTA BMEIIaTe Ihb-
CTBa IIPOCIICKUBAIOTCS I B JAHHOM
HCCJICIOBAaHNN.

Paccioenue aoptel Tuma B.

100%

PaccnoeHue aopTsl TUNa A

| 100% '
. 75%
“ 66,7% =
Log Rank p={0.286
Cpok HabniogeHwa (Mec) Cpok Habnog

eHMHA [mec]
PaccnoeHue acpTel THNa B

- x- B HacTOsIIIIC e BpeMsI CTaHIAPTHBIM
TIOIXOOOM K JICUCHUTO TTAIINEHTOB

CcO «CTabmipbHBEIM» PA Tnma B gaB-

Puc. 2. KpuBble cBO60MbI OT penHTepseHLmit Kaplan-Meier npu paccnoexuu aoptbi Tuna A (cnesa),
Mpy1 paccnoeHni aopTbl Tna B (cnpasa) B cpeaHecPOYHOM Nepuroae HabmoaeHNs

JIACTCA MCOUMKAMCHTO3HasdA TCpa-
TN, BH,Z[OBaCKy.TIHprIC METOAbI
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IIPUMEHSIIOT TIPU OCIIOXHEHHBIX (popMax, KOTOpPEIe
MIPOSIBIISIIOTCST HEKYITUPYEMBIM OOJIEBHIM CHHIPOMOM,
HEKOHTPOJIMPYEMOI TUTIEPTEH3MEH, a TAKKe TIporpec-
CHpPOBAaHMEM OUCCEKIIMM C BBICOKOI BEPOSITHOCTHIO
pa3pbeIBa a0PTH U MaNTbIlep(Py3MH BHYTPEHHIX OPTAHOB.
HecMoTpst Ha cOBepIICHCTBOBaHNE TEXHUKHN MMILIAH-
TaIllM, a TAaKXKe CaMUX CTEHT-TpadTOB, B psiie CIydyacB
9HIOBACKYJISIpHAs MpoIeaypa MOXET OBITh aCCOIM-
MpOBaHa C BBICOKMM PHCKOM ocjioxkHeHwmit. 1o aToit
MIPUIMHE ONTUMAJIbHBIN MHBAa3UBHBINA METOI JICUCHUS
IO HACTOSIIETO BpeMEHHM He ompeneiieH [5, 6, 12].

Ilpu neuenun manueHToB ¢ PA Ttuma B cinenyet
OTHaBaThb MPEANOYTEHUE METOIUKE «3aMOPOXEHHBIN
X000T CJIOoHa» MO psaay npuduH. [IpokcumanapHas
IoBHas (pUKcaIns cTeHT-TpadTa K a0pTe MPU OTKPBI-
TOl MMIUIAHTAIIUM B OTJIWYME OT SHIOBACKYISIPHOM
IMO3BOJIIET N30eXXaTh MPOKCUMAIbHOIO ITOATCKAHMSI,
3alIUIIACT OT MUTPALINU CTeHT-TrpadTa 1 00ecIIeynBacT
MIPOPMITAKTUKY PEeTPOTPATHONM TMCCEKIINM, KOTOpas
COIIPOBOXAAETCS BEICOKOM JI€TaIbHOCTHIO (10 42%) [13,
14]. Boiee Toro, Ipu COIYTCTBYIOIIEM pacIIMpEeHUN
BOCXOZSIIETO OT/IejIa ¥ IyTH AOPTHI, TaXKe IIOTPaHNIHOM,
1IeJIeCOO0PAa3HO BHIITOIHITH OTHOMOMEHTHYIO THOPHII-
Hy10 peKoHCcTpyK1nio I'A. Kpome 3Toro, B HEKOTOPBIX
CIIyJasix HEOOXOIMMO MPOBEICHNE COYCTAHHBIX KapIO-
XUPYPIUICCKUX OMEpallnii, TpeOYIOIINUX BHITTOTHEHMUS
CTepHOTOMHUM (a0PTOKOPOHAPHOE ITYHTUPOBAHUE,
BMEIIATEIbCTBO Ha a0PTaJIbHOM KJIarlaHe).

CoracHO JTaHHBIM JINTEPATYPHI, CPSIHECPOUHAST BBI-
KMBaeMoOCTb MaureHToB ¢ PA Tuna B nocie onepaiyu
«3aMOpPOKEHHBII X00OT CJIOHa» cocTaBisgeT 75%, 0e3
JIOCTOBEPHON pa3HUILI MEXKIY OCTPOM M XpOHUIECKOU
dopmamu 3ab6oneBanus (p=0,65). Takxe UMILIaH-
Talusl THOPUIHOTO CTEHT-TpadTa CONMPOBOXIACTCS
BBICOKOM 9acCTOTO# TpoM003a JIOKHOTO KaHajia Ha €Tro
nipotsekeHun (97—100%), 9To B 3HAUNUTEILHOM CTETIEHN
MIPEBHIIIACT YACTOTY TPOMOO3a IIPU SHIOBACKYISIPHOMN
MMITIaHTamu creHT-rpadra (36—76%) [12, 15]. Huskas
IMOTPEeOHOCTh B TTOBTOPHBIX BMEIIATEILCTBAX HA a0pTe
TaKKe BRITOTHO OTJIMIACT THOPUIHYIO METOIUKY OT 9H-
moBackyisipHoit. 1o onydonmmkoBaHHBIM HTaHHBIM G.
Weiss, et al., TOBTOpHOE BMEIIIATEIbCTBO HA TUCTAIBHBIX
OTIeJIaXx aOPTHI IIPU MCITOJIB30BAHUN METOIUKM «3aMO-
POKEHHBI X000T CJIOHa» IMOTPe00BAIOCh TOJIBKO B 8%
cIy4JaeB, IIPX 5TOM CBOOOIA OT pEeMHTECPBEHIINI JOCTH -
ria ypoBHs 79% [12]. B To xe Bpems N.D. Andersen,
et al. cooO1LIMaM 0 6ojIee BHICOKOI IMTOTPEOHOCTHU B TI0-
BTOPHBIX MHTEPBCHIIMSAX IIPU M30JMPOBAHHOM 3HIO-
BackyJisspHoM noaxone (23%), npu 3ToM B 7% ciaydaeB
ITOBOIIOM JIJISI HUX OBLIM OCJIOXHEHMS CO CTOPOHEI IyTH
aopTHI, a KyMYJIATUBHAs CBOOOIA OT PeWHTECPBEHIIMIA
IpU JaHHOM ITOAXO€e He mpeBbiiaja 68% [16].

Omnepauus Mo METOIMKE «3aMOPOXKEHHBIN X000T
CIIOHA», HECOMHEHHO, SIBISIETCS PEBOTIOIMMOHHBIM
pelIeHreM B JICUCHUH IAIIUEHTOB C 3a00JICBaHUSIMH

70

I'A. Tem He MeHee 1O HACTOSIIEr0 BPEMEHU CylIe-
CTBYIOT HEpEIICHHBIC TIPOOJIEMBI, CBSI3aHHBIC C 3TOU
MaHUITyJIsIIueit. OoHOM M3 HUX CUMTAETCS ITOCTIeOoIIe-
panMoHHasl CIIMHAJIbHAS UIIIEMUST — HanboJIee TSKeJIoe
OCJIOXXKHEHUE THOPUIHOTO BMEIIATEeIbCTBA. Llembrin
PSIT MCCIIEMOBAaHUI TTOCBSIIICH BEIIBICHUIO (paKTOPOB
pucKa 1 mpodWIakKTUKe TaHHOTO cocTosTHUS. Tak, K.
Katayama, et al. BEIIBHIIM, YTO, HapsOy C caXxapHBIM
nrabeToM, MPEANICCTBYIONIel a0pTaIbHOM PEKOH-
CTpYKIIMEl, BEIpasK€HHBIM aTePOCKICPOTHYECCKUM
HopakeHNEM aopTHI, 3HAYMMOE BIIMSHIC Ha pa3BUTHE
HWIIEMIIECKOTO ITOBPEKACHMS CITMHHOTO MO3Ta OKa3bI-
BacT IUCTAJIbHBINA YPOBEHb UMIUTAHTAIINH CTCHT-TpadTa
Hixe ypoBHs Th9 [17]. CornacHo manabM J. Flores, et
al., ycTaHOBJICHO, YTO OIlepallii Ha OPIOIIHOI aopTe,
a TakKXe IMMO3UIIMOHUPOBAHME HIKHETO Kpasi CTEHT-
rpacdra Ha ypoBHe Th7 aBnstiorcst Hanboaee 3HAYUMBI-
MU (aKTopaMM pUCKa Pa3BUTHUS UIIEMUN CITUHHOTO
moa3ra [18]. Ipyrue aBTOpbI, ONTMpasich Ha KOHIETIIO
KOJIJIaTe paJIbHOTO0 KPOBOCHAOXEHMS, IT0JIaTaioT, 94TO
BBICOKASI YaCTOTA CITMHAILHOM MIIEMUY IIPH IIPOIICAYPE
«3aMOPOXEHHBIN X00OT CJIOHA» 00YCJIOBJIEHA B 3HAYM -
TEJbHOW CTEMEHU OJNHOBPEMEHHBIM WHTpaollepaly-
OHHBIM HapyIIeHHeM KPOBOCHAOXEHMS B Pa3TMIHBIX
baccelfHaX KoJIIaTepajlbHOM CeTH, a He OJIOKMpPOBaHUEM
OGOJIBIIIOTO YMciIa MeXpebepHbIX aptepuit [7, 11, 12,
19]. Takum o6pa3om, obecIieUeHNE MaruCTPaIbLHOTO
KPOBOTOKAa B OCHOBHBIX OacceifHaX (IMOIKIIOINIHOM
¥ TIOAB3IOITHOM ) TTO3BOJISIET O€30ITaCHO IMTO3UITMOHUPO-
BaTb IMCTAIBHBINM KOHEII CTCHT-TpadTa Jaxe Ha YpOBHE
Th10—Th12 ¢ uenp0 MakCUMaJIbLHOM CTAOMIU3ALIUNA
HUcxoagmei aoptsl [20].

[MpunmepxmBasch TaHHOW TOYKU 3PECHUS, aBTOPHI
CTPEMIJINCH K TOCTUKCHHNI0O MaKCUMAJILHOTO IOIPY-
JKEeHUSI CTeHT-TpadTa B HUCXOASIIYIO aopTy. Tak, 6omee
yeM y 65% onepupoBaHHBIX MALIMEHTOB AUCTATbHBIN
YPOBEHB CTEHT-TpadTa HAXOOUJICS HUXE YPOBHSI
Th9, uTto paccMaTpuBaeTCsI PSIOM HMCCIeHOBaTEICH
KaK «KpUTWYHas» 30HA MMIUTaHTanuu. OgHAKO HU B
OIHOM W3 CJIy9aeB He OBLIO OTMEUYEHO ITPU3HAKOB IT0-
cIIeoIepalliOHHON CITMHAIBHOU uieMun. [1o HaeMy
MHCHHWIO, TaHHBII pe3yJbTaT OOYCIOBJICH IPOBEIC-
HUEeM KOMIUICKCHOU MpOoMUIAKTHKNA UIIEMUIECKOTO
MOBpPEXICHUS CIMHHOTO MO3Ta, KOTOpasl BKIII0Yaja
VHIIATepaJbHYIO0 Tep(y3UI0 TOJIOBHOTO MO3Ta 4epe3
OpaxuonedanbHbBI CTBOJ CO CKOPOCTBIO Iepdy3uu
8—10 mu/MuH 1 nepdy3MOHHBIM AaBJICHUEM B IHAa-
nazoHe 60—80 MM pT. CT., YMEPEHHYIO THUIIOTEPMHUIO
(25—28 °C), a TaxKe moamepKaHNe YpOBHS FeMaTOKPUTA
He HrXKe 25% B TeyeHne BCell OIeparii.

BriOpaHHBIM HAMU MOAXOM K UMILIAHTALIUM CTEHT-
rpadTa MO3BOJISIET CTAOMIN3NPOBATH HUCXOASIIYIO
A0PTY Ha OOJIBIIIOM IPOTSKEHUN, YTO BHOCHT OIIpee-
JICHHBIM BKJIaJ B HU3KYIO ITOTPEOHOCTH B pEHMHTEPBEH-
OUsIX B OTCpOYeHHOM nepronae. OmHAaKo B psizie CIyJdacB
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IIPOBEICHNE TIOBTOPHOTO BMEIIATEIBCTBA IIPOOUKTO-
BaHO HEOOXOIMMOCTBHIO TTPOMUIAKTUKHN BEPOSITHOTO
HETaTMBHOTO PEMOICIMPOBAHUS TUCTATBHBIX OTICIOB
aopThl. BceM manmeHTaM peMHTEPBEHIINN ITPOBEICHEI
DHIOBACKYJISIPHO He paHee yeM yepe3 6 mec. [lonaraem,
YTO JTAHHBIA BpeMEHHOM MHTEPBAJ SIBIISICTCS JOCTATOU-
HBIM IJI TIEPECTPONKN KPOBOCHAOXEHMS CITMHHOTO
MO3ra IIocje ICPBUYHON MMILIAHTALIMK CTeHT-TpadTa
B HUCXONSIINI OTHEI. DTO MO3BOJISIET 00CCIICUNTD T0-
ITOJTHUTEIbHYIO PO IIAKTUKY Pa3BUTHS CIIMHATBLHOMN
HWIIECMUH.

BbIBOAbI
PeKOHCTpYKTUBHEIE OT€pALIAN, BHIIOJHSIEMbBIE
110 METOIMKE «3aMOPOXKEHHBIN XO0O0T CJIOHA» , SIBJSIIOTCS
3 OEKTUBHBIM XUPYPTAUYECKAM JICUCHHEM OOJBHBIX
¢ paccimoeHueM ['A, obecrieunBaIOIIMM yIOBIETBOPHU-
TEeNBHBI KIMHUICCKHUIT pe3yabTaT B CPEOIHECPOTHOM
nepuosie HabIOAeHUS.
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FIVE-YEAR RESULTS OF USING THE “FROZEN ELEPHANT TRUNK"
TECHNIQUE FOR THORACIC AORTIC DISSECTION
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Analysed herein is efficacy of hybrid intervention according to the “frozen elephant trunk” procedure in the
medium-term period of follow-up in patients operated on for aortic dissection.

During the period from 2012 to 2018, a total of 44 «frozen elephant trunk» procedures were carried out
for Stanford type A and B thoracic aortic dissections. All interventions were performed in conditions of moderate
hypothermic circulatory arrest (25—28 °C) with unilateral cerebral perfusion through the brachiocephalic trunk.

The mean diameter of the implanted stent grafts amounted to 27.7+2.8 mm (range 24-30 mm). The distal edge
of the stent graft was located at the level below the Th9 in more than 65% of cases (range Th7-Th12). The stent
grafts were fixed proximally at the levels Z0—Z3, predominantly in the Z3 zone (72.7%). Thirty-day mortality
amounted to 6.8%, with in-hospital mortality of 15.9%. Five-year survival in acute and chronic type A aortic
dissection (AD) amounted to 100 and 80%, respectively (p=0.175). In acute type B aortic dissection five-year
survival amounted to 62.2%, being 25.0% for chronic AD (p=0.057). Freedom from reinterventions for acute
and chronic type A aortic dissection amounted to 100 and 66.7%, respectively (p=0.286). Freedom from aortic
reinterventions for acute and chronic type B aortic dissection amounted to 100% and 75%, respectively (p=0.123).

Reconstructive operations performed according to the «frozen elephant trunk» technique appear to be
effective surgical treatment in patients with thoracic aortic dissection, yielding satisfactory clinical results during
a medium-term follow-up period.

Key words: aortic dissension, «frozen elephant trunk», E-Vita open plus, mid-term survival, reintervention.

INTRODUCTION
Open reconstruction of proximal portions of the thoracic
aorta (TA) with simultaneous implantation of a stent graft
into the descending aorta, the so-called «frozen elephant
trunk» procedure (FET), is becoming increasingly popular

amongst patients with multisegment pathology of the TA.

In aortic dissection (AD) this technique makes it possible
to stabilize the true lumen and to close the entry/re-entry
zones of the proximal portion of the descending aorta.

Early results of using the «frozen elephant trunk»
technique demonstrated its high efficacy [1, 2]. However
the contemporary literature pays insufficient attention
to analytical assessment of the remote results after such
hybrid interventions [3].

The purpose of the present study was to analyse
mid-term efficacy of a hybrid intervention performed
in patients with AD according to the «frozen elephant
trunk» technique.

PATIENTS AND METHODS
Between March 2012 and February 2018, a total of 44
consecutive patients with Stanford type A and B aortic
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dissection were operated on by means of the «frozen
elephant trunk» technique. The patient cohort consisted
0f 30 (68.2%) men and 14 (31.8%) women, mean age 54.5
years (range 51—63). The structure of aortic pathology
in our patients is shown in Table 1.

Multislice computed tomography (MSCT) was
used as the main method of examination of TA
pathology. In emergency situations we assessed aortic
pathology based on the findings of transthoracic
and transoesophageal echocardiography.

Prosthetic repair of the TA was performed with access
through a median sternotomy approach in conditions
of moderate hypothermia (25—28° C). Cerebral protection
at the stage of circulatory arrest was performed by means
of unilateral perfusion through the brachiocephalic trunk
according to the previously described technique [4].

In each case we used a hybrid stent graft E-vita
open plus (Jotec, Germany) measuring from 24 to 30
mm in diameter and 150 mm in length. The size of the
stent graft necessary for implantation was determined
preoperatively by the findings of MSCT aortography.
In acute AD while selecting the stent graft’s size we were
guided by the overall diameter of the descending aorta
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o ) mbler|  the graft beneath the clamping site
Characteristics of patients and corporal artificial circulation
Parameter Total Type A aortic dissection Type B aortic dissection at an estimated volumetric rate
(n=44) acute chronic acute (n=5) chronic was re—estgbhshed, to be follqwed
(n=10) (n=16) (n=13) by worming up of the patient.
Age, years B45+111 5374117 52411 5234111 5294111 Along with it, we performed
Males, n (%) 30(682%)  7(700%) @ 8(50.0%) 4(80.0) 11 (84.6%) fec}‘l)ns“ul““?f}ll Ohf t}fllel aoff tilc‘
Emergency 13 (295%) = 10 (100%) 0 3 (60.0%) 0 arch vessels with the help of the
intervention island technique, debranching, or
(within 24 hours a combination thereof. Once this
g;tsegt]symptom stage completed, bilateral cerebral
e : : : perfusion was restored. Finally, we
grr]'% Fl}n%grventlons 3 (6.8%) 0 3 (18.8%) 0 0 performed proximal reconstruction
f the TA 1l as th
CAD 10 (227%)  1(63%)  4(25.0%) @ 2(400%) 3 (231%) ot the 1., a5 Wer as L1c necessary
- : concomitant interventions on the
LV EF >40% 2 (4.5%) 0 2 (125) 0 0 aortic valve and coronary arteries
Blood creatinine 5 (114%) 0 1(6.3%) 3 (60.0%) 1(77%) (Table 2).
<150 9/! Throughout the whole
COPD 5 (6.8%) 0 2 (12.5%) 0 1(27%) operation, as well as during
Diabetes mellitus 2 (4.5%) 0 0 0 2 (154%) circulatory arrest, we evaluated
A history of AICC 3 (6.8%) 1(14.3%) 1(6.3%) 0 1(7.7%) the parameters of cerebral oximetry
Marfan syndrome . 2 (4.5%) 0 2 (12.5%) 0 0 (Invos 5100 — Somanetics Corp.,
Note: CAD - coronary artery disease; LV EF - left-ventricular ejection fraction; COPD - chronic obstructive pulmonary USA)_/ FOI‘CSlght - Casmed’ USA)'
disease; AICC - acute impairment of cerebral circulation. Arterial pressure was controlled

at the level of the bifurcation of the pulmonary trunk.

For the patients of this cohort it is necessary to select
an adequate size of the stent graft, with no oversizing
allowed. In chronic AD we measured the overall
and true lumens of the descending aorta at the level
of the bifurcation of the pulmonary trunk. In these
cases the optimal size of the stent graft was determined
by means of a compromise choice between the diameters

of the overall and true lumen of the descending aorta.

The stent graft’s diameter is allowed to be slightly more
(an oversizing not exceeding 10%) than that of the true
lumen of the aorta. Implantation of the hybrid device was
guided by transesophageal echocardiography. The stent
graft was inserted into the descending portion to the

maximal length of the aorta for its maximum stabilization.

The proximal portion of the stent graft was fixed
by the blanket suture with monofilament thread 4/0
with the use of the «<sandwich technique». In 32 (72.7%)
cases, the distal aortic anastomosis was formed behind
the subclavian artery and in 12 (27.3%) cases — proximal
to this zone. «Proximalization» of the distal aortic
anastomosis is determined by anatomical peculiarities
hampering mobilization of the distal portion of the aortic

arch, as well as by high risk of damaging various structures.

This tactics makes it possible to reduce the duration
of distal reconstruction of the aortic arch. Establishing
the distal anastomosis was followed by traction of the
vascular prosthesis from the stent graft and clamping
thereof. An auxiliary arterial cannula was inserted into

by means of direct measurement
in both radial arteries. The target
values of haematocrit at the stage of circulatory arrest
were maintained at the level not less than 25%. Neither
monitoring of pressure nor drainage of cerebrospinal
fluid were performed.

All patients discharged from hospital underwent
clinical examinations including MSCT aortography
in a hospital or at the place of residence 6 and 12 months
after surgery, then annually.

For objectivization of the level of thrombosis of the
false lumen in AD we used the segmental scheme
suggested by M. Shrestha, et al., wherein segment A is
the distance from the distal aortic anastomosis to the
level of the left auricle (in the postoperative patients
it corresponded to the level of the implanted stent graft),
segment B — from the level of the left auricle to the celiac
trunk, and segment C — from the level of the diaphragm
to the aortic bifurcation [3].

The data was statistically processed using the SPSS
17 software package for Windows (SPSS Inc., USA).
The quantitative parameters obeying the normal law
of distribution were expressed as the mean (M) and standard
deviation (£SD); those not obeying the normal probability
law of distribution were described with the help of the
median (Me) and the interquartile range (Q25—Q75).
The parameters characterising qualitative attributes were
determined taking into account the absolute number (n)
and relative value (%). Survival of and freedom from
reinterventions in the operated patients were analysed
by means of the Kaplan-Meier method, the curves were
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Intraoperative data

Table 2

Parameter Total Type A aortic dissection Type B aortic dissection

(n=44] acute chronic acute (n=5) chronic

(n=10) (n=16) (n=13)
Concomitant operations
CABG 7 (15.9%) 0 1(6.3%) 1(20.0%) 2 (154%)
AVR 7(15.9%) @ 1(10.0%) 4 (25.0%) 0 0
Arch vessels reconstruction

Island technique 21(477%) © 8(80.0%) 6 (375%) 3(60.0%) 4 (30.8%)
Debranching 13(295%) = 1(10.0%) 7 (43.8%) 0 5 (38.5%)
Combination of the 10 (22.7%) © 1(10.0%) 3(18.8%) 2 (40.0%) 4 (30.8%)
methods

Characteristics of the implanted stent graft
Stent graft size 27728 212+2.3 275+2.3 276+2.2 28.2+15
[range%, mm (22-40) (24-30) (24-30) (24-30) (24-30)

Level of distal aortic anastomosis:
20 1(2.3%) 0 1(6.3%) 0 0
VAl 1(2.3%) 0 0 0 1(77%)
72 10 (22.7%) 0 5 (31.3%) 0 5 (38.5%)
3 32 (72.7%) - 10 (100%) 10 (62.5%) 5 (100%) 7(53.8%)
Zones of the lower edge:

Th7 5 (14%) 0 1(6.3%) 1(20.0%) 3 (231%)
Th8 10 (22.7%) 0 2 (12.5%) 2 (40.0%) 6 (46.2%)
Th9 12 (213%) = 7(70.0%) 1(6.3%) 2 (40.0%) 2 (154%)
Th10 9(205%) - 2(20.0%) 5 (31.3%) 0 2 (154%)
Th11 6 (13.6%) i 1(10.0%) 5 (31.3%) 0 0
Th12 2 (4.5%) 0 2 (12.5%) 0 0

Note: CABG - coronary artery bypass grafting; AVR - aortic valve repair; Z0-Z3 - zones of formation of distal aortic
anastomosis; Th7-Th12 - designation of the bodies of thoracic vertebrae.

Table 3

Temporal characteristics of hybrid interventions (min)

Parameter Total Type A aortic dissection Type B aortic dissection

(n=44) acute chronic acute (n=5) chronic
(n=10) (n=16) (n=13)

Duration of the 411 [52; 420 [409; 465.6 [458; | 4276 [t12; 433] © 4131 [405; 415]

operation 427 423] i)l

AC duration 2176 [209; @ 2219 [214; 230 [220; 232] 263.2 [253; 199 [178; 203]

221] 227] 269]

Cardiac arrest 144.8 [139; 74 [167; 1 168.3[159; 172] | 140 [137:147] © 121.8 [114; 124]

duration 148] 175]

CA duration 430 [40; 46] 42 [40; 45] 417 [40; 44] 43.9 [41: 45] L [41: 46)

ACP duration 62.9 [59; 64] | 62[58;63] | 69.2[65: 72] 584 [56; 64] 712 [66; 73]

Note: AC - artificial circulation; CA - circulatory arrest: ACP - antegrade cerebral perfusion.

compared using the log-rank test. Differences were |
regarded as statistically significant if p<0.05.

Table 3 shows the main temporal characteristics of the

RESULTS

operations performed.
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As can be seen from Table 4,
in the early postoperative period
the incidence of permanent
neurological deficit of the brain
amounted to 2.3%, with no episodes
of ischaemic catastrophes on the
part of the spinal cord. Neither
were there cardiac complications
revealed. Totally, the 30-day
and in-hospital mortality amounted
to 6.8 and 15.9%, respectively.
The causes of death were as follows:
rupture of the abdominal aorta
(n=2), haemorrhagic shock (n=2),
multiple organ failure (n=3).

Six (16.2%) of the 37 discharged
patients died during the five-year
follow-up period (mean 2317
months). The lethality structure
included: massive pulmonary
thromboembolism (n=1), heart
failure (n=3), stroke (n=1) and in
one case the cause of death was
not established. All deaths were
not aorta-associated, with none
of the deceased patients having had
indications for repeat reconstructions
of the proximal portions of the TA.

Thus, survival amongst
the patients with acute and chronic
type A aortic dissection amounted
to 100 and 80%, respectively
(p=0.175). For acute and chronic
type B aortic dissection, the 5-year
survival rate amounted to 62.2
and 25.0%, respectively (p=0.057)
(Fig. 1).

Five-year results were followed
up in 37 patients with AD (100%
of patients discharged from
hospital). After the operation,
in 16 (43.2%) patients with aortic
dissection extending distally to the
level of the diaphragm, the false
lumen was completely thrombosed
all along the length.

Of 21 (56.8%) patients with
dissection extending to the aortic
bifurcation according to the MSCT
findings in the middle-term period,

complete thrombosis of the false lumen was determined:
i at the level of segment A — in 18 (85.7%), segment B —
i in5(23.8%), segment C — in 4 (19%) patients (Table 5).

Repeat elective intervention on distal portions

i of the aorta was performed in 3 of the 21 patients, thus
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) o Table 4 expanded the range of cardiosurgical
Postoperative characteristics means and significantly simplified
Parameter Total Type A aortic dissection Type B aortic dissection treatment of complicated cases
(n=44) acute chronic acute (n=5) chronic _Of TA p-athology.. By now the main
n=10 n=16 n=13 indication for using this procedure

(n=10) (n=16) (n=13) dication f th d
TIA 2 (45%) 0 0 1(20.0%) 1(77%) is not only AD but also TA
Stroke 1(23%) 0 0 107%) aneurysms, however, this issue

Spinal ischaemia 0 0 0 0 isstill open [5=7]. .
: : - : : Type A aortic dissection.
RRT 13 (29.5%) 1(10.0%) 4 (25.0%) 3(60.0%) 5 (38.5%) Reconstruction of the proximal
Haemorrhage 2 (4.5%) 0 1(6.3%) 1(20.0%) 0 portion of the aorta with resection
Prolonged 31(705%) = 7(70.0%) 10 (62.5%) 4(80.0%) 10 (76.9%) of the primary fenestration
\%?\iirl]aatqloonalb% is a commonly accepted method
hours) of treatment of patients with
30-day mortality 3 (6.8%) 1(6.3%) 1(20.0%) 107%) achute WP;’ A aortt}? dlslse““)n’
In-hospital 7(15.9%) 0 2 (12.5%) 2 (40.0%) 3 (231%) whereas the use of simultancous
mortality reconstruction of distal portions
Note: TIA - transitory ischaemic attack; RRT - renal replacement therapy. of the TA re_malns colnt.roversml
[8]. There is an opinion that

amounting to 14.3%. Two (66.7%) of them had chronic

type B aortic dissection and one (33.3%) had chronic type
B aortic dissection. The average interval till the second

stage amounted to 8+3.5 months (range 6—12 months).

All these patients endured additional implantation
of a stent graft to the descending portion of the aorta
to the level of the celiac trunk in order to elongate
the «frozen elephant trunk».

Hence, freedom from reinterventions in patients with
acute and chronic type A aortic dissection amounted
to 100 and 66.7%, respectively (p=0,286). For acute
and chronic type B aortic dissection freedom from
reinterventions amounted to 100% and 75%, respectively
(p=0.123) (Fig. 2).

DISCUSSION

The «frozen elephant trunk» technique targeted
at maximally possible radical single-stage intervention

carrying out limited proximal
reconstruction of the aorta in this cohort of patients
makes it possible to reduce mortality, since it is
characterised by shorter duration of assisted circulation,
circulatory arrest, and the operation as a whole, as
well as lower volume of the transfusion load. However,
a meta-analysis conducted by S.S. Poon, et al. revealed
no advantages of limited replacement of the TA over
extensive intervention in the early postoperative period
[9]. Moreover, preservation of the false lumen in limited
proximal reconstruction of the aorta correlates with its
dilatation and unsatisfactory surgical outcomes, as well
as the necessity of reinterventions in the remote period,
amounting to 30%. At the same time, a combination
of proximal reconstruction of the aorta with implantation
of a stent graft into the descending portion ensures
stabilization of a considerable segment of the true lumen.
This promotes thrombosis of the false lumen all along
the length of the stent graft in 86—94% of cases as early

100%

80%
| 62,2%

Log Rank p=0.175

Log Rank p=0.057

as in the immediate postoperative
period with a tendency towards
increased frequency of thrombosis
in the remoteperiod [8, 10].
It should be mentioned that
in chronic AD the false lumen
is characterized by lower frequency
of thrombosis as compared with
that for acute dissection. The major
cause of this is considered to be
compaction of the dissected
membrane, as well as the presence

25%

d ' o ™
=g (- Lt .

Follow-up duration [months)
Type A aortic dissection

Fellow-up duration (months)
Type B aortic dissection

da = of multiple fenestrations distal
to the level of the implanted stent

graft. Nevertheless, D. Pacini et

Figure 1. Kaplan-Meier survival curves in type A aortic dissection (left) and type B aortic dissection

(right) in the mid-term follow-up period

al. reported that at the in-hospital
stage the frequency of false lumen

75
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Table 5 Type B aortic dissection.
State of the false lumen in the middle term period in patients Medicamentous therapy is currently
with aortic dissection below the diaphragm
the standard approach to treatment
Characteristic Total Type A aortic dissection Type B aortic dissection of patients with “stable” type B
(n=21) acute  Chronic (n=4) acute (n=3)  chronic (n=9) | aortic dissection. Endovascular
(n=5) methods are used in complicated
Segment A forms manifesting themselves
Complete 18(85.7%) i 5(100%) 4 (100%) 2 (66.7%) 7 (77.8%) by unrelieved pain syndrome,
thrombosis uncontrolled hypertension, as
Partial thrombosis 3 (14.3%) 1(33.3%) 2 (22.2%) well as progression of dissection
Patent 0 0 0 0 with high probability of rupture
Segment B and malperfusion in visceral
Complete 5(238%)  1(200%)  2(50.0%) 1(33.3%) 1(11%) organs. Despite the improved
thrombosis technique of implantation, as well
Partial thrombosis 13 (619%) = 2(400%) = 2(50.0%) 2 (66.7%) 7(778%) as stent grafts in a series of cases
Patent 3(43%) 2 (40.0%) 0 1(111%) the procedure may be associated
with high risk of complications.
Segment C . . .
Therefore, no optimal invasive
Cr?mplgte_ 4 (19%) 1(20.0%) 1(25.0%) 1(33.3%) 1(11%) method of treatment has been
thrombosis :
Partial thrombosis 6 (28.6%) 0 2(500%)  1(333%) 3 (33.3%) determined yet [5, 6, 12].
: : : ; : While treating patients with type
Patent 11 (524%) @ 4(80.0%) 1(25.0%) 1(33.3%) 5 (55.6%) Baortic dissection preference should

thrombosis along the length the stent graft in chronic i

dissection amounted to 70% and in the middle-term
period of follow up reached 92% [11].

According to the literature data, middle-term survival
rate amongst patients with type A aortic dissection ranges
from 74 to 78%, with the freedom from reinterventions
amounting to 69—82%. Mention should be made that
the frequency of repeat interventions in chronic dissection
is expectedly higher (25%) than that in acute AD (11%).
Today, prevailing in the structure of reinterventions
performed are endovascular interventions as least
traumatic, with the proportion of open operations not
exceeding 10% [8, 11]. Similar tendencies regarding
the requirements for the second stage, as well as the type
of the intervention are traced in the present study.

be given to the “frozen elephant
trunk” technique for a series of reasons. The proximal
suture fixation of a stent graft to the aorta in open
implantation, as opposed to endovascular one, makes
it possible to avoid proximal endoleak, protecting stent-
graft migration and ensuring prevention of retrograde
dissection which is accompanied by high mortality
rate (up to 42%) [13, 14]. Moreover, in concomitant
dilatation of the ascending portion and aortic arch, even
borderline, it is appropriate to perform simultaneous
hybrid reconstruction of the TA. Besides, in some cases
it is necessary to carry out concomitant cardiosurgical
operations requiring sternotomy (coronary artery bypass
grafting, intervention on the aortic valve).
According to the literature data, middle-term
survival of patients with type B aortic dissection

T 100% ' [

- 75%
66,7% =

Log Rank p={0.286

Log Rank p=0.123

after the “frozen elephant trunk”
procedure amounts to 75%, with
no significant difference between
the acute and chronic forms
of the disease (p=0.65). Also,
implantation of a hybrid stent graft
is accompanied by high frequency
of thrombosis of the false lumen
at its length (97—100%) which
significantly exceeds the frequency
of thrombosis in endovascular
implantation of a stent graft (36—

100%

e e e e et et
LT S S HE WO S D WE W8 B FE

Follow-up duration (months)
Type A aortic dissection

Follew-up duration (months)
Type B aortic dissection

76%) [12, 15]. Low need for repeat
interventions on the aorta also
favourably distinguishes the hybrid

— ¥

Figure 2. Kaplan-Meier freedom-from-reintervention curves in type A aortic dissection (left)

and type B aortic dissection (right) in the mid-term follow-up period
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technique from endovascular one.
According to the findings published
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by G. Weiss et al, repeat intervention on distal portions
of the aorta with the use of the “frozen elephant trunk”
technique was required in only 8% of cases, with
the freedom from reinterventions amounting to 79%
[12]. At the same time, N.D. Andersen et al. reported
higher requirements for repeat interventions in isolated
endovascular approach (23%), with the reason for them
being complications related to the aortic arch in 7%
of cases and the cumulative freedom from reinterventions
in such approach not exceeded 68% [16].

The “frozen elephant trunk” technique
is undoubtedly a revolutionary solution in treatment
of patients with TA pathology. Nevertheless, there are
still unsolved problems related to this manipulation.
One of them is believed to be postoperative spinal
ischaemia, the most severe complication of hybrid
intervention. Many studies were devoted to revealing
risk factors for and prevention of this condition. Thus,
K. Katayama, et al. revealed that along with diabetes
mellitus, prior aortic reconstruction, pronounced
atherosclerotic lesion of the aorta the development
of ischaemic lesion of the spinal cord is significantly
influenced by the distal position of the stent graft below
the ninth thoracic vertebral level [17]. J. Flores, et al.
reported that when distal landing zone at Th7 or a more
distal point and history of abdominal aortic aneurysm
repair were combined, this was the strongest significant
independent predictor for spinal cord ischaemia [18].
Other authors, relying on the concept of collateral
blood supply believe that high frequency of spinal
cord ischaemia during the “frozen elephant trunk”
procedure is largely due to simultaneous intraoperative
impairment of blood supply in various basins of the
collateral network, rather than to occlusion of the
excessive intercostal arteries [7, 11, 12, 19]. Thus,
provision of the major blood flow in the main basins
(subclavian and iliac) makes it possible to safely position
the distal end of the stent graft even at the level of Th10—
Th12 with the purpose of maximum stabilization of the
descending aorta [20].

Adhering to this point of view, the authors aimed
to attain the maximal insertion the stent graft into
the descending aorta. Thus, in more than 65% of patients
the distal position of the stent graft was below the Th9
level which is regarded by a series of researches as
a “critical” zone of implantation. However, in none ofthe
cases there were signs of postoperative spinal ischaemia.
In our opinion, this result is determined by carrying out
comprehensive prevention of ischaemic lesion of the
spinal cord, which included unilateral cerebral perfusion
via the brachiocephalic trunk at a perfusion rate of 8—10
ml/min and perfusion pressure within a range of 60-80
mm Hg, moderate hypothermia (25—28 °C), as well
as maintaining the haematocrit value not below 25%
throughout the whole operation.

Our approach to implantation of a stent graft
makes it possible to stabilize the descending aorta over
a long length, thus favourably contributing to reduced
requirements for reinterventions in the remote period.
However, in a series of cases performing repeat
intervention was dictated by the need to prevent probable
negative remodelling of distal portions of the aorta. All
patients underwent endovascular reinterventions not
earlier than after 6 months. We believe that this time
interval is sufficient for restructuring of blood supply
of the spinal cord after the primary implantation of the
stent graft to the descending portion. This makes
it possible to ensure additional prevention of spinal cord
ischaemia.

CONCLUSIONS

Reconstructive operations performed according
to the “frozen elephant trunk” technique appear to be
effective surgical treatment of patients with TA dissection,
ensuring clinically satisfactory results in the medium-
term period of follow-up.

Conflict of interest: none declared.
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