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NnOCNEAHUE PAHOAOMU3UPOBAHHbIE UCCJNTIEAOBAHUA
CPABHEHUA 3HAOMNPOTE3UPOBAHNA U OTKPbITOMN
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F. J. Veith, C. B. Rockman

THE RECENT RANDOMIZED TRIALS OF EVAR vs OPEN REPAIR

PE®DEPAT. Tpn paHLOMU3MPOBaHHbIX MCCeL0BaHUS, BKJlOYa-
IOWNX CpaBHEHUS OTKPbITbIX M aHJoBackynsapHbix (EVAR) Bme-
waTenbCTB NpU aHeBpM3max OGpPIOLLIHON aopThl NPK ee paspbiBe,
OblNn 3aBepLUeHbl. Bce nccnepoBaHnsa He nokasanm paHHero
npevmyuwectea EVAR. TeM He MeHee BCe OHU ObINIM HEBEPHO UC-
TONIKOBaHbI I NPeACTaBEHbl HETOYHbIE BbIBOAbLI. TN HEA0CTATKMN
nokasaHbl B HacTosiLLEe paboTe U NpeAcTaBfieHbl Joka3aTebCTBa
npenmyuwiectsa EVAR.

KJTKOYEBBIE C/TOBA: aHpoBackynspHele (EVAR) BMeLwlaTenscTea
npu aHeBpr3Max OPIOLLIHON aoPThl MPU ee paspbiBe, MPenMyLLLe-
ctea EVAR.

Many vascular surgeons are convinced that EVAR
is superior to open repair for the treatment of ruptured
abdominal aortic aneurysms (RAAAs) [1]. However, the
issue of which form of repair is best remains controversial.
Those who question the superiority of EVAR in this setting
claim that much of the data showing superior outcomes
for EVAR are flawed by patient selection [2]. This view is
supported by reports of comparative series showing no
improvement in operative mortality with EVAR compared
to openrepair [3]. Thus, the vascular community remains
somewhat divided, and many have demanded level
1 evidence from randomized comparisons of the two
procedures to settle the issue.

Three such randomized controlled trials (RCTs) have
recently published or presented their results: the AJAX or
Amsterdam (Dutch) trial [4], the ECAR or French trial [5]
and the IMPROVE or UK trial [6]. All three trials concluded
that 30-days mortality outcomes after EVAR for RAAA are
no better than those after open repair. However, we are
concerned that in all three trials these conclusions are
rendered unjustified or misleading because of serious flaws
or misinterpretation of the trial data. This communication
addresses the specifics.

The AJAX and ECAR trials randomized small numbers
of patients (116 and 107 respectively). In addition, both

KIIMHNYECKAA BOJIBHMLUA Ne 3 (25) 2018

FOR RUPTURED AAAs ARE MISLEADING

Division of Vascular Surgery, New York University Medical Center
and Cleveland Clinic, New York, NY and Cleveland, OH

SUMMARY. Three randomized trials have been completed comparing
EVARto openrepair for ruptured AAAs. All 3 trials showed no early
benefit from EVAR. However, all 3 trials have flaws which render
their conclusions misleading. This article will describe these flaws
and indicate why EVAR is the superior treatment.

KEY WORDS: EVAR to open repair for ruptured AAAs, benefit
from EVAR.

trials excluded many patients from randomization, and both
had the potentially serious flaw of excluding hypotensive
or unstable RAAA patients who were treated by open
repair or nottreated at all. Such high risk patients are most
likely to be the ones who would have better outcomes
with EVAR than with open repair. Thus, exclusion of these
high risk patients may have precluded these trials from
demonstrating any advantage EVAR might have had over
openrepairinthe overall population of patients with RAAAs.
Moreover, in both of these trials, three adjuncts generally
believed toimprove EVAR outcomesin RAAA cases were
used in a suboptimal fashion. Improved utilization of
preoperative fluid restriction (hypotensive hemostasis)
[1], supra-aortic balloon control [7] and adjunctive open
abdomen treatment of abdominal compartment syndrome
[8] might have further improved the EVAR outcomes in
both trials.

Thelarger UKIMPROVE trial was conducted in 30 high
volume centers (including one from Canada). This trial was
carefully planned and conducted [9], and much useful
information was collected [10, 11]. However, its most im-
portant findings were detailed in the report of its 30-days
outcomes [6]. In the IMPROVE trial, although 652 pos-
sible RAAA patients were excluded for various reasons,
the trialists did randomize 613 patients with a diagnosis
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of RAAA to either an «Endovascular Strategy» group
(316 patients) or an «Open Repair» group (297 patients).
Patients were randomized before CT scans were per-
formed. The 30-days mortality in the Endovascular Strat-
egy group was 35%; in the Open Repair group itwas 37%
(p=0,67). Obviously there was no significant difference
between these two groups based upon these percent-

ages, and therefore a primary conclusion of the main
IMPROVE trial article was «A strategy of endovascular
repair was not associated with significant reduction in
30-days mortality» [6]. This was unfortunately paraphrased
in various news report headlines as, «NO DIFFERENCE
BETWEEN ENDOVASCULAR & OPEN REPAIR FOR
RUPTURED ANEURYSMS» [12].

Table 1

Detailed 30-Days Mortality Data from the IMPROVE Trial [6]

Ta6naunya 1

Moapo6GHbie faHHble 0 cMepTHOCTU B 30-AHEBHbI cpoK Npu ucnbitaHusax IMPROVE [6]

316 Patients Randomized to Endovascular Strategy*
316 naumneHTOB paHAOMU3UPOBaHbI /1 9HA0BACKYJISIPHOro BMellaTenbcTBa®

Treatment Number of Patients Number of Deaths 30-Days Mortality
Treated In 30 Days (%)
EVAR 150 38 25,3

42 27,3
EVAR Attempted _ 4 4 100
Converted to open repair

Open repair 112 43 38,4
No Repair 17 16 94,1

*8 patients had a symptomatic unruptured AAA but were included in this treatment analysis;
33 patients had another non-aneurysmal diagnosis and were not included in this treatment analysis

* 8 NaUMEHTOB BblKa3biBasii CUMMNTOMATUYECKNIA HEKOHTPONMpPyeMblii AAA, HO GbiN BKJTIOYEHbI B l@HHbI aHANIN3 NTeYEeHNs;
33 nauuneHTa Bblka3dbiBanu ApYro HeaHeBPU3MATUYECKNIA ANArHO3 1 He OblNK BKJIKOYEHbI B AAaHHbIA aHaNn3 feveHuns

297 Patients Randomized to Open Repair**

297 nauMeHTOB PaHAOMU3UPOBaHbI A1 OTKPbITOr0 BOCCTAaHOBNIEHUA™*

Treatment Number of Patients Number of Deaths 30-Days Mortality
Treated In 30 Days (%)
EVAR 36 8 22,2
Open repair 220 81 36,8
No Repair 19 19 100

**14 patients had a symptomatic unruptured AAA but were included in this treatment analysis;
22 patients had another non-aneurysmal diagnosis and were not included in this treatment analysis

** 14 nauMeHTOB BblKadblBaN CUMNTOMATUYECKUIA HEKOHTPOIMPYEMbIi AAA, HO ObiNN BKJIIOYEHbI B A@HHbIV aHANN3 NeYeHuns;
22 nauuneHTa Bblka3biBaav pYro HeaHEeBPU3MATUYECKNI ANArHO3 1 He OblNN BKJIIOYEHbI B AAaHHbIV aHaNn3 neyeHuns

Actual Treatment Results in the Two Randomized Groups Combined
PesynbraThl paKkTUYECKOro sie4eHns B ABYX 00beANHEHHbIX PaHAO0MU3NPOBaHHbIX rpynnax

Treatment Number of Patients Number of Deaths 30-Days Mortality
Treated In 30 Days (%)
EVAR 186 46 24.7
Open repair 336 128 38,1
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However, the detailed data from the IMPROVE trial
must be examined closely to see why these conclusions
may be misleading (Table 1) [6]. Of the patients initially
randomized to the Endovascular Strategy group, only
154 (about half) were actually treated by EVAR; 112 had
an open repair and 17 had no treatment. As patients were
randomized to the Endovascular Strategy group before
CT scans were performed, the most common reason for
patientsin this group to ultimately receive open repair was
anatomic unsuitability for EVAR. The 30-days mortality for
those patients ultimately treated by EVAR in this group was
27% (42 of 154), while for those treated by open repair in
this group it was 38% (43 of 112) (p = 0,06). Of the patients
randomized to the Open Repair group, 36 actually had
EVAR, 220 had open repair and 19 had no treatment. The
30-days mortality in this Open Repair group was 22%
(8 of 36) for those undergoing EVAR and 37% (81 of 220) for
those undergoing open repair (p =0,09). Overallin the two
randomized groups, taken together, the 30-days mortality
for RAAA patients actually treated by EVAR was 25% (46 of
186), and for those actually treated by open repair, it was
38% (128 of 336) (p < 0,002)'.

JINTEPATYPA

The superiority of EVAR over open repair within each
of the two separate randomized groups approached
statistical significance, and was highly statistically
significant when data from the two groups were combined
(when one takes into account the procedures that the
patients actually had). Clearly the conclusion of the
IMPROVE trial should have been, in patients with a RAAA,
if they can be treated by EVAR, their 30-days survival will
be superior to those patients who undergo open repair.
If one adds that patients undergoing EVAR are less likely
to receive expectant or no definitive treatment [13], the
conclusionisinescapable: EVAR, if it can be performed,
is superior to open repair for the treatment of patients
with RAAAs.

A secondary conclusion is equally inescapable.
Those treating RAAA patients must learn how to
perform EVAR in the RAAA setting, including acquiring
expertise in all the adjuncts and strategies that can
improve EVAR outcomes in such patients. Further
RCTs in this setting will be difficult to do and in our
opinion are unnecessary.
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"Four patients in the Endovascular Strategy group had an attempt at EVAR, but required conversion to open repair. All 4 died within 30 days. These
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OCJTOXXKHEHWUA NOCJIE SHAOMNPOTE3NPOBAHUA
AHEBPU3M UHDPAPEHAJIbHOINO CETMEHTA AOPTbI
M NoAB3AO0LWHbIX APTEPUNA
(OCNO>XXHEHUA NOCNE 3HOOMNPOTE3UNPOBAHUA
AHEBPU3M)

1. A. lankuH, A. B. Ceemnukos

@rby3 «KnuHuyeckasa 6onoHuya N2 122 umeru J1. I, Cokonoea ®MbA Poccuu»

P. A. Galkin, A. V. Svetlikov

COMPLICATIONS AFTER ENDOVASCULAR REPAIR OF INFRARENAL ABDOMINAL AORTIC

ANEURYSMS AND ILIAC ARTERY ANEURYSMS

(COMPLICATIONS AFTER ENDOVASCULAR ANEURYSMS REPAIR)

PE®EPAT. LIEJIb NCCNEOOBAHUA. M3yunTb paHHue 1 No34HNE
OCJIOXHEHMS NOCNe 93HA0NPOTE3NPOBAHNS aHEBPU3M NHdpape-
HanbHoOro cermeHta aopTbl (AUCA) nnoas3noLwHbix aptepuii (MA),
MeTOLbl X NPOPUNAKTUKN U IEHEHUS.

MATEPUAJIbl M METO/bl. B ocHOBY nccnenoBaHus NoIOXEHbI
pe3ynbTaTbl U3yYEeHUS AaHHbIX 95 NauMeHTOB C aHEBPU3MaMU
MHdpapeHanbHOro CeErMeHTa aopTbl U NOAB3A0LHbIX apTEPUNA,
KOTOPbIM BbINOMHANOCHL 3HA0NpoTe3npoBaHme B Prey3 «KnuHn-
yeckasa 6onbHuLLa Ne 122 nmenn J1. I. Cokonosa @PMBA Poccum»
3a nepunop c mapta 2008 roga no gekabpb 2016 roaa.

PE3YJIBTATHI. MpoBeaeH aHanna paHHUX U MO3HUX OCNTOXKHEHWIA
anponpoTe3nposaHna ANCA n MAy naunmeHToB C TAXeNbIMU CO-
nyTCcTBYLOLWMMN 3aboneBaHnamu. Onepaumm Obin ycneLwHbIMn
B 100% HabnogeHnin. Xnpypruyeckme OCrI0XKHEHUS B PAHHEM
nocneonepaunoHHOM nepunoae coctasunm 8,4%, Hexupypruye-
ckue — 1,05%.

3AKJIIOHEHUE. NccnepoBaHue nokasasno, 4To B NpeaonepaLmnoH-
HOM nepuoae Heob6xoaMMO TLaTenbHoe obcnefoBaHne NaUeHToB
C uenblo NnpodpunakTnkn ocnoxHeHun. B otoaneHHom nepuope
HEeoOX0ANM KOHTPOJIb C UCMOJIb30BAHNEM YNbTPa3BYKOBOIO Ay-
NAEKCHOIr0 aHMMOCKaHNPOBAHWSA 1 MYNbTUCNINPAJIbHON KOMMbIOTEP-
HOM TOMOaHrnorpadunmn 6PIOLLHOO 0TAENA A0PThI M NOAB3A0LUHbIX
apTepuin Ans BbliaBAeHUs cneundruyeckmnx 0CNOXHEHNNA.

KJIKOYEBbIE CJIOBA: aHeBpu3ma aopThbl, SHA0MNPOTE3MPOBaAHME,
cTeHT-rpadT, aHgonoaTeKaHme.

BeepeHue

KonuyecTteo nposoammbix B Poccuiickoii Gepepa-
LN 3HO0BACKYSAPHLIX BMELLATENbLCTB NPY aHEBPU3-
Max OpIOLLIHOro OTAEeNa a0pPThbl B HACTOSLLLEE BPEMS
yctonumeo pacTteT [1]. OgHako gaHHaa MeTogmka He
NMLeHa HeJOCTaTKOB, KOTOPbLIE BKJIIOYAKOT PUCK HE-
MOJIHOI O BLIKJIIOHEHWS aHEBPU3MbI U3 KpOBOOOpalLLe-
HNSA C pas3BUTMEM MOBTOPHOIO 3anoJIHEHUSA MeLlKa
aHeBpPM3Mbl KPOBbIO — aHAONOATEKAHME, TPOMOO3
OpaHLL NpoTesa, Murpauns cteHT-rpadTa, passutme
nocTUMMNNaHTaumMoHHoro cuHgpoma (MnC).

KIMMHNYECKAA BOJIbHMLA Ne 3 (25) 2018

Sokolov’ Hospital N 122 of the Federal Medical and Biological Agency

SUMMARY. OBJECTIVE. To study early and long-term complications
after of endovascular aneurysm repair (EVAR) of infrarenal aorta
and iliac arteries, methods of their prevention and treatment.

MATERIALS AND METHODS. The study is based on the data from
95 patients with abdominal aortic aneurysms and iliac arteries
aneurysms who received an EVAR at Sokolov’ Hospital N 122
of the Federal Medical and Biological Agency from March 2008
through December 2016.

RESULTS. The analysis of EVAR of infrarenal aorta and iliac
arteries results for patients with severe secondary conditions has
demonstrated a 100% success rate of the procedure. An analysis
was made of early and late complications of EVAR of infrarenal aorta
andiliac arteries. Surgical complicationsin the early postoperative
period amounted to 8,4%, non-surgical complications of 1,05%.

CONCLUSIONS. The study has shown that a thorough examination
of patients in the preoperative period is necessary to prevent
complications. The study has shown that EVAR is indeed an
effective and safe treatment for high-risk patients with infrarenal
abdominal aortic aneurysms and iliac artery aneurysms. Long-term
care requires abdominal aortaandiliac artery examination with the
use of duplex ultrasound verified by angiography and multispiral
computer tomoangiography to identify possible complications.

KEY WORDS: abdominal aortic aneurysm; endovascular aneurism
repair; stent-graft; endoleak.

Ha pa3Butue 0CNnoXHeHUn nocre BbIMOJIHEHUS
MMMnaHTaumm cTeHT-rpadTa MOryT NOBJUATb He-
CKOJIbKO HEBaronpuUaTHLIX aHaTOMUYecknx hakTo-
poB. B nepBytlo o4yepenb 9TO OTHOCUTCS K 0COBEH-
HOCTSIM LWENKN aopThbl, KOTOpas ABNSEeTCA MECTOM
npokcMMasnbHOM dukcaumm aHgonporesda. OT Toro,
HACKOJbKO repmeTuyHa byaeT purkcaums cTeHT-rpadTa
B NPOKCUManNbHOW LLelike, 3aBUCAT HEMOCPE4CTBEH-
HbI N OTOANEHHbI pe3y/bTaTbl 9HA0BACKYIAPHOIO
BMellatenbctsa [4]. Oco6eHHOCTM aHaTOMUM OOLLINX
M HAPY>XHbIX NOAB3A0LLUHbIX apTEPUIM TaKXE ABNSAIOT-
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CA BaXXHbIM (pakTOPOM B Pa3BUTUN OCIIOXHEHU, Tak
Kak nocnegHune aBnsioTCs MECTOM OUCTaIbHOW hukK-
cauum cteHT-rpadTa [2].

Hann4ine HafeXHbIX 30H pumkcaumm aopTbl 1 MOA-
B3OLUHbIX apTepPUn OO/IKHbI TULATENIbHO N3y4aTb-
C4 00 NpoBefeHns onepaumv npu noMoOLLLU MyJib-
TUCMNPANbHON KOMMbLIOTEPHOW TOMOaHrnorpapumn
(MCKT-aHnrmnorpadun). Takoe nccnegoBaHme takxe
[aeT BO3MOXHOCTb NOJIy4UTb TOYHbIE MOPDOMETPU-
yeckne n Mop@Ponorm4yeckme xapakTepucTukn Kak
camMoli aHeBpU3Mbl OPIOLLIHOIO OTAEeNa aopThl, Tak U
MecTa 40CcTyna a4 BbiNOSIHEHNSA BMeLlaTebCTBa,
a Tak>Xe OLLeHNTb COCTOSAHVE COCYA0B Ta3a N HMXKHUX
KOHEYHOCTEN.

LUenb pabGoTbl

N3yunTb paHHUE 1 NOo3gHNE OCNIOXHEHNS nocne
3HO0MNPOTE3NPOBAHNA aHEBPU3M UHPPapeHanbHOro
cermeHTa aopTtbl (AVNCA) 1 NOAB3A0LLIHBIX apTEPUI
(MA), meToabl X NPOGUNAKTUKN U NEYHEHUS.

MaTtepuansl n meToabl

B ocHOBY nccnenoBaHns NOMOXEHbI pe3ynbTaThl
M3y4yeHns AaHHbIX 95 NauneHToB C aHEBPM3MaMM UH-
dpapeHanbHOro cerMeHTa aopTbl U NOAB340LUHbIX
apTepuin, KOTOPblE HAXOOMUINCh HA 06CNe0BaHMNN U
neyeHum B Prey3 «KnuHunyeckas 6onbHua Ne 122
umenu J1. I. Cokonosa PMBA Poccum» 3a nepuog, ¢
mapTa 2008 roga no gekadbpb 2016 roga.

MauneHToB BK/HOYASIM MO C/EAYIOLWUM KPUTEPUSIM:

1. aHaToMmnyeckmne, NOCKOsbKY UMEHHO OHUM Onpe-
[ensinin BO3MOXHOCTb BbIMOJIHEHUS 9HA0MNPOTE3NPO-
BaHus. Mpu onpeaeneHnm KpUTeprues pykKoBOACTBO-
BaJINCb MUHMMAJIbHbIMM aHaTOMUYeckuMm TpeboBa-
HUSIMUW ONS YCMELWHOoW nMnNaaHTaumMm cTaHgapTHbIX
CTeHT-rpadToB [2];

2. BbICOKNIA PUCK BbINOSTHEHUS OTKPLITOr0 XMpYyp-
rMYeckoro BMeLlaTenbCcTBa, CBA3aHHbI C HaNIMYMeMm
M CTEMNeHbIO BbIPpaXXeHHOCTWN COMyTCTBYOLWMX 3a60-
neBaHun.

Mpwu aHann3e pe3ynbLTaToB ONEPMPOBaHHLIE NaALLN-
eHTbl OblN pa3eseHbl Ha ABe rpynnbl. Kputepusamm
[eNleHNs SBUINCb Pa3sinymsg B CTEMNEHN aHrynaumm
NPOKCMMasbHOW LWeWNKM 1 obLiein NnoaB3A0LLHON ap-
Tepun. B nepeyto rpynny Bowwnun 70 60NbHbIX C aHryns-
LMer NPOKCUMasbHOM LWerkn aHeBpU3Mbl MeHee 60°
M aHrynsauuein obLein noas3aoLHon apTepum MeHee
60°. BTopyto rpynny coctaBmam 25 B0JIbHbIX C aHry-
naumen npokcumMarnbHol werikn 6onee 60° v/mnn aH-
rynsumen oduien nogs3goLwwHon aptepun 6onee 60°.
B 06eunx rpynnax OCHOBHOWM KOHTUHIEHT NauneHToB
OblN NpencTaBneH nMuamMmn nNoXuaoro N ctap4yecko-
ro Bo3pacTa (CornacHo kiaccmdukaymm BO3pacToB
BO3), n3 KoTopbix My>X4nH Ob1510 84 (88,4%), XEHLUH —
11 (11,6%). B I rpynne 66110 63 (90%) My>kunH 1 7 (10%)
XEeHLKMH, BO Il — 21 (84%) Myxu4umH 1 4 (16%) XEHLLNH.
CpepHuii BO3pacT no rpynnam JOCTOBEPHO He OT-
nny4anca n coctasnan 72,6 (£ 8,4) ropa B | rpynne m
74,5 (£ 7,5) roga — Bo Il. BONbWNHCTBO 60/bHBIX ME-

KIIMHNYECKAA BOJIBHMLUA Ne 3 (25) 2018

J10 N30bLITOYHYIO Maccy Tena, koTopas B rpynne | co-
ctaBnana 84,5 (= 11,3) kr, as Il rpynne — 83,9 (+ 8,8) kr.
CpepHuin nHgekc maccol Tena (MMT) Takxe He nmen
[OCTOBEpPHbIX pasnuunii: 27,1 (£ 3,5) kr/m? B rpynne |
n 27,6 (+ 2,3) kr/m2 B rpynne Il. Kypunbimkamm 6binm
79% [69%; 87%] BONbHbIX, CTaX KYPEHUS Y BCEX Na-
uneHToB cocTaBui 6onee 10 neT.

OnutensHocTblo 3abonieBaHnsA cunTanu nepuog,
OT NOCTAHOBKM AMarHo3a 0 AaTbl XMPYPruyeckoro
JleyeHus, KOTOpbI pacnpeaenuncs cnenyowmm oo-
pas3om: 0o 6 mecsiues — 16 (17% [10%; 26%)]) 60/bHbIX,
oT 6 0o 24 mecsaues — 53 (56% [45%; 66%]), 6bonee
2 net — 26 (27% [19%; 37%]) nauMeHTOB.

Mpu NOCTyNNeHUN BCE NALNEHTbI HAXOOMNUCH B
yO0BIETBOPUTENIBHOM COCTOSIHUKN. Hanbonee pac-
NPOCTPaHEHHbLIMU CONYTCTBYOW MMM 3a001eBaHNSA-
MK B 06enx rpynnax okasanmcb 601e3HM cepaeyHo-
cocyamcTom cuctemsl, opraHos XKT n xpoHundeckune
Hecneundmyeckne 3abonesaHuns nerkux. Y 13 (13,7%)
OONbHBLIX UMENUCb OHKOJOrn4yeckme 3aboneBaHus,
KOTOpble pacrnpenenminuch creayloumnm obpasom:
XKKT - 5 (5,3% [2%; 12%]), nerkmne — 2 (2,1% [0%;
6%]), mono4Has xenesa — 1 (1% [0%; 6%]), npea-
ctatenbHas xenesa — 3 (3,1% [1%; 9%]), noykun —
1 (1% [0%; 6%]), menaHoma koxu — 1 (1% [0%; 6%])
nauneHT. ATepOCKJIEPOTUYECKOE NopaxeHne 6paxmo-
uedanbHbix apTepuii umenn 63 (66%) 60bHbIX. O6-
JNTEPUPYIOLLIMM aTEPOCKIEPO30M apTEPMUIN HUXKHUX
KoHeuyHocTen cTpaganm 29 (30%) 6051bHbIX, Y KOTOPbIX
nepemexatoLiasacs xpoMmoTa Habnoganack B NepBoii
rpynney 25 (32,9%), a Bo BTopown rpynne —y 4 (16%)
(p =0,007) 60NbHbIX.

MHdapkT mmokapaa nepeHecnu 28 (29,5%) na-
uMeHToB, 9 (9,5%) 60NbHBIM BbINOJTHANIOCb A0PTOKO-
POHAPHOE LLIYHTUPOBAHNE, QHIMOMAACTUKA N CTEH-
TMPOBAHME KOPOHAPHbIX apTePUIN BbINOJIHANACH
15 (16%) nauneHTam. HapyLieHrne Mo3roBoro Kpo-
BooOpalleHns B aHaMHe3e 6bi1o y 12 (12,5%) 60orb-
HbIX, 6 (6,3%) NnauneHTam BbINOJIHAMIACb KAPOTNAHAaNA
3HOAPTEPIKTOMUS.

AHecTe3nonorn4ecknin puck No Knaccuukaymm
AMepuKaHCKOW accoumaunm aHecte3anonoros (ASA)
1 PUCK CMEPTU B NEPUONEPALLMOHHOM NMepuoae ons
MAaHOBOIO XMPYPrM4eCKOro Ie4EHNs Npm aHEBPU3MaAXxX
OptowHomM aopThl No Rutherford Takxxe 4OCTOBEPHO
He pasfndannck B obeunx rpynnax (taén. 1).

OunameTp aHeBpn3M OPIOWHOro oTAesnna aopThl
BapbupoBan ot 45 0o 93 mm, B cpeaHem 57 = 14 mm.
Y 76 (80%) naumneHTOB aHeBpM3Ma MHdPapeHansHOM
aopThl coYeTaNnach C aHEBPM3MaMm NOAB3A0LLUHbIX ap-
Tepui co cpegHum guameTtpom 37 £ 12 mm (o1 17 10 57).
Jdnana3oH onnHbl NPOKCUMasibHON LWEWNKU COCTaBWI
o1 10 oo 21 mm (B cpeagHem 16 = 3 mm). DHpoonpoTe-
31MPOBAHME BbIMOJIHANOCH C NpUMeHeHneM 66 (69,5%)
cteHT-rpadTos Ella (Ella-CS), 20 (21%) - ANACONDA
(Vascutek) n 9 (9,5%) — Endurant Il (Medtronic). Tpo-
“M naumeHTam (3,75%) ¢ 04HOCTOPOHHEN OKKJIO3U-
el 00LWMX 1 HAPYXXHbIX MOAB3A0LLHbLIX apTEPUN Bbl-
NOJSIHEHO A0PTOYHMNOAB3A0LLHOE 3HOOMPOTE3NPO-
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Ta6nunya 1

AHecTe3uonornyeckme pucku U puckm CMepTy B NepmonepauuoHHOM nepuoge ans naaHoBoro
XUPYPru4eckoro sie4eHus npu aHeBpu3mMmax OpIoLLIHO aopThbl

Puckn Mpynnal Mpynnall p
ASA Il 14% (10) [7%; 25%] 16% (4) [5%; 36%]
ASA Il 80% (56) [7%; 25%)] 80% (20) [59%; 93%)] >0,05
ASA IV 3% (2) [0%; 10%] 4% (1) [0%; 20%)]

Puck cmepTn no Rutherford [8] 3,25 (x2,1)% 3,8(x2,6)% > 0,05

BaHMe C OAHOMOMEHTHbIM 6eapeHHO-06eapeHHbIM
NepeKpPecTHbIM LWYyHTMpPoBaHuemM. OgHomy (1,25%)
naumeHTy ¢ 406aBOYHOM NIeBOI MOYEYHOM apTepuen
BbINOSIHEHO BUdYPKALMOHHOE 3HA0NPOTE3NPOBAHNE
C OAHOMOMEHTHbIM 00LLLENOAB340LWHO-MOYEYHbIM
LUYHTUPOBAHNEM.

OnntenbHOCTb HABNIOAEHUS C NPUMEHEHUEM
YNbTPa3BYKOBOIO AYMIEKCHOIO aHMMOCKaHMPOBAHUS
(YSOAC) n MCKT-aHruorpadumn B cpegHemM cocTta-
Buna 58,5 (ot 12 oo 105) mecsua.

Pe3ynbTaThbl

Xupyprudeckume OCrioxXHeHud B | rpynne otMmeda-
nucby 10%, Bo ll rpynne —y 4% nauneHToB, 30-aHEB-
Has neTanbHOCTL B 06eunx rpynnax — 0%. [locTtosep-
HbIX PA3/IN4YNA B HENOCPEACTBEHHbIX Pe3ynbraTax
HalrOeHo He BblIo.

PaHHue oCcnoXHeHUs1 sHaonpoTe3upoBaHus AVICA
nllA

N3 Hexnpyprmuyeckmnx OCNOXKHEHUN B paHHEM MO-
CNneonepaLnoHHOM NMepMoae y O4HOro naumeHTa BO
Il rpynne pa3Buicy oCcTpblvi MHPaPKT MMokapaa Ha
6-e cyTkm nocne aHaoNpPOTE3UPOBAHMS.

Y 41% 60nbHbIX B NOC/Ie0ONepaLnoHHOM nepnoae
HabnoAanncb NPOAOJIKNTENbHbIE TEMNEPATYPHbIE
peakuuu co cpeaHen Temnepatypoii oo 38,01 (0,63) °C
1 NOBbILEHHbI ypoBeHb C-peakTnBHoro 6enka (CPB)
B cpeaHem oo 42 mr/n (ot 19,1 oo 271 mr/n), 4to, No-
BUAVIMOMY, CBSI3AHO C pa3BUTUEM NOCTUMMAHTALN-
OHHOro cMHapomMa. IHTEHCMBHOCTb M AINTENBHOCTb
TeMnepaTypHON peakLum He 3aBncena oT pasmepa
aHEeBPU3Mbl, U30IMPYEMO SHAOMPOTEIOM.

Xupyprunyeckune 0CJI0XHEHUS B MHTpaornepaLwm-
OHHOM Y PaHHEM 0C/1e0NnepaLMoHHOM repuogax

MonTtekaHue 4-ro Tuna Habnoganock y 5 (6,25%)
nauMeHTOB, KOTOPOE B TEYEHME O4HOM HeAEN CaMO-
NPOM3BOJIBHO KYNMPOBanock. B ogHOM cnydae nmen
MecTo TpomM003 BpaHLM NpoTe3a B 1-e cyTku nocne
39HA0MPOTE3MPOBAHMS, HTO NOTPEOOBASIO BLINOJIHEHUS
B6enpeHHO-6e4peHHOro NePeKPECTHOr O LLYHTMPOBAHMS.

MeTtoabl npopunakTuku n 1e4eHns paHHUx ocC-
JIOXKHEeHU

C uenbio NpoPUNaKTUKMN PA3BUTUS MOCTUMIMIAH-
TaunoHHoro cuHapoma ¢ 2015 roga Bcem naumneH-
Tam BBOAWICS AEeCKaMeTa30H B J03€e 8 Mr u 16 mr B
Hayane onepauun. NayneHTbl, KOTOPbLIM BBOAWUIICS

KIMMHNYECKAA BOJIbHMLA Ne 3 (25) 2018

JeKcaMeTasoH, UMEenn CPEAHIO TeMnepaTypy Tena
rnocne onepaunu 36,83 °C, a Tem, KOMy npenapart He
BBOOUSCS, — 37,36 °C, 4TO MMeeT OOCTOBEpPHOE pa3-
nnyuve (p < 0,01). OgHako LOCTOBEPHbLIX PA3INYUN
B 3aBMCUMOCTW OT BBOAMMOW 003bl AeKCaMeTas0-
Ha HE BbISIBJIEHO: Y MNALMNEHTOB, KOTOPbIM BBOAUN
8 mr, — cpenHaa Temnepartypa 6binia 36,69 °C, a npu
ncnonb3oBaHuu 16 mr — 36,95 °C (p > 0,05).

Ona npodunakTrkm BOSMOXHbIX KapAnaabHbIX
OCJIOXHEHW BCe nauneHTbl Obinv obcnegosaHbl 0
aHponpoTe3npoBaHus. B npoTtokon ob6cnenoBaHms
BXOAUNN perncTpaumns anektpokapamnorpadpum (9Kr),
axokapauorpadusa (OxoKI'), ocmoTp kapamonora oT-
nenenus. Npu Hannanum Hecneunduyecknx UsMeHeHnn
OKT B nokoe, knuHukn NBC, a Takke Npu pacxoxaeHum
KJIMHNYEeCKOW KapTuHbl 1 aaHHbiX OKIT ona BbisBneHns
CKPbITOM KOPOHAPHOM HEA0CTAaTO4YHOCTU N YTOHYHEHUS
GYHKLMOHANBHOrO Kflacca CTEHOKAPANU BbIMOJHSANCS
12-KaHasbHbIM CyTOYHbIA MOHUTOPUHT KT Hannune
CHUXXEHHOW TONIEPAHTHOCTM K GU3NHECKON Harpy3ke
M NOSBJIEHNE ULLEMUNYECKNX U3MeHeHnn Ha KT gna
BbISICHEHUS XapakTepa 1 06bemMa rnopaxeHus Kopo-
HapHoOro pycna 60bHbIM BhIMOJIHANIACH KOPOHAPO-
rpadus. B cnyyasx, korgay naueHTOB BbISIBASINCH
rMokasaHus, NPOBOANIIOCH XUPYPIrUYEeCKOEe NIeHEHNE!
a0pPTO-KOPOHAPHOE WYHTMPOBAHME NEePEHECTN
7 (10%) naumeHToB Bl rpynne n 2 (8%) naumeHta — o l;
aHrMonnacTmka N CTEHTMPOBAHME KOPOHAPHbIX ap-
Tepui BeinonHanmck 14 (20%) nauyeHtam B | rpynne
1 1 (4%) naumenTy — Bo Il (Tabn. 2).

lMo3aHMe OCII0XHEHWST IHAONMPOTE3UPOBAHUS
ANCA nTIA

MoaoTekaHme 2-ro Tmna 3aperncTpmupoBaHoO y
5 (5,3%) naumeHTos. B 1 (1,05%) cnyyae BeinonHeHa
nanapockonumyeckas nepeBsiska BHyTPEHHEN noa-
B3OLUHOW apTepunu B CBA3U C YBENIMYEHNEM JMaMe-
Tpa aHEBPU3MATMHYECKOro MeLLKa Yepes 7 neT nocne
aHponpoTe3upoBaHusa. OctanbHble 4 (4,2%) naumeH-
Ta 6e3 yBenmyeHus guameTpa aHeBpM3MaTUyYecKo-
ro Mewuka HabnwgatoTcs ot 2 00 5 netn 1 pas B rog
npoxoaat MCKT-aHrnorpadguto O6pIoLLIHON aopThl U
noaB340LWHbIX apTepuii. MoBTOPHOE XMpyprmuiyeckoe
BMeELLAaTEeNIbCTBO MO NoBoay TPoMO03a 6paHLLIM NPOo-
Tesa notpeboanuncek 3 (3,15%) naumeHTam: nepe-
KpecTHoe 6eapeHHO-O0eapeHHoe LWYHTUPOBaHMe
yepes 3, 6 n 8 mecsaLueB COOTBETCTBEHHO. [launeHTy
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Ta6naunya 2
YacToTa BbINOJIHEHUSA AUArHOCTUYECKUX Npoueanyp U XMpypruiecknx BMeLlaTesibCTe
NP1 KOPOHapPHOM NaToNorumn
Mpynnal Mpynnall p
KopoHaporpadpus 33% (23) (22%; 45%) 20% (5) (7%; 41%) > 0,05
12-kaHanbHbIM CYTOYHBIN MOHUTOPUHE KT 33% (23) (22%; 45%) 8% (2) (1%; 26%) > 0,05
AKLL B aHamHe3e 10% (7) (4%; 2%) 8% (2) (1%; 26%) >0,05
AHrMonnacTnka n CTEHTUPOBAHME KOPOHAPHbIX apTepuin 20% (14) (11%; 31%) 4% (1) (0,1%; 20%) =0,11

C aHpgonoaTekaHmem 3-ro Tuna 4epes 7 neT nocne
3HOO0MPOTE3NPOBAHUS BbIMOJIHEHO CTEHTUPOBAHMKE
OpaHwWwun cteHT-rpadTa. CTEHTUPOBAHME NOAB3O0LL-
HbIX apTepuin NO NOBOAY CTEHO30B NoTpeboBaNoCh
5 (5,3%) naymeHTam B TedeHue nepsoro roga. Oa-
HOMY NMALVEHTY BbINOIHEHA amMnyTauns Ha YPOBHE
BepxHeli TpeTn nesoro 6egpa yepes 3 roga nocne
3HO0MPOTE3VPOBAHUS B CBA3M C OCTPbLIM apTepurasib-
HbIM TPOMO030M 6eiPEeHHO-MNOAKOIEHHOIO CerMeHTa.

O6uwan neTanbHOCTb B OTAAJIEHHOM Nepuoae co-
ctasuna 13,75% (12) nauvenTtoB. OcTpasa cepaeu-
Has HEAOCTATOYHOCTb IBM1ACh MPUYVHOM CMEPTU Y
6 (6,3%) 605bHbIX, 4TO cocTaBmno 50% oT Bcex npu-
4yuH. OT OHKOJIOrNM4Yeckmx 3aboneBaHnin ymepsio ABoe
nauueHToB (2,1%): pak MOYKM y OAHOIrO U pak nerknx
y BTOporo. Pa3pblB aHeBpU3Mbl OPIOLIHOIO oTaena
a0pTbl CTan MPUYMHONM NEeTaNbHOrO UCX0Aa Yy ABOUX
(2,1%) nauwneHTOB, Yepe3 29 n 31 mecsy, nocne sH-
[0MpoTE3MPOBaHNS COOTBETCTBEHHO. Takxe 0aunH
(1,05%) nauneHT CKoHYancs OT Xenya04HO-KNLWEYHO-

PI0AsT BRIASMAL MO TH
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081 b mm m o e
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Cifegat BRDEHES WO CTh
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T T T T T T T
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Puc. 1. paguk BbixxnBaemocTun
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ro KpoBoTeuyeHus yepes 26 mecaues n ogmH (1,05%)
naymMeHT — OT MNOYeYHOW HeJ0CTaTOYHOCTU Yepes
32 mecsua. Kak nokazaHo Ha rpaduke BbIXXVMBAEMO-
cTu (puc. 1), 6onblue BCEro nauveHToB Nnornénu B
nepuog ot 2 0o 3 NeT nocne SHA0NPOTE3NPOBAHMUS.

OG6cyxaeHune

B HacToALWLEM KNMHNYECKOM UCCNeaoBaHum nNpo-
Be[leH PeTPOCNEKTUBHbLIN MHOroMakTOpPHbIA aHann3
pe3ynbratoB 3HA0NPOTE3NPOBAHMS Y 95 NauMEHTOB C
ANCA n MNA B paHHMe 1 No3agHNe CPOKM HabnogeHus,
KOTOpble HaxoauIMCb Ha 06CefoBaHNM U IeYEHNN B
Prey3 «KnuHunueckas 6onbHULA Ne 122 umenn J1.T. Co-
konosa ®PMBA Poccun» 3a nepmop c mapta 2008 rona
no nekadbpb 2016 roga.

Lonrnii cpok cny>x6bl 3HA0MNPOTE30B BCE €Le
OCTaeTcs noj BONpoCcoOM, 0COBEHHO B Cly4ae MHAN-
BUAYyasbHbIX 0COBEHHOCTEN aHaTOMNYECKOro CTPO-
€HNS aopThbl M NOAB3A0LLUHbIX aPTEPUN, YTO AenaeT
npenonepaLmoHHYIO OLLEHKY KJTIO4YEeBOW A1 ycneLu-
HOIro 9HAO0MPOTE3NPOBAHUS.

lMoCcTMMMNaHTaLMOHHBIV CUHAPOM SIBNSIETCS Bbipa-
XEHMEM KJIMHUYECKOM 1 BMOXMMMYECKOI 3KCIPEeCcCcun
BOCMANNTENIbHOro OTBETA NOCJ1e 3HA0NPOTE3NPOBAHUSA
aHeBpU3Mbl OPIOLLIHOM aopThl. HacToTa BCTpe4aeMocTy,
MO AaHHbIM NINTEPATYPbl, HAXOAUTCH B Aana3oHe OT
14 0060%[3, 5, 6, 7, 10]. NMNC aBnseTcsa KNMHUYECKUM
COCTOSIHUEM, KOTOPOE Pa3BMBaAETCHA NOC/IE NMIJIaH-
Tauum CTEHT-rpadTa u ANarHOCTUPYETCH MO HANNYMIO
nmMxopagkum, ConpoBoOXaalLWwencs N1emkoumTo3omM
NpW yCNoBUM OTCYTCTBUS MHPEKLIMOHHOIO NPOLLECCa,
aTakxe nosblweHnem CPb. MHOXeCTBEHHbIN NOrNMCTU-
YeCKMin perpeccuBHbI aHann3 NPoAEMOHCTPMpPOBaIn,
410 TONIbKO MNC 6bLIN HE3ABMCUMBIM NPEOMNKTOPOM
HebnaronpuUATHLIX CEPAEYHO-COCYANCTLIX COBbITUIM
B TedeHne 1 roga HabnogeHus, HO B 60JIbLLUMHCTBE
ciny4yaeB 310 61aronpuATHO NPOTEKaloLL,ee COCTOSHME
[9]. HepaBHO nccneposartensckas rpynna s daHmm —
L. de la Motte et al. — onybnvkoBana paHooOMN3NPOBaH-
HOe uccnenoBaHne, B KOTOPOM BbIMOJIHANACH OLEeHKa
adpdekTa noonepaLnoHHOro Ha3zHa4yeHns BoNbLUNX
003 rnokokopTukonaos [9]. BeegeHune rniokokopTu-
KOMOOB cokpaltian CMHAPOM CUCTEMHOIO BoCnanu-
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TenbHOro oteeta ¢ 92% no 27% (p < 0,0001). B Ha-
LeM nccnegoBaHny NauneHTbl, KOTOPbIM BBOAMWIICSA
LekcaMeTa3oH, UMeNu CPeaHion Temneparypy Tena
rnocne onepaunu 36,83 °C, a Tem, kKOMy npenapar He
BBoawuncs, — 37,36 °C, 4To umeeT OOCTOBEpPHOE pas-
nnumve (p < 0,01). byaywue nccnenoBaHus OOMXHbI
OblTb CPOKYCMPOBaHbI HA N3YYEHUN PYTUHHOIO U
CMMMNTOMATMYECKOro Ie4eHNs, OCHOBAHHOI O Ha Kaye-
CTBEHHbIX N KONMYECTBEHHbIX XapakTtepucTtmkax MNC
M UX CBSA3bIO C OTAAJIEHHLIMUM pPe3ynbTaTamMu.

Ina MOHUTOPWMHIra pa3BnTmMSa SHOONOATEKAHMSA 1
COCTOSIHMA MellKa aHeBPU3Mbl NauMeHTam nocrne
3HO0NPOTE3MPOBaHUsA TpedyeTcsa KOHTPOoJIb MCKT-
aHruorpadun ¢ Uenbio BU3yanmaaunm Bo usdbexaHme
NO34HMNX OCNOXHEHWA.

JINTEPATYPA

BbiBOAbI

1. [etanbHoe kapauosorndyeckoe obcnenosa-
HMEe U CBOEBPEMEHHAas XMpyprnyeckas Koppekums
KOpOHapHOM NaTonorvv naumeHToB nepeg onepa-
LMEN CHMXAET PUCK Pa3BMTUA OCTPOro nMHpapkTa
Muokapaa n nepmonepaunoHHoOn CMePTHOCTW.

2. TpwnBBEOeHUn oekcaMmeTasoHa cTatucTuye-
CKW 3HA4YMMO pexe onpenenseTca nocTumniaHTaum-
OHHbI CMHAPOM B NOC/ieonepaLMoHHOM Nepuoae.

3. BotmaneHHoM nepuoae HeO6X0ANM KOHTPOJSIb
C MUCNOJIb30BaHMEM YJITPA3BYKOBOIO AYMNiEeKCHOro aH-
rMOCKAHMPOBAHUS U MYJIETUCMIMPANbHOM KOMMbIOTEPHOM
ToMoaHrnorpadum 6pIOLLHOIro OTAENA a0PThl U MOA-
B30LUHbIX apTEPUN ANS BbIIBIEHMS CneLnduyecknx
OCJIOXHEHUIA.
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3MBOJIOrEHHAY HENPOXOAMMOCTb AOPTbI
U MATUCTPAJIbHbIX APTEPUN KOHEYHOCTEMN:
BYEPA, CEFTO4H4, 3ABTPA

M. B. MenbHukos, 'A. B. ComHukos, °B. M. MenoHukos, 'H. B. Kucune, '[]. C. KoxesHukos, 'I. [. [lanasa

'TBOY BI10 «Cesepo-3anadHsili 20cy0apcmeeHHbll MeduyuHCcKuli yHusepcumem umeHu U. U. MeyHukoea»
2Qrby3 «Knunuveckas 6oneHuya N° 122 umeru J1. I. Cokonoea ®MbA Poccuu»

M. V. Melnikoyv, 'A. V. Sotnikov, "2V. M. Melnikov, 'N. V. Kisil, 'D. S. Kozhevnikov, 'G. D. Papava
EMBOLOGENIC OBSTRUCTION OF THE AORTA AND THE ARTERIES OF THE EXTREMITIES:

PE®EPAT. Llenbio nccnenoBaHus SBUIOCh BbisiBJIEHME COBpe-
MEHHbIX TEHAEHLWI B XUPYPrun aMO0JIOreHHO apTepuanbHoii
HENPOXOAMMOCTU 1 onpeaeneHne Hanbonee NepcnekTUBHbIX
HanpaBJfIEHUN yNy4YLLIEHUS Pe3yNbTaToB fIedeHns 60MbHbIX. AHa-
NN3NpoBaHbl peaynbtaTbl 3466 60bHLIX C AMOOINAMU a0PThl N
MarmcTpabHbIX apTePUA, HAXOOMBLUNXCS HA JIEYEHUN B NEPUOS,C
1971 no 2018 roa. YCTaHOBNEHO, HTO B HACTOSLLLEE BPEMS MOYTUN Y
80% 60/1IbHbIX OCHOBHbIM 3a60J1IeBaHNEM ABAsSieTCA GUbpunnauns
npencepauii HeknanaHHoOM 9TUOIOT UK, YTO BAUSSIO HA KIIMHUYE-
CcKoe TeyeHne aMB01I0reHHoM apTepunanbHO HENPOXOAMMOCTN.
CoBepLueHCTBOBaHME TaKTUYECKUX NOAX0A0B K 1e4eHnto 60b-
HbIX C apTepuanbHbIMU 3MOONINAMUM NO3BONIO CYLLECTBEHHO
YAYYLWNTb NCXOAbI: TETANBHOCTb B NOCAEAHME roAbl CHUXEHA
B2,5pasa-no8,8%. B ganbHenwem nepcnekTUBHbIM Hanpaese-
HUEM ABNSEeTCa NpodunakTnka aptepmasnbHbix AIMOONNIA.

KJIKOYEBBIE CJTOBA: am60nnn aopThl M MarncTpasbHbix apTepuii
KOHEYHOCTEN, XMPYPrnyeckoe neveHue, npopunakTnka aptTepm-
anbHbIX 3MO0NNIA.

AKTyanbHOCTb

JleyeHune 60sbHbIX C 9MBONAMN a0PThl 1 Maru-
CTpaJibHbIX aPTEPUIN KOHEYHOCTEN NPOLOJIKAET OCTa-
BaTbCH aKkTyaslbHOM Npob61eMoii COBPEMEHHO Mean-
LMHbI. TONIbKO B HALLENr CTPaHE eXerogHO BbIMOJHAETCH
6onee 8000 onepaTMBHbLIX BMELLATENIbCTB MO MNOBO-
Oy aM060n0oreHHoOM apTepuasibHOM HEMPOXOAUMOCTH
(BAH) [2]. Mpun aTOM pe3ynbTaThl Ne4eHnsa 60JIbHbIX C
OAH HeyTewWwnTEeNbHbI: 40 CUX MOP NETANbHOCTb Npe-
BbilwaeT 8—10% n He UMeeT 3HAYMMOW TEHAEHLUN K
CcHmxeHuto [3, 12]. sBecTHO, 4To SAH BCcerpa saBnga-
€TCS BTOPUYHBbIM COCTOSIHMEM, €€ Pa3BUTUE CBA3AHO
¢ 3aboneBaHnAMN cepae“HO-COCYaNCTON CUCTEMBI,
NMpuv KOTOPbIX UMEKOTCS YCN0BUS A5 BHYyTpUCepaey-
HOIO NJIN BHYTPMUCOCYOMCTOro TPOMO006pa3oBaHms
M nocnegyowen mmrpaumm oparMeHTMpoBaHHOIro

KIIMHNYECKAA BOJIBHMLUA Ne 3 (25) 2018

YESTERDAY, TODAY, TOMORROW

'Mechnikov’ North-Western Medical University
2Sokolov’ Hospital N 122 of the Federal Medical and Biological Agency

SUMMARY. The purpose of the study was to identify the current
trends in the surgery of embologenic arterial obstruction and to
identify the most promising areas for improving the results of
treatment of patients. The results of 3466 patients with embolism
of the aorta and major arteries treated in the period from 1971 to
2018 were analyzed. Itis established that at presentin almost 80%
of patients the main disease is atrial fibrillation of non-valvular
etiology, which influenced the clinical course of embologenic
arterial obstruction. The improvement of tactical approaches to
the treatment of patients with arterial embolisms has significantly
improved the outcomes: the lethality in recent years has been
reduced by 2,5 times - to 8,8%. In the future, a promising area is
the prevention of arterial embolism.

KEY WORDS: embolism of the aorta and limb arteries, surgical
treatment, prevention of arterial embolism.

Tpomba B pa3finyHbie OTAE bl apTepunasnibHOro pycna.
M3mMeHeHus1 B CTPYKTYype aMO0JI0reHHbIX 3ab0neBaHuniA,
Habngaemblie B NnocinegHne OecaTuneTums, okasanu
CYLLLECTBEHHOE BINAHME HA KJIMNHNYECKOE TeYEeHne
OAH, ee ncxoapl, TakTM4ECKNE MNOAXOAbI K IEYEHUIO.

Uenb uccnepoBaHus

BbIiBUTb COBPEMEHHbIE TEHLAEHLUN B XUPYPrun
OAH 1 onpegenutb Hanbonee NepcrnekTUBHbIE Ha-
npasfieHns ynyyLleHNs pe3ysLTaToB fledeHns 60b-
HbIX.

MaTtepuanbl n meToabl

B HacTosLWweM nccnenoBaHnm aHaan3npoBaH OnbIT
OTAENEeHNNA cepaevyHo-cocyamcTon xmpyprum Ne 1
C3IrMy nmenun N. N. MeuHunkoBa, roe B nepmon
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¢ 1971 no 2018 rog Haxogunock Ha neveHnmn 3466 6ob-
HbIX C 9MBOONNAMM a0PThl U MaruCTPasbHbIX apTEPUIA.
B cooTBeTCTBMM C Lenbio nccnenosaHuns Oblnmv Bolae-
JeHbl ABe rpynnbl 60JbHbIX: NepBas — 9TO NaALNEHThI
¢ OAH, HaxoauBLLMecs B KNMHUKe B nepuogc 1971 no
2000 rog; BTopas — ¢ 2001 roga no HacTosLLEee Bpe-
Ms. Takme BpeEMEHHbIe NHTepBaJsibl 6bIIV BblOpaHbI
HeCy4anHO: UMEeHHO B KOHLLe XX Beka Habnioganochb
OypHOE Pa3BUTNE HOBbIX TEXHOJIOMNIA B KAPAMOSIOrnm
1 cepae4vHo-cocyancTom xmpyprum. Ctanm akTMBHO
NPUMEHSATBLCS XMpyprudeckne metoapl nedenuvs VIBC,
KJlanaHHbIX MOPOKOB CepaLa, MHPEKLIMOHHOIO SHA0-
KapauTa, BHegPEeHbl METOOUKN SHO0BACKYSPHbBIX
BMeWwaTenbCTB. [109BUNNCH BbICOKO3DDEKTUBHBbIE
1 OTHOoCcUTeNbHO Be3onacHble Npenaparbl, obnaaa-
lowme TPoOMBONUTUYECKUMU, aHTUKOAT YNITHTHLIMMW
M gesarperaHTHbiMM CBOMCTBaMU. OTO HE MOTJI0 HE
NOBANATb HA 6ONbHBLIX C DAH.

0O6cnepoBaHue 605bHBLIX ¢ DAH NpoBoAMNIOCH B CO-
OTBETCTBMU C NPUHATLIMU CTaHAAPTaMU B SKCTPEHHOM
cocyaucTom xmpyprun. Bce gaHHble, NONy4YEeHHbIE B
X0[e nccnenoBaHus, o6paboTaHbl C MPUMEHEHNEM
MEeTO40B BapMaLMOHHON CTaTUCTUKKN (NakeT Npo-
rpamm Statistica 6.0).

Pe3ynbTaThbl

CpaBHUTESbHbIN aHaNMM3 OCHOBHbIX KITMHNYECKUNX
OaHHbIX U3yYaeMbIX FPynn NauneHToB, MNoJyYeHHbIX
npw nepemMyHOM obcnepoBaHnm 60nbHbIX ¢ DAH, no-
3BOJINJ BbISIBUTb CYLLECTBEHHbIE pas3nuins (tabn. 1).
MpUHUMNMANbHBIM OTIMYMEM UCCIeAYEMbIX FPYMM
0O0JIbHbIX, MO HAallEeMY MHEHMIO, ABNSIOTCA N3Me-
HEHUSA B CTPYKTYype 3MO0NoreHHoro 3abosieBaHus.
Bo BTOpOi rpynne 60nbHbIX Yy 77,8% pa3sutmne DAH
cBsi3aHo ¢ dubpunnaumein npeacepanii (Pr) Hekna-
NaHHOM 3TUONOMNU, KaK NPaBunI10, aCCOLMNPOBAHHON
Cc rmnepToHundeckon 6oneaHbto n MBC vs 43,5% —
B nepson rpynne (p < 0,05). C aTnm cB3aHO U yBe-
nnyeHmne cpenn 6onbHbIX ¢ DAH (oo 83,4%) ymucna
JINLL NOXWIIOro U CTap4yeckoro Bo3pacTa ¢ Hebnaro-
NPUATHLIM KOMOPOUAHLIM POoHOM. CBUOETENLCTBO
TOMYy — BO3pacTaloLlee YACI0 NaLnUeHTOB C Bbipa-
XEHHOW conyTcTBylowen natonornein. CoBpemMeH-
Hble NOAXO0Abl K NeYeHMI0 BONbHLIX B OCTPENLLYIO
dasy nHpapkTa Mmokapaa ¢ UCrnoJsib30BaHNEM 3H-
[0BaCKYyNSApHbIX METOOMK B 2 pa3a CokpaTuiio ero
[0J110 B CTPYKTYpe aMOO0sIoreHHbIx 3a6oneBaHnin U B
1,5 pasda — noCcTnHdapKTHOro Kapanocknieposa. Npo-
dunakTMka peemaTmama n xmpyprmyeckas Koppek-
LMS KnanaHHbIX MOPOKOB CBena K MUHUMYMY POJib
3TOlA natosiornm B reHe3ze TpPomM603aMB0INYECKNX
OCJIOXHEHUN.

loBOpS 0 Nokanu3aunm TPOMOB03MBOINYECKNX OK-
K031, HEOOXOANMO OTMETUTb, 4TO YNCII0 AMOONNIA
NnoaB3O0LUHbLIX apTepuii BO BTOPOW rpyrne 60/1bHbIX
ymeHbLumnock ao 10,6% vs 15,4% — B nepson rpyn-
ne (p < 0,05), a ambonum GudypkaLnm aopTbl cTaNN
BCTpe4yaTbcs kpanHe penko. Mpu @I HeknanaHHOM
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aTMoNornm Yyauie o6pas3oBbLIBaINCHL U MUTPUPOBaAIU
HebonbLKre No paamepy TPomMObl. C 3TUM CBA3AHO
yBenmyeHme yncna amoonuin aptTepuin BEPXHMX Ko-
HEeYHOoCTEN N NoAKONEeHHO-6epLOBOro CerMmeHTa.
YMeHbLUeHMe Yncna 60J1bHbIX C MopaXxeHnemM aopTo-
noaB3A0LLHOIr0 CErMeHTa cnocobCcTBOBAO YMEHb-
LLIEHMIO YMCJIa NnL, C OCTPON ULWEMUEN KOHEYHOCTN
[IB n llIA cTteneHn BO BTOPOW rpynne 60sbHbIX, COOT-
BETCTBEHHO, 5,4% 1 0,4% vs 10,3% n 1,2% — B nepBon
rpynne (p < 0,05).

CpaBHUTENBHBIN aHANIN3 TaKTUYECKNX NOAXO40B
y 60JIbHbIX UCCNeayeMbIX Fpynn NpeacTaBsieH B Ta-
6nnue 2. O4eBNAHO, 4TO BO BTOPOW rpynne 60bHbIX
onepaTmBHasi akTUBHOCTb BO3pocna A0 92%, rnaBHbIM
06pa3oM 3a cHeT IKCTPEHHbIX onepaunii. B 2 pasa
YMEHbLUMIIOCH KOSIMYECTBO 60JIbHbIX, KOTOPbLIM MPO-
BOAMIOCb KOHCEPBATUBHOE NIEYEHUE MPU ULLEMUN
| cTeneHu, 4TO CBA3AHO C NoBbieHeM 3P PEeKTUB-
HOCTU N HAAEXHOCTU PEBACKYNAPUSNPYIOLLUX OMe-
paumnin. CBOEBpEMEHHO NPOBEAEHHAA MHTEHCUBHAS
Tepanus CyLLeCTBEHHO CHM3WA YNCII0 UHKYpabesb-
HbIX OOJIbHbIX.

B xupyprun SAH npegnoyteHve Bcerga otoasa-
NIOCb pa3fiMyHbIM BNgam MECTHOW U PErMOHApPHOWN
aHecTte3un. Ecnun y 85,1% 60onbHbIX NepBOn rpynmnbl
onepaumu NPoBOAUANCE NO4, MECTHON UHPUIBTPa-
LLIMOHHOW aHecTe3nen, To BO BTOPOW rpynne 41ncrno
onepauuii, NPOBOANMbIX C UCNOJIb3OBAHVUEM OaH-
Horo Buga o6e3bonnBaHms, cokpaTmnock 8o 42,1%
(p < 0,05), 1 B OCHOBHOM NPUMEHSNCL NPU OCTPOM
VLLIEMUN BEPXHEN KOHEYHOCTU. DnnaypanbHas aHe-
cTe3uns bblna MeTooM Beibopa Npu onepaumnsax Ha
apTepPUSIX HUXKHUX KOHEYHOCTEN.

OCHOBHbIM BUAOM OMnepaumni, NpecneanyoLmx
Lefib peBackynspusaumio KOHeYHOCTH, Bblna ambo-
JI3KTOMMS, BblNONHAeMas NpsiMbiM cNocoB0oM nnu ¢
ncnosib3oBaHMeM BanNIoHHbIX kaTeTepoB. C yyeToMm
npeobnapaHnsa cpeaun 60sbHbLIX BTOPOM rpynnbl nL,
MOXWIOro 1 CTapyeckoro BO3pacTa, MHOIMe n3 KoTo-
pbiX cTpaganv nepndepnyecknmMm atepockiiepo3om,
B 2 pa3a BblPOC/I0 YNCO PEKOHCTPYKTUBHO-MIACTU-
yeckmnx onepaunii (12,5% vs 6,7% — B nepBown rpyn-
ne, (p < 0,05)). C 3TmMm BO MHOIrOM CBsi3aHa BbiCOKas
3 PEeKTUBHOCTL NMEPBUYHON onepaumm: BO BTOPON
rpynne KkpoBoobpalleHne B KOHEYHOCTM OblsI0 BOC-
cTaHoBJNIEHO Yy 99,2% 605bHbIX VS 96,8% — B nepBoii
rpynne (p < 0,05).

B paHHeM nocneonepauoHHOM Nepuoge y 60sb-
HbIX ObIN1 3aperucTpupoBaH psa, OCIIOXHEHW, OC-
HOBHbIE U3 KOTOPbLIX NpeacTasneHbl B Tabnuue 3.
BONbLUMHCTBO OCNOXHEHWI, CBA3AHHbIX C peumamn-
BOM OCTPOIA ULLIEMUN KOHEYHOCTU, TpeboBasnun no-
BTOPHbIX ONEepaTUBHbLIX BMELLATENbCTB. Y 60/bHbIX
BTOPOW rpynnbl NpeanoyYyTeEHNE OTAABANOCh MOBTOP-
HbIM PEKOHCTPYKTUBHbLIM ONepaumnsM Ha apTepusx,
4YTO CKa3as0Cb HA UCXOAAX: YACIIO BTOPUYHBIX aMm-
nyTauum KkoHeyHocTen coctaBuno 2,1% vs 4,7% —
B nepsow rpynne (p < 0,05).
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Ta6bnunuya 1
OCHOBHbI€ XapaKTepPUCTUKU UCCIieayeMbIX Fpynn 60/bHbIX
Mpynna 60sbHbIX
XapakTepucTukm Nepsasn Bropas YpoeeHb P
(n =2555) (n=911)
LAemorpagpuyeckue
Jlnua ctapue 60 neT, n (%) 1711 (67,0) 573 (82,9) < 0,001
XKeHckunin non, n (%) 1846 (72,3) 760 (62,9) < 0,001
OcHoBsHoe 3abo/1eBaHve
PeBmaTunyeckmin nopok cepaua, n (%) 745 (29,5) 36 (4,0) < 0,001
®I HeknanaHHoOW aTMonoruu, n (%) 1111 (43,5) 709 (77,8) < 0,001
MBC. MocTuHdapKTHBIN KapamMocknepos, n (%) 424 (16,6) 101 (11,1) < 0,001
MBC. NHdapkT Mrokapaa, n (%) 171 (6,7) 31(3,4) <0,001
Mpoune, n (%) 104 (4,1) 34 (3,7) 0,65
ConyTcTBytOLNE COCTOSIHUS
HapyweHue putma cepaua, n (%) 2324 (91,0) 870 (95,5) 0,005
XCH lI-1ll dyHKUMOHanbHOro knacca, n (%) 2209 (86,4) 854 (93,8) 0,005
vnepToHnyeckast 6one3Hb, N (%) 1632 (63,9) 817 (89,7) < 0,001
XpoHuyeckas 06CTpykTUBHasA 60ne3Hb nerkmx, n (%) 239 (9,4) 155 (17,0) <0,001
CaxapHblii gnabeT 2-ro Tmna, n (%) 275(10,8) 197 (21,6) < 0,001
Mwemmnyecknin nHCynbT B aHaMHese, n (%) 328 (12,8) 108 (11,8) 0,44
Mepudepnyeckasn ambonma B aHamHese, n (%) 334 (13,1) 80 (8,8) 0,006
Jlokanu3saumst amM60anii
Budypkaums aopTsl, n (%) 1583 (6,0) 13 (1,4) < 0,001
MonsapowHas aptepus, n (%) 394 (15,4) 97 (10,6) 0,001
BenpeHHas apTtepus, n (%) 859 (33,6) 241 (26,5) < 0,001
MonkoneHHasn apTepusi, n (%) 220 (8,6) 142 (15,6) < 0,001
Bepuosas aptepus, n (%) 41 (1,6) 18 (2,0) 0,46
MoaxniounyHas aptepus, n (%) 101 (4,0) 59 (6,5) 0,001
MopmbiweyHas aptepust, n (%) 185(7,2) 62 (6,8) 0,66
MneyeBas apTepus, n (%) 456 (17,9) 247 (27,1) < 0,001
ApTepumn npeanneyss, n (%) 30(1,2) 15(1,7) 0,28
MHoxecTBeHHas, n (%) 116 (4,5) 17 (1,9) 0,003
CreneHb niemm KOHe4YHOCTH
I, n (%) 863 (33,8) 305 (33,5) 0,87
IIA, n (%) 775 (30,3) 303 (33,3) 0,1
IIB, n (%) 491 (19,2) 199 (21,8) 0,09
IIB, n (%) 264 (10,3) 49 (5,4) < 0,001
A, n (%) 30(1,2) 4(0,4) 0,05
B, n (%) 132(5,2) 51(5,6) 0,62

Mpumeyvarme: n — a6CoMOTHOE 3HAYEHNe

KIIMHNYECKAA BOJIBHMLUA Ne 3 (25) 2018 THE HOSPITAL Ne 3 (25) 2018



KJIMHWYECKUE UCCJIEAOBAHMS 17

Ta6nuuya 2
TakTuka ne4yeHns 60JIbHbIX uccnenyembix rpynn
Fpynna 60nbHbIX
XapakTtepuctTuku Nepsas Bropas YpoBeHb P
(n=2555) (n=911)
TakTuka nevyeHns
OKCTpeHHas onepauus, n (%) 2074 (81,2) 790 (86,7) <0,001
CpouyHas onepaums, n (%) 145 (5,7) 51 (5,6) 0,93
KoHcepBaTuBHOE NieveHue, n (%) 237 (9,3) 52(5,7) <0,001
MpoTrBONOKa3aHme K onepaunmn B BUOY THXKECTU COCTOAHUS, N (%) 99 (3,9) 18 (2,0) 0,02
Metoa o6e3bonnsaHus
MecTHasa aHecTe3us, n (%) 1895 (85,4) 451 (53,6) < 0,001
onuaypasnbHas aHecTeaus, n (%) 219(9,9) 354 (42,1) < 0,001
Hapkos, n (%) 105 (4,7) 36 (4,3) 0,84
Bua onepauumn
OmbonakTomus, n (%) 1978 (89,1) 690 (82,1) 0,39
OMOO0N3KTOMUSA C NNAaCTUKOM apTepum, n (%) 149 (6,7) 105 (12,5) < 0,001
MepBuyHasa amnyTauus, n (%) 92 (4,2) 46 (5,5) 0,05

CpaBHuMBas HeNMnocpeacTBEHHbIE pe3yNbTaThl Jie-
YyeHus BONbHbLIX NCCeayeMblX Fpynn, cneayeT oT-
MEeTUTb, YTO JIETANbHOCTb Y 60JIbHBIX BTOPOW rpynmbl
Oblna noytun B 2,5 pasa Huxe u coctasuna 8,8% vs
20,7% - B nepeow rpynne (p < 0,05).

OG6cyxaeHune

McTopus xupyprum 9AH HacunTeiBaeT Yy Thb 6onee
120 net. B onucaHunun nepBbix HabNo4eHWIA noavyep-
KMBaeTCs, 4TO amMbonmn nepndepuryeckmnx apTepuii
yale BcTpeyanuch y 60bHbIX, CTpaaaloLLmnx pesma-
TUyecknmm nopokamu cepaua. B koHue 60-x ronos
XX Beka OblNo onpeneneHo, 4To B reHe3e apTepu-
alIbHbIX aMO0NMIA cTanu npeobnagatb NiemMnyeckme
Kapauonatun. AHann3 Halumx Hab N aeHuin, 0aTnpPo-
BaHHbIN Ha4yanom 70-x rogoB, Nokasain, 4To yKa3aHHble
N3MEHEHMS B CTPYKTYpe aMO0JIoreHHbIx 3abonesa-
HUI NpoJoNXMINCb. Kpome Toro, MMEHHO B 3TV FroAbl
Ons ynaneHns ambona ctanm LWMPoKO NPUMEHSTLCS
6annoHHble KaTeTepbl. ATO NPUBESIO K CYLLLECTBEH-
HOMY pacLUMPEHUNIO NOKa3aHU K aMOON3KTOMUN U
chenano ee MasioTpaBMaTU4HOM N 0OCTATO4HO 3P-
deKTUBHON. DTOT nepuog, passutusa xmpyprun SAH
npencTaBnsioT 60sbHbIE MEPBOV FPYyMnb.
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BTopas rpynna 60/ibHbIX OTpa)kaeT COBPEMEH-
Hbl1 9Tan, KOTOPbIN XapakTepunayeTcd fajibHeEN-
WWMN N3MEHEHUAMU B CTPYKTYpPE 3MBOIOreHHbIX
3aboneBaHuii. Pl HeknanaHHoOW 3TMONOrMK cTana
OCHOBHOM npuynHon pa3sntusa SAH noytm B 80%
HabnoaeHni. C aTo TEeHAEHUMEN CBA3AHBI MHOIME
KJIMHN4Yeckme 0CoBEeHHOCTU BTOPOI rpynnbl 60b-
HbIX: MpeobnagaHne NuL, NoXMIoro N CTapy4eckoro
BO3pacTa; He6NaronpuUATHbIA KOMOPOUAHLIN DOH;
aMb0oNNM ANCTaNIbHO PACMONIOXKEHHbLIX apTEPUA U T. .
C pa3BuTMEM COBPEMEHHbBIX MEANLIMHCKUX TEX-
HOJIOrUI B KAp4Monorum n cepaevyHo-cocyancTomn
XUPYPrun 3HAYUTENBHO CHU3UICS PUCK PA3BUTUS
TPOMBO3IMOBONNYECKUX OCITIOXKHEHUA NPU OCTPOM
MHpapkTe Mrmokapaa, NoCTUHPAPKTHOM Kapamo-
CcKnepo3e, peBMaTuyeckux nopokax cepaua. Paspa-
00TKa 1 BHEeAPEHME B KIIMHNYECKYHO NPaKTUKY HOBbIX
AHTUKOArynaHTHbIX U Ae3arperaHTHbIX NpenapaTtoB
Cbirpanu CyLEeCTBEHHYIO POJib B NPOdUIakTuke ap-
TepuanbHbix aMbonuii. Paccmatpusas pesynbraThl
nedyeHnst 6onbHbIX ¢ DAH, cneoyet OTMETUTD, YTO B
nocnegHve OecATuIeTns NeTasbHOCTb CHU3NIach
no4ytu B 2,5 pasa 1 B HAaCTOsLLLEE BPEMS COCTaBNSA-
et 8,8%.
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Ta6nunya 3
OcnoXxHeHuns nocrsieonepauMoHHOro nepmoaa y 60sibHbIX UCCrieayeMbIX rpynn
Mpynna 60sbHbIX
OcnoxHeHus YpoBeHb P
MepBas Bropas

(n =2555) (n=911)
MecTHbie 0C/I0XHEeHUsI
MHdekums paHbl, n (%) 165 (6,5) 54 (5,9) 0,57
OC/105XHEHVISI CO CTOPOHbI KOHEYHOCTU
PeTtpom603, n (%) 133 (5,2) 42 (4,6) 0,48
MoBTOpHLIE 3MBONMK, N (%) 89 (3,5) 23 (2,5) 0,16
CUCTEMHbIE OCIIOXHEHUS
Mwemunyeckuii nHcynbT, n (%) 137 (5,4) 19 (2,1) < 0,001
MHdapkT mnokapaa, n (%) 65 (2,5) 15 (1,6) 0,12
Mwemunyeckuii cuHapom, n (%) 398 (15,6) 119(13,0) <0,05

PaccmaTtpuBas nepcnekTuBbl Ha Byayliee, onpe-
JEeNeHHble yCnexn MOXHO CBS3aTb C BHEAPEHUEM
9HO0BACKYNSAPHbLIX METOA0B JIEYEHUSA apTepuab-
HbIX aMbonuii [12, 14]. OgHako C y4eTOM KOHTUHIEH-
Ta 60MnbHbIX, cTpagalowmx DAH, naxe npumeHeHne
ManOVHBA3UBHbIX TEXHONOMMIA BPS, NN NO3BOANUT
KapAVHaNbHO yNny4yLlLunTb UCX0oapbl. Be3ycnoBHo, pelle-
HVe npobnemMbl apTepuanbHbix TOO 3akioyaeTcs B
npodunakTnke TPomM6006pa30BaHNA U YCTPAHEHNN
NOTEHLUMANIbHOr0 UCTOYHMKA amBonnun. C yyeTom xa-
pakTepa 0CHOBHOr 0 3ab60/1eBaHNsi OCHOBHbIE MepbI N0
npeanynpexaeHnto SAH OosHbl ObiTb HaMNpPaBseHbI
Ha npegynpexaeHne TpoM6006pa3oBaHs B IEBOM
npencepaun (JIM) y 6onbHbix ¢ P, Jnsa oueHkn pu-
cka TOO npu ®I1 n BbiIOOpa aHTUTPOMOOTUYECKON
Tepanum ncnone3yetca wkana CHA2DS2-VASc [11].
B coBpeMEHHbIX YCI0BMSIX 6ONbLUMHCTBY NMauMeHTOB C
®Il Ha3zHavaloTCs NnepoparsibHble aHTUKOArynsaHTbl [1].
3T10T nyTb NpodunakTnkm TOO 0bLenpu3HaH, Ho He
JNINLLIEH HELOCTATKOB: MMEIOTCA MPOTUBOMNOKA3aHUS,
CYLLECTBYET PUCK PA3BUTUS KPOBOTEYEHUN U T. M.

Yunteias, 4to npu DI ywko JIMN senseTcs 0OCHOB-
HbIM MICTOYHMKOM parMeHTMPOBaHHbIX TPOMOOB, A1
npodunakTrkm TS0 Obln NpeasnioxXeH Lesblii pam, H-
BA3MBHbIX MAHUMNYASALUNA: XUPYPruyeckoe yaaneHune
yuwka J1I1 [5], ero knunuposanue [10], npowwmBaHmne
cTennepom [6], HanoXeHne KNCETHOIO LLBA C MHBarun-
Hauwmen [7], npocTas anukapanasnbHas nepessaska [4],
9HOO0BACKYNSPHAS UMIMJIaHTaLMs OKKTIOAEPOB yika JIT1
[9], snpoBackynsipHas nepessiska ywka J1M [8]. Takoe
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MHOroobpasune MeToAMK Noka3bIBAET, 4TO OKOHYaTESb-
HOro pelueHnst 06Cy>XaeMoro Bonpoca HeT, 04Hako
OCHoBHOW BekTOp NpodunakTmkmn TOO npm O oyeBu-
neH. MoxeT TpeboBaTb XMPypPruiyeckomn KoppekLummn n
Apyrasi CTPYKTypHas kKapauansHas naTosnorus, HecyLuas
puck pa3sutug SAH: nHdapkT mmokapaa, aHespmuamMa
cepaua, naTtonorus KaanaHos Npu MHPEKLMOHHOM 3H-
[oKapauTe Ui peBMaTn4ecknx nopokax cepaua v ap.
Mownck 1 pa3paboTka oNTUMasibHOW cTpaTeruv npodu-
nakTukm aprepmanbHbix TOO ABASIOTCS BAXHEALLNMMN
1 NepcnekTMBHbIMK 3aJa4amm Ha ByayLuee.

BbiBOAbI

1. AHanna MHOroneTHero onbiTa feYeHns 6onb-
Hbix ¢ DAH nokasan KJMHUYECKM 3HAYMMbIE U3ME-
HEHUS B CTPYKType amMbonioreHHbix 3aboneBaHmnii.
B coBpemMeHHbIx ycnosusix I HeknanaHHOM 3TMoNo-
rmn nodTn y 80% 60JbHbIX IBASIETCS OCHOBHOM Mpu-
YMHOI Pa3BUTUS 3MOOJSININ A0PTLI U MarncTpasnbHbIX
apTepunin KOHEYHOCTEN.

2.  OnTumMm3auus TakTUKU XMPYPruyeckoro ne-
yeHus 6onbHbix ¢ DAH cnocobcTBOBana yny4iie-
HUIO UCXOO0B U MO3BOJINIA CHU3UTbL 1IETAIbHOCTb
B 2,5 pasa, 1 B HaCTosILLLeE BpEMS OHA cocTaBnseT 8,8%.

3. byayuwee B xupyprun 9AH cBa3aHO C ganb-
Helwen pa3paboTKkol N BHEOPEHMEM HOBLIX Masio-
MHBA3MNBHbIX TEXHOIOM NI NEYEHUS N MOUCKOM ONTU-
MasibHOW cTpaTtermm NpoeuNakTUKn aptTepuasbHbIX
T30, B TOM 4MCNE 32 CHET XMPYPruieCKom KOpPEKL N
X NOTEHUMASTbHBIX UCTOYHUKOB.
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PE®EPAT. SPIDER-TpaHcnnaHTaT Hanpae/ieH Ha 0Tkasd OT ToOpako-
TOMWUU N UCKYCCTBEHHOrO KpoBoobpalyeHus (ECC/MKO) npu oT-
KPbITOM TOpakoab4oMMHAIbHOM a0PTallbHOM BOCCTAHOBJIEHUU:
nocne NtoMBOTOMUN CTEHT-rpadT BCTaBASAETCS PETPOrpagHo ans
HUCXOAALLEro BOCCTAaHOBIEHUS TPYAHOW a0PThl C NOCNEAYIOLLIN-
MW @aHAaCTOMO3aMun MexX Ay COeAMHEHHbIM MHOFOPa3BETBNEHHbIM
TPaHCMJIaHTATOM ﬂ,aKpOHa 1 NOYeYHbIMU N BUCLUEepaJibHbIMU ap-
TEPUSMU 1 NOAB3AO0LHLIM OTTOKOM COOTBETCTBEHHO. [laHHOe
1NCcCnenoBaHNe Ha XUBOTHbIX y 340P0BbIX CBMHEN Npeanonaraet
TEXHUYECKYIO OCYLLECTBUMOCTb U MEPCMNEKTUBHYIO 6€30MacHOCTb
nepunpoueanypbl, HO HE OLLEHMBAET ee OCYLLECTBMMOCTb 1 6€3-
OMacHOCTb ANS NOAEN C aHEBPU3MOI aopThl. Takum obpasom,
LenecoobpasHoCTb, 6€30MacHOCTb U OXMAaeMoe CHUXeHne
nepunpoLenypHbIX OCIOXKHEHWIA, BKJIIOYAS ULLIEMUIO CITIMHHOMO
MO3ra, AOJIXHbl ObITb AOKa3aHbl y noaen oo BBeaeHnsa SPIDER-
TPpaHcnJiaHTaTa B KIIMHNYECKYIO MPaKTUKy.

BBEAEHWE. lmbpuaHbin SPIDER-npoTe3 cocTonT U3 cTeHT-rpadTa
HUCXOASILLEN rPYAHON a0PThl M NOCNeA0BaTENIbHOIO LecTnbpaH-
LIeBOro 4akpOHOBOro NpoTe3a 419 OTKPLITOM onepaLmm Ha aopTe.
TexHunyeckaa 9pPeKTUBHOCTb BbINOSIHEHMS ONepaLnm Ha rpyaHOmn
aopTe 6e3 UCMNoJIb30BaHMS TOPAKOTOMUMN 1 AKCTPAKOPNopanbHon
noAaAepXKu A0 HACTOSLLLErO BPEMEHN HE OLeHnBanach.

MATEPWAJIbI M METOAbI. 3¢ dekTnBHOCTb 1 6€30NaCHOCTb UC-
cnenoBannch Ha CBUHbAX 75—-85 kr. AOLOMMHaNbHAas aopTa, BKJIO-
yas 6udypkaumio NoAB3A0LLIHOM a0PThl, IEBAs MOYEYHAs apTepus,
BUCLEepaibHble apTepunm ObiIn 06HaXeHbl Yepe3 BHEOPIOLLNHHbI
poctyn. MNpaeas noae3golwHasa 6paHwa 6bi1a aHaCTOMO3UPO-
BaHa BPEMEHHO KOHel, B 60K B AUCTaNIbHYO a0pTy C MOMOLLbIO
4aCTUYHOIO ee nepexaTtns. Bo BpeMs CHUXEHUSA NpUToKa KpoBun
1N nepexaTtns BHYTPU YPEBHbIV CTBON Obln pasfeneH, u NPpoKCu-
ManbHas yacTb SPIDER-npoTe3a 6bina packpbiTa B HACXOOALLEN
rpPyaHON aopTe Yepes yCTbe YPpeBHOro cTeosa. PeTporpagHbliii
BUCLLepaNbHbI N aHTErpafHbiii KOPOBOTOK B a0PTO-NOAB340LL-
HOM CermMeHTe OblJ1 OCYLLLECTBNIEH YEPES MOAB3A0LLIHYI0 OpaHLLy.
BucuepasnbHble, NoYeyHble, NoAB340LWHbIe apTepun Oblan nocne-
[0BaTeNbHO @aHACTOMO3MPOBAHbI, B UTOIe 3aMEHNB NEPBUYHbIN
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SUMMARY. The SPIDER-graft aims to avoid thoracotomy and
extracorporeal circulation (ECC) during open thoracoabdominal
aorticrepair: after lumbotomy a stent-graftisinserted retrogradely
for descending thoracic aortic repair, with subsequentanastomoses
between the connected multi-branched Dacron graftand the renal
andvisceral arteries and the iliac outflow, respectively. This animal
study in healthy pigs suggests technical feasability and promising
periprocedural safety, but did not assess feasibility and safety in
humans with aortic aneurysm. Therefore, feasibility, safety and
expected decrease of periprocedural complications including
spinal cord ischemia all need to be proved in humans before the
SPIDER-graft can be introduced into clinical practice.

BACKGROUND. The hybrid SPIDER-graft consists of a proximal
descending aortic stent-graft and a conventional six-branched
Dacrongraft for open abdominal aortic repair. Technical feasibility
withregard to avoiding thoracotomy and extracorporeal circulation
(ECC) during thoracoabdominal aortic hybrid repair and
periprocedural safety of this novel device are unknown.

MATERIALAND METHODS. Feasibility and safety study in domestic
pigs (75-85 kg). Abdominal aorta including iliac bifurcation, left
renal artery, and visceral arteries were exposed via retroperitoneal
access. Right iliac branch was first temporarily anastomosed
end-to-side to the distal aorta via partial clamping. During in-flow
reduction and infraceliac crossclamping celiac trunk (CT) was
divided and the proximal stent-graft portion of the SPIDER-graft
was deployed into the descending aortavia CT ostium. Retrograde
visceral and antegrade aortoiliac blood flow was maintained
via the iliac side-branch. Visceral, renal and iliac arteries were
sequentially anastomosed, finally replacing the first iliac end-
to-side anastomosis. Technical success, blood flow, periods
of ischemia and periprocedural complications were evaluated
after intraoperative completion angiography and postoperative
CT-angiography.

RESULTS. Six animals underwent successful thoracic stent-graft
deployment and distal open reconstruction without perioperative
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NOAB3AOLWHbIA KOHeL, B 00K aHaCTOMO3. TEXHUYECKUI yCnex,
KpoBoobpalleHne, Nepruoabl ULEMIUU N NEPUTNPOLLEAYPHbIE OC-
JIOXKHEHUS OblIN OLLEHEHbI MOCSIe KOHTPOJIbHOM aHrmorpadumn n c
MOMOLLLbIO NocneonepaunoHHon CT-aHrnorpadun.

PE3YJIbTAThI. LLlecTb XUBOTHbIX ObIIN NpoOnepupoBaHbl 6e3
cnyyaeB ux rubenn. CpegHee BpeMs UMMNAAHTALUN TPYOHOTO
cTteHT-rpadTa coctaBuno 4,5 muH. CpegHee BpemMs nwemMmmmn
cocTtaBmno 10 MUH. N5 YPEBHOrO CTBONMA, 8 MUH. ANs BEPXHEN
OpbixxeeyHom apTepum, 13 MUH. A7 NPaBO NOYEYHON U 22 MUH.
09 NeBOV nNoYeyHom apTepun. AHrnorpadus nokasasna npuem-
nemMble pe3ynbtathl UMNAaHTauum rpadTa n 4OCTaTO4HbIA YPO-
BEHb KPOBOCHAOXEHUS.

3AKJTKOYEHME. B 370 TpaHCAALMOHHON MOAeNnu Topakoabao-
MUWHaIbHOrO rMO6pPUAHOro NeYeHns ¢ NnomoLLbio Hoeoro SPIDER-
npoTesa Ham yaanocb nadexaTb TOPakOTOMUU N NOAKJIIIOHEHUS
MCKYCCTBEHHOro KpoBoobpaLLeHus. TexHnyeckas apPeKTUBHOCTb
1 6€e30MacHOCTb — MHOroO6 LALLM, HO TPEDYIOT AanibHENLEro
NOATBEPXAEHUS MPU NCMONb30BAHUN HA NOANAX.

KJTKOYEBbBIE CJTOBA: rubpuaHeiii SPIDER-TpaHcnnanTar, we-
CcTnOpaH4yeBbll 4aKPOHOBLI NPOTEe3, TopakoadbaoMuHanbHas
rubpuaHas onepauuvs Ha aopTe.

Introduction

Since the first description of thoracoabdominal
aortic aneurysm (TAAA) by S. N. Etheredge et al. in
1955 [1], open repair of this complex aortic disease still
remains challenging. Although endovascular treatment
options with fenestrated (fEVAR) or branched (bEVAR)
grafts are already routinely used for TAAA treatment
in dedicated centers, open aortic replacement is still
standard of care, especially in patients with connective
tissue disease. Open repair has undergone major
improvements over the decades, which globally has
led to centralized supply of these highly demanding
procedures [2-4]. Accordingly, a multimodal access
to organ protection is recommended, consisting
of mild hypothermia, cerebrospinal fluid drainage,
left heart bypass, sequential clamping of the aorta,
and selective reimplantation of the intercostal as
well as lumbar arteries [5]. Despite the decline in
perioperative morbidity and mortality of elective
aneurysm repair with the recent technical advances,
thereis stilla considerable risk of severe perioperative
complications [2, 6-9]. Thus, TAAA patients would
highly benefit from a novel approach, minimizing the
invasive trauma associated with thoracoabdominal
exploration and ECC.

Recently, our group described the technical
feasibility and first successful clinical implantation of a
reversed frozen elephant-trunk device in a patient with
dissecting TAAA[10]. Although the study demonstrated
technical feasibility of the hybrid procedure for TAAAs
repair via an abdominal exploration, the authors
recommended need for further modifications to the
device design and technique, based on their experience
with handling the device. Therefore, we developed the
SPIDER-graft that utilizes a combined endovascular
thoracic and open abdominal aortic approach for TAAA
repair in a single setting, hereby avoiding the need for
thoracotomy and ECC and enabling reimplantation of
visceral, renal, and lumbar arteries.
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death. Median thoracic graft implantation time was 4,5 min.,
median ischemia times before reperfusion were 10 min. for CT,
8 min. for SMA, 13 min. for right renal and 22 min. for left renal
artery, respectively. Angiography demonstrated appropriate graft
implantation and blood-flow-measurements confirmed sufficient
blood flow through all side branches.

CONCLUSION. In this translational pig model, thoracoabdominal
hybrid repair using the novel SPIDER-graft was successful in
avoiding thoracotomy and ECC. Technically feasible and safety
appear promising, but need to be reassessed in humans.

KEY WORDS: hybrid SPIDER-graft, six-branched Dacrongraft,
thoracoabdominal aortic hybrid repair.

In this preliminary experimental study technical
feasibility of the SPIDER-graft for TAAA hybrid repair
was evaluated in domestic pigs. Ischemic times,
end-organ perfusion, as well as other hemodynamic
parameters were also examined.

Material and methods

The experiments were performed using sixdomestic
pigs with a mean bodyweight of 82 + 2 kg at the animal
laboratories (University Heart Center Hamburg,
Germany). The study was performed in accordance
with the «Position of the American Heart Association
on Research Animal Use» (Circulation, April 1985) and
approved by the government animal care committee
and the institutional review board for the care of animal
subjects.

Device Description

The SPIDER-graft prototype for this experimental
study was adjusted to the diameters of a porcine
aorta, evaluated in a post-mortem CT angiography
in a previous pilot study.

The SPIDER-graft hybrid device combines
a proximal stent-graft with ring stent technology and
adistal gelatin-sealed braided polyester Gelsoft multi-
branched graft (figure 1). The Dacron prosthesis with
along Y-shaped arm has attached 4 prosthetic arms
(6 mm in diameter each) for reimplantation of the CT,
the SMA, and both renal arteries (LRA, RRA). All side
branches, except the proximal one for the CT, are
distally closed. Furthermore, a 10 mm access branch
is included in the main body to establish the delivery
system for the proximal stent-graft.

The thoracic stent-graft componentis connected to
the Dacron prosthesis. Similar to the Thoraflex graft,
a Sienacollaris established between both components,
enabling suture fixation of the thoracic partin the native
aortic vessel in case of an endoleak via intercostal
arteries. The thoracic stent-graft measures 150 mm
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Figure 1. SPIDER-graft with proximal ring-shaped stent-graft, connected with a six arm Dacron Gelsoft graft. Between
both parts the splitter with peel away sheath (A). SPIDER-graft including the single diameters after release of the
sheath, implanted into a transparent plastic tube (B). Thoracic stent-graft diameter is 24 mm adapted to pig thoracic
aorta with 20 mm. Visceral, renal, and iliac side branches are 6 mm in diameter, access branch diameter is 10 mm.
Branches were anastomosed according to individual anatomical situation of each pig

Puc. 1. SPIDER-TpaHcnaaHTaT ¢ npOKCUMasibHbIM KOJbLLe0OPa3HbIM CTEHT-rPa@ToOM, CBS3aHHbIM C LUeCTNOPAaHLLEBbLIM
TpaHcrnnaHTaTtom Dacron Gelsoft. Mexay o6enmu 4acTsiMu oTAenstoT 060104KY C MOMOLLbIo pa3dseTeutesns (A). SPIDER-
TpaHcnaaHTaT, BK/oYasi OAMHOYHbIE AnaMeTpbl 10C1e Bbirlycka 060/1049KM1, UMIMIAHTUPYETCS B NPO3PayHyIo Ni1acTUKOBYIO TPYOKY
(B). TopakasibHbIi AnaMeTp CTeHT-rpagTa cocTaBaseT 24 MM, aaanTupoBaHHbIN K rpyaHoM aopTte ceuHeri ¢ 20 MMm. BucuepasbHasi,
ro4yeyqHasi v NoAB3A0LLIHas 6BOKOBbIe BETBU UMEIOT AnameTp 6 MM, anameTp oTBeTBaeHus — 10 MMm.

OrBeTB/IEHUS OblIV aHACTOMO3UPOBAaHbI B COOTBETCTBUM C UHANBUAYAIbHOM aHaTOMUYEeCKOV CUTYaLne Kaxaoi CBUHbY

inlength and 24 mm in diameter and is equipped with
4 pairs of hooks at the proximal landing zone. The device
is loaded into a 30 F peel-away sheath. The handle
with the delivery system is inserted via the access
branch and fixed with a splitter. The release wire for
fixation of the proximal stent-graft component on the
introducer tip is inserted through the delivery system
and fixed on a release clip at the end of the handle.

Implantation

Abdominal aorta including CT, SMA, LRA and
both iliac arteries were exposed via a retroperitoneal
approach. RRA is not exposed from outside and
will be anastomosed from inside after opening the
aorta. Figures 2A and 2B demonstrate the stepwise
implantation is of the SPIDER-graft.

The right iliac branch was first temporarily
anastomosed to the distal aorta or commoniliac artery
in an end-to-side fashion and the side branch was
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clamped until the implantation of the thoracic stent-graft
was completed (figure 2A: a). The thoracic stent-graft
component was implanted during in-flow reduction by
manual compression of the inferior vena cava to reduce
cardiac output. After infraceliac crossclamping, the CT
was divided and the proximal stent-graft component of
the SPIDER-graft was introduced into the descending
aortaviathe CT ostium (figure 2A: b, ¢). The device was
positioned with the collar just outside the vessel wall.
The peel-away sheath was retracted and the release wire
for proximal fixation of the stent-graft was pulled. Then
the splitter was removed and the handle was carefully
extracted via the side access branch (figure 2A: d, ).
Now the in-flow reduction was released. After the
deployment of the thoracic device, the graft was de-
aired via the access branch and retrograde distal
perfusion was established via the previously attached
iliac side branch (figure 2B). The access branch was
ligated thereafter.
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Figure 2A. Technical steps of implantation of the SPIDER-graft.
Steps depicted in illustrations c-e are performed under inflow occlusion
a) The right iliac branch is temporarily connected to the distal aorta via end-to-side anastomosis
b) The thoracic stent-graft component is implanted via the coeliac trunk
c) Coeliac trunk is devided and the proximal stent-grafted part of the SPIDER-graft is introduced
into the descending aorta via the coeliac ostium
d-e) The peel-away sheath is subsequently retracted and the release wire for proximal fixation
of the stent-graft is pulled
f-g) The splitter is removed and thereafter the handle is carefully extracted via the side access branch

Puc. 2A. TexHun4eckue atarbsl umnnaHTaumm SPIDER-TpaHcnnaHTara.
3rarnbl, N306paxeHHbIe Ha MITIOCTPALUSIX C-€, BbIMOJIHSIKOTCS MPU NMPUTOKE OKKITHO3UN
a) lNpaBoe noaB3a0LLIHOE OTBETB/IEHNE BPEMEHHO CBS3aHO C ANCTasIbHOM aopTOv NOCPELCTBOM CKBO3HOIO aHacTomMo3a
b) KOMMOHEHT rpyaHOro CTeHT-TpaHcrnaaHTaTa MMNIaHTUPYeTCs Yepes LieINakmo
c) Lennakusi pasaeneHa, a npokcumasibHasi CTeHT-rpagtoBasi 4actb SPIDER-TpaHcnaaHTaTa BBOAUTCS
B HUCXOASILLYIO a0PTy Yepes LeINakuio
d-e) Barem oTwenywmBaroLlas 060/104Ka BTIrMBAETCs, U BbIBOAMUTCS MPOBOA /151 MPOKCUMasIbHOMV ¢pukcaLmm CTeHT-rpagra
f-g) Ynanaercs pa3BeTBuTe b 1 NOC/E 3TOr0 AECKPUNTOP TLLATE/IbHO N3BJIeKaeTcsl 4epe3 60KOBOe OTBETB/IEHUE

Stepwise visceral and renal artery reattachment was
performed using end-to-end anastomosis of the pre-
attached side branches of the graft beginning with the
CT, followed by SMA, RRA and LRA (figure 2B: a, b).
RRA is anastomosed from inside after opening the
aorta. Finally, iliac arteries were anastomosed in an
end-to-end fashion and the initial temporizing aortic
anastomosis was replaced (figure 2B: c-f).

Anesthesia and Instrumentation

After intramuscular premedication with azaperon
(4 mg/kg BW), midazolam (0,3 mg/kg BW),
ketaminhydrochloride (5 mg/kg BW), and
atropinsulfate (0,15 mg/kg BW), intravenous
anesthesia was induced by pentobarbital (8 mg/kg BW)
and maintained by continuous infusion of fentanyl
(0,01 mg/kg BW/h), midazolam (0,1 mg/kg BW/h), and
ketaminhydrochloride (0,06 mg/kg BW/h).

Pigs were endotracheally intubated and pressure
controlled ventilated at 15 cm H,O with a PEEP
of 7 m H,O at 16 breaths per minute using 30%
oxygen. Anticoagulation was performed using heparin
(400 IU/kg BW) to achieve activated clotting time
(ACT) of atleast 300 s. A6 F sheath was inserted into
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theright carotid artery to monitor mean arterial blood
pressure (MAP) and for arterial blood-gas analyses.
A Swan-Ganz catheter (Pulsion, Munich, Germany)
was inserted via the right jugular vein for monitoring
of central venous pressure (CVP), pulmonary arterial
pressure (PAP) and left atrial pressure (LAP). The Swan-
Ganz catheter was zeroed to ambient air pressure to
calibrate before each measurement. A5 F PiCCO-
catheter (Pulse Contour Cardiac Output; Pulsion
Medical Systems, Munich, Germany) was inserted
in the left common femoral artery to monitor cardiac
output (CO), systemic vascular resistance (SVR), and
distal MAP. The PiCCO-catheter was calibrated at the
beginning of each experiment using thermodilution with
20 ml of NaCl at 8 °C (mean value of three consecutive
injections).

All hemodynamic and respiratory parameters were
continuously monitored and recorded according to a
standardized protocol during each intervention. Isotonic
and colloidal solutions were continuously infused in order
to achieve a stable global end-diastolic volume (GEDV).

After retroperitoneal exposure of the abdominal
aorta, visceral and renal arteries as well as both iliac
arteries were dissected free from surrounding tissue
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d e f

Figure 2B. Steps of reimplantation of the visceral branches following insertion of the stent-graft
a-b) After deployment of the thoracic device, distal perfusion is established via the previously attached iliac sidebranch.
Visceral and renal arteries are then stepwise connected to the sidebranches of the graft by end-to-end anastomoses
c) The leftiliac side branch is connected
d) The right iliac side branch is re-anastomosed and shortened.
The previous end-to-side anastomosis is changed into an end-to-end anastomosis
e) Residual perfusion of the aneurysmal sac is terminated after attaching the side port branch to the lumbar arteries
f) Fully implanted graft with excluded TAAA

Puc. 2b. 9tanbl penmnnaHTaumy BUCLiepasibHbIX OTBETBIEHUI 10C/1€ BBEAEHUSI CTEHT-rpagTa
a-b) lNocne pa3BepTbiBaHVs rpyAHOro annapara AnctaabHas neppysus ycTaHaBINBaETCs Yepes paHee rnpukpenieHHoe
noaB3aoLHoe 60KOBOe OTBETBIEHNE. BucLiepasibHble v NoYeyHble apTepuu 3aTeM CTYrNeH4aTo COeanHsSIIoTCS C GOKOBbLIMU
OTBETBJ/IEHUSIMU TPAHCI/1IaHTaTta C MOMOLLbIO KOHLIEBbIX aHACTOMO30B
c) JleBoe rnoAB340LLIHOE OTBETB/IEHNE COEANHEHO
d) lNpaBoe noaB340LLIHOE OTBETB/IEHNE MOBTOPHO aHACTOMO3UPYETCS U yKOPaYnBaeTCs.
lpeablayLwmi CKBO3HOVM aHaCTOMO3 MPeBPAaLLaeTCsl B KOHLEBOW aHaCTOMO3
e) OcTtaTtoyHasi nep@y3us aHeBpU3MaTN4eCcKoro MeLLuKa rnpekpaLlaeTcs nocse npukperieHus
60KOBOIro ropTa OTBETBJIEHUS K MOSICHUYHbLIM apTEPUSIM
f) [TOsIHOCTBIO UMMNAHTUPOBAHHBIV FPAa@T C NCKTIOYEHHBIM TAAA

to place a6 mm flow-measurement probe (Cardiomed,
Medistim AS, Oslo, Norway), which employs the transit-
time flow-measurement (TTFM) technique, to monitor
the blood-flow during measurements.

Experimental Protocol and Hemodynamic
Measurements

Graft implantation was performed by two senior
vascular surgeons with high experience in open aortic
surgery.

Hemodynamic parameters were continuously
monitored and recorded during each intervention.
For each animal, full hemodynamic measurements
including arterial and venous blood-gas analyses, and
blood-flow measurements using TTFM were acquired
both before and after implantation of the prosthesis
with anastomosis of all side branches.

Angiographies were performed directly after the
implantation of the graft had been completed, as well
as at 3 and 6 hours thereafter.

At the end of the experiments, the pigs were
sacrified by intravenous injection of T61 under deep
anesthesia and the SPIDER-grafts were explanted
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for photo-documentation. One representative animal
was subjected to post mortem CT-angiography using
a 12 F sheathin the distal aorta and the inferior vena cava.

Statistical Analysis

Statistical analysis was performed using Microsoft
Excel or GraphPad Prism (vers. 6.05) software. Data
are presented as mean = SD. P < 0,05 was considered
statistically significant, see Tables legend for details.

Results

Graftdeploymentwas successfulin all 6 animals. No
major bleeding or cardiac events occurred throughout
preparation and implantation. Transient heart rhythm
disorders (atrial fibrillation) in 3 of the six animals
during graft deployment were successfully converted
by intravenous infusion of potassium and magnesium
after preventive substitution of 150 mg amiodarone
before instrumentation.

Technical feasibility

The retroperitoneal exposure of the abdominal
aorta including visceral, renal, and iliac arteries was
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Table 1

Data are presented as median with 25% and 75% percentiles (n = 6).

Hemodynamic parameters during all measurement timings demonstrating stable values diring the whole procedure:
BV = breathing volume, HR = heart rate, CO = cardiac output, Rrsys = systolic blood pressure, Rrdia = diastolic blood
pressure, MAP = mean arterial blood pressure, SVR = systemic vascular resistance, PAP = pulmonary arterial pressure,
GEDV = global end-diastolic volume, CVP = central venous pressure, Hb = hemoglobin level

Ta6nunya 1

[ aHHble NpeAcTaB/ieHbl B BUAE meauanbl ¢ 25% u 75% npoueHtunamum (n = 6).

FeMmoanHamunyeckue napamMmeTpbl BO BCEX OTPe3Kax BpeMeHU, AeMOHCTPUPYIOLWUX CTabusibHblie 3Ha4Y€eHUS B Te4eHue
Bcei npoueaypbl: BV = 06bem gbixaHus, HR = cepaeuHbiii putm, CO = cepaeyHblii BbIOpOC, Rrsys = cuctonuyeckoe
apTepuanbHoe aasneHue, Rrdia = anactonnyeckoe aptepuanbHoe pasneHne, MAP = cpenHee apTepuanbHoe aaBneHue,
SVR = cucteMHoe cocyamucTtoe conpotuesieHue, PAP = neroyHoe aptepuanbHoe paeneHue, GEDV = rno6asnbHblii KOHEYHbI

AnacTonunyeckunii oo6bem, CVP = ueHTpanbHoe BeHO3Hoe aaBrieHue, Hb = ypoBeHb remorno6uHa

Baseline T1 T2 T3 T4 P (time)
BV [ml] 1030 (990, 1103) 1050 (993, 1085) | 1020 (943, 1080) | 975 (935, 1075) 986 (915, 1005) n.s.
HR [bpm] 72,0 (57,3, 84,3) 95,0 (64,3,99,8) | 87,5(76,0,101,0) | 96,0(74,5,98,8) | 90,0(76,0, 96,0) n.s
CO [l/min] 7,40 (6,58, 8,70) 9,85(8,76,12,13) | 8,75(6,73,9,38) | 7,74(5,28,9,53) | 5,83 (4,92, 9,05) n.s.
Rrsys [mmHg] 114,0 (99,3, 145,0) | 109,5 (89,5, 123,8) | 98,5(83,0, 100,3) | 95,0 (73,8, 104,8) | 78,0 (72,5, 124,3) n.s
Rrdia [mmHg] 59,0 (48,3, 100,5) | 53,0(45,5,75,3) 52,5(47,3,65,0) | 53,5(43,8,60,8) | 44,0(41,8,54,3) n.s
MAP [mmHg] 81,0(69,5,119,5) | 78,0(66,0,91,5) 77,5 (65,0, 85,8) | 70,5(60,5,79,3) | 62,5(56,3, 69,3) n.s.
SVR [dyn's:cm-y] | 913 (670, 1131) 612 (395, 815) 702 (510, 939) 614 (476, 1147) 682 (510, 1054) n.s
PAP [mmHg] 20,0 (17,0, 24,5) 24,5 (20,8, 28,8) 22,5(18,8,23,3) | 24,0(19,3,29,0) | 26,0(20,8, 29,8) n.s
GEDV [ml] 1195 (977, 1335) | 1212(1024, 1312) | 1049 (952, 1187) | 1022 (897, 1170) | 992 (835, 1169) n.s.
CVP [mmHg] 6,50 (5,75, 7,00) 5,50 (5,00, 7,25) 6,00 (4,75,7,25) | 6,00(4,00,7,50) | 6,00 (5,00, 7,00) n.s.
Hb [g/1] 9,80 (8,33, 10,35) 8,20 (7,65, 9,73) 7,30 (6,95, 8,75) | 7,70(6,48,9,03) | 7,55(6,60,9,10) n.s

performed without relevant blood loss or hemodynamic
complicationsinallanimals. 8,0 = 2,6 min. were required
to create end-to-side anastomosis of the right iliac
sidebranch to the distal aorta (figure 3A).

MAP was decreased by 50% following in-flow
reduction using manual compression of the inferior
vena cava and could be kept stable during introduction
of the intruducer sheath of the thoracic stent-graft
component in all animals. Infraceliac crossclamping
and dissection of the CT was performed in all 6 animals
without major blood loss. For introduction of the
rounded tip of the shaft, elongation of the CT ostium
(extension of the incision) was necessary in 4 of the
6 animals. All procedures including the positioning
of the graft in the descending aorta up to the collar
reaching the CT ostium, the retraction of the peel-away
sheath, the extraction of the release wire for proximal
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fixation of the stent-graft, and the removal of the
splitter were performed without any complications in
allanimals. Also, the extraction of the handle through
the access side branch was successfully performed
in all 6 grafts, but the duration of this step was up to
40 seconds. Due to the rounded tip, the extraction
of the handle through the introducer branch was
difficult and required additional manual manipulation
in all cases. After deployment of the thoracic device,
the graft was successfully de-aired and retrograde
distal perfusion was established via the access side
branch (figure 3B) thereby, avoiding selective visceral
perfusion and ECC.

Following this, successive reattachment of the
visceral and renal arteries were performed through
the pre-attached side branches of the graft. Despite
anticoagulation with heparin with an activated clotting
time over 300s no major stich hole bleeding was
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Table 2
Data are presented as median with 25% and 75% percentiles (n = 6).

Baseline- and post-surgery data were analysed by two-sided, paired t-test. Ischemic times and transit-time flow (TTFM)
during baseline and after implantation of the SPIDER-graft prothesis: CT = coeliac trunc, SMA = superior mesenteric artery,
LRA = left renal artery, RRA =rightrenal artery, LIA = leftiliac artery, RIA =rigth iliac artery, MAP = mean arterial pressure.
Note that no flow data are given for RRA because of the retroperitoneal access to the aorta

Ta6nunya 2
[ aHHble NpeacTaBneHbl B BUAE meauaHbl ¢ 25% n 75% npoueHtunamm (n = 6).

UcxoaHble AaHHble U AaHHbIe NOCsIe XMPYPruu Gbi/In NpoaHanM3npoBaHbl 4BYCTOPOHHUM NapHbIM t-recTtom. Uwemunyeckoe
BpeMs 1 TpaH3uTHbI NnoToK (TTFM) Bo Bpems 6a30B0oi NIMHMKM U Nocne umnaaHTauum npote3a SPIDER-TpaHcnnaHTaTa:
CT = uenmnakus, SMA = BepxHsisi OpbiXeeyHas apTepus, LRA = nesas noyeyHas aptepus, RRA = npaBas nouyeyHas aptepus,
LIA = neBasi nogB3ao0LwWHag apTepus, RIA = npasas noas3aowHaga aptepusa, MAP = cpeaHee apTepuasnbHoOe AaBfieHue.
OGpaTuTe BHUMaHUE, YTO AaHHbIE O NOTOKE He BbiaaloTca Ana RRA n3-3a 3a0ploWIMHHONO AOCTyNa k aopte

Ischen]ic time TTFM bas_eline TTFM post P
[min.] [ml/min] [ml/min]

CT 11,0x2,4 550 (502, 631) 550 (500, 620) 0,945
SMA 8,8+2,3 370 (340, 483) 675 (543, 715) 0,020
LRA 21,2+47 250 (160, 336) 173 (158, 245) 0,202
RRA 13,4+3,8 - - -
LIA 78+23 550 (445, 638) 323 (169, 355) 0,013
RIA 8,9+1,9 545 (413, 638) 350 (245, 505) 0,102

Figure 3A. Following left retroperitoneal exposition of the abdominal aorta including the iliac bifurcation, the left renal
artery and visceral arteries, the right iliac branch was temporarily anastomosed end-to-side to the distal aorta.
By using this technique, periprocedural antegrade aorto-iliac and retrograde visceral blood-flow is maintained
reducing organ ischemia and avoiding extracorporeal circulation

Puc. 3A. MNocne neBovi 3a6PIOLLNHHOV 3KCro3uLmmn OPIOLLIHOV aopThl, BKIoYas Gugypkaumio noaB3A0LLIHONM KOCTU, J1€BYIO MOYEYHYIO
apTepuio 1 BUCLiepasibHble apTepun, Npasoe noAB340LHOe 0TBETBIEHNE Obli0 BDEMEHHO aHaCTOMO3MPOBAHO CKBO3HbLIM
06pa3oM B CTOPOHY ANCTasIbHOM aopTbl. VICronb3ys AaHHY0 METOAUKY, NEePUNPOLEAYPHbIN aHTerpaaHbivi aopTo-noAB3A0LLIHbI
U peTporpaaHbiii BUCLepasibHbili KPOBOTOKU MOALEPXNBAIOTCS 3@ CHET CHUXEHUSI NLLEMUM OPraHOB v NPenoTBPaLLeHus
MCKYCCTBEHHOIO KPOBOOOpAaLLEeHUs
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Figure 3B. After the deployment of the thoracic device and de-airing via the access branch, distal perfusion is
established via the previously attached iliac side-branch therby avoiding selective visceral perfusion and ECC
(1 =side branch, 2 = celiac trunc, 3 = distal transient end-to-side anastomosis)

Puc. 3b. Nocne pa3sepTbiBaHUS rpyAHOro annaparta v geaspawmy 4epe3 OTBETB/IEHNE AOCTYrNa, AncTasbHas nep@yans
yCTaHaB/IMBAETCS YEPe3 paHee NpuKpPenIeHHoe noae3a0LHoe 60Ko0Boe 0TBeETBIeHe, ndberast n3buparesibHoV BUCLLePasibHOV
nepgysum n ECC (1 = 60koBO€ OTBETBNIEHNE, 2 = Llennakusl, 3 = ANCTasbHbIN NepexoAHbIli CKBO3HON aHacToOMO3)

observed in the anastomoses. Finally, iliac arteries
were successfully anastomosed and the initial aortic
anastomosis through the access side branch was
replaced (figure 4). Angiography as well as post
procedure CT scan confirmed adequate blood
flow through all side branches and successful graft
implantation (figure 5A, B).

Hemodynamic parameters and ischemic times

In all six procedures, respiratory and hemodynamic
parameters remained stable at each measurement
point. There was no significant blood loss as confirmed
by stable hemoglobin levels. All parameters measured
are summarized in table 1.

TTFM measurement confirmed sufficient blood-flow
in the visceral arteries during passive shunting by the iliac
branch during implantation. Flow rates (ml/min, median,
25% and 75% percentile, n = 6) were as follows: 825 (618,
958) for SMA, 125 (111, 174) for LRA, 160 (70, 259) for LIA
and 200 (178, 253) for RIA. Mean arterial blood pressure
was 89,0 (86,8, 122,8) mmHg. For CT there is no value,
becauseitwas clamped and dissected, and for RRAthereis
novalue because of the retroperitoneal access to the aorta.

Due to the design of the SPIDER-graft and the
implantation technique applied, the ischemic period of
each of the renal and visceral arteries was commensurate
to the time utilized in the anastomosis of the respective
side-branch.

Figure 4. Situs after complete reconstruction

Puc. 4. lNo3unums nocae nosHoV PEKOHCTPYKLNMN
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Figure 5A. CT-angiography demonstrating patency of side
branches

Puc. 5A. CT-aHrvuorpagusi, 4eMOHCTPUPYIoLLasi MPOXOAUMOCTb
60KOBbIX OTBETB/IEHWNI

Implantation of the thoracic stent-graft, including in-
flow occlusion andinfra-celiac crossclamping, required
4,2 + 1 min. Individual visceral artery ischemic times
were 11 = 2,4 min. for the CT, 8,8 £ 2,3 min. for SMA,
13,4 += 3,8 min. for RRA, and 21,2 = 4,7 min. for LRA.
Ischemic time of LRA was longer due to simultaneous
ischemia of both renal arteries during opening of the
juxtarenal aortic segment. RRAwas firstanastomosed,
therefore this ischemic time is added to the time for left
renal anastomosis. Allischemic time periodsand TTFM
blood flow before and after SPIDER-graft implantation
are summarized in table 2. TTFM flow of visceral, renal
and iliac arteries indicate sufficient blood supply to all
branches after implantation of the SPIDER-graft.

Discussion

This study is the first experimental study to test
technical feasibility including hemodynamics and
organ blood-flow during the hybrid repair of the
thoracoabdominal aorta using a modified reversed frozen
elephant trunk device. Due to its multibranched design,
the name SPIDER-graft was chosen. The prototype
of the device consists of a proximal stent-graft and a
distally attached braided Dacron part. The SPIDER-
graft was designed to reduce operative morbidity and
procedure-related complications by avoiding the need
for thoracotomy and ECC.

Our experimental study showed that the graft can
be implanted via retroperitoneal access avoiding
thoracotomy. Utilization of SPIDER-graft precludes
the need for selective visceral perfusion as well as
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Figure 5B. Final angiography demonstrating patency
of side branches

Puc. 5b6. OkoH4aTenbHasi aHrmorpagusi, 4eMOHCTpUpYyloLLas
PoHNLaeMocTb 6OKOBbIX OTBETBIEHNI

ECC, since the graft allows retrograde distal perfusion
of visceral and renal arteries via the iliac access side-
branch following the deployment of the thoracic part of
the device. By sequential crossclamping and opening
the aneurysmal sac the visceral arteries and the
lumbar arteries are reanastomosed, beginning with
infracoeliac crossclamping and anastomosis of the
first SPIDER-graft branch to the coeliac trunc, followed
by the superior mesenteric artery. Then, the aorta is
opened for anastomosis of the right renal artery and
for reimplantation of lumbar arteries. In this technical
feasibility study the collar was not sutured to the
infradiaphragmal aorta. In humans however, the collar
will be attached to the infradiaphragmatic aortic wall at
the entry of the thoracic stent-graftin order to secure a
distal fixation of the thoracic stent-graft and to prevent
backbleading from intercostal arteries.

Our experimental data confirmed sufficient
periprocedural end-organ blood flow following successful
implantation of the prosthesis. To further proof this
concept, we will quantitatively assess organ perfusion
ofthe visceral organs and spinal cord using fluorescent
microspheres in our next experimental trial during
6 hours of observation after graft implantation.

We are confident, that perioperative organ
protection using ECC could be avoided. During open
thoracoabdominal aortic repair left-heart bypass using
ECCisastandard procedure performed to prevent distal
perfusion during suprarenal thoracic cross-clamping.
However, this procedure is associated with a high risk of
bleeding that may require massive blood transfusions
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and oftentimes a surgical revision. Avoiding ECC will
not only reduce the perioperative risk of bleeding and
the need for blood products, but can also attenuate the
activation of the complement cascade and inflammatory
response. This will reduce edema formation by capillary
leakage and decrease the risk of spinal cord ischemia
as one of the major complications of thoracoabdominal
aortic surgery. Therefore, avoiding ECC might play a key
role in improving the treatment outcomes.

Despite recentadvancesin perioperative management
and surgical techniques, complication rates following
open aortic repair still remain high. Perioperative SCI
occurs in 4% to 11% of cases and paraplegia occurs in
up to 25% following type Il TAAA repair. Cardiopulmonary
and renal morbidity are also high with renal failure
requiring dialysis occurring in up to 15% of cases [11-13].
These complications arise from a systemic inflammatory
response, inresponse to the ECC as well as the surgical
trauma, that triggers the activation of blood components
inthe extracorporeal circuit, ischemia/reperfusioninjury,
and endotoxin release. The new SPIDER-graft technique
offers the opportunity to avoid utilization of ECC.

Furthermore, a significant advantage of the
SPIDER-graft procedure when compared to standard
endovascular techniquesis the ability for intraoperative
reimplantation of lumbar or intercostal arteries in case
of loss of MEP or suspicion on spinal cord ischemia.

The classic «hybrid approach» divides
thoracoabdominal aortic repair into two steps: visceral
perfusion is first safeguarded by an extra-anatomic
bypass followed by an endovascular exclusion of the
entire aneurysm. This approach has the advantage of
avoiding thoracotomy. Unfortunately, reported data for
this technique are less favorable regarding morbidity
and mortality rates when compared to a standard
open surgical technique [14, 15]. Therefore the hybrid
technique is currently restricted to patients with no
other reasonable option such as emergency cases or
high-risk patients with an anatomy unfavorable for the
implantation of a branched endograft. A meta-analysis
containing 19 studies and 660 patients revealed that
hybrid approach, combining the endovascular aortic
procedure with surgical revascularization of visceral
and renal arteries in one or two operational stages,
can potentially reduce peri-interventional morbidity
[16]. However, perioperative mortality varied between
0% and 44%, and there was a rate of ischemic spinal
cord injury of up to 15,3%. The overall mortality after
26 months was reported with 20,8%. Similar results
were published by E. Rosset et al., who analyzed
the results of 76 hybrid interventions from 19 French
university hospitals [17]. Again, the high mortality rate of
34,2%, 12,8% paraplegia, 28,9% acute renal failure with
5,2% requiring long term dialysis, and 17,1% intestinal
ischemia out of this retrospective multicenter series
were not satisfactory. Limiting factor of this study is
the fact, thatin 10 years only 76 cases were performed
in this group at 19 clinics, and a high proportion
of emergency cases and patients unsuitable for either
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endovascular or open repair were included. The results
of such demanding procedures are strongly influenced
by the experience of the center [18].

In contrast to the classic «<hybrid approach» the use
of the SPIDER-grafts offers anatomical reconstruction
of the thoracoabdominal aortic segment with shorter
branches, therefore minimizing the risk of graft occlusion.
Also implantation of the graft seems technically easier
concerning the anastomoses of the single branches,
also regarding the short time needed for anastomosis
in the pig model. In this series, the thoracic stent-graft
was introduced via the coeliac trunc ostium without
using a guide wire. However, further development of the
device will provide a guide-wire enabling introduction via
directaortic puncture. We introduced the stent-grafted
part of the SPIDER-graft until the collar reaching the
coeliac trunc ostium without using a C-arm. Control
was performed via postop CT scan and postmortem
autopsy: all devices were in accurate position. However,
fluoroscopy will be considered for safety reasons for
our first in men study.

Our preliminary results in a pig model for
thoracoabdominal aortic repair demonstrate the technical
feasibility and underscore the smooth and efficient
implantation of the device without any intraoperative
complications. The promising experimental results
encourage us to further optimize this new designed
graft before the graft could be implanted in humans.

Major improvements will be in terms of easier
deployment of the proximal part via invention of a nose
cone for easier introduction and retraction of the stent-
grafted section. Also direct puncture of the aorta and
over the wire implantation might be beneficial by avoiding
implantation of the graft though the CT ostium. Thereby
ischemic time of coeliac trunk dependent organs can
be reduced further. Modification forimplantation of the
thoracic stent-graft by Seldinger technology is taken
into consideration. Additionally, the positioning of side
branches — especially with invention of a Safi-loop graft
forideal attachment of the lumbar arteries — contain the
potential of better adaption. Nevertheless, the results
of our preliminary experimental study are encouraging
and confirm technical feasibility of thoracoabdominal
aortic repair under stable hemodynamic conditions in
a pig model.

Finally, our experimental study has further limitations.
Besides the limited number of animals, we did not
compare this technology with the classic open procedure.
Therefore, the initial intention of the invention of this
device - i. e. minimizing perioperative complications
by avoiding thoracotomy and ECC, as well as controlled
reattachment of the spinal arteries according to
motor evoked potentials, could not be demonstrated
within this study design. We therefore will perform a
consecutive series to directly compare this device
with open thoracoabdominal repair in this pig model,
using hemodynamic measurements and quantitative
assessment of organ perfusion including spinal cord
perfusion using fluorescent microspheres.
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Conclusion

A novel hybrid technique utilizing the SPIDER-graft
while avoiding thoracotomy and ECC is described for
thoracoabdominal aortic repair in a pig model. Further
modification will be required to improve deployment,
de-airing, and to optimize reimplantion of lumbar
arteries. The undelying concept of this graft and its
innovative technique might improve clinical outcomes
after thoracoabdominal repair. The next generation
SPIDER-graft has to be re-evaluated in an experimental
model including quantitative assessment of end-organ
perfusion befor the graft can be finalized for human use.
Future perspective might be to connect the SPIDER-
graft to a previously implanted frozen elefant trunk,
especially in patients with connective tissue disease.
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TAKTUKA KOMIUJIEKCHOIO JIEHEHUA Y NALUUEHTA
C PACMPOCTPAHEHHbBIM MOPAXXEHUEM APTEPUA HU)KHUX
KOHE4YHOCTEM B YCNOBUAX KPUTUYECKOU NLLEMUMN:
PETPOCNEKTUBHbI O630P HEMOCPEACTBEHHbIX
N CPEOHECPOYHbIX PE3VYJIbTATOB

P.J1. MaHeensH, A. B. EcasH
OmoesneHue MUHUUHBA3UBHOU cocyducmol xupypauu,

EpesaHckutli 20cydapcmeeHHbIli MeOUUYUHCKUli yHusepcumem, Pecny6nuka ApmeHus

R.L. Manvelyan, A. V. Yesayan

TACTICS OF COMPLEX TREATMENT ON AGRESSIVE ARTERIAL OCCLUSIONS IN PATIENT
WITH CRITICAL LIMB ICSHEMIA. A RETROSPECTIVE REVIEW OF SHORT

PE®EPAT. Atepocknepo3 — Hanborsee yactas npu4ynHa XxpoHuye-
CKOW apTepuanbHON OKKNO3nBHOW 6one3Hn (puc. 1). B EBpone
aTepockaepos3 aBnaeTca NpuiYnHon cmeptun 6onee yem B 40%
CNy4yaeB Kak Cpeau My>X4uH, Tak U CPean XEHLLNH. ATEpOCKIepo3
paccMaTpmBaeTCs B HACTOSLLEE BPEMS KaK XPOHMYEeCKoe Nporpec-
CMBHOE CUCTEMHOE 3aboneBaHne MHOroakTOPHOM 3TUOIOTNN,
BKJIlOHaloLLLee apTepurasnbHyo TrMNepTeH3nto, rmnepxoecTepnHe-
Muto, anabet. N ecnu kypeHue — pakTop, NoAAALWMACA n3mMe-
HEHUIO, TO BO3PACT 1 noj — HeT. lNMNepundepunyecknin atepocknepos
nmeetcs y 8-12 munnmonos xuTteneii CLLIA. HYactoTa 3abonesa-
HUA yBennymBaeTcs ¢ Bo3pactom. OT 12% 0o 20% amepukaHLeB
ctapwe 65 net (4,5 0o 7,6 MUNNNOHOB) UMEIDT Nepudepunye-
CKUI aTepocknepold. HYactota nepmdepnyeckoro atrepockne-
po3a B NOMNyNsLUnM COCTABASET B cpefHeM 7,6%: ANna My>XUNH —
10,2% (9,2-11,2) n gnsa xeHwmH — 5,3% (4,6-6,0); p < 0,001.

KJTKOYEBBIE C/TIOBA: xpoHuyeckas apTepuanbHas OKK3MBHAsA
6051e3Hb, KpUTUYECKAS NLLEMUS.

Aim of study

The aim of study is to evaluate the results of
combination of drug treatment and balloon angioplasty
in cases of peripheral longer occlusions.

Materials and methods

We observed 11 patients with occlusions of CIA, EIA,
SFA and PA (CTO). Clinical class was llI-IV Fontaine. The
average age of the patients was 59. All of the patients were
male. The cause of arterial occlusionsin 9 (81,8%) cases
was atherosclerosisandin 2 (18,2%) cases — aortoarteriitis.

In all cases diagnostic complex included clinico-
laborator exams, duplex scan and CT-angio (Figure 2).

Comorbidities

Ischemic heart disease in 2 cases (18,2%), diabetes
mellitus in 4 patients (36,4%) and arterial hypertension
in 3 cases (27,3%).

Before revascularization all patients received
drug complex (LMWH, sulodexide, antiplatelet
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AND MIDTERM OUTCOME

Mini-invasive vascular surgery department,
Yerevan State Medical University, Republic of Armenia

SUMMARY. Atherosclerosis is the most common cause of chronic
arterial occlusive disease of the lower extremities (figure 1). In the
European Union these diseases represent approximately 40% of
the deathsin both menand women [4]. Atherosclerosisis currently
considered a chronic, progressive systemic disease of multifactorial
aetiology [5] including arterial hypertension, hypercholesterolemia,
diabetes mellitus and smoking as modifiable risk factors and
age and sex as non modifiable factors [6]. With an age-adjusted
prevalence of approximately 12%, PAD affects at least 8 to 12
million Americans [1, 2, 3]. Disease prevalence increases with age
and 12% to 20% of Americans age 65 and older (4,5 to 7,6 million)
have PAD. The prevalence in population of peripheral arterial
disease was 7,6% (6,7-8,4), males — 10,2% (9,2-11,2), females —
5,3% (4,6-6,0); p < 0,001.

KEYWORDS: chronic arterial occlusive disease, critical ischemia.

therapy, metabolic therapy, NSAIDs and including
glucocorticoids in patient with aortoarteriitis) and
pronounced painful syndrome was relieved by
continuous epidural analgesia.

PTA of CIA, EIA, femoral and popliteal arteries
(figures 3-6) were made.

In 2 cases with ischemic heart disease simultaneously
was performed coronarography with coronary stenting
in 1 patient.

Results

We observed arterial pulse of peripheral arteries
or improvement of blood flow in all cases There is no
amputation andincrease quality of life during 1, 2, 3and
12 months of follow up.

Conclusion

The combination of preoperative preparation and
endovascular revascularization is adequate treatment
of peripheral arterial longer occlusions.
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Arteries become narrowed and blood
flow decreases in arteriosclerosis
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SMBOJIUA MO3TA,
CBA3AHHAS CO CTEHTUPOBAHUEM
COHHbIX APTEPUM

T. I. luanHakonynoc, K. lManacudepuc, A. Marmayu, K. J. luanuc

OmoeneHue cocyoucmoli u 3H008aAcKynApHoU xupypauu, ApuHckuli meduyuHckuli yeHmp, AgpuHel, lpeyus

T. G. Giannakopoulos, C. Papasideris, A. Pantazi, C. D. Liapis

BRAIN EMBOLIZATION ASSOCIATED WITH STENTING OF CAROTID ARTERIES

PE®EPAT. Noka3aHo, 4TO 3XOreHHOCTb KAPOTUAHOM BASALLKN ABNS-
eTcsa onpeaensowmm GakTopom ee aMO0INYECKOro NoTeHumana.
C Texnop, kak BBeAEHMNE BHYTPUYTPOOHON 3MOBONN3aLLUN FONOBHOIO
MO3ra CO CTOPOHbI KAPOTUAHOM aHFMONNACTUKN U CTEHTUPOBAHUS
(CAS) cTano ewe 6onee BaxHbIM. Llenbio 4aHHOro nccnenoBaHns
ABNSETCHA aHaNN3 AaHHbIX O PACNPOCTPAHEHHOCTUN U XapakTepe
ambonmyeckoro matepuana, 3axea4yeHHoOro B yCcTpOMCTBax 3a-
WNTbl 0T aMbonundeckmnx GunsTpos (EPD), n n3yyeHnst BO3MOXHbIX
noCneacTBUn ANs Pas3nuyHblx acnekTos npoueaypbl CAS.

KJIKOYEBBIE CJIOBA: cTeHTUpOBaHMe COHHOW apTepun, GunsTp,
3aMb0onns, 0OCTaTOYHbIE BELLECTBA, TUM BASALLKN, SXOTE€HHOCTb.

Introduction

Upto now, the degree of carotid stenosis has been the
main determinant of the risk for cerebrovascularischemic
events, since an almost linear association between the
degree of stenosis and risk of future stroke was foundin
both ECST [1] and NASCET [2]. Since its introduction, the
minimally invasive carotid artery stenting (CAS) procedure
has gained impressive popularity [3] by continuously
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Department of Vascular and Endovascular Surgery,
Athens Medical Center, Athens, Greece

SUMMARY. The carotid plague echogenicity has been shown to
be a determinant of its embolic potential. Since the introduction
of carotid angioplasty and stenting (CAS) intraprocedural cerebral
embolization has become even more important. The aim of this
studyisto review the evidence onincidence and nature of embolic
material captured in filter embolic protection devices (EPD) and
investigate possible implications on the different aspects of the
CAS procedure.

KEY WORDS: carotid stenting, filter, emboli, debris, plaque type,
echogenicity.

improving reported outcomes and has grown to be a
worthy rival of carotid endarterectomy (CEA).

Many medical societies now recommend carotid
stenting as an alternative to endarterectomy with minor
but important differences mainly based on different
interpretations of recent randomized controlled trial
(RCT) data [4, 5]. At the same time, though, CAS
availability has ignited the field of debates over carotid
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disease management, especially in the era of developing
more and more efficient best medical treatment (BMT)
strategies [6]. According to a recent review and meta-
analysis on available evidence [7], CEA remains the
procedure of choice for symptomatic patients and CAS
can be offered as an alternative in high-volume centers.
For asymptomatic patients, the evidence for intervention
is not so clear because modern BMT has further reduced
the underlying risk of a carotid stenosis becoming
symptomatic [8]. It seems that further investigation is
warranted in order to detect asymptomatic patients in
higher risk for stroke.

The CAS procedure carries the major handicap of
cerebral embolization when compared to CEA [9]. The
embolization load and its consequences are multifactorial
and are dependent on patient characteristics, plaque
echogenicity and morphology and procedure-related
technical and device variations. It is therefore difficult
to adjust for and compare all these factors in order to
come to evidence on the least embolization-prone CAS
setting. The introduction of embolic protection devices
(EPD) has allowed CAS to be offered as a safe alternative
for high-risk patients since N. Garg et al. [10] report
a relative risk of 0,59 (95% CI 0,47 to 0,73) for stroke
favoring protected CAS (p < 0,001) in their meta-analysis.
However, this is challenged by more recent small RCT
data [11] that show more new but clinically «silent» brain
lesions in magnetic resonance diffusion weighted imaging
(DW-MRI) after protected versus unprotected CAS, and
their impact remains to be elucidated.

The aim of this study is to review current evidence
on debris captured by EPD as a direct measure of CAS
embolic load to the brain and analyze its implications on
differentaspects of the procedure. Critical data analysis
may ultimately provide insight towards determining
factors affecting the extent of embolic cerebral insult
during CAS and its consequences to the patient.

Plaque embolic potential

A key factor for carotid disease management seems
to be plague morphology. Both natural history [12, 13]
and clinical studies [14, 15] have proven that carotid
plaque embolic potential depends on plague morphology.
Ultrasound imaging (Gray-Weale [16] classification, Gray
Scale Median (GSM) [17], juxtaluminal hypoechoic plaque
regions [18]) of the atheroma can provide information
on structure, inflammatory activity and biomechanics
at the same time. Studies have also proved that Intra-
Vascular Ultra Sound (IVUS) [19] and Contrast-Enhanced
Ultra Sound (CEUS) [20] atheroma analysis strongly
correlates with actual plaques histology. This allows
for an indirect assessment of the plaque pre- and peri-
interventional embolic potential, a very valuable piece
of information since both types of intervention leave the
cerebral circulation exposed to the generated debris.

Itis clearthat further understanding of the embolization
phenomenon during CAS is necessary to come to
sound conclusions regarding the source of emboli
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and therefore ways to diminish their occurrence and
improve CAS outcome. Analysis of debris captured in
filter [21-32] (table 1), occlusion [33] or flow-reversal
[34, 35] EPD has been attempted by several authors
that used various methods including macroscopic
visual observation, scanning electron microscopy
(SEM) alone or in conjunction with energy dispersive
spectroscopy (EDS) and direct light microscopy of
the filter membrane or its filtrate. Only one study by
I. Cristobo et al. [30] employed electrophoresis of the
filtrate and determined that protein expressionis affected
by systemic inflammation.

For flow-reversal EPD G. Coppi et al. [34] in the
PRIAMUS mainly symptomatic patient registry and
B. Reimers et al. [35] report of 58,86% and 79,6%
procedures with visible debris after aspirate filtration
respectively. More debris can be expected when flow-
reversal is utilized because no emboli can «escape» to
the cerebral circulation. When tolerated by the cerebral
contralateral circulation reserves, it is clear that flow-
reversal EPD are superior to filter EPD.

Regarding filter EPD, significant variability exists
among studies with regards to method of analysis and
retrieval / post processing of the filter membrane making
comparison difficult. Light microscopy was utilized in
7 out of 12 studies and seems to be the most popular EPD
analysis technique followed by macroscopic examination
(5 out of 12). But even for light microscopy, differences
and lack of standardization in post processing of the
filter membrane render results uncomparable.

We have recently incorporated a novel technique for
analyzing captured debris after CAS. In a prospective
clinical study of 53 transfemoral CAS procedures under
distal EPD, we studied the captured debris by the ThinPrep
automated liquid based cytology technique [32]. The
standardized liquid based cytology (LBC) technique used
for the first time in this study to evaluate filter EPD was
introduced in 1996 and most cytology laboratories have
adopted it for Pap test screening [36]. The immersion
and stirring in buffer hemolysing solution assures the
highest degree of debris dislodgement from the filter
membrane and thus more accurate cellular and particle
separation. Additionally, thin layer allows for a clear
background and a true monolayer of cells preparation
that spread at the same plane making them easier to
identify. However, due to the fragmentation and flattening
caused by this technique, the debris particle size was
deemed inaccurate to be measured [37]. The results
showed that each Gray-Weale category drop from IV to
Iwas accompanied by a 2,26-fold increase in the risk of
isolating debrisin the filter. Although the study group was
small, it was also noted that for symptomatic patients the
risk of debris isolation in the filter was higher when their
symptom was more recent. These findings imply that
echolucentand more vulnerable plaques are more prone
to produce embolic debris during filter protected CAS.

A similar study by L. R. Sprouse et al. [22] reported
visible debris in 60% of retrieved filters. The authors found
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Table 1

Overview of 12 studies analyzing debris captured by filter embolic protection devices. The diversity of methods
employed renders comparison of results difficult.

CAS - Carotid artery stenting, Sx — Symptomatic patients, Macro — Macroscopic, Micro — Light microscopy,
LBC - Liquid based cytology, SEM — Scanning Electron Microscopy, EDS — Energy dispersive spectroscopy,
Anti-PLT — Antiplatelet regimen, Predil — Predilation, EPD — Embolic protection device, DW-MRI - Diffusion-weighted
Magnetic Resonance Imaging, GSM — Gray scale median, ICA - Internal carotid artery

Ta6nunya 1

0630p 12 uccnepoBaHuil, U3y4yalOLUX OCTAaTOYHbIE BELECTBA, 3aXBaYeHHble YCTPOMACTBAMM 3aLUMUTbI
amb6onunuyecknx GunbTpoB. PasHooOpasue NnpuMeHsieMbiX METOA0B 3aTPyAHSAET CpaBHEHNe Pe3ynbTaToB.

CAS - cTeHTMpOBaHMe COHHOW apTepuu, SX — cuMnToMaTuieckme naumeHTol, Macro — makpockonuyeckui,
Micro — cBeToBas mukpockonus, LBC — uutonorus Ha ocHoBe Xxugkoctu, SEM — ckaHupylouias 3n1eKTPOHHas MUKPOCKoNus,
EDS - aHepreTu4yeckas gucrnepcuoHHas cnektpockonus, Anti-PLT — aHTUTPOMOOLUTaPHbIA peXum,
Predil —- npeaukauusa, EPD — amGonuyeckoe yCTPOMCTEO 3aLLUTDI,
DW-MRI - anddpy3noHHO-B3BELLEHHAsA MarHUTHO-pPe30oHaHCHasa Tomorpadpusa, GSM — meanaHa rpapgauuii ceporo,
ICA — BHYTpEHHSI COHHas apTepus

Filter Analysis Method & Presence prog:dsural
H 0,
" of debris (%) details
Q
[7)
Author-Year 8 E.FI;ENT / Comment
= < :
° s e o o 5
-} % e ) Q = 0 = 3
2 7 8 s i g
s |5 3|6 |8 |8 & | &
?étAarlm%elini 36 50 _ |g73| - _ _ _ Dual Al |Wallstent / | Confirmation of debris aspira-
2002' ’ ’ Angioguard | tion - Filter surface noted
L. R. Sprouse Debris associated with Hyper-
[etal.], 279 64 | 60,9 - - - - - Dual All | Various tension, Dyslipidemia, Stent
2005 diameter
G. Maleux 52 | 68 39,6 Dual | Al |Vari ol <ot oaralora bmpol
[etal.], 2006 - ) - - - - ual arious avoid «silent» cerebral emboli-
’ zation on DW-MRI
B. G. DeRu-
bertis : Sx had more activated PLTs
[etal ], 64 28 19 77 - 100 | 100 - Dual All | Various on SEM
2007
K. Hayashi Precise / Vulnerable plaques covered
[etal.], 10 - - 100 - - - - Dual All Angioguard | more filter surface causing
2009 giog slow-flow
R. K. Malik Less debris on restenosis —
[etal.], 56 27 - 100 - 100 - — |Single| All |Various More debris associated with
2010 lower GSM and age > 70
K. Hamada . S .
_ _ _ _ _ Angioguard | Slow flow is inhibited by uroki-
[Z%t%l']’ 15 53 100 n/a n/a XP nase EPD pretreatment
R. E. Brightwell Wallstent / | Calcium rich plagues genera-
[etal.], 2011 20 | 50 | 8 | - | - | 100 -} - | Dual| n/a lez'er " | ted more debris
T. Sorimachi : More debris in «slow flow» and
[etal.], 2011 71 31,9 - 100 - - - - Dual All | Various in angulated ICA
I. Cristobo Protein expression in EPD
[etal.], n/a n/a - - - - - 100 n/a n/a |n/a debris is affected by systemic
2012 inflammation
0.-K. Kwon 9,8% filter occlusion
[etal.], 61 97 | 32,7 - - - - - Dual | Elect. | Emboshield | More frequent in severe ste-
2012 nosis
T G. Gianna- Standardized EPD analysis
kopoulos Emboshield / technique
[etal] 53 196 | 15 | 58,8 | 58,8 - - - Dual | Elect. X-Act Echolucent and more recently
2012' ’ symptomatic plaques more
prone to produce debris
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that visible debris was associated with hypertension,
dyslipidemia and larger than 8 mm stent diameter. This
difference in macroscopic debris detection can be
attributed to the subjective nature of visual observation
as well as multiple types of first generation filters and
stents used by these investigators.

G. Maleux et al. [23] in 2006 tried to evaluate
EPD efficiency by light microscopy with concurrent
DW-MRI imaging of the brain and found that clinically
«silent» microembolization could not be avoided by filter
EPD. They detected debris in 39,6% of the cases and
significant correlation with DW-MRI findings was not
reached. Their findings pointed out the significance
of aortic arch crossing microembolization during the
unprotected stages of CAS verified later by G. L. Faggioli
et al. [38]. Filter EPD maneuvers and deployment may
also generate emboli. Wall apposition [39] and membrane
pore size account for microembolization during the
protected stages of CAS. Light microscopy detection
rates difference from this study can be due to device
variability and different specimen preparation used
(paraffin fixation).

There is a considerable degree of agreement of the
results of our study with the findings of A. Angelini et al.
[21]in terms of light microscopy detection and the ones
of B. G. DeRubertis et al. [24] that report a 19% rate of
visible detection and a 77% rate of light microscopy debris
identification on a similar patient cohort. The latter used
atechnique involving wiping of the external filter surface
with sterile gauze, rinsing with normal saline — which is
in one part similar to the technique we employed — and
direct microscopy of the filter membrane. In addition,
they used SEM and EDS on the preparation and came to
the interesting finding that more activated platelets were
present in EPD retrieved from symptomatic patients.

K. Hayashi et al. [25] in 2009 found debris in all
10 (100%) patients of their study group by light microscopy
oftheretrieved membrane but their preparation technique
did notinclude any blood components removal technique.
They noted membrane surface coverage percentage and
correlated it to the incidence of slow-flow phenomenon.
Recently, T. Sorimachi et al. [40] demonstrated that a high
amount of debris during the protected CAS stages can
cause slow-flow or flow cessation phenomena proposing
blood aspiration after pre-dilation, stent deploymentand
post-dilationin order to minimize «floating debris» that can
cause slow-flow incidents. More debris covering more
filter membrane surface could also be the reason that
M. Sakamoto et al. [41] found that vulnerable plaques
characterized by DW-MRIlimaging carried a significantly
higher risk of flow arrest during CAS.

Direct light microscopy of EPD in a study by
R. K. Malik et al. [26] of 56 CAS procedures on a mainly
asymptomatic (73%) cohort identified debris in 100%
of filters retrieved by primary lesions while restenotic
ones seemed to produce significantly less debris. The
authors also found that younger patients (< 70) had
smaller and less debris particles in their EPDs which
is in accordance with recent meta-analyses results on

KIIMHNYECKAA BOJIBHMLUA Ne 3 (25) 2018

COBPEMEHHbBIE METOAbl AUATHOCTUKU U IEHYEHUA

the effect of age on CAS outcome and safety [42, 43].
Finally, they documented that plaques with low gray-
scale median GSM (< 20) — and thus more vulnerable
due to instability — tended to produce more and larger
particles during CAS. Again, their higher debris detection
rate was possibly due to membrane microscopy without
rinsing of blood components along with the use of single
periprocedural antiplatelet therapy.

Computed tomography angiography (CTA) was used
toassess carotid plague calcium score (CS) on 20 patients
in a study by R. E. Brightwell et al. [28]. Debris analysis
from CAS EPD was performed by light microscopy and
SEM. These authors found more macroscopically positive
EPD (85%) and noted that higher CS correlates with
more debris of smaller size captured. CS, as opposed
to the Gray-Weale classification, is an absolute measure
of plaque calcification without taking into account the
calcium-free portion of the plaque and cannot be used
to assess plaque echolucency. Therefore comparison
of results is inappropriate.

It is evident that cerebral microembolization during
protected CAS is multifactorial and a panel of factors
has to be taken into account in order to minimize the
phenomenon.

Methods

a. Literature Search

APubMed searchfor clinical trials/registries published
during the past 3 years (January 2010 to March 2013)
studying embolic phenomena during carotid stentingwas
conducted using the terms «carotid» AND «stent» AND
(«embolic» OR «emboli»). Six studies were excluded due
toirrelevance and one [44] due to reporting late follow-
up of a previously published [45] CAS registry. Of the
remaining 29 studies, 28 were retrievable (table 2) and
their data were extracted. In order to further elucidate
debris analysis methods, references were reviewed
and studies investigating CAS debris were additionally
retrieved without, however, incorporating reported
outcome measures in data post-processing.

b. Statistics

Data from studies with less than 20 patients [27,
30] were not included in the statistical analysis and
overlapping data were only entered once. Values of the
primary endpoints (stroke, death, myocardial infarction,
stroke or death, transient ischemic attach and major
adverse events, including stroke, death or myocardial
infarction) were appropriately calculated, expressed
as proportions and 95% confidence intervals (95% ClI)
and thereafter transformed into quantities according to
the Freeman-Tukey variant of the arcsine square root
transformed proportion. The pooled effect estimates
were calculated as the back-transformation of the
weighted mean of the transformed proportions, using
inverse arcsine variance weights for the fixed effects
model and Der Simonian-Laird weights for the random
effects model [46]. The Cochran Q test was performed
to detected statistically significant heterogeneity of the
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above mentioned measures and presented as 12 values.
Statistically significant heterogeneity was considered
when p > 0,1 [47]. Publication bias was assessed using
the Begg-Mazumdar adjusted rank correlation, as well
as visual inspection of funnel plots [48].

Results

Outcome was assessed by clinical criteria alone in
13 studies, in conjunction with DW-MRI in 12 studies
and with debris analysis in 4. Ultrasound plaque
characterization was employed in 1 study, transcranial
Doppler (TCD) microembolic signals (MES) counts in
3 studies and Doppler flow changes were studied in 1.
Proximal protection systems were utilized in 6 studies
and unprotected CAS was undertaken in 6 studies. Only
one study used cervical access CAS.

The implications of embolic debris for CAS can be
either brain-related (clinical / imaging / cognitive) or
affect the procedure itself.

a. Clinical

In total, 9990 CAS procedures were analyzed for
clinical outcome. The results of individual and combined
estimates of 30-days primary endpoints (random
or fixed effects model) are shown in Figures 1 to 5.
The pooled proportion of death was 1,08%
(95% CI=0,77 - 1,43), with 12=32%, p=0,07 and Kendall’s
tau=0,14, p = 0,38 (figure 1). Stroke was recorded with
acombined proportion of 2,87% (95% Cl=2,34 - 3,45),
with 12 =35%, p=0,05 and Kendall’'stau=0,11,p=0,46
(figure 2). Furthermore, myocardial infarction occurred
in 0,55% (95% Cl = 0,35 - 0,81; 12 = 21%, p = 0,23;
Kendall'stau=0,31, p=0,12) (figure 3). Transientischemic
attack was reported with a pooled proportion of 2,27%
(95% Cl=1,42 - 3,31, with12=61%, p < 0,001; Kendall’s
tau=0,10, p =0,63) (figure 4). Pooled proportion for the
endpoint of stroke/death was 3,82% (95% Cl=3,12-4,59;
12 =50%, p < 0,01; Kendall’s tau = 0,08, p = 0,59)
(figure 5a), whereas MAE was recorded in 4,18%
(95% CI = 3,43 - 5,00; 12 = 52%, p < 0,01; Kendall’s
tau = 0,14, p = 0,35) (figure 5b) of the patients.

In aretrospective registry of 536 filter protected CAS
procedures A. lelasi et al. [49] found significantly higher
MAE rates for symptomatic compared to asymptomatic
patients (6,7% vs 2,1%). However, S. Chaturvedi et al.
[50] in the CAPTURE 2 registry of 5297 patients noted
an overall 3,3% death/stroke rate without statistically
significant difference regarding the symptomatic status.
They did find, though, that within the octogenarian
subgroup, a significantly higher death/stroke rate was
observed for symptomatic patients (4,5% vs 3,0%)
(OR = 3,31, 95% CI 1,62-6,75, p = 0,001). In the same
study, other factorsincreasing the risk for octogenarians
were lesion length > 20 mm (yes versus no, OR = 2,34,
95% CI 1,13-4,85, p = 0,0217) and EPD dwell time in
minutes (OR = 1,04, 95% CI 1,01-1,07, p = 0,0089).

The effect of age on CAS outcome was studied by
J. M. Bacharach et al. [51] in a retrospective analysis
of prospectively collected data on 235 filter protected
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CAS procedures. The authors found that the composite
of stroke, death and all-cause mortality at 30 days was
not statistically significant between younger and older
(>80 years of age) patients (2,5% vs 3,8%, p = NS) and
they concluded that exclusion from CAS based solely
on age is unjustified.

Veryrecently, N. A. Loghmanpour etal. [52] compared
6 different types of EPD in a multicenter retrospective
study of 731 CAS procedures. When EPD characteristics
were analyzed with respect to outcome, the composite of
30-days adverse events (AE) was negatively associated
with both vascularresistance (p =0,01) and eccentricity
(p = 0,02) and positively associated with porosity
(p = 0,0007), number of pores (p = 0,005), and pore
density (p =0,001). Stroke alone was positively associated
with number of pores (p =0,05) and negatively associated
with eccentricity (p = 0,04) while TIA was positively
associated with both pore density (p = 0,004) and wall
apposition (p =0,03). Overall, the authors found that the
following filter design characteristics were independently
significant for minimizing peri-/postprocedural AEs:
highervascular resistance, concentric in shape, greater
capture efficiency, lower porosity, lower number of pores,
and lower pore density. Lower porosity and smaller
wall apposition were also found to be independently
significant for minimization of peri-/postprocedural
TIAs. Although indirectly, their report is the only one in
this review significantly associating debris embolization
with clinical outcome.

Finally, P. P. Buszman et al. [53] in a retrospective
multicenter registry of 497 CAS procedures reported
no statistically significant 30-days stroke rates between
distal EPD and unprotected CAS (1,8% vs 3%, p=0,66).
The use of EPD was incorporated just after their approval
in 2003 and their overall utilization in this study was 69,6%.

b. New DW-MRIlesions

A randomized controlled trial by P. Montorsi et
al. [54] compared distal filter EPD with the MO.MA
(Invatec, Roncadelle, Brescia, Italy) reversal of flow
protection systemin 53 trans-femoral CAS procedures.
The authors employed intraprocedural TCD MES
counts and comparison of pre- and post-interventional
DW-MRI studies to assess cerebral microemboli-
zation. Their results indicated that reversal of flow was
significantly better than distal EPD in terms of MES
counts for stent crossing of the lesion, deployment
and post dilatation (p < 0,0001). Multivariate analysis
proved that the use of flow reversal was the only
significant independent predictor of MES counts and
patients in the MO.MA group had an estimated 80%
reduction in total MES number compared with the EPD
group (-81,7 [95% CI: —-88,6 to -70,7]; p < 0,0001).
New DW-MRI ischemic brain lesions occurred mainly
in the target vessel territory (78%), they were clinically
«silent» (98,1%) and their diameter was less than 10 mm
in 91,1% of cases. Their number was also found to
be decreased for flow reversal but this did not reach
statistical significance (Fisher exact test: p = 0,14).
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Overview of 28 studies retrieved for statistical analysis.

CAS - Carotid artery stenting, Sx — Symptomatic patients, SEM — Scanning Electron Microscopy, DW-MRI — Diffusion-
weighted Magnetic Resonance Imaging, TCD — Transcranial Doppler, CBF — Cerebral Blood Flow, MTT — Mean Transition
Time, CTA — Computed Tomography Angiography, CS — Calcium Score, RCT — Randomized Controlled Trial,

RR — Retrospective review of registry data, PR — Prospective Registry, PC — Prospective cohort, RC — Retrospective cohort,
* — Not included in statistical analysis, 1, t1 — Publications regarding the same patient cohort

00630p 28 uccnepnoBaHuii, NOJNTY4YEHHbIX AJI CTaTUCTUYECKOro aHanns3a.
CAS - cTeHTUpOBaHMe COHHOW apTepuu, SXx — cuMnTomMaTuyeckue naumeHTbl, SEM — ckaHupyiowasa anekTpoHHas

Table 2

Ta6naunya 2

Mukpockonusa, DW-MRI - au¢p¢pysmoHHO-B3BELIEHHAA MarHUTHO-Pe30HaHCcHas Tomorpadus, TCD — TpaHCKpaHManbHbI

nonnep, CBF — uepe6panbHbii KpOoBOTOK, MTT — cpenHee Bpems nepexoga, CTA — koMnbloTepHas Tomorpadus-

aHrnorpadwus, CS — oueHka kanbuus, RCT — paHaoMu3npoBaHHoe KOHTPOIMpyemMoe ucnoitTaHne, RR — peTpocnekTMBHbIN
aHanu3 aaHHbIX peecTpa, PR — nepcnekTuBHbIN peecTp, PC — nepcnekTuBHOE KOropTHOE uccnepoBaHue,
RC - peTpocnekTMBHOE KOrOpTHOE UccrsiefoBaHue, * — He BKJII0YEeHbl B CTaTUCTUYECKUIi aHanus3,
1, 11 — ny6Gankaumm oTHOCUTENBHO OAHOW 1 TOW XXEe KOropThbl NaLUeHTOB

Author-Year CAS Sx Study Access Embolic Debris Additional Methods
(n) (%) Design Protection Analysis used
1 J. M. Bacharach [et al.], 2010 | 235 22,5 | RR Femoral Distal No -
2 EOI'O"{iﬁgg‘]Shida [etal], 498 | 49,7 | RR Femoral | Distal No -
3 A. Grant [etal.], 2010 389 58,4 | RC Femoral Distal / No No -
4 S. Macdonald [et al.], 2010 30 100 RCT Femoral Distal / No No DW-MRI, TCD
5 S. Chaturvedi [etal.], 20101 5297 13,6 | RR Femoral Distal No -
6 G. M. Ansel [etal.], 2010[69] | 257 15,1 | PR Femoral Proximal No -
7 L. M. Jongen [etal.], 2010 45 100 PC Femoral No No DW-MRI, CBF, MTT
8 R. D. Raabe [etal.], 2010 62 31 PC Femoral Distal No DW-MRI, Cognitive
9 A. lelasi[etal.], 2010 536 33,2 | RC Femoral Distal No -
10 %b?b"["%?“mura [etal ], 5297 | 13,6 | PR Femoral | Distal No -
11 | A. Micari[etal.], 2010 [71] 198 39,4 | PR Femoral Proximal No -
12 | K. Hamada [etal.], 2010* 15 53 RCT Femoral Distal Yes SEM
13 | D.G. Clair [etal.], 2011 [72] 230 39,4 | PR Femoral Proximal No -
14 | T Sorimachi[etal.],2011* 13 46 PC Femoral Distal No Doppler Flow
15 | R. E. Brightwell [etal.], 2011 | 20 50 PC Femoral Distal Yes SEM, CTA, CS
16 | C.H. Timaran [etal.], 20111t | 40 43 RCT Femoral Distal No DW-MRI, TCD
17 | T. Sorimachi [etal.], 2011 71 31,9 | PC Femoral Distal Yes Microscopy
18 | P. Montorsi [etal.], 2011 53 11,3 | RCT Femoral Distal / Proximal | No DW-MRI, TCD
19 | A.Russjan [etal.], 2011 127 100 RR Femoral No No DW-MRI
20 | O.-K. Kwon [etal.], 2012 61 97 PC Femoral Distal Yes DW-MRI, Histology
21 | D. Stojanov [etal.], 2012 47 74,5 | PC Femoral Distal No DW-MRI, UltraSound
22 %bﬁé"{'%?“m“ra [etal], 220 | 12,8 | PR Femoral | Distal No -
23 | K. Bijuklic [etal.], 2012 62 40 RCT Femoral Distal / Proximal | No DW-MRI
24 | P.P.Buszman [etal.], 2012 497 49 PR - Distal / No No -
25 | R. Oteros [etal.], 2012 [74] 220 95,7 | PR Femoral No No -
26 | 1. Leal [etal.], 2012 64 68,7 | PC Femoral/ | Distal / Proximal | No DW-MRI
27 | H.H.Tulip [etal.], 20121t 40 43 RCT Femoral Distal No DW-MRI
28 | Doqstoghmanpourfetal], ) 734 41 | RC Femoral Distal No -
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Figure 1. 30-days pooled proportion of the endpoint of any death in 9915 carotid artery stenting procedures
(22 studies)

Puc. 1. 30-gHeBHas cymmapHasi £10J151 KOHe4YHOV To4ku lo6ori cmepTn B 9915 nipouesnypax CTeHTUPOBaHNSI COHHbIX apTepuii
(22 nccnenoaHusi)

This hypothesis is further supported by K. Bijuklic
et al. [55] who randomized 61 patients between distal
and proximal embolic protection and studied new
DW-MRI brain lesions. They confirmed that compared
with filter protection, proximal balloon occlusion resulted
in a significant reduction in the incidence of new cerebral
ischemic lesions (45,2% vs 87,1%, p = 0,001). Analysis
revealed that this was also the case for both the number
(median [range]: 2 [0 to 13] vs 0 [0 to 4], p = 0,0001)
and the volume (0,47 [0 to 2,4] cm3vs 0 [0 to 0,84] cm?,
p =0,0001) of these lesions. Finally, when contralateral
hemisphere embolic sequelae were compared they
were also found to be significantly less in CAS with
proximal protection compared to filter EPD (6,5% vs
29,0% respectively, p = 0,047).

In addition, whenreversal of flow was combined with
cervical access, new DW-MRI lesions were significantly
less than distal protection combined with femoral access.
More specifically, |. Leal et al. [56] compared trans-
cervical CAS with a modified reversal of flow technique
utilizing a temporary carotid-jugular arterial-venous shunt
to trans-femoral CAS with filter EPD in a prospective
cohort setting. They found that trans-cervical CAS with
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reversal of flow produced significantly less new DW-MRI
brain lesions compared to trans-femoral filter protected
one (12,9% vs 33,3% respectively, p = 0,03). Moreover,
their multivariate analysis detected that age (relative risk
[RR], 1,022; p < 0,001), symptomatic status (RR, 4,109;
p < 0,001), and open-cell vs closed-cell stent design
(RR, 2,01; p < 0,001) were associated with a higher risk
of embolization in the trans-femoral group but not in
the trans-cervical group. This outlines the aortic arch
crossing and manipulation as an underestimated source
of embolic debris during trans-femoral CAS.
Unprotected vs distal EPD CAS was studied in a
randomized controlled trial on a small patient cohort
(n=30) by S. MacDonald et al. [11] and the outcome was
evaluated by MRI-DWI studies and TCD MES counts.
The authors found that protected CAS was associated
with significantly more particulate emboli being released
compared to unprotected CAS (251,3 versus 92; p=0,02,
SE =48,6, 95% Cl = 42,6 — 276,1). Interestingly, these
differences were significant only for the procedural
phases involving lesion crossing, filter EPD deployment
and subsequent retrieval and not for the phases that
are considered to be embologenic (predilatation, stent
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Ansel 2010 | —m-—
—.—
Bjukfic, 2012 —e—w

Bacharach, 2010

0.0155 (0,0063, 0,0448)
0.0235 (0.0094, 0,0547)
0,0161 (0,0004, 0,0866)

0,0500 (0,0013, 0,2487)

0,0181 (0,0083, 0,0341)
0,0274 (0,0231, 0,0321)
0,0304 (0,0123, 0,0617)
0,0257 (0,0124, 0,0468)
00422 (0,0263, 0,0637)
10,0299 (0,0172. 0,0450)
0,0444 (0,0054, 0,1515)
0,0328 (0,0040, 0,1135)
0,0000 (0,0000, 0,0560)
0,0520 (0,0370, 0,0707)

EBrightwell, 2011 ‘
Euszman, 2012 | —m—-
Chaturvedi, 2010 .

Gair, 2011 —.—
Grant, 2010 | ——
Hgashida, 2010 +
lelasi, 2010 '_:."'_'

Jongen, 2012 -
Kwon, 2012 —-—
Leal, 2012 —
Loghmanpour, 2013 D
id, 2010
Matsumura, 2012 —.--—
Micani, 2010

L 2011

Cteros, 2012 |m—|

Rasabe, 2010 |—&—t——

Russjan, 2012
5 i, 2011 +
Stojanov, 2012

Tulip, 2012

0,0667 (0,0082, 0,2207)
0,0162 (0.0050, 0,0459)
0,0202 (0,0055, 0,0509)
0,0189 (10,0005, 0, 1007)
0,0045 (0,0001, 0,0251)
0,0161 (0,0004, 0,0866)
0,0472 (0,0175, 0,1000)
0,0282 (0.0034, 0,0981)
0,0000 (0,0000, 0,0755)
0,0250 (10,0006, 0,1316)

0,0287 (0,0234, 0,0345)

T
0.2 03

proportion (95% confidence interval)

Figure 2. 30-days pooled proportion of the endpoint of any stroke in 9990 carotid artery stenting procedures
(24 studies)

Puc. 2. 30-aHeBHast 06beanHeHHas 40J151 KOHEYHOW To4Km to6oro nHcynsTa B 9990 npovuenypax CTeHTUPOBaHWNSI COHHbIX apTepuii
(24 nccnenoBarusi)

deployment and postdilatation). In accordance to TCD
findings, DW-MRI detected new cerebral lesions were
more for the protected procedures but this difference
did not reach statistical significance.

G. Palombo et al. [57], in an earlier publication,
reported extensive follow-up on these «silent» DW-MRI
lesions after filter protected CAS in a prospective registry
of 110 procedures. Ninety eight patients underwent
pre- and post-procedural DW-MRI with a mean follow-
up of 6,2 months. The authors found new lesions in all
symptomatic patients (n = 6) and in 15,2% (n = 14) of
asymptomatic patients. In the asymptomatic subgroup,
the mean number of new lesions were 2,2 per patient,
the majority (79%) were detected at the vascular territory
of the treated ICA and 58% were situated at the cortex.
No lesion exceeded 10 mm in size (58% were < 5 mm,
42% were > 5 mm). In 8 of 13 patients with clinically
«silent» lesions (61%), late DW-MRI imaging studies
detected a brain infarction in the same site as the
postoperative lesion, yielding a patient reversibility rate
of 39%. Of the 30 DW-MRI lesions followed up with time,
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only 12 persisted, accounting for alesion reversibility rate
of 60%. Analysis revealed that the only factor positively
associated with lesion reversion was size < 5 mm.

A prospective cohort of 45 symptomatic patients
undergoing unprotected trans-femoral CAS was
investigated by L. M. Jongen et al. [58] in an attempt to
elucidate mechanisms involved in the development of
new DW-MRI lesions. The authors utilized preoperative
CT constrastimaging in conjuction with software post-
processing in order to determine cerebral blood flow
(CBF), cerebral blood volume (CBV) and mean transit time
(MTT). Additionally, their subjects underewent pre- and
post-operative DW-MRI scans. After statistical analysis
and adjustment for age and sex they demonstrated
that patients with compromised cerebral perfusion
in terms of CBF and MTT were significantly more
likely to develop new ischemic lesions after CAS
(CBF: Odds Ratio 0,96, 95% CI=0,92 - 1,00, MTT: OR 1,65,
95% CI = 1,02 — 2,66). Their interpretation was that
inability of the cerebral circulation to «washout» debris
favored he development of new ischemic lesions.
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Figure 3. 30-days pooled proportion of the endpoint of any myocardial infarction in 4059 carotid artery stenting
procedures (15 studies)

Puc. 3. 30-gHeBHas cymMmapHasi 10/151 KOHe4YHOV TOYku J1l060ro nHpapkTa mvokapaa B 4059 npouenypax CTEHTUPOBAaHUS COHHbIX
aptepuii (15 nccnegoBaHunii)
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Figure 4. 30-days pooled proportion of the endpoint of transient ischemic attack in 3192 carotid artery stenting
procedures (16 studies)

Puc. 4. 30-aHeBHasi cyMmapHasi 0J151 KOHe4YHOV TOYKM 10060V TPaH3UTOPHOM vlLemmudeckor atakm B 3192 npoueaypax
CTEHTUPOBAaHWsI COHHbIX apTepuii (16 nccnenoBaHwii)

KIMMHNYECKAA BOJIbHMLA Ne 3 (25) 2018 THE HOSPITAL Ne 3 (25) 2018



42

COBPEMEHHbBIE METOAbl AUATHOCTUKU U IEHYEHUA

Proportion meta-analysis plot [random effects]

Ansel, 2010 —— 0,0272 (0,0110, 0,0553)
Bacharach, 2010 S S 0,0596 (0,0329, 0,0975)
Bijukdic, 2012 —-—.— 0,0161 (0,0004, 0,0865)
Brightwel, 2011 : 0,000 (0,0013, 0,2487)
Busoman, 2012 |  —f— 0,0302 (0,0170, 0,0493)
Chaturvedi, 2010 | | 0,0357 (0,0308, 0,0410)
Clair, 2011 —.— 0,0391 (0,0180, 0,0730)
Grant, 2010 | —W-— 0,0308 (0,0160, 0,0533)
Higastids, 2010 —-— 0,0522 (0,034, 0,0756)
telasi, 2010 | —— 0,0336 (0,020, 0,0526)
Jongen, 2012 i 0,0444 (0,0054, 0,1515)
Kwon, 2012 - 0,0492 (0,010, 0,4371)
Leal, 2012 §——i— 0,0000 (0,0000, 0,0560)
Loghmanpour, 2013 —— 0,0780 (0,0596, 0,0998)
Macdanald, 2010 0,0667 (0,0082, 0,2207)
Matsumura, 2012 | —@—i— 0,0227 (0,0074, 0,0522)
Micari, 2010 —I—'— 0,0253 (0,0082, 0,0579)
i 2011 0,037 (0,0046, 0,1298)
Oleros, 2012 [—m— 0,0136 (0,0028, 0,0393)
Raabe, 2010 —-—-— 0,0161 (0,0004, 0,0865)
Russjan, 2012 —--— 0,0472 (0,0175, 0,1000)
Sorimachi, 2011 : 0,0262 (0,0034, 0,0981)
Stojanov, 2012 : 0,0213 (0,000, 0,1129)
Tulip, 2012 0,0250 (0,0006, 0,1316)
contined & 0,0382 (0,031, 0,04559)
0,0 J o1 R g B S gy
Sa i ot ki

Figure 5A. 30-days pooled proportion of the endpoint of stroke/death in 9990 carotid artery stenting procedures
(24 studies)

Puc. 5A. 30-aHeBHasi cyMmmapHasi 40151 KOHEYHOV TOYkU Jilo6ou cmepTtu/mHcynsta B 9990 npouenypax CTeHTUPOBAaHUSI COHHbIX
aprepwii (24 nccnenoBaHus)

The use of open vs closed cell stents was studied
by C. H. Timaran et al. [59] in a randomized controlled
trial including 40 transfemoral CAS patients utilizing
the same filter EPD. The authors used TCD counts and
DW-MRIto detect microemboliand new DW-MRI cerebral
lesions respectively. Although their patient cohort was
small they found that the use of open vs closed cell
stents did not result in significantly different cerebral
embolizationload in terms of both TCD MES counts (total
median ipsilateral MES were 264 (interquartile range
[IQR], 222-343) and 339 (IQR, 163-408) respectively,
p > 0,56) and percentage of patients with occurrence of
new acute cerebral emboli detected with DW-MRI (53%
and 47% respectively, p = 1,0).

The same patient cohort was analyzed by
H. H. Tulip et al. [60] who and compared cerebral
insult between 23 asymptomatic (58%) and
17 symptomatic (42%) carotid stenoses. The median
microembolic counts detected by TCD were 285
(IQR, 182-376) for asymptomatic and 313 (IQR,
170-426) for symptomatic carotid stenoses (p =0,6).
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DW-MRI indicated that new acute cerebral lesions
occurred in 50% of asymptomatic and 50% of
symptomatic patients undergoing CAS (p = 0,9).
Additionally, the ipsilateral median number of DW-
MRI lesions between groups were not statistically
significantly different at, respectively, 1 (IQR, 0-2,5)
forasymptomatic vs 0,5 (IQR, 0-2) for symptomatic
carotid stenosis (p > 0,5).

Only one study by D. Stojanov et al. [61] utilized
plague UltraSound Gray-Weale characterization in
conjunction to CTA plaque evaluation for 47 high risk for
CEA patients undergoing filter protected transfemoral
CAS. The authors employed pre- and postoperative
DW-MRI studies to detect new brain lesions. Despite
their small cohort size they detected a significantly higher
incidence rate of new «silent» cerebral lesions in the treated
artery for patients with fibrolipid (Gray-Weale types | & Il)
compared to patients with fibrocalcified ones (Gray-Weale
typeslll &1V) (22% vs 0%). The total rate of new MRl lesion
in the treated vessel territory was 8,57%, their mean size
was 9 mm (66% were 5-10 mm) and their majority (66%)
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Figure 5B. 30-days pooled proportion of the endpoint of major adverse events (stroke, death and myocardial infarction)
in 9990 carotid artery stenting procedures (24 studies)
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B 9990 npouenypax CTEHTUPOBAHUSI COHHbIX apTepuii (24 nccnenoBaHus)

were located in sub-cortical regions. The reported 30-days
stroke rate was 0,2% and stroke/death reached 0,4% due
toa patient succumbing to myocardial infarction. Their finds
suggest that plaque echolucency was associated with a
higher incidence of new «silent» brain lesions.

Other characteristics associated with the risk of
new ipsilateral DW-MRI lesions development after CAS
were lesion length > 15 mm, intima-media thickness
(IMT) > 1,3 mm and age > 68 years. A. Russjan et al. [62]
retrospectively reviewed prospectively collected data on
127 patients that had undergone unprotected CAS and
were scanned by pre- and post-operative DW-MRI. The
authorsfound that the presence of all three aforementioned
risk factors accurately predicted the incidence of new
lesions compared to patients with two or less risk factors
(OR 7,250, 95% CI 1,612-34,513, p = 0,005).

c. Cognitive function

As already outlined, the importance of these clinically
«silent» lesions remains controversial as it has been
shown that many of these revert in months and this
phenomenon may be depended on their size and location
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[57]. Moreover, a study on unprotected CAS documented
that their number is also associated with lower pre-
interventional DW-MRI cerebral blood flow [58]. Since
these lesions are not clinically evident, cognition testing
has been used in reviews of the literature in order to
determine their impact on cerebral function after both
CEA and CAS [63-65]. Unfortunately, mainly due to the
diversity of cognitive assessment methodology used,
the results were mixed towards cognitive function being
the same, declining or improving and safe conclusions
could not be reached at.

R. D. Raabe et al. [66] enrolled 62 mainly
asymptomatic (69,3%) transfemoral protected CAS
patients in a prospective registry and studied their
pre-interventional cognition status using a battery of
5 different tests and their subsequent modification/
revisions in conjunction with DW-MRI. Follow-up
cognition testing was undertaken at occasions of
3, 6 and 12 months post procedure. After adjustment
of covariates, the results of statistical modeling across
occasions indicated significant main effects of occasion
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for 2 out of 5 cognitive test systems. More specifically,
the Dementia Rating Scale (DRS-2) and the North
American Adult Reading Test IQ (NAART 1Q) scores
showed improvement or no change relative to baseline
scores at all time points (DRS-2 concept formation
scores, p < 0,001, DRS-2 memory scores, p = 0,029,
DRS-2 total scores, DRS-2 total age- and education-
corrected MOANS scaled scores, p< 0,001, and NAART
IQ scores, p=0,003). No significant relationship between
DW-MRI new lesions or symptomatic baseline status and
cognition scores over time was found. When patients
were divided based on age (cutoff = 80 years of age) it
was noted that cognitionin older patients improved less
after CAS placement. Interestingly, when the patients
were divided into 3 groups according to their baseline
DRS-2 scores, only the group that scored in the middle
range showed significantimprovement during the 1-year
follow-up. This implies that patients in the middle group -
those with mild vascular dementia — tended to derive
the most benefit from the restoration of perfusion.

d. Procedure

Debris dislodgement during filter EPD protected CAS
can also have proceduralimplications. O.-K. Kwon et al.
[31] reported a 9,8% rate of fibrin net filter occlusion
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proved by histology that had caused slow or no-flow
phenomena during the respective procedures. The
phenomena occurred just after stentdeploymentin the
majority of cases (66,6%) and the authors noted that
it resolved immediately after prompt filter withdrawal
without causing any neurological deficit. Although it
did not reach statistical significance, 83% of lesions
that were accompanied by slow or no-flow phenomena
were high-grade (> 90%) stenoses. Subsequent
DW-MRI new lesions, debris quantity and clinical
outcome was not different between patients with and
without filter occlusion. It should be noted, though,
that relatively large (4—-6 mm) balloons were used to
predilate the lesions while the majority of stents used
were not carotid specific ones (S.M.A.R.T. Control
stent [Cordis, Miami Lakes, Florida] was implanted in
51 patients and the Zilver stent [Cook, Bloomington,
Indiana] in 10 patients).

K.Hamadaetal. [27] intuitively investigated the effect
of urokinase filter EPD pre-treatment (immersion of the
filter EPD in 2 60 000 1U/5 mL urokinase solution for at
least 10 min.) compared to pretreatment with heparin.
After invitro establishment of urokinase immobilization
on the filter membrane the authors compared clinical
outcome, slow or no-flow phenomena occurrence

Intervention

CEA

ACCESS PROTECTION

Cervical Proximal

NO
PROTECTION

Figure 6. Suggested algorithm for minimizing embolic debris load
to the brain when planning a carotid intervention
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and SEM findings between 6 heparin-pretreated and
9 urokinase-pretreated filter protected CAS procedures.
SEM analysis revealed that fibrin net formation was noted
in only 1 urokinase-pretreated filter without causing
pore occlusion. For heparin-pretreated filters, fibrin net
was always present and caused pore occlusion in many
cases along with significantly more platelet aggregates.
Angiography slow flow phenomenon was observed in
one patient in the urokinase group where SEM analysis
showed that filter pores were occluded by a significant
amount of debris. No differences in clinical outcome
was observed between the two groups.

The blood flow impairment caused by the filter
device deployment has been the subject of focus by T.
Sorimachi et al. [29] in a prospective analysis of Doppler
velocities in the ICA region proximal to the filter EPD.
The authors monitored 13 CAS procedures and found
that filter deployment significantly decreases blood
velocity in the proximal ICA (p < 0,05) while filter retrieval
significantly increases it (p < 0,05). They additionally
employed sequential blood aspiration from the common
carotid artery (CCA) sheath prior to filter retrieval and
found that velocities increased significantly during the
aspiration (p < 0,05). The analyzed aspirated debris
was substantial in all procedures and this technical
modification was proposed as a method of reducing
embolic load to the brain during the filter retrieval phase.

Discussion

Carotid plaque embolic potential is multifactorial
and its implications for CAS as a procedure and on the
brain as the target organ should not be underestimated.
Clinical outcome differences have not been detected
in this review when the embolic debris escaping to
the brain was taken into account in the studies of this
review. The pooled 30-days stroke/death rate (4,0%)
was close but did not reach that proposed by current
guidelines [4, 5, 7] indicating that there is still room for
improvement. Nevertheless, the consequences of these
«silent» lesions remain to be elucidated and cognitive
function after CAS is a field of ongoing research.

Baseline patient symptomaticity remains an area
of controversy. A symptomatic plaque is an unstable/
vulnerable plague and thus prone to embolization when
manipulated. H. H. Tulip et al. [60] however found no
difference in DW-MRI new lesions when symptomatic
status was taken into account. On the other hand,
T. G. Giannakopoulos et al. [32] reported that the shorter
the time distance from the symptom event the higher was
the risk of isolating a positive for debris filter after CAS.
Apparently, as time passes from the event the plaque
returns to a more dormant and less embologenic state.
Symptomatic patients are accompanied by significant
comorbidities and this was shown by A. lelasi et al. [49]
who found a higher major adverse events (MAE) rate
for symptomatics but similar stroke rates.

The echogenicity of the plaque contributes the
most to the panel of factors that should be used when
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considering various types of carotid intervention. Both
CEA and CAS produce embolic debris to the brain but
CEA seems to be less burdening for the brain in terms
of new DW-MRI lesions [9]. As far as filter protected
CAS is concerned, plaque echolucency has been
shown to be associated with a higher embolic potential
both in terms of captured embolic debris [32] and new
DW-MRI cerebral lesions [61].

However, the plaque does not seem to be the sole
culprit responsible for embolic debris generation.
The manipulation of endovascular devices in the
aortic arch, arch vessel cannulation maneuvers, filter
deployment and contrast medium high-flow injection
being performed at the unprotected stages of CAS are
responsible for releasing microemboli to the cerebral
circulation. Even though the use of EPD is supported
by systematic review data [10], its embologenic role
is outlined by studies finding less MRI new lesions
where no EPD was used [11]. This is also the case for
the aortic arch where embolic load to the brain was
less in series where the arch was avoided by utilizing
transcervical CAS [56]. Arch tortuosity and calcification
is increased with age and this might be the reason for
reported controversy on CAS outcomes in octogenarians
[50, 51, 67].

The protection strategy is also important in
diminishing embolization phenomena since it was
shown that proximal protection performed better than
distal EPD placement in terms of new lesions [56] and
TCD counts [54]. When distal filters were studied for
design variations affecting performance it was found that
concentric design, less wall apposition, lower porosity
and lower number of pores were associated with better
clinical outcome [52]. Evidently, these characteristics
minimize the number of escaping debris and debris
dislodgement by the filter apparatus itself.

Cognitive impairment after CAS has been investigated
in order to detect long-term impact of the clinically
«silent» embolization phenomena. Diversity of methods
and study design cannot lead to safe conclusions
but the study by R. D. Raabe et al. [66] incorporated
a wide battery of tests along with considerably long
follow-up. Their findings that cognitive function did not
deteriorate, and in certain subgroups increased, are
in agreement with the report by G. Palombo et al. [57]
that demonstrated that many of the lesions revert in
long-term DW-MRI follow-up while only the minority
affected the cortical regions.

Furthermore, R. D. Raabe et al. [66] recognized the
younger patients and the ones with moderately affected
pre-operative scores as two subgroups that benefited
the most and showed improvement in cognition. This is
an indication that preoperative cerebral reserve, even
in clinically asymptomatic patients, can be affected
by carotid stenosis and if revascularization is offered
before the impairment becomes severe regain in
cognitive function becomes significant. This notion is
also in line with the results of L. M. Jongen et al. [58]
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who demonstrated thatlower pre-op CBF was associated
with more new DW-MRI new lesions because cerebral
reserve was not enough to adequately compensate.

Finally, implications of debris on filter protected
CAS procedure itself is not negligible as it can cause
slow or no-flow phenomena with potential disastrous
results. The literature is scarce on this field but it is
certain that prompt filter removal is the solution with
the flow phenomena immediately reverting. Methods
such as urokinase EPD pre-treatment [27] or routine
CCA aspiration prior to filter removal [40] sound
promising but the evidence is not enough to suggest
wider incorporation. The vascular surgeon should be
aware that filter EPD deployment causes a decrease
in internal carotid artery (ICA) flow even when it is not
angiographically evident and he should always be
prepared for immediate filter retrieval when slow or
no-flow becomes apparent.

Inan era of minimally invasive endovascular surgery,
it is evident that the decision for the best possible
intervention for carotid disease has to be done on a
patient-specific, team-specific and device-specific
basis. The general direction should be towards
minimizing intraprocedural embolic load to the brain.
Based on current evidence in this review, we propose
an algorithm for carotid intervention planning (figure 6)
through which — given patient, device and institutional
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KPUTUYHECKOE BUJIATEPAJIbHOE MOPAXEHUE COHHbIX
APTEPUN —- BOSMOXXHOCTU XUPYPIMN U NPOTHO3
B PA3SJINYHbBIX CUTYALINAX
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CRITICAL BILATERAL THE DEFEAT OF THE CAROTID ARTERIES -
THE POSSIBILITY OF SURGERY AND PROGNOSIS IN DIFFERENT SITUATIONS

PE®EPAT. B cTtaTbe NnpeacTaBfieHbl pe3ynbTaTbl XMPYPruyeckoro
NeYeHns1 y NaLmneHToB C ABYCTOPOHHM NOPaXXeHNeM BHYTPEHHEN
COHHOW apTepun. PedynbTaTthl UICCNEA0BaHNA B OTAANIEHHOM ne-
puoae HabnaeHUs NOKa3blBaKOT NPEVMYLLECTBO onepauum kapo-
TUOHOW 9HAAPTEPIKTOMMUM Nepe ApyruMmn cnocobamm neveHms
KpUTUYECKOro bunaTepasbHOro NopaxeHus COHHbIX apTepUi.

KJTOYEBBIE C/TOBA: kapoTuaHas aHAapTEPIKTOMUS, CTEHO3 BHY -
TPEHHEN COHHOM apTepun, OKKII031si BHYTPEHHEN COHHOM apTepun.

AkTyanbHOCTb

B cTpykTYyp€ CMEPTHOCTU M MHBANNAN3ALLNN HACe-
JIeHnd BbICOKNI yaeNbHbI BEC COCTaB/ISIOT cepaey-
HO-cocyaucTble 3abosieBaHUs, CMEPTHOCTbL OT KOTO-
PbIX MPEBbILLAET BCE N3BECTHbLIE MPUYNHbBI OT OPYrnX
6onesHeln n yeennyuneaeTcs n3 roga B rog. OcTtpble
HapyLeHns Mo3roBoro kposoobpateHusa (OHMK)
ABNSAIOTCH BaXHOW MeanKo-coumanbHOn npobriemMon.
B nocnepnHue pgecatunetna B Poccum pernctpumpo-
Banocb 6onee 400 000 MHCYNLTOB B ro4, NpuyemM Ao
90% 13 HUX NPUBOAAT K UHBANNAN3ALMN CO CTONKNMMN
KJIMHUYecKumMu nposisieHnsamm [1, 3]. B obLuein cTpyk-
Type nHcynbtoB A0 80% COCTaBnAOT UWEMUYECKUE,
npu atom B 40-45% cnyyaesB NPUYNHON UX PA3BUTUSA
ABNAOTCHA NopaxeHns 6paxmouedanbHbix apTepui
[1, 4, 5]. No naHHbIM Pa3NUYHbIX aBTOPOB, MHOXECTBEH-
HbI1 xapakTep NnopaxeHus 6paxnouedasbHbiX apTepUin
cocTaBnseT B 00Lel cTpykType 57% cny4daes, Toraa
Kak M301MPOBaHHbIE MOPAXEHUSA COHHbIX apTepui
BCTpeyalTcs B 25%, a ABYCTOPOHHME MOPaXXeHns —
B 18% [1, 6, 7]. PUCK MHCYnbTa Yy NAUUEHTOB C OKKJIIO-
3uern BCA (BHyTpeHHEl COHHOM apTepun) COCTaBnsieT
5-7%Brog[1, 5]. Npu cHMxXeHHOM LepebpoBackynsp-
HOM pe3epBe PUCK NHCyNbTa gocTuraet 35%, HecMoTps
Ha MeankamMeHTO3Hyto Tepanuio [1, 2, 5, 7].

MporHos npu kputnyeckom GunarepanbHOM nopa-
XEHUW COHHBIX apTepuii HeBNaronpuATHbLIN, BCNeacTBue
OrpaHMyEHHbIX BO3MOXHOCTEN pa3BmUTUS KonnaTtepab-
HOro KpoBOOOpaLLEHMS.

KoHuenTtyanbHas cBA3b 00CTPYKTUBHBIX 3a00J1eBa-
HUI BpaxuouedasnbHbIX apTeEPUn C pa3BUTUEM ULLe-

KIIMHNYECKAA BOJIBHMLUA Ne 3 (25) 2018

'South Ural State Medical University
2Regional Clinical Hospital N 3, Chelyabinsk

SUMMARY. Article introduce the results of surgical treatment in
patients with bilateral lesion of internal carotid artery. The results of
the study inlong-term observations show the benefit of operation
of carotid endarterectomy before other treatments critical bilateral
the defeat of the carotid artery.

KEY WORDS: carotid endarterectomy, stenosis of internal carotid
artery, occlusion of internal carotid artery.

MWYECKOro MHCYJbTa 06yCI0BMIa LUIMPOKOE pa3BuTue
XUPYPrn4ecknx MeToLoB JieHeHUd U NPpodUnaKkTukm
HapyLUEHMn MO3roBOIro KpoBoobpaLLEeHMsI B MMPOBOIA
MeauUMHCKOM NpakTuke. OQHaKo peanbHOE CHUXEHME
4aCTOTbl ULLEMNYECKOIO MHCYJIETa BO3MOXHO TOJIbKO
B pe3ysibTate OCYLEeCTBJ/IEHUS MPOrpamMmMbl MACCOBOW
NpPoMUNakTUKM COCYOMCTbIX 3ab60neBaHM FONOBHOMO
mMo3ra.

Ecnn B oTHOWEHUN TPAANLMOHHON KaPOTUAHOM
3HOAPTEPIKTOMUN N €€ MOANDUKALLMIA HAKONEH
MHOIONIETHUIM KJIMHWYECKNI ONbIT, TO XUpypruye-
CKOe JieyeHune KputTnyeckoro 6munarepasibHOro no-
paXXeHus COHHbIX apTEPUA K HACTOSLWEMY BPEMEHN
SABNSIETCSA He 4,0 KOHL,a peLleHHo npobnemMolii, 4To
B MNepBYylo o4epe b CBA3aHO C HEA0CTaTOYHOCTbLIO
€CTeCTBEHHOro KonsaTtepajibHOro KpoBocHabxe-
HNS MO3ra B HOBbIX FrEMOAVNHAMUYECKNX YCIIOBUSAX.

Lenb nccnepoBaHus

OnpeneneHne onTMManbHOM TaKTUKN NIe4EHNS Na-
LMEHTOB C KPUTMYECKNM BunaTtepanbHbIM NopaXxeHnem
COHHBbIX apTepPUN.

MaTtepuanbl n metoAabl

B oCcHOBY [aHHOro uccienoBaHust NOSIOXEH ONbIT
paboThl 3a nepuog ¢ 2007 no 2015 roa B oTaeneHumn
COCYAUCTOM XMPYPIrK, CIOXHbIX HAPYLLUEHUA pUTMa
cepaua u anekTpokapaunoctumynaunm NbY3 «06-
nacTtHas knmHuyeckas 6onbHunua Ne 3» r. YenabuH-
cka. 3a JaHHbI NPoMeXyToK BpeMeHu Oblno npone-
yeHo 127 6oJbHbIX C BunaTepasnbHbIM NOpPaXeHeM
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COHHbIX apTepuii. Bce naumeHTbl Obiniv pasgeneHbl Ha
TPpUW rpynnbl: NEPBYIO FPynny COCTaBUAM NALUEHTDI,
KOTOPbIM OblJI0 MPOBEAEHO XMPYPrMYECKOE NEYEHME;
BTOpPAas 1 TPETbS rPynnbl — NAUMEHTbI, KOTOPbIE Ie4YN-
JINCb KOHCEPBAaTUBHO.

B nepeyto rpynny Bownu 76 (59,8%) nauneHToB,
KOTOPbIM ObISI0 BLINOJIHEHO 76 KAPOTUOHbLIX PEKOH-
CTPYKUMIA. [JaHHYI0 rpynny cOCTaBmIM B0NbHbIE C KPU-
TNU4ECKUM CTEHO30M Ha O4HOW CTOPOHE U KOHTpanaTe-
panbHOI OKKN3nel Ha apyroi. Mepuop HabnoaeHns
B LaHHOM rpynne coctaesun ot 14 oo 70 (B cpegHem
30,75 % 1,89) mecsueB. Bo3pacTHoli cocTas kosiebarsics
oT 47 no 81 (B cpepHem 57,75 = 1,08) ropa.

BTopyto rpynny coctaBunm 26 (20,4%) nauyeHToB ¢
KPUTNYECKMM CTEHO30M Ha O4HOM CTOPOHE N KOHTPa-
natepasnibHOM OKKJTII03MeN Ha APYron, Ne4mnBLUMECS KOH-
cepBaTMBHO, Tak Kak 60sbHble 0TKa3bIBaNNCh OT One-
pauun, HECMOTPS Ha TO, YTO MX COMATU4ECKMIA CTaTyC
He aBNSAICA NPOTMBOMNOKA3aHNEM K XUPYPruyeckomy
neyenwuto. Nepunopn HabnogeHus coctaBmn ot 12 oo
72 (BcpenHem 33,23 + 3,31) mecsaueB. BospacT 60J1bHbIX
BapbupoBan ot 41 0o 80 (B cpegHem 58,15 = 1,99) ner.

TpeTbio rpynny coctaBunm 25 (19,6%) nauneHToB C
remMoavHamMmn4ecku He3Ha4MMbiM CTEHO30M Ha O4HOMN
CTOPOHE 1 KOHTpanartepasbHOM OKKJII03UEN Ha APYron,
KOTOpble He OblIM NOABEPIrHYThI XMPYPruyeckomy ne-
YEHMIO BBMAY OTCYTCTBUS NokadaHuii. NMepunopa Habnto-
neHunsa coctaBun ot 12 0o 72 (B cpeaoHem 37,92 + 3,66)
MecsaueB. Bo3pacT 6onbHbiX BapbupoBan oT 58 o
75 (B cpegHem 59,76 + 1,90) ner.

Llns KonmyecTBEHHOM OLEHKM HEBPOJIOMMYECKOIo Ae-
dnumTa n ero guHaMmMKn NpuMeHsinack wkana Hachinsky,
No3BoJIAoLLLAs C Wwarom B 5 6annos 4OCTAaTOYHO NOJIHO
onucaTtb ABUraTesbHbIE, PEYEBBIE U UHTENNEKTYaSIbHbIE
dyHkunn naumeHTa. Kputepmsmm OLEHKN KIIMHNYECKNX
pe3ynbLTaToB B OTAA/IEHHOM nepuoae HabntoaeHus
CUYNTAJINCB: BbI3OOPOBJIEHNE, YIy4LLIEHNE, COCTOAHNE
©0NbHOIr0 HE N3MEHUIOCh, YXYALIEHME.

JdvHamMmunky nokasaTesien ka4ecTsa XU3HN OLEHN-
BasM C NoMoLLblo onpocHuka MOS SF-36.

na onpeneneHus npoueHTa KapoTULHbIX CTEHO-
30B 1 XxapaKTepa aTepock/iepoTMYEeCKon BNSLIKN BCEM
nauveHTam nNnpPoBOAUSIACH YNLTPA3BYKOBas 4OMNIEPO-
rpadus n cenekTnBHas aHrnorpadus bpaxvouedainb-
HbIX apTEPUIN.

KonnyecTBEeHHbIE NPU3HAKN C ACUMMETPUYHBLIM
pacnpefenieHneM OnncbiBaanuCh C NOMOLLLIO CPeHEro
3HayeHus + owmnbka cpeaHero 3HaYeHus. CpaBHeHne
KayeCTBEHHbIX NPU3HAKOB MPOBOAMIIOCH C MOMOLLLIO
TabnmL, conpsixkeHHOCTU (ko3 PuruUmMeHT koppensummn V
Kpamepa).

Pe3ynbTaTbl U UX 006CYXAEeHue

Mo pesynbratam XMpypruyeckoro e4eHns Nnepeomn
rpynnbl NALMEHTOB B OnnxainillemM rnocsieonepaLmnoH-
HOM nepunoae (A0 MecsiLa) NPexoasme HapyLeHus
MO3roBOro kposoobpatuieHus no tmny TUA (TpaH3u-
TOPHbIX NWLEMWNYECKMX aTaK) C NOJSIHbIM PErPECCOM
CMMNTOMATUKM 3aperncTpupoBaHbl y ogHoro (1,3%)
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nauveHTa. HenetanbHbIA NWIEMNYECKNI UHCYNLT HA
CTOPOHE KPUTNHYECKOr0 CTEHO3a NPU KOHTpanareparb-
HoM okkmo3um BCA passuncsay agounx (2,6%) naumneH-
TOB. JleTanbHOCTb B 65Mxkalilem nocneonepauoHHOM
nepnoae OTMeYeHa y OAHOro naunueHTa no npuynHe
NLIEMNYECKOro MHCYNbTA. [POX0AMOCTb PEKOHCTPY-
nposaHHoi BCA B 6mxaiiiem nocneonepauoHHOM
nepvoge coctaBuna 95%. PecteHo3bl B Gnvxxaniiem
nocneonepaymoHHOM Nepnoae He BCTPEYamncChb.
B oTpaneHHOM nocneonepaumMoHHOM nepuoae Habnto-
OeHust obLas netanbHOCTb coctaBuna 17,1% (13 yeno-
BeK). MleMmn4ecknii MHCYNbT CTas NPUYNHON CMEPTU'Y
Tpex (3,9%) naumeHToB. OCTpbIN NHMAPKT MMokapaa
ABUNCS NPUYMHOM cMepTny 5 (6,6%) yenosek. 3noka-
4eCTBEHHbIe HOBOOOPA30BaHMWS CTaNN MPUYMHON CMep-
Tny4(5,3%) naumeHToB. [emopparniyeCckmnin MUHCYnbLT y
1 (1,3%) naumenTta. Obee konndyectso OHMK 3a Becb
nepvog HabnaeHs y ONepupoBaHHbIX NaLNeHToOB
otMmedanocb y 8 (10,5%) naumenToB. PecteHo3 BCA B
OoThaneHHoM nepuoae HabntoaeHUs BbISBIEH Y OAHOIO
(1,3%) naumeHTa C NPOXOANMOCTBIO PEKOHCTPYUPOBAH-
HoW apTepumn 6onee 60%, 4TO He ABNSANIOCH NOKa3aHNeM
K MOBTOPHOMY XMPYPrMYE€CKOMY JIEHEHUIO.

Mpu aHanu3e Kka4ecTBa XN3HN OTMEYEHO A0CTO-
BEPHOE yNyyLIEHVE NO NOKa3aTensam: «CoLumanbHOE 1
dusnyeckoe PyHKLUMOHMPOBAHNE», «IMOLMOHASIbHOE
onaronony4yne», «odLLee 300POBbE», «XKNU3HECNOCOD-
HOCTb», «COLMaNbHasA aKTUBHOCTb», «NCUXNYECKOE
300poBbe». He BbIAB/IEHO OOCTOBEPHbLIX PA3nNynii
0o v nocne K93 no nokazatento «dpuanyeckas 60nb».

Mo pesynbratam KOHCEPBATMBHOMO I€4EHUS BTOPOM
rpynmnbl NaLMeHTOB B OTAASIEHHOM nepuoae Habno-
neHna y 18 (69,2%) 605bHbIX OTMEYasiCs fieTaNbHbIi
ncxon. Beayuiein npuunHOn CMepPTU B AaHHOW rpynne
CTan UWeMn4eCcKuii nHeynet y 12 (46,1%) naumeHToB.
OcTpbit MHDapKT Muokapaa y Tpex (11,5%) 60NbHbIX.
3noka4yecTBeHHbIE HOBOOOPA30BaHWS CTANIM NPUYNHON
cmepTtu Tpex (11,5%) naumeHToB. femopparnyeckui
WMHCYNLT — y ogHoro (3,8%) naumneHTa. lNMporpeccupo-
BaHue cTeHo3a BCA BO BTOpOI rpynre nauneHToB No
naHHbiM Y3 6paxmouedarnbHbix apTepuini oTMeya-
nocb y 5 (19,2%) nauneHToB, KOTOPbIE NO-NPEXHEMY
0TKa3bIBAINCb OT XMPYPIrUYECKOro IeHeHs.

Mo LaHHBIM ONPOCHMKA Ka4eCTBa XN3HW BO BTOPOM
rpynne nauneHToB, 4OCTOBEPHO HE BO3POC HM OAUH 13
nokasarenen, a HaNnpPoOTUB, 4OCTOBEPHO CHU3UIIUCH:
«counanbHoe n punsnyeckoe PyHKLNOHNPOBaAHUE,
«amMoLMoHansHoe Bnaronosnyyme» n «duandeckas 60sb».

Mo pe3ynsratamMm KOHCEPBATUBHOIO JIEHEHUS TPETLEN
rpynmnbl NaULMeHTOB B OTAAJIEHHOM nepuoae Habno-
neHna y 9 (36,0%) naumeHTOB OTMeYasncsa netabHbln
ncxon, BeayLen NPMYMHON KOTOPOro ABUJICS OCTPbIN
nHdapkT muokapaay 5 (20,0%) nauneHToB. 3nokaye-
CTBEHHble HOBOOGPa30BaHMS CTann NPUYNHON CMEPTH
ogHoro (4,0%) nauyeHTa. MlueMmnyeckmin MHCYNbLT 0TMe-
yancsa y Tpoux (12,0%) nauneHToB. lfemopparmieckunii
WHCYNbT B TPEThEN rpynne NnauMeHTOB HE BCTPEYascs.
O6uwee konmyectso OHMK B TpeTbeli rpynne 3a BeCb
nepuoa HabnoaeHns otmedeHo y 7 (28,0%) naumeHToB.
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MporpeccupoaHue cteHo3a BCA oTMevanocb y Tpex
nayMeHToB TPETbEN rpynnbl, NPM 3TOM Yy ABOUX Na-
LUMEHTOB CTeHO3 npesbiwan 70% v naumeHTam Obina
npepnoxeHa onepauva K93. B otganeHHom neproae
HabnoaeHNS y ABOUX MPOONEPUPOBaHHbLIX NaLMEHTOB
pecteHo3 BCA He BCcTpeyancs.

Mpw ouEeHKe ANHAMUKKM NoKa3aTesien kKayecTsa Xn3-
HU, TaK XXe Kak 1 B NpeablayLLEen rpynre, He BO3POC HU
O4MH 13 nokaszaTtenen.

Mpwv cpaBHEHUM rPYNMN NO KPUTEPUAM, BINSIOLLM
Ha HebNnaronpPUATHLIN NCX04 U MPOrHo3 3abofieBaHus,
BbISIBIEHO CTATUCTMYECKU 3HAYMMOE Pasnmymne no no-
Kasartesio «0CTpbIn MHAPKT MMOKapaa B aHaMHe3e»
(P <0,05). Takon pesynbTaT 4EMOHCTPUPYET NPOorpec-
CUpOBaHMe aTepockepo3a B npoueccax aectabunn-
3aummn 6nswkm. Pazsntne ocTporo KOPOHapHOro co-
ObITUS N €ro OCNOXHEHWIA, PUCK BHE3AMNHOM CMEPTUN Y
nauneHToB ¢ bunaTtepasibHbIM KpUTUYECKUM Mopaxe-
HMEM COHHbIX apTePUA.

B oTpaneHHoM nepuope HabnioaeHUs BbIBIEHO
CTaTUCTMYECKU 3HAYMMOE Pa3nnyme B UCCNenyeMbIX
rpynnax no Y1ucny netasbHblX NCXOO0B OT UemMmye-
ckoro uHeynerta: 3,9% B nepBo rpynne npoTtue 42,3%
BO BTOpOM rpynne un 12,0% B TpeTbel rpynne. Mo naH-
HbIM MHTEpPNpeTauun 3Ha4eHni kputepmes V Kpamepa,
Ccufa B3anMOCBS3KM OTHOCUTENbHO cunbHas (V= 0,440,
P =0,001). KonnyecTBOo BbIXMBLLNX MOCE NpOBEeOEH-
HOIrO XMPYPrM4eckoro nevyeHns coctaesmno 63 (82,9%)
naumeHTa. B rpynnax MeankamMeHTO3HOM Tepanuu:
8 (30,8%) naumeHTOB — BO BTOpOW 1 16 (64,0%) naun-
€HTOB — B TpeTben. [laHHble pe3ynsratbl AEMOHCTPUPY-
I0T, 4TO onepauunsa KO3 asnaeTcsa HageXXHbIM METOA0M
NPodUNaKkTUKM NeTanbHOr0 NHCYNbTa B OTAANEHHOM
nepuoge HabnoaeHNs NPy CpaBHEHUN C HEONEPUPO-
BaHHbIMM NauneHTamMm, 0coBEeHHO rae nokasaHo xXu-
pypruyeckoe neyeHue.

JINTEPATYPA

M3 nony4yeHHbIX HAMU pe3ynbTaToB B OTAa-
NleHHOM nepuoae HabnoaeHMs 6osbLUE BCEMO OCNIOXHE-
HWUM (19,2%) BbISBNEHO BO BTOPOW rpynne rno KpUTepuio
TUA (12,0% — B TpeTbeli rpynne n 1,3% — B nepBon).

Taknum 06pas3om, onepaums KapoTuaHoM aHaapTe-
P3KTOMMM HE OKa3ana OTPUUATENbHOrO BANSHUS HA
NoBCEAHEBHYIO aKTUBHOCTb, XOALOY 1 yX0[ 3a COOO0IA.
PesynbraThl N0 NoOKkasaTensam KayecTBa XU3HU B 0TAA-
JIeHHOM nepuoae HabnaeHUs NokasbiBalT JOCTO-
BEPHOE yBenMyeHne 06LLLEN OLEHKN Ka4eCcTBa XN3HU
Yy OnepupoBaHHbIX O0JIbHbIX.

B HacToswee Bpema gokasaHa apPeKTMBHOCTb
aHTUArperaHToB U CTaTUHOB B NPOdUNaKTUKE nle-
MMYECKOr0O MHCYIBTA, OAHAKO HY OOVIH U3 TEKAPCTBEH-
HbIX NpenapaToB He cNocobeH BbI3BaTb PErPECC YXe
ChOPMUPOBAHHOIrO aTepOoOCKIePOTNYECKOro CTEHO3a
nnu okkno3um BCA. icnonb3oBaHne MeamMKamMeHTo3-
HOW Tepanuu He Bceraa cTabuiibHO yny4yllaeT Ka4ecTBO
XU3HW Y CUMMNTOMHbIX NaLMEHTOB 6e3 NpeaBapuTesb-
HOM XMPYPruyeckor KoppekLmMm MO3roBoro KpOBOTOKa
NPY HAIMYUM NOKA3aHWM K onepaLlunu.

3aknovyeHue

KapoTtuaHasa aHOapTepaKTOMUA NPU KPUTUYECKNX
OunaTtepalibHbIX CTEHO3aX COHHOM apTepun cornpo-
BOXOaeTCs YyCTONYMBbLIM NPOPUNaKkTN4eCckum u ne-
4yebHbIM addekToM. NMpUMeHeHne peBackynspusa-
LW rONIOBHOIO MO3ra No3BOJISET CHU3UTb 4acTOTy
HefleTaNbHOro UWEMMYECKOr0 MHCY/IbTa Ha CTOPOHE
onepaumn 1 NoBbICUTL peabuanTauMoHHbIE BO3MOX-
HOCTM B OTAAJIEHHOM NOCTONepaunoHHOM nepuoae.
Cyanb6a nauneHToB, ONEPUPOBAHHLIX HA COHHbIX ap-
Tepusix, B OT4aneHHOM nepuoge HabnaeHms onpe-
nensietcs, rnaBHbIM 06pa3oM, NPOrpeccrupoBaHnNeEM
nwemMmnyeckon 6onesHr cepaua v pa3sutuem nHoap-
KTa Mnmokapna.
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PE®EPAT. EVAR 3HaunTenbHO CHMUXaeTca: nepuonepaumnoHHas
KpoBomnoTeps n notpebneHne NpoaykToB KPOBW; ANIMHA nocne-
onepaLnoHHON MEXaHNYECKON BEHTUNALUN; NPOAOIKUTENBHOCTD
ICU n o6uiee npebbiBaHMe B 60bHULLE N HAKOHEL, CMEPTHOCTb B
TeyeHume 30 gHeNM 1 yacToTa TAXENbIX MOCNE0NePaLNOHHbIX OC-
NIOXXHEHUIN NO CPaBHEHMIO C OTKPbLITbIM BOCCTaHoBNeHneM. C gpy-
rO CTOPOHbI, OTKPLITOE BOCCTAHOBJIEHNE @HEBPU3Mbl OPIOLLHOM
aopTbl (ABA) cBSI3aHO C flyyLIEen 4ONrOCPOYHOM BbIXKMBAEMOCTbIO,
a TakXe C 04eHb HU3KNM YPOBHEM TPeDOYEMbIX MOBTOPHbLIX BME-
LaTeNbCTB B TEYEHME NocnenyLLero nepnoaa.

JlaHHbIN 0630p OCHOBAH Ha aHaNn3e nuTepaTypsbl, @ TakXke U Ha
3HAYNTENBHOM OMbITE MOEWN KNMHUKMW, IAe Mbl BbINONHAEM BOCCTa-
HoBNneHue npubnmnantenoHo 400 ABA exeroaHo. OCHOBHas Lefb
naHHoro o63opa — fokasaTb, HTO TEKYLLME NOKA3aHUSA K OTKPbITOMY
BOCCTaHOBJeHMo ABA BkJloHaloT NaLnMeHToB C HebnaronpuaTHOM
aHaTomMmuel ABA, ¢ BocnanuTtenbHbiM ABA, ¢ Tpomb6030M ABA,
C accouMnpoOBaHHbIMU MOYEYHLIMY aHOMANTMAMMN, C HACNEACTBEH-
HbIMUW 3260/1eBaHMUSAMN COEANHUTESNbHBIX TKAHEN, MOJIOAbIX NaLLM-
€HTOB C NOJIOXUTENIbHBIM PUCKOM, a Tak>Xe 3HA4YUTEsIbHOE YMUCNO0
naunmeHToB C pa3pbiBom ABA.

Henb3s 3abbiBaTh 06 OTKPLITOM BOCCTAaHOBNEHUN ABA B 9H0Ba-
CKYNAPHOM 3pe, B TO BpeMS Kak MO0 ble NOKONEeHNA COCYANCTbIX
XVMPYProB A0MXKHbI Nony4yaTb 06pasoBaHme Kak npu OTKPbIThIX, Tak
1 NPV 9HA0BACKYNSAPHbIX OnepaLunsx.

KNHOYEBBIE CTOBA: aHeBprama 6pIoLLIHOM a0pThl, 3HA0BACKYIAP-
HOE NleYeHne aHeBPU3Mbl OPIOLLIHOM a0PThl, OTKPbLITOE iedeHne ABA.

Introduction

Inthe recent years, it has been almostimpossible to
find a paper on an open abdominal aortic aneurysms
(AAA) repair. It will be even more difficult to explain
that open repair (OR) of AAA has still its role in
endovascular era. The following review is based on
literature analysis but also on my Clinic’s significant
experience where we perform repair of approximately
400 AAA annually. I will try to explain that patients with
unfavorable AAA anatomy, patients with inflammatory
AAA, patients with thrombosis of AAA, patients with
associated renal anomalies, patients with hereditable
disorders of connective tissues, younger good risk
patients, as well as significant number of patients with
ruptured AAA (RAAA) can benefit from OR.
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SUMMARY. EVAR reduces significantly: perioperative blood loss
and consumption of blood products; the length of postoperative
mechanical ventilation; the length of ICU and total hospital stay and
finally 30-days mortality and the incidence of severe postoperative
complications in comparison to open repair. On the other hand,
open repair of abdominal aortic aneurysms (AAA) is associated
with better long term survival, as well as with a very low rate of
required re-interventions during the follow up period.

This review is based on literature analysis but also on my Clinic’s
significant experience where we perform repair of approximately
400 AAA annually. The main aim of this review is to prove that
current indications for open repair of AAA includes patients with
unfavorable AAA anatomy, patients with inflammatory AAA, patients
with thrombosis of AAA, patients with associated renal anomalies,
patients with hereditable disorders of connective tissues, younger
good risk patients, as well as significant number of patients with
ruptured AAA.

An open repair of AAA should not be forgotten in «<endovascular
era», while young generations of vascular surgeons should be
educated in both, open and endovascular surgeries.

KEY WORDS: abdominal aortic aneurysms, EVAR, open repair
of AAA.

Review

Unfavorable anatomy of AAA

Anatomic suitability for EVAR depends on
aneurysmal neck, mesenteric/pelvic circulation
and iliac arteries characteristics. The major anatomic
limitation isinadequate aneurysmal neck [1]. According
to some reports, 35% of male and even 60% of female
patients are not suitable for standard EVAR because
of short aneurysmal neck [2]. However, besides the
length of aneurysm neck;, its angulation, its diameter
larger than 32 mm, its conical or tapered shape, as
well as thrombus and severe calcifications in the neck
area, could be also limits for standard EVAR [3].

In the meantime, numerous techniques have
been developed with a view to overcoming previous

THE HOSPITAL Ne 3 (25) 2018
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Chart 1. AAA repair 1992-2017 at the Clinic for Vascular and Endovascular Surgery, Clinical Center of Serbia

Aunarpamma 1. JleveHne aHeBpu3Mbl OPIOLLIHON aopTsl 1992-2017 roabl
B OTAE/1eHNN COCYANCTON 1 9HAOBACKYSIPHO xupypruv B Cepbum

Length <10 mm Angulation > 60° Conical/Tapered Neck

Diameter > 32 mm

Figure 1. Hostile aneurysmal neck anatomy that disable the performance of an EVAR

Puc. 1. BpaxaebHas aHaToMus aHEBPU3MbI LU, OTKIIoqaroLas paboty EVAR
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limitations [4-7]. However, itis one thing to implant a
standard stent-graft with one or more iliac extensions
in infrarenal position, and, completely other to
consider treating a juxtarenal or pararenal AAA by
applying chimney technique or, on the other hand, by
implanting fenestrated or brunched grafts [8, 9]. These
procedures can be performed only by true experts
in high volume centers. There are three therapeutic
options at patients with juxtarenal AAA: EVAR with
chimney technique (ChEVAR), EVAR with fenestrated
(FEVAR) or with brunched (BEVAR) stent grafts, as well
as OR [10]. According to Munster algorithm, Chimney
technic is indicated for high risk patients with less
than two side branches and who have anatomy which
is not suitable for FEVAR. FEVAR is also indicated for
high risk patients, however with more than two side
braches and who no need for emergent procedure.
On the other hand, Munster algorithm indicates OR
of juxtarenal AAA at low risks patients, also in cases
with accessory renal arteries [10]. The main aim of
that strategy is to reduce early mortality after repair
of juxtarenal AAA. Due to these, results from the
first study that compare OR, ChEVAR and FEVAR
of juxtarenal AAA, are relatively unexpected [11].
Namely, no statistically significant difference in the
30-days mortality was found between those three
methods regarding the treatment of juxtarenal AAA
(OR = 3,4%; FEVAR = 2,4%; ChEVAR = 5,3%). This
is why authors of that article have found that OR is
a safe and effective treatment option for good risk
patients with juxtarenal AAA [11]. In patients with
shaggy aorta, FEVAR increases the occurrence of
mesenteric and renal ischemia [12].

The next potential anatomic problem regarding
repair of AAA concerns mesenteric and pelvic
circulation. An associated celiac, superior mesenteric
or pelvic arteries occlusive disease are especially
frequent at elderly patients who very often have
AAA. The covering of inferior mesenteric artery
(IMA) and both hypogastric arteries during EVAR
at such patients increases risk of colonic ischemia
[13, 14]. Colonic ischemia is associated with very
high mortality, either after OR and after EVAR.
Because of that, SVS guidelines — The care of patients
with an AAA, recommend that anterograde arterial
blood flow should be preserved to at least one
hypogastric artery in the course of OR or EVAR [15].
This problem can be overcome in various ways during
OR (reattachment of IMA, revascularization of the
least one hypogastric artery) and EVAR (branched
stent-graft for hypogastric artery) [16—21]. However,
pelvic ischemia can result from an embolization
despite preservation of hypogastric arterial circulation
[18-20]. Also, an embolization is more frequent during
EVAR in comparison to OR. Due to this, | believe that
open surgical preservation of mesenteric/pelvic
circulation is simpler than endovascular.

Finally, small diameter (< 6 mm) and significant
tortuosity of iliac arteries that are strikingly more
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Figure 2. MDCT angiography of patient with AAA and
extremely elongated iliac arteries, which disable the
performance of EVAR

Puc. 2. MDCT-aHrnorpagus nauneHta ¢ AAA v 4pe3BblHariHo
BbITSIHYTbIMU [104B340LLHLIMY aPTEPUSIMU, OTKITIOYAIOLLMMN
paboty EVAR

prevalent at elderly, aggravates and even disables
their usage as standard endovascular access during
EVAR. In such cases the incidence of iliac artery
rupture and thrombosis is significantly higher [16, 22].

Inflammatory AAA

A significant number of patients with inflammatory
AAA also require an OR. Systematic review that
compares open and endovascular repair of
inflammatory AAA has shown some interesting
conclusions [23]. The total one-year mortality was
significantly lower in the EVAR group, but aneurysm-
related mortality was almost the same. At the same
time, postoperative regression of the hydronephrosis
was significantly higher in the open surgical group.
The difference regarding regression of the perioarotic
inflammation and 30-days mortality was not significant.
Thatis why the authors recommend OR of inflammatory
AAAn patients who have preoperative hydronephrosis
and acceptable risk factors [23].
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Thrombosis of AAA

Although mural thrombosis frequently accompanies
aneurysmal disease, unlike peripheral aneurysms,
complete thrombosis of an AAAis distinctly unusual,
with frequency ranging from 0,7% to 2,8% of surgically
managed AAAs [24-27]. Literature reports of acute
AAA thrombosis are rare, with less than 60 cases
published to date [28, 29]. Reasons are large
aneurysmal diameter, high intraluminal pressure and

Figure 3. Contrast-enhanced multidetector computed
tomograms in the sagittal (upper row, left) and transverse
planes (upper right, level of the third lumbar vertebra)
reveal 63,5 mm large juxtrarenal AAA with thrombotic
masses completely filling the aneurysmal sac, otherwise
intact (i. e. without signs of rupture, indicated by
continuous ring of wall calcifications). 3D reformatted
images in the left anterior oblique (lower-left) and frontal
projections (lower-right) demonstrate juxtarenal aortoiliac
occlusion due to thrombosed AAA, with abundant
collateralization of the occluded segment

Puc. 3. BblincautesnbHble TOMOrpaMmbl C PacLUMPEHHbIM
KOHTPacTupoBaHNEM B CarnTTasbHOV (BEPXHSISI CTPOKa,
JieBasi) v rnornepeyHoU rni0CKOCTsX (BEPXHSIs npaBasi, ypoBEHb
TPETLEro NMOSICHNYHOIO NMO3BOHKA) Bbika3biBatoT 63,5 Mm
60/1b11I0V IOKCTPapeHasibHow AAA ¢ TDOMBOTUYECKUMU
maccamu, rnoJIHOCTbIO 3arOJIHIOLUNMUN aHEBPU3MATUYECKUI
MELLIOK, B MPOTUBHOM CJ1y4ae OCTaloLUNMUNCS HETPOHYTbIMU
(10 ecTb 6€3 NPU3HaKoB Pa3pbiBa, 0603HAYEHHOIO CrIOLLHbIM
KOJIbLIOM Kasbumpukaumii cteHok). 3D nepegdopmaTpoBaHHbIe
U3006paxeHusi B 1IEBOV NnepenHeri HakJIOHHOV ( HUXHEV J1eBOW)
1 106080V NPOEKLMSIX (CcrpaBa CHU3Y) BbIKa3blBaIOT OKKJIHO3UIO
IOKCTapeHasIbHOro a0pTon30/1Ta U3-3a TPOMOMPOBAHHOIro AAA
€ 06nIbHBIM 06ecrneYeHneM OKKJIIOANPOBAHHOIrO CErMeHTa
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high arterial flow. In cases of both chronic and acute
complete thrombosis of AAA, EVAR is not feasible.

Associated renal anomalies

In patients with associated renal anomalies EVAR
very often requires covering of accessory renal
arteries to achieve an adequate proximal seal zone.
It is always followed by partial renal infarction and
certain degree of renal failure [30-34]. Same authors
suggest that the covering of accessory renal arteries
is safe when their diameter is less than 3 mm and there
is no preexisting renal dysfunction [35]. According to
SVS guidelines, all accessory renal arteries that are
larger than 3 mm in diameter, should be preserved
during both open and endovascular AAA repair [15].
Due to this, in vast majority of cases OR is a method
of choice, if patients with AAA have associated renal
anomalies [36, 37].

Hereditable disorders of connective tissues

In comparison with aneurysms of thoracic and
thoracoabdominal aorta, AAA is rarely caused by
connective tissue disorders (Marfan, Ehlers-Danlos,
Loeys-Dietz) [38-40]. In such cases, EVAR is not
recommendable. Namely, generalized disease of the
entire aorta causes dilatation in non-treated aortic
segments during the follow up period. Therefore,
type 1 endoleak and graft migration can occur. Due
to this, OR is also method of choice in such cases.

Younger good risk patients

The treatment option of AAA at younger good risk
patients has been a topic of one more than interesting
transatlantic debate that was published at the end of
the 2013 [41]. For the authors who have been for EVAR
particularly, the mostimportant reason was motivation
of the patients. At the same time one of their conclusion
is very alarming. Namely, according to it, significant
number of vascular surgeons nowadays have limited
experience in OS. The authors who are against EVAR
at good risk young patients, communicated much
more precise message. The final commentis that the
EVAR could be performed at young good risk patients,
only if they have excellent anatomy. However, having
in mind long term results after EVAR, | cannot agree
with their message [1]. EVAR is also associated with
significant rate of graft-related complications which
require re-interventions [1]. In the meantime, long
term result of EVAR trial 1 emerged. According to it,
endovascular repair of AAA had a significantly higher
total as well as aneurysm related mortality after
8 years of follow up [42]. The increased aneurysm
related mortality in EVAR group mainly was caused
by secondary aneurysm sac rupture. At the same
time, increased cancer mortality was also observed
in the EVAR group. The incidence of life-threatening
re-interventions has also been significantly higherin
EVAR group after 8 years. On the other hand, careful
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preoperative selection and adjustment of correctable
risks (cardiac, pulmonary, renal, etc.) can significantly
improve early results after elective OR of AAA. For
instance, 1000 elective ORs of AAA were performed
at my Clinic since 2013 until 2017 and the 30-days
mortality was 1% [43].

Due to this, | believe that OR of AAA should still
be considered in the vast majority of younger good
risk patients with a long life expectancy.

Ruptured AAA

EVAR has same very important advantages
regarding treatment of ruptured AAA (REVAR). Those
are the avoiding laparotomy, aortic cross clamping and
general anesthesia, together with significantly lower
blood loss [44]. However, multicenter randomized
controlled trials did not find significant difference
regarding 30-days mortality between open and
endovascular repair of RAAA [45-47].

What is my point of view? A significant number of
patients with RAAA are hemodynamically unstable,
and, if not treated immediately upon admission,
more than 80% will die within two hours [48]. On
the other hand, MDCT is difficult or impossible to
perform on such patients within two hours upon
admission in many hospitals, and yet, without it EVAR
is not possible. According to IMPROVE, trial 30-days
mortality after REVAR at relative hemodynamic stabile
patients with good aortic anatomy was 25%. Still, this
group represents only 60% of patients with RAAA
[46]. REVAR is associated with relative significant

Figure 4. An aortic graft behind preserved renal isthmus
with reattached accessory renal arteries

Puc. 4. AopTasibHbIli TpaHCNIaHTaT 3a COXPaHEeHHbIM
M0YEYHbIM NMEePELLENKOM C MOBTOPHO MPUKPENIEHHbIMU
BCIIOMOrateJsibHbIMU MOYEYHbIMU apTEPUIMN

Chart 2. Repair of ruptured AAA 1992-2017 at the Clinic for Vascular and Endovascular Surgery,
Clinical Center of Serbia

Auvarpamma 2. JleveHne HapyLLeHHOV aHeBpu3Mbl OProLLIHOV aopTel 3@ 1992-2017 roasi
B OTAE/IEHUN COCYANCTOM 1 SHAOBACKYISPHOM xupypriim B Cepbum
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Table 1

Modified Crawford's strategy during open repair of RAAA

Ta6aunya 1

MoaudunumnposaHHasa ctpaterus Kpoydopaa Bo Bpems OTKpbITOro soccraHoBneHus RAAA

Procedures

The fast diagnosis

Permissive hypotension

Non selective supraceliac aortic cross clamping

Intraoperative cell saving with autotransfusion

Fast and simple aortic replacement

incidence of abdominal compartment syndrome,
which is followed by a mortality rate of 60% [49].
REVAR s also associated with high cumulative risk of
secondary interventions during the follow up period
[50]. There is no significant difference regarding
long term survival and quality of life between open
and endovascular repair of RAAA [51, 52]. All being
said, OR of RAAA is still very important. But, can we
improve early surviving? Yes, we actually can.

Inthe past 26 years, OR at more than 1300 patients
with RAAA was performed in my Clinic. And, we
managed to decrease the 30-days mortality from
more than 50% in the period between 1991 and
2001, to 28% in last two years [53-55]. It is a result
of implementation of modified Crawford’s strategy
thatincludes fast diagnosis, permissive hypotension,
non-selective supraceliac aortic cross clamping, cell
saving and autotransfusion, as well as fast and simple
aortic replacement [56].

Let us begin with fast diagnosis. At patients with
onset abdominal or low back pain who have pulsatile
abdominal tumor and profound shock, we perform
emergency surgery after ultrasonography confirmation
of RAAA. MDCT is performed prior to emergency
surgery only at hemodynamically stable patients with
suspected RAAA. Thanks to previous strategy we
significantly reduced the mean time to arrival in an
operating suite from more than two hours during the
first period of our investigation to just 43 minutes in
the past 3 years [53-55]. One of the biggest mistakes
in the initial RAAA treatment, both during transport
and upon admission, is an aggressive restitution of
circulatory volume. It increases arterial pressure
that, in addition, annuls the initial retroperitoneum
tamponed and leads to new bleeding with conversion
of retroperitoneal rupture into intraperitoneal one.
Crawford was the first to insist on «permissive
hypotension» [56]. Volume should be compensated
to a level required to maintain consciousness and to
prevent ST depression [57]. We perform routinely OR
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of RAAA under supraceliac aortic cross clamping.
That is a fast, efficient and safe proximal bleeding
control, which in addition enables to prevent iatrogenic
injuries in the presence of huge retroperitoneal
hematoma. An experienced vascular surgeon needs
less than 10 minutes from the initiation of laparotomy
to supraceliac aortic cross clamping [53-55]. The
intraoperative cell saving with autotransfusion reduces
significantly the 30-days mortality after OR of RAAA
[58]. Vascular reconstruction during OR of RAAA
should be performed in the simplest method possible.
The usage of bifurcated graft can increase mortality
[45-47], but that was not confirmed by our last study
[563-55].

OR of RAAA is indicated in hemodynamically
unstable patients with unfavorable anatomy for REVAR,
aswell as at younger, good risk patients with long life
expectancy.

Conclusions

I hope that | offered a concrete proof that OR is
still a significant option in the AAA treatment.

Primarily, all RAAAs are not suitable for the standard
EVAR. OR is no method of choice for all RAAAs.
However, itis always possible, and in some countries,
it is a necessity.

ORis amethod of choice for elective treatment of
AAA at patients with unfavorable AAA anatomy, patients
with inflammatory AAA, patients with thrombosis of
AAA, patients with associated renal anomalies, at
patients with hereditable disorders of connective
tissues, as well as at younger good risk patients.

ORof AAA should be performed by very experienced
«open» vascular surgeons. Therefore, education of
young vascular residents and surgeons in open aortic
surgery is of an utmost importance.

A quality of life after OR of AAA can be improved
by the prevention of incisional hernia development,
as well as by preservation of sexual function in male
patients.
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Lazar B. Davidovi¢, vascular surgeon and the Head of the Clinic for Vascular and
Endovascular Surgery of the Serbian Clinical Center, was born on March 6th, 1958. The
Clinic and Davidovi¢ himself have the greatest track record of the ruptured AAAs, while
the Clinic alone is one of the few European institutions that routinely performs a repair
of thoracoabdominal aortic aneurysms.

Lazar Davidovi¢is a full professor at the Belgrade Medical Faculty and a visiting professor
at universities in Genoa, Plzen, Skopje and Larissa. In terms of publications, he has:
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for Cardiovascular Surgery (ESCVS) 2016-18, being the first surgeon from Southeast
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Faculty in Belgrade. In the same year, he also received the Annual Belgrade Award as
well as several awards from SLD.

SHORT STORY ABOUT THE ESCVS

The European Society for Cardiovascular and Endovascular Surgery (ESCVS) is
the oldest world organization that gathers cardiac and vascular surgeons. Namely,
the Society was founded in Turin, Italy, in 1951, while in 1952 in Strasbourg, France the
Society had its first founding congress. Only eleven European countries had national
delegates during that founding congress: Germany (Dr. Dearra), United Kingdom
(Sir Learmonth), Austria (Prof. Denk), Belgium (Prof. Dejardin), Denmark (Prof.
Husfeldt), Ireland (Prof. O'Conell), Spain (Prof. Martorell), Finland (Prof. Nylander),
France (Prof. Arnulf), Greece (Dr. Karageorgis), The Nederlands (Prof. Boerama), Italy
(Prof. Malan), Norway (Prof. Gade), Portugal (Prof. Cid Dos Santos), Sweden
(Prof. Crawford), Switzerland (Dr. Dimtza), and Yugoslavia (Prof. Stojanovic). One of the
founders and the first President of the Society was the famous professor Rene Leriche.
Besides him, the members of the first EC of the ESCVS were: Cid Dos Santos (Lisbon),
Fountain (Strasbourg), Arnulf (Lyon) and Riveaux (Strasbourg). After that, annual
congresses followed each year.

One of the main goals of our Society concerns young doctors. This is why the Society
organizes schools for young vascular and cardiac surgeons. Since 2012, winter schools
were organized in Aosta Valley (ltaly), Zabze (Poland) and Genoa (ltaly). Summer schools
were organized in Izmir (Turkey), Belgrade (Serbia), Heraklion (Greece), Porec (Croatia)
and Prague (Czech Repubilic). Topics chosen during all those schools vouched quality,
while all lecturers were very experienced surgeons and experts in their respective fields.
So, all previous school were very useful for the participants, particularly regarding their
everyday practice.

Finally, | would like to extend an invitation to Russian cardiac and vascular surgeons
(experienced and young) to include themselves in the ESVS as active members. In addition,
active members regularly receive an official journal of the Society-J Cardiovas Surg
(Turin) and pay a reduced amount of registration fees during the annual congresses.

Professor Lazar Davidovi¢, MD, PhD, FETCS

President of the ESCVS
2016-18
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OUCTAJIbHOE LUYHTUPOBAHME B 3HOOBACKYJIAPHOM
NEPBOW 3PE

[x. Xuam, K. Ixonc, M. lax, L. I1. Poddu, b. b. YaH, 1. 6. Kpatien6epe, LL.-LLI. Ae, K. 1. Oceam, P. K. apnune Il

Cocyoucmas epynna
UHcmumym 300poebs u 6os1e3Heli cocy0o8

MeoduyuHckuli konnedx OnbaHu / bonbHUYa MedUYUHCKO20 yeHmpa OnbaHu

On6anu, Heto-Wopk

J.Hnath, K. Jones, M. Shah, S. P. Roddy, B. B. Chang, P. B. Kreienberg, C.-C. Yeh, K. J. Ozsvath, R. C. Darling Il
DISTAL BYPASS IN THE ENDOVASCULAR FIRST ERA

PE®EPAT. C nosiBneHnemM aHA0BaCKYNSPHbIX TEXHONOTM NI OTKPbI-
Tble onepawum B BUae LWyHTMPOBAHUS CTaIM CBOEro poaa BTOPOM
OnuMe, KPOME CIy4aeB, He MOAXOASLLMNX AJ15 SHA0BACKYISAPHbIX
nHTepeeHuuin. C 2008 no 2010 rop 6bin NpoBeaeH peTpocnek-
TUBHbIA @aHaNN3 ONePUPOBaAHHbIX NALVMEHTOB 060MMU METOAAMU:
1316 wyHTMpoBaHuin n 800 sHponpouenyp. Noteps KOHEYHO-
CTu Habnganach y nauMeHToB C NepemMexaloLLLencss XpoMoTon
B 0,43% 1 B 1,29% HUXe KONeHa y NauMeHTOB C KpUTUYECKOMN
nwemmen n B 2,67% BbllLe KOJeHa.

KJIKOYEBBIE CJIOBA: 0TKpbIThIE OMepaLmm HKe NaxoBor cknan-
K1, 9HO0BACKYNSIPHbIE MHTEPBEHLNN.

Historically the primary modality for lower
extremity revascularization has been open surgical
reconstruction because of its proven durability and
lasting patency rates. However, with the advent of
catheter based technology, open bypass has become
a secondary option exceptin the case of those lesions
deemed anatomically unsuitable for endovascular
intervention [1].

The reasons for this transition are multiple. They
include: the invasive nature of open surgery with its
associated time to recovery, the hospital cost, patient
requests for minimally invasive options, peri-operative
risk factors such as myocardial infarction (2,0-6,5%
following lower extremity arterial reconstruction), issues
related to regional and general anesthetic risks, intra-
operative blood loss, and especially post-operative
wound infection [2, 3, 4]. Currently, there are limited
data comparing the endovascular approach to open
surgery for limb salvage. Despite this, most vascular
surgeons have adopted an aggressive endovascular first
approach for infrainguinal revascularization, reserving
open bypass for more extensive atherosclerotic
occlusive disease judged not suitable for catheter
based intervention [2, 3]. Unfortunately, there is little
consensus among practitioners and many develop an
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SUMMARY. With the advent of catheter based technology, open
bypass has become a secondary option except in the case of
those lesions deemed anatomically unsuitable for endovascular
intervention. Between 2008 and 2010, we retrospectively reviewed
our endovascular and vascular surgery databases for all patients
requiring arterial revascularization. Over the 2 year period
from 2008 to 2010, 1316 open infrainguinal bypasses and over
800 endovascular interventions were performed. In the immediate
limbloss group, one below-knee amputation (BKA) was observed
in the claudicant group (0,43%), however in the CLI group,
14 BKAs (1,29%) and 29 above-knee amputations (AKAs, 2,67 %)
were observed.
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unbalanced endo only or primarily open approach. This
all or none approach may not provide the patient with
optimal limb salvage.

Debate continues regarding which arterial lesions
under the TASC Il classification are more appropriate
to address with endovascular methods versus an
open approach [5]. To date, the BASIL trial is the only
randomized prospective study comparing endovascular
versus open surgical infrainguinal intervention
[2, 3]. There is consensus that bypass is preferable to
angioplasty in patients with TASC D lesions (complete
common or superficial femoral artery occlusion or
complete popliteal and proximal tibial trifurcation
occlusions) as well as in patients who are deemed to
have minimal operative risks with adequate conduit
vessels [5]. However, most including our group, had
acceptable results with TASC C & D lesions using
endovascular techniques and are not shy about being
«endo aggressive» in appropriate patients (poor conduit
or high physiologic risk).

In order to identify the best treatment algorithm we
reviewed our experience with endovascular and open
infrainguinal reconstruction for those patients with life
style limiting claudication and critical limb ischemia.
Between 2008 and 2010, we retrospectively reviewed
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our endovascular and vascular surgery databases for
all patients requiring arterial revascularization. This
encompassed patients presenting with claudication
or critical limb ischemia (CLI) including rest pain, non-
healing ulcers, and/or gangrene. Demographics for
each group were recorded and include age and gender
as well as comorbid conditions such as hypertension,
hyperlipidemia, chronic obstructive pulmonary disease
(COPD), coronary artery disease (CAD), tobacco use
and diabetes mellitus.

The open surgical patients had inflow and outflow
artery recorded with conduit thatincluded autologous
and prosthetic graft materials. Options for endovascular
intervention included PTA alone, balloon expandable
stents, atherectomy with PTA, atherectomy with stent,
and self-deployable stents. All patients included in
the study underwent similar diagnostic work up with
pulse volume recordings, diagnostic angiograms, vein
mapping and peri-operative cardiac risk assessment
prior to operative intervention.

Over the 2 year period from 2008 to 2010, 1316 open
infrainguinal bypasses and over 800 endovascular
interventions were performed at our institution. Of
those bypasses, 231 were indicated for lifestyle limiting
claudication and 1085 for critical limb ischemia (i. e.,
rest pain, non-healing ulcer, gangrene and arterial
thrombosis). The mean age for each group was
64 years and 69 years for the claudicant and CLI group
respectively, with age range varying from 16-95 years.
Comorbidities for each group were similar, including

63

HTN, hyperlipidemia, tobacco use and diabetes.
Similar age ranges as well as comorbidities were
observed in the endovascular group allowing us to
make relatively accurate comparisons between each
group. Inflow sites for revascularization were similar
among the two groups with the majority of inflow taken
from the common femoral artery (67,53% claudicants,
48,29% CLI), however sites for inflow ranged from
iliacs to peroneal arteries. Sites for outflow also were
similar between the two groups, the major outflow
site in the two groups was the below-knee popliteal
artery (52,81% claudicants, 24,33% CLI), with other
outflow sites including tibial vessels and plantar/tarsal
vessels. Inthe endovascular group, sites of intervention
were similar mainly occurring in the SFA, above knee
popliteal and tibial region. Tables 1 and 2 highlight the
demographic variables as well as types of procedures
performed in each group.

For the open group, graft types were based on
availability of leg and arm vein (greater saphenous,
lesser saphenous, cephalic) and included prosthetic,
in situ, reversed, spliced and orthograde bypass grafts
with the majority type graft being in situ bypasses
(57,14% claudicants, 38,16% CLI). Several methods
for intervention were utilized in the endovascular
group including balloon expandable stents, self-
deployable stents, PTA only, atherectomy with balloon
and atherectomy with stent placement with the majority
on interventions involving PTA only and PTA with stent
which is similar to that performed in other centers.

Table 1

3-Years Overview of Distal Bypasses 2008-2010 — Claudication vs Limb Salvage

Ta6nunya 1

3-neTHui1 0630p AUCTaNbLHOIO WyHTUPoBaHusa 2008-2010 roabl — AUHAMUYECKOEe HapyLueHue
KPOBOOOpaLLeHNs NPOTUB COXPaHEeHUs KOHeYHOCTel

g(i"sggl_BZ\m%sses Total Claudication Limb Salvage
Total Procedures 1316 231 1085

Male 840 (63,83%) 168 (72,73%) 672 (61,94%)
Female 476 (36,17%) 63 (27,27%) 413 (38,06%)
HTN 1160 (88,15%) 204 (88,31%) 956 (88,11%)
CAD 602 (45,74%) 97 (41,99%) 505 (46,54%)
Hyperlipidemia 995 (75,61%) 186 (80,52%) 809 (74,56%)
COPD 126 (9,57%) 19 (8,23%) 107 (9,86%)
Diabetes 589 (44,76%) 73 (31,60%) 516 (47,56%)
Smoker 391 (29,71%) 85 (36,80%) 306 (28,20%)
Renal 156 (11,85%) 5(2,16%) 151 (13,92%)
Mean Age (range) 68 (16-94) 64 (35-95) 69 (16-94)
Op Mortality 31(2,36%) 0 31(2,86%)
Cardiac 14 (1,06%) 0 14 (1,29%)
MSOF 6 (0,46%) 0 6 (0,55%)
Permanent Stroke 1(0,08%) 0 1(0,09%)
Bleeding 2(0,15%) 0 2(0,18%)
Pulmonary 8(0,61%) 0 8 (0,74%)
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Table 2
3-Years Overview of Infrainguinal Reconstructions Used

Ta6naunya 2
3-neTHui1 0630p UCNONb30BaHUA UHDPaANHTBUHANIBHOW PEKOHCTPYKLIUN

Infrainguinal interventions
2008-2010

Total

Claudication

Limb Salvage

Total Procedures

844

369

475

Male

461 (54,62%)

207 (56,10%)

254 (53,47%)

Female

383 (45,38%)

162 (43,90%)

221 (46,53%)

Mean age (age range)

70 (33-95)

67 (40-92)

71 (33-95)

Diabetes

Insulin dependent

232 (27,49%)

51(13,82%)

181(38,11%)

Oral agent

212 (25,12%)

109 (29,54%)

103 (21,68%)

Diet controlled

91 (10,78%)

41(11,11%)

50 (10,53%)

None

309 (36,61%)

168 (45,53%)

141 (29,68%)

Smoking

Current

222 (26,30%)

130 (35,23%)

92 (19,37%)

Quit < 1yr

90 (10,66%)

46 (12,47%)

44,(9,26%)

Quit < 5yr

123 (14,57%)

60 (16,26%)

63 (13,26%)

Quit > 5yr

222 (26,30%)

69 (18,70%)

153 (32,21%)

Never

187 (22,16%)

64 (17,34%)

123 (25,89%)

HTN

773 (91,59%)

341 (92,41%)

432 (90,95%)

CAD

577 (68,36%)

236 (63,96%)

341 (71,79%)

Hyperlipidemia

592 (70,14%)

246 (66,67%)

346 (72,84%)

COPD 127 (15,05%) 58 (15,72%) 69 (14,53%)
Renal insufficiency 77 (9,12%) 5(1,36%) 72 (15,16%)
Indication

Claudication 369 (43,72%)

Rest pain 111 (13,15%)

Non healing ulcer 233 (27,61%)

Gangrene 121 (14,34%)

Arterial thrombosis 10 (1,18%)

Device used

Stent-graft 1(0,12%) 1(0,27%)

Stent balloon expandable 15 (1,78%) 7 (1,90%) 8(1,68%)
gﬁzn;{e%?g%%?o%%andable 2(0,24%) 2(0,54%)

Stent self-deployed 297 (35,19%) 157 (42,55%) 140 (29,47%)

Balloon only

510 (60,43%)

195 (52,85%)

315 (66,32%)

Atherectomy/balloon

18 (2,13%)

7 (1,90%)

11(2,32%)

Atherectomy/stent

1(0,12%)

1(0,21%)
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30-days, 1-year and 2-years graft patency

Table 3

Tab6nanya 3

30-AHEBHaS|, roguyHasa u 2-roguyHas oM eBUAHOCTb rpad)TOB

o2l bypass Claudication Limb Salvage Total

Total 231 1085 1316

30 DAYS

Patent 224 (96,97%) 1027 (94,65%) 1251 (95,06%)
Occluded 7 (3,03%) 45 (4,15%) 52 (3,95%)
Hemodynamic Failure 0 13 (1,20%) 13 (0,99%)
Stenosis 3(1,30%) 37 (3,41%) 40 (3,04%)
Limb Loss 0 28 (2,58%) 28 (2,13%)

1 YEAR

Patent 210 (90,91%) 916 (84,42%) 1126 (85,56%)
Occluded 14 (6,06%) 97 (8,94%) 111 (8,43%)
Hemodynamic Failure 0 14 (1,29%) 14 (1,06%)
Stenosis 16 (6,93%) 52 (4,79%) 68 (5,17%)
Limb Loss 1(0,43%) 54 (4,98%) 55 (4,18%)

2 YEARS

Patent 210(90,91%) 906 (83,50%) 1116 (84,80%)
Occluded 0 8 (0,74%) 8(0,61%)
Hemodynamic Failure 0 2(0,18%) 2(0,15%)
Stenosis 4(1,73%) 16 (1,47%) 20 (1,52%)
Limb Loss 0 5 (0,46%) 5(0,38%)

Non-fatal operative morbidity was divided into
immediate graft occlusion (51 patients, 3,88%), late
graft occlusion (121 patients, 9,19%) and immediate
limb loss (20 patients, 1,52%). Of the immediate
occlusion, 7 (3,03%) occurred in the claudicant
group and 44 (4,06%) occurred in the CLI group. Late
occlusionwas observedin 14 (6,06%) for claudicants
and 107 (9,86%) CLI. Finally, in the immediate limb
loss group, one below-knee amputation (BKA) was
observed in the claudicant group (0,43%), however
in the CLI group, 14 BKAs (1,29%) and 29 above-
knee amputations (AKAs, 2,67%) were observed. The
30-days, 1-year and 2-years patency rates are listed
in table 3. Endovascular failure was divided into stent
occlusion, stent restenosis, immediate and late limb
loss resulting in bypass, toe amputation and/or limb
amputation. Results are listed in table IV.

Peripheral vascular disease (PVD) affects approxi-
mately 12-14% of the U. S. population, which contin-
ues torise with that of the aging population and affects
approximately 20% of patients over the age of 75 [1].
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The extentand progression of peripheral vascular disease
markedlyincreases in patients with associated comorbidi-
ties such as diabetes, hypertension, hyperlipidemia and
tobacco usage [1, 2, 3, 6]. Various treatment modalities
exist in order to halt or slow the progression of PVD in-
cluding numerous lifestyle modifications such as dietary
changes, smoking cessations and exercise [6, 7]. When
these lifestyle interventions fail, then patients are faced
with several options in order to combat lifestyle limiting
claudication as well as limb salvage [6]. The two major
interventions involve endovascular and open revascu-
larization. Over the past several decades there has been
a significant shift in the number of endovascular inter-
ventions for PVD compared to that of open procedures
[2, 4, 8]. Notably, this is based on a lower incidence of
post-operative complications, shorter hospital stay,
quicker return to normal lifestyle, and lower anesthesia
risks [4, 9, 10]. Studies have also demonstrated that in
patients with failed bypass grafts who have undergone
endovascular intervention show significantimprovement
in limb salvage rates [6, 13, 14].
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Table 4
Endovascular failure and late limb loss
Tab6nuua 4
HeypauyHag aHgoBacKynsipHas Tepanusa U nocneayiow,asa yrpata KOHe4HOCTH
Infrainguinal Interventions 2008-2010 Total Claudication Limb Salvage
Further revascularization 714 (84,60%) 319 (86,45%) 395 (83,16%)
Distal bypass
Secondary to stent occlusion 60 (7,11%) 30(8,13%) 30 (6,32%)
Secondary to restenosis 9(1,07%) 5(1,36%) 4 (0,84%)
Secondary to direct pseudoaneurysm repair 1(0,12%) 1(0,27%) 0
PTA
For occlusion 3(0,36%) 3(0,81%) 0
For restenosis 20(2,37%) 9(2,44%) 11(2,32%)
Limb loss (immediate) 5(0,59%) 0 5(1,05%)
Limb Loss (late)
AKA 7 (0,83%) 2(0,54%) 5(1,05%)
BKA 7 (0,83%) 0 7 (1,47%)
Toe Amputation 18 (2,13%) 0 18 (3,79%)
Mortality 37 (4,38%) 4 (1,08%) 33 (6,95%)
Follow up (months)
Mean (range) 3,5 (1-47) 4 (1-47) 3(1-34)

With declining performance of open infrainguinal
bypasses, likely secondary to improved medical
management as well as increased utilization of
endovascular intervention, open bypass with autologous
vein has become a dreaded secondary option for most
recenttrainees [11, 12, 13, 14]. Historically, our group,
and others, have found that the greater saphenous
vein is the conduit of choice for most infrainguinal
bypasses due toits excellent patency rates, availability
and relatively low rate of infectious complications. The
usage of prosthetic material has fallen out of favor in
most institutions secondary to its poor patency rates,
high risk of graft infection, and similar patency with
less complication of endovascular revascularization.

Patency rates for infrainguinal angioplasty and
stenting is highly variable ranging from 70—-85% at 1 year
follow up [2, 3]. Most of the studies performed to analyze
patency rates have been biased secondary to industry
sponsorship [4, 8]. Various techniques and alternatives
have been suggested for endovascular intervention
such as PTA alone, PTA and stenting, usage of cutting
balloons, cryoplasty, thermal ablation and subintimal
angioplasty, with no one therapy demonstrating a
distinct advantage over the other [10, 15, 16]. Drug-
eluting stents as well as drug-coated balloons have
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been proposed for infrainguinal revascularization which
has recently demonstrated improved results at 6 and
12 months follow up for improved patency versus PTA
alone [17]. There is no available data on the superiority of
stent grafts over open stentsin terms of longer patency.

The BASIL trial which to date is one of the only
randomized, prospective studies comparing open
infrainguinal revascularization to endovascular
intervention, favors open intervention in patients who
are at good operative risk and have suitable conduits
with endovascular intervention reserved for poor
operative risk candidate or unavailable conduit [2, 3].
In the study, the overall 30-days mortality was low in
both the surgery and endovascular group, however the
surgery group was associated with a high morbidity
secondary to post-operative Ml and wound infections,
patientsin the surgery group had longer hospital stays
and higher costs initially, however, costs were similar
when followed out in both groups secondary to the
higher re-intervention rates in the endovascular treated
group [2, 6, 18]. There was no difference in quality of
life, amputation free survival, or all-cause mortality in
the two comparison groups [6].

Given the above limitations, the choice of which
procedure to performin any given individual will depend
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Figure 1. Favorite picture of SVS President R. C. Darling Il

Puc. 1. Jllobumasi kapTyHa npe3uaeHTa aMeprukaHckoro obLyectsa cocyanctbix xupypros P. K. JapauvHra Il

onwhether the patientis a good operative risk candidate
or whether or not the patient has suitable conduit. Most
patients who have decision making capacity will likely
opt for the minimally invasive approach for infrainguinal
revascularization, however, vascular surgeons must
be aware of evidence based outcomes, availability
of treatment, cost effectiveness and local outcomes
when counseling patients on open versus endovascular
interventions. Also, when counseling patients on the
various options for revascularizations, vascular surgeons
must be aware of the various alternative options such
as supportive/conservative management versus major
amputation [2, 3].

Evidence based outcomes for open versus
endovascular revascularization has been largely based
on TASC Il (Transatlantic Inter-Society Consensus)
recommendations which serve to guide interventions
based onlesion classification into whether a patient will
be suitable for endovascular versus openintervention
[4,5]. The mostrecent TASC Il classifications were made
available in 2007 with newer recommendations expected
in the 1-2 years and is based upon improvements in
catheter based interventions and technology. Currently
TASC I classifies patients according to level and severity
of disease. As the disease progresses in severity,
treatment option will shift from endovascular to open
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intervention [5, 6]. However, these recommendations
are currently being vigorously debated to consider an
endovascular-only first approach for all patients.

Current recommendations are that Type A lesions
should be treated by an endovascular approach, Type
B lesions are preferentially treated with endovascular
means, Type C lesions should be treated with open
revascularization, and Type D lesions should be
managed with open surgery [5]. Understanding that,
one must keep in mind patient fitness, comorbidities,
costs, patient request for minimally invasive options
and evidence based practice standards as well as
surgeon experience when making decisions regarding
endovascular versus open intervention. In the «real
world» most of us hope for an option that allows the
least morbidity to the patient (i. e. endo first); however,
sometimes this may not be anatomically or technically
possible or hemodynamically adequate. We specifically
did not perform statistics to compare the endovascular
and open bypass results because we felt these were
complimentary not competitive groups.

Over the past two decades the field of vascular
surgery has experienced a large paradigm shift for
management of infrainguinal disease from open bypass
to endovascular intervention. With the numerous
available options to the vascular surgeon, he/she should
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be well versed in the multiple options and indications/
contraindications for each procedure based on patient
risk factors and evidence based outcomes. Although
there has been a significant decline in the number of
openinfrainguinal bypasses performed throughout the
world, it still remains the gold standard for infrainguinal
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revascularization in suitable patients with adequate
conduit. However when considering infrainguinal
revascularization a balanced approach s stillnecessary
in order to minimize morbidity and mortality and provide
the best patency and limb salvage for patients with
peripheral vascular disease.
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'A. S. Shapovalov, L. E. Ishpulaeva, 'A. V. Svetlikov

PRACTICAL ASPECTS OF ENDOVASCULAR TREATMENT
IN PATIENTS WITH ILIOFEMORAL DEEP VEINS OBSTRUCTION

PE®MEPAT. XpoHuyeckas BEHO3Has HeA0CTaTo4HOCTb (XBH)
BcTpeyaeTca y 1-5% B3pocnoro HaceneHus. OHa MOXET UMEeTb
HETPOMOBOTUYECKYIO U MOCTTPOMOOTUYECKYIO 3TUONOTUIO.
Tpom603 rnyb0oKMX BEH HUXKHUX KOHEYHOCTEN U CBA3AHHbIE C HUM
OCJIOXXHEHUs OCTaloTCs BaxHenwer NnpobaemMoin KNnMHn4Yeckom
MeOuUMHbBI 1 BeayLen npuinHon Taxenon XBH, nocttpomboTu-
4eckon 601e3HN N TPODUYECKNX BEHO3HbIX 3B, Pa3BUBAIOLLNXCS
naxe npu 61aronofsly4HoM UCxXode 0CTPOro nepuoaa Tpombo3sa
[16]. B TO Bpems kak KOHCEpBaTUBHAsA U KOMNPECCMOHHAsa Tepa-
nus NPOAOJIKAT OCTaBaTbCH OCHOBHbIMU METOAAMU NeYeHUs
XBH [3], B HEKOTOPbIX C/ly4asix MMEeHHO KoppeKums 06CTpyKLUn
NOAB3A0LIHbIX BEH NO3BONSAET LOOUTLCH CYLLECTBEHHOIO KJN-
HM4YecKoro yny4weHud. JaHHasa ctatbs npeacrasnseTt o63op
COBPEMEHHbIX METOA0B BEHO3HOM pekaHannsaunm n oceelLaeT
npaxkTUyeckne acrnekTbl BEHO3HOIO CTEHTUPOBAHUSA NPU pa3nuny-
HbIX popmax nneodpemopasnbHon 06CTPYKLMN.

KJIKOYEBbBIE CJIOBA: TpomM603 riny60okux BEH, MOCTTPOMOOTUYE -
ckasi 60ne3Hb, XpOHMYeCKas BEHO3HAsA HEAOCTATOYHOCTb, BEHO3-
HO€E CTEeHTMpPOBaHMe.

AkTyanbHOCTb

XpoHunyeckas BEHO3HasA HefoCTaTo4YHOCTb (XBH)
BCTpeyaeTcs npumepHo 'y 1-5% B3pOoCnoro HaceneHus.
OHa MOXEeT MMeTb HETPOMBOTMYECKYIO (MEPBUYHYIO
unun nguonatuyeckyto XBH) nnn nocttpomboTUnye-
CKYI0 (BTOpUMYHYI0 XBH) aTnonormnio, nposasnsioLLyto-
csl pednokcom, oBCTpyKLUMEN UM nx KOMBUHaLmen
[9]. B cBA3K € pa3BUTUEM COBPEMEHHbLIX METOA0B
BU3yann3auunm posib BEHO3HOW 06CTPYKLUMM Unmnoka-
BaJIbHOI O U/Mnn nneopemMopasnibHOro CerMeHToB BCe
yaule Npu3HaeTcs 3Ha4Ynmom B pa3smTtum XBH. Pas-
BUTWE TPOMOO3a rnybokux BeH (TIB) HMXHMX KoHeu-
HOCTEel CBA3aHO C BbICOKMM NOTEHLNASIbHBIM PUCKOM
ONS 3[0P0BbS U Ka4eCTBa XU3HW NauneHToB. [axe
npv 6,1aronosy4HOM UCXOAE OCTPOro Nepnoaa aToro
3ab60n1eBaHNs OCTAETCH BLICOKMIA PUCK Pa3BUTUSA NO-
BTOPHbIX 93MBOONYECKUX OCIOXKHEHUIA, MOCTTPOMOO-
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SUMMARY. Chronic venous insufficiency (CVI) occurs in
approximately 1-5% of the adult population. CVI has either a
nonthrombotic or postthrombotic causes. lliac vein obstruction
is most commonly due to insufficient recanalization following
an episode of deep venous thrombosis. While conservative and
compression therapy are still the basis of therapy in CVI, in many
cases, venous recanalization or correction of obstructive iliac vein
lesions may result in resolution of symptoms. This article reviews
the currentevidence oniliocaval vein recanalization and provides
practice recommendations for iliocaval stenting in primary and
secondary chronic venous disease.

KEY WORDS: deep vein thrombosis, postthrombotic syndrome,
chronic venous insufficiency, iliocaval stenting.

TMYEeCKOo 60Ne3HM HUXHUX KoHevHocTen (MTB) n XBH,
0CODOEHHO B criydasix uneogpemopasibHoro Tpomoo3a
(NDT). NpubnuantensHo B 70-80% cnyyaes nocne
nepeHeceHHoro Tpom603a NoAB3A0LLUHbIX BEH BO3HU-
KatoT passINyHbIe CTENEHN 0OCTPYKTUBHbBIX NOPaXKEHW,
KOTOpbIE, B CBA3U C PYHKLNOHASIBHON HEMNOJIHOLEH-
HOCTbIO pekaHanmMaauun v BTOPUYHOM KnanaHHOW He-
[OCTaTO4YHOCTbIO, MOTYT MPOBOLMPOBATb NOBTOPHbLIE
anun3oabl ocTtporo TIB. MNTE paseuBaetca y 40-60%
OONbHbIX MOCIe NepeHeceHHoro ocTporo TIB nnpo-
aBnseTcs B Buae 6onei, BolpaXeHHbIX 0OTEKOB, U3bsA3-
BNEHUIN N TPOPUYECKUX PACCTPONCTB, BO3HUKAIOLLMNX
B 3-5% cnyyaes [2, 16].

HeTtpomboTnyeckass 06CTPyKLUS NOAB3A0LLHbIX
BEH Yallle NponCXoauT B ClyHasax cCoaBfIeHUd UX NOA-
B30LLHOW UM Noa4YPEBHOM apTepusiMmu. Takme cocTo-
AHNA NPUHATO Ha3bIBaTb cCUHAPOMOM Mas — TepHepa
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mnu KokeTtTa. o AaHHBbIM HEKOTOPbLIX NCCIeg0BaHNM,
OCHOBAHHbIX HA PYTUHHOM aHanu3e aHrmorpamm,
3KCTpaBa3sajibHas KOMNpeccus NoAB3A0LWHbIX BEH
pas3IMYHOW CTEMNEHU BbIPAXEHHOCTU BbiABNSAETCS
y 40-60% HaceneHuns B acumnToMHoOm dopme [7].
Ho 3a4acTyio UMEHHO 3T N3MEHEHMS NIeXaT B OCHOBE
VNN yCcyrybnstoT KIMHUYeCcKoe Te4eHne NocTTpomobo-
TUYecKoro cuHapoma. B To Bpems kak KOMNPeCCUOH-
Has Tepanus 9BAgeTCH O4HUM U3 OCHOBHbLIX METOL0B
B siedeHnn XBH, BO MHOImMx ciyyasx ¢ MoOMOLLBIO KOP-
pekuum 06CTPYKTUBHOIO NOpPaXKeHns NoAB34A0LLIHbIX
BEH MOXHO J,0OUTbLCS NOJIHOM PE30JIIOLLUN CUMNTOMOB
BEHO3HOM HeJocTaTo4HOoCTHY [11].

Mo MHeHuio BeayLux ¢pebosnorniecknx accoLm-
aunin, Ha CerogHALWHNN OeHb KOMMIEKCHOE NIeYeHne
XBH 0onxHo BKJl0YaTb: KOHCEPBATUBHYIO M KOMMNPEC-
CUOHHYI0 Tepanuio, a Takxxe Npu HeoBXoAMMOCTHN KOp-
pPEeKLNIO BEHO3HOM 0OCTPYKLNUM NOAB3A0LWHbIX BEH
[3,4,9, 10]. PocT 3a60n1eBaeMOCTH, BbICOKMIA YPOBEHb
MHBaNMAn3aumnm 60JbHbIX, YaCcTo eLLe TPyaoCcnocob-
HOro BO3pacTa, 1 3Ha4YnTesIbHble 3KOHOMUYEeCcKue 3a-
TpaTtbl Ha UX JlIeYeHNEe CBUAETENbCTBYIOT 0 6ONbLLON
MeOMLNHCKOW N COLManbHOM 3HARYMMOCTM NPoBaeMbl
JledeHns NocTTpomMboTmyeckon 6onesnun [2, 9].

Ona neyeHna XBH npun nopaxeHun nneopemo-
panbHOro cerMeHTa pasJsm4yHom Nnpupoabl MOryT Mnpu-
MEHATLCH TPAANLMOHHBIE METOANKN XUPYPTrN4eCKOro
neyeHvs. begpeHHo-6e4peEHHOE NEPEKPECTHOE LLYH-
TUpOBaHMe, N3BeCTHOe kak onepaums NManbma (1960)
[12], onnTenbHOE BpEMS NCNONb3YEeTCH ANK yiyyLle-
HVS1 BEHO3HOMO OTTOKA Y NaLMEeHTOB C O4HOCTOPOHHEN
0b6CTpyKUMeE NoaB3A0LLIHON BEeHbl. B kayecTse LyHTa
Yyalle NCrnonb3yeTcs ayToBeHa, ajisTepHaTUBHbLIM Ba-
PUAHTOM MOXET OblTb CUHTETUYECKNI (MpeanoYvTun-
TENbHO aPMUPOBAHHBIN) LWWYHT AVAMETPOM 8 MM nnn
10 MM 13 nonuteTpadTopaTuneHa (MNTPI). Bpemen-
Hada apTepuoBeHo3Hasa GucTyna GopmMupyeTcs npu
3HA4YMOM MopaxeHUn AUCTasIbHOro BEHO3HOr 0 pycra
019 YCKOPEHNS BEHO3HOIr0 KPOBOTOKA M COXPaHEHUS
NPOXOAUMOCTHU cocyaa. HecMoTps Ha TEXHUYECKYIO
VUCMNOJSIHUMOCTb N NEePBUYHYIO KIMHNYECKYI0 3addek-
TMBHOCTb 3TOr0 BUAA onepaTuBHOIro nocobus, noka-
3aTenIn OTCPOYEHHOW NPOXOAMMOCTU BEH OCTalTCS
[0CTaTOYHO HEBLICOKMMUW. BTOpMYHas NnpoxoaMMocCTb
coxpaHsieTcsa y 83% nauneHToB yepes 48 mecsaueB
npv NCMNonb30BaHUM ayTOBEHLI U KpariHe H1U3Ka npu
ncnosb3oBaHuu npotesda n3 NTP3I [2]. OpToTonun-
yeckas NnoAB340LWHAsA UK NOAB340LWHO-KaBanbHas
PEKOHCTPYKLUNSA NCMONb3YeTCH Npu O4HOCTOPOHHEN
BEHO3HOM OKKJTI03UU, KOrga HEBO3MOXHO UCMO0JIb30-
BaTb ayTOBEHY, NMpun bunatepanbHOM NnMoKaBaibHON
OKKJIIO3MU MY NPU OKKJTIIO3UU HUXHEN MONON BEHbI
(HMB). OnbIT NnpMMeHeHWst 6e4PEHHO- 1 NOAB340LUHO-
KaBaJIbHOIro LWYHTMPOBAHUSA OrpaHmnyeH, HO UMEKTCS
JaHHblE O 2-NEeTHEN NEPBUYHOM U BTOPUYHOM Mpo-
XOAMMOCTU Ha ypoBHE 37% n 54% [16]. OTaenbHOro
BHMMaHUSA 3aC/lyXMBAIOT TakxXe BMellaTeNbCTBa Ha
KJlanaHHOM annapare rnybokumx BeH — HarnpaeieHue,
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OCHOBOMOJIOXHUKOM KOTOPOro B Poccuu rno npasy Cyn-
Taetcsa A. H. BeneHckuii ¢ coasT. (1988) [1]. YenewwHblie
pe3ynsTarbl ay TOTPaHCNaHTaLm BEHO3HbIX KNanaHoB
Takxe onybnvkoBanu S. Taherietal. (1986); E. Masuda,
R. Kistner (1994), S.Raju et al. (1996). Mo MHEHWMIO 9TNX
aBTOpOB, cBOOOAHAsA Nepecanka knanaHos 6biBaeT
YCMELLHOM 1 CONPOBOXAAETCH CYLLECTBEHHbIM yy4Lle-
HMEM BEHO3HOr 0 KpoBOTOKAa. OQHAKO OHM yKa3bIBAIOT HA
MeHee y40BeTBOPUTESIbHbIE OTAANEHHbIE Pe3yNbTaThl
ayToTpaHcnnaHTaumy KnanaHos B OT/INYME OT UX BOC-
CTaHOBJIEHNSA NP NEPBUYHOM KNanaHHOM HeL0CTaTou-
HOCTUW. 3TN XXe aBTOPbI OTMEYAIOT, YTO HECOCTOSATE b
HOCTb NepeCcaxeHHbIX K1anaHoB NpuUBOAUT K BO3BpaTy
CMMIMTOMOB XPOHWNYECKON BEHO3HOW HELOCTAaTOYHOCTU
y 60nbHbIX MNTH [16]. YunTbiBas AaHHbIE Pe3yNbTaToB
TPAOMLNOHHBIX METOOVIK IEHEHUS, XMPYPrU4€CKMM CO-
006LLEeCcTBOM HEYCTaHHO NPOAOXKAOTCS MOUCKN HOBbIX
cnoco60B BEHO3HbIX PEKOHCTPYKLUMIA. B cBA3M ¢ pas-
BUTMEM COBPEMEHHbIX MHTEPBEHLMOHHbIX NOAX000B
K JIe4eHWIo JaHHO rpynrbl 60SbHbIX HA CErOAHSLLHNIA
JeHb MMEHHO 3HO0BAaCKYJ/IIPHAA PEKOHCTPYKLINS pac-
cMaTpuMBaeTCs B Ka4eCTBe albTEPHATMBHOIO MeToaa
JIe4eHUs XpOHMYECKOW BEHO3HOW 06CTpyKUMn. JaHHas
cTaTbs NpeacTaBnseT 0630p COBPEMEHHbIX METOA0B
pekaHanusauum u oceeLLaeT npakTnyeckne acnekTobl
CTEHTUPOBAHUNS NOA3A0LUHbIX BEH.

UcTopus unuokasanbHOro CTEHTUPOBaAHUSA

CBA3b Mexay 006pa3oBaHMEM 3B Ha HMXKHUX KO-
HeyHocTaX U XBH 6bina n3sectHa co BpemeH AckJie-
nns, ogHaKko He paHbLue XIX Beka caenaHbl BbiIBOALI O
3Ha4YeHUn Tpomb03a rnyboKMX BEH B NOCNEAyOLWnX
N3MEHEHMSIX KOXKHBIX MOKPOBOB. CHMTAETCS, YTO KOM-
NPecCMoHHas Tepanns NPUMEHSNACb yXe B TeYeHne
CpenHux BekoB. B 1866 rogy J. Gay ykasan, 4to ns-
MEHEHUS KOXHbIX MOKPOBOB HMXXHUX KOHEYHOCTEN U
13B000Opa30BaHne CBA3aHbl C MOCTTPOMOOTNYECKO
B6onesHbio rnybokmx BeH [16]. 3Ta koHuenuusa 6bina
noareepXxgeHa XoMaHCOM, KOTOPbLIN NOAYEPKHYI
BaXXHOCTb BEHO3HOro 3acTtos. Okono Beka Tepanus
XBH 6bina cokycrmpoBaHa Ha KOMIMPEeCcCcumn, kotTopas
[0 CuX Nop SBNASETCS OOHUM U3 OCHOBHbIX METO0B
neyeHusa. OCHOBHbIE XMPYPruyeckne BapmaHThbl Be-
HO3HOrO WYHTUPOBAHUS NPU MarncTpasbHON 00-
CTPYKUMK Obinn pa3pabdoTaHbl B cepeanHe XX Beka.
BenpeHHO-6eapeHHOEe NePeKPECTHOE WYHTMPOBaHME,
onucaHHoe Palma mn Esperon B 1960 rony, asnsietcs
OJHOW N3 Hanbosee NPOAOIIKNTENBHO UCMOJIb3YEMBbIX
onepauuin. B kayecTse WyHTa Yalle UCnosib3yeTcs
ayTOBEHa, aJlTepPHATMBHbLIM BapMaHTOM MOXET ObITb
CUHTETUYECKUI (NPeaNOYTUTESIbHO apMUPOBAHHbLIN)
WYHT gnameTpom 8 Mm nnum 10 mm n3 NTPI3 [12]. One-
pauuu TpaHCNIaHTaLUM M TPAHCNO3NLMN CEFrMEHTOB
BEH, COAEPXALLMX KNTanaHsbl, C LLeNbio BOCCTaHOBIIEHNS
KflanaHHoW GYHKUMM rMyBOKNX BEH BLINOJHAIOTCS B
€OVHNYHBIX CMeuVann3npoBaHHbIX KnuHnkax. OgHa-
KO, yYMTbIBAsS HEYAOBNETBOPUTENbHbBIE OTAANIEHHbIE
pe3ynbTaThl 3TUX BMELATeNbCTB, HA4aICs aKTUBHbIN
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MOWNCK OPYrMX TEXHUK BEHO3HOWM PEKOHCTPYKLUUN, U B
1985 roay Bnepsblie ObIIO ONUCAHO UCMNOJIb30BaHME
camMopackpbIBalOLLErocd CTeHTa B BEHO3HOW CUCTEME
cobaku [13]. Cnenys 3a 3TUM paHHUM 9KCNEPUMEH-
TOM, HA4aINCb NMepBble N3YYEHNA MPUMEHEHNIN CTEH-
Ta y yenoseka ¢ 06HageXMBaOLWLMMKM pe3yfbrataMin
[14]. Nocnepyowye nccrefoBaHus nokasany 3Havm-
MOCTb 3HA0BACKYSPHOro noaxoaa B tepanun XBH.
Tak, pe3ynbraTtbl KPYNHOro UCCNeL0BaHMA Mo IEYHEHNIO
447 KOHEYHOCTEN METOA0M CTEHTUPOBAHUS B NEPUOL,
mexay 1996 n 2002 rogamm BeiiBUIM BbICOKOE 3HA4e-
Hne BeHO3HOW 06CTpyKLMK B pa3suTum XBH [5]. Takxe
Oblyia 0603Ha4YeHa KJIMHMYeckast BaXXHOCTb KOMOWHA-
umn pednokca n oo6cTpykumnn. OCHOBBIBASCH HA 3TUX
pesynbratax, 9HO0BaCKY/ISPHOE NlIe4HeEHNE UMEET BCe
LIaHChI CTaTb BeQyLLMM MeTogoM B nedeHnn XBHnMTC.

MpeponepaunoHHasa BU3yanmsaums

YnbTpa3ByKOBOE AYyMJIEKCHOE aHMMOCKaHNPOBa-
Hue (Y3OAC) no npaBy cuMtaeTcs METOAOM «NEPBOM
NvHUM» B gmnarHoctuke X3B. Y3OAC obecneumBaeT
vHdopMaLmio o Tune (Hannune pednokca, 06CTPyK-
LMN) N aHAaTOMMYECKOM pacnpocTpaHeHnn 60nesHu.
OpnHako nHgpopmaTmeHocTb Y3OAC ong OueHKN noa-
B3OLLHbIX 1 TA30BbIX BEH YaCTO OrpaHuyeHa, 4Tto
TpebyeT NPUMEHEHNSA A0NONIHUTESNbHbIX METOL,0B
anardHoctuku, Takux kak KT u MPT-dneborpadus.
Mony4yeHne xopoluein Bnsyannsaumm oba3aTesibHO
He TONbKO A1 OLEeHKU pPacrnpoCTpaHeHHOCTN 3a-
6oneBaHns B UIMOKaBaJIlbHOM CErMEHTE, HO Takxe
0N NCKJII0YEHUST 3KCTPaBasabHOM NaTonormu, Bbl-
3blBatoLell 06CTPYKLMIO, TAKOW Kak Heonnasmm unu
peTponepuToHeanbHbli prnbpo3s [4].

YuyuTbiBasg MMEIOLLMECS ANArHOCTUYECKUE OrPaHm-
yeHna Y3AC, ona aHaTOMNYECKOM OLLEHKM XpOHUYe-
CKOW BEHO3HOM 0OCTPYKUMKN Nepes HavyaloM UHBa-
3MBHOrO JIe4EHNS CriefyeT NMPUMEHATb BOCXOASLLYIO
PEHTreHOKOHTPACTHYIO pneborpaduio. Bocxogauias
dneborpadus ocyLLLECTBNAETCH NOCPEACTBOM MHBbEK-
LMW KOHTpacTa AucTalbHee npeanonaraeMmoro Mmecra
nopaxeHunst (06bIYHO B TbIIbHYIO BEHY CTOMbI MV NOA-
KOMEHHYIO BEHY), NPV HANTOXEHHOM XIyTe AN151 OrPaHun-
YEeHUS 3anOSIHEHMS MOBEPXHOCTHbIX BEH, C MOCNEAyI0-
Len Bndyanmaaumen pacnpocTpaHeHnsa KOHTpacTa B
cuctemy rnyboknx seH. ns 6onee nHbopmMaTUBHOMN
OLLEHKWN XPOHNYECKOM BEHO3HOW 06CTPYKLMU 1 O,OIXK-
HOWM BM3yanusaumm SKCLEHTPUYHbIX CTEHO30B BOCXO-
nauwas pnedorpadusa oonmkHa BKOYaTbh MybTUMO-
3ULMOHHBIE MPoeKuun. Hapsay ¢ KOHTPacTUPyEMbIM
CTEHO30M Hann4me BU3yanm3vupyemMblx Konnatepanemn
SIBNSIETCHA BAXHbIM MOKa3aTtenemM Hannins BEHO3HOM
obcTpyKuUn.

NnnokaeanbHas 06CTPYKLUS M aCcCOLMNPOBaHHbIE
C Hell aHoOMannn MoryT Takxe ObiTb 0OHapYXeHbI Ha
MarHMTHO-pPe30HaHCHOW ¢pneborpadum 1 KOMMbIO-
TepHon ¢pneborpadpun. Kak MP-pnedorpadus, Tak n
KT-dneborpadus Takxke NnoaoxoasaT AN ANArHOCTUKN
cuHgpoma Mag — TepHepa n KoketTa [9].
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Cpepnmn BCcex MeToa0B BU3yann3aumm BHYyTPUCO-
cyamcToe yneTpasBykoBoe uccnegosanume (BCY3UN)
aBnseTcs Hanbonee TOYHbIM B OLeHKe Mopdonorum
1N pacnpocTpaHeHns CTeHO3a NMNOAB3A0LLUHbIX BEH,
B AeTaslbHOW BU3yann3aunmn BHYyTPUNPOCBETHLIX Mopa-
XEHWI, TakMX Kak UHTPaJIlOMUHaNbHbIe Tpabekynbl Npu
NOCTTPOMOOTUYECKNX BEHO3HBLIX U3MEHEHUsX [2, 16].

MpepBapuTenbHas BU3yanmaaums Takxe Heobxo-
OvmMa B nnaHMpoBaHun nedyeHms. C aToi LLesbio ¢ No-
mMoLbio Y3OAC uenecoobpasHo UccnenoBath NpaByio
BHYTPEHHIOO ApEMHYI0 BEHY, 00€e NoAKONEHHbIE 1 06e
6eppeHHbIe BeHbl 415 novcka Hambonee appekTuB-
HOro n 6e3oMnacHOro MecTa AoCcTyrna Kk nopaxeHHOMY
y4dacTky. Eciv npu BbINONHEHUM yNLTPa3BYKOBOI O UC-
CcnefoBaHus BeHa He BbIMSANT NOMHOCTbLIO MHTaKT-
HOM, TO cnepyeT n3bpaTb APYryio lokannusauuio ons
OCYLLECTBJIEHUS COCYaAMCTOro goctyna [16].

Moka3aHus U NPOTUBONOKa3aHUSA ANS CTEH-
TUPOBAHMSA

OnpeneneHne nokasaHuin K BbINOMHEHNIO BEHO3-
HOro PEKOHCTPYKTUBHOIO BMeLaTebCTBa 40 CUX
nop SABJISETCSH NPESMETOM OXUBJIEHHbIX HAY4YHbIX Oe-
6artoB. Tak, Hanpumep, CorflacHoO pekoMeHaaunsam
AmMepurkaHCcKoro BeHo3Horo ¢dopyma (2014) [10], Be-
HO3HOE CTEHTUPOBaHWNE ABNSIETCS METOA0M Bblbopa
B JIYEHUN CUMMTOMHbIX NEPBUYHbBIX 1 MOCTTPOMOO-
TUYeCcKux 0OCTPYKLMIA NOAB3A0LHbLIX BEH. B BONpo-
ce onpeneneHnd nokasaHusa K CTEHTUPOBAHWUIO BaXKHa
poJib onpeaeneHns reMoaMHaMmmn4eckom 3Ha4YMMOCTH
BEHO3HOI 06CTpYKUMK. CTeneHb reMoamHamMmyeckom
3HAYUMOCTU OOCTPYKLMU 3aBUCUT OT JloKanmsauum,
CTerneHu CTeHO3a, NPOTAXEHHOCTU NOPaxXeHd, pas-
BUTUSA Konnatepanei. MpagMeHT paeneHus — 6onee
5 MM pT. cT. Mmexay 6e4peHHON BEHOW N LEHTPasbHbIM
LaBfieHneM (NPokcrMasbHee 30HbI 06CTPYKLLN) M NO-
BblLLEHWE AaBieHus B 6e4peHHON BEHE MOCSIe Harpy3ku
(exercise test) B 2 pa3a CBUAETENLCTBYIOT O reMoAn-
HaMMYEeCKOM 3HA4YMMOCTN CTEHO3A NN OKKI03nn [2].

CornacHo pekomeHpauvam CIRS, y nauneHToB ¢
0-3 knaccom no CEAP peBackynsipm3aumsa Bbino-
HAETCS, ec/in KOMMNPECCUOHHada Tepanuyd He UMeeT
pocTtaTto4yHoro adpdekTa. dHooBackynspHasa pesa-
CKynapmsaums Takxke MOXeT pacCcMaTpmBaTbCS Kak
MeTOo[, JIe4eHUs NPUYNHBI 0OCTPYKLLIMKN Aaxe B ciyya-
AX KIIMHNYECKU YCNELLIHOW KOMMPECCUOHHOM Tepannu
(puc. 1) [16].

CTeHTMpoBaHMe NOAB3A0LHbBIX BEH A0MXKHO pac-
CMaTpMBaTbCA Kak MeTOoA Ie4HEHUS NPU HANN4Ynm
HETPOMOBOTMHECKOro OBCTPYKTMBHOIO NOPaXeHns
B UJIMOKaBa/ibHOM CEerMeHTe CO CTeNeHb CTeHO3a
6onee yem 30-40% n NPV HANNYUN BEHO3HbIX KOJI-
natepanei. XoTs 60bLUMHCTBOM NPaKTUKYIOLLNX
cneunanncToB Takasd BblPpaXXeHHOCTb NopaXeHus
CUYMTAETCS KJIMHMYECKN HE3HAYMMOW, HEAABHME UC-
clleoBaHuA nokasasnu, 4To aTa MopdOSIornyeckun
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Puc. 1. Anropyutm gnarHOCTUKU 1 JIEYEHUSI XPOHUHECKOV BEHO3HOU 0OCTPYKLNN

HN3Kad CTerNeHb CTEHO3a TakXe ABJIFETCH BaXXHbIM
dakTopom B popmupoaHnm XBH. Takum ob6pasom,
cTeHTupoBaHue npu XBH obecneumBaeT xopoLunii
KJIMHWYECKNI pe3ysnsTaTt, HECMOTPSA Ha NPUCYTCTBUE
pedrniokca, a HeTPOMBOTHNYECKOE NOBPEXAEHNE NOA-
B3OLUHbIX BEH CTOUT paccMaTpmBaTb Kak NPOBOLLU-
pytowmii dakTop paszsutus XBH. MpnbnnantensHo y
80% naumeHToB ¢ UDT npncyTCcTBYET BHELLHASA KOM-
npeccus noae3aoLHoli BeHbl Ha KT-dpneborpaduu,
YTO CBMOETENbCTBYET O BLICOKOM YPOBHE HEOBXOAN-
MOCTW KOPPEKLMM BEHO3HOIO OTTOKA B KOMMJIEKCHOM
nogxone nevyeHus NPT [5].

MpoTuBonokaszaHus

CyLiecTByeT TOJ/IbKO HECKOJbKO aBCOMOTHbIX NPO-
TMBOMNOKa3aHWUM 151 UIIMOKABaJIbHOrO CTEHTUPOBAHUS.
Cpeau H1X: Hekoppurnpyemsle koarynonaTtnum, MecT-
Has UM reHepann3oBaHHas MHMEKLMS.

MoprortoBka nauneHTa

lMepen npoBeaeHMEM BEHO3HOM PEKOHCTPYKLMN,
NMOMMMO PYTUHHOIO cOOpa aHaMHe3a 1 TLWAaTesIbHOro
aHanM3a npeawecTBYIOWMX TPOMOOTUYECKNX BNN30-
0OB, 0J15 nocneayiollen 00bekTMBM3aLnmn pesynbra-
TOB JIe4eHUs pekoMeHayeTcs o6sa3aTenbHasa KIMHn4Ye-
CKas OLLeHKa C MCNOJIb30BAHUEM KJIMHUYECKMX LKA
CEAP, Villalta n CVS. B npegonepauMoHHOM uUccne-
[0BaHUN KPOBM 0COD0E BHUMAHWE crenyeT yoenatb
KOJIM4eCTBY TPOMOOLUMTOB, KoarysorpaMmmMe, nokasa-
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TENAM QYHKUNM MOYEK U LLNTOBUOHON Xeneabl. [pu
BO3MOXHOCTMW JOJXKHbI ObITb UCKJIOYEHBLI Hanbosee
3Ha4YMMble TPOMOOpUINYeckKMe HapyLLIeHUs (Hanpu-
Mep, nengeHckaa mytauma daktopa V). B cnyyasx
CHUXEHUS KonmnyecTsa TpomboumTos Huxe 50 x 10°
DOJKHbI ObITb NPEANPUHATLI COOTBETCTBYIOLLME MEPDI
AN KOPPEKLUM KOarynsuMOHHOIO COCTOAHUA. B ue-
Nax NPOOUNAKTUKN reMopparnyeckux OCI0XKHEHUN
y NaUNEHTOB, HE NOJIyYaloLUX aHTUKOAr YAALMOHHYIO
Tepanuio, pekomeHayemeiii yposeHb MHO < 1,5, npwm
Tepanun BapdapuHoOM xenartesnbHbii ypoBeHb MHO
B npenenax 2,5-3,5. [pn1 BO3MOXHOCTM NMauMeHThI,
npuHMMaloLwme sapdapmuH, Ha BpemMs nNpoBeaeHud
NHTEPBEHLMNOHHOW NpoLLeaypbl A0MKHbI ObITb BDEMEH-
HO nepeBeneHbl Ha renapuHoTepanuio (HMI) [4, 16].

CTOUT OTMETUTB, 4YTO B CBA3U C OTCYTCTBMEM CTaH-
0apTU3MPOBaHHOIO NoAxo4a 1 HeoBXxoANMMOro Ans
ero GopMrUpoBaHUS Nyna Hay4HbIX AAHHbLIX BONPOC
0 nepuvonepaunoHHOn NpodunakTuke TPomo6006-
pasoBaHus Npuv NpoBedeHUY BEHO3HbIX UHTEPBEH-
unin octaetcsa auckytabenbHbiM. B nnaHe npeno-
nepaumMoHHOM MOArOTOBKM HEKOTOPLIE aBTOPbI [2]
peKkoOMeHAYIT UCMOJIb30BaTb B TOM YUCSe U npena-
paTbl aLeTuNCanMULNIOBOM KNCAOTbI B MasbiX 403aX
(75-100 ™Mr) ¢ nHnumaumnen Tepanmu 3a 3 gHS 40
onepauunu. NMpakTukylouwme cneumanncTsl e 4UHbI BO
MHEHUW, 4HTO MOMNMO UHTPAaONEepPaLNOHHOIo BBEAE-
HWSA CTaHOAPTHLIX 403 HePPaKLNOHNPOBAHHOIO re-
napuHa (HPI), nponoHrnpoBaHHyo NpodunakTnky
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B NOocneonepaLuoHHOM Nepnoae BEHO3HOM NHTEep-
BEHLUN HEOBXOOAMMO OCYLLLECTBNATbL C MOMOLLbIO
OpasbHbIX aHTUKOArynsaHTOB.

TexHnyeckoe obecneyeHne

[lns BbINONHEHNSA Npouenypbl BEHO3HOM peBackKy-
napusaumm HeobxoauMo MMEeTb aHrMorpaduIeckyio
YCTaHOBKY C CyOTpaKLVOHHbIM PEXMMOM, Npeano-
YTUTENbHO C OOJIbLLUMM MJIOCKUM OETEKTOPOM, 00e-
crneyrBaloLLMM BbICOKOE Ka4yeCTBO Bu3yanmaaumm n
poctato4yHoe ysenndenme. Y3AC ¢ pexmmMmom Lpe-
TOBOIO KapTUPOBaHMSA 1 HAOOPOM pPa3HOOOPa3HbIX
[aT4YNKOB AN NPOBEeAEHNS MYHKLMOHHOIO OCTyna n
MHTpaonepaunoHHOro KOHTPOSS.

CTaHpgapTHbIA HAbOp pacxogHOro maTepuana ans
BEHO3HOW PEKOHCTPYKLUMKM BKJIIOYAET:

*  OWarHoCcTu4eckume kaTtetepbl C TUMUYHOW KOH-
durypaumen Multipurpose, Cobra unu Sidewinder
pasmepom 4-5 Fr;

+  CTaHOapTHble ANarHOCTUYEeCKME NPOBOAHNKN
C pPa3NNYHbLIMU TUMAMU U BapUaHTaMmn CTEMNMEHU XECT-
koctn gnametpom 0,018, 0,035. 1na nevyeHns XpoHu-
4YeCcKOoI BEHO3HOW OKKJII031M NPeanoyTUTENbHO UMETb
MPOBOAHNKN C rTMaPOPUNIbHBIM MOKPLITUEM;

. MHTpoAabocepbl ¢ annHon ot 10 no 45 cm
anameTtpom ot 5 no 12 Fr;

+  cTaHgapTHble OannoHHbIE KaTeTepbl Auame-
TpOM OT 6 00 24 MMm;

«  GannoHHbIe KaTeTepbl BbICOKOrO AaBJIEHUS C
anameTtpom ot 12 0o 18 mm;

. neT/eBble JIOBYLLKU Pa3/INYHbIX OMaMeTPOB;

+ camMopacnpaBnsoLnecsa cTeHTbl 60MbLLIOro
anametpa (12-28 MMm) € BbICOKOW paamanbHOM CUoNn
WM rudbpuraHoro ansainHa.

B oTaenbHbIX Criydasx MOXeT ObliTb HE0OX04MM [0-
MOJIHNTENbHbBIN HAOOP NHCTPYMEHTOB:

. MHTpoAablocepbl 60NbLWOro guameTpa (4o
18 Fr) B cnyyasix pEKOHCTPYKLMW HUXXHEN MOJSION BEHbI
ONS YCTAHOBKM CTEHT-rpadTa;

«  xenateneHHabop CTeHT-rpadpTOB AMAMETPOM
oT 14 po 28 MM (NMPUMEHATLCA MOrFyT B TOM 4Yucne
aopTasibHble CTEHT-rpadTbl) NPY 3HA0BACKYNAPHON
PEKOHCTPYKLLUN HUXXHEN NOJION BEHbI;

«  OounatauuoHHble 6anoHHbIe KaTeTepbl 00Jb-
Loro guameTpa.

Oco0eHHOCTU NpoLeAypbl U BapuaHTbl TEXHUK

PekomeHayeTcq npeasaputesibHasg cTepuiibHas
0bpaboTka naxoBbix obnacTel ¢ 06enx CTopoH. Bug,
BEHO3HOr0 JOCTYyna (uncunaTtepasnbHbIi PETPOrpasHbIii
6eOpeHHbIN, NOAKONEHHbI NN KOHTPalaTeparibHbli
peTpOorpagHblin) 3aBMCUT OT NPEANOYTEHUS MHTEPBEH-
LMOHHOIro xupypra. incunatepasbHblii 6egpeHHbIin
[OCTyn cumtaeTcsa Hanbonee yoobHbIM N5 Havyana
npoueaypbl, NOCKOJIbKY OH 06ecneymBaeT XOPOLLYIO
MOOUNBHOCTbL KaTeTepa 1 NoaAepPXKY B Clyyae ok-
KJII03MBHOr0 nopaxeHus. OgHako, ecnv B 6egpeHHoin
BEHE MMEIOTCSA NOCTTPOMBOOTUYECKNE NBMEHEHUS, TO
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B 9TUX ClyYasx Lienecoobpa3Hee Ncrnosib3oBaHme Be-
HO3HOrro NOAKOJNIEHHOro focTyna. NpeanoyYyTnTeNnsHO
ncnonb3oBaHue Y3M-KOHTPONS ANs NyHKUUK uene-
BOW BeHbI, TaK Kak Nogo0HbIN Noaxond crnocobcTByeT
3HAYNTENIBHOMY CHUXEHUIO OCIIOXKHEHNI, CBA3AHHbIX
C LOCTYroOM.

[Mocne BbINOAHEHNSA peKkaHaIn3aLnm OKKIII03npPo-
BaAHHOI0 y4acTKa NopaXeHHOW BEHbl PEKOMEHA0BaHO
[OMOJIHUTESIBHO BbINONHUTL KOHTPOJILHYIO BU3yann3a-
LMIO B MYJIBTUNO3ULMOHHBIX MPOEKLUSX, 4TOObI ybe-
OVTbCS B UHTPAJIIOMUHAJIbHOM PACMONIOXEHUN UHCTPY-
MEHTOB. B cnyyae cyOMHTUMAsIbHOM peKkaHanm3aumnm
NnokKasaHO MCMNOoJib30BaHWe CTeHT-rpadra.

CtounT 0cob60 OTMETUTL BaXHOCTb NpeaunaTauum
amnaTaumoHHblM 6anIoHHBIM KaTeTepoM B criyyae
NIe4EeHNS XPOHMYECKON BEHO3HOM OKKNO3uKn. [na-
MeTP UCMNONb3YEMOIro B 9TUX LLENAX KateTepa MoXeT
JocTuratb AnamMeTpa HaTUBHOIo cocyaa, 4To cymTa-
eTcs OTHOCUTENbHO 6e30MacHbLIM B CBA3U C HU3KOM
BO3MOXHOCTbIO pa3pbiBa BEHO3HOro cocyaa. KparviHe
BaXKHO, YTOObI MPOKCUMaSbHbI 1 UCTasbHbIA KOHLLbI
UMMNNIaHTUPYEMOIo CTEHTa pacnofiaraavucs B 340PO0BbIX
CcerMeHTax BeHbl. Tak Kak ICTUHHOE pacnpoCcTpaHeHue
nopaxeHusi MOXeT MpeBbILWaTbL BUaMmoe Ha ¢pnebo-
rpadun, ona ageKkBaTtHOM MMMIaHTauMn CTEHTA PEKO-
MeHayeTcsa ncnonb3osanne BCY3W. Ecnv BbinosiHeHME
BCY3WM HEBO3MOXHO, CTEHT A0/IXXEH NOKPbLIBATb BECb
y4aCTOK BUOMMOTrO Ha BeHorpadpum nopaxeHuns Kak
MUHUMYM Ha 5 MM B 0601x HanpaBneHusx. B cnyyae
Korgaa TpebyeTcs MMNaaHTauus HECKOJIbKMX CTEHTOB,
OHM MOryT ObITb YCTAHOBJIEHbI C MEPEKPLITUEM KaK MU-
HUMYM Ha 1,5 cM. KpuTnyeckmn BaxHo nsberatb gaxe
OCTaB/IEHUS KOPOTKMX YHACTKOB C MOCTTPOMOOTUNYE-
CKUMWN N3MEHEHNSAMU MexXay cTeHTamu. CTeHTUpOBa-
Hue o0LLer NoaB340LLHOW BEHbI B Clly4ae CUHApOMA
Masi — TepHepa TpebyeT NPeLn3noHHOI0 Pacrosioxe-
HUS NPOKCMManbHOM rPaHunLLbl CTEHTA C BbIBELEHUEM
ero He meHee 4em Ha 1 cm B HIMNB BO n3bexaHune paH-
Hero pecteHo3a. [Jna KOHTPOAA TOYHOCTM MNO3nLN-
OHMPOBaHUS crenyet npuberaTtb K MCNOJIb30BaHUIO
BCY3W, a B cnyyae ero oTCyTCTBUS AOMONHUTENbHO
KOHTPONVUPOBATL 30HY MMIMJIaHTaLNU C MOMOLLbIO NH-
TpaonepaumoHHoro Y3OAC nnn aptepunorpadun. Mpu
NCNONb30BaHUM Takoro noaxoaa 06bIYHO He NMpouc-
XOOUT OTrPaHNYEeHNd BEHO3HOIO OTTOKA OT KOHTpPa-
narepanbHON KOHEYHOCTU M CHMXAETCH BEPOATHOCTb
HEOBOX04MMOCTU AOMONMHUTENbHbLIX UHTEPBEHLUNA,
CBSI3aHHbIX C HEMOMHOLEHHbLIM YCTPaHEHUEM 3KCTPa-
Ba3aJIbHOW KOMMPECCUN B 3TON 30HE.

Mpn 6unatepanbHON NOAB3A0LHON 06CTPYKLLUN
ONS BbINOJSIHEHUS ONEePaTUBHOIO NpMemMa BO3MOXHO
1CMonb30BaHMe BYX BUAOB OUDYPKALMOHHOIO CTEHTU-
pOBaHUSA: Tak Ha3blBaeMbIe KiSSiNg-CTEHTMPOBAHME NN
Y-cTeHTupoBaHue. nsa uMmnnaHtTaumm xenaTesbHO NC-
noJsib30BaTh 60JbLLME CAMOPACKPbLIBAIOLLMECS CTEHTHI
(pexomeHayeMmbll AnameTp 419 NoaB340LLHON BEHbI —
14-16 MM; oNa HUXHEN NOMON BeHbl — 18-24 mm).
XOTUM OTMETUTb, YTO CleayeT No BO3MOXHOCTU n3be-
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ratb NO3NLMOHNPOBAHWS ONCTASIbHOM rPaHuLLbl CTEHTA
HMXE YPOBHS NaxoBOW CBA3KW. HeCcMOTpS Ha TO, 4TO
B iMTEepaType HeT JaHHbIX O YacToTe MoBpeXAeHus
BEHO3HbIX CTEHTOB B 3TOM COCYANUCTOM CENMEHTE,
CTEHTMPOBAHWE 3TOM 30HbI CHUTAETCH LOMNOSHUTEb-
HbIM PaKTOPOM pPUCKa PaHHEro PecTeHo3a.

Mpwn pacnpocTpaHeHnn 3HaYNMbIX NOCTTPOMOO-
TUYECKUX NBMEHEHMIN Ha 00LLLYI0 6epPEHHYIO BEHY
BEHO3HbIN OTTOK U3 KOHEYHOCTU CYLLECTBEHHO YXY/-
LaeTcs, NOCKOJIbKY B 3TOM CJly4dae Takxe 61okmpyeTcs
OPEHNPOBaHME N3 CUCTEMBI FNyO6OKO BEHbI Benpa.
B aTux cnyyasx, Hapsay CO CTEHTUPOBAHUEM MNOLA-
B3J0LUHOIr0 CerMeHTa, NpeanovTUTENIbHO BbIMOJIHEHNE
3HO0PNeb3KTOMUM OeQPEHHON BEHbI, A0MOJIHEHHOM’
npu HeoBXOANMOCTN apTEPMOBEHO3HOI PUCTYIION.
BbinonHeHwe aTon rmbpuaHon npouenypbl HEOOXO-
ONMO ONS yNyyleHUa reMoanHaMnyeCcknux CBOMCTB
PEKOHCTPYMPYEMOIO y4acTKa U CHUXEHME pUCKa PaH-
Hero Tpombo3a.

AHecTe3uonornyeckoe nocobue

Bo Bpems npoBeaeHns npoLeaypbl BEHO3HOM pe-
KOHCTPYKUMK 06si3aTeNieH NOCTOSHHbLIA MOHUTOPUHI
BUTAJbHbIX QYHKLNA, B TOM Yncne OKI-MOHUTOPWHT,
NMyNbCOKCUMETPUS 1 KOHTPOJIb NPpoduns aptTepuanb-
HOro fasJsieHud. B uensx ynydieHnss BO3MOXHOCTEN
BMU3yanuaauum Takxe Heobxoamma obasatenbHas
KareTepusauns Mo4eBoro ny3bips.

YunTtbiBas, 4To AnnaTaumnsa XpOHNYECKON BEHO3HOM
0BOCTPYKLMN YACTO COMPOBOXAAETCS BblpaXXeHHbIM
6051eBbIM CUHAPOMOM, Mbl PEKOMEHYEM BbIMOSHATb
npemeamnkaumio n pasnuyHsie GopMbl KOPOTKOCPOYHOM
obLen aHecTe3nn, 0cOBEHHO Ha aTane nHaedaLnn
GannoHHoro kateTepa. B kauecTBe npemegmkaLmMoHHO-
0 aHKCUONNTUKA Mbl PEKOMEHAYEM HU3KUNE [03bl BEH-
3oamnazennHoB. ObLLLas aHecTe3ns Takxe xenaTenbHa
B C/ly4ae He06X04MMOCTM MHOIMOKPaTHbIX AunataLnii
©annoHHOro kaTeTepa, HanpUMep NPV NPOTAXEHHOM
nopaxeHun. CTomnt Takxke OTMETUTb, YTO BOSMOXHOCTb
CO3aHuns aHeCTE3NON0rOM C MOMOLLBIO AbIXaTeNbHON
annapaTypbl NOJIOXUTENLHOI O AaB/IEHNSA HA BOOXE, BO
BpeMS$ BbIMOJIHEHUSA BEHOrpadum, 3amMeLllaeT HeHa-
OEXHbI, NauMeHTO3aBNCUMbIN MaHeBp BanbcarnbBsbl.
D710 no3BonsieT 6osee kKa4eCTBEHHO KOHTPAcTUPOBaTb
CNOXHYIO 119 BU3yanusauum COCyauCTYIO 30HY C MEHb-
LM KOJIMH4ECTBOM KOHTPACTHOIO BELLLECTBA, a TakXe
CHU3UTb 003y NoraowaemMomn paguaumu.

Kak y>e ynomMmHanocb paHee, BO BPeEMS BbIMNOJI-
HEHUSA OCHOBHOIO 3Tana 3HA40BaCKYNSAPHOW PEKOH-
CTPYKTUBHOM npouenypbl BBOAUTCH HEPPAKLNOHU-
POBaHHLIV renapuH B MMHMManbHoi gose 5000 ME
BHYTPMBEHHO [2, 16].

MocneonepaunoHHoe HabnwaeHue

MocneonepaunoHHoe HabnoaeHe 06s3aTesNibHO
BKJ1IOHY@ET MNOBTOPHYIO OLLEHKY YPOBHA XBH C MCnonsL3o-
BaHnem knaccudukaunmnm CEAP, CVSS, Villalta, a Takxe
BbIMOJIHEHME KOHTpONbHOro Y3JAC. KayecTtBeHHas
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BU3yannsauns n KamHudeckoe HabnpeHne ¢ pery-
NAPHBIMU MHTEPBaNamMu 0b6s3aTersbHbl A1 CBOEBpe-
MEHHON naeHTUdUKaLumM pecTeHO30B 1 onpeaeneHns
nokasaHui A9 NOBTOPHOro BMewaTenscTea. ns pe-
rynsipHOro HablAEeHNS PEKOMEHAYIOTCS NOCELLEHMS
Ha 1, 3, 6, 12-M Mecsauax nocne onepauuu n ganee
kaxnable 6 mecaues [16].

PekomeHayeTcsa ncnonb3oBaHWe B rnocsieonepa-
LMOHHOM Nepnoae KOMNPECCMOHHOIo TpMKoTaxa,
noabmpaemMoro MHAMBUAYyanbHO, B COOTBETCTBUN C
KnnHuyeckmm knaccom CEAP [4, 9].

CTouT OTMETUTD, YTO, B CBA3M C OTCYTCTBUEM CTaH-
0apTU3NPOBAHHOIo Noaxo4a U HeoBxo4ANMMOro Ans
ero GopMmMpoBaHNA Nysa Hay4HbIX JaHHbIX, BOMPOC
0 rnepuonepalnoHHOnN U NocneonepaymMoHHON NPo-
dunakTrke TpomO6006pa30BaAHNSA NPU NMPOBEAEHNN
BEHO3HbIX NHTEPBEHLMIA OCTAETCH NPEAMETOM OXUB-
neHHon guckyccuun. NMpakTukyoume cneumanncTsl
€VHbl BO MHEHUN, YTO, MOMUMO MHTPAaoNepPaLnoHHOro
BBEAEeHUs cTaH4apTHbIX 403 HPI, nponoHrnposaHHyo
NpoouUNakTUKy B NOC/IeonepauroHHoM nepnoae se-
HO3HOW UHTEPBEHLMN HEOOXOANMO OCYLLLECTBIATL C
NOMOLLbIO OpaJsibHbIX aHTUKOAry/IAHTOB.

AHTUTPpOMOOUUTApPHAs Tepanus, urpatoLas, Kkak
M3BECTHO, BaXHYIO POJIb BO BTOPUYHON Npodunak-
TUKE COCYOMCTbIX OCNIOXHEHUI NOCie apTepnasibHbIX
BMeLLATEeNIbCTB, MOKa He OLLeHMBanack B 601bLUNX KIN-
HUYECKUX UCTIbITaHUAX 419 NaLNEeHTOB, NepeHecLlmnx
BEHO3Hble NHTepBeHUMN. BoNbWWHCTBO Uccnenosa-
Tenewn cxoaaTcs BO MHEHUMW, YTO aHTMKOAr y/isiLMOHHas
Tepanus MOXeT Urpatb 60JbLUY0 POJib ANS JAaHHOWN
rpynnbl 60MbHLIX B CBA3U C NpensaTcTBOBaAHNEM 00-
pasoBaHuio boratbix prBpPUHOM TPOMOOB, Yalle Gpop-
MUPYIOLLIMXCS B YCIIOBUSIX BEHO3HOM reMOLVPKYNSALUN
C MEHEeE NHTEHCUBHbBIM KPOBOTOKOM [16].

Ha cerogHAWHNI AeHb, OCHOBLIBASACH HA HAKOMIEH-
HbIX KJIMHUYECKUX JaHHbIX, ONUTebHbIA npuem (6onee
6 mecsueB) opanbHbix aHTukoarynsHToB (ABK, HOAK)
MOXEeT PEKOMEH0BaH nauneHTam c pacnpocTpaHeH-
HOW OKK031e, NoATBEPX AEHHBIMU TPOMBODUIUAMMU,
cynpapeHanbHon okkJo3nen HIMB n npegwecTeyio-
WM OINTENbHBIM NPUEMOM aHTUKOArynsHTos [4, 9].

OdPeKTUBHOCTb BEHO3HOIro CTEHTUPOBaHUA

HecMoTps Ha TEXHMYECKYIO CNIOXHOCTb, YCNELHOCTb
BEHO3HOI0 CTEHTMPOBAHUS O4EHb BbICOKA U COCTaB-
nsaet okono 84-93%, No AaHHbIM Pa3INYHbIX aBTOPOB,
NMPW XPOHNYECKOM NOCTTPOMOOTNUYECKON OOCTPYKLINM
noAaB3a0LWHbIX BeH [18]. TexHnueckunii ycnex 3Haunmo
yMeHbLLaeTcs 0o 66% B cnydae noctrpomMmboTrye-
CKOIro NOpaxeHus C TOTasIbHOW OKKJTIO3MEN HUXHEN
noJsior BeHbl [13].

lMepBble cepbe3Hble Hay4YHble NCCreaoBaHung,
n3yvaroLme OTAANIEHHbIE PE3ybTaThl BEHO3HOMO CTEH-
TUPOBaHUSA, gann odbHagexuBaLie pe3ynbTaTthl.
B OBYyX peTpOCNEKTUBHLIX NCCIea0BaHNSAX, MOCBS-
LWEHHbIX N3YYEHUIO pe3ynbTaTOB BEHO3HOIO CTEH-
TUPOBAHUSA NPU NOCTTPOMOOTUYECKOM 0BCTPYKLMN
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NoAB3A0LLHbLIX BEH, COOBLLLAETCA O COXpaHEeHUW nep-
BUYHOW, NEepPBUYHO-aCCUCTUPOBAHHON U BTOPUYHON
npoxoanmocTun B 57%, 80% n 86% cooTBETCTBEHHO B
cpoku HabnoaeHns 0o 6 net [17] 1 83%, 89% n 93% —
B Cpoku HabmoaeHus oo 10 net [6]. Y naumeHTOB ¢ nep-
BUYHOWN 0OCTPYKLIMEN NOOB3A0LLHbIX BEH AINTENbHbIE
pe3ynbTaThl AaXe Nyylle, YEM MpPu NEPBUYHON, Nep-
BMYHO-COLENCTBYIOLLEN 1 BTOPUYHOM NPOXOANMOCTH
3a 6 net B 79%, 100% 1 100% coOTBETCTBEHHO [6].
OnbIT A. B. lNMokpoBCKOro n coaeT. [2] noka3bIBaeT,
YTO TEXHUYeckmin ycnex coctaBmn 92%, KyMmynsTuB-
Has NepBUYHAs 1 BTOPUYHASA NPOXOAUMOCTb — 71% un
78% cOOTBETCTBEHHO. [lepBUYHas NPOXOAUMOCTb NMpu
HEeTPOMOOTNYECKMX MOPaXEHUSX BEH cocTaBuna 87%.
J. M. Titus et al. akLLeHTPYIOT BHMMaHWE Ha 3HAYNMOCTU
NPUYNHLI 3a6oneBaHns ANS YNyylWeHNs OTAANEHHbIX
pe3ynsLTaToB. HeyanBUTENBHO, YTO B CPABHUTEJbHbIX
WCCNenoBaHNSaX OTOANEHHbIX PEe3yNbTaTtOB BEHO3HO-
ro CTEHTMPOBAHMSA NPU HETPOMOOTMHECKON 0OCTPYK-
LU 1 TPOMOBODUNINN BbISIBAIEHBI 3HAYNTENBHO Jy4yLlune
2-neTHue pe3ynbTaTthl y NaUMEHTOB C YCTPAHEHHbIM
cnHgpomom Mas — TepHepa [8]. TexHn4eckmin ycnex
(MPOXOAMMOCTL NPONEYEHHOr0 CErMeHTa cocyaa c pe-
3uayasnbHbIM CTEHO30M MeHee 20%, 6e3 anccekuumn
WUNu 3KCTpasasaumnii) oTpaxxaeTCd Ha KJIMHUYECKOM
ynydlweHum v neveHnn Tpodudeckux 93e. O. Hartung
et al. coo6wWaloT 0 NOHOM n3neyveHum 45 na 47 (96%)
S1I3B NOCNe BEHO3HOro creHTuposaHus [6]. P. Neglen
etal. coobLaloT 0 3aXXMBNIEHWM 3B B OTAAJIEHHOM Ne-
pvogae B 55% [17]. MaTepuanbl MHOFOYMCIEHHbIX K-
HUYECKMX MCCnenoBaHnin CoobLLLAIT O 3HAYMTENBHOM
CHUXEHUU KJIMHNYECKOM BblpaxeHHOCT XBH no wikane
VCSS, CEAP, Villalta nocne cTeHTMpOBaHUS BEHO3HOM
oBCTpyKUMK. YNyyLleHne Yalle BCEro Bblpaxasnoch B
YMEHbLLUEHNN CTEMNEHU BbIPaXeHHOCTM 60N 1 OTeKa.
KnuHunyeckoe ynydlieHne, no-BUANMOMY, COXPaHSAETCS
Ha ANTENbHbIV NEepNo BPEMEHU, OAHAKO CTOUT OTME-
TUTb, YTO OTAANIEHHBIE PE3YNbLTAThl CTEHTUPOBAHUS MO-
cne octporo TI'B ooCTOBEPHO NyyLLE, YEM PE3YNLTaThI
3HA0BACKYSIPHOr0 JIEYEHNS XPOHUYECKOWN BEHO3HOW
0b6cTpyKumn [16]. DTOT hakT B o4epeaHoi pa3 noaHu-
MaeT BOMNpPOC 0 HEOBXOAMMOCTM POCTa KJIMHUYECKO
HaCTOPOXEHHOCTU U LUIMPOKON MHPOPMUPOBAHHOCTN
Bpayein NnepBUYHOro ANarHoCTMYeCKOro 3seHa 0 BO3-
MOXHOCTSX COBPEMEHHOMN COCYANCTON XUPYpPrnm B
nevyenun TTB n MTC.

OCNnoXHEeHUs BEHO3HbIX UHTEPBEHL UM

MNprmMeyaTenbHO, YTO HA0BACKYNSPHBbIE BEHO3HbIE
VHTEPBEHLMM CONPOBOXAAIOTCA OTHOCUTENBHO HU3KOM
NeTanbHOCTbIO, KOTOPas COCTABASET, MO PA3HbIM UC-
TOYHMKaM, He 6onee 1%. Hanbonee 4acTo BCTpevaio-
LMEeCcs B NOCNeonepaLnoHHOM NePUOLE OCITOXHEHNS:
paHHuin (< 30 gHei) n no3gHuin Tpom603bl. PaHHWMIA
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coctasnsaet 1,5-3,0%, no3gHuii — 5% [17]. Cnnw-
KOM BbICOKOE pacrojioxXeHue rpaHuubl cteHTa B HINB
MOXET NPMBOANTbL K KOHTPanarepasibHOM OKKJII03UKn
NoAB3A0LLHOWM BEHbI NPUMEPHO Y 1% naumeHToB [5].
OpHako BaXXHO BHOBb OTMETUTb, YTO OTCYTCTBME a0€eK-
BATHOrO 1 NMOSIHOrO COMOCTAaB/IEHUS MPOKCUMAIbHOrO
ydacTka cTeHTa, 06nafaloLero BbiICOKOM paanasibHOn
CUJION C NEPBUYHBLIM MECTOM 3KCTPaBa3asibHON KOM-
npeccumn, CoNnPOBOXAAETCH HELOMYCTUMO BbICOKON
4aCTOTOM MNcunaTepasibHOro PeCTeHo3a U OKKJII03Un —
36% [17]. OcobeHHO 3TO BaXXHO B Clly4ae cuHApoma
Masa — TepHepa, roe TpedyeTcs NpPeun3noHHas M-
niaaHTauus B 30HY KOHBYJIEHCA NOAB3A0LUHbIX BEH.

K 6onee penknm onmcbiBaeMbliM OCIOXHEHU-
SIM OTHOCSITCS BEHO3HbIE AMCCEKL MU, NOBPEXAe-
HMe Bnmanexawmnx apTepun, N31I0M 1 gucnoka-
LUA CTeHTa, 3aCTpeBaHMe NPoOBOAHMKA B CTpaTax
CTeHTa. TN OCJIOXKHEHMS, COrNacHo Nybankaumsm,
HabnalTCs TONbLKO B eAMHUYHBIX cnydasx. Mpo-
BeZeHMe NYHKLMOHHOIro gocTtyna 6e3 ynsTpa3Byko-
BOr0O KOHTPOJIA COMNPSAXEHO C TAKUMU OCIIOXHEHU-
MU, KaKk remaTtoma, apTepnoBeHOo3Hasa GpucTtyna,
NOBpPEXAEHNE apTepun, KOTOPbIE ONMNCHIBAIOTCS
y 7% nauueHToB [17], B TO BpeMSA KakK MyHKLMS
¢ Y3AAC-KOHTpONEM NO3BONAET CHU3UTb YaCTOTY
3TUX OCNOXHEHUN NOYTU A0 HYNS.

3aknioyeHue

CoBpeMEHHOE pa3BUTME MHTEPBEHLVOHHbIX TEX-
HOJIOMMIA N BU3YaNnU3aLUUOHHbIX METOANK NO3BONSAIOT
YCMELLHO BbISIBNIATL 1 6€30MaCHO N1eYnTb NaLNEeHTOB,
ctpagatowmx XBH n NTC ¢ nopaxeHnem noas3aoLu-
HbIX BEH NepPBUYHON (HETPOMBOTUYECKOI) N NOCT-
TpoMboTrYecKom Npupoasbl. [Mpu B3BeLLEHHOM onpe-
AeneHnn NokasaHui K BbIMOJIHEHNIO ONEePaTUBHOIO
BMeLLATeNIbCTBA, BHAMAHUN K TEXHUYECKUM OeTansam
npoueaypsl, cobntoaeHnn nevebHbIX aropuTMOoB U
perynsipHoM amoynaTopHOM HabnoaeHN BEHO3HOEe
CTEeHTMpoOBaHMe obecrneyrBaeT NPeEBOCXOHbIE OTAA-
JIeHHble pe3ynsTaThl B BUAE perpecca ABJIeHNI BEHO3-
HOM He40CTaTO4YHOCTU 1 NOBbLILLEHNHA KQ4eCTBa XU3HN
OaHHOM kaTeropmmn naumeHToB. KomOmMHaumsa aHOo-
BACKYNSAPHbIX METOAMK C TPAAVULMOHHOW XUPYPrnen,
a Takxe BHe[peHMe HOBbIX TEXHUYECKMX YCTPONCTB
0151 BbINOJIHEHUS 9HO,0BACKYNSAPHOM TPOMO3KTOMMUN,
Tpombonuanca n e3obnmrtepaunm XpoHMYeCKNX co-
CYOMCTbIX OKKJTIO3UN YXe CEroaHa CTPEMUTESIbHO
MEHSIIOT Napagurmy le4eHns BeHO3HbIX OOJIbHbIX C
NPT n NTC. HecmoTps HA ONTUMUCTUYHbIE OaHHbIE
nmMmerLmnxcs nyénankaumin, He Bbl3bIBAE€T COMHEHUNA
HeobX0ANMOCTb AasbHEeLIEro HAKOMIEHNS OnbiTa Be-
HO3HOI0 CTEHTUPOBAHUS U NPOBELEHUSA KIIMHNYECKMX
NCCneaoBaHnin, NOCBSALLEHHbIX ELLLE HE PeLLEeHHbIM BO-
npocam acrnekToB ne4yebHbIX MeToauK.
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OTKPbITAY PEKOHCTPYKUNA CUHOPOMA COABJIEHUA
HW)KHEW NOJ1I0OW BEHbI MPABO BHYTPEHHEN IPEMHOW
BEHOW - LULYHTUPOBAHUE BEPXHEMW NOJION BEHbI
C UCMNOJIb3OBAHMEM BEOPEHHOW BEHbI
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OPEN RECONSTRUCTION OF SEVERE SUPERIOR VENA CAVA SYNDROME WITH RIGHT
INTERNAL JUGULAR - SUPERIOR VENA CAVA BYPASS USING FEMORAL VEIN

'Division of Vascular and Endovascular Surgery, Gonda Vascular Center, Mayo Clinic, Rochester, Minnesota
2Department of Radiology, Gonda Vascular Center, Mayo Clinic, Rochester, Minnesota

PE®DEPAT. Tekyuee nevyeHne XpoHM4eckoro 4o6pokaiecTBeHHOro
CuMHApOMa CAaBNEHUS HUXHEN M0N0 BEHbl — 9HL0BACKYNSAPHOE
BOCCTAHOB/EHME CO CTeHTaMun. OTKPbITOE XMPYPruyeckoe LyH-
TUPOBaHME paccMaTpuBaeTCcyd ANngd NaumneHToB, He ABNAIOWNXCA
KaHaAnAaTaMn Ha NeYeHUe U He NPOXOASALLMMUN QHAO0BACKYNSAP-
HYI0 Tepanuio. HacToawmii OTHET MAMKOCTPUPYET XMPYPrnudeckoe
nevyeHne peunanBunpytolero TaXXeaoro cuMmnToMaTnyeckoro CUH-
npoma BepxHen nonoi BeHbl (SVC) y 31-neTHero My>xu4umHbl nocne
HECKONbKMX HeyAauyHblX 3HA0BACKYNAPHbIX Npouenyp. Npasas
BHYTPEHHSAS ApeMHas BeHa K LWyHTupoBaHumio SVC BbINONHANACH
C 1MCMOJIb30BaHMEM NPaBo 6eApEeHHON BEHbI B Ka4ECTBE KaHana
yepes CPeLHIO CTEPHOTOMMIO M Pa3pes BbICOKOM NPABOM LLENKN.
MauneHT XopoLLo NepeHoCnN aTy npouenypy. YCTonymBoe paspe-
LIeHMEe CUMNTOMOB U LUYHTUPOBAHME NauMeHTa Obln Bblka3aHbl
yepes 9 mecaueB HabnoaeHUsa. OTKPbITOE XMPYPruyeckoe neye-
Hue cuHapoma SVC cBA3aHO C A0J/ITOBPEMEHHbLIM 00Ner4yeHmem
CYMMTOMOB U ABASIETCHA OTINYHBIM BAPUAHTOM ]IS MALLNEHTOB,
HE NPOXOAALLMX 9HO0BACKYIIPHOE JIeYeHMe.

KJIKOYEBbLIE CJIOBA: cuHApOM BEPXHENV M0N0 BEHbI, BEHO3HbI
LLIYHT, XMPYPrUYECKOE NIeYeHME.

Introduction

Superior vena cava syndrome (SVCS) affects over
15 000 patients yearly in the United States, mostly
due to metastatic lung cancer or primary mediastinal
malignancy. Non-malignant causes, such as central
venous access or pacemaker-associated deep venous
thrombosis (DVT), have been reported with increasing
frequency over the last decades as these devices have
been more frequently utilized [1-3]. While patients with
advanced malignancies are usually treated with palliative
measures, patients with benign disease often require
invasive treatment, most commonly endovascular
central venous angioplasty and stenting, with surgical
treatmentreserved for patients with recurrent symptoms
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SUMMARY. Current treatment of chronic benign superior vena
cava syndrome is endovascular repair with stents. Open surgical
bypass is considered for patients who are not candidates for or
who fail endovascular therapy. This reportillustrates the surgical
treatment of recurrent severely symptomatic superior vena cava
(SVC) syndrome in a 31-years-old male after multiple failed
endovascular treatments. A right internal jugular to SVC bypass
was performed using the right femoral vein as a conduit via a
median sternotomy and a high right neck incision. The patient
tolerated the procedure well. Sustained resolution of symptoms
and a patient bypass were demonstrated at 9 months follow up.
Open surgical treatment of SVC syndrome is associated with long-
term relief from symptoms and is an excellent option for patients
who fail endovascular treatment.

KEY WORDS: superior vena cava syndrome, venous bypass,
surgical treatment.

and failure of endovascular therapies. The case we
present here illustrates well our current strategy and
technique of open venous reconstruction in a patient
with recurrent, severely symptomatic SVCS after multiple
failed endovascular treatments. The patient agreed to
the publication of this report.

Case presentation

A 31-years-old man was referred to our clinic
with recurrent bilateral upper extremity, head and
neck edema, with concomitant severe headache
and presence of dilated neck and chest veins. His
history was significant for previous left lower extremity
osteomyelitis six years prior to this presentation,
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when he was treated with antibiotics through a left
upper extremity peripherally inserted central catheter
(PICC). After three years, the patient developed
increasing symptoms of SVCS. He was treated with
bilateral subclavian and innominate vein stenting, with
extension of the stents into the superior vena cava
(SVC). Despite oral anticoagulation, the patient had
multiple in-stent restenoses and occlusions and had a
total of seven reinterventions, with temporary symptom
improvement lasting two to four weeks only following
each intervention.

On physical examination, the patient demonstrated
normal vital signs. There was significant facial edema
and plethora, a swollen neck with large and tense veins
and dilated subcutaneous veins in the patient’s chest,
shoulder and abdomen (figure 1).

A computed tomography venogram (CTV)
demonstrated extensive central venous pathology
with occlusion of all stents placed in both subclavian
and brachiocephalic veins, as well as the left internal
jugular vein (IJV) occlusion. The right internal jugular
vein was patent at the upper-neck level, close to the
carotid bifurcation and the SVC was also patent central
to the confluence with the azygos vein (figure 2A).
A left upper extremity and central venogram was
performed and multiple attempts were made to cross
the occluded subclavian and brachiocephalic stents,
without success. Attempt at reopening the occluded
stents with radiofrequency Powerwire (Baylis Medical,
Montreal, Canada) catheter were also unsuccessful
(figure 2B). The patient agreed to proceed with open
reconstruction.

At this point, we performed an open reconstruction
with a right IJV to SVC bypass using the right femoral
vein as a conduit. This was identified preoperatively
with duplex ultrasound to be patent and of appropriate
caliber for bypass.

Surgical technique

Under general anesthesia, with the patient in
supine position, the patient portion of the right IJV
was exposed first through a 4 cm long right oblique
neck incision, made in the skin crease, starting at the
anterior border of the right sternocleidomastoid muscle.
Amidline sternotomy was then performed; high pressure
venous bleeders were controlled with electrocautery
and surgical ligatures. The right neck strap muscles
were divided, the pericardium was opened and the
SVC exposed. Next, a 15 cm long vertical incision
was made at the medial aspect of the left midthigh,
the femoral vein was exposed above and below the
sartorius muscle and an 18 cm long segment of the
vein distal to the profunda femoris veins was excised,
after side branches were double ligated and divided.

Five thousand units of heparin were given
intravenously and the superior vena cava was partially
clamped with a side-biting Satinsky clamp immediately
cephalad to the right atrium. A long spatulated end-
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Figure 1. Preoperative photographs demonstrating facial
edema, plethora and collateral circulation in the neck
and torso

Puc. 1. lNpeaonepaunoHHblie ¢poTorpadum, AEMOHCTPpUPYyoLLne
oTek mua, rNoJsIHOKPOBUE 1 KosatepasibHoe KpoBoobpalleHne
B 06s1aCTV LUen v Ty/1I0BULLa

Figure 2A. Computed tomography venogram (CTV)
of chest demonstrates multiple occluded stents,

a patient right internal jugular vein at the level of carotid
bulb (arrow) and patient proximal superior vena cava
(arrowhead)

Figure 2B. Venogram demonstrates occlusion of left
innominate vein stent with pronounced collateral
circulation and poor central drainage

Puc. 2A. BeHorpamma ¢ KOMbloTepHOH ToMorpagum
(CTV) rpyaHovi KneTku Bbika3biBaeT MHOXECTBEHHbIE
OKKJIIOANPOBAHHbIE CTEHTI, NPaBOVi BHYTPEHHE SPEeMHOV BEHb!
naymeHTa Ha ypOBHE KapOTuaHOW JlyKOBULbI ( CTPEJIKa)

U MPOKCUMAJIbHYIO BEPXHIOIO M0JI0CTb BEHbI NaLNeHTa
(KOHeL cTpenku)

Puc. 2b. BeHorpamma Bbika3biBaeT OKK/TIO3UIO JIEBOr0
CTEeH03a BEHO3HOIr0 CTEHTA C BbIPaXeHHbIM KOJ11aTepasibHbiM
KpOBOOOPALLEHNEM U MJIOXVIM LEHTPasIbHbIM APEHaXeM
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to-side anastomosis was performed between the
reversed femoral vein graft and the SVC, using running
6-0 polypropylene sutures. Once the anastomosis was
completed, circulation was fully re-established in the
SVC, carefully avoiding air embolus to the heart. The vein
graftwas clamped close to the anastomosis and itwas
tunneled under the skin to the neck incision, avoiding
any kinking or torsion. An end-to-end anastomosis
was then performed between the IJV and the femoral
vein using interrupted 5-0 polypropylene sutures.
The vessels were flushed to avoid air embolism and
circulation was reestablished. Pressure in the IJV was
31 mm Hg with the graft occluded and 20 mm Hg with
a patent graft. Careful hemostasis was performed,
heparin was partially reversed with protamine, cervical
and mediastinal drains were placed and incisions were
closed in standard manner.

The patient tolerated the procedure well, the cervical
and mediastinal drains were removed on postoperative
days 2 and 4, respectively, and he was discharged
home on postoperative day 6, with no complications
and significantly improved symptoms. Anticoagulation
was maintained with rivaroxaban. A follow up CTV was
performed at nine months and demonstrated a widely
patent bypass graft (figure 3). The patientis now 2 years
postoperative and remains free of any significant
swelling or symptoms of SVCS.

Discussion

The treatment of superior vena cava syndrome
has evolved in the past two decades [4-9]. With the
widespread availability of endovascular techniques and
technology advancement, angioplasty and stenting
have become the first line of therapy with good long
term patency and freedom from recurrent symptoms
[3, 6, 9, 10]. Nevertheless, open revascularization
with venous bypass remains a valid option for patients
who fail endovascular therapies, such as the patient
illustrated in this report, providing excellent long term
patency and symptom relief. Patients with thrombophilia
or those with mediastinal fibrosis are especially prone
to develop in-stent restenosis or occlusion and require
multiple endovascular reconstructions, frequently with
temporary results [10].

Patients with SVCS typically present with headaches
and facial «fullness» more pronounced with lying flat
or when the patient bends forward; these symptoms
are very commonly reported to be alleviated by
elevating the head in multiple pillows. Visual symptoms,
dizziness and blackout spells can be present and
lifestyle limiting. The patients usually notice increased
collateral circulation in the neck and torso, occasionally
experiencing associated upper extremity edema.
Diagnosis is usually confirmed with contrast enhanced
computed tomography angiography in both arterial
and venous phases, the latter typically sufficient to
localize the obstruction, collateral pathways and assist
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Figure 3. Postoperative computed tomography venogram
of chest demonstrates a patent right internal jugular
to superior vena cava bypass graft (arrow).
Puc. 3. lNocneonepauyoHHasi KOMIbIOTepPHasi ToMorpagusi
BEHOrpamMmbl rpyaHON KNeTKU AEMOHCTPUPYET LLYHTUPYIOLUNIA

rpaT npaBov BHYTPEHHEV SPEMHON BEHbI B BEPXHEV 0104
BeHe (cTpesika).

with procedure planning. The underlying cause of
obstruction, malignant or non-malignant, can generally
be diagnosed with history and CT imaging, with tissue
diagnosis sometimes required for definitive therapy
planning [1, 4].

Non-surgical therapeutic measures are instituted
in all patients, including head elevation and avoiding
activities/garments that precipitate or worsen symptoms.
Frequently, patients require diuretic therapy to aid with
edema management. Direct treatment of the underlying
etiology varies and is beyond the scope of this report.
Patients who are incapacitated by severe symptoms
are considered for invasive treatment. The endovenous
therapy is the first-line therapy in benign and those
malignant cases, where tumor resection cannot be
performed, with excellent early results; with primary
and secondary patency at 1 year reported as 70% and
over 95%, respectively [3, 6, 7, 11, 12]. Most recently,
the use of covered stents have been reported with
encouraging preliminary results [3, 11].

The patients should be fit to undergo open surgical
repair. Good inflow from the IJV or the innominate vein
and good outflow (SVC or right atrium) are essential
as is an adequate conduit. Surgical approach usually
involves a full or partial median sternotomy and a neck
incision, depending on the inflow vessel. Typically,
asingle donor vessel, most frequently the innominate vein
orthe IJVis sufficient for symptom relief even in patients
with occlusion of multiple venous branches. Our best
experience has been using autologous spiral saphenous
vein graft, with excellent result [3, 6]. Disadvantages
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Table 1

Contemporary clinical results of endovascular and surgical treatment of superior vena cava syndrome

Ta6bnnya 1
CoBpeMeHHbIe KJIMHN4YeCKue pe3ysbTaTbl 3HA0BACKYJIIPHOIO U XUPYPru4yeckoro
Jie4eHUs1 CUHAPOMa BEPXHEN MO0 BEHbI
Technical . . .
. . Follow-up Primary Patency | Morbidity Mortality
Author Patients | Etiology |Therapy ?‘;oc):cess (months) (%) (%) (%)
Benign :
Kee : 79 (malignant)
etal. 59 ;\flél)lgnant Stent 95 77 (benign) 10 3
Benign .
Barshes . 76 (benign)
etal 56 I(\flt?)l;gnant Stent 100 64 (malignant) 0 0
Breault 144 Benign  |PTA+Stent |100 41 100 13 0
Dinkel | 44 Malignant | Stent 99 90 28 -
etal.
Maleux | 78 Malignant | Stent 100 89 5 0
Fagedet |64 Malignant | Stent 95 - 13 2,4
Gwon : 94 (Covered)
etal. 37 Malignant | Stent 100 48 (Uncovered) 0 0
o Open (42) | Open 100
Rizvi . 48 (Open) 75 (Open) 19 (Open)
etal. 70 Benign g-trér:rt (28) Endovascular 24 (Endovascular) | 96 (Endovascular) | 4 (Endovascular) 0
Picquet Malignant
etal. 24 Benign Open 100 100 - 12

include the time needed to prepare the graft and the
limited length that is available. The femoral vein is an
excellent conduit of a larger diameter but leg swelling
and post-thrombotic syndrome has beenreported after
vein harvest. Polytetrafluorethylene (PTFE) grafts are
the best prosthetic grafts for SVC reconstructions:
short, large, 12-16 mm grafts with have been shown to
maintain good long term patency in, high-flow central
venous reconstructions. These grafts could be more
resistant to extrinsic compression as compared to vein
grafts. Cryopreserved grafts have also been used as
conduit, with increasing frequency.

Our group has previously reported the results of
endovascular and surgical treatment of SVCS [6].
Seventy patients were analyzed, 42 treated with
open surgery and 28 with endovascular therapy.
Periprocedural morbidity was 19% for the open surgery
group versus 4% for the endovascular group. There
were no early deaths. Patients who underwent open
surgery had 22 spiral saphenous vein graft, 6 reversed
femoral vein grafts, 13 ePTFE grafts, and 1 iliocaval
allograft, all placed through a full median sternotomy.
The innominate vein was the inflow vessel in 26 patients,
the IJV in 15 and the subclavian vein in 1; these were
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anastomosed centrally to the right atrial appendage in
30 patients and the SVC in 12. Six patients underwent
early reinterventions: thrombectomy of four ePTFE
grafts and thrombectomy and revision of side limbs
of two bifurcated SSVG grafts. All grafts, except one
limb of a bifurcated graft, were patent at the time of
discharge. Thirty-days primary, assisted-primary, and
secondary patency rates were 93%, 98%, and 100%,
respectively. During a mean follow up of approximately
4 years, primary and secondary patency rates of all
grafts at 5 years were 45% and 75%, respectively,
with an 86% secondary patency for spiral saphenous
vein grafts. Endovascular treatment was attempted in
32 patients and was successful in 28 (88%), of which
19 had stenting and 14 had balloon angioplasty. One
restenosis was identified and it was restented. Mean
follow up was 2 years and nine patients underwent
21 secondary interventions; primary, assisted primary
and secondary patency rates after endovascular
therapywere 44%, 96%, and 96% at 3 years, and were
significantly higher in patients undergoing stenting
as compared to balloon angioplasty. Overall results
of multiple contemporary series of SVC syndrome
treatment are summarized in the table 1 [5-7, 12-18].
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Conclusion

Our case illustrates a typical scenario of treatinga good size-match to the only major venous outflow, the
young male patient for severely symptomatic SVCS, after  right IJV, that was patent high, close to the angle of the
multiple failures of endovascular therapy. The femoral mandible, with durable result and complete relief of his
vein graft was an excellent conduit for this patientwith  symptoms, 2 years after the operation.
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BHEYEPENHAY AHEBPU3MA BHYTPEHHEU
COHHOW APTEPUM Y NALUMEHTA C CUHOPOMOM MAP®AHA

I. C. Cpupepac, 3.-A. Hukononyny, K. I. Mynakakuc, I. lepynakoc

OmoeneHue cocyducmoli xupypauu, MeduyuHckas wkona YHusepcumema AuH,

YHusepcumemckas 6onbHUYya AmmukoH, ApuHel, lpeyus

G.S. Sfyroeras, E.-A. Nikolopoulou, K. G. Moulakakis, G. Geroulakos
EXTRACRANIAL INTERNAL CAROTID ARTERY ANEURYSM

PE®EPAT. BHeuepernHble aHEBPU3Mbl BHYTPEHHE COHHON ap-
Tepun (BCA) peaku, n 60/bLINHCTBO U3 HUX pacCMaTpuBalOTCS
Kak atepockyiepoTmuyeckas atmonorusa. Cunaopom MapdpaHa (CM)
npeacTaBnsieT coboii CUCTEMHOE HapPYLLUEHWE COEANHUTENBHOM
TKaHW, BbI3BAHHOE MyTaLI,I/IeI7| BO BHEKJIETOYHOM MATPUYHOM b6ernke
drbpunnun 1. KnuHnyeckue nposisneHms CM BkOHalOT aHEBPU3-
Mbl 20PThbl, ANCAOKALMIO OKYASPHOM JIMH3bl U ANNTESbHbIA POCT
KOpbl. Hannyme akctpakpaHnanbHo aHeBpuambl BCA 'y naumeH-
TOB ¢ CM KkpaliiHe penko. Mbl coobuiaem o 62-neTHel nauneHTke
¢ CM, npencraBneHHO aKkCcTpakpaHuanbHo aHeBpmuamoi BCA.
OHa npoxogvnaneyeHmne aHeBpI/I?,MSKTOMVIeI‘/‘I C NONOXUTEJIbHbIM
pesynstatoMm. B niutepartype onncaHo nuwb 10 cnyyaes naumMeHToB
¢ CM n BHeuepenHoi aHeBpuamoii BCA. KnuHunyeckas kapTuHa,
nedyeHune n pe3ynbtaTbl AaHHbIX NAULMEHTOB paccMaTpuBaloTCA U
obecyxnaatoTcs.

KJIOYEBbBIE CJIOBA: aHeBpu3ma akcTpakpaHuabHOM BHYTPEH-
HEeWn COHHOM apTepuun, cuHapomMm MapdaHa, aHeBPU3MIKTOMUS.

Introduction

Extracranial carotid aneurysms are relatively rare,
consisting about 1% of arterial aneurysms [1]. They are
usually caused by atherosclerosis, trauma, infection,
as well as connective tissue disorders including
Marfan’s Syndrome (MS) and Ehler’s Danlos Syndrome
[1]. MS is a systemic connective tissue disorder
caused by mutation in the extracellular matrix protein
fibrillin 1. Itis characterized by an autosomal dominant
pattern of heritability. Clinical manifestations of the
MS include aortic aneurysms, dislocation of the ocular
lens and long bone overgrowth. Extracranial carotid
aneurysms in patients with MS have been extremely
rarely described [2]. Here we present an extracranial
carotid aneurysm case in a patient with Marfan’s,
managed with aneurysmectomy and end-to-end
anastomosis of the internal carotid artery (ICA).

Case Description

A 62-years-old female patient with MS presented
with recurrent episodes of syncope. Her medical history
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IN A PATIENT WITH MARFAN SYNDROME

Department of Vascular Surgery, University of Athens Medical School,
Attikon University Hospital, Athens, Greece

SUMMARY. Extracranial internal carotid artery (ICA) aneurysms
are rare and most of them are considered of atherosclerotic
aetiology. Marfan Syndrome (MS) is a systemic connective
tissue disorder caused by mutation in the extracellular matrix
protein fibrillin 1. Clinical manifestations of the MS include aortic
aneurysms, dislocation of the ocularlens and long bone overgrowth.
The presence of extracranial ICA aneurysm in patients with MS
is very rare. We report a 62-years-old female patient with MS
presented with an extracranial ICA aneurysm. She was treated with
aneurysmectomy with good outcome. Only 10 cases of patients
with MS and extracranial ICA aneurysm have been described in
the literature. Clinical presentation, treatment and outcome of
these patients are reviewed and discussed.

KEY WORDS: extracranial internal carotid artery (ICA) aneurysms,
Marfan Syndrome, aneurysmectomy.

included hypertension, hyperlipidaemia, chronic obstructive
pulmonary disease (COPD), and chronic atrial fibrillation
(AF). She had a past surgical history of a Bentall procedure
with an artificial mechanical aortic valvular prosthesis
16 years ago, a pacemaker insertion 13 years ago and an
artificial mechanical mitral valvular prosthesis 5 years ago.
She was operated for bilateral dislocation of the ocular
lenses. She also reported a family history of MS.

Physical examination revealed the presence of a
left pulsatile cervical mass. No neurological deficit
was found. Other signs of MS included long arm
span and pectus carinatum. An extracranial internal
carotid aneurysm was diagnosed via triplex ultrasound
scanning. A CT angiography demonstrated a 2 cm
(diameter) saccular aneurysm of the internal carotid
artery, arising 2 cm distally of the carotid bifurcation,
with elongation of the vessel and severe tortuosity
distally (Figure 1a, b). Brain CT scan did not reveal the
presence of any intracranial aneurysms or brain infarcts.
The circle of Willis was incomplete with a hypoplastic
right posterior anastomotic artery.
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Figure 1a, b. A 62-years-old female patient presented with palpable left pulsatile cervical mass. A CT angiography
demonstrated a 2 cm (diameter) saccular aneurysm of the internal carotid artery, arising 2 cm distally of the carotid
bifurcation, with elongation of the vessel and severe tortuosity distally

Puc. 1a, b. 62-neTHss NaumeHTKa c NaabnupyemMori 1eBO MybCUPYIOLLEN B 3aTblsI04HOV 061acTu maccoi. AHrnorpagus KT
rokasabiBaeT CakKy/IsipHYI0 aHeBPU3My 2 CM (AnameTp) BHYTPEHHEN COHHOV apTepun Ha pacCTosIHUM 2 CM OT bu@ypkaumm COHHOV
aprepuu, ¢ yaJMHeHneM cocyna v CujibHOM U3BUTOCTbIO

The anatomy of the ICA with the excessive elongation
of its distal part was unfavourable for stent placement,
so a surgical approach was preferred. Under general
anesthesia a carotid dissection was performed. After
administration of 5000 iu of heparin intravenously the
left ICAwas clamped. No shuntwas used. Common and

external carotid arteries were left unclamped to preserve
collateral brain perfusion. An aneurysmatectomy was
performed. The ICAwas long enough, consequently an
end-to-end anastomosis with running 6.0 prolene was
carried out (Figure 2a, b). The postoperative course of
the patient was uneventful.

Figure 2a, b. Intraoperative image: left internal carotid aneurysm treated with aneurysmatectomy
and end-to-end anastomosis

Puc. 2a, b. UHTpaonepaunoHHoe n3obpaxeHune: eBasi BHyTPEHHSISi COHHasi aHeBpu3ama.
AHEeBpU3MaTIKTOMUSI C aHACTOMO30M KOHEL, B KOHEL]
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Discussion

Connective tissue diseases affecting the extracranial
carotid arteries include Marfan Syndrome, Ehlers-
Danlos syndrome, osteogenesis imperfecta, and
pseudoxanthoma elasticum [3]. Common arterial
disordersrelated to these connective tissue disorders
include dissections, aneurysms, and occlusive disease
[3]. MS is characterised by a mutation in the protein
fibrillin, leading to a decreased elasticity of the arterial
vascular wall and the predisposition to aneurysms. The
aneurysm histology in such cases is described by large
medionecrosis and increased deposition of mucoid
substance, in contrast to the aneurysms associated
to atherosclerosis. The diagnosis of extracranial ICA
aneurysms in patients with MS is rare. In total there
have been 10 cases of MS patients with ICAaneurysms,
reported in the literature [2-11] (table 1) and there is
limited experience regarding the optimal management
of these lesions in such patients.

Early management of carotid aneurysms is essential
in order to prevent complications including severe
headaches, stroke, cranial nerve paresis, which may
interfere with the patient’s quality of life, and to prevent
mortality. Regarding the management of extracranial
ICA aneurysms both surgical and endovascular repair
have been suggested. Options of surgical management
include excision with primary anastomosis, excision with
interposition graft, extracranial-intracranial bypass,
while carotid ligation fairly can be considered an
obsolete technique [12]. Endovascular management
consists of stent-graft placement with or without coil
embolization [13].

Endovascular treatment has not been adopted is
patients with MS mainly because of anatomical factors.

CNYYHAU U3 NPAKTUKMU

The proximal and distal portion of the ICA is usually
elongated and tortuous making stent-grafting unsafe
because of the risk of kinking and thrombosis. In
addition, it should be taken in account that presumably
the weakened vessel wall would increase the risks of
complications secondary to graftinsertion. Open surgical
intervention is the standard treatment for aneurysms
caused by connective tissue disorders. Concerning
the reported cases in the literature of internal carotid
aneurysms in MS patients, the surgical technique
predominantly chosen was excision of the aneurysm
with end-to-end anastomosis of the extracranial ICA
(table 1). Overall, the adoption of the aneurysmectomy
with end-to-end anastomosis technique resulted in
uneventful recoveries for the majority of patients. Usually
the extracranial ICA is elongated in such patients and an
end-to-end anastomosis can be safely performed without
any tension. In the published literature there is also a
case where an interposition vein graft was constructed
and another where carotid ligation was performed
[5, 6]. Finally a 50 male patients with bilateral ICAand a
vertebral artery aneurysm was treated conservatively but
died a few weeks later because of aortic dissection [2].

Conclusion

Only a few cases of extracranial carotid aneurysms
associated with MS have been described. Open
surgical repair is the treatment of choice in these
cases. Aneurysmectomy with end-to-end anastomosis,
seems to be a safe option with uneventful outcome. The
endovascular option could be an alternative however it
has not applied in any patient with MS and extracranial
ICA aneurysm until now, according to the published
literature.

Table 1

Cases of extracranial carotid aneurysms in patients with Marfan syndrome

Ta6nunya 1

Cnyyau BHe4YepenHbIX COHHbIX aHEBPU3M Y NaLUeHToB ¢ cuHapomom MapdaHna

Author Year Age/sex Presentation Treatment Complications
: Pulsatile mass, Excision, end-to-end
Hardin [4] 1962 73/F blackout spell anastomosis none
Latter [5] 1989 | 45/F Pulsatile mass gi(gf'ts'on’ interposition vein none
Petrovic [6] 1991 20/M Pulsatile mass Excision and ICA ligation none
: Excision, end-to-end
Ohyama [7] 1992 23/F Pulsatile mass anastomosis none
Sjtajzel [2] 2001 50/M Asymptomatic Conservative Death caused by aortic dissection
Excision, end-to-end . . .
Ito [8] 2007 67/F nr anastomosis Mild swallowing disturbance
. . Excision, end-to-end . . .
Bouziane [9] 2013 42/F Pulsatile mass anastomosis Mild swallowing disturbance
Fankhauser [3] | 2015 nr nr Open surgery nr
) Excision, end-to-end
Re [10] 2016 62/F Asymptomatic anastomosis nr
) Excision, end-to-end
Yamamoto [11] | 2017 64/F Pulsatile mass anastomosis none
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YAK 616.137.86-005.4-08

BO3MOXHOCTU APTEPUAJIBHOIo TPOMBOJIN3UCA
B COCTABE 9HO,0BACKYJIAPHON PEBACKYJIAPU3ALUN
TPOMBO3MBOJIMMECKOWN OKK/TIO3UU APTEPUN
HWKHEN KOHE4YHOCTHU

W. H. CoHbkuH, . B. Kpeinos, B. 0. MenbHuk, A. U. Amabekos
HY3 «[JopoxxHasa knuHu4yeckasa 6onbHUYya» OAO «PXX/[»

BonbHaa b., 1954 r. p., nocTynuna B OTAeNEHNE
cocyauncTon xupyprum HY3 «[JopoxHaa KnnHu4de-
ckaa 6onbHUua» OAO «PXO» 22.04.2018 c oua-
rHo3om: MBC. NocTosHHaa dpopma MepuaTenbHOM
aputMun. Tpom603M0O0NMA NeBOV NOAKONIEHHOMN
apTepuu (NpennosioXnTeNnbHO OT Havyana MapTta
2018 ropga). Tpomboambonnyeckas oKKIO3Us Noa-
KOJNIeHHOW apTepuu cnesa. Kpntnyeckasa nwemmd

KIMMHNYECKAA BOJIbHMLA Ne 3 (25) 2018

I.N. Sonkin, D. V. Krylov, V. Yu. Melnik, A.l. Atabekov

ARTERIAL THROMBOLYSIS IN CASE
OF LOW EXTREMITY EMBOLISM

Railway Clinical Hospital

NeBOM H/K (XpOHMYecKkaa apTepuanbHas HegocTta-
TOYHOCTb 3 CT. NO knaccuodukaumm A. B. TTokpoB-
ckoro) (puc. 1).

YunTbIiBaS CPOKU 1 XapakTep OKK03unmn 23 anpens
2018 ropa 6bin1a npon3eegeHa rnonbiTka 9HA40BaCKY-
JIIPHOW pekaHanuaauym 1 6anioHHON aHrMOMNIaCTUKK
OKKJ103U1M, KOTOpas 3akoH4YUSIaCb TPOMOGO30M 30HbI
PEKOHCTPYKLMMU (pUC. 2).
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Puc. 1. AHrnorpammMa nauneHTkmn b. npy noctynieHnu.
OTcyTCcTBME KOHTPACTUPOBAaHWS MNOAKOJEHHOM apTepum caesa

Puc. 2. ToomM603 30HbI PEKOHCTPYKLIMU MOCse 6alsIOHHOV aHIrMOMAacTUKM NOAKOJI@HHOM apTepum

Puc. 3. CocTosiHne nocse Tpomboam3unca.
YeTko BuAHbLI rpaHuLbl MOPaxXeHusl, noasexatume CTEHTUPOBaHMIO
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Puc. 4. AHrnorpamma nauneHTkm b. nocse npoBegeHHOro 1e4eHmns

B cBa3K ¢ 4em nNpoBeAEeH CENEKTUBHDIN apTepu-
allbHbI TPOMOBONM3NC ¢ NomMoLubto tPA B TeueHue
12 yacoB ¢ NONOXUTENBHOW AnHamMnkon (puc. 3): pe-
rpeccmpoBana KJjnHUKa KPpUTUYECKON UieMnn H/K,
NosIBUJICS NY/bC Ha NOOKONEHHOM 1 6epLIoBLIX apTe-
pusx, oNpenenmancb rpaHnLLbl OTCIOEHHOW UHTUMBI
M cTapblX TPOMBOTMYECKNX MaACC.

YeTko oyepyeHHass aHaTOMUSA NopaKeHns no3Bo-
Mna npeunsnoHHO UMMIAHTUPOBATL 2 CTEHTA Supera
4 x 60 MM 1 6 x 90 MM (puc. 4), TEM CaMbIM OKOHYa-
TeNbHO BOCCTAHOBMB KPOBOTOK B KOHEYHOCTN.

YAK 616.133.33-089

B Mupe LWwnpoko npuMeHsaeTCcs CeNneKTUBHbIN ap-
TepuasbHbIli TPOMOONN3UC B CBSA3U C €ro YHUKab-
HbIMW BO3MOXHOCTAMW IN3NPOBaTb TPOMO/aM0O0N
Kak Npu4nHy nwemMunm H/K, BOCCTaHOBUTb nepdy3nto
KOHEYHOCTW, IOKaNnM30BaTb NPUYMHY TpOMOO03a (CTe-
HO3, OKKJII03U1S, 9KCTpasasar) U co34aTb YCI0BUSA
04 nocnenyouein Koppekunuy npuyYmnHbl emMmnm
KOHe4HOCTW. B npeacTaBiieHHOM Kece Mbl nokasasnm
BO3MOXHOCTWU TPOMBONM3NCa Kak KOpPPErnpytoLLe
npouenypsl B COCTaBe 3HO0BACKYISAPHOW peBacky-
napusaumn H/K.

TYNASQ TPABMA BE3bIMAHHOW APTEPUU Y NALMUEHTA
C NOJIUTPABMOW — SHAOBACKYIAPHbIA NOAXOA,

'K. AHe, ?H. WipudxapaH, M. Ecnamu

'MeduyuHckuti lenmp Mepcu o6weli xupypauu YHusepcumema lummc6ypaa (CLUA)
2MeduyuHckuli Jenmp Mepcu cocyoucmoti xupypauu YHugepcumema lMummc6ypeaa (CLUA)
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BLUNT TRAUMATIC INNOMINATE ARTERY INJURY IN A POLYTRAUMA PATIENT:
AN ENDOVASCULAR APPROACH TO TREATMENT

PE®EPAT. Tynas TpaBma 6€3bIMSIHHON apTepun 1 Apyrux Kpyn-
HbIX COCYL0B — PEAKOE, HO TAXenoe nospexaeHue. B nutepartype
OMNCAaHO, YTO MeHbLUe 4eM 5% paHeHbIX NaLMEHTOB BbIXMBAKOT
no fopore B rocnutarsb, a rocnntasnbHas CMEPTHOCTb 4OCTUraeT
10-25% [1]. B 130 n3 132 cnyyaes, onybnmkoBaHHbIx H. Hirose
nl. S. Gill, nppeano4YTUTENbHLIM METOA0M OnepaLnmn 6bii OTKPbI-
Tbii. HeMHOro cny4aeB nokasasv BO3MOXHOCTb 9P PEKTUBHOIO
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SUMMARY. Blunt traumatic injuries to the innominate artery and
other great vessels are rare but devastating injuries. It has been
reported that less than 5% of the injured patients survive en route
to a hospital with in hospital mortality rates ranging from 10-25%
[1]. In 130 out of 132 cases reviewed by H. Hirose and I. S. Gill,
the preferred treatment choice has been open surgical repair
[3]. Few cases reports have shown endovascular approaches to
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MCMNOJIb30BaHUSA 3HA0BACKYISPHOI0 NoAxoAa, Ho OH TpebyeT no-
BTOPHOE XMPypruyeckoe BMellaTenbcTeo. B AaHHOM HaGntoaeHum
Mbl NPeACTaBAseM yCrneLHOoe NCNOoIb30BaHNe 9HA0BACKYNSPHO-
ro MeToAa npu Ie4eHnn Tyno TpaBMbl 6e3bIMSHHO apTepun.

KJTMIOYEBbBIE CJIOBA: Tynas Tpasma 6e3bIMSHHON apTepum, aH-
[0BacCKyNsipHbIA noaxon, ncesnoaHeBprnamMa 6e3bIMaHHON ap-
TepPUU, CTEHT-rpadT.

Case report

A 34 year old male was involved in a helmeted
motorcycle collision at night and was brought to a
level 1-trauma center. Upon examination, the patient
was clinically intoxicated but was alert and protecting
his airways. Vital signs were stable with systolic blood
pressure in the 150s and a heart rate between 60-70.
His oxygen saturation was 99% on room air. The patient
had lacerations to his face and had tenderness in his
upper chest. Pulse examination revealed equal bilateral
carotid, radial, and distal pulses. Chest radiograph in
the trauma bay showed a widened mediastinum and
FAST exam was negative. Computed tomography with
contrast of the entire body revealed multiple facial
fractures, two leftrib fractures, aright clavicle fracture,
and innominate artery injury with pseudoaneurysm
and hemorrhage into the mediastinum with dissection
of the left carotid and subclavian arteries. The patient
continued to be in stable condition with equal pulses
and the decision was made to transfer the patient
to the intensive care unit for further monitoring. The
patient was started on ASA per neurology for the
carotid and subclavian artery dissections. In order to
prevent further dissection and possible rupture of the
innominate pseudoaneurysm, alabetolol infusion was
used to maintain a SBP cap of 120 mmHg.

The patientwas then taken to the angiography suite
the next morning where a pseudoaneurysm was seen
at the takeoff of the innominate artery from the aorta.
Given the inherent risk of treating great vessel injuries,
the decision was made to transfer the patient to a
hybrid-operating suite with cardiac surgery available
for backup. The goal of the endovascular approach
was to exclude the pseudoaneurysm. Percutaneous
access was achieved with an R common femoral
artery puncture and an R brachial artery cut-down.
A 11 mm x 39 mm Viabahn (GORE Technologies)
covered stent-graft was placed at the site of the injury
and post dilated with a 14 mm x40 mm balloon. Repeat
angiography showed that the covered stent-graft did
not occlude the proximal innominate artery injury and
the decision was made to place another 11 mmx39mm
Viabahn stent-graft. However, during the second
deployment, the patient became disinhibited on sedation
and the stent-graft again did not cover the injury site.
A body floss technique was thus used to stabilize the
innominate artery for proper stent placement. A third
12 mm x 29 mm Viabahn stent was correctly placed
at the origin of the innominate artery and excluded
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treatment to be initially effective but have often required secondary
surgical intervention. Here we present a successful case of using
an endovascularapproach to treating a blunttraumatic innominate
artery injury.

KEY WORDS: blunt traumatic innominate artery injury, endovascular
approach, pseudoaneurysms at the proximal innominate artery,
stent-graft.

TRAUMA
Fn  SUPINE

Figure 1. Chest radiograph in the trauma bay shows
a widened mediastinum

Puc. 1. PeHTreH rpyaHow kieTku B 0671aCTv TPaBMbl YKa3blBaeT
Ha pacLumpeHne cpenocTeHus:

Figure 2. Computed tomography of the chest reveals
a pseudoaneurysms at the proximal innominate artery

Puc. 2. KomrbloTepHasi TOMorpagus ykasbiBaeT Ha Hanmume
rcesa0aHeBpPU3MbI NPOKCUMAasbHOIo CerMeHTa
6e3bIMSIHHO apTepun
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CNYYHAU U3 NPAKTUKH

the injury. The right brachial arteriotomy was closed
primarily and an 8 Fr Angio-Seal closure device was
used to close the R common femoral artery access.
The patient was started on 75 mg PO of Plavix daily.
The patient’s postoperative course was complicated
by altered mental status on post procedure day two.
A CT scan of the head showed an acute/sub-acute
infarct within the right occipital lobe and superior
R cerebellar hemisphere with local mass affect. No
gross intracranial hemorrhage was seen. Neurosurgery
was consulted and declined any operative intervention.
Arepeat CT angiography of the head on post procedure
day six revealed an evolving R occipital lobe infarct
with no change in the neurological exam. The patient
was discharged home in stable condition. Repeat
CT angiography of the head and neck on post procedure
day ten showed a patent stentin the innominate artery and
no vascular occlusion in the neck. The L subclavian and
carotid dissections had also resolved. At one month follow
up, the patient continued to have a patent stenton CT angio-
graphy of the neck and had no neurological deficits.

Review of literature / Discussion

Blunt innominate artery injuries are a rare entity.
The largest review of literature was compiled by
H. Hirose nl. S. Gillwho reported on 132 total cases up
to until 2004 [3]. The vast majority of the injuries were
due to motor vehicle accidents (88,9%). Concomitant
injuries are common given the substantial amount of
force needed to be transmitted through the thoracic
cavity to damage the innominate artery. Rib fractures,
aorticinjuries, head trauma, and clavicle fractures are
often seen with IA injuries. According to H. Hirose and
I. S. Gill, abnormal pulse exam was found in 58,8% of
the patients and a widened mediastinum was seen
in 86,8% of patients. Proximal IA injury was seen in
81,8% of cases. Surgical repair was performed
in 130 out of 132 patients with and without cardiopul-
monary bypass. Overall mortality was 6,8% and post-
operative stroke rate was 4,5%.

AMEDLINE search of treatment of blunt great vessel
injuries done by Nieto revealed only 10 case reports
of endovascular or hybrid treatment [3]. Of those, only
one case report describes using a 13 mm x 25 mm
Viabahn covered stent-graft to exclude a distal
innominate artery pseudoaneurysm. However, the
distal seal was not achieved given proximity to the
R common carotid artery. Ultimately, the patient required
an R carotid to subclavian bypass with ligation of the
proximal subclavian artery 5 days post stenting.

In addition, the largest single institution experience
of using endovascular techniques to treat blunt thoracic
outlet injuries was conducted at the University of
Washington by Shalhub et al. Of the 34 patients who
sustained injuries to either the innominate, subclavian
or axillary arteries, only 12 patients underwent
endovascular repair and only 1 of those patients had
an injury to the innominate artery [4].
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Figure 3. Computed tomography of the chest revealing
mediastinal hemorrhage

Puc. 3. KomnbloTepHasi TomMorpagusi BoisiBuIa KPOBb
B CpenocTeHun

Figure 4. Axial view of the L common carotid and
subclavian artery dissection

Puc. 4. AkcnasibHbI BUa ANCCEeKLUNY J1I€BOV 0OLLE COHHOM
W NOAKIIIOYNYHOV apTepuni
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Figure 5. Initial aortic angiography showing the innominate

artery pseudoaneurysm

Puc. 5. AHrnorpacgus nokasbiBaet Haim4ne rncesaoaHeBPU3Mbl

MPOKCUMAIIbHOIO CerMeHTa 6€3bIMSIHHO apTepum

Figure 7. Aortic arch angiography after the deployment
of the second stent-graft, which did not cover the origin
of the innominate artery off of the aorta

Puc. 7. AHrnorpagusi gyrvi aopThl 110¢/1€ yCTaHOBKU BTOPOro
CTeHT-rpagra, KOTOpPbIVi He NEePEKPbLIN yCTbe 6E3bIMSIHHO
apTepun 1 BbIKJIIOYNI1 11CEBA0AHEBPUIMY
POKCUMAasIbHOro CerMeHTa
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CNTYHAU U3 NPAKTUKHU

Figure 6. Aortic arch angiography after deploying the first

Gore Viabahn stent-graft

Puc. 6. AHrnorpagus ayrvi aopTbl 110c/ie yCTaHOBKU MNEPBOIro
cTeHT-rpagpta Gore Viabahn

Figure 8. Aortic angiography after the deployment
of the third stent, which adequately covers the origin
of the innominate artery and the exclusion
of the pseudoaneurysm

Puc. 8. AopTorpacusi nocne ycTaHOBKW TPETLErO CTEHTA,
KOTOPbIV nepekpbis ycTbe 6e3bIMSIHHOM apTepumn
W BbIKJIOYUI1 [ICEeBA0aHEBPU3IMY
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CNYYHAU U3 NPAKTUKH

In our experience, careful patient selection is needed
to justify endovascular repair of alesion. If the anatomy
is suitable and if the lesion can be safely traversed
with a guidewire, a stent-graft is a viable option. In our
case, the innominate was accessed by a retrograde
brachial and an antegrade femoral approach. A body
floss technique was utilized to given the relative laxity
of the distal innominate artery compared to the tight
fixation at the aortic arch [1].

Given the dearth of information regarding outcomes
of endovascular treatments of blunt injuries to the
great vessels, the gold standard continues to be open
operative repair. A median sternotomy with or without
cervical extension is the incision of choice with primary
repair of the injuries when possible. Bypass grafts can
be used with or without cardiopulmonary bypass [2].
The literature suggests operative repair in younger and
relatively healthier individuals given the high morbidity
associated with a median stemotomy. Endovascular
intervention may be better suited for higher risk patients
with multiple comorbidities. However, great difficulty
exits with analyzing different treatment modalities given
the rarity of innominate artery injuries and the lack
of long term and multicenter data. In conclusion, an
endovascular approach with stent graftsis a reasonable
way to treat bluntinnominate artery injuries but needs
to be specific to each individual patient. Further
analysis will be conducted on multiple patients with
endovascular intervention for bluntinnominate artery
injuries at UPMC.

LITERATURE

Figure 9. One month follow up post procedural computed
tomography of the neck shows a patent stent with
no occlusion of the innominate or neck vessels

Puc. 9. OanH mecsu rnocJsie onepaumm — KOMbOTEPHas!
TOMOrpagus Levi nokasbiBaeT NPOXOANMbIN CTEHT 6e3
NPU3HaKOB OKKJ103uM Ge3bIMSHHOM Vv APYIrUX apTepuii
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XKypHan «KnuHunyeckaa 6onbHuua» @rbyY3 «KnuHuyeckas 6onbHuua Ne 122 nmenun J1. I. Cokonosa
depepanbHOro Megmko-6MoNorMyeckoro areHTCTBa» BblMYCKAETCs exXekBapTasbHO.

B >ypHan npuHUMaloTCs cTaTbl U COOBLLEHNS MO Hanboee 3Ha4MMbIM BOMPOCaM Hay4YHOWN 1 HAay4YHO-MpakK-
TUYeCcKoi, ne4ebHOo-NPodUIaKTUYECKON N KIIMHUYECKON, a TakXXe y4ebHoM 1 y4ebHO-MeToan4eckom paboThl.

PaboTbl ons onybnankoBaHWs B XypHarse OOMXKHbl ObiTb NPeAcTaB/ieHbl B COOTBETCTBMU CO CEAYIOLWNMN
TpeboBaHMAMMU:

1. CtaTbs fonkHa OblTb HanevyaTaHa Ha O4HOM CToOpoHe nucTa dopmaTa A4, C NONYTOPHLIM MHTEPBAJIOM
Mexay CTpOoYKamMu, CO CTaHAAPTHbIMY NONAsMuU (Crneea — 3 CM, cnpasa — 1 CM, CBEPXY U CHU3Y — 2,5 CM), C Hy-
Mepauuein cTpaHul, (CBepxy B LEHTpe, nepBas cTpaHuua 6e3 Homepa). TeKkCT HeoOXoaAMMO neyaTaTtb B pe-
naktope Word Bepcum oo 2003 skntounTtenbHo, wpnudtom Times New Roman, 14 kernem, 6€3 nepeHoCcoB.

2. O6beM 0630pHbIX CTaTel He JonXeH nNpeBblwaTb 20 cTpaHuL, NevYaTHOro TEKCTa, OPUrMHasbHbIX UC-
cnenoBaHuni, uctopmyeckux crtaten — 10 cTpaHuu, BKIOYas CAMCOK NMTepartypsbl.

3. Mpucbinatb cnegyeT 1 pacnevyaTaHHbIr 3K3eMMNAAP, NOAMUCAHHbIN HA TUTYSIbHOM JINCTE BCEMMU aBTO-
pamMu C ykasaHMeM AaThbl, N 31eKTPOHHbIN BapmnaHT Ha 9N1EKTPOHHOM HOocuTesne. B Havyane nepBov CTpaHuLbl
yKa3blBAOTCS MHULMANBI 1 daMuimm aBTOPOB, HA3BaHNE CTaTbW, HAMMEHOBAHME YYPEXAEHNS™, F[Ae BbINO-
HeHa paboTa (Ha pyCCKOM M aHIIMNCKOM si3blkax), KpaTkue cBefeHns 06 aBTopax, a Takxe JONXKHOCTb, Tene-
GOHHbLINM HOMEP 1 31EKTPOHHbLIN aapec aBTopa, OTBETCTBEHHOIO 3a CBA3b C pefakumen.

4. MNepBas cTpaHuLa foJIXKHA coaepxaTb pedepaT Ha PyCCKOM M aHIIMICKOM 3blkax (06 beMom He Boree
100 cnoB). B pedepate aonxHbl ObiTb N3JI0XXEHbI OCHOBHbIE PE3YJbTaThl, HOBbIE 1 BaXKHble acnekThl Uccrie-
DoBaHus nnn HabnoaeHnin, PedepaT He [onXeH cogepxaTte abbpesuaTyp. [lanee [onxkHbl OblTb NPUBELEHDI
KJIlOYEBbIE CJIOBA HA PYCCKOM U aHMnIACKOM s3blkax (He 6onee 10 cnos).

5. TekcT cTaTtbm AOJXEH ObIThb TLLATE/IbHO BbIBEPEH U HE A0JIXXEH COAepXaTb CMbIC/IOBbIX, Opdorpadunye-
CKMX, MYHKTYaLMNOHHbIX N CTUJIMCTUYECKNX OLLINOOK.

6. OcobeHHO TWaTenbHO cliefyeT onMcbliBaTb MaTepuasbl U MeTOAbl UCCNEN0BaHUS, TOYHO yKa3biBaTb
Ha3BaHWS NCMOJIb30BAHHbLIX PEAKTUBOB, GUPMY-U3FOTOBUTESIS U CTPAHY NPOUCXOXOEHUS.

7. Heponyctumo ncnonb3oBath B cTatbe daMmunnm, MHMumalbl 605bHbLIX MM HOMepa UCTOPUiA 60Ne3HM,
0COBEHHO Ha pUCYHKax unu poTorpadpusx.

8. Mpun N3n10XEHNN IKCNEPUMEHTOB HA XXUBOTHbIX YKAaXUTE, COOTBETCTBOBAIO I COAEPXKAHNE N UCTOJb-
30BaHue nabopaTopHbIX XNUBOTHLIX NPaBUIaM, NPUHATHIM B YH4PEXAEHUN, PEKOMEHAAUMAM HaLMOHANbHOMO
COBeTa Mo NCCef0BAHNAM, HALMOHAIbHLIM 3aKOHaM.

9. Bce unnoctpauum 4oKHbl 6bITe NPefocTaBeHbl oTaenbHbIMU palinamu B CMYK-mogenu, B popmare
TIFF nn6o EPS (6e3 ncnonb3oBaHunsa JPG-komnpeccun) ¢ paspelleHmem He meHblue 300 dpi B macwTtabe 1:1.
HasBaHue nNpunoxeHHOro ganna goIXXHO COOTBETCTBOBATL NOPALKY HYMepaLuun pucyHka B TekcTe. lNMoanum-
CU K MIOCTPaLUAM A0JIKHBI ObITh pa3MelleHbl B OCHOBHOM TekCTe. Ha kaxabli pUcyHOK, avarpaMmmy nim
Tabnuuy B TekcTe 0683aTesNIbHO A0JKHA ObITh Cebliika. B nognucsax k MukpodoTtorpadusm, aneKTpoHHbIM
MukpodoTorpadusam obsa3aTesibHO crieayeT ykasblBaTb METO/ OKpacku M 0603HavaTb MacLuTabHbIN OTPE3OK.
Ounarpammbl foSIXHbI ObITb BbINOSIHEHEI B MporpaMmmMe Excel n npunoxeHsl oTaenbHbIM daiiniom.

10. bubnmnorpaduryeckme CCblIKU B TEKCTE A0JIKHbI AaBaTbCs Lndpamm B KBagpaTHbIX CKOOKax U CooT-
BETCTBOBATb CMUCKY JINTEPaTypbl B KOHLE cTaTbu. B Havyane cnucka B andaBUTHOM NOpsaKe yKa3biBaoTCs
OTeYeCTBEHHbIE aBTOPbLI, 3aTEM — 3apybexHble, Takxe B afidaBUTHOM nopsake. O6LWwmii 06bEM CCbINIOK HE
6onee 15.

11. Bubnnorpadpuryeckoe onncaHne nuTepaTypHbIX MICTOYHMKOB A0/IXHO COOTBETCTBOBATL TPEOOBAHMAM
FOCT 7.1-2003 «bubnnorpadpudeckas 3anncb. bubnunorpadpunyeckoe onncaHne gokymeHta. Obuwme Tpe-
6oBaHus 1 NpaBuna coctasnenus», FOCT 7.0.5-2008 «bubnmnorpadmryeckas ccoinka. Obwmne TpeboBaHns
K NpasuiiaMm COCTaBEHUS».

12. He npuHumatoTcs paboTbl, paHee onybanKoBaHHbIE B APYIMX U3AAHUSX.

13. Pepgakumsa nmeet npaBo TpeboBaTb OT aBTOPOB YTOYHEHWNI, UBMEHEHU, a TakXe CoKpaLleHUs 00b-
emMa martepuana.

14. MaTtepuanbl, 0pOpMJIEHHbIE HE B COOTBETCTBUM C NpaBmiamu, K nyéamkaumm He NpMHUMatoTCs.

15. MNMpucnaHHblie Matepuasnbl NO YCMOTPEHUIO PELKOIEr HANPaBNAOTCA 4SS PELEH3NPOBaHUS Yie-
HaM pefakuMOHHOro CoBeTa.

lNpumeyaHue
* — YkasbiBaeTcs MNoJIHOE Ha3BaHUE OPraHn3aunm, Y4pexaeHus, Kak B y4peamnTesibHbIX JOKYMEHTAax.
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KJIMHUYECKAA BOJIbHULIA Ne 122 um. J1. . COKOJIOBA

depepanbLHOro Meguko-6MoIOrMYECcKOro areHTcTea

KpynHenwunin MHOronpo@usibHbii 60/1IbHUYHO-NOJIMKJIMHNYECKNA KOMMJIEKC
Bbico4yanLuuii ypoOBEHb OpraHM3aumm ne4edbHoro npouecca
OTtnuyHaga matepuanbHO-TeXHU4Yeckas 6asa

¢ MoNUKNUHUYECKUil KOMMNNEeKCc, o6cnyxueaowmin 6onee
1500 nauneHTOB B AEHb.

e CtaumoHap ¢ nafataMmu KOM$OPTHOro npebbiBaHUS.

¢ LLiInpokunin nepeyeHb XMPypru4eckom nomMoLLm no Hanpae-
NIeHUsM: o0Lasa XMpyprus, XMpyprus ne4eHm n Xen4eBbiBO-
ASWUX NyTen, yponornus, rmMHeKoors, NnpoKTosorus, cocy-
ANCTas XUpyprua, aHrmokapauonnacTtuka, opranbmonorums,
OTOPUHOJIAPUHIOJIOrUS, XUPYPIrUs MArKNUX TKAHEN, nnacTuye-
CKasl U PEKOHCTPYKTUBHASA XUPYPrus, XMpypruyeckas KocmeTo-
NOrus, HeMpPoOXMpyprusa, TPaBMaTosIorus, 4ealCcTHO-NMueBas
XUPYPrus, Xmpyprus SHA0KPUHHOW CUCTEMBI.

¢ HoBeiiune MeToabl Ie4EeHNS OHKOJIOrMYeCcKux 3abosieBaHuniA.

¢ Bonee 1000 onepauuii Ha OTKPbLITOM CEPALLE MO COBPEMEH-
HbIM MeTOoAMKaM.

* DKCTPEHHaa Xupyprusa 24 yaca B CyTKU.
¢ Jlanapockonuyeckue n 3HA0CKONUYecKne onepauum.

e KnuHuueckas nabopatopus co cnyx60i1 akcnpecc-gua-
rHOCTUKU, UMMYHOJIOrM4yeckas naboparopus, naéopartopus
6aKTepuronornyieckmx u BUPyCcosiormiecknx uccriefoBaHuii.

L4 ¢yHKLII/IOHaJ1bHa§| n ynbTpa3ByKoBaa ANarHOCTUKa Ha Cco-
BPEeMEeHHOM 060pyA0BaHMM SKCMEPTHOro Kiacca.

¢ KeanudvunposaHHasa nomoulb Npu o6LeTepaneBTUYECcKom
nartonorum, 3a6oneBaHusaX BHYTPEHHUX OPraHoB, cepaua,
B TOM Yucne uHopapkrTe Mmmokapaa, HEBPOJIOTU4ECKUX U aep-
MaToJIoOrM4ecknx 3aboneBaHnax.

¢ BbICOKOTEXHOJIOrM4YHas MeAULMHCKas NOMOLLb B paMKax
HauMOHaJbHOW NporpamMmmsl «340pOBbE» NO OpaxuTepanum,
KOXJieapHO UMMaHTauun, TopakajabHOW XMpPyprum, aHAo0-
KpuHonoruum, optansmonorun, IKO.

¢ Becb cnekTp metoank MPT, oAHOMOMEHTHbIE UCCNEA0BaAHUSA
BCEro Tesia ¢ 60/bWMM NPOCTPAHCTBEHHbIM pa3pelleHnemM.

¢ HoBeiimasi ramma-kamepa (paanoHYK/IMAHbIE UCCNEeAO0BaHNSA)
C LUIMPOKUM ANanasoHOM PEXMMOB — AMHAMUY€EeCKUM, cTaTn4ye-
CKUM, TOMOrpadpunyeckum, CKaHupoBaHue ckeneTa naumeHTa.

e Jlupupyowue no3vLMm B UCC/IeLOBaHUSIX METOAO0M 3HA0-
cKonuyeckou ynetpacoHorpacdpum (SuaoyY3H).

* UccnepoBaHuns XKenyao4yHo-KUWEeYHOro TpakTta c nomMmoulbio
Bugeokancynbl — MUWHMATIOPHON KaMepbl-KOMMblOTEpa.

e CoG6cTBEeHHaa cnyXx6a cKopoli MeaULLMHCKOW MOMOLLNA.

e CneuunanbHble nporpamMmmabl OGCﬂeAOBaHMﬂ B MakCcumMmalsibHO
KOpOTKI/II7I CPOK Ha Oase nMPUeMHOro otTaesieHus.

194291, CankT-MeTepOypr, np. KynbTypsl, 4. 4
EAvHbIN THOOPMALMOHHO-CNPaBOYHbIA LLEHTP

(812) 363-1-122

www.med122.com
Nuuenana Ne pC-78-01-003012 o1 18.07.2017



depepanbHoe rocypapcTBeHHOE GI0MKETHOE yupeXaeHune 34paBooXpaHeHus

KITIMHUYECKAS BOJIbHULLIA Ne 122
nmeHnun J1. . COKOJIOBA

dDeuepaanoro MeOuKo-0MoNornieckoro areHTCcTea

Naypeart MNMpemun CaHkT-IMNeTepbypra no kavectsy 2003 rona
OunnomaHnT Mpemun Mpaeutensctea Poccum no kavectsy 2004 rooa

BANOAUCKNUA ODUJTUAN

O OKA3AHUA 9KCTPEHHOU MEOVULMHCKOUW NOMOLLUMN

B PAMKAX ®ELEPAJIbHOW LIEJIEBOW NMPOrPAMMbBI
«MOBbILUEHUE BESOMNMACHOCTU AOPOXXHOI0o ABNXEHUA B 2013-2020 TrOOAX>
Jvuenans Ne dC-78-01-003012 o1 18.07.2017

Haw agpec:
175400, HoBropoackas obnacts, . Bangain, yn. lNecyanas, o. 16
(Ha TeppuTOopUN Banpoanckom UeHTPpanbHOM PANOHHON OOMbHULLbI)

+7(911) 636-1-122
perncTtpartypa +7 (81666) 2-88-22
Ten./¢dakc +7 (81666) 2-88-35
e-mail: vkb@medi122.com

* WWW.MED122.COM




