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Background and aims. Stent retriever based thrombectomy is the mainstay of treat-
ment of acute ischemic stroke caused by large vessel occlusion. However, recanalization is
sometimes not achieved even after multiple passes of the thrombectomy device. Whether
revascularization becomes futile or harmful with an increasing number of passes as well
as criteria for when to halt attempting recanalization remain unknown. The purpose of our
work is to analyze literature data on this issue.

Materials and methods. We performed a short review of the literature and summarized
evidence on the impact of repeated stentriever attempts on outcome.

Results. Despite some controversies, the published data indicate that up to 30 % of
patients still reach favorable outcome even when >5 stentriever passes are performed.
Probability of obtaining functional independence after multiple stentriever attempts is
even higher in patients with lower baseline NIHSS score. Patients who achieve successful
reperfusion after >5 passes have significantly higher rates of functional independence and
significantly lower rates of hemorrhagic transformation compared with those who do not
achieve reperfusion. Rate of target recanalization after >4 passes may reach 19 %. Num-
ber of passes alone is not an independent negative predictor of functional independence.
The impact of multiple stentriever attempts on hemorrhagic transformation has not been
well-established.

Conclusions. Target vessel recanalization is an essential goal of mechanical thrombec-
tomy, which should be pursued despite the additional number of passes and procedural
time required. Number of stentriver attempts is not a game- changing factor in the deci-
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sion to abort the procedure for technical futility. Treatment decisions need to be individu-
alized for each patient based on operator’s experience and preferences, patient and clot-

specific characteristics.

Key words: stroke; thrombectomy, stentriever; outcome.

Endovascular thrombectomy is the stan-
dard of care in acute ischemic stroke caused
by large vessel occlusion [1]. Previous stu-
dies have provided convincing evidence
that first-pass complete reperfusion strong-
ly correlates with higher rates of favorable
outcomes, lower mortality, and fewer proce-
dural adverse events [2-5]. These findings
may be explained by the fact that single pass
thrombectomy produces less endothelial
vascular trauma, increases chances of com-
plete recanalization by reducing clot-vessel
interactions and risks of distal embolization
and requires faster procedural time. Howe-
ver, target recanalization after first throm-
bectomy pass is possible in only 22—-57 % of
the patients depending on the primary endo-
vascular technique, location and characteris-
tics of the clot, vascular anatomy, etc. Hence,
there is no clear consensus regarding algo-
rithm of treatment of the patients in whom
recanalization failed even after multiple clot
retrieval attempts, and decision to abort the
procedure mostly depends on the individual
operator’s experience and not based on em-
pirical evidence.

Which should be the minimum degree
of recanalization achieved before stopping
the procedure? Where is a specific brea-
king point for switching to the rescue endo-
vascular modality? When detrimental effects
of multiple stentriever passes outweigh the
benefit of recanalization? Many researches
tried to give an answer to these questions
and to investigate correlation between num-
ber of passes and outcomes.

Garcia-Tornel et al. [6] performed an
analysis on the impact of the total number of
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passes according to reperfusion grade. They
found that both, first pass recanalization and
final mTICI 3 were independent predictors
of good outcome. They also concluded, that
the detrimental effect of each additional pass
is counterbalanced by the benefits of a com-
plete recanalization for up to 3 passes. Be-
yond that number of attempts, outcome is af-
fected despite full recanalization. In contrast,
for patients not achieving a TICI 3 recanali-
zation the impact of additional passes nega-
tively influence outcome starting from the
second attempt. However, more than 40 %
of the patients in their cohort still had a good
functional outcome even if recanalization
was achieved after a third pass. Moreover,
recanalization improved outcomes until up
to 4 passes. Patients who achieved recanali-
zation after >5 passes had numerically better
outcome but didn’t achieve statistical sig-
nificance. Thus, the authors proposed that
additional attempts to achieve recanalization
should be pursued at least until 4 passes.
Baek et al. [7] tried to find a specific
break point at which the outcomes of pa-
tients with successful recanalization are not
significantly more favorable than those of
patients without recanalization. They found
that if recanalization was achieved by >5
stentriever passes, patient outcomes were
not significantly more favorable than among
patients without recanalization. Moreover,
they concluded that recanalization after >4
passes is an infrequent phenomenon occur-
ring in <10 % of patients. Therefore, they
recommended that successful recanaliza-
tion should be achieved within 4 stentriever
passes or a time from puncture to recanali-
zation of 125 minutes in patients with base-
line ASPECTS >7 and within 3 stentriever
passes and time from puncture to recanali-
zation of 60 minutes in subgroup of the pa-
tients with ASPECTS <7. Otherwise, they
suggested to consider switching to rescue
endovascular modalities. These recommen-
dations are in line with previously published
report [8], which stated, that the probability
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of successful recanalization decreases below
50 % if recanalization is not achieved within
5 thrombectomy maneuvers and that there
is almost no chances of a good clinical out-
come after 4 thrombectomy maneuvers.

However, a recently published study
conducted by our group [9] showed diffe-
rent results. Our results indicate that 30 % of
patients still reach favorable outcome even
when >5 stentriever passes are performed.
Probability of obtaining functional indepen-
dence after >5 attempts was even higher in
patients with lower initial stroke severity.
Recanalization rate in our series was 19 %
after > 4 passes and 12 % after > 5 passes,
which is significantly higher, than in previ-
ous reports. Our findings also indicated, that
non-recanalizers had significantly higher
rates of hemorrhagic transformation and
significantly lower rates of functional in-
dependence compared with the patients that
needed >5 passes but did achieve favorable
recanalization.

Similar results were reported by Tonetti
et al. [10], who showed, that patients who
achieve successful reperfusion after >4 pas-
ses have significantly better rates of function-
al outcomes than those who do not achieve re-
perfusion. Furthermore, no patient with TICI
2a or worse reperfusion achieved favorable
outcome. Number of passes required for re-
canalization was not a predictor of functional
independence in their series. These findings
are further supported by the findings of Jindal
et al. [11], who also found that the number
of thrombectomy attempts alone was not an
independent negative predictor of functional
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KIIBKICTD IIIXOAIB ITPH MEXAHIUHINA TPOMBEKTOMII: KOJIW 3YIIUHATHUCA?

A. FILIOGLO, J.E. COHEN, N. SIMAAN, A. HONIG, R.R. LEKER
Menuunnit Llentp Xanacca — €Bpelicbkuil yHiBepcuTet, M. €pycanum, [3painb

IlepeaymoBu Ta miji. TpoMOeKTOMisl 3 BUKOPUCTAHHSAM CTEHT-PETPUBEPIB € OCHOBOIO JIi-
KyBaHHSI TOCTPOro 1MIEMIYHOTO 1HCYJbTY BHACHIOK OKJIIO31i BeIUKUX cyauH. OgHaxk 1HOMII
pekaHaiizalii He JOCATalTh HaBITh Iichs OaraTopa3oBux MiaxoaiB. HeBimomo, 4u crae pe-
BacKyJsipu3aiis Hee()eKTHBHOIO UM HAaBITh MIKIAJIUBOK 31 30UIBIICHHSIM KITBKOCTI MiJXOJIB,
a TakoXX KOJIM CIIJ 3aJUMLIMTH crpoOu pekaHanizaiii. Mera po6oTu — nmpoaHai3yBaTu JaHi
AiTepaTypH HI0JI0 IbOTO MUTAHHS.

Marepianu Ta Meroau. HaBeneHo KOPOTKMU OIJIsAN JiTepaTypH. Y3arajJbHEHO IOKa3u
BIJIUBY Oaratopa3oBHUX CIPOO TPOMOEKCTPAKIlii CTEHT-PETPUBEPOM Ha PE3yabTaT JIKyBaHHS.

Pe3syabTaTn. He3Baxarwodu Ha OesAKy CyNmepednBICTh, ONMyOJiKOBaHI JaHi BKa3ylOTh Ha
Te, mo maixe y 30 % mamieHTIB AOCATAIOTh CHPUATIMBOTO PE3ylbTaTy, HaBiTh Michas =5
MPOXOJIB CTEHT-peTpuBepoM. IMOBIpHICTh (YHKIIOHAIBbHOI HE3aJEKHOCTI Micias 6araro-
pa3oBuUX cnpobd pekaHalizamii CTEeHT-peTpUBEPOM BHIA y TMAII€HTIB 3 HUXKYUM 0a30BUM
nokazHukoM 3a NIHSS. IlanieHTH, B IKUX OJOCATHYTO ycHimHo1 penepdy3ii micias >5 npo-
XO0J11B, MAalOTh 3HAYHO BHUII MOKa3HUKU (PYHKI10HAJIbHOI HE3aJ€KHOCTI Ta 3HAYHO HHUXKYI
MOKa3HUKHU TeMmopariynoi tpancdopmarii mopiBHIHO 3 ocobOamMu, B AKUX pernepdysii He
nocaruyto. PiBeHb pekanamnizamii micias >4 mpoxonaiB Moxe ctaHoBUTH 19 %. KinbkicTh
MPOXOaiB cama 1mo co0l HE € He3aJIe)KHUM HEeTaTUBHUM NPEIUKTOPOM (PYyHKI[IOHAIBHOI He-
3aJIe’)KHOCTi. Takok He BCTAHOBIEHO BILUIMBY 0araTopa3oBUX MPOXOJiB CTEHT-PETPUBEPOM
Ha reMopariuHy TpaHcdopmaiio.

BucHoBku. Pexananizaiisi CcyJuHHU-MIIIEH]1 € OCHOBHOIO METOI0 MEXaHIYHOI TPOMOEKTO-
Mii, He3Ba)Kal4M Ha JOJATKOBY KiJbKICTh MiAXOMIB Ta NMpoueaypHui yac. KinbkicTh mpo-
XOJliB CTEHT-PETPUBEPOM HE € YHMHHUKOM, SIKUW BILUIMBA€ Ha NPUHHATTSA pIMIEHHS MPO
BIIMOBY BiJ] IpOILEYpHU Yepe3 TeXHIUHY Hee(EeKTUBHICTh. PilleHHs 1010 JiKyBaHHS CH1]
npuiMaTH 1HAUBIAYalbHO 3 ypaxXyBaHHSIM JOCBiAYy Ta ynoaoOaHp omepaTopa, 0COOIUBOC-
Tel mamieHTa i TpomoOy.

Kuaro4osi ciioBa: iHCYNIbT; TPOMOEKTOMIS; CTEHT-PETPUBEP; PE3YIbTATH JIIKYBaHHS.
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KOJIMYECTBO MMOJAXO0JJ0OB TP MEXAHUYECKOH TPOMBAKTOMMM: KOT -
JA OCTAHOBUTBCA?

A. FILIOGLO, J.E. COHEN, N. SIMAAN, A. HONIG, R.R. LEKER
Menununckuii Llentp Xanacca — EBpelickuil yHuBepcureT, I. Epycanum, M3paunp

Ipennochliku U Heaud. TpoMOIKTOMUS C UCIOJIB30BAHUEM CTEHT-PETPUBEPOB SABIACTCA
OCHOBOM JIEUEHUSI OCTPOTO UIIEMUUYECKOTO MHCYJbTA BCIEACTBUE OKKJIIO3UU KPYIHBIX COCY-
noB. OHAKO MHOT/IAa PEKAaHATNU3aIMK He TOCTUTAIOT Jake TOCJIEe MHOTOKPATHBIX MOAx010B. He
M3BECTHO, CTAHOBUTCS JIU peBacKysipu3amnus HedP(HEeKTUBHON WU AaKe BPEIHON C yBeIuue-
HHEM KOJMYECTBa MOAXOJ0B, a TAKXKe KOIJIa CIEAyeT OCTABUTH €€ MOmbITKH. Llenb paboTsr —
MPOaHAJIU3UPOBATh JaHHBIC JIUTEPATYPHI 110 ITOMY BOIPOCY.

MarepuaJjsl u MmeToasl. [IpuBenen kparkuit 0030p nureparypsl. O0001IEHBI JOKa3aTEIbCTBA
BIIUSTHUSI MHOTOKPATHBIX TOMBITOK TPOMOIKCTPAKIIUU CTCHT-PETPUBEPOM Ha PE3YNIBTAT JICUCHUS.

PesyabTaTbl. HecMOTpss Ha HEKOTOPYIO NMPOTHUBOPEUHBOCTH, OMYOJMKOBAHHBIC JaHHBIC
yKa3bpIBalOT Ha TO, 4TO MOYTH y 30 % ManMeHTOB JOCTUTAIOT OJarompusTHOTO pe3yibTaTa
Jaxke Mocie >5 MPoX0J0B CTEHT-PETPUBEPOM. BepoaTHOCTh PYHKIIMOHAIBHOW HE3aBUCUMO-
CTH TIOCJIE MHOTOKPATHBIX MOMBITOK PeKaHAIU3AIMU CTEHT-PETPUBEPOM BBIIIE y TMAIMEHTOB
¢ HU3KUM 0a30oBbIM moka3arenem mo NIHSS. [TauueHTsl, y KOTOPBIX HJOCTUTHYTA yCHEUIHAS
penepdy3us mocie >5 MpoOXoJ0B, UMEIOT 3HAYUTENBHO Oo0Jiee BBICOKHE MoKa3zaTenu (PyHK-
IMOHAJIbHON HE3aBUCUMOCTH M 3HAYMTEIHbHO 0O0Jee HU3KHE MOKAa3aTeIu reMopparuvecKoi
TpaHchOpMallMU N0 CPAaBHEHHIO C JUIIAMHU, Y KOTOPHIX pernepdy3us He Oblia JOCTUTHYTA.
YpoBeHb pekaHalM3aluu nocie >4 mpoxoaoB MOXKET cocTaBidaTh 19 %. KonuvectBo mpo-
XOJIOB CaMO IO ceOe He SBISETCS HE3aBUCUMBIM HETAaTUBHBIM MPEIUKTOPOM (QYHKIIHOHATb-
HON He3aBUCHUMOCTHU. Take He YCTAaHOBJIEHO BJIMSHUS MHOTOKPATHBIX MPOXOJ0B CTEHT-
pEeTPUBEPOM HA TEMOPPATUUECKYIO0 TpaHCHOPMAIHIO.

BoiBoabl. Pexananuszanusi cocyqa-MHUIICHH SBISETCS OCHOBHOM WEJIbI0 MEXaHUYECKOU
TPOMOSKTOMHUM, HECMOTPSI Ha OMOJHUTEIbHOE KOJUUYECTBO MOAXOAOB U BpPEMs MPOLEAYPHI.
KonnuecTBO MpOX0IOB CTEHT-PETPUBEPOM HE SIBISETCS (PAKTOPOM, BIUSIONIUM HA TPUHSITHE
peuieHuss 00 OTKa3e OT MPOIEAYPHl U3-3a TeXHUUYECKOW HedP(DEeKTUBHOCTH. Pemenne oTHOCHU-
TEJIBHO JIEYCHUs CleAyeT NPUHUMATh UHAUBUAYAJIbHO C YUYETOM ONBITA U NPEANOUYTEHUN Olle-
paropa, 0COOCHHOCTEH NmanuenTa u Tpomoa.

KnawoueBble cj10Ba: HHCYIBT; TPOMOIKTOMHUS; CTEHT-PETPHUBEP; PE3YIbTATHI JICUCHUS.
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