O63opHas cTaThs

PART 2

Acute ischemic stroke (ais)

Acute ischemic stroke (AIS) is a common dis-
order with almost 700000 new or recurrent events
per year in the United States. The risk of AIS var-
ies by region, with the highest incidence occurring
in the so-called stroke belt in the southern part of
the country [1]. The risk of AIS varies among Afri-
can Americans, Latinos, and Caucasians, with the
highest risk in African Americans. The risk of AIS
increases with age, and the ageing of the US popu-
lation portends an increase in AIS incidence and
prevalence over the next several decades, despite in-
creasingly effective efforts to treat stroke risk factors
and the use of other preventive strategies [2]. The
incidence of AIS is also increasing in many other
countries, largely related to potentially modifiable
risk factors, especially in the developing world [3].
The incidence of AIS is also greater among women
beginning with an increased risk in the perimeno-
pausal period and continuing into older age groups
[4,5]. The looming increase in AIS patients in the
United States and around the world makes it in-
cumbent that better acute therapies be developed
and implemented to improve outcomes of AIS pa-
tients.

The pathophysiology of AIS is both simple and
complex. Simple in that the initiating event is the
occlusion of an intracranial or neck blood vessel that
in most cases impairs blood flow to a portion of the
brain, leading to infarction of brain tissue in the part
of the brain supplied by that blood vessel. The vessel
occlusion can occur in relationship to a local vessel
occlusion typically in patients with intracranial ath-
erosclerosis, artery to artery embolization typically
from an internal carotid artery (ICA) plaque, or
secondary to embolization of a clot from the heart
to a brain vessel as exemplified by atrial fibrillation.
The process of ischemic brain injury is complex be-
cause many different cellular consequences occur
when cerebral blood flow (CBF) is substantially re-
duced or absent (Fig. 1) [6]. The ischemic cascade
at a cellular level induced by reduced/absent CBF
has been studied for decades, and many different
pathways have been identified. The consequences of
brain ischemia differ in white and gray matter, so
the temporal evolution in these brain regions may
differ as may approaches to neuroprotection. Some
components of the ischemic cascade are activated
early after the onset of ischemic injury and others
at later time points [7]. It must be recognized that
the mechanisms of ischemic injury are different in
brain regions with little or no residual CBF than in
regions with more modest reductions. The tempo-
ral evolution of ischemic injury toward irreversibil-
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OcTpolii MIIeMUYeCKUl MHCYJIBT

Octppiii uiemuueckuii uHcyast (OMUN) sBser-
Cs1 pacIIpoCTpaHeHHBIM 3a00eBaHueM, B COeTMHEHHBIX
IlTarax exxeronmHo pukcupyercss okono 700 000 HOBBIX
Wau nopTopsioiuxcs ciydyaeB. Puck OMU Bapbupyet B
3aBUCUMOCTU OT PervoHa, MpuyeM camasi BbICOKasl ya-
CTOTa BCTPEUYAETCSl B TAaK HA3bIBAEMOM «MHCYJIETHOM I10-
sice» B FO3KHOI yactu ctpansl [1]. Puck OMU Bapsupyet
cpenu abhpoaMepUKaHIIEB, JATUHOAMEPUKAHIIEB U TIPET-
CTaBUTEJIEN EBPONEOUIHOM PAChI, IPUYEM CaMblid BbICO-
KWIi pucK y appoameprnkanien. Puck ONU yBenrmunBa-
eTcsl ¢ Bo3pacTtoM, U crapeHue HaceiaeHust CLLIA npen-
BellIaeT yBEJIMYEHME YacTOThl UM PaCHpOCTPAaHEHHOCTU
OUNMU B TeueHUE CIEMyIONINX HECKOIBKIX NECATIICTHI,
HECMOTPSI Ha BCE YCWJIMS MO CHUXXEHUIO BIUSIHUS (pak-
TOPOB PUCKA PA3BUTUSI MHCYJIbTA U KUCIIOIb30BAHUE ApY-
TUX TTPO(PUIAKTUUECKUX cTpaTeruii [2]. 3aboneBaeMOCThb
OMMU Taxke yBeTMIMBAETCSI BO MHOTMX APYTHMX CTpAHAX,
B 3HAYMTEJILHOM CTETIEHU CBsI3aHa ¢ MOTCHIMAIBHO MO-
JupuurpyeMbIMu (pakTopaMy pucka, 0OCOOEHHO B pa3-
BUBatoLuxcsi crpaHax |3]. 3adosneBaemMocts OUU Takoke
BBILIE CPEIM XKEHILIWH, HAYMHAs C MOBBILIEHHOTO prUCKa
B MepUMEHOIay3aJIbHOM TMEPUOAE U COXPAHSIOLIETOCs] B
CTapILMX BO3PACTHBIX rpynnax [4, 5]. PocT uncna nanu-
entoB ¢ O B CoeguHenHbIX LlITaTax 1 Bo BceM Mupe
00yCI0BIMBAET HEOOXOIMMOCTD pa3padOTKU U MPUMEHE-
Hus 6oJiee 2 HEKTUBHBIX METOAOB J€UEHUsT OCTPhIX CO-
CTOSTHUI JIIST YJIYUILIEHUS PE3yABTATOB JICUESHUSI MallueH-
ToB c OUN.

IMaropusuonorus OMM mpocta U ClOXHA OIHO-
BpeMeHHo. [IpocToTa 3aKkiiouaeTcs B TOM, YTO MHULIMH-
PYIOLLKMM COOBITUEM SIBJISIETCS OKKJIIO3Ms BHYTpUUEpen-
HOI'O WM ILIEAHOrO KPOBEHOCHOIO COCylAa, MpU KOTO-
Ppoii B OOJIBILIMHCTBE CIy4aeB HapyILLIAeTCsl KPOBOTOK B Ya-
CTU MO3ra. DTO MPUBOAUT K MH(PAPKTY MO3rOBOI TKaHU
B TOM YacTU MO3ra, KoTopasl Mojy4aeT KpOBOCHAOXeHUE
13 3TOorO0 cocyna. OKKITIO3UsT COCY/Ia MOXET TTPOUCXONTh
B CBSI3U C MECTHOI OKKITIO3UEN COCya, KaK MpaBUio, y
MaLMEHTOB C aTEPOCKICPO30M COCYIOB MO3ra; apTepuo-
apTepuaabHOI AMOOJIME, OOBIYHO U3 OJISIIIKU BHYTPEH-
Heli coHHoii aprepuu (BCA); wiu ¢ BTopuuHOii amM00-
JMeir TpPOMOOM M3 Ceplua B apTepUIO TOJOBHOTO MO3-
Tra, 9YTO MBI BUIIUM TIpY MepuaTebHoi aputMun. Ciox-
HOCTb ITPOLIECCa UILIEMUYECKOTO MOBPEXKAECHUS TOJIOBHO-
IO MO3ra CBs3aHa C Pa3IMYHbIMU U3MEHEHUSIMU Ha KJie-
TOYHOM YPOBHE, BOBHUKAIOIIMMU TIPU CHUXKEHUHU WU
npekpauieHun uepedpanbHoro kposotoka (LK) (puc. 1)
[6]. MmemMuveckuit Kackas Ha KJIETOYHOM YPOBHE, MH/TY-
LIMPOBAHHBIA CHIDKEHHBIM / oTcyTcTByommM 1K, m3y-
Yajcsl B TCUCHUE ACCITUACTUI, U ObUIO BbISIBACHO MHO-
IO pa3IMYHbIX MexaHu3MoB. TTocaeacTBusl UILIEMUU TO-
JIOBHOIO MO3ra B O€70M M CEpOM BEILIECTBE MO3ra pas-
JINYAIOTCS, MO3TOMY ObLIM OIMpeeeHbl Pa3HbIe MOIXO0-
JIbl K Tepanuu U Heliporporekuuu. HekoTopeie KoMIo-
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Fig. 1. A schematic representation of the cascade of ischemic injury over time.

Puc. 1. Cxemarnueckoe nzo6pakeHne Kackaaa ULEMUYECKOTro NOBPEeXXAeHUs B AMHAOMUKE.

ity is also different, with the possibility to salvage
ischemic brain tissue in regions with an initially
moderate CBF reduction because in that region, in-
farction may not develop for many hours [8]. This
potentially salvageable ischemic tissue is termed the
ischemic penumbra and is the target of acute stroke
therapy because saving all or part of the ischemic
penumbra by initiating timely AIS treatment is the
basis of acute stroke treatment [9]. Conversely, the
ischemic region that has already progressed to irre-
versibility is called the ischemic core. Both regions
can be identified and their extent approximated by
advanced computed tomography (CT) and magnet-
ic resonance imaging techniques that are clinically
available [10]. The extent of the ischemic penum-
bra and core changes over time, with shrinkage of
the former and expansion of the latter occurring
at varying rates in individual AIS patients with the
same location of vascular occlusion. The concept of
the ischemic core and penumbra may not be rele-
vant for small-vessel lacunar strokes involving white
matter, but seems to be appropriate for both larger
vessel occlusions secondary to local atherosclerosis
or cardiac embolism. Important factors that affect
the evolution of the ischemic core and penumbra
include temperature, metabolic factors such as glu-
cose, and collateral blood supply to the affected
brain region [11]. Interventions such as quickly re-

HEHTBI MIIIEMUUYECKOTO KacKaia akTUBUPYIOTCS cpasy I10-
cJie Havasla MIIeMUYECKOro MOBpPeXAeHUs, a IpyTue — B
0onee mozaHue cpoku [7]. Crenyet npusHaTh, YTO Me-
XaHM3MBI UIIIEMUUYECKOTO IMTOBPEXICHMS B 001aCTSIX MO3-
ra ¢ HU3KMM WU HyJIeBbIM ocTaTouHbiM LIK oTinyaior-
Cs1 OT TAKOBBIX B PErMOHAX C MEHEE CUJIbHBIM CHUXKEHUEM
LIK. BpeMmsi 10 pa3Butusi HEOOPATUMOIO UILIEMUYECKO-
O TIOBPEXICHMSI TaKKe Pa3IMIaeTCs, YTO JTaeT BO3MOXK-
HOCTb CHACTU UILIEMU3MPOBAHHYIO TKaHb MO3ra B 00J1a-
CTSIX C M3HAYAJIbHO YMEPeHHO cHIKeHHbIM LK, Tak Kkak
WH(}apKT B 3TOI 001aCTH MOXET HE Pa3BUThCS B TEUEHUE
MHOTUX 9acoB [§]. MmemMnsupoBaHHasi TKaHb, KOTOPYIO
MOXHO CMAcTU, HAa3bIBACTCS WUILIEMUYECKOI MOJYTeHbIO
U SIBJISIETCSI LIEJIBIO TePaIli OCTPOTO MHCYJIBTA, TTOCKOJIb-
Ky COXpaHEHME BCEM MM YACTU MILEMUAYECKON MOJTyTE-
HM IyTeM CBOEBpeMeHHOro Hauana jeyeHust OUU sapns-
€TCsI OCHOBOIA JieueHHUs ocTporo uHeysra [9]. M1 Hao6o-
POT, uleMuyeckasi 00J1IaCTb, B KOTOPOI ITOPOU3OIILTN He-
00paTUMBbIE TTOBPEXIEHNUSI, HAa3bIBAETCS UIIEMUYECKIIM
sgapoM. C MOMOIIbIO COBPEMEHHBIX U AOCTYMHBIX Me-
TO10B KoMIibloTepHoii Tomorpacduu (KT) u MarHutHO-
pe30HaHCHOI ToMorpaduu MOXHO UASHTU(ULIMPOBATDH
00¢ 00acTn 1 OTIPEACINTL UX TPUOJIM3UTEIIBHYIO TIPO-
TsKeHHOCTD [ 10]. CooTHOLIEHUE UILIEMUYECKOM MOITyTe-
HM U s1Ipa UBMEHSIETCS C TCUCHUEM BPEMEHU, ITPUUEM CY-
JKeHUE TIEpBOil 1 pacIIpeHKe TIOCIEIHETO TTPOUCXOIUT
C pa3InMYHON CKOPOCThIO U MHAMBUAYANbHO JUISI KaXK-
noro mnauveHta ¢ OMU npu oamHaKOBOM pacmnoJioxe-
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establishing CBF to the ischemic region, enhanc-
ing collateral blood flow, and drugs targeted at the
ischemic cascade can also affect the evolution of the
ischemic penumbra/cascade and form the basis of
AIS therapies that have been and will be developed.
Currently, AIS has entered a golden age brought
about by a confluence of factors, including an en-
hanced understanding of the basic pathophysiol-
ogy of focal ischemic brain injury, improved acute
stroke imaging, the proven efficacy of both intra-
venous and intra-arterial (IA) therapies to restore
blood flow, and improving care delivery systems to
allow for the expeditious treatment of AIS patients.

Acute ischemic stroke therapies

In a typical large-vessel anterior circulation
ischemic stroke, 1.9 million neurons, 14 billion syn-
apses, and 12 km (7.5 miles) of myelinated fibers
are destroyed every minute treatment is withheld.
Brain infarction from stroke leads to functional dis-
ability and death, making AIS an emergency that
requires hyper acute treatment. Historically, AIS
therapies, including thrombolysis and endovascular
revascularization, have lagged behind substantially
as compared with similar treatments in cardiology.
The influx of evidence supporting AIS thrombolytic
therapy in 1995 versus 1980s for ST-segment—el-
evation myocardial infarction and in 2015 for EVT
versus 1990s for acute coronary balloon angioplasty
serves as some striking examples of the historical
gap between these 2 vascular subspecialties. How-
ever, with the recent results of several clinical trials,
the era of acute stroke endovascular revasculariza-
tion has begun. Acute stroke therapies use a similar
paradigm to acute myocardial infarction: recanalize
the occluded artery to restore perfusion to tissue
that remains salvageable. Available AIS reperfusion
treatments include intravenous thrombolysis (IVT)
and EVT.

Endovascular therapy

EVT for AIS has undergone a major evolution
since its origins back in the 1980s when it was pure-
ly based on the IA administration of thrombolytic
agents directly into the clot. Potential benefits from
this treatment were shown initially in nonrandom-
ized studies, but it was not until the 1990s that the
PROACT-I trial randomized patients with angio-
graphically documented M1 and MCA—second seg-
ment occlusions to receive either IA recombinant
prourokinase or placebo within 6 hours from stroke
symptom onset [12]. IA recombinant prourokinase
was associated with higher recanalization rates than
placebo without a significantly increased incidence
of ICH. A subsequent phase 111 study (PROACT-11)

HUUM COCYAMCTON OKKITIO3MN. KOHIIETIIINS UIIeMIIecKo-
ro siipa U NOJIyTeHU, BOBMOXKHO, HE TPABOMOUYHA MIPU OK-
KJIIO3MU MEJIKHX COCYIOB C Pa3BUTHEM JIAKYHAPHbBIX UH-
CYJIBTOB TIPY MIIIEMUM OEJIOTO BEIIECTBA, HO, BEPOSITHO,
MPUMEHNMa TIPM OKKJTIO3UM KPYITHBIX COCYIOB BCIICII-
CTBUE aTepOTpOMOO3a WU TPOMO03MOO K. BaskHbIMU
(hakTOopamMu, BIMSIONIMMUI Ha pa3BUTHE UIIEMIYECKOTO
s7ipa M TIOJYTEHHU, SIBJITIOTCST TeMIIepaTypa, MeTaboIm-
yeckre (pakTophl, TaKMe KaK TIIIOK03a, M KoJulaTepaib-
HOe KPOBOCHAOXEeHMe MopaxkeHHOoI obnact Mo3ra [11].
Takke Ha pa3sBUTUE MILEMUYECKOM MOJYyTEeHU / Kackaaa
MOTYT BJIMSITh TaKWE BMEIIAaTeIbCTBA, KaK OBICTpOE BOC-
craHonneHue LIK B uinemuyeckoil objaactu, ycujieHue
KOJLIaTepaibHOIO KPOBOTOKA U MEAMKAMEHTO3Hasl Tepa-
mst. Ouu J1eskar B ocHoBe JieueHuss O 1 mpomormka-
10T pa3BuBatbest. CeTomHs HACTYITIT 30JI0TOM BEK B Jie-
yeHun OUMU, 310 00yCIOBIEHO MHOTUMU (hbaKTOpaMH,
B TOM uKclie 0ojee rTyOOKUM MOHWMAaHUEM MaTou3n-
OJIOTMY OYaTOBOTO UIIIEMUYECKOTO TIOBPEXKICHMS TOIOB-
HOTO MO3ra, YJIYYIICHUEM BU3YAJIM3aLUU OCTPOTO WH-
CyJIbTa, T0Ka3aHHOM 3(P(HeKTUBHOCTBIO BHYTPUBEHHOM U
BHyTpuaptepuanbHoil (IA) Tepanuu, HanpaBJIeHHONH Ha
BOCCTaHOBJIEHME KPOBOTOKA, a TakKyKe COBEPIIECHCTBOBA-
HUEM CHUCTEMbl MEIUIIMHCKON MTOMOILM, ITO3BOJISTIOLIEH
He3aMeUIMTENIbHO HayvaTh JeueHue 6oapHoro ¢ OMU.

Tepamuss OUN

[Ipy THNIMYHOM HILIEMUYECKOM MHCYJIBTE C OKKJIIO-
3ueit kpynHou aprepun (OKA) mnepenHero cocyancro-
ro OacceiiHa IIpM OTCYTCTBHUM JICUSHUS KaxKIyI0 MHUHY-
Ty paspywaiorcst 1,9 MaH HelpoHOB, 14 MIpH CUHAICOB
u 12 KM MUEIMHOBBIX BOJOKOH. MH(bapKT Mo3ra oT uH-
CyJ/1bTa NPUBOAMT K MHBAIMAM3ALMU U CMEPTH, UTO Jiej1a-
eT OMUM xpuTHIecKMM COCTOSTHUEM, TPeOYIOIINM MakK-
CHMAaJIbHO HEOTJIOXHOTO Je4eHUsl. IcTopuuecku Cloxu-
JIOCh TaK, 4To MeToabl JeueHust O, Bkiarouast TpoM00-
nutrnyeckyro tepanuto (TJIT) u a3HA0BaCKYISIpHYIO peBa-
CKYNIIpU3alIAio, 3HAYMTENBHO OTCTaBATIM OT aHAJIOTHY-
HBIX METOJIOB JIEUEHHUsI B KApAUOJOTuu. BeisiBieH e 10Ka-
3aTeNLCTB, MoaTBepxKAaoimx 3¢ dexktrBHocTh TIT mipu
OMMU B 1995 1. o cpaBHeHuto ¢ 1980-mMu TomaMu TTpu MH-
(bapkTe muokapaa ¢ nogbeMom cermeHta S7u B 2015 .
JUIsl 9HIoBackyasgpHoit Tepanuu (OBT) mo cpaBHeHUIO
¢ 1990-Mu romamu ST OCTPOI KOPOHAPHOM OaTJIOHHOM
AQHTUOIIIACTUKM, CIYyXWT SPKAM TPUMEPOM HCTOpUYIe-
CKOTO pa3pbiBa MEXIY 3TUMU JBYMsI COCYAUCTHIMU JUC-
uurinHaMu . OnHaKo Garofnapsi HeIaBHUM pe3yJsibTatamM
HECKOJIbKMX KIMHUYECKMX MCCIEMOBaHMI Havanach apa
SHAOBACKYJISTPHON peBACKYIISIPU3AIINT OCTPOTO MHCYITBTA.
B tepanuu ocTporo MHCyabTa MPUMEHSIETCS MapaaurMa,
aHaJIOrMYHasl TAKOBOM IPU OCTPOM MHMAPKTe MUOKap/a:
peKaHAIU3ALMS aPTEPUM TIPU 3aKYITOPKE 15 BOCCTAHOB-
JieHUs epgy3un B XKU3HECIIOCOOHOI TKaHU. J1oCTyIHbIe
penepdy3roHHble ipoLenypsl mpu OM U BkiItoyaloT BHYy-
TpuBeHHBIN TpoMObom3rc (BBT) 1 BBT.
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randomized 180 patients with AIS of <6 hours du-
ration and angiographically proven proximal MCA
occlusion to receive 1A recombinant prourokinase
plus heparin versus heparin alone [11]. Despite an
increased incidence of early SICH (10.2%), patients
treated with recombinant prourokinase had higher
recanalization rates (66% versus 18%; P<0.001) and
were significantly more likely to be independent at
90 days (40% versus 25%; P=0.04). The positive re-
sults of this trial stimulated the exploration of other
EVT recanalization approaches. Some of the pro-
posed approaches included microwire manipulation
of the clot, balloon angioplasty, manual aspiration
of the clot, and the combination of IV, IA tPA, and
low energy ultrasound, but none of them succeeded.

Initial evt approaches

The era of clot retrievers was launched with the
FDA approval of the MERCI (Mechanical Embolus
Removal in Cerebral Ischemia) retriever in 2004. This
approval was supported by the MERCI and multi-
MERCI trials, a set of prospective, nonrandomized,
multicenter, and single-arm trials designed to test the
safety and efficacy of this device in large-vessel AIS
patients with <8 hours of stroke symptoms. Successful
recanalization rates (Thrombolysis in Myocardial In-
farction score 2 and 3) were lower than expected, with
percentages ranging from 48 to 57 with MERCI only
and 60 to 69 with MERCI in combination with ad-
junctive therapies. Although the proportion of favor-
able clinical outcomes tended to be higher and mortal-
ity rates lower with better degrees of recanalization, no
significant difference was found when compared with
controls from PROACT-2 [13]. The FDA cleared a
second first-generation device for AIS, the Penumbra
Clot Aspiration system, in 2008 based on the results of
the Penumbra Pivotal Stroke Trial [12]. This prospec-
tive multicenter single-arm study evaluated the safety
and effectiveness of the penumbra system in the re-
vascularization of large-vessel AIS patients presenting
within 8 hours from symptom onset. Thrombolysis in
Myocardial Infarction 2 or 3-reperfusion was achieved
in 81.6% of patients without an increased risk of SICH
(11.2%) when compared with historical controls, doc-
umenting both device efficacy and safety. However,
despite the higher revascularization rates, only 27.7%
were clinically independent at 90 days compared with
40% in the control arm of PROACT I1.

Stent retrievers

Uncertainty as to whether such recanalization
could translate in better neurological outcomes
in AIS led to the development of second-genera-
tion devices, the stent retrievers. The 2 main re-
trievable stent systems developed are the Solitaire

DHI0BACKYJIAPHAS Tepanmusi

OBT npust OUU nipetepriena cepbe3Hblie U3MEHEHUS
C MOMEHTA CBOero BO3HUKHOBeHUs B 1980-x romax, Kor-
Ja OHa ObLJIa OCHOBaHA MCKJTIOUMTEIHbHO Ha BHYTPUBEH-
HOM BBEIEHUU TPOMOOJIUTUYECKUX areHTOB HETOCPE-
CTBEHHO B TpoMO. [1oTeHIIMaIbHbIE ITPEUMYLIECTBA 3TO-
0 JIeYeHMsI ObUIM IIEPBOHAYAIBHO ITOKA3aHbl B HEPaH-
JTOMU3MPOBAHHBIX MCCIEAOBAHUSIX, HO TOJBKO B 1990-x
romax B uccnemoBanun PROACT-1 6p1mm panmomMusm-
POBaHBI MALUEHTHI ¢ aHTMOrpaUIeCK MOATBEPKICH-
HbIMU OKKJItO3usiMU M1/M2 cerMeHTOB cpeaHeil MO3-
rosoii aprepun (CMA) mist nedenus 1A pekoMOMHaHT-
HOIl NPOYPOKKMHA30i WK iauebo B TeyeHue 6 4 ¢ Mo-
MEHTA TIOSIBJICHUSI CUMITTOMOB MHCYJBTa [12]. BBeneHue
TIA peKoMOMHAHTHOI MPOYPOKMHA3bl MPUBOAUT K JIyd-
1Iei peKaHaaIu3aluuu, 4YeM Iuianedo, 6e3 3HaYMTeIbHO-
IO YBEJIMYEHUS YACTOThI MaJIbIX BHYTPMMO3IOBBIX KpO-
BovznusHuit (MBMK). B nocnenytomem vcenenoBaHumu
111 daser (PROACT-II) 65u10 panmomusuposano 180 ma-
uueHToB ¢ OMU nMpomoKUTEILHOCTBIO MEHEE 6 9 U aH-
ruorpauuecky J0Ka3aHHOI OKKIIIO3MEN MPOKCUMAaIb-
HOro oTjeia cpejiHeit Mo3roBoii aprepuu (CMA) st no-
sydeHust [A peKoMOMHAHTHOM TIPOYPOKMHA3E B KOMOM-
HallUM C TEHApUMHOM II0 CPABHEHUIO C OIHMUM IeIlapu-
HoM [11]. HecMoOTpsi HAa MOBBILIEHHYIO YaCTOTY paHHUX
MBMK (10,2%), maimmeHTsI, ITOIyJaBIIIe peKOMOMHAHT-
HYIO TIPOYPOKMHA3Y, UMeJN 00Jiee BBICOKME MOKa3aTe T
pexaHamu3aumu (66% npotus 18%; p<0.001) u 3HAYM-
TEJILHO Yallle He HYKIATUCh OOJIbIIEe B MEAVIIMHCKOM TT0-
Mot yepe3 90 mueii (40% mpotus 25%; p = 0.04). Iomo-
SKUTEJIbHBIC PE3YJILTAThl TOrO MCCACAOBAHUST MOCTYXKM-
JI1 CTUMYJIOM K M3YYEHUIO IPYIHX IOAXONOB K peKaHa-
Juzauuu BT, Hekoropble U3 NpeaioKeHHbIX MOIX0/10B
BKJIIOYAIM TIPOBOIHMKOBYIO peKaHAIM3alldi0 TpoMOa,
OAJVIOHHYIO aHTMOILIACTUKY, MaHYaTbHYIO aCMUPALIMIO
TpoMOa ¥ KOMOMHAIIMIO TKAHEBOTO aKTUBATOPA IMJIa3Mu-
HoreHa (TAII) B/B, 1A u ynbTpa3Byka c1ab0it MOIITHOCTH,
HO HM OIMH U3 HUX HE YBEHUAJICS JOKHBIM YCIIEXOM.,

N3navanabnoe npumenenue BT

Droxa KaTeTepoB ISl M3BJICYEHUsS TPOMOOB Hava-
sack ¢ onodpenusi FDA katetepa MERCI (Mechanical
Embolus Removal in Cerebral Ischemia') B 2004 . Ot0
onmoOpeHre 0a3MpoOBAIOCh Ha pe3ysibraTaX HCCIIenoBa-
auit MERCI n multi-MERCI, cepun TpOCITeKTUBHBIX,
HepaHJI0MU3UPOBAHHBIX, MHOTOLIEHTPOBBIX U HEKOHTPO-
JIUPYeMbIX UCCIEAOBAaHUM, TIPeAHA3HAYSHHBIX /IS TIPO-
BepKHU 0€301acHOCTU U 3(POEKTUBHOCTU 3TOTO YCTPOKi-
ctBa y marmeHToB ¢ O U B KpymHBIX cOCy/Iax ¢ CUMITTO-
MaMM MHCYJIbTa <8 4. YcrhelHble noka3aTeIu peKaHalv-
sauuu (TIMI score - 2 u 3 6as1a) ObLIM HUXKE, YEM OXKM-
JaI0Ch, B IPOLIEHTHOM OTHOIIIEHUM : OT 48 1m0 57 Tob-

' MexaHMYeCcKOoe yaajiecHre 3M00sIa IIpyu LepeGpabHOI HIle-
MUU.
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(Medtronic) and Trevo (Stryker Neurovascular),
both FDA approved in 2012. Unlike the detachable
stents widely used in cardiology, the stent retrievers
are characterized by being nondetachable, allow-
ing for stent deployment within the clot for throm-
bus embedment and quick restoration of flow and
subsequent clot removal. The safety and efficacy
of this new technology was rapidly tested in several
randomized trials that compared it directly to the
first-generation devices [13-15]. The recanalization
rates in these trials ranged from 61% to 87.5% for
Solitaire and 91.7% to 92% for Trevo [16]. Both of
these devices demonstrated high rates of good clini-
cal outcomes as measured by the mRS at 90 days,
40% and 58% for Trevo and Solitaire, respectively
[14]. Concomitantly, several landmark endovascular
trials tested first- and, to a lesser extent, second-
generation devices versus medical therapy in large
populations of IV tPA—eligible patients. The IMS-
1T trial (Interventional Management of Stroke I11)
enrolled 656 participants to IV tPA within 3 hour
from stroke onset with or without additional EVT
<7 hours. As CTA and newer generation devices be-
came more readily available in stroke centers, these
technologies were implemented later in the course
of the study to improve patient selection and treat-
ment. Unfortunately, premature halting of the trial
occurred, and no significant difference in clinical
outcomes at 90 days was found across treatment
groups (38.7% for IVT only and 40.8% IVT and
EVT, P=0.25). SYNTHESIS (Synthesis Expansion:
A Randomized Controlled Trial on TIA Versus IV
Thrombolysis in Acute Ischemic Stroke) random-
ized 362 AIS patients within 4.5 hours from symptom
onset to receive IVT or EVT, which included 1A tPA,
mechanical clot disruption, or retrieval or a combi-
nation of these. At 3 months, only 30.4% of patients
in the EVT group versus 34.8% treated medically
had little or no disability (adjusted odds ratio 0.71;
P=0.16). MR-RESCUE (Mechanical Retrieval and
Recanalization of Stroke Clots using Embolectomy)
randomized patients with anterior circulation LAO
presenting within 8 hours from onset of symptoms to
receive either EVT or IVT. Patients were also strati-
fied based on favorable or nonpenumbral pattern.
The recanalization rates were low, likely related to
the use of first-generation devices, and no signifi-
cant difference in functional outcomes at 90 days
was appreciated, even after stratification. Although
valuable preliminary data for the assessment of EVT
in AIS was obtained, these trials had several limi-
tations, including treatment delays, unstructured
workflow, minimal use of stent retrievers, and lack of
imaging-based selection to prove LAO, as well as to
exclude patients with large areas of irreversible brain

ko ripu ipuMeHeHun MERCI 1 ot 60 10 69 nipu coueta-
Huu MERCI ¢ gononHuteabHOM Tepanueii. Xors aoast
0JAronpUSITHBIX KIMHUYECKUX MCXOAOB, KaK MpPaBUJIO,
ObUIa BBIIIIE, a TTOKA3aTeIM CMEPTHOCTU HIDKE TIPU JIyd-
LLIEA CTeNEHU peKaHAIU3alUK, He ObLIO OOHAPYKEHO Cy-
LLIECTBEHHOTO Pa3IN4usl MO0 CPABHEHUIO C KOHTPOJILHOI
rpyrmnoit u3 PROACT-2 [13]. B 2008 r. FDA nano pa3spe-
meHne Ha ucronb3oBanue ipu O yeTpoiicTsa repBo-
TO TTOKOJICHUSI - CUCTeMbI acnipatinu Tpomba Penumbra,
OCHOBBIBAsICh Ha pe3yjbTaTax McciaenoBaHusi Penumbra
Pivotal Stroke [12]. B aToM npocrneKTMBHOM MHOTOLEH-
TPOBOM HEKOHTPOJIMPYEMOM HCCIEIOBAaHNM OlICHMBA-
1 Oe30macHOCTb U 3PGEKTUBHOCTL cucTeMbl Penumbra
NP PEBACKYJIPU3ALIMU B TEUEHUE 8 U MOC/IE MOSIBICHUSI
cMIIToMoB y marieHToB ¢ OM M 1 oxTr031elt B KpyITHBIX
cocynax . Ycmemnsrii tpoMmb6omusnc (TIMI score - 2
3 Gaysia) ObUT JOCTUTHYT y 81.6% manyieHToB Oe3 MOBHI-
menust pucka MBMK (11.2%) 110 cpaBHEHHIO ¢ peTpo-
CIIEKTUBHBIMUA JaHHBIMU, YTO MOATBEPIMIO KakK 3hdek-
TUBHOCTb, TAK 1 OE30ITaCHOCTB YcTpoicTBa. OaHaKo, He-
CMOTp$1 Ha OoJiee BBICOKME MoKa3aTeu peBacKy/Isipu3a-
LIMM, TOJbKO 27.7% NaLUEHTOB HE HYKIAJIMCh 0OJIbllie B
MEIUIIMHCKOM momMoIr yepe3 90 mHeit 1o CpaBHEHUIO C
40% B xoHTposbHoI rpyre PROACT II.

CreHT-peTpuBEp

HeormpeneneHHOCTb pe3ysTaToB JaHHOTO METOoma
peKkaHaIu3alru (MOXKET JIM OHA MTPUBECTHU K YJIyYLLIEHUIO
KJIMHUYECKUX HeBpoJjiornueckux mucxonos npu OMN?)
MpYBeJa K pa3paboTKe YCTPOMCTB BTOPOTO IMOKOJEHUS
- CTEHTOB-PETpUBEPOB. [IByMsI OCHOBHLIMU pa3pabo-
TaHHBIMU CHCTEMaMU CTEHTOB-PETPMBEPOB SIBISIOTCS
Solitaire (Medtronic) u Trevo (Stryker Neurovascular),
00a onoopensl FDA B 2012 1. B omyinune oT 0OBIYHBIX
CTEHTOB, WIMPOKO WCHOJb3yeMbIX B KapAWOJOTUU,
CTEHT-PETPUBEPHI XapaKTePU3YIOTCS TeM, YTO OHU HE
SIBJISTIOTCST OTCOEMMHSIEMBIMU, UTO TTO3BOJISIET YCTaHAB-
JIMBATh CTEHTHI B MeCTe TpomOa T 3axBaTa TpoMOa
U OBICTPOrO BOCCTAaHOBJIEHUSI KPOBOTOKA, C TOC/ETy-
oMM yaaineHveM. beszonmacHocTb M a(HEKTUBHOCTD
ATOM HOBO# TEXHOJIOTMU ObLi1a ObICTPO MPOBEPEHA B HE-
CKOJIBKMX PaHAOMU3MPOBAHHBIX UCCIEA0BAHUSIX, B KO-
TOPBIX OHA CPAaBHUBAJIACH C YCTPOICTBAMU MEPBOTO I10-
konenus [13-15]. YacTora pekaHanm3aluyd B 3TUX UC-
cieaoBaHusIX BapbrpoBana ot 61 10 87.5% nist Solitaire
n ot 91,7 no 92% nma Trevo [16]. Oba 3TK ycTpoiicTBa
MIPOJIEMOHCTPHUPOBAIM XOPOIINE KIMHUYECKHE PE3YIIb-
TaThl, KOTOPBIE OBUIA U3MEPEHBI C TIOMOIIBI0 MO (-
LIMPOBAaHHOI 1IKajbl Pankuna uepes 90 nueit, 40 n 58%
nnst Trevo n Solitaire coorBeTcTBeHHO [14]. OnHoBpe-
MEHHO B HECKOJIbKMX 3HAKOBBIX SH0OBACKY/ISIPHBIX UC-
CJIeI0BaHUSIX OBUIM TIPOTECTUPOBAHBI YCTPOMCTBA Iep-
BOI'O M, B MEHbIIIEN CTENEHU, YCTPOMUCTBA BTOPOIO I10-
KOJIEHMsI TI0 CPaBHEHMIO C MEIMKAMEHTO3HO#l Tepa-
el B OOJIBIINX TTOMYJISIIMSX TAIlUEHTOB, TTOIXOMS-
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damage. As a consequence of these trials, pessimism
spread in the stroke community.

Second-generation stent retriever trials

Several new trials were initiated, and the first to
be completed in 2014 was MR CLEAN [16]. In this
study, 500 patients with documented anterior circu-
lation LAO on CTA presenting within 6 hours from
stroke onset were enrolled to receive EVT or usual
care alone. Stent retrievers were used in 81.5% pa-
tients, and tPA was administered in 90.6% of pa-
tients assigned to the EVT group and control group,
respectively. An absolute difference of 13.5% points
(adjusted odds ratio 1.67) in the rate of mRS score
0 to 1 at 90 days in favor of intervention was found,
whereas mortality and sICH rates did not signifi-
cantly differ between groups. The positive results
precipitated an early interim analysis of the remain-
ing 4 EVT trials: ESCAPE [17], REVASCAT [18],
EXTEND-IA trial (Extending the Time for Throm-
bolysis in Emergency Neurological Deficits—Intra-
Arterial) [19], and SWIFT-PRIME [20], which were
subsequently prematurely stopped because of positive
outcomes. Uniquely, the ESCAPE and EXTEND-
IA trials used pre-enrollment imaging to identify a
favorable penumbral pattern. Although the ESCAPE
investigators used multimodal CT to estimate the de-
gree of adequate collateral circulation as a marker of
salvageable penumbra, the EXTEND-IA group used
CTP analyzed by the Rapid Processing of Perfusion
and Diffusion software. Overall, median onset to
groin puncture ranged from 200 to 260 minutes, with
a successful revascularization rate of 59% to 88%.
A 50% reduction in mortality was noted in the EX-
TEND-IA and ESCAPE trials, although this finding
was not universal. The HERMES trial (Highly Effec-
tive Reperfusion evaluated in Multiple Endovascular
Stroke), a recently published patient-level meta-
analysis including 1287 individuals from the 5 EVT
landmark trials, confirmed the stunning results. Dis-
ability at 90 days was significantly reduced compared
with the control group (cOR 2.49, 95% confidence
interval 1.76—3.53; P<0.0001). The number needed
to treat to reduce disability by at least one level on
mRS for each patient undergoing EVT is 2.6, one of
the largest effect sizes across all disciplines in medi-
cine. Benefit was irrespective of patients characteris-
tics (elderly, time from onset to randomization >300
min, individuals not receiving recombinant tPA) and
mortality, and sICH did not differ between groups
[21]. Two additional EVT trials (THERAPY [The
Randomized, Concurrent Controlled Trial to Assess
the Penumbra System’s Safety and Effectiveness in
the Treatment of Acute Stroke] and THRACE [Trial
and Cost Effectiveness Evaluation of Intra-arterial

mwmx rs medennst TAIT B/B. B nccnenoBanme IMS-I111
(Interventional Management of Stroke 111)? 0bu10 BKI110-
YeHO 656 YIaCTHUKOB, KOTOPBIM IIPOBOAMJIACE TPOMOO-
mmtrueckas Teparust (TJIT) - TAIT B/B B Teuenue 3 4 oT
Haydajia MHCYJIbTa ¢ JonoHuTebHOoM DBT <7 u unmm 6e3
Hero. [Tockonbky KTA (KoMmmbioTepHast ToMorpaguue-
cKast aHruorpadusi) 1 yCTpOMCTBA HOBOIO ITOKOJICHUSI
cTayim 0oJiee MOCTYITHBIMU B MHCYJIBTHBIX 1IEHTPax, 3TU
TEXHOJIOTMK ObUTM BHEAPEHBI MO3XE B XOIE MCCIIENO-
BaHUSI, YTOOBI YIYUIIUTE OTOOP MAILMEHTOB U JIEUEHUE.
K coxaneHuto, ucciaenoBaHue ObLIO  MPEXKIEBPEMEH-
HO OCTaHOBJIEHO U HE ObLIO OOHAPYKEHO 3HAYUTEJIb-
HBIX Pa3IMYUil B KIIMHUYECKUX Ucxoaax yepe3 90 aHeit
B rpymmax jedenust (38.7% tonbko wiss BBT u 40.8%
it BBT u OBT, p= 0.25). SYNTHESIS (Synthesis
Expansion: A Randomized Controlled Trial on IA Versus
IV Thrombolysis in Acute Ischemic Stroke)? pangomu3u-
posasio 362 marmmerHta ¢ OMU B reuenme 4.5 4 ¢ MOMeH-
Ta MOSIBJIEHUSI CAMITTOMOB Ha TipeAMeT roJiydeHust BBT
nm DBT, kotopbie Bkimouanu B/a TAI, Mmexanmueckoe
paspyllieHue CrycTKa, WJIM U3BJeUYeHre, I UX KOMOU-
Hauwmto. Yepes 3 mec Tosibko 30.4% nalueHTOB B rpymre
DBT no cpaBHeHUIO ¢ 34.8%, MOIyYaBIIMX MEIULIH-
CKOE€ JiIeYeHUe, UMe/IM HeOOJIbLIYIO UHBAIUIHOCTD WU
He uMeNIn ee (CKOPPEKTUPOBAHHOE OTHOIICHUE IIaH-
coB0.71; p=0.16). MR-RESCUE (Mechanical Retrieval
and Recanalization of Stroke Clots using Embolectomy)*
BKJII0YAJI0 paHIOMM3UPOBAHHBIX MALIMEHTOB C OKKJTIO-
3ueit KpynHeix aptepuii (OKA) nepemnHero 6acceiiHa
B TeUEHME 8 4 C MOMEHTA TOSIBJICHUST CUMIITOMOB TSI
nosyueHuss DBT wunu BBT. TlaumeHThl TakKe ObLiM
CcTpaTU(PULIMPOBAHBI 110 OJIATONPUATHOMY TUILy WU
TUIly 0€3 10JIyTeHeBOM 30HbI. YacToTa pekaHaau3aluu
OblJTa HU3KOM, BEPOSITHO, CBSI3aHA C MCITOJb30BaHU-
€M YCTPOICTB IIEPBOTO ITOKOJIEHUSI, U He OBUIO OTMEYe-
HO 3HAYUTEJIBHOIO pa3inyuus B (DYHKIIMOHAIBHBIX pe-
3ysbTatax yepe3 90 gHeit, maxe mocie crpaTudUKaIim.
XoTst ObLJIM MOJIYYEHbI LIEHHBIE MPEABAPUTEIbHbBIC JaH-
Hele a8 oueHku DBT 8 OUU, st ucnbiTaHust ume-
JIM HECKOJIbKO OTPaHWYEeHMI, BKITIOUAsT 3aCPKKHU Jie-
YeHUsl, HECTPYKTYpUPOBaHHbIN pabouuMii mpoliecc, Mu-
HUMAaJIbHOE UCII0JIb30BAHUE CTEHTOB-PETPUBEPOB U OT-
CYTCTBHME BBIOOpA Ha OCHOBE BU3YyaIM3alLldU MIJIST TOKA-
3arenbcTBa OKA, a Takoke 15T MICKITIOYEeHUS TTAllMEHTOB
¢ 00JIbLLIMMU 00JACTSIMU HEOOPATUMOTrO MOBPEXISHUS
TOJIOBHOTO MO3ra. B pe3y/ibrate 3TMX UCIILITAHMIA B KpPY-
Iy TeX, KTO MMEET JIeJIO C MHCYJIbTaMU, PaCIIpOCTPaHU-
JIUCh TIECCUMUCTUIECKIE HACTPOCHUSI.

2 nTepBeHIIMoHHOe Jieuenne nueynbTa I11.

3 PaHIOMM3MPOBAaHHOE KOHTPOJIMPYEMOE HccienoBaHue -
dexkTUBHOCTH B/a TpoMboau3uca MpoTUB B/B TPOMOOIM3KCA TIPU
OCTPOM UIIIEMUYECKOM UHCYJIBTE.

4 MexaHU4eCcKOoe M3BJIeUeHUE M PeKaHATU3aIHs CTYCTKOB MPU
MHCYJIBTE C UCIOJIb30BAHNEM SMOOTIKTOMUU.
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Thrombectomy in Acute Ischemic Stroke]) [22] with
promising results presented at the European Stroke
Conference in 2015 remain to be published, and
others (POSITIVE |Perfusion Imaging Selection of
Ischemic Stroke Patients for Endovascular Therapy]
and DAWN [ Diffusion Weighted Imaging or Com-
puterized Tomography Perfusion Assessment With
Clinical Mismatch in the Triage of Wake Up and Late
Presenting Strokes Undergoing Neurointervention])
are ongoing with the hope to extend the therapeutic
time window <12 and 24 hours, respectively. On the
basis of available trials data, IV tPA remains the ini-
tial treatment for AIS patients presenting within 4.5
hours from symptoms onset. If an LAO is document-
ed by expedited imaging while the ischemic core re-
mains small, immediate EVT should be pursued <6
hours from stroke onset. Overall, <10% of patients
with AIS receive stroke recanalization therapies in
the United States, even in communities with highly
organized stroke centers [23]. Some challenges to
treatment include small-vessel strokes, strokes in
evolution, severe strokes from large-vessel occlusion,
and the so-called wake-up strokes. Patients who
wake up with stroke symptoms or wake-up strokes
represent an undertreated subgroup of AIS patients
(=20%) who are generally excluded for recanaliza-
tion therapies because of the unknown time of symp-
tom onset [24]. A series of DEFUSE trials (Diffusion
and Perfusion Imaging Evaluation for Understand-
ing Stroke Evolution) [25] have explored the role of
perfusion imaging in assessing reversibility of brain
ischemia in patients who present at a later time win-
dow. DEFUSE-3 is currently enrolling selected AIS
patients <16 hours from symptom onset. For those
stroke patients who are unable to receive any acute
IV or IA therapies, a pivotal element for their care
are the so-called stroke units. These organized inpa-
tient stroke wards are staffed by a multidisciplinary
team of experts specialized in stroke care and are
dedicated to care for AIS patients. Individuals who
receive care in stroke units are more likely to be in-
dependent, alive, and living at home at 1 year when
compared with those who are admitted to alternative
forms of care while the duration of hospital stays re-
main unchanged [26]. Although AIS therapies had
lagged behind those in cardiology, AIS treatment has
finally gained momentum.

New ais therapy guidelines

The recent influx of randomized trials has forced
a recent AHA/ASA AIS guideline update, which
took place in December 2015 for IV thrombolysis
and in June 2015 for EVT [21-25]. The EVT AHA/
ASA Guidelines recommend pursuing EVT with
stent retrievers in all AIS patients who present with-

WcnpiTaHns cTEHTa-peTprBEpa

BTOPOIO IOKOJIEHHUS

bbino HauaTo HECKOIbKO HOBBIX MCCACIOBAHUM, U
mepBeiM B 2014 . ObUTO TIpOBeAeHO uccaenoBaHre MR
CLEAN [16]. B atom uccnemoBanvu 500 mammeHTOB ¢
3agokymeHTupoBaHHbIMU OKA mepeaHero KpoBooOpa-
meHust Ha KTA, npucyrctByomumy yepe3 6 4 OT Hava-
Jla MHCYJIbTa, OBLIN 3apPEeTMCTPUPOBAHEI IS TPOBEACHUS
Tonbko DBT wim obbraHoro yxoma. CTEHTBI-peTprBEPHI
ncnoab3oBamuck y 81.5% manmenTos, a TAIT - y 90.6%
MalMeHTOB, OTHECEHHbIX K rpymnne DBT 1 KoHTponbHOI
rpynne COOTBETCTBEHHO. bbliu oOHapyXeHbl abCoMoT-
Hble paziuuust B 13.5% (CKOppeKTMPOBAaHHOE OTHOLLE-
HMe maHcoB 1.67) mo MoaupULIMPOBaHHOM IKaie PaH-
kxuHa ot 0 o 1 3a 90 qHEi B TOIH3y BMEIIATEIbCTBA, B TO
BpeMsl Kak rokaszatesin cMepTHocTu 1 BMK cyliiectBeH-
HO He pa3InyaIrch Mexay rpymmnamu. [lomoxuTeabHble
pe3yJIBTaThl YCKOPWIM PAaHHUI TPOMEXYTOYHBIA aHa-
ym3 octaBmmxcs 4 ncenenoannii DBT: ESCAPE [17],
REVASCAT [18], EXTEND-IA (Extending the Time for
Thrombolysis in Emergency Neurological Deficits—Intra-
Arterial) [19] u SWIFT PRIME [20], kotopbie Brioc/e-
CTBMM OBLTM TIPEXIEBPEMEHHO OCTAHOBJICHBI M3-3a T10-
JIOKUTEIBHBIX pe3ysratoB. [IpuMmeuaTeibHO, YTO B UC-
neitaHusix ESCAPE u EXTEND-IA wucnonb3oBaiu
TPEeIBAPUTEIBHYI0 BU3YAIM3ALMIO JUIST  OIpeAaeIeHMsI
ONTUMAJIBHOM CTPYKTYPBl TIOJTYTeHHW. XOTS MCCIeI0Ba-
temu ESCAPE ucnonb3oBanu MysiastumonanbHyio KT
JUTST OLICHKM CTETIEHW BBIPAKEHHOCTM KOJIIaTepasibHO-
ro KpoBOOOpallleH!UsI B KAUeCTBE MapKepa >KU3HECIoco0-
HOCTU MOJIyTEHM, KOTOPYIO MOXKHO IIPOJICUUTh, FPyILIa
EXTEND-IA ucnons3obana [1KT (nepgy3uoHHast Kom-
MbloTepHas ToMorpagusi) U porpaMMHOE o0ecIieueHue
Rapid Processing of Perfusion and Diffusion.

B obuiem u neioM  MpOAOKUTENBHOCTh OT Ha-
yaja myHKuuy BapbupyeT or 200 mo 260 MuH ¢ moieit
yCHeImHoi peBacKyisipu3anuu ot 59 no 88%. CHinke-
Hue cMepTHOCTH Ha 50% OBUTO OTMEUEHO B MCCIEI0Ba-
Hussx EXTEND-IA u ESCAPE, xoTs1 5T1 JaHHBIE HE OJI-
nozHaunbl. Mccnenosanne HERMES (Highly Effective
Reperfusion evaluated in Multiple Endovascular Stroke),
HEJAaBHO OIyOJMKOBAHHBII MeTa-aHaiu3, BKJIIOYAIO-
it 1287 dyenoBek u3 5 OCHOBHBIX KUcciaenoBaHuii DBT,
MOATBEPAWIN TOTPSICAOLIME PE3YJIbIaThl. YPOBEHb MH-
Bammam3aiuu yepe3 90 nHeil 3HaUMTeTbHO CHU3MIICS T10
CPaBHEHUIO C KOHTPOJIBHOI IPYMIOil (OTHOLLIEHHE 1IaH-
coB - 2.49, 95% noBepuTenbHBI MHTEpBan 1.76-3.53;
p<0,0001). Yncao OOMBHBIX, KOTOPBIX HY:KHO TTpoJIe-
YUTb, YTOObI YMEHBLIUTh UHBATUAM3ALIMIO, 110 KpaliHel
Mepe, Ha OIMH YPOBEHb 110 MOAMMDUIIMPOBAHHOI IIIKa-
Jie PaHKMHA 1151 KaXKI0ro TarpeHTa, MoABeprarolero-
cs1 OBT, cocraBmser 2.6, 4TO ABISIETCA OMHUM U3 JIyd-
IIMX 3HAYEHMIl BO BCEX MEAMLMHCKUX AUCLMUILIMHAX.
DhHeKTUBHOCTL JEUEHHSI HE 3aBMCeIa OT XapaKTepu-
CTHMK TIAIIMEHTOB (CTapYeCKUil BO3pacT; BpeMs OT Haya-
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Fig. 2. From Severe Stroke to Normal the Next. Thrombus extraction from right MCA.

Puc. 2. Hopmanuzauus nepdysum nocne ussneuyenusi pom6a us npaeson CMA.

in 6 hours from symptom onset, are >18 years of
age, have minimal or no disability at baseline (pre-
stroke mRS score 0—1), have a National Institute
of Health Stroke Scale score and ASPECTS =6 on
arrival, and a documented LVO on admission an-
giogram (Class I). The guidelines highlight the need
for expedited treatment to ensure EVT benefit but
recommend against either withholding I'V tPA while
EVT is being considered or prolonged observation
of potential EVT candidates after IV tPA infusion
to assess for clinical improvement. As with IV tPA,
the EVT guideline is likely to become more inclu-
sive with time, in particular with the advancement
of perfusion imaging and devices (Fig. 2).

Organizing and implementing systems of care

The recently proven efficacy of IA therapy with
stent retrievers and other devices is the most im-
portant advance for AIS treatment in 20 years. To
best deliver 1A therapy to as many AIS patients as
possible will require careful planning, and the best
approach will vary among cities, regions, and states
depending on many factors. For the foreseeable fu-
ture, the availability of IA device therapy will re-
main restricted to larger tertiary medical centers
because the number of interventionalists capable of
performing the procedure is limited, the establish-
ment of an endovascular treatment center requires
resources that many smaller hospitals will not have
available, and as with many other procedures, there
seems to be a relationship between successful per-
formance and case volume [26]. Regional AIS
care delivery paradigms will need to be established
based on available resources, including the number
of endovascular centers, the number and distribu-
tion of primary stroke care centers where the initial
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na po pangomusannu > 300 mun; orcyrersue TJIT pe-
KoMOMHaHTHBIM TAIT) u cmeptHocTU, a MBMK He paz-
Jryanuch mexay rpynmnamu [21]. Ewe oyayt onybaunko-
BaHBI JOIOJIHUTE/IbHBIC JaHHBIE IO IBYM HCCIIEIOBa-
ausM DBT (THERAPY |The Randomized, Concurrent
Controlled Trial to Assess the Penumbra System’s Safety
and Effectiveness in the Treatment of Acute Stroke]’) u
THRACE |[Trial and Cost Effectiveness Evaluation of
Intra-arterial Thrombectomy in Acute Ischemic Stroke]®)
[22] ¢ MHOTOOOETITATOIIIMME Pe3yJIETaTaAMM, TIPEeACTaBICH-
HbeIMU Ha EBpomneiickoii KoH(epeHIM 10 MHCYJIBTY B
2015, a mpyrue (POSITIVE | Perfusion Imaging Selection
of Ischemic Stroke Patients for Endovascular Therapy| u
DAWN [Diffusion Weighted Imaging or Computerized
Tomography Perfusion Assessment With  Clinical
Mismatch in the Triage of Wake Up and Late Presenting
Strokes Undergoing Neurointervention|) TipogoJmKaOTCs,
M Mbl PAaCcCUMTBHIBAEM HA YBEJIMYECHHE BPEMEHHOIO MH-
TepBaa uisi Hauyana tepanuu <12 v 24 4 COOTBETCTBEHHO.
Ha ocHoBaHMM TTOMYYEHHBIX B UCCIIENIOBAHMSIX JTaHHBIX ,
TAII B/B oCcTaeTCsI NICXOMHBIM JICUCHUEM ST [TALIUCHTOB C
OWNMU, obpainaroruxcs 3a moMolibio B TedeHue 4.5 4 ro-
ciie nosipiieHus: cumiromoB. Eciu OKA nokymMeHTUpYeT-
¢S C TIOMOIIIBIO YCKOPEHHOM BU3yaau3allii, B TO BpeMsI
KaK MIIEMHYECKOE SIIPO OCTACTCSI HEOOJBIIMM, HEME/-
sieHHyroe DBT cienyer mpoBoauTh yepe3 6 4 OT Havaia
nHcynsra. B Hacrostiee BpeMst B CoeqmHeHHBIX LTa-
Tax, TaXe B paliOHaX CTpaHbI C BBICOKOOPTaHW30BaHHbI-
MW WHCYJIBTHBEIMY TieHTpaMu, <10% mamuentam ¢ OUU
MPOBOJISIT pPeKaHAIM3alMIO MOopakeHHoro cocyna [23].
[IpoGsieMbI B JIeYeHNM BBI3BIBAIOT MHCYJIBTHI B MAJIBIX CO-

5 PaHIOMU3MPOBAHHOE ITTApa/UIEIbHOE KOHTPOIMPYEMOE HC-
CIIEIOBAaHNE OLIEHKM 0e30macHOCTH M 3(P(PEKTUBHOCTH CUCTEMBI
Penumbra ripu 1e4eHUN OCTPOTO MHCYIIBTA.

®Ouenka 3(pMEKTUBHOCTA BHYTPUAPTEPUAIBHOI TPOMOIKTO-
MWH ITPY OCTPOM MIIIEMUYECKOM MHCYJIBTE.
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evaluation and treatment of AIS patients with IV
tPA can be done, and the local emergency medical
transport system. A key question is what should be
the preferred destination for AIS patients with an
LAO appropriate for IA device therapy when both
primary stroke centers and tertiary centers can both
be reached relatively quickly [27]. In such a setting,
it would be useful for ambulance crew to assess the
severity of the AIS and the LAO likelihood by us-
ing currently available stroke rating scales and if it is
determined that the stroke is likely caused by LAO
to proceed directly to the endovascular center [28].
The ambulance crew can be aided by developing
technologies, such as telemedicine, that would al-
low them to interact with a physician remotely who
can see the patient with them and help to deter-
mine stroke severity by guiding them through an ex-
amination such as the National Institute of Health
stroke scale [29]. Another developing technology is
mobile stroke units that contain a CT scan and so-
phisticated personnel who interact with a hospital
base station [23]. Currently, head CT scans can be
performed and IV tPA can be started quickly in such
units. It is unlikely that they will be widely available.
A balance must be considered between choosing to
route the patient to a primary stroke center and
starting therapy with IV tPA with an inherent delay
in reaching an endovascular center for patients with
LAO versus bypassing the primary stroke center and
proceeding directly to the endovascular center [24].
Factors that will need to be considered by the EMS
system beyond distance and transport time include
the rapidity of clinical and imaging evaluation at the
primary stroke center, the door-to-needle time, and
the door in door out time. If these time metrics are
excessive, then routing patients with suspected LAO
to an endovascular center and not to a closer pri-
mary stroke center may be the appropriate course
of action. The development of regional AIS care
plans will need to be done individually in different
locales, but the basic concept will be to get the pa-
tients to the most appropriate treatment center as
quickly as possible based on the likelihood of LAO
and the other factors that will influence routing de-
cisions.

For centers performing IA device therapy, it is
incumbent on them to try to emulate the work flow
paradigms as performed in the clinical trials so that
appropriate AIS patients are treated as quickly as
possible [25]. The best approach to imaging remains
to be established but should at least include a head
CT scan, CTA, and in some centers CTP [25]. A
large ischemic core can be identified by the CT AS-
PECTS score, excluding patients with scores of <5
as was done in the clinical trials or a large ischemic

Cyaax, TIpOTrPeCCUPYIOITNe MHCYIBThI, TSIKEIble MHCYIIb-
Thl [IPYM OKKJIHO3UM KPYIIHbIX COCYIOB U TaK HAa3bIBAEMbIE
MHCYJIBTHI Tpo0yxkaeHus1. [1alineHThl ¢ CUMITTOMAMU MH-
CyJIbTa TIPU MPOOYKIEHUU WM C MHCYJIBTOM TPOOYXKIIe-
HMSI TIPEICTABJISIIOT CO00I HEAOCTaTOYHO XOPOIIO IPO-
JledeHHyto Troarpymmny nanueHToB ¢ OUUN (x20%), ko-
TOPBIM, Kak IPaBWJIO, HE IMPOBOAUTCS peKAHATU3ALIMS
13-32 HEM3BECTHOM JTaBHOCTU TOSIBJICHMSI CHMIITTOMOB
nHcynsta [24]. B cepun ucnibiranniit DEFUSE (otien-
Ka 1udhy3MoHHOM U nephy3MOHHOM BU3YyaTU3aLUu TSI
MOHMMAaHMsI POrPEeCcCUpPoBaHMsl MHCYJIbTA) [25] ObLia uc-
clIemoBaHa poJib Tiep(y3MOHHOM BU3YyaIr3allii B OLICH-
Ke 00paTUMOCTH UILIEMMUU FOJIOBHOIO MO3Ia Y IALMEHTOB
B 6osiee nozaHue cpoku. DEFUSE-3 B HacTosiiuee Bpe-
MsI PETUCTPUPYET OTAEIbHBIX MateHToB ¢ OMM <16 9 ¢
MOMEHTA MOSIBJICHHST CHMIITOMOB. /17151 marimeHToB, mepe-
HECIIMX MHCYJIET ¥ He MMEBILIMX BO3MOXHOCTD ITOJYYUTh
SKCTPEHHYIO BHYTPMBEHHYIO Te€paruio, OCHOBHOE Jiede-
HME TPOXOIUT B TaK Ha3bIBaGMbIX MHCYJIBTHBIX OTIE/Ie-
HMSIX. DTH OPraHN30BaHHbBIC CTALIMOHAPHBIC OTACICHMSI
IUIST TIALIMEHTOB, IEPEHECIINX WHCYJBT, YKOMILIEKTOBA-
Hbl MHOTOIIPOMUILHOI IPYIIION 3KCIEPTOB, CleLMaln-
3UPYIOIIMXCST Ha JICUSHUN MHCYJIbTa, W MPpeaHA3HAUCHBI
JUIS1 oOKazaHus nomoliiu nauueHtam ¢ OUU. Jluua, no-
JIydaloliye Je4eHNe B MHCYJIBTHBIX OTICJICHUSIX, C 00JIb-
1IIei1 BEpOSITHOCTHIO BBDKMBYT, OYIyT CaMOCTOSITEIBHO
cebst 00CTy>KMBaTh TOMa B TeYeHUE 1 rona 1o cpaBHEHUIO
C TEMU, KTO TIOCTYIWJI B APYTUE OTAEIECHUS], HECMOTPSI Ha
TO UTO TIPOIOJDKUTETLHOCTh TTPeOBbIBAHMST B CTAlIMOHAPE
y HuX oquHaKkoBas [26]. Pazsutue Teparmum OMU, otcra-
BaBLUee Ha (hOHE YCIEXOB B KAPAMOJIOIMU, HAKOHELI, Ha-
OpaJio 00OPOTEHL

Cospemennas Tepanusgs OUN

HaHHble TOCAEAHUX PAHIAOMU3UPOBAHHBIX MCCIIE-
JOBAHUI1 MPUBEIU K MEPECMOTPY PEKOMEHAALIMI IO Te-
pamun O AHA/ASA (AMepmKaHCKO# accolyann
cepara/AMepUKaHCKON acCOMai WHCYJIBTa), 4TO |
ObLT0 cienaHo B aekadpe 2015 . aist Tpombou3uca B/B
u B utoHe 2015 . ma DBT [21-25]. PykoBonctBo DBT
AHA/ASA pexomennyet mpoBoauts BT co creHTaMm-
perpuBepamu BceM nauuentam ¢ OMU, obpatuBimMcst
B TeUeHHUe 6 4 I10C/Ie MOSIBICHUSI CUMIITOMOB, B BO3pac-
Te >18 JIeT, He UMEIOLIMM WX UMEIOLLIMM MUHUMAJIbHYIO
MHBAIMAU3ALMIO (OLIEHKA 10 MOAM(PULIMPOBAHHOM 11K~
Jie PankuHa nepes MHCYJIBTOM - 0—1), ¢ OLIEHKOI 110 UH-
CYJIBTHOM 11iKaie HaluoHanbHOro MHCTUTYTA 31PaBOOX-
panenns u mkane ASPECTS >6 mo mpuOBITHH, a TAKKE C
HaTMINeM JOKYMEHTATEHO TIOATBEPXKACHHON OKKITIO3MH
kpynHbIx cocynoB (OKC) Ha aHrrorpamme mnpu IMocTy-
meHuu (knacc I). B pykoBoacTse noguepkuBaeTcst He00-
XOIMMOCTB CKOPEHMIIIeTo Havaaa JedeHus 4151 ooecreye-
HUS ONIOXKUTENbHOTO 3 dekTa oT DBT, HO pekomeHay-
eTcs u3oderatb Kak otMeHsl TAII B/B, MoKa paccMaTpu-
BaeTcs Borpoc o mpuMeHeHnn DBT, Tak m mrenbHOTO
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core volume on CTP. Important time metrics that
endovascular treatment centers should monitor will
include time from emergency department arrival
to imaging, time from imaging to start of the en-
dovascular procedure, and time to reperfusion. The
trials with the best outcome results also performed
the best regarding these treatment metrics. Clinical
centers will not replicate the trial results if they do
not include patients similar to those in the trials and
fail to establish reperfusion in a timely manner.

In other situations, the distance to an endovas-
cular center is much greater, and all AIS patients
will initially have to be taken to a primary stroke
center or smaller hospital for initial assessment and
treatment. Again the use of telemedicine technol-
ogy will be useful because stroke expertise at a large
center can be used to help evaluate the patient and
make treatment decisions at the outlying medical
center. Currently, most smaller hospitals do not rou-
tinely perform CT angiography, but now that EVT is
of proven value for proximal vessel occlusions, the
availability of CTA will need to increase because a
vessel occlusion potentially amenable to endovas-
cular treatment should initiate the rapid transfer of
such patients to a center capable of performing the
procedure. The telemedicine consultant can help to
evaluate the CTA and the head CT scan performed
at the outlying hospital to help local personnel de-
cide if there is a proximal vessel occlusion amenable
to IA therapy if the ASPECTS score on the head CT
scan is compatible with a small to moderate isch-
emic core, supporting the suitability of the patient
for IA therapy. For patients who are not candidates
for IA therapy, transfer to a tertiary medical center
may not be necessary in many cases, and the patient
can then be managed locally with IV tPA in some
cases. A transfer if deemed to be appropriate can be
done either by helicopter or ambulance, but a ma-
jor concern is that if the transfer will take several
hours and that by the time the patient arrives at the
endovascular center, the ischemic core will have en-
larged to such an extent that the patient will no lon-
ger benefit from IA therapy. From a system-of-care
perspective, patients who may be appropriate for [A
therapy will need to be rapidly identified and trans-
port times minimized as much as possible so that as
many patients as possible will remain candidates for
IA therapy. As will be discussed, the development
of therapies to impede ischemic core growth that
could be used during transfer is an exciting possi-
bility that may substantially increase the percentage
of AIS patients subject to long transfer times who
might still benefit from IA therapy.

HaOIIONEHUS VTSI OLICHKU KIIMHUYECKOTO YITyJIIEHUS 3a
MOTEHUUANbHbIMU KaHauaatamu Ha OBT nocne B/B nH-
dy3uu TAIl. Kak u B citydae ¢ TAII B/B, B peKOMeHAaLIK-
sax o DBT co BpeMeHeM , BEpOSITHO, pacIlIMpsITCs MoKa-
3aHUSI, OCOOEHHO C pa3BUTHEM NEPPY3MOHHON BU3yaIU-
3allUU U YCTPOMCTB (puC. 2).

Opraausanus ¥ BHeIpeHHEe CUCTEMbI MeTHIUHCKOT

MOMOTIN

HenaBHo nokazaHHast 3(hGeKTUBHOCTh B/a Teparnuu
C MOMOLIbIO CTEHTOB-PETPUBEPOB U APYTMX YCTPOMCTB
SIBJISIETCS] HauOoJIee BasKHBIM JTOCTVDKEHUEM B JICUCHUH
OWMU 3a nocaeanue 20 jget. YToObI HAMTYYILIUM 00Pa30oM
00eCIeYnTh B/a TEpalluio KaK MOXHO OOJIbLIEMY YKC-
ny mamyeHToB ¢ O U, motpebyeTcs TaTe IbHOE TUTAHK-
pOBaHMe, CUCTeMa OKa3aHWsI IIOMOIIM OyIeT pa3TuIHOI
B pa3HbIX TOpOAax, PerMoHax W 1uTaTax U OyaeT 3aBu-
CeThb OT MHOTHX (hakTopoB. B 0603pnuMom OyayiiieM j10-
CTYITHOCTb B/a Tepanuu Oy/IeT MO-TPesKHEMY OrpaHMYeHA
0osiee KPYMTHBIMU MEIWIIMHCKUMU TIEHTPAMH TPETHETO
YPOBHSI, TOCKOJIbKY YMUCIO CMELMATMCTOB MO MHBA3UB-
HOI1 Teparyu, ClIoCOOHbBIX BbIIIOJHUTH IPOLIELYPY, Orpa-
HMYEHO, a ISl CO3MaHMsI IIEHTpa SHIOBACKYISIPHOTO Jie-
YeHus1 TpeOYIOTCS pecypehbl, KOTOPHIMU He pacrojiaralot
HeOOJIbIIME OOBHUIIBI, TAKXKE CYIIECTBYET CBSI3b MEXITY
3(GEKTUBHOCTBIO JIEYEHUSI U KOJIMUYECTBOM MPOJIeUeH-
HBIX O0TBHBIX [26]. PermoHambHbIe MPUHIINITET OKa3aHUsI
oMoty pu OMU nomkHBl OCHOBBIBATHCSI HA MMEIO-
IIMXCST pecypcax, BKITIoUasi KOJMUYECTBO SHIOBACKYJISIP-
HBIX LIEHTPOB, KOJIMYECTBO M PACIIONIOXEHUE IIEHTPOB
MEePBUYHOI MOMOILLM MPU MHCYJIBTE, TIe MOXKHO MPOBe-
CTU MepBUYHYIO OLEeHKY nmaireHToB ¢ O u cucteM-
Hyto TJIT (TAll B/B), a TaksKe MECTHbIi1 TAPK MALLIMH CKO-
poit MeauurHCKOR nomoliu. KitioueBoii BOIpoc 3aKiio-
YaeTcs B TOM, B KaKOI U3 LIEHTPOB JOKEH ObITh TOCTIUTA-
qusupoBaH nanueHT ¢ OMU u OKA, kanauaar ais B/a
Tepamnuu, eCJIM IIEHTpP NePBUYHON TTOMOIIY TIPY MHCYJTh-
TE W TIEHTP TPETHETO YPOBHS HAXOMSTCS B OTHOCUTETHHO
OIIMHAKOBOI1 focTynHocTH [27]. B Takoit cutyaium ObL10
OBl MOJIE3HO, YTOOBI OpUraga cCKOpoi MOMOLIM OLCHUIA
creniedb Tsokectn OMMU m BepositHoctn OKA, MCIToNb-
3ysl UMEIOLLIMECS B HACTOSILLEE BPEMS 1LIKAIbl OLIEHKU MH-
CyJbTa, U, €Cu OyAeT YCTAaHOBJIEHO, YTO MHCYJIBT, BEPO-
siTHO, BeI3BaH OKA, cremyeT cpa3y rocnuTain3upoBaTh
0OJTLHOTO B BHIOBACKY/ISIPHBIN HeHTp [28]. Ha momors
opurane ckopoit momoru (CMIT) MoryT mpuiiTy HOBbIE
TEXHOJIOTUU, TaKUe KaK TeJeMeIUIIMHA, KOTOphIe MO-
3Bosn Ob1 Opurane CMII nyucTaHIIMOHHO B3auMOICH-
CTBOBATH C BPauoM, KOTOPHIH, YBUIEB TIAIlEHTa, TTOMO-
JKET OMPEACTUTh CTEINEHb TSKECTU MHCYJIBTa, TPUMEHUB
LKAy MHCyJbTa HalloHalbHOro MHCTUTYTA 31PaBOOX-
panenust [29]. [lpyroii pa3BUBaIOIIEIICS TEXHOIOTHUE SIB-
JISIIOTCSI MOOWJIbHbBIE MHCY/IBTHBIE CTAHLIMHU, OCHAILIEHHbIE
KOMIIBIOTEPHBIM TOMOTPaOM U OIBITHBIM MEPCOHATIOM,
KOTOPBHII B3auMOJIEHCTBYeT ¢ 6ompHUTIEH [23]. B HacTOs-
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Future directions

The positive endovascular trials raise many ques-
tions regarding the next steps to be taken for expand-
ing the indications of 1A therapy and for the devel-
opment of adjunctive therapies that may be useful
with device-induced reperfusion. The 5 positive [A
device trials necessarily focused on specific patient
populations that were selected based on prior stud-
ies that included patients most likely to respond to
treatment. The results of the trials leave unanswered
whether device IA therapy will be beneficial in other
patients who were not studied or who were ineligible
for the trials |30-33]. Trials are either under way or
planned to determine if treatment efficacy can be
established in these patient groups. One important
concept that needs further trial exploration is how
late after stroke onset will IA device therapy still be
beneficial in AIS patients who still have evidence of
a small to moderately sized ischemic core identified
by the ASPECTS score, CTP, or DWI. A large Na-
tional Institute of Health—funded trial is exploring
this question. Other trials are being done in wake-
up stroke patients in whom the last time they were
known to be well was when they went to sleep |34].
In these trials, imaging selection is also a key com-
ponent. Another unresolved question irrespective of
time from onset to treatment is how large can the
core be before IA treatment is ineffective. For the
ASPECTS score on a head CT, what is the lowest
score pretreatment that will identify AIS patients
who no longer derives benefit from IA device treat-
ment? The recent meta-analysis of the IA device
trials did confirm that a baseline ASPECTS score
of 6 to 7 was associated with treatment benefit, but
few patients with scores of <5 were treated, so it is
uncertain if scores in this range absolutely predict a
lack of treatment response. Similarly, for the isch-
emic core volume determined by CTP, the upper
threshold for lesion volume that predicts a lack of
treatment response remains to be established. Fu-
ture trials exploring these imaging predictors of
treatment response need to be performed.

The IA device trials suggest that device thera-
py can be combined with neuroprotective inter-
ventions to potentially maximize benefit. A major
problem for IA device therapy in many locations
is the long transport time required to reach a ter-
tiary center capable of performing this treatment. A
well-known maxim is time is brain, and it was esti-
mated that in a proximal brain vessel occlusion, =2
million neurons die per minute. During long trans-
port times, many AIS patients will likely have their
ischemic core expand to the extent that they will no
longer be eligible for IA device treatment based on
the currently available data. An exciting possibility

111e€ BpeMsi TaM MOKHO BbINOJAHUTBL KT roioBHOrO Mo3ra
U ObICTPO HauaTh BHyTpUBeHHOE BBeaeHUEe TAIT. Ho Bpsi
JIM OHU OyIyT IIMPOKO A0CTyNHbI. Heobxoarmo cobimo-
JaTh OaaHC MPU MapLIPYTU3ALMKU: MEXIY TpPaHCIOP-
TUPOBKOM MAIIMEHTA B TIEPBUYHBINA MHCYJIBTHBIN LIEHTP 1
Havayniom TJIT (TAIl B/B) ¢ mocnenytoleit rocnuTaam3a-
LIMei B SHAOBACKYJISIPHBII LEHTP /Uit matmeHToB ¢ OKA
U MPOIYCKOM MEPBUYHOIO MHCYJIBTHOTO LIEHTPA U TPaHC-
TOPTUPOBKON  HETIOCPENCTBEHHO B 3HIOBACKYJISIPHBINA
neHTp [24]. dakTopbl, KOTOpPLIE HEOOXOIUMO YUUThHI-
BaThb. TUJIAHUPYSI CUCTEMY MEAULIMHCKOM TOMOLH, ITOMU-
MO PAaCcCTOSIHUS M BPEMEHM TPAHCIIOPTUPOBKHU, BKJIIOYA-
FOT CKOPOCTh KJIMHUYECKOW 1 BU3YaJIbHOW OLIEHKU B TEp-
BUYHOM MHCYJIBTHOM LIEHTPE, BpeMsl OT ITOCTYIIJIEHUS Ia-
LIMEHTA JI0 Havajia JeYEHUs U BPEMsI OT MOCTYIUIEHUS 10
BBITUCKU. ECM 3TH BpeMEHHbIE UHTEPBAIbI CIMILKOM
0oJbllIMe, TO HalpaBleHHe MAlMEHTOB C MOA03PEHUEM
Ha OKA cpa3dy B 9HI0BacKyJISIpHBII LIEHTP, a He B OoJiee
OJIN3KUIA TMEePBUYHbIM MHCYJABTHBINA LIEHTP MOXET ObITh
MNpeAnouTUTEIbHBIM. PazpaboTka permoHabHBIX MJIaHOB
JgedyeHust O pomkHa OCyILECTBAIThCS MHAMBUAYATb-
HO B pa3HbIX MECTaX, HO OCHOBHAs1 KOHLEMLIUsI OyIeT 3a-
KJIIOYAThCS B TOM, YTOOBI JOCTABUTh MALIMEHTOB B HAUOO-
Jiee MOIXOMSILNIA JIeYeOHbIN LIEHTP KaK MOXXHO OBICTpee,
OCHOBbIBasICh Ha BeposiTHOcTH OKA 1 apyrux dakTopax,
KOTOpbIe OyIyT BJAUSITh HAa BEIOOP MapIIpyTa.

LleHTpam, TpOBOISIIIMM TEPAITIO B/a YCTPOIICTBOM,
HEOoOXOAMMO TMOCTApaThesl ACMCTBOBATH MO MPOTOKOIaM
KIMHUYECKUX HWCCIENOBAHWN C 1LIeNbl0 MaKCUMalbHO-
TO YCKOPeHMST Hauaia jeueHus manuenTtoB ¢ O [25].
Jlyqimii momxon K BU3yalIn3aliuy eIlle TpeICTONT yCTa-
HOBUTb, HO OH JOJ/DKEH, MO KpaliHeil Mepe, BKIOYaTh
KOMIIbIOTEPHYIO TOMOrpacuio rojoBHoro mMosra, KT-
aHTrorpaduio U B HEKOTPBIX LIEHTPaxX MNepdy3MOHHYIO
KT (ITKT) [25]. bonbllioe uilieMAYecKoe SApPO MOXKET
ObITh uaeHTUULIMpoBaHO Mo 1iKaite CT ASPECTS, uc-
KJTI04as TTalMeHToB ¢ Oa/utaMu <5, Kak 3To ObLIO clejia-
HO B KITMHNYECKWX MCCIIETOBAHWX, MM OOJTBITTON 00BEM
uieMuyeckoro sapa Ha [TKT. BaxkHble BpeMeHHbIE MH-
TEPBaJIbl, KOTOPbIC JOKHBI OTCACKMBATH LICHTPBI OH/0-
BACKYJISIPHOI Tepanuu, BKJIIOYAIOT BPEMsI OT TIPUOBITHS
B OTAEJCHUE HEOTIOXKHON MOMOILM 0 BU3yaau3aluu,
BpeMsl OT BM3yalM3allMy J0 Havajga dHIOBACKYJISIPHOI
npoueaypbl 1 Bpemst 110 penepdy3uu. KimHuueckue uc-
CJIeIOBaHMS C HauboJsiee KOPOTKUMHU BPEMEHHBIMU MH-
TepBajJaMU MPOAEMOHCTUPOBAIN HAUIyJIle pe3ybTa-
Thl JedeHus1. KNIMHUKU He CMOryT BOCIIPOU3BECTH pe-
3yJbTaThl, MOJYYEHHbIE B KIMHUYECKUX MCCAEIOBAHM-
SIX, €CJTM MX KPUTEPUM OTOOpa MAIIMeHTOB He OYIyT COOT-
BETCTBOBaTb KPUTEPUSIM KIMHUUYECKUX UCCASAOBAHUI U
€CJIM OHM HE CMOTYT 00ECTeUnTh CBOEBPEMEHHOE MPOBe-
JeHWe peneppy3uu.

B mpyrux cutyanmsix paccTostHue 10 IICHTpa SHI0Ba-
CKYJISIPHOI Tepanuy HAMHOTO 00JIblLIe, Y BCE TMTALIUEHTHI C
OUC cHauaa JOJIKHBI ObITh JOCTaB€HbI B IIEPBUYHbIIA
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to explore is could neuroprotection initiated in the
ambulance during transport or at the initial primary
stroke center of smaller outlying hospital slow the
evolution of the ischemic core and allow more pa-
tients to remain candidates for IA device therapy
[35]. Animal stroke modeling studies suggest that
this may be possible and has been shown that the
treatment window for I'V tPA in a rat embolic model
could be extended with high flow oxygen [36]. Two
potential types of clinical trials can be envisioned to
explore this treatment strategy. The first would be
to randomize AIS patients with moderate or severe
strokes to a neuroprotective drug or gas in the am-
bulance with guidance by a stroke physician from
the tertiary center, as was done in the FAST-MAG
trial (Field Administration of Stroke Therapy—
Magnesium) of IV magnesium [30]. On arrival at
the tertiary center, the extent of the ischemic core
in the prespecified target population of AIS patients
can be assessed by CTP or DWI to determine if it is
significantly smaller than in the control group and
also if treatment increases the percentage of patients
who remain eligible for IA device treatment, despite
transport times of up to several hours. Another type
of trial would randomize patients at primary stroke
centers or smaller hospitals again with the help of
stroke physicians at the tertiary center via telemedi-
cine. Such a trial could be more focused because if
CTA is required at the time of initial evaluation, for
inclusion, the number of excluded patients would
be dramatically smaller. When patients arrive at the
tertiary center, the extent of the ischemic core could
be compared between the active treatment and con-
trol groups, as well as the percentage of patients who
remain candidates for 1A device therapy. Potential
therapeutic candidates to use in such trials remain
to be determined, but based on animal modeling, a
PSD-95 inhibitor and high-flow normobaric oxygen
should be considered [37]. Another potentially in-
teresting approach would be to perform paracondi-
tioning in the ambulance with intermittent inflation
of blood pressure cuffs on both arms as was done in
a Danish trial [38]. This trial did show effects on
the ischemic lesion severity on DWI performed on
hospital arrival, and a larger follow-up study is be-
ing initiated.

The high rate of substantial reperfusion observed
in the recent IA device trials that used a stent re-
triever raises the possibility that reperfusion injury
could affect patient outcomes. Reperfusion injury
has been observed in animal stroke models, as well
as with reperfusion in animals of other organs [35].
Many potential mechanisms could contribute to re-
perfusion injury, including, free radical generation,
inflammation related to white blood cell recruit-

LIEHTP MHCYJIbTa WX B HEOOJIbIIYIO OOJIbHUILY ISl TIEp-
BOHAaYaJIbHOM OLECHKU U JICUCHUS. OHﬂTb K€, UCITIOJIb30-
BaHUE TeJeMEIULIMHBI OYIET 11e1eC000pPa3HO, TOCKOIbKY
OIBIT UCCJAETOBAHUSI MHCYJIBTA B KPYITHOM LIEHTPE MOXET
IOMOYb OLIEHUTb NMALMEHTA U MPUHSTH PELIEHUE O JIeue-
HUU B ieprdepruitHoOM MeIULIMHCKOM LieHTpe. B HacTos-
1iee BpeMsi OOJIbIIMHCTBO HEOObIINX OOJIbHUIL OOBIYHO
He mipoBomaT KTA, Ho Tereps, Korma DBT nMeeT moka-
3aHHYIO LIEHHOCTb TTPYU OKKITIO3UU TTPOKCUMAIIBHBIX CO-
CyI0B, HEOOXOAMMO YBEJNUYUTh HocTynHOCcTh KTA, mo-
CKOJIbKY OKKJIO3Msl COCYIOB, MOTCHUMANIbHO MOAAAIO-
LIasicsl SHAOBACKYJISIPHOMY JIEYEHMIO, JTOKHA MHULMK-
poBaTh ObICTPYIO TPAHCIIOPTUPOBKY TAKKUX IALIMEHTOB
B LIEHTP, CIIOCOOHBII BBIMOJHUTD BbILIEYKA3aHHYIO MTPO-
ueaypy. KoHCyIbTaHT 10 TeJIEMEIULIMHE MOXET IMTOMOYb
oueHuTh KTA 1 KoMIbloTepHY10 ToMOrpaduio roloBHO-
O MO3ra, BBITIOJHEHHYIO B NepudepuitHoi OOJbHULIE,
YTOOBI MMOMOYb MECTHOMY TMEPCOHATY pPelInTh, UMEeT-
€51 JIM OKKJTIO3UST TPOKCUMAJIBHOT'O COCYIa, MOAIAI0IAsI-
cs B/a Teparnuu, ecam otienka ASPECTS Ha KomTieioTep-
Holi ToMorpaduy roloBHOIO MO3ra MOATBepKAaeT HaJIK -
yue HeOOJIbLIOTO YMEPEHHOIO UILIEMUYECKOTO siipa, YTo
TOBOPHT O 11€716C000Pa3HOCTH MPOBEICHUS B/a Tepariu.
JIJ1s1 MalMeHTOB, KOTOPbIE HE MOAXOIAT IS B/a TEparuu,
BO MHOTUX CJTy4asiX IepeBOJ B MEIULIMHCKUI LIEHTP Tpe-
THETO YPOBHSI MOXKET ObITh HEOOSI3aTEIbHBIM, U B HEKOTO-
PBIX CITy4asix TAITMeHT MOXET IPOXOIUTh JISUSHUE Ha Me-
cTe, ¢ BHyTpuBeHHBIM BBeaeHueM TAIL. [lepeBoa mauu-
€HTa, eCJIM TAKOBOI HEOOXOAMM, MOXET ObITh OCYIIECT-
BJIEH JIMOO Ha BEpTOJIETE, MO0 HA MallMHE CKOPOM Mo-
MOLLM, HO OCHOBHAsI Mpo0ieMa 3aK/1I04acTCs B TOM, UTO
€CJIM TPaAHCIIOPTUPOBKA 3aliMET HECKOJIbKO YacoOB U YTO
K MOMEHTY NPUObITUS TaLMEHTA B SHIOBACKYJISIPHbIMI
LIEHTP MIIEMUYECKOE SIAPO YBEJIUUYMUTCS 10 TAKOH CTere-
HMU, 4TO B/a Tepanusi OyneT HeaddekTrBHa. C TOUKU 3pe-
HUSI CUCTEMbI MEIULIMHCKON MOMOLLY, HEOOXOAMMO MaK-
CUMAJIbHO OBICTPO ONPEACIUTh MPUTOAHOCTh MAlMEH-
TOB TSI B/a Teparuu, W BpeMsT TPAHCTIOPTUPOBKH JOK-
HO OBbITb MAKCUMAaJIbHO CBEACHO K MUHUMYMY, YTOOBI KaK
MOXHO OOJTbLICMY YKCTY TTALMEHTOB MOXKHO ObLIO MpO-
BeCTH B/a Tepanuio. Pa3paboTka MeTOIOB JIeueHMsI, TIpe-
OATCTBYIOLLIMX PACIUMPEHUIO UILIEMUYECKOTO fA1pa, KO-
TOpbIE MOXKHO ObLIO ObI UCITOJIB30BaTh BO BPeMsI TpaHC-
MOPTUPOBKM, MOXKET CYLIECTBEHHO YBEJIMYUTDH MPOLEHT
maeHToB ¢ OV u e TbHO# TPaHCTIOPTUPOBKOM, Y
KOTOPBIX BCE €11Ie MOXKHO OyIeT NpoBecTU 3 (PEKTUBHYIO
B/a TepaIIuio.

Bynymue nanpasieHus

DOHIOBACKYJISIDHBIE UCCJIEJ0BAHUSI C TIOJIOXKHUTENb-
HbIMU pe3yJbTaTaMu MOJHMMAIOT MHOIO BOMPOCOB OT-
HOCUTEJBHO JaJbHENIIINX 11ar0B, KOTOPbIE HEOOXOIUMO
MPEANPUHSTD I PAaCUIMPEHUsT TOKA3aHUIi K B/a Tepa-
MU U 1J1s1 pa3paboTKX TOTIOTHUTEIbHBIX METOIOB Jieye-
HU4, KOTOPBIE MOTYT OBITh TMOJIE3HBI TIPA MEXaHUYECKON
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ment, cell-matrix deterioration, and microvascu-
lar occlusion/edema [37]. It remains uncertain to
what extent secondary brain injury after reperfusion
contributes to clinically evaluated patient outcomes
at 90 days and beyond. Additionally, it will be dif-
ficult to detect the benefits of a treatment targeting
reperfusion injury because of the substantial rate of
good to excellent outcomes observed in the recent
IA device trials. A trial targeting reperfusion injury
can be envisioned for an anti-inflammatory drug or
free radical scavenger in AIS patients who are docu-
mented to have reperfusion at the end of the 1A de-
vice procedure. They would then be randomized ac-
tive treatment or placebo with delivery of the study
agent locally via the catheter used for IA treatment
or systemically via an IV infusion. Such a trial will
likely have to include a large number of patients to
detect a ~10% greater rate of favorable 90-day out-
come than the placebo group because the control
group will by definition have undergone successful
reperfusion, a treatment documented to have a high
rate of good-to-excellent clinical outcomes. Anoth-
er adjunctive therapeutic target to consider with TA
device therapy is enhancement of collateral blood
flow. It is well documented that AIS patients with
a favorable collateral status have better outcomes
with IA device therapy because good collaterals are
associated with initially smaller ischemic cores and
slower evolution of the ischemic penumbra into the
ischemic core [38]. These observations imply that
if collateral flow could be enhanced acutely, more
ischemic tissue could be salvaged in more patients
by IA device therapy. Possible approaches to en-
hancing collateral flow include induced hyperten-
sion, volume expansion, external counterpulsation,
temporary partial aortic obstruction, and stimula-
tion of the sphenopalatine ganglion [39]. All of these
approaches entail potential side effects that may
adversely affect outcome, and some have inherent
time delays. They could be considered for patients
who will have long time delays before reaching the
tertiary center for IA device therapy as was dis-
cussed for neuroprotective strategies to delay isch-
emic core expansion. Pharmacological approaches
could also be considered such as with glyceryl trini-
trate, a prodrug of nitric oxide used to treat angina
pectoris by vasodilitation that demonstrated appar-
ent benefit in AIS patients treated within 6 hours of
stroke onset in the ENOS trial (Efficacy of Nitric
Oxide in Stroke) when given transdermally [39].
Glyceryl trinitrate did lower blood pressure, so this
effect may be concerning, but blood pressure and
collateral blood flow effects could be titrated. This
is an exciting time for treating AIS patients with IV
tPA or IA device therapy. Many potential therapies

penepdy3un. ITSTh MONTOKUTEIBHBIX MCCIEA0BaHUIA O
NnpuMeHeHU10 [A-yCTOIMCTB ObLIM NPOBEAEHbI B KOHKPET-
HBIX TpyIINax 00JbHbIX, OTOOpAHHbBIX HA OCHOBAaHUM JIaH-
HBIX MPEOBIAYIIMX UCCAeIOBAaHUI, KOTOPHIE BBISBUIN
KpUTepUU TIAlMEHTOB, HauOoJIee OTBEYAIOIINX Ha Jie-
yeHue. OmHaKO pe3yibTaThl UCMIBITAHUIA OCTABIISIIOT O€3
OTBEeTa BOMPOC 0 ToM, OyaeT jiu IA-Tepanust a3chdeKTrBHA
JUTST IPYTUX MAIIMEHTOB, OTJIMYHBIX OT TAIIMEHTOB, BKITIO-
YeHHBIX B KIMHNUecKne nccaenoBadus [30-33]. T1poso-
JSITCSL UM TIIAaHUPYIOTCS UCCIIEIOBaHUSI 7151 onpeaese-
HMs1 9(PGEKTUBHOCTY JIGUEHMsI B TUX Ipynnax nalueH-
TOB. BaxkHasi KoHLIenuusi, TpeOytollasi 1ajbHEeNIero u3-
y4YEeHUsI , 3aKJITI0YAETCsl B TOM, HACKOJbKO MO3IHO OT Ha-
yaja uHcynsra  [A-tepanus Oyaer, mo-mpexHemy ag-
(exTBHa y matmeHToB ¢ OMI, y KOTOPHIX BCE e11ie NMe-
JOTCSI TIPU3HAKY MIIIEMUYECKOTO siipa HEOOJBIIIOTO M
cpeaHero pasmepa, corinacHo 1ikaiae ASPECTS, oue-
HeHHble ¢ momouupto [TKT wau ABT (auddy3nonHo-
B3BeIIeHHasT ToMorpadust). DTOT BOIMPOC M3yYaeTCsT B
OoJBIITOM McciTenoBannu, puHancupyeMom Harmmonais-
HbIM MTHCTUTYTOM 3IpaBooxpaHeHus. JIpyrue uccienona-
HMsl TIPOBOJISITCSI B IPYIINax 0OJbHbIX, [EPEHECIIUX MH-
CYJIBT TIPM TIPOOYKAEHUH, TIPY 3TOM U3BECTHO, UTO MX Ca-
MOUYYBCTBHUE Mepe CHOM ObLI0 XopoiuuM | 34]. B atux uc-
CJIeIOBaHMSIX BBIOOp CIOCO0a BU3YalIM3alMU TAKXKe SIB-
JisieTcsl KimodyeBbIM. JIpyroit HepeleHHbI Bonpoc, He3a-
BHCHUMO OT BpeMEHH /IO Havajia JJeYeHMsI, 3aKTI0UaeTCs B
TOM, HACKOJIbKO OOJTLLIMM MOXKET OBITH SIAPO 10 TOr0, Kak
[A-Tepanusi okaxercst HeadpdexkTrBHON. UTO Kacaercs
onienku no mkane ASPECTS no nanaeiM KT ronoBHoro
MO3ra, TO HACKOJIbKO BLICOKUIA 0aa MO3BOJIUT OMpee-
JuTh nauueHToB ¢ OMMU, KoTopbie He OyayT oTBeuaTh Ha
JieyeHue ¢ nomolipto l1A-ycrpoiictBa? HenaBHuii mera-
aHau3 ucnbiTaHuii IA-ycrpoiicTBa noaTBepAWII, YTO UC-
XomHbIi 6as11 no mkaine ASPECTS ot 6 1o 7 accormupy-
eTcsl ¢ 3(P(EKTUBHBIM JICUCHHUEM, HO, IMOCKOJIbKY B HC-
CJIeI0BaHUM ObLIO Majio OOJBHBIX C Oajllamu <5, Hesic-
HO, SIBJISICTCS JTV 3TOT AMaTa3oH abCOOTHO MTPOTHOCTH-
YeCKMM B TUIaHE OTCYTCTBHMS OTBETa Ha jevyeHue. Takske
JOJKEH OBITh YCTAHOBJICH BEPXHMIA TIPeesT 00beMa I~
MUYECKOro siipa, ornpeaeaeHHoro ¢ nomoiibio ITKT, ko-
TOPbIA MOXET OBbITb MPEAUKTOPOM HEIDGHEKTUBHOCTU
JedeHus. B Oymyiiem HeoOXOmMMO MPOBECTU UCCIASIO0-
BaHUs1, KOTOPbIE MO3BOJISIT ONPEAEIUTD I10 IAHHBIM, M10-
JIY9EHHBIM C TIOMOIIIBIO Pa3HBIX METOIOB BU3YyaIU3alliu,
MPEeIUKTOPhI OTBETA HA JICYEHUE.

Hcnbitanus IA-ycTpolicTBa Mpenrnoaaraior, 4To Me-
XaHUYECKYIO Tepanuio MOXHO COYeTaTh ¢ HEelpompo-
TEeKTOPHBIMU BMEIIATeILCTBAMU, UTOOBI YIYUIIUT -
(exTuBHOCTL JieueHusl. OcHOBHOI MpobaeMoit mis [A-
Tepanu BO MHOTHX MECTaXx SIBJISIETCS JUTMTEJTbHOE BPeMst
TPaHCIIOPTUPOBKHU, HEOOXOIUMOE TSI TOCTHKEHMS IIeH-
Tpa TPEThEro YPOBHsI, CIIOCOOHOTO BBITOJIHUTD ITO Jieue-
Hue. IIpy MHCYNIBTE BAXKHYIO pOJIb UTPaeT BpeMs, ObLIO
MTONCYMTAHO, YTO TMPU OKKITIO3MM TPOKCUMAJILHOTO CO-
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can be envisioned that can be developed in conjunc-
tion with these proven therapies.
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TTOBPEXICHNE HAOMIONAIOCh HAa MOMIEJISIX MHCYJ/IBTA Y XK1~
BOTHBIX, a TAKXKE TIPU perepdy3un IPyrux OpraHOB Y XKU-
BOTHBIX [35]. MHOrue noreHLuanbHble MEXaHU3Mbl MO-
TYT CMOCOOCTBOBATh pernephy3MOHHOMY TTOBPEXKICHHMIO,
BKJIIOYas 00pa30BaHUE CBOOOIHBIX PAAVKAIOB, BOCTIAJIe-
HUE, CBSI3aHHOE C BOBJICUCHHEM JICHKOLIMTOB, pa3pyliie-
HUE KJIETOYHOro MaTpUKCca 1 MUKPOCOCYAUCTYIO OKKITIO-
3uto/otek [37]. Ocraercsi HesICHBIM, B KaKOil CTereHU
BTOPMYHOE IMOBPEXIACHIE TOJJOBHOTO MO3Ta IOCJIe perep-
(by3uu cka3bIBaeTCs Ha KJIMHUYECKMX MCXOaX y Malu-
eHToB yepe3 90 aHeit u 6osee. Kpome Toro, Oyaet TpyaHoO
BBISIBUTH TTPEUMYIIIECTBA JIeUeHUsI perepdy3MOHHBIX T10-
BPEXIEHUI M3-3a 3HAUNTETHPHOTO KOJIMYECTBA XOPOIINX
WJIY TTPEBOCXOAHBIX Pe3y/IbTaTOB, HA0M0AaeMbIX B HE/1aB-
HMX MCCITETOBAHMSIX IIPY MEXaHMUIECKOM Teparin. Mox-
HO TIPEIyCMOTPETh MCCIAEIOBAHMS 110 JICUSHUIO perep-
(py3rOHHOrO MOBPEXACHMST MPOTUBOBOCIATUTEIbHBIMU
npenapartamMu Wi aklenTOpOM CBOOOIHBIX paluKaIoOB y
nauueHToB ¢ O, ¢ noarBepkaeHHO penepdys3ueit B
KOHLIEe MpoLeAypbl MexaHnuecKoi pekaHaiu3auuu ( IA-
YCTpOICTBaMM). 3aTeM MaLMEeHThl OyAyT PaHIOMU3UPO-
BaHbI [IsI MPOBEACHUST aKTUBHOTO JICUSHUSI WU JICUSHUST
¢ marnebo, C BBEIEHWEM MCCICAYeMOTO areHTa JIOKaIb-
HO - Uepe3 KateTep, ucnoiib3yemblii uist [A-tepanuu, uimn
CUCTEMHO - ITyTeM B/B BIMBaHUsL. BeposiTHO, 1151 0OHApY-
xennst 10% ysenmdenust omaronpusTHOro 90-mHeBHO-
TO MCXOMa Y TPYIITbI aKTUBHOT'O JISUSHUST 110 CPAaBHEHUIO
C Tpynmnoii miauedo B uccaeaoBaHue MOTpedyeTCs: BKIIIO-
YUTb 0OJIbILIOE KOJIMYECTBO MAIIMEHTOB, MTOCKOJIbKY KOH-
TPOJIbHAd TPyIIa [0 ONPEAEICHUIO YCIELIHO MpOollia
penepdy3uio, MpY JEYEHUH MOJTYyIeHbI TOKYMEHTAIBHO
MOATBEPKACHHBIE BHICOKME TTOKA3aTeNId, OT XOPOILLUX 10
OTIMYHBIX KJIMHUYECKUX Pe3yJIBIaToB. Jpyrasi J0moIHu-
TeJbHasI TepareBTuIecasi 1ieJIb, KOTOPYIO CIIENyeT YIUThI-
BaTb MPU MEXaHWUECKO Tepanuu ¢ [A-ycTpoicTBOM, 3T0
yCUJIeHUe KoJaaTepaJbHOro KpoBoToka. MMetotcst yoe-
JIUTEJIbHBIC MOATBEPXKACHHbBIC JAHHbIC , UTO Y OOJbHBIX
¢ OMMU, BeposATHO, € XOPOIINM KOJTaTepalbHBIM KPO-
BOTOKOM TOJIYYEHBI JIYYIlIUE Pe3YyJbTaThl MPU KCIONb-
3oBaHMM M A-Tepanuu, MOCKOJbKY XOPOILMIA KoJaaTe-
PaJbHBII KPOBOTOK aCCOLIMMPYETCS ¢ MEHBIIUM pa3Me-
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POM MIIIEMUYECKOTO siapa 1 00JIee MEIEHHOMN IBOJTIOIN-
el UILIEMUUYECKOI MOJyTeHU B Ullemudeckoe sapo [38].
DTU JaHHBIE TTOIPA3yMEBAIOT, UTO MPU YCUJIEHHOM KOJI-
JaTepaJlbHOM KPOBOTOKE OOJIbIIE MIEMU3MPOBAHHOM
TKAHU MOXET ObITb CLIACEHO Y OOJIBIIETO KOJMYECTBA I1a-
LIMEHTOB ¢ nomoliblo [A-tepanuu. Bo3MoxHbIe OaX0-
Jibl K YCUJIGHMIO KOJIIaTepaIbHOTO KPOBOTOKA BKJIFOUA-
10T MHAYLIMPOBAHHYIO TUTIEPTOHMIO, PACIIMpPEHUE O0h-
€Ma, BHEIITHIO KOHTPITYJTLCAIINIO, BPEMEHHYIO YaCTHY-
HYIO OOCTPYKLIMIO AOPThI M CTUMYJISILMIO KPBIIOHEOHO-
ro ranrius [39]. Bee aTi momxobl BAeKyT 3a co0oii 1o-
TEHLIMAJbHbIE TTOOOYHBbIE 3((EKTHI, KOTOPbIE MOTYT OT-
pHULIATEIbHO MOBAMATL HA PE3Y/IbTaThl JEUEHMUsI, 3 HEKO-
TOpbIE€ MPUBEAYT K YBEJIMYEHUIO BPEMEHU JTOCTaBKY Ia-
LIMEHTa B LIeHTpP. YIX MOXXHO paccMaTpUBaTh [UIS MAlIMEH-
TOB, KOTOpBIE C UTUTEIBHBIMU 3aICP>KKaMU HaTpaBIIsi-
I0TCS1 B LIGHTP TPEThero ypoBHs Wisd IA-Tepanuu, Kak 310
00CYXIaT0Ch JIJIST CTPATeTMW HEMPOMPOTEKIIMH, HAITpaB-
JIEHHOI Ha 3aIepKKy 3BOJIOIUMU HINEMUUYECKOTO SIpa.
dapmakoIornIecKre TOIXOIbl TaKKE MOTYT OBITh pac-
CMOTpPEHBI, HAITPUMEP, C TIMLEPUT TPUHUTPATOM’, TIPO-
JIEKApCTBOM OKCHJIA a30Ta, UCIOJIb3YEMbIM IS JIeUEeHMsI
CTEHOKApIUMW IyTEM Ba30AMJIaTallii, KOTOPbI Mpomie-
MOHCTPUPOBAJI OUEBUIHYIO MO/IK3Y y mauueHToB ¢ OUU;
Ipernapar BBOAWIM YPECKOKHO B TeueHUe 6 4 II0CIe BO3-
HUKHOBeHMs MHCybTa B uccnemoBanu ENOS (Efficacy
of Nitric Oxide in Stroke)? [39]. Duuieput TpyHATpAT Jeii-
CTBUTEJbHO 3HAYUTEIbHO CHIVKAT apTepuaibHOE JaBie-
HMe W KOJTaTepaIbHBIi KPOBOTOK, HO 3TOTO MOXHO M3-
0exxaTh ITyTeM TUTPOBAHMSI TO3bI Iperapara.

Bpewmsi, nmonHoe mepcnekTyB [isl JICYEHUsT MalueH-
ToB ¢ OUMU ¢ nomoiwio cuctemuoii TJIT (BBenenust TAIT
B/B) win 1A-MexaHM4ecKoii Teparuu, HacTyrnuio. MHo-
JKECTBO MOTEHLMAIBHO 2(PGHEKTUBHBIX CMOCOOOB Tepa-
MUY MOTYT ObITh pa3pabOTaHbl U YCIEIIHO MPUMEHEHBI
B COYETAaHUM C BBILIENEPEUUCICHHBIMU  allpOOMPOBaH-
HBIMU METOAMU JICYEHUS.

"HUTpOrIUIEepUH.
8 DPhEeKTUBHOCTh OKCHIA A30Ta TIPH WHCYIIBTE.



