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* Endovaskuler tedavi... buyuk damar oklizyonlarinda
standard tedavi

o Altta intrakranial ateroskleroz bulunanlarda istenilen
rekanalizasyon kolay degil

» |slem esnasinda reokluzyon sik

» Kurtarma teknikleri (intraarterial trombolizis, balon
anjioplasti, stent..) daha sik gerekebilmekte



* Intrakranial ateroskleroz (IKAS) iliskili biylk damar
oklGzyonlarinda mekanizma emboliden ziyade in situ
trombo-okllizyon

» |IKAS Asya populasyonlarinda sik

» Son calismalarda IKAS-O Dogu Asyada buyuk damar
oklGzyonlarinin yaklasik %12-30’'ndan sorumlu

» Endovaskuler tedavide basarili rekanalizasyon <%30
saglanilabilmekte...kurtarma metodlarina basvuru daha
sik

* Bu nedenle akut inmede bu hastalara en iyi endovaskuler
yaklasimin belirlenmesi ayrica 6nemli



FIGURE 1 | Three different mechanisms of ischemic stroke can be present in intracranial atherosclerosis. (A) Artery to artery embolism, (B) Local perforator ischemia,
(C) Hemodynamic hypoperfusion,

FIGURE 2 | Ischemia pattern for the different pathological mechanisms seen in infracranial atherosclerosis: (A) demonstrates the typical perforator type infarct,
(B) demonstrates the artery to artery embolic infarct and (C) demonstrates the classical deep watershed zone for the hemodynamic infarcts.




FIGURE 4 | Diffusion weighted scans (A,B) demonstrate multiple distal (embolic) foci of ischemia in the right MCA territory. MR Angiography (C) shows a moderate
degree MCA stenosis in the proximal M1. High resolution vessel wall imaging in axial cuts before (D) and after (E) contrast enhancement as well as coronal T1
weighted vessel wall imaging sequences after contrast enhancement (F) demonstrate a hot plague with dense eccentric enhancement. Given the embolic nature, the
“hot plague™ characteristics and the relatively low degree of stenosis in a patient who was not on optimal therapy, it was decided to not perform an endovascular
therapy.




tanim

 |[KAS EVT esnasinda okllzyon bolgesinde belirgin
fikse fokal stenoz izlenmesi olarak karsimiza cikar

 Belirgin darlik
s Fikse stenoz %70

o Fikse stenoz >%50 yaninda akim ve perflizyonda
belirgin yetmezlik veya yeterli EVT yaklasimina karsilik
reoklizyona yatkinlik



» Bazi demografik ve klinik risk faktorleri yaninda
nororadyolojik bulgular ipucu vermekte

 Ama demografik 6zellikler 6zglllik anlaminda
yetersiz!



Kimlerde stiphelenmeli?

» 1967 hasta (496 IKAS-O vs 1471 nlKAS-O) ele alinan
bir derlemede

* [KAS-O grubunda
= HT ( [OR] 1.46; 95% ClI, 1.10-1.93),
DM (OR, 1.68; 95% Cl, 1.29-2.20),
Dislipidemi (OR, 1.94; 95% ClI, 1.04-3.62),
Sigara oykusu (OR, 2.11; 95% Cl, 1.40-3.17) daha sik

a

a

a

O

AF (OR, 0.20; 95% Cl, 0.13—-0.31) daha az

Tsang ACO, et al. Thrombectomy Outcomes of Intracranial Atherosclerosis-Related
Occlusions. Stroke. 2019 Jun;50(6):1460-1466.



Table 2. Clinical Features and Risk Factors of ICAS-0 Versus Non—ICAS-0

[ ICAS-0  Non-iCAS-0 OR (95% C) Pvalue  F{PVaiue)

Male® 70.4% | 51.8% 1,84 (1.45 10 2.34) <0.001 | 28%(0.42)
Hypertension™ 71.4% 63.1% 1.46 (1.10 10 1.93) 0.009 | 21.3% (0.24)
Diabetes mellitus* 31.9% 22.5% | 1.68 (1.29 1o 2.20) =(,001 | 13.0% (0.32)
Aral ibrillaion” 16.4% 54.1% 0.20 (0.13 o 0.31) <0.001 | 4B.6% (0.041)
Coronary artery disease | 12.1% 147% | 0.46(0.42t01.49) 0.46 | a91%@08n
Dyslipidemia* ' 36.0% 28.6% 1.94 (1.04 10 3.62) 0.037 | 69,5% (<0.001)
SMoKing” 34.6% 21.6% 2.11(1.40 t03.17) <0.001 | 58.6% (0.009
ICA occlusion 27.3% 35.4% 0.72 (0.44 10 1.17) 0.19 | 58.3%(0.048)
MCA ooclusion 67.7% 61.8% | 1.7 {0.67 to 2.04) .59 | 71.8% {0.007)
[V thrombolysis 30.7% 4399, 0.89 {0.56 to 1.42) .49 | 51.7% (0.043)
Mean and mean difference (95% Cl)

Age (years)’ | 63.7 67.2 317 (~4.68 10 ~1.66) | <0.001 | 25.4%(0.202)

Baseline NIHSS® 14.5 17.0 ~2.23(-29810-148) | <0.001 | 204%(0.249

ICA indicates internal Eamtld artery; ICAS-0, |ntrac::an;al atherosclerosis-related occlusion; IV, intravenous; MCA, middle Derebr:al artery; NIHSS, National
Institutes of Health Stroke Severity Scale; and OR, odds ratio.

*P={.05.



Kimlerde suphelenmeli? Demografik ozellikler ve risk faktor
farkliliklar

Table 2. Baseline demographic characteristics and vascular risk factors

IAD Embolism

In situ thrombotic Subtotal Cardiogenic Cryptogenic Artery to artery P value

Number 24 134 104 (77.6) 25 (18.7) 5@.7)

Age,y 595 =+ 11.8 68.3 = 14.3 70.0 = 134 60.0 = 15.6 734 + 11.8 .005
Male sex 22 91.7) 72 (33.7) 51 (49.0) 16 (64.0) 5 (100) <.001
Initial NIHSS 12.5 (9.5-20.25) 17 (14-19) 17 (14-19) 17 (13.25-19) 16 (12.5-21) .100
Hypertension 14 (58.3) 93 (69.4) 71 (68.3) 17 (68.0) 5 (100) 285
Diabetes mellitus 8 (33.3) 33 (24.6) 21 (20.2) 10 (40.0) 2 (40.0) .370
Atrial fibrillation 0 (0) 80 (59.7) 80 (76.9) 0 (0) 0 (0) <.001
Dyslipidemia 21 (87.5) 84 (63.2) 65 (63.1) 19 (76.0) 0 (0) .020
Smoking 12 (50.0) 18 (13.4) 13 (12.5) 4 (16.0) 1 (20.0) <.001
Prior stroke 3 (12.5) 25 (18.7) 21 (20.2) 4 (16.0) 0 (0) 467
Initial systolic blood 155 = 28 147 = 25.7 145 = 24 1532 31 156 = 26 131

pressure (mm Hg)
Initial diastolic blood 88 = 17 84 = 16 84 = 16 87 = 17 86 + 14 352

pressure (mm Hg)

Lee JS, Hong JM, Lee KS, Suh HI, Demchuk AM, Hwang YH, Kim BM, Kim JS. Endovascular Therapy of Cerebral Arterial Occlusions:
Intracranial Atherosclerosis versus Embolism. J Stroke Cerebrovasc Dis. 2015 Sep;24(9):2074-80.



« 158 hastanin dahil edildigi bu calismada

24 IKAS-O ve 134 emboli nedenli akut iskemik inme
hastasi karsilastiriimis.

» Posterior dolasim iskemisinin daha fazla géraldigu
(p=0.001)

 Basarili reperfiizyon oraninin farketmedigi (TICI2b or
3; 63% versus 64%, p=5.915)

* Multivaryans analiz sonrasinda da IKAS-O bagimsiz

p re d i kto rI e ri Table 5. Multiple regression model for predicting IAD
H H Odds ratio
- E r ke k Cins Iyet (95% confidence
. interval) P value
o Posterior dolasim tutulumu
. . _ Age 976 (938-1.015) 229
o Yuksek kolesterol seviyesi Male sex 6.416 (1.248-32.973) 026
Diabetes mellitus 2.154 (.676-6.866) .194
Smoker 2.763 (.871-8.761) 084

Total cholesterol level  1.019 (1.005-1.033) 008
Posterior circulation 3.573 (1.086-11.754) 036

Abbreviation: IAD. intracranial atherosclerotic disease.
*Lee JS, et al (2015)http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2015.05.003



* Ayni calismada embolik grup yas ortalamasi daha
yuksek .. Olasilikla AF ileri yasta daha fazla

* Embolik grupta AF daha sik

 Erkek cinsiyetin daha fazla olmasi koroner ve
periferal aterosklerotik hastaliklarin erkeklerde daha
sik olmasi ile uyumlu

» Erkeklerde daha fazla olmasi IKAS-O ayni zamanda
Cin ve Fransiz calismalarinda da bildirilmis. ¢+

*Huang HW, et al. Prevalence and riskfactors of middle cerebral artery stenosis in asymptomatic residents in Rongqi County,
Guangdong. Cerebrovasc Dis 2007;24:111-115.
**Mazighi M, et al. Autopsy prevalence of intracranial atherosclerosis in patients with fatal stroke. Stroke 2008;39:1142-1147.



Islem ve sonrasina dair dzellikler

» 1967 hasta (496 IKAS-O vs 1471 non—ICAS-0O)
= |KAS-O daha sik reokliizyon orani(or, 23.7; 95% Cl, 6.96-80.7)
= Balon anjioplasti ve intrakranial stentleme ihtiyaci daha fazla
izlenmis.

= Ponksiyon-reperflizyon siiresi daha uzun saptanmis
(80.8 vs 55.5 min, MD 21.3; 95% Cl, 11.3-31.3).

= Ancak final rekanalizasyon oraninda istatistiksel farklilik
saptanmamis (mTICl 2b/3; OR, 0.67; 95% Cl, 0.36-1.27)

: §emptomatik intraserebral hemoraji
= |yi fonksiyonel sonlanim(mRS0-2)
= Mortalite acisindan farklilik yok.

Tsang ACO, et al. Thrombectomy Outcomes of Intracranial Atherosclerosis-Related
Occlusions. Stroke. 2019 Jun;50(6):1460-1466.



Table 3. Summary of Meta-Analysis Outcomes of Thrombectomy in ICAS-0 Versus Non-ICAS-0

A0 Non-iCAS-0 OR(G5%CH | Pvale | F(PVale)
Intraprocedural reocclusion® 36.9% . 2.7% 23.7 (6.96-80.7) <{1.001 | 78.2% (0.01)
| Rescue with balloon angioplasty | 9.0% | 1.3%  gaga1i-219 | 0001 | 0%(08)
alone™
| “Resoue vilh ntrasail ' 37.8% | 2.6% 149 (7.64-292) | <0.001 | 36.3%(0.15)
shenting® .
' Final mTIC 2b/3 " 81.5% 'E 84.3%  067(036-127) | 0.22 | 68.1% (<0.001)
| Symptomatic intracraniaf | 5.5% | 8.1% 0.79(0.50-1.25 | 0.31 L 0% (072)
hemorrhage
MRS score of 0-2 at 90 d 49.8% | 47.9%  1.16(0.85-158) 0.34 44.0% (0.057)
MDI‘[H”T}' at a0 d 20.2% 18.0% 0.94 (0.64-1.39) 0.7t 4.4% (0.40)
' Mean and mean difference (95% CI |
| Punctura-to-reperiusion {min)® 80.8 | 55.5 +21.3(11.3-31.3) <0.001  78.4% (<0.001)
Onset-to-reperfusion (miny* 4015 333.4 4564 (187-041) | 0.003 53.0% (0.059)
ICAS indicates intracranial athaméulerusls—related ucnlusiuﬁ; mRS, modified Bankin Scale; mTICH, modified ThrnhMIysns in Cerebral Infar[-:tiun scale; and OR, odds
ratio,

*P=0.05.



 Yakin tarihli bir calismada embolik ve IKAS-O
rekanalizasyon oranlari benzer olmasina karsilik 1KAS-O
multivaryans analizler sonucunda kotu prognostik faktor
olarak bulunmus. *

» Sonlanima en belirgin etki uzamis islem suresi ile iliskili
(ponksiyon-rekanalizasyon sliresi)

» IKAS-O kotu sonlanim
—>slirenin uzun olmasi
—islemin kompleks
—2reokliizyon yliksek oranda izlenmesi

» Kisaca IKAS-O’nda basarili rekanalizasyon kisa islem
suresi etyolojik faktorden (IKAS/embolik) daha fazla
sonlanim Uzerine etkili

Lee ]S, Lee 5-], Yoo |JS, Hong J-H, Kim C-H, Kim Y-W, et al. Prognosis of acute
intracranial atherosclerosis-related occlusion after endovascular treatment. J
Stroke. (2018) 20:394-403. doi: 10.5853/105.2018.01627



Anjiografik goruntum IKAD ayirmada ise yarar mi?

» Basarili bir EVT icin anjiografik goriintm Uzerinden
etiyolojiye dair ipuclari mumkin mu??

* Hiperdens arter bulgusu Blooming artifakt emboli
lehine degerlendirilebilir.

» DSA’da okllizyonun ilk gértuntidsu tUzerinden alttaki
lezyon hakkinda bilgi sahibi olunabilir mi??



TABLE 2 | Surrogate markers suggested of intracranial atherosclerosis-related
large vessel occlusion.

Surrogate markers ICAS-related Embolic
Before Atrial fibrillation, 2017 (13) +* o ik g
starting  Susceptibility artifact on MR gradient + + + +
EVT echo image, 2015 (28)

Hyperdense artery sign on NECT, + ++

2017 (29)

Truncal-type occlusion on CT + + + -+

angiography, 2017 (13), 2016 (14)
During Truncal-type occlusion, 2016 (7), s o o +
the EVT 2017 (13), 2016 (14)

Residual stenosis, 2014 (8), 2015 + + 4+ +

(16), 2018 (23)

EVT, endovascular treatment; ICAS, intracranial atherosclerotic stenosis; MR, magnetic
resonance; NECT, non-enhanced computed tomography; CT, computed tomography.

* The number of 4+ sign indicates to have more probability to have ICAS-related or embolic
surrogate markers.



Arterial okllizyonun anjiografik gortinumu

A,B..tapered
C...meniskus

D...cut off
E...tramtrack
F...tanimlanamayan




FIGURE 2 | Representative MT of a case with a tapered occlusion who experienced severe stenosis after pass and required rescue therapy with permanent stenting
and GP lib/llla inhibitors. Thirty-six year-old Bangladeshi male with fistory of HTN, presenting a “wake up” complete left MCA syndrome {NIHSS 20). (A) Baseline
angiogram shows left proximal M1 occlusion with tapered aspect. (B) Complete recanalization after 1 pass of stent-retriever. (C) Earty spontansous severe re-stencsis
after 10min. (D) By pass of detachable stent-retriever over the lesion after A bolus of eptifibatide. (E,F) Anteropostenor and lateral views of complete recanalization
after detachment of stent showing complete recanalization and reperiusion.




Tapered olarak tanimlanan okliizyonlarda basarili rekanalizasyon saglansa dahi
reokllizyon ve rezidual stenoz daha sik

TABLE 1 | Companson of baseline demographics, eticlogical classification of
stroke and clinical outcome between tapened and non-tapered coclusion groups,

Owerall Tapered Mon-tapered P-value
{n = 131) (n = 31) {n = 100)

Age 084139 6H06+£126 &H084143 .90

Sex

= Mala 107871.7%) 2E{83.9%) 281(81.0%| 0,718

Bassling MIHSS 147 7.2 10362 1681+ 7.0 = 0.0

Risk Factors

» HTH 7TI58.8%) 2084 5% B7I5T.0%) 0.458

& [Opd 53(40.5%:) 134471 .9%) 4004 0.0%:) 0848

s [ hwslipicema 29123, 0%) B2 0%) 23124, %) R Sl

* AF 26(23.9%) 4{16.0%) 22(26.2%) 0.204

» OHF 715.5%) N0, 0% 717 .0%) 0.130

s« TIA 1007 69%) 205.5%) Si8.0%) 0. 777

« Smoking 1B(13.7%) 4(12.9%) 14{14.0%) 0.677

Thrambolysis TE59.59%) 15(48.4%) 63(63.0%:) 0,148

given

TOAST = 0.001

Classification

s |CAS 35(26.7 %) 17154.8%) 18(18.0%)

e Cardioembolio A6(35.1%) 5{16.1%) 41(41.0%) . . . .
# Lindstermined :“'-CII[BE-.L?".“A 29.0%) -‘-1:4 1.0%) GarC|a-BermeJo P' (2019)Base|me Occlusion
Good jong term 57(50.9%) 12050.0%) 4551 _15%) 0921 Angiographic Appearance on Mechanical
otcome Thrombectomy Suggests Underlying Etiology and
] e

Outcome. Front. Neurol. 10:499.
doi: 10.3389/fneur.2019.00499



 Ayrica tapered okllizyonlarda daha hafif norolojik
semptomlarin ve daha klculk infarkt boyutlari oldugu
izlenilmis.

* Bu IKAS-O larinda aterosklerotik plak progrese
oldukca kollaterallerin devreye girmesi ve gelismesi
ile iliskili oldugu??



Trunkal tip okliizyon

» Arteriyal bifurkasyon ve oklude segment otesinde distal dallar
korunmus ise Trunkal tip okltzyon... IKAS-O ile iliskili

* 318 inme hastasinin ele alindigi bir baska calismada™* %17.6
sinda trunkal tip okllizyon saptanmis.. IKAS tanimlanmis

» Hastalar standart stentretriever ile tek basina rekanalizasyon
oranlari %28,9

« Daha fazla kurtarici tedavilere gecis mevcut (80.4 vs.88.5%; p
= 0.097)

e Ancak uzun dénem fonksiyonel iyi sonlanim a¢isindan fark yok
(46.4% vs. 46.9; p = 0.944)

*Baek JH. Outcomes of endovascular treatment for acute intracranial atherosclerosis—
related large vessel occlusion. Stroke. (2018) 49:2699-705.
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| Braching-site occlusion

Failure of advancement of
collateral flow through ACOM
on contralateral ICA angiogram

Y- or T-shaped filling defect
on stent retriever deployment,
on microcatheter angiogram,

or after minimal recanalization

ML

M3y

Branch-missing sign
on stent retriever deployment




FIGURE 1 | A representative example of G7-year old male patient with branching-site occtusion. (A,B) Basilar artery (BA) occlusion was nated on preprocecdural
computed tomography angiography W&, coronal view of maximal intensity projaction image; arow] and digital subtraction angicgraphy (B, anteroposteriar view), BA
bifurcation site was not clearly seen on preprocedural computed tomography angiography (dotted circla). (C) Post-depioyment angicgram showed only unilateral
postenior censbral artery was observed, which could be considered as a finding of branching-site coclusion {branch-missing sign). Distal marker of the stent retnever
was seen on the angiograrm (arrow). (D) With 1 stent retriever thrombectomy, the BA was completely recanalized. (E) On follow-up magnetic resonance anglography
{time-of-flight image) performed 1 day after procedure, the recanalized BA was patent. (F) Only muttiple tiny acute infarctions were noted in bilateral cerebellum and
oociptal lobe on diffusion-weighted magnetic resonance images. The patent discharged without any neurclogic deficits, whose modified Rankin Scale score was O at
3 months after stroke.




Truncal-type occlusion

Advancement of
coliateral flow through ACOM
on contralateral ICA angiogram

Clearly-visible all major branches
and its birufcation site

on stent retriever deployment,

on microcatheter angiogram,

or after minimal recanalization

Clearly-visible all major branches
and its birufcation site
on CTA images




FIGURE 2 | A reprasentative example of 80-year oid lemale patient with truncal-type occlusion. (&) On preprocedural computed tomography angiography (connal
view of maximal Intenaity prosection imagel, occlusion of bastar artery (BA) was nated {arrow). On the computed tomography angiography, BA bifurcation was clearly
sean (arowhaad), (B) On digital subtraction angiography fanteraposterior view], BA occlusion was also noted, BA bifurcation (arw) and bilateral posterior carsbral
arteries wera seen by collateral fiows through left antencr infeniar cerabellar artery (arrownead). (C) BA bifurcation and bilateral postenor cerebral artenes ware dafindah
verified by stent-through flow. (D) By 1 stent retnever thrombectomy, BA occlusion was recanalized, however, focal stenosis with angiographical hazness was noted



Endovascular Therapy of Cerebral Arterial Occlusions: _H
Intracranial Atherosclerosis versus Embolism

Jin Soo Lee, MD, PhD,” Ji Man Hong, MD, PhD,” Kyu Sun Lee, mD,” Hong 11 Suh, MD,”
Andrew M. Demchuk, mp, rrerc,t Yang-Ha Hwang, mp, php, |
Byung Moon Kim, MmD, rip,5 and Jong S. Kim, MD, rhD||
Jowrnal of Stroke and Cerebrovascular Diseases, Vol. 24, No. 9 (September), 2015: pp 2074-2080

Table 4. Imaging and revascularization treatment results among the groups

IAD Embolism

In situ thrombotic  Subtotal  Cardiogenic Cryptogenic Artery to artery P value

Onset-to-door time (min) 122 70 97+65 9562 104 + 82 92 + 31 086
Onset-to-puncture time (min) 25T £1735 232+69 229+66 248 *= 86 219 + 30 113
Occlusion in posterior circulation 9 (37.5) 14 (10.4) 7 (6.7) 6 (24.0) 1 (20.0) 001
Intravenous thrombolysis 15 (62.5) 102 (76.1) 82 (78.8) 16 (64.0) 4 (80.0) 161
Endovascular treatment 17 (73.9) 102 (76.1) 78 (75.0) 21 (84.0) 3 (60.0) 819
Angioplasty 8 (33.3) 7(5.2) 7(6.7) 0(0) 0(0) <.001
Intracranial stenting 4 (16.7) 5(3.7) 4 (3.8) 1 (4.0) 0 (0) 012
No revascularization treatment 3(12.5) 6 (4.5) 5(4.8) 1 (4.0) 0 (0) 118
Successful reperfusion rate (TICI 2b-3) 15 (62.5) 84 (63.6) 60 (58.8) 20 (80.0) 4 (80.0) 915
NIHSS score at discharge 9 (2-16) 10 (3-17) 11 (3-18)  5(.5-13.5) 7 (2-14) 781
Modified Rankin Scale 0-2 at 3 mo 10 (41.7) 42 (31.3) 27 (26.0) 13(52.0) 2 (40.0) 322
Mortality at 3 mo 2 (8.3) 33(24.6) 26(25.0) 7(28.0) 0 (0) 077

Abbreviations: Embolism, angiographically defined occlusion due to embolism; IAD, angiographically defined occlusion due to intracranial

atherosclerotic disease; NIHSS, National Institutes of Health Stroke Scale; TICI, thrombolysis in cerebral infarction.



Arka dolasim IKAD-BDO

» [KAS-O ile genelde anterior dolasimla ilgili veri
mevcut..posterior dolasim?? IKAS sik??

» Posterior dolasim tutulumu IKAS-O icin bagimsiz risk
faktorui

* Bu nedenle de IKAS-O larindaki tedavi stratejisini
degerlendirmek posterior dolasim iskemilerinde
ayrica onemli



Endovascular and Clinical Outcomes
of Vertebrobasilar Intracranial
Atherosclerosis-Related Large
Vessel Occlusion

Jang-Hyun Baek "*, Byung Moon Kim=*, Ji Hoe Heo?, Dong Joon Kim?, Hyo Suk Nam? and
Young Dae Kim?

;.‘.""frontiers
in Neurclogy

» Baek ve ark. calismasinda 77 posterior dolasim
infarkti olanlarda IKAS-O yaklasik %31 saptanmis

» Benzer olarak yine Giney Korede VB infarktlarda
IKAS-O %37 bildirilmis.
* BA darliklariise %23.2



» BA oklizyonlarinda proksimal / orta hat
trombuslarinda distal trombuslara gére daha ylksek
mortalite bildirilmis *

 Baska bir calismada aterotromboza bagli proksimal /
orta BA lokasyonlu okllizyonlarinda yuksek mortalite
bildirilmis™*

» ?? Olasi mekanizma pons perforatorlerinin
etkilenmesi

*Cross DT 3rd, et al. Relationship between clot location and outcome after basilar artery thrombolysis.

AJNR Am J Neuroradiol. (1997) 18:1221-8.

** Eckert B Endovascular therapy of acute vertebrobasilar occlusion: early treatment onset as the most important
factor. Cerebrovasc Dis. (2002) 14:42-50. doi: 10.1159/000063722



TABLE 1 | Comparison of variables betwaen patients with and without
vertebrobasilar intracranial athercsclerosis-related acute large vessel acclusion
ICAS-LVOY,

TABLE 2 | Procedural and clinical outcomes of patients with and without
vertebrobasiar intracranial atherosclerosis-related aoute large vessel ocolusion

Total ICAS (+) ICAS (<) P-value Odds ratio®
patients {n=24) {n = 53) (95% Gl
n=77)

Age, years 732 (L12.8) 727 (4138 735(L12.5 0.800 .99
(0.596—1,03)
Sex, mala 41 {53.2) 14 (58.3) 27(50.8) 0547 1.24
[0.51=3.57)
Hypertension 62 (B0.5) 21 {87.5) 41 (77.4) 03685 205
(0.52-8.08)
Diabates 30 (39.0) 6 (25.0 24 (453 0.081 040
[0.94-1.47)
Dhyslipiclarmiz 18 (24.7) & 125.00 13124.5) 0.965 1.03
(0.34-3.13)
Smoking 10(13.0) 7292 J15.7) 0.008 6.86
(1.58-29.6)
Caronary 24 131.2) 5{20.8) 10358 0,188 047
artery disease {0.15-1.46)
Atrial 36 {46.8) 71292 294547 0.037 0.34
fibrillation [3.12-0.98]
Initial MIHSS 13.0 14.5 12.0 {624 1.00
SCOrE [ 240) [BO:21.5] [7.0; 25.0] (0.95-1.05)
Basilarartery B9 [80.6) 16(B6.7) 531000y =0.001 /A
oeCiusion
Useof ViPA 18234 10{41.7 8115.19) .01 4.02
(1.83-12:1)
Onset-to- 262.0 207.0 2850 0.253 0.94
puncturs, [14&.0; 435.0]158.0; 307.8][140.0; 475.0) 0.87-1.02
min

(AT
Total ICAS (+) ICAS () P-  Odds ratio®
patients {n = 24) {n =53} wvalue ([85% Cl)
n=77)
Succassiul B4 (831} 19 (79.2) 45 (B4.9) 0.529 068
recanalization (0.20-2.33)
Canventicnal 52(31.2) T7(36.8) 45(100.0) =0.001 NSA
modalities
Stent 38{50.4) 5(28.2) 33(73.3)
retriaver
Contast 10 {15.8) 1({5.3) 9 [20.0)
aspiraticn
thrambectonmy
Urokinase 4162 1 (5.3 3BT
ICAS-specific 12 (1880 12632 o0
modalities
GPI 812.5) g{a2.1) [ 0.0
PTA 1 {1.8) 1 (5.3) 0 (0.0}
Stenting + FTA  3(4.7) 3158 o {0.0)
+ GPI
Procedural Events
Reocolusion during 18 (23.4) 15162.5) 357 =0001 2r8
the procedura [£.66-115.9)
Punciure-to- 46.5 2.0 450 0.837 1.07
recanalization, [27.8,93.2] [255  [28.0;77.0| {0.80-1.44)1
ITin 117.5]
Onset-to- 351.0 3260 3|3o 4T 0,97
recanalization, [207.5:; [243.0; [201.0; (0.90-1.081
min 497 2] 437.5] 528.0|
Favorable outoome . 31 (40.3) 9.{37.58) 22{41.5) 0.740 0.85
[0.32=2.28)
Diesath 16(20.8) 4(167) 12{226 0763 068
(020—2.38)
Symptomatio [oH 4(5.2) 3(12.5) 1(1.9 0.087 7.43

0. 73-75.5)




IKAS-O’larinda Stentretriever Trombektomi

» Stent retriever ile trombektomi emboliklerde oldugu
kadar IKAS-BDOlarinda da etkilidir.

» Ancak Islem esnasinda reokliizyon bu hastalarda
siktir ( %57.1-77.3)



* Mikrotel ve mikrokatater ile lezyonun gecilerek
yapilan islemin riskli olabilecegi diisiintilse de
cogunlukla islem sorunsuz ve kolay uygulanir.

* Ancak reokllzyonun bir kere gelismesiyle tekrarlanan
SR trombektomilerde etkinlik diiser ve
komplikasyonlara (damar hasari, vazospasm,
diseksiyon..vb) zemin gelisir...
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Degree of stent expansion (%) = [1- (Docclusion/Dnormal) ] x 100
In-stent thrombus sign = Filling defect of the thrombus in the strut
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Pattern 1
Stent expansion: Great
In-stent thrombus sign: +

Pattern 2
Stent expansion: Poor
In-stent thrombus sign: +

Pattern 3
Stent expansion: Poor
In-stent thrombus sign: -

}

Thromboembolic occlusion is
predicted, and the clot may be
caught well
Recanalization can be
expected after the pass

Figere 3. Thrae pattems of radoiogic lindings during stent degknrrant. [A)
Patigrn 1: great stent exparsion with nestent thrambus sign. 1B Fattern 2:

Thromboembolic occlusion is
predicted, but the clot may not
be caught well for reasons such
as a hard clot
!

If recanalization is not achieved,
consider to use aspiration

catheter

angaplasty

POOT STENT NP S0n wWih IN-81a0 Mromdus sign. G Patter 3. pode atent

Not thromboembolic occlusion,
but atherosclerotic occlusion is
predicted
)

If recanalization is not achieved,
consider to switch to PTA or
bypass surgery

AxOa08KN wthou! In-=1ant thromioes 8ign. PTA. peccutanaous ranshimns




» Tekrarlanan mikrotel mikrokatater SR inflame plak
hasari ve daha fazla platelet aktivasyonu ve hatta
diseksiyona zemin hazirlar

Stent
retriever

Inflamed
plaque

ICAS-related
LVO

Reocclusion

Contact
aspiration

FIGURE 1 | A schematic drawing of reocclusion mechanism after stent retriever or contact aspiration thrombectomy for intracranial atherosclerotic stenosis-related
large vessel occlusion.




TABLE 3 | Comparison between stent retriever and contact aspiration
thrombectomy in practice.

Stent retriever Contact aspiration

Delivery to the target lesion Not difficult Occasionally difficult

Help in differentiation in ICAS-related from Yes Mo
embolic LVO during the procedure (7, 13)°

First-pass recanalization success (£3) Higher Lower

*, by disclosing occlusion type (truncal-type or branching-site occlusion). Truncal-lype is
suggestive of intracraral atherosclerosis related large vessel occlusion.

*Park H, (2019)Endovascular Treatment of AcuteStroke Due to Intracranial
Atherosclerotic Stenosis—Related Large Vessel Occlusion.Front. Neurol. 10:308.
doi: 10.3389/fneur.2019.00308



Aspirasyon ve IKAD-O

* Embolik BDO’larinda aspirasyon SR kadar etkili olmakla birlikte
IKAS-O etkin olmayabilir.

» 146 IKAS-BDO hastada SR ve aspirasyon karsilastiriimis.

» Alternatif trombektomi teknigine gecis katater aspirasyon grubunda
belirgin daha fazla ( %40 vs %4.7, p<0,001)*

e Bunun nedenleri arasinda da

= |KAS damar yapisinin daha ziyade tortiyoz ve uca dogru
kalibrasyonunun incelmesinden kaynakli oldugu belirtilmis.

= Aspirasyon kataterinin distal ucu pihtiya daha az oturacaktir.

» Reokllizyon oranlari SR ile benzer

* Mikrotel ve mikrokatater ile lezyonun gecilerek DAC yerlesmesinde
tekrarlayan islemler yine inflame plagi irrite edecektir...........
Platelet aktivasyonu ve reoklizyon...

*Gascou G, Stent retrievers in acute ischemic stroke: complications and failures
during the perioperative period. AINR Am J Neuroradiol. (2014) 35:734—40.



Kurtarma tedavileri

* Primer trombektomi rekanalizasyonda basarisiz
kaldiysa kurtarma tedavileri dtstnulir

« SR/ CA
|A trombolitik

 Tirofiban bazi yayinlarda 6ne cikar

|IA/1V glikoprotein lIb/Illa inh
Stentleme +/- balon anjioplasti

Reokllizyon platelet aktivasyonu
ve kritik reziduel darhk ile iliskilidir

ABCIXIMAB
REOPRO® |
10 mg/5 mL vial

Sterile Solution
Preservatives

For intravenous use.

 |IA/IV disuk doz GPI (Tirofiban, 0.5—-1.5 mg veya Reopro, 3-10

mg)



» GPIl endoteliumu daha stabil yaparak insitu trombotik
reokllizyona yatkinlgi tersine cevirebilir

» Merkezlerde farkl yaklasimlar olabilir..

* 0.3—0.5 mg of Tirofiban (veya Reopro, 3—5 mg) IA verildikten
sonra islem esnasinda her 10dkda bir en az 2 kere kontrol
goruntu alinmasi onerilir

» Reoklizyon gecmediyse ilave 0.3—0.5 mg Tirofiban (veya
Reopro, 3—5 mg) totalde 1.5 mg gecmeyecek sekilde
verilebilir

* GPl dozunun IV rtPA kullanimina bagli olmadigi belirtilmis.*

Inflamed
: plague

Thrombectomy

*Park Hyungjong, et al. Endovascular :
Treatment of Acute Stroke Due to Intracranial (1) Platelet
Atherosclerotic Stenosis—Related Large nhikon
Vessel Occlusion. Frontiers in Neurology
Doi 10.3389/fneur.2019.00308

(2) Rescue stenting W\
+ angioplasty

Reocclusion



Stentleme +/- anjioplasti

* Mekanik trombektomi ile acilamayan olgularda
reoklizyonun ve rekanalizasyonun saglanmasi icin
stentleme ve balon anjioplasti kurtarici metodlardir.

* Genelde islemi yapan hekimin tercihi 6nemli

» Stent /stent+balon/balon anjioplasti/ pre-post stent
balon anjioplasti...vb



* MT veya stentleme ile rekanalizasyon saglanan hastalarda
MRS 3 ay sonunda benzer basari gostermekte..

 Veriler kurtarici stentleme olan hastalarin cogunun IKAS-O
oldugunu gostermekte

e Calismalar hem GPI + stentlemenin IKAS-O olanlarda etkin ve
glvenilir oldugu yoninde* - |

{N=443)

Stenting with

Non-stenting
(N=100)

Stenting without

recanalization
{N=1T)

"neg

*Kang DH, Endovascular treatment for emergent large vessel occlusion due to severe
intracranial atherosclerotic stenosis. J Neurosurg. (2018) 1:1-8.doi: 10.3171/2018.1.JNS172350



» Antitrombotik ile stentleme yapilmasi akut inmede glivenilir olduguna dair
veriler mevcut

» Islemde intrakranial/servikal karotis arter stentleme + antitrombotik
medikasyon... semptomatik intrakranial hemoraji gelisiminini arttirmadigi
hatta fonksiyonel sonlanimi iyilestirdigi

« Islem sonrasi antiplatelet islem sonrasi reokliizyonu énlemede dnemli

» Kontrol calisma olmamasina karsilik IV GPI inflizyonu 6-12 saat sureyle
...ardindan oral antiplatelet tedaviye gecis onerilir.

* Buyayinlar retrospektif oldugu icin antitrombotik medikasyon tipi
degiskenlik gostermekte

= |A/IV GPI yikleme sonrasi 6-8 saat idame ve sonra dual antiplateler

= QOral dual antiplateletlerin yiklenmesi ve idamesi (aspirin 85-500 mg and
clopidogrel 300 mg)

= Oral monoantiplatelet (clopidogrel, 75-300 mg),
= Antiplatelet kontrol MR/CT sonrasinda baslaniimasi



« Kang ve ark ciddi reziduel stenozu olan hastalarda tek
basina IA tirofiban kullaniminin intrakranial stentleme ile
karsilastirildiginda esit givenilirlik ve etkiye sahip
bulmuslar *

» Diger bir calismada da 6zellikle %70 uzeri darliklarda
tirofiban kullanimi ile darlik derecesinin belirgin distigu
gozlemlenmis **

» Sonucta IKAS-O bagliinme hastalarinda tirofiban
%70den fazla reziduel stenozu olanlarda kullanilabilir.

* Kang DH, Instant reocclusionfollowing mechanical thrombectomy of in situ thromboocclusion and therole of low-
dose intra-arterial tirofiban. Cerebrovasc Dis. (2014) 37:350-5.

**Zhizhong Yanet al. Journal of Stroke and Cerebrovascular Diseases, Vol. 29, No. 4 (April), 2020: 104619

***Baek JH, Endovascular and Clinical Outcomes of Vertebrobasilar Intracranial Atherosclerosis-Related Large Vessel
Occlusion. Front Neurol. 2019 Mar 19;10:215.



Sonucta IKAS-BDO hastalarinda endovaskuler
strateji

Rekanalizasyon durumu ve islem siresi! Okltzyon
etyolojisinden daha onemli

Hizli ve basarili rekanalizasyon hedeflenmeli
MT ye baslamadan 6nce
o AF saptanmamis olmasi
= CT de hiperdens arter /MRda blooming artifaktinin olmamasi
o Tapered gorinim
= Trunkal tip oklizyon MRA/CTA
durumunda IKAS-BDO dusunualmeli

EVT esnasinda
o Trunkal tip okllizyon

= Oklizyon boélgesinde ilk rekanalizasyon sonrasi sabit fokal
stenoz

durumunda IKAS-BDO dustnulmeli



Eger IKAS-BDO hastalarinda strateji daha erken
belirlenmeli..... Hedef kisa islem siresi

Bu hastalarda kurtarici tedavi yaklasimlarina daha hizli
basvurmak gerekir.

SR ile IKAS-O tespiti daha kolay olabilir ...
trunkal/dallanmanin oldugu bolgeyi géstermesi acisindan

Bu nedenle SR trombektomi ilk metod tercihi olabilir



» Suphelenilen hastalarda ilk rekanalizasyon saglanildiktan
sonra 10dk da bir (en az 30dk slireyle) kontrol anjio ile
reokllzyon degerlendirilmeli

» Reoklizyon gelisirse hafif-orta derece rezidu stenozda GPI
stentleme 6ncesi 6ncelikle 6nerilir.

» Rekanalizasyon saglanilamiyorsa veya reokltizyon kritik rezidi
stenozla iliskili izlenirse kurtarici tedavi olarak stent/balon
anjioplasti distnulmelidir.



sonucta...

» Rekanalizasyon basarisi ve ponksiyon rekanalizasyon islem
suresi prognozu etkileyen iki 6nemli faktor

» Benzer rekanalizasyon oranlarina ve islem sirelerine
bakildiginda IKAS-O emboliklerden farkli degil.

» Basarili rekanalizasyonun hizli ve yuksek oranlarda
saglanilmasi icin IKAS-O olan hastalarda spesifik EVT
stratejileri gelistirilmesine ihtiyag vardir.
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ICAS-related LVO suspected:
susceptibility artifact (-) on GRE-MR, HAS (-) on NECT, TTO on CT angiogram

!

Frontline SR thrombectomy

W
h 4 b
\
N lizai Recanalization with a severe degree Recanalization with a mild-to-moderate
SCYCE Fechanzation of residual stenosis and reocclusion degree of residual stenosis and reocclusion
H_Hihﬂﬁh‘
R : * ball - X
escue stentin alloon S s
- & GPI infusion
angioplasty and GPI
W
.| Recanalization and <
no reocclusion
W
GPI addition > End of procedure | Rescue sienting - harlaim
angioplasty and GPI

FIGURE 4 | The stepwise endovascular strategy appropriate for intracranial atherosclerotic stenosis-related large vessel occlusion. ICAS, intracranial atherosclerotic
stenosis; LVO, large vessel occlusion; GRE-MR, gradient echo magnetic resonance imaging; HAS, hyperdense artery sign; NECT, non-enhanced computed
tomography; TTO, truncal type occlusion; CT, computed tomography; SR, stent retriever; GPI, glycoprotein lib/lla inhibitor.
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A short history of thrombectomy — Procedure and success analysis of different endovascular
= stroke treatment techniques

'::j-' B Friedrich,! T Boeckh-Behrens,! V Krilssmann,! S Ménch.2 J Kirschke,! K Kreiser.,! M Berndt,! M Lehm,®

3 S Wunderlich,* C Zimmer,' J Kaesmacher,>%7 and C Maegerlein'

e 1.Jenerasyon cihazlar
***MERCI, Phenox Clot Retriever, Penumbra Separator, and intra-arterial rtPA.

* 2.Guiding Katater + Stent Retriever (distal erisim veya aspirasyon katateri yok)
***NeuronMAX 088 (Penumbra), ***VISTA BRITE TIP (Cordis, Milpitas, CA, USA).

***pREset (Phenox, Bochum, Germany), ***Solitaire (EV3, Irvine, CA, USA), ***TREVO/TREVO XP
(Stryker, Kalamazoo, M, USA).

* 3. Guiding Katater + Distal Access Katater + Stent Retriever:

***DAC (Concentric), ***Navien Intracranial Support Catheter (Covidien, Dublin, Ireland),
***NeuroBridgelntermediate Catheter (Acandis GmbH, Pforzheim, Germany), ***ReFlex (Reverse
Medical Corporation, Irvine, CA, USA).

* 4. Guiding Catheter + Aspiration Catheter + Stent Retriever:

***5MAX ACE, ***ACE 64, ***ACE 68 (Penumbra)/SOFIA, ***SOFIA Plus (MicroVention, CA, USA),
***Catalyst 6 (Stryker)

* 5. Guiding Catheter + Aspiration Catheter without stent retriever application (ADAPT).
* 6. BGC + Stent Retriever:
***Cello (Medtronic, Dublin, Ireland), ***Flowgate/Flowgate2 (Stryker), ***Merci (Stryker).
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Trevo 6 x 25mm vs. 4 x 30 mm in
Mechanical Thrombectomy of M1
LVO

Marion John Oliver ™, Emily Brereton?, Muhib A. Khan?, Alan Davis® and Justin Singer®

! Deparimant of Newrology, Uiniversity of Toledn, Todedio, OH, Linited States, * Cofiage of Human Medicive, Michigan State
Unbvarsity, East Lansing, MY, United States, * Spectrum Haalth, Grand Repids, M, United States

TABLE 2 | Dutoomes.

4 x 30 mm stent 6 x 25 mm p-vaiue

retrisver gtent retriever

HO day rartality 8BS0 (16.0%) HAAE [27.8%) 0.185
Bucoeasiul recanalzation® AE/50 (B6.0%) S336 [81.7%) 0,645
gaH 2050 [4.005) 1436 (2.80%) =L G5
IGH 1050 [2 .00 0036 (0,005, =953
Dizsaction Q50 (0.005) V36 (0.00%,) =059
Vascapasm Q050 (0.005) V36 (0.00%,) =005
Grom hematoma Q50 (0.00%) 1036 (2.80%) 0418
Re-ooclusion Q50 (0.00%) Cv3E (0.00%) =0 8593
Vaeas! perforation 1550 (2.00%) Cv3E (0.00%) =0.8489
Cischarge MIHS5° B(1,11.5) G2, 14) 0.550
Cretta NIHSS™-F &3, 14 13 (2, 18] 0.135

BAH, Subarachnoid Aemarhage; ICH, hiracarstral hemormhege: TG, Thrombolsis i
cershrg varchan; MRS5S Aational ingtfuies of Healfh Siroke Soake.

" THCT o 2h or 3.

" median (25" perpentie, 75" percantia).
¥ inftial NIHSS — Dischame AWHSS.

ORIGINAL RESEARCH
Longer stent retrievers enhance thrombectomy ™27 Lee wes oo
Secardary oufcomes

performance in acute stroke

Parerhymal hematama 5 (2% 6 [3%) 1.00

Diogo C Haussen, Alnamza R Al-Bayati, Jonathan A Grossberg, Mehdi Bouslame 05
Clara Barreira, Nicolas Bianchi, Michael R Frankel, Raul G Nogueira

* Uzun stentretriever se¢imi onemli!!l!



The Push and Fluff Technique

Optimizating Clot Retrieval in Acute Stroke
The Push and Fluff Technique for Closed-Cell Stentrievers

Diogo C. Haussen, MD; Leticia C. Rebello, MD; Raul G. Nogueira, MD

Table 2. Multivariate Analysis for Predictors of First-Pass Reperfusion,
Complete Reperfusion, and Number of Passes

OR Standardized {5 95% Cl PValue
First-pass reperfusion
Time to reperfusion 0.96 0.84 to 0.98 <0.01
Push and Fluff technique 279 1.19 fp 6.51 0.01
Any parenchymal hemorrhage 0.27 0.05101.38 o1
Flow contro! 1.97 0.61 to 4.03 0.34
Good outcome 0.91 0.37 0 2.20 0.83
Complete reperfusion
Push and Fuff technigue 3.00 1.43106.30 <0.01
IV tPA 2.10 1.01104.53 0.04
Time from last normal to puncture  0.99 0.80t0 1.00 0.o7
Number of passes
Push and Fluff technique -0.20 -0.70to —0.06 0.0
Any parenchymal hemorrhage 017 0.15t01.03 0.04
Sex (male) -0.18 —0.65to 0.06 0.06
Dyslipidemia 0.12 -0.12t0 0.58 0.20
Hypertension 0.86 -0.23100.62 0.36

Age 0.04 -0.01t00.14 0.59



Case report

Crossing double stent retriever technique for
refractory terminal internal carotid artery
occlusion™

Isao Sasaki, MD, MBA®, Taichiro Imahori, MD, PhD""*, Tatsuya Yano, MI

."C

Double SR




CASE SERIES

Tandem stents thrombectomy as a rescue treatment
for refractory large vessel occlusions

Haowen Xu,' Shanling Peng,’ Tao Quan,' Yongjie Yuan,' Zibo Wang,' Xiacjie Fu ©,
Kaihao Han,' Guo Liu,' Sheng Guan,’ Panxing Li’

1
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Figure 1 Schematicill ion of the tandem stents thrombectomy technique to depict the procedure. (A) A Rebar 27 microcatheter was navigated
into the occluded vessel. (B) A 6x30mm Solitaire Fr was deployed across the thrombus. (C) A Rebar 18 microcatheter was navigated into the occluded
vessel, passing through the first deployed Solitaire stent. (D) A 4x20mm Solitaire Fr was deployed with the distal portion 5-10 mm beyond the
thrombus and the tip of the first stent, with both stents placed in tandem, allowing the proximal portion of the second device to overlap with the

first device. (E) Both stents were slowly recovered by simultaneously pulling them together into the guide catheter under continuous aspiration. (F)
Photograph of the tandem Solitaire stent retrievers in place.
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e Stent retriever should be the first choice in irregular occlusion

* Direct aspiration technique should be the first choice regular
occlusion

Consoli A, 2018, Stroke



Co-axial system

* Microguide wire
* Microcatheter

* Guiding catheter
(With or without
balloon)

Mikrots!

Mikrokatater,

Distal Access cathater.

Guiding katater

Triaxial system

* Microguide wire
* Microcatheter

* Aspiration or distal
access catheter

* Guiding catheter
(With or without
balloon)






“‘SAVE" TECHNIQUE

“SOLUMBRA” TECHNIQUE G Tt

DAC sabit. DAC igine stent aliniyor * Proksimal aspir.as.yon y0|.<. * Proksimal aspirasyon var
Proksimal aspirasyon yok * DAC ve stent birlikte cekiliyor * DAC ve stent birlikte cekilir.




ORIGINAL RESEARCH

Continuous aspiration prior to intracranial vascular
embolectomy (CAPTIVE): a technique which

Improves outcomes

Ryan A McTaggart,™* Eric L Tung,’* Shadi Yaghi,>* Shawna M Cutting,**
Morgan Hemendinger,™? Heather | Gale,” Grayson L Baird, " Richard A Haas,™*°
Mahesh V Jayaraman'**

* Mikrokatater aspirasyon glicini artirmak
icin kaldirihyor

* Proksimal aspirasyon yok

* DAC ve stent birlikte cekiliyor

Figure 1 Continwous aspiration prior to intadanial vasoular embolectomy (CAPTIVE) technigue. Nlustrative example of the use of the CAPTIVE
technique to treat an M1 segment ccdusion. We routinely place the large guiding sheath in the cervical internal carotid artery. (A) The triagal
system inclsding the distal aspiration catheter, microcatheter, and microguidewire are advanced as a unit, with the microcatheter and guidewire
traversing the occluded segment. (B) bn the next step, local aspiration is tumed on {red arrows) price to deployment of the stent retriever. (T} The
stent retriever is then completely deployed and the microcatheter removed in order to improve the aspiration force. After the microcatheter has been
removed, the distal aspiration catheter is advanced over the stent retriever wire until the drip rate shows, indicating the thrombus has been
‘engaged’ or 'held captive’ by the aspiration catheter. (D) In the withdrawal step, it & critical to remove the aspiration catheter and stent retriever as
a single unit into the cervical sheath. {E} Gross specimen picture shows how the stent retriever has captured the embolus, with a portion held
'captive’ within the distal aspiration catheter.
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Safety and Effectiveness of a Modified ASAP Technique during
Mechanical Thrombectomy for Acute Ischemic Stroke: Initial Clinical

Experience

Abstract

Objectives: For patients with acute ischemic stroke, various endovascular approsches have been
reported with high recanalization rates and good clinical outcomes. However, the best technique for
the first attempt al mechanical thrombectomy remans a matter of debate. In this study, we evaluated
the efficacy of a modified version of a stent-retrieving into an sspiration catheter with a proximal
balloon (ASAP) technique. Materials and Methods: Modification 1: After stent deplovment. the

Speed of aspiration

11lml's

1.3 ml/'s

3.3 mi/s

d e — oM

| Pressurs st the tip of
B aspiration cathoter
{~inHg!

a 0068 inch aspiration cathetar 2&

b 0068 inch aspiration cathetar 27
00165 inch microcathetar

0088 inch aspiration catheter 26
c [.021 inch mécrocatheter

lii 0068 inch aspiraticn catheter 26
(U027 inch mécrocatheber

Figure 3: [A) Comparison of the speed of aspiratien in various situations.
a-d: The removal of the micrecatheter from the entire system® led to
a dramatic increase in the speed of aspiration. (B) Measurement of
the pressure at the tip of the 0.068-inch aspiration catheter. a-d: There
were no significant differences between the presence or absence of the
microcatheter inside the aspirator

Tomotaka
Ohshima’,

Reo Kawaaguchi?,
Naoki Matsuo?,
Shigeru Miyachi'?
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Figure 1: (a) Schematic diagram of modification 1. After stent deployment,
the microcatheter is not removed from the entire system, in contrast with
the original technique. The aspiration catheter is advanced togather with
the microcatheter as the deployed stent is used as an anchor. The tip of
the aspirator is engaged at the proximal end of the clot. (b) Schematic
drawing of modification 2. The draining fluid from the aspirator into the
pump is usually stopped because of regional vasospasm, a wedge of the
aspirater, contact with a clot, or the sticking of a clot inside the aspirator.
The aspirator is slowly withdrawn until the fluld appears to continuowshy
drain into the pump

Table 1: gummar}' of the patents treated with modihed

aspiration catheter with a proximal balloon technique in

pur institution

"
Age, years (range)
Location

Internal carotid artery

Carotid T

Proximal M1

Distal M1

M2
Tissue plasminogen activator
ASPECTS-D'W] (range)
MIHSS score (range)
Time from onset 1o punciure,
munute (range)
Time from punciure to
recanalization. minute (range)

30
7511001 (43-91)

7(233)
3
12 (40)
110

% (26.7)

16 (53.3)
7.342.0 (2-10)
14.746.4 (5-29)

122.7+37.8 (60-210)*

17.60.84 (%-39)

MNumber of passes
1 25 (83.3)
2 4(13.3)
3 O more 1(3.3)
Thrombolysis in Cerebral
Infarction score
0-2A 1{3.3)
B 7(23.3)
3 22 (73.3)
Embohzaton to the new termtory 0 (0
Intracranial hemorrhage 1{3.3)
Modified Rankin Scale score
(-1 17 (56.6)
02 23 (76.7)
3-6 7(23.3)

& 4 i
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CASE REPORT Open Access

Detailed histological analysis of a G_@
thrombectomy-resistant ischemic stroke —
thrombus: a case report

Senna Staessens''®, Olivier Frani;ﬂish. Linda Desender, Peter Vanacker™*, Tam Dewaele®, Raf Sciat®,
Karen Vanhoorelbeke', Tommy Andersson®’ and Simon F. De Meyer!”
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Research article m
Mechanical thrombectomy injury to the arterial wall: A comparison ity

between catheter aspiration and stent retriever

Guangchﬂl He ™! ! Jiangshan f_'nnr:hﬁ.mrr Both devices had EI_I'IH]EI!' Efﬁl:‘il.t'.]." and E.r'!.'LIS-Ed minimal artenal.w:-lﬂ damage in our dog models, SR was
more likely to cause endothelium denudation, while CA had a greater risk of vasospasm.

Yueqi Zhu™*
Table 1
Thrombectomy safety comparison of stent retriever and catheter aspiration.
SR groiep CA group Mumber P
value
m S 0.5 4 019 067 4 019 1Z .54
Emndothelivm denudation 1.17 4 0024 042 4 015 1% 0.0t
Acoge
Vaospasm soore 0.25 4= 013 06T & 014 1Z 04
Hsmecrion soore 0% 16.7 % 1Z .21
Thromboes deposition score 2 4 Q.77 05 & 054 f 011
Side branch acclusion 54.2 % 3% 24 .24
Thrambsectomy times 267 + 056G 167 & 053 6 015
Thrombectamy period 2833 4 326 17.83 + 1.96 (] oz
{rinuies)

Mote: SR = stent retriever; CA = catheter aspiration; data are provided as the
mean + 50 or percentage.
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Laboratory Investigation LHJ

J Korean Neurosurg Soc &4 (5] : 693-704, 2021
https.//doi.org/10.3340/]kns. 2020.0303 pl55N 2005-3711 eISSN 1698-T874

The Protective Effects of Statins towards Vessel Wall
Injury Caused by a Stent Retrieving Mechanical Throm-
bectomy Device : A Histological Analysis of the Rabbit
Carotid Artery Model

Seung Hwan Lee,' Hee Sup Shin,' Inho Oh®

Department af Neurosurgery,' Kyung Hee University Haspital at Gangdong, Collage of Medicine, Kyung Hee University, Seoul, Horea
Departmant of Naurosurgery:” Vaterans Health Service Medieal Center. Seou, Korea

Table 1. Study schedule and animal groups

Group 1 (negative control, n=4 arteries of 2 rabbits) - - - Euthanized
Graoup 2 (positive cantral, n=8 arteries of 4 rabbits) - MT - Euthanized
Graup 3 [statin before MT, n=8 arteries of 4 rabbits) Arorvastatin 20 mofday MT - Euthanized
Group 4 (statin after MT, n=8 arteries of 4 rabbits) - MT Atarvastatin 20 mg/day Euthanized’

Group 1 is the negative control group without mechanical thrombectomy (MT). MT was performed on experimental day 8 for the group 2, group 3,
and group 4 rabbits. Group 2 is the positive control group without statin administration. We administered 20 mg atorvastatin daily to the group 3 (7
days before MT, day 1-7) and group 4 (7 days after MT, day 8-14) rabbits. On day 15, the rabbits of all groups were euthanized

 Statinlerin pleiotropik etkisinin endotel fonksiyonunu iyilestirmekte
* Plak stabilizasyonu artirmakta
» Oksidatif stresi ve inflamasyonu azaltmakta ve

Trombojenik yaniti inhibe etmektedir.

Masson's tichrome

groups 3 and 4, a significant decrease in intimal thickening can be observed (magnification %20 on 1st column, magnification %200 on 2nd and 3rd
columns). HAE : hematoxylin and eosin, G1: group 1, G2 : group 2, G3 : group 3, G4 - group 4,



Table 2: Summary of the results of the reported representative literatures

Modified
Rankin
Scale -2
after 3

hemarrlilge !":-'i! months {:@1
53

References, year Devices (strategy) Micro  Contact Withdrawing Number Time from Number Thrombolvsis Embolization Intracranial
catheter aspiration SR and of puncture to of in cerebral  to the new hemorrhage/
aspiration  patients recanalization passes  infarction territory symptomatic
catheter (minutes) score 2B and (%a) intracranial
3 (%)

ESCAPEM 2015 SR+ BGC 165 33 MR 724 NR NR/3.6

STRATIS.F 2017 SR 984 45.6 NR K79 LR 2514

ADAPT FAST,P1 2014  Asp (ADAPT) y 9K i7 NR o3 0 MR

Delgado Almandoz Asp + SR {Solumbra) Remove a As a unit 55 51 NR 54 47113

et al 1 2016

Humphnes ef @l 1 2015 Asp + SR {Solumbra) Remove As a umit 105 54 NR th 3.8 NR/A46

McTaggart ef al /" 2016 Asp + SR (CAPTIVE) Remove + As a umit 39 14 1.7 10 5 NR

Maus er al 1 2017 Asp + SR (SAVE) Remove + As a umit 32 445 1.2 100 0 NR/3.1

Massari et al ™ 2016  Asp + SR + BGC (ARTS) Remove + As @ umit 42 65 22 97.6 24 210

Goto er al " 2018 Asp + SR + BGC (ASAP) Remove 1 Step by step 42 21.5 1.3 95.2 4.8 00

Present cases Asp + 5R + BGC Mot + Step by step 30 17.6 12 96.7 0 10

(modified ASAP) remove

56.5
40
31

44.1
449
59

65.7

76.2

76.7

+: Contact aspiration 18 needed. -: Contact aspiration is not needed. SR - Stent retniever; NR - Not reported; BGC - Balloon guiding catheter; Asp - Aspiration catheter; ADAPT - A
direct aspiration first pass techmque; CAPTIVE - Continuous aspiration prior to intracranial vascular embolectomy; SAVE - Stentretriever assisted vacuum-locked extraction; ARTS -
Aspiration-retriever techmgue for stroke; ASAP - Aspiration catheter with a proximal balloon

IPO (1B 19 BUNYSUD
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Mechanical Thrombectomy in Stroke. Experience from
Switching from Stent Retriever Only to Stent Retriever
Combined with Aspiration Catheter

Grzegorz Meder Lwll Pawel Zuchowski 2", Wojciech Skura 1 Violetta Palacz-Duda 3. Milena Switoriska ¥4

Magdalena Nowaczewska ° and Pawel Sokal **
Table 2. Results of the study endpoints analysis.

Goal 50 CA OR. (95% CI) p Value
First pass
mTICL3 & (18%) 17 (48%) 3.83 (1.28-11.44) 0.016
Procedure
SUCCESS— 28 (84.8%) 35 (94.6%) 3.13 (0.56-17.34) 0.193
mTICI 2b-3
Total number of
passes needed 2.09 1.76 N/A 0.114
Mean duration of
the procedure 64 + 34 49 + 21 NiAa 0.m7
(minutes &+ SD)
90-day mRS:
median, (IOR) 4, (2-6) 2, (1-4) N/iA 0031
A NIHSS (£ 5D)
H H B 6.7 = 4.0 9.3 +5.1 N/A 0.025

Kombine teknik daha faydal.... (excluding deaths)
Post interv SAH 2 1 0.43 (0.04-4.98) 0494
sICH 3 5 1.56 (0.34-7.11) 0.564
ENT 4 2 0.41 (0.07-2.43) 0.325

50 = stent retriever only; CA = Combined approach; OR = odds ratia; CI = confidence interval; mTICT = modified
Thrombuolysis in Cerebral Infarction scale; S0 = standard deviation; IQR = interquartile range; mRS = modified
Eankin Scale; WIHSS = Mational Institutes of Health Stroke Scale; SAH = subarachnoid hemorrhage; sICH = symp-

tomatic intracranial hemorrhage; EMT = embalization to a new territory.
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International jaurnal of Stroke

Stent-retriever alone vs. aspiration © 202 Word sk Ogancatie
» - . frticle reuse guidelines:
and stent-retriever combination sagpabamfounse geisons
in large vessel occlusion stroke: joutnali.sagepui.comhomeluss
$SAGE

A matched analysis

Mahmoud H Mohammaden'* ®, Diogo C Haussen'?,

Leonardo Pisani*?, Alhamza R Al-Bayati'**, Aaron Anderson'*?,
Bernardo Liberato'?, Daniel Schachter'?, Digvijaya Navalkele'?,
Michael R Frankel' and Raul G Nogueira'*

Conclusions: Our findings reinforce the findings of ASTER-2 trial in that the first-line thrombectomy with a combined
technigue did not result in increased rates of first-pass reperfusion or better clinical outcomes. However, the addition of
contact aspiration after initial stent-retriever failure might be beneficial in achieving earlier reperfusion.



Odds !lthﬂ]

1.77 {0.9-3.48]

0 a5 1 1.5 I 25 3 5 4 4.5 5
=

Caontact Aspiration Better Stemt-Retriever Better

Figure 1 Forest plot graph shows the effect size in the primary outcome variable (odds ratio for first-pass effect) across the different subgroups.
Last known well (LKW) to puncture, baseline National Institutes of Health Stroke Scale (NIHSS) score, the Alberta Stroke Program Early Computed
Tomography Score (ASPECTS), and pre-mechanical thrombectomy use of intravenous alteplase (IV-tPA). Age, baseline NIHSS score, and ASPECTS were
divided into two groups based on their median values. HDVS, hyperdense vessel sign.




Tortuosity Index Predicts Early Successful Reperfusion and Affects Functional Status

After Thrombectomy for Stroke

Santiago Gomez-Paz, Yosuke Akamatsu, Akashleena Mallick, Noah J. Jordan, Mohamed M. Salem,
Alejandro Enriguez-Marulanda, Ajith J. Thomas, Christopher 5. Ogilvy, Justin M. Moore

OBJECTIVE: The literature is scarce for studies evalu-
ating the anatomy of cervical vessels in patients with
stroke. We sought to investigate the effect of vessel tor-
tuosity in procedural, angiographic, and functional out-
comes in patients with acute ischemic stroke treated with
mechanical thrombectomy (MT).

METHODS: Patients with an emergent large vessel oc-

Aot W L s o Rt e s e W el R R o

predictor of functional independence (most recent modified
Rankin Scale score 0—2} (OR, 4.1; 95% Cl, 1.62—1053;
adjusted P = 0.003).

CONCLUSIONS: Patients with a Tl <10 are significantly
maore likely to achieve early successful reperfusion after
MT for the treatment of acute ischemic stroke.

Bl Delayed Reperfusion

TI>10 ‘n=45

~
o
Difference, 23 percentage points; cdds ratio 2.3, ~~
05% confidence interval 1.11 - 4.78, P= 0,025

Ti<10

0% 25% 50% 75% 100%

Figure 3. Distribution of early reperfusion and functional independence by
tortuosity index (Tl) and puncture to reperfusion time. (A} The distribution of
early reperfusion by tortuosity index. (B} The distribution of functional

B [ mAS 0-2 B RS a6

Difference, 24

| percentage points; odds ratio 4.13;
5% confidence interval 1,62 ~ 10.53; P = 0.003

0% 25% 50% 5%

independence by puncture to reperfusion time. mRS, modified Rankin
Scale.

100%

Figure 1. Tortuosity index (T. Index) measurement. (A—C) The
anteroposterior view of the diagnostic angiography performed in 3 patients
of the present cohort. The orange dotted lines correspond to the actual

W[ Tndeessis |
V ‘oo
SR Acteal Distance = 30.2
Straight Divtance « 53.9

distance of the internal carotid artery measured in millimeters. The blue
dotted line corresponds to the straight distance of the target vessel.




Mechanical Thrombectomy in Acute Ischemic
Stroke: A Meta-Analysis of Stent Retrievers vs Direct

Aspiration vs

a Combined Approach

Pavios Texakalidis, MD

mp'
idls, Ms*
Leanardo Rangel-Castilla,
mp*

Dennis J. Rivet, MD!

John Reavey-Cantwell, MOl

thrombectomy strate

mTICI 2b/3

gies.
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BACKGROUND: Recent randomized control trials (RCTs) established that mechanical
is superior to medical therapy for patients with strake due to alarge vessel

OBJECTIVE: To compare the safety and efficacy profile of the different mechanical
METHODS: A random-effects meta-analysis was performed and the P statistic was used to

‘assess heterogenelty sccording to the PRISMA (Preferred Reporting items for Systematic
Reviews and Meta-Analyses) guidelines.
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Effect of Thrombectomy With Combined Contact Aspiration and Stent Retriever vs Stent
Retriever Alone on Revascularization in Patients With Acute Ischemic Stroke and Large
Vessel Occlusion

The ASTERZ Randomized Clinical Trial

Bertrand Lapergue, MD, PhD,® ! Raphaél Blanc, MD, 2 Vincent Costalat, MD, PhD, ® Hubert Desal, MD, PhD, ¢

First-pass effect (eTICI 2¢/3 after 83 (40.9)
first pass)

Modified first-pass effect (eT1CI 109 (53.7)
2b50/2c/3 after first pass©)

eTICI 3 after first pass 49 (24.1)
Use of rescue treatment? 39(19.2)

Primary and Secondary Efficacy Outcomes

Contact aspiration and

68 (33.7)

90 (44.6)

36 (17.8)

54 (26.7)

Stent retriever

74 (-2.1to 16.6)

9.4 (-0.01 to 19.1)

6.6 (-1.1t0 15.0)

7.6 (~14.8 10 0)

Adjusted absolute

1.38 (0.91 to A2
2.08)

1.48 (0.99 to 056
2.20)

1.51 (0.92 to .10
2.48)

0.61 (0.37 to 048
1.00)

Adjusted odds P value

stent retriever (n =203) (n=202) difference (95% CI) ratio (95% CI)

Primary efficacy outcome

Reperfusion (eTICI 2¢/3) atend of 131 (64.5) 117 (57.9) 6.6 (-3.0t0 16.2) 1.33 (0.88 to A7

procedure®? 1.99)

Secondary angiographic efficacy outcomes

Reperfusion outcomes at end of

procedure”

eTICI 2b50/2¢/3 183 (90.2) 173 (85.6) 50(-1.6t011.1) 1.62 (0.86 to A3
3.04)

eTICI 3 65 (32.0) 56 (27.7) 4.5 (4310 13.7) 1.24 (0.80 to 32
1.92)

Repertusion outcomes after the

assigned initial intervention alone®

eTICI 2b50/2c/3 175 (86.2) 146 (72.3) 142 (5.8t0 21.8) 2.54 (151t <.001
4.28)

eTICI 2¢/3 121 (59.6) 100 (49.5) 10.3 (0.8 to 20.1) 1.52(1.02to 04
2.27)

eTICI 3 62 (30.5) 50 (24.8) 9.4 (-0.01 to0 19.1) 1.35 (0.86 to A8

2.11)



2021 yili

* %9,6 basarisiz trombektomi

* %54,5 Tek pass

* %90,4 mTICI2b-c-3

* (%45 mTICI3, %29 mTICI2b, %16,3 mTICI2b)

* %17,7 ADVANCE
* %45 MidADVANCE

* %1.8 Advance teknik yapmamiza ragmen rekanalizasyon saglanamadi
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Trombektomi
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Cocukta inme

Cocuklarda inme siklig1 goreceli olarak nadirdir.

Cocuk ve bebekte iskemik inme insidansi 0.6-7.9,/100000

Cocuklarda, 1skemik inme siklig1 son yillardar goreceli bir artis gorilmektedir, madde

kullanimin artmasi beslenme degisiklikleri ve norogorintilemenin yayginlasmasi

R 23




ETYOLOJI

* Yas grubuna gore cocukta inme etyolojisi degisir

* Yaygin olarak hematolojik hastaliklar(orak hiicre hastaligy), kalp hastaliklari,
bas boyun travmalari, enfeksiyonlar, genetik hastaliklar ancak cogunda alta

yatan bir sebep yok
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AKUT ISKEMIK INMEDE TEDAVI

Volumu korumak

* Hipertermiden korumak 37.5°C’in altinda tut

* Hiperglisemiden korumak

Saturasyon %94 tutmak

* Hipertansiyon!! Dikkat hipotansif yapma

Nobet tedavi et, nonkonvulsif cocukta sik




S IV tPA TREATMENT PROTOCOL

e e e WY TR S
‘ IV tPA CANDIDATE
1 ED Pharmacy prepares tPA infusion with stat release
J ED or MSICU.
| Bolus dose: 10% of total dose |V over 5 min
{ nfusion dose: remaining 90% IV over 1 hour
“ otal dose: 0.9 mg/kg IV
| Nurse/MD double checks dose with pharmacy
Maintain cardiorespiratory and BP monitoring. If age-
based tPA parameters acceptable (see green box to
right) begin tPA infusion as soon as available
(in ED or en route to MSICU).
Note: dedicated IV for tPA required to proceed.
Systolic Blood Pressure Parameters - Female
Labetalol 0.2 mg/kg IV
push over 2-3 min, repeat q15
minutes prn; consider nicardipine
1 — 4 years 111 128 133 drip, 1 mcg/kg/min, titrate to
desired BP
5 years o4g 113 130 136 Use with caution in patiernts with
asthima or urjderlying cardiac

6 — 10 years 96 121 139 145 disease

11 — 18 years 105 131 151 157

=18 years 110 140 161 168

Systolic Blood Pressure Parameters - Male

1 — 4 years 112 129 134

5 years o5 113 130 136

6 — 10 years o6 121 139 145

11 — 18 years 105 140 161 168

>18 years o 110 140 161 ) 168

Pediatric Neurology 2016 568-17DOI: (10.1016/j.pediatrneurol.2016.01.016)
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1.5. IV Alteplase (Continued)

New, Revised, or Unchanged

6. IV alteplase for adults presenting with an AlS with known sickle
cell disease can be beneficial.

Mew recommendation.

A case-control analysis using the population from the AHA GWTG-Siroke registry, including 832 cases with
sickle cell disease (all adults) and 3328 age-, sex-, and race-matched controls without sickle cell disease with

similar severity of neurological deficits at presentation, showed that sickle cell disease did not have a significant
impact on the safety or the outcome at discharge of treatment with IV alteplase.

7. Abciximab should not be administered concurrently with IV

See Table XXV in online Data Supplement 1.

Recommendation revised from 2013 AIS




intraarteriyel trombolitik

* Erskinlerde inme baslangicindan 6-12 saat icinde intrarteriel trombolitik
verildiginde IV TPA dan tstiin bulundu. *

cocuklarda cesitli serilerde IA TPA verilebilecegini belirtiyor

* Diseksiyon, intrakanial hemoraji ve rekurens inme nedentyle sadece tecribeli
norogirisimsel uzmanlarinca yapmasi oneriliyor

®  *The Pediatric Stroke Code: Early Management of the Child with Stroke, http://dx.doi.org/10.1016/j.jpeds.2015.03.051




Trombektomi

Cocuklarda proksimal ana damar okliizyonu olan
akut inme tedavisinde endovaskuler tedavi
(trombektomi) uygulanabilir ve givenlidir.
Randomize calisma yok ancak data havuzlardan
rekanalizasyon tedavisinin ¢ok faydali oldugu kabul
ediliyor*

*Feasibility, Safety and Outcome of Recanalisation Treatment in Childhood Stroke, Annals of

Neurology : doi: 10.1002/ana.25242

Guntimuzde 18 yas altindaki iskemik inme
hastalarinda néroendovaskiler tedavinin
uygulanabilirligi ile ilgili herhangi bir randomize
calisma mevcut degildir. Bu sebeple su an icin 18
yas alt1 hastalarda néroendovasktler tedavi rutin
olarak onerilmez. Pediatrik popilasyondaki
proksimal ana damar okltiizyonu olan akut iskemik
inme hastalarinda néroendovaskiiler tedavi karari
ancak hasta bazinda, hasta yakinlari ile riskler
tartisilarak verilebilir.*

*Akut iskemik inme tani tedavi rehberi 2020
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%' Mechanical thrombectomy in children
and adolescents: report of five cases and
literature review

Pervinder Bhogal," Victoria Hellstern,” Muhammad AlMatter; Oliver Ganslandt,?

I3
BRIEF COMMUNICATION t’ reriean

Thrombectomy in Childhood Stroke

Petaer B. Sporns, MD, MHBA; Andra Kemmiling, M2, MHBA; Uta Hanning, MD; lens Minnerup, MD; Ronald Strater, MD; Thomas Misderstadt,
MDD, Walter Heindeal, MD. Moritz Wildgruber, MD, PhD

Background—Several randomized trials have shown the efficacy of thrombectomy for large intracranial vessel occlusions in adults.
However, the safely and efficacy of thrombectomy in children are unknown. We aimed to investigate the feasibility and outcome of
thrombectomy In pediatric patients.

Methods and Results—We performed a retrospective analysis of all children (=18 years of age) who presentsd with large vessel
occlusion and were treated with mechanical thrombectomy at 3 German tertiary-care stroke centers. Interventional results and

linical out waores d using the Podiatric Mational Institutes of Health Stroke Scale at 24 hours and on day 7 afier
thrombectomy as well as after 3 months (modified Rankin Scale).  After screening of local registries for all perforrmed
thrombectomies, 12 children were included. Median Pediatric National Institutes of Health Stroke Scale score on admission was
e mnge 8.0-21. Angiographic outcomes for thrombectomy were good in all patients (&< modified Treatment in
Infarction Score 3, & odified Treatment in Cerebral infarction Score 2Zbh). Moreover, most patients showed an
improvement of neurological outcome after thrombectormy with a median Pediatric National Institutes of Health Stroke Scale of 3.5
{interquartile range 1-8) at day 7 and a meodified Rarkin Scale of 1.0 (interquartile range 0-2.0) at 3 menths. No major
periprocedural complications were observed.

Conchssions—In our retrospective study thrombectomy was safe in childhood stroke, and treated children had good neurological
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REVIEW

Mechanical thrombectomy for pediatric acute
ischemic stroke: review of the literature

sudhakar Satti,' lennifer Chen,* Thinesh Sivapatham,' Mahesh Jayaraman,®

Damen Orbach®

ABSTRACT

Objective Given recent strongly positive rmndomized
controlled adult medanical thrombectomy triaks, we
sought to perform a comprehensive review of availabl
literature on 1A pediatric stroke intervention, with a foous
on modern mechanical devices.

Methods PubMed seaich for pediatric patients
undergoing 1 reatment of acute ischemic stoke (AIS)

-
al school, Bostee,  USING modern devices between 2008 and 2015,

29 patients were induded in this analysis.

Results fwerage age was 10.3 years, 74.1% male,
middle cerebral and basilar areres represented 39.6%
of 36 owluded vessels, and average pediatic swoke
scale score of 18.1. Average time from symptom onset
to intervention was 8.8 hows and 13.8% of patients
received |V tissue plasminogen adivator prior to
mechanical thiombectomy. Stent reriavers were used in
58.69% of cases, the Penumbra system In 34.5%, and

Supportive medical management specific to the
undedying etiology of s considered the
standard of care in the pediaric popularion.
Thrombolytic and 1A therapy are rarcly mentioned
in the American Heart Associarion Srroke Council’s
Muanagement of Seroke in Infams and Children and
are only recommended as o lase resort due o Lack
of level T evidence.™ Tn lighrt of recent consecurive
strongly positive randomized controlled mechanical
thrombecromy adule triale m the seming of emer-
gene large vessel occlusion (EIVO) and a betcer
undemstanding of parient selecrion, A trearment of
ATS in the pediarric popularion is increasingly being
considered.” '

As o next step in bercer understanding LA cherapy
in the pediatric popularion, we reviewed available
publizhed experence wirh mechanical thrombec-
romy using modem devices herween 2008 and

A Ferbesmie ctenk s = theambueet o = feebmmie steobs s chicdbood steakes s e

outcomes. (f Am Heart Assoc. 2019;8:¢011335. DO 10,1161 /]AHA.11B8.011335.)
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Feasibility, Safety and Outcome of Recanalisation Treatment in Childhood Stroke
Running head: Recanalisation Treatment in Childhood Stroke

Sandra Big.}i, MD, MSc,'* Andrea Duicey, MD," Jan Gral[ai MD, MSc,Z Corrado Bernasconi,
MD, PhD,” Amber Melliger, MD,1 Alexandre N. Datta, MD,” Marcel Arnold, MD,3 Johannes
Kaesmacher, MD,? Joel Fluss, MD,® Annette Hackenberg, MD, Oliver Maier, MD,’ Johannes
Weber, MD," Claudia Poloni, MD,” Urs Fischer, MD, MSc,* and Maja Steinlin, MD'*

Accepted Manuscript

Thrombectomy for acute stroke in childhood: a case report, literature review, and
recommendations

Maria Celeste Buompadre, MD, Kathleen Andres, MN, NP-Paediatrics, Lee-Anne
Slater, MD, Hadi Mohseni-Bod, MD, FMGEMS, USML, MRCPCH, Anne-Marie
Guerquerian, MD, FAAP, FRCPC, Helen Branson, BSc, MBBS, FRANZCR, Suzanne




Stroke

CLINICAL AND POPULATION SCIENCES

Endovascular Thrombectomy for Pediatric Acute
Ischemic Stroke

Alis J. Dicpinigaitis®®, BA; Chirag D. Gandhi(2, MD; Jared Pisapia, MD; Carrie R. Muh, MD, MS; Jared B. Cooper, MD;
Michael Tobias, MD; Avinash Mohan, MD; Rolla Nuoman, MD; Philip Overby®=), MD; Justin Santarelli, MD;
Simon Hanft®, MD; Christian Bowers, MD; Shadi Yaghi®®, MD; Stephan A. Mayer{®, MD; Fawaz Al-Mufti®, MD

BACKGROUND: Evidence regarding the utilization and outcomes of endovascular thrombectomy (EVT) for pediatric




()  https://www.ahajournals.org/doi/10.1161/STROKEAHA.121.036361
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* This study presents a cross-sectional evaluation of the treatment of pediatric

IS with EVT and 1s the first study to track treatment modalities over nearly a
. decade-long interval. Favorable findings with respect to clinical course
and short-term functional outcomes suggest that EVT is likely a safe
and useful treatment modality for pediatric patients with stroke.

Randomized, controlled clinical trials are warranted to further evaluate the
immediate and long-term outcomes of EVT in this patient population.




Cocuklarda Anjio

Sheat: mumkunse mikro ponksiyon kit ile nazik

dilatasyon, vazospazm i¢in intraarteriyel kalstyum

kanal bloker(verapamil 30-60 u/kg),

Kasik basmak: kolayca arter akimi tamamen

kesilir, yakin periferik nabiz takibi

Kontrast voliimii: 70 kg eriskinde 6-8 ml internal
karotis enjeksiyonu 10kg cocukta 1-1.2 ml vermek

uygun olur

Akut iskemik inmede vaka serilerinde eriskinlerden
cok farkli malzeme kullanilmamis

Sheat 6/8
DAC: 5-6 F
Microkateter 21/18
Stentriever 3/4mm

Anestezi de hipotansiyona dikkat




UA,7

Islem tarihi







* Ozet klinik sendrom : wake up, Sol TACS, NTHSS:21 sag hemipleji, afazik
* NIHSS:21

* Giris DWI : sol bazal ganglionda akut enfakt
* DWI ASPECT skoru:8
* Giris MRA: sol MCA M1 oklude




- I R A
| Onset uyanma |
Farkedilme 05:00 :
Door 11.30(10.40 tele ile hastadan haberdar olduk) =
CT/MRI 09.30(d1s merkez)11.20 BT
IV TPA -
Anjio tnitesi 11.45
. anestezi 12.00
Femoral ponksiyon 12.01
Diagnostik anjio 12.05
First pass 12.18
Final Run 12.25
Kap1 -ponksiyon 30
Ponksiyon-revaskulasyon 18
_ Baslangi¢-revaskulasyon 435
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DSA islem 6ncest goruntisi




DSA 1slem goruntusu
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DSA islem sonrasi
goruntusu
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Malzeme

AXS catalyst

Trevo pro 18

synchro

Trevo XP 3x20mm
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Kontrol 24 h radyoloji
Son klinik durum
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Case Report
Middle Cerebral Artery Occlusion Due
to Hydatid Cysts of Myocardial and
Intraventricular Cavity Cardiac Origin
Two Cases
Al . MD: Y . MD: Nazha Birouk, MD:
Marie Vidailhet, MD; Taib Chkili, MD
kes of origin are very hydatid cysts within the necrotic area of the infarcted hemi-
rare. We describe two cases of middle cerebral artery occlu- sphe of origin.
sion by & cyst of cardiac origin. in ic arems. i of id cysts
ipe e phy oc- should be in the of stroke in young
clusion of the initial segment of the middie cerebral artery Iy (Stroke. T >
Myocardial and pericardial cysts were dingnoied by echosra:
phy and of Key Words « - - young sdules
Ithough hydatid cysts are common, ' particularly ventricular myocardium, and pericardium) and the
in Moroc s where hydatidosis is endemic, brain (right temporal lobe) were surgically removed

only three cases involving large blood vessels Scolices and hooks of Echinococcus were found in the

have been reported. * We describe two cases in which cyst fluid. Two years later a new cyst in the pons was
of the cerebral artery (MCA) was removed. The patient died shortly thereafter: autopsy
| = ¥ to of dial cysts, with subse- was not performed

T
The Heart Surgery Forum #2004-1056
7 (5), 2004 [Epuh .‘;:ph.'mlu:r 2004]
doi:10.1532/HSF94.2004 1056

Online address: www.hsforum.com/vol7 fissue5/2004-1056.heml

A Rare Presentation of Cardiac Hydatid Cyst: Stroke
and Acute Aortic Occlusion

Hafize Yaliniz, Acar Tokcan, Tiimer Ulus, Biilent Kisacikoglu, Orhan Kemal Salih,
Mehmet Sah Topeuoglu, Hakan Poyrazoglu, Cumhur Alhan

University of Cukurova, Faculty of Medicine, Department of Cardiovascular Surgery,

Adana, Turkey

Dr. Yaliniz

stroke

Abstract

inmtraventricislar hodaticd ~vata

Sandeep Kumar, MDD, Roumina Hasan, MBBS
Department of Radiodiagrnosis, Sanjeeorni Mri Centre, Moradabad, UIP

Flon sarme cvssenratocd Fouer the carmie armdd aduiced rsrasrmhulactic alhoandasrale

SHORT REPORTS
Year : 2003 | Volume - 51 | Issue -1 | Page : 120-121

Stroke: A rare presentation of cardiac hydatidosis

Singh NP, Arora SK, Gupta A, Anuradha 5, Sridhara G, Agarwal SK, Gulati P
Department of Medicine, Maulana Azad Medical College and Lok Navak Hospital, MR Centre, New Delhi

Correspondence Address:
D-Il /356, Pandara Road, New Delhi-110003
nanu_singh@yahoo.com

Child’s Nerv Syst (1998) 14:697-699 ]
& Springer-Verlag 1998 BRIEF COMMUNICATION

Mehmet Turgut Cerebrovascular occlusive disease:

Kemal Bayiilkem

hydatidosis

Recurrent cardiac hydatidosis in a child presenting as acute

Cardiac echinococcosis is a rare but potentially life threatening condition, with surgery being the definitive
treatment. We present the case of a 4 year boy who was diagnosed with concurrent pulmonary and left
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T TS S O




Dicle Uni. Pediatrik Kardiyoloji
28/MMOMM1O 9:03:37 ADmw

Eko: Sol ventrikiil lateral duvarda papiller kas komsulugunda yaklasik 25 x 18 mm boyutlarinda igerisinde yer yer
yag dansiteleri igeren diizgiin konturlu IVKM sonrasi kontrast tutulumu gostermeyen kistik lezyon
izlenmektedir(kist hidatik ?). Kist siiperiorda mitral kapak diizeyine kadar uzanim géstermektedir.




Dalak iist pol anteriorda 9 mm ¢apinda
diizgiin konturlu hipodens kistik lezyon
izlendi ( tip 1 kist hidatik ?)




TEDAVI

* Albendazol 10-15 mg/kg/gtin ° 1.ay mrs: 0-1

* Mebendazol * Kvc operasyondan sonra mrs: 1-2

* Dustik molekullu heparin * Krainal lezyonlari geriled: beyin

& KVEOpeon oricidigdd 112019 1 Stenistopcraena gl duymacy
Hacettepe de yapilds)




Hidatik kist hastalig1 dinyada genis cografi yayllim gosteren zoonozlardan biridir.

Ekinokok granulosus’un larva formunun insanda neden oldugu parazitik kistik bir
enfeksiyonudur.
Ozellikle koyun yetistiriciliginin yaygin oldugu bolgelerde endemiktir

E. granulosus yasam siklusunu tamamlayabilmek icin 1ki konaga gereksinim duyatr.
Eriskin formun bulundugu kopek ve diger yirtict etoburlar ana konak, yumurtadan
larva formuna donustugu koyun, keci gibi otobur canlilar ara konag: olusturur




Tutugu organlar

* Tutugu organlar

Karaciger
Akciger
Beyin
Kalp
Dalak
Periton
Bobrek

Kemik
Goz




Kalpte lokalize hidatid kistler cok nadir olup tiim hidatik kistlerin yaklasik %o
0,5-2’s1 kadardir

En sik rastlanan lokalizasyonlar sol ventrikul serbest duvart (% 50-77) ve
interventrikuler septumdur

Vakalarin cogunda tek kardiyak kist mevcuttur. Hastalarin cogu (%55-85)
multivisseral tutulum gosteri

Kistin kalp bosluklarina veya perikarda ruptiri gib1 ciddi komplikasyonlari
veya ant olim nedentyle genel olarak kabul edilen tedavi, acil cerrahidir




* Kist hidatik olgularinda merkezi sinir sistemi tutulumu nadirdir ve tiim olgularin yaklasik
%01,6-%5,2’sin1 olusturmaktadir

* Kistler tek ya da multipl, unilokiiler ya da multilokuler, ince ya da kalin duvarl olabilir

* Serebral kist hidatikler genellikle yuvarlak, uniloktler ve soliterdir

* Kistler buytik boyutlara ulasana kadar ciddi semptom vermezler. Klintk semptomlar, santral
sinir sistemindeki lezyonun lokalizasyonuna ve boyutuna baglidir. Bas agrist ve kusma en stk
gorulen semptomlardir

* Temel tedavi yaklasimi cerrahidir

* Medikal tedavide albendazol veya mebendazol kullanilmaktadir.




OAOE 13




Ozet klinik sendrom : bas agrist , NIHSS:13 sol hemiparezi ,hipoestesi

Giris DWI : sag bazal ganglionda akut enfakt
DWI ASPECT skoru:9

Giris MRA: sag MCA M1 ?

Ates:30.5

TA:120/85

SS:18

EKG:sints

Glukoz:80







| S S Y N
Onset 15.10
Farkedilme 15.10
Door 20.20(dis merkez 19.30

civarinda )
CT/MRI °re, 17.20°°
IV TPA -
Anjio tinitesi 20.50
- anestezi 21.00
Femoral ponksiyon 21.05
Diagnostik anjio 21.10
First pass 21.407
Final Run 22.00
Kap1 -ponksiyon 43
Ponksiyon-revaskulasyon 35

» Baglangig-revaskulasyon 390
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Neuron max

ACE 64

Trevo pro 18
Trevo 4x20

synchro




24. saat

Sag ust ve alt 4/5 ,yurtyebiliyor
Stp+

Hipoestezi

Hemianopst?

SNy
s MRS

* Icine kapanik

Asa 100 devam ediyor
Etyoloji bilinmiyor
Enfektif, vaskulit?

2. Yl mRS : 2
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Internal Karotid Arter
Anatomisi

Ozcan KOCATURK
Balikesir Atatlrk Sehir Hastanesi




« Kommon karotid arter genelde
C3-C4 vertebra seviyesinde
internal karotid arter ve
eksternal karotid arter seklinde
iki dala ayrilir.

* Nadiren T2-3 seviyesinden de
ayrilabilir.

* Yuksek yerlesimli bifurkasyon
karotid enderterektomi igin
dezavantajtir ancak stent icin
degil




* Internal karotid arter anatomisi segmentler halinde tanimlanmistir

Servikal
Petrous
Kavernoz
Oftalmik
Supraklinoid

Terminus-__ .
— 3 B 4
Posterior S - Anterior Choroidal

Communicating- %

. A

o Paraophthalmic

7 Cavernous

Petrous

Cervical






* ik siniflandirma 1938 yilinda Fisher

tarafindan kan akiminin tersi Fischer
yoniunde C1-C5 seklinde yapildi s
e X-ray angiogram kullaniimistir i ':\M
* C1: komminikan iy
e C2:oftalmik
e C3:klinoidal
A.Chor/
* C4:kavernoz mM//'/opm\halmic
* C5:petroz il s

* ICA eksrakraniyel kismi
isimlendirilmemis




* 1981 de Gibo, kan akimi yoniinde
C1-C4 feklinde siniflandirmistir.
Ozellikle intakraniyel kisma

Ortalama uzunlugu 19 mm, en uzun
oftalmik en kisa komminikan

odaklanilmistir
. Ophthalmic —> S-PCOM

¢ C 1 :Se rVI ka I I —> \M}-rr c3 Cavernous<

d C2 : pEtréz C2Petrous

* C3: kavernoz . J ”'i

e C4:supraklinoid o e
 Oftal mi k- o M caopmmme” N
* Komminikan MHT/ el
i KO r0|da I I ﬁ C2Petrous ‘
) TICA . c

1 Cervical
&



e 1996 da Bouthillier tarafindan
modifiye fisher siniflandirmasi Bouthillier
dnerilmistir. Kan akimi yoninde SR e
C1-C7 ye kadar toplam 7 kisma ot s TS

I —> '\ C4 Cavernou

ayrilmistir. T G tacarar
e C1: servikal iy
* C2: petroz C“‘*”"“fmﬁ
e C3: Iaserurt\ p g
* C4: kavernoz s //,'
e C5: klinoid e

C6: oftalmik 2 petrous

. . C1 Cervical .
C7: kominikan

C7 Communicating
€6 Ophthdlmic

C5 Clinoidal

fOphthalmic C4 Cavernous
C3 Lacerum




Ayri bir laceral segmentte bahsedilir. Bu biraz kafa karasikligina yol
acabilir. ICA foremen laserum icinde gecmiyor, Uzerinde geciyor

Anterior Posterior

Internal carotid artery and
sympathetic plexus

Grealer pelrosal nerve

Plerygoid process

Nenve of pterygold canal
In plerygoid canal

Emissary vein

Plerygold plexus of veins

Cartlage flling lower
end of foramen lacerum

Structures related to the foramen lacerum

Deep pelrosal nerve
(from sympathetic
plexus)

Peirous temporal

Meningeal branch of
ascending pharyngeal
artery

DIAGRAMMATIC REPRESENTATION OF THE 6 RIGHT
ANGLE BENDS OF THE INTERNAL CAROTID ARTERY

Anterior cerebral

artery
R

Ophthalmic artery ¢

=

Posterior communicating
artery
Middle cerebral artery

6. Upwards & slightly

4 Vertically
upwards, medial to
anterior clinoid
process. Ophthalmic

branch 3. Forwards in

cavernous sinus.
Inferior hypophyseal
branch

2. Vertically upwards

through top of
foramen lacerum

backwards to terminate.
Posterior communicating
branch

5. Backwards on

roof of cavernous sinus.,
Superior hypophyseal &
anterior choroidal

branches
SR Internal

carotid

Foramen artery
lacerum

1. Vertically upwards below
skull to enter carotid canal.
Forwards/medially.
Caroticotympanic branch to
middle ear



e 2005 yilinda Ibrahim Ziyal C1-C5

seklinde yeni bir sifinlandirma Zival
onermistir. 3
* Cl:servikal J
* C2:petr62 Ophthalmic — ~PCOM C4Clinoidal > cscisema
* C3:kavernoz = cscavemouZ
+ C4:Klinoid Ry
* C5: sisternal S cicenvia i
* Ayri bir lacerum segmentini ¢cikarmis, ‘ .
oftalmik ve kominikan segmentleri Ty cs Cisterns
birlestirip siternal segment seklinde £ 2 M }mmm.
isimlendirmistir s posrthaime Joa
MHT
* ICA ‘in foramen lacerumdan g czpetrous

ecmedigi net bir sekilde ortaya
oymus.

C1 Cervical
> LT




Neurol Med Chir (Tokyo) 45, 184~ 191, 2005

Proposed Classification of Segments of the Internal
Carotid Artery: Anatomical Study With
Angiographical Interpretation

Ibrahim M. ZIYAL, Tungalp OZGEN, Laligam N. SEKHAR**,
Osman E. OZCAN, and Saruhan GEKIRGE*

Departments of Neurosurgery end *Radiology, Hacettepe University School of Medicine, Ankara,
Turkey; *"Department of Neurosurgery, University of Washington,
Seattle, Washington, U.S.A.

Abstract

The nomenclature and borders of the segments of the internal carotid artery (ICA) remain confusing. A
classification of segments of the ICA is proposed based on constant anatomical structures, such as the
carotid foramen and canal, the petrous bone, the petrolingual ligament (PLL), and the proximal and
distal dural rings. The bilateral ICAs were dissected in 15 cadaveric head specimens using different
neurosurgical approaches. The bilateral lacerum foramina were studied in five dry skulls. The bilateral
segments of the ICA were also examined on carotid angiograms of 10 normal patients and another with
the ophthalmic artery originating from the intracavernous portion of the ICA. The present classifica-
tion divides the ICA into five segments in the direction of the blood flow. The cervical segment is
extradural and extracranial, the petrous segment is extradural and intraosseous, the cavernous segment
is interdural and intracavernous, the clinoidal segment is interdural and paracavernous, and the
cisternal segment is intradural and intracisternal. The ICA did not pass through the lacerum foramen
in any specimen. In all specimens, 1/8 to 5/8 of the lacerum foramen was under the deep dural layer of
the cavernous sinus. The term ‘lacerum segment’ as used previously and called the ‘trigeminal segment’
by us cannot be justified. The PLL is the posterolateral border of the cavernous sinus and the lacerum
and trigeminal segments should be included in the cavernous and petrous segments. The ophthalmic
artery may originate from the clinoidal ICA, from the cavernous ICA, or from the middle meningeal
artery. Instead of using the term ‘ophthalmic segment,’ the term ‘cisternal segment’ should be used for
the anatomically distinct ICA in the subarachnoid space. This classification should be minimally
affected by anatomical variations.
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Servikal segment

 Karotid biflirkasyondan kafa tabanina kadar olan kisim, bu kisimda dal
vermedz.
e Persistant hypoglossal artery
* Assending faringeal
e Oksipital arter

* Tortuyosite gorullr
* intrakraniyel lezyona ulasmamizi
 Karotis filtre koymayi engeller.

Staight Tortuosity Coiling KinKing
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Internal Carotid Artery Tortuosity: Impact on
Mechanical Thrombectomy

Junpei Koge®, MD; Kanta Tanaka®, MD, PhD; Takeshi Yoshimato®®, MD; Masayuki Shiozawa @, MD; Yuj Kushi, MD;
Tsuyoshi Ohta®®, MD, PhD; Tetsu Satow(®, MD, PhD; Hiroharu Kataoka®, MD, PhD; Masafumi lhara®, MD, PhD;
Masatoshi Koga®, MD, PhD; Noriko lsobe®, MD, PhD; Kazunori Toyoda®, MO, PhD

BACKGROUND: Although tortuosity of the internal carotid artery (ICA) can pose a significant challenge when performing
mechanical thrombectomy, few studies have examined the impact of ICA tortuosity on mechanical thrombectomy outcomes.

METHODS: In a registry-based hospital cohort, consecutive patients with anterior circulation stroke in whom mechanical
thrombectomy was attempted were divided into 2 groups: those with tortuosity in the extracranial or cavernous ICA
(tortuous group) and those without (nontortuous group). The extracranial ICA tortuosity was defined as the presence
of coiling or kinking. The cavernous ICA tortuosity was defined by the posterior deflection of the posterior genu or the
shape resembling Simmons-type catheter. Outcomes included first pass effect (FPE; extended Thrombolysis in Cerebral
Infarction score 2c/3 after first pass), favorable outcome (3-month modified Rankin Scale score of 0-2), and intracranial
hemorrhage. A v

g
Assscitisr

RESULTS: Of 370 patients, 124 were in the tortuous group (extracranial ICA tortuosity, 35; cavernous ICA tortuosity, 70;
tortuosity at both sites, 19). The tortuous group showed a higher proportion of women and atrial fibrillation than the
nontortuous group. FPE was less frequently achieved in the tortuous group than the nontortuous group (21% versus
39%; adjusted odds ratio, 0.45 [95%CI; 0:26<0.77]). ICA tortuosity was independently associated with the longer
time from puncture to extended. Thrombolysis in Cerebral Infarction 22 reperfusion (p=23.19 [95% Cl, 13.44~
32.94)). Favorable outcame was §imilar between groups (46% vetsus 48%; P=087). Frequencies of any intracranial
hemorrhage (54% versus 429; adjusted odds fatio, 1.61 [95% Cl#02-2.53]) and parenchymal hematoma (11%
versus 6%; adjusted odds'fatio, 2.4 1 [95% CI, 1.04-5.58]) were higher in'the fortuous group. In the tortuous group,
the FPE rate was similar in patients who underwent combined stent retriever and contact aspiration thrombectomy
and in those who underwent either procedure alone (22% versus 19%; P=0.80). However, in the nontortuous group,
the FPE rate was significantly higher in patients who underwent combined stent retriever and contact aspiration (52%
versus 35%; A=0.02).

CONCLUSIONS: ICA tortuosity was independently assIciated with reduced ikelihood of FPE and increased risk of postmechanical
thrombectomy intracranial hemorrhage.

A Extracranial ICA tortuosity

Straight Tortuous Coiled Kinked

Cavernous ICA tortuosity
Type Il Type IV

Flgure 1. Classification of extracranial and cavernous internal carotid artery (ICA) tortuosity.

A, Tortuosity of the extracranial ICA was classified into 4 types as follows: straight (angle between the centerlines of the common carotid artery
and the ICA was <15°), tortuous (angle between the common carotid artery and the ICA centerlines was >15; or S- or C-shaped course of the
ICA), coiled (an exaggerated S-shaped curve or arcular configuration of the ICA), and kinked {acute {<90°) angulation associated with sterosis).!!
The extracranial ICA was considered tortuous if it was coiled or kinked. B, Cavernous ICA tortucsity was classified into 4 types based on the
geometry of the anterior and posterior genus. Type | has open configurations/angles of anterior and posterior genus (the posterior genu angle
[P] 200°). Type Il is characterized by a closed configuration of the anterior genu (mare acute angle of the anterior genu {A] than type I). Type

Ml is defined by posterior deflection of the posternior genu, which gives it a buckled appearance. Type IV is the most fortuous and has a shape
characteristic of the Simmons-style anglography catheter where the posterior genu is buckled superiotly compared with the anterior genw.'” H is
the height difference of the anterior and posterior genus, measured from the peak of the posterior genu to the frough of the anterior genu, Types
Ml and IV were considered tortuous cavernous ICA



Aspirasyon kateteri kullanildiginda




Izole stent retriver kullanildiginda




Petroz segment

* Vertikal, horizantal ve laceral kismi
vardir

e Karotid kanaldan kafa tabanina
girer, petroz kemik icerisinde ilerler
yaklasik 1 cm sonra arteromedial
donls yaparak horizantal kismi
olusturur. Foramen lacerumdan
cikarak kafa icine girer.

* Anjiografik olarak verdigi dallarin
gorinmesi nadirdir
» Karotikotimpanik arter
* Mandibulavidian arter

Vertical /

Subsegment

Vertical /

ubsegment \

Lacerum
w Subsegment
orizontal

Subsegment

I__-acerum
Subsegment
orizontal

Subsegment

\
LT ICA




Karotikotimpanik arter

* Horizantal ve vertikal kisimlarin
birlestigi yerden cikar
e Orta kulagi besler
* Anjioda gorunmek icin cok
kGcuktir
* Embriyonik hyoid arterin
kalintisidir

Carticotympanic
artery

Vertical petrous ICA
(C2 segment)

Inferior tympanic

artery in inferior
tympanic canaliculus

Cervical ICA (C1
sagment)

Carotid bulb

Cavernous ICA (C4
segment)

Lacerum ICA (C3)

Horizontal petrous ICA
(C2)

Middie meningeal
artery in foramen
spinosum

Internal maxillary
artery

External carotid artery

Ascending pharyngeal
artery



Mandibulavidian dal

* Horizantal segmentin distal
kismindan ayrilir

* Nasofarinks, nasal septumu,
mandibular kondili besler

* Normalde anjioda gozikmez

e |CA-ECA arasinda anastomozdur.

* Proksimal ICA okllizyonunda ECA
den distal ICA ya akim saglayabilir

FIGURE 10-13. (A-B) Persistent mandibulovidian trunk. AP (A} and lateral (B) views of the left internal
carotid artery in a child with a juvenile angiofibroma. An unusual branch of the petrous interal carotid artery
(arrows) represents a persistent mandibular or mandibulovidian artery.



Juvenil anjiofibrom, vidian arter tarafindan
besleniyor.




Kanarsa ne olur?




Kavernoz segment

e Kavernoz sinlsin icinde yer alan

ICA segmenti
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Kavernoz segment

* Foremen leserumdan ciktiktan
sonra medial ve vertikal olarak
sellaya dogru uzanir daha sonra
anteriora dogru seyir eder ve
180 derece donerek durayi delip
kafa icine girer.

e C3: petrolingula ligamet
* C4: kaverndz segment
* C5: Klinoid segment




e Kavenodz sinusteki seyri
esnasinda tortuyosite
gosterebilir

* Yasla birlikte tortuyosite artar

Figure 1 Classification of cavernous

internal carotid artery (cICA) tortuosity.

Type | has open confiqurations/angles
of the genus with subcategory
determined by the posterior genu
angle, where A is greater than 90°
and 1B is equal to 90° Type Il is
chaacterized by closed configuration
of the anterior genu reflected by a
more acute angle of the genu
compared with type . Type Il s
defined by the posterior deflection of
the posterior genu giving it a buckled
appearance. Type IV is the most
tortuous dCA with characteristi
Simmons catheter shape, where the
posterior genu is buckled superiorly
compared with the anterior genu.

Type IB

Type Il

Type IV




* Memingohipofiziyel trunk

e Inferolateral trunk

* Genel olarak hipofiz bezini ve
yakin komsulukta bulunan dura
mater besler.

* Bu iki dal ile internal karotid arter
yogun sekilde distal external
karotid arter ile anastomoz yapar.

* Bu anastomozlar normal sartlarda
anjioda gorllmese bile olmadigi
anlamina gelmez.




MRT

* Proksimal kavern6z ICA dan
kdken alir

* Bazen tek bir arter seklinde
bazen coklu dallar seklinde
olabilir

* Posterior hipofiz, klivus,
CN3,4,5,6, Tenterium serbelli ve
durayi besler

 Patolojik durumlarda daha
belirgin hala gelirler.




Inferiolateral trunk

Branches of ILT

* Orta kranial fossanin zeminin ve
kavernoz sinusteki kranial
sinirleri besler

e Distal eksternal karotid arter ile
yogun anastomozlari vardir.
Ozellikle MMA ve AMA




Klinoid segment

* Kavernoz segment ICA proksimal
dural ringi gectigi zaman sona
erer ve distal dural ring ile arada
kalan segmente klinoid segment
denir, eksrakranielden
intrakraniyel e gecis zonudur.

* Anjiografik olarak ve herhangi bir ~ [FESEES Qo
radyolojik gorantuleme yontemi - T jeinei
ile kesin yeri gosterilemez, » o

sadece cerrahi olarak bilinebilir




* Anjiografik olarak biz ICA ne
zaman subaraknoid oluyor kesin
olarak bilemeyiz.
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Dural ring kavrami ile tanismam
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Fig 2 Intradural CA wptare. Digital subtraction angiogrphy — coil (white aerow) was used 10 control the bleed, but it was stripped
(DSA) by manual contrast injection of the cervical ICA through the and detached ul the cervical occlusion (C). CCA commen carotid
mcrocatheter (arrow head) (antero-posterice (A) und lateral views anery, JCA intermal cacotid antery

(B)) shows a remote rupture of the intradural ICA (black anow ), A




Oftalmik segment

e Oftalmik arter cikisindan Pcom
cikisina kadar olan kisimdir.

* Klasik olarak oftalmik arter distal
dural ringten 1mm sonra cikar
ama her zaman boyle degildir.
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NIHSS Diisiik Serebral Ana
Damar Okliizyonlarinda Ne
Yapmaliyim?

Dr.Ozlem Aykac
22.05.2022




Nasil tedavi edelim?

=76 yasinda, sag elli, kadin hasta

= Hafif hemiparezi ve afazi ile saat 14.00'de hastaneye getirildi
= Semptom baslangici 3 saat once

= NIHSS 2

= Kontrastsiz BT'de ASPECTS 10

=Baslangic BT anjiyografisinde proksimal M1 okluzyonu
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iv. rtPA, endikasyonu olan
hastalara uygulanmalidir

Sinif 1; Kanit A

Endovaskuler tedavi icin IV
rt-PA klinik cevabi beklemek
gereksizdir

Sinif 1 ; Kanit B

Endovaskuler tedavi butun
kriterleri dolduruyorsa

uygulanmalidir
Simf 1; Kanit A

2

American American

Heart | Stroke

Association Associationes

. Oncesi mRS 0-1
. Ilk 4.5 saat icinde IV rtPA

. IKA veya M1 okliizyonu
. Yas =18

. NIHSS=6

. ASPECT =6
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NIHSS skorlari = 10
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Minor iskemik inme

= Tum 1skemik inme hastalarinin %50°s1

= Tiim akut proksimal arter okliizyonu hastalarinin %30°u

Dhamoon MS, Moon YP, Paik MC, Boden-Albala B, Rundek T, Sacco RL, et

al. Long-term functional recovery after first ischemic stroke: the

Northern Manhattan Study. Stroke 2009;40:2805-2811. ”\\
7



= Proksimal arter okliizyonu olan akut inme hastalari, her zaman yiiksek NIHSS

degerlerine sahip degildir

= Bu hastalarin %20-40’1 klinik takiplerinde kotiilesir

®



= Altta yatan buyuk damar okluzyonu olan hastalarda norolojik

kotulesmenin nedenleri heterojendir

= Bu hastalarin yonetimi icin dikkatli gozlem ve ayrintili degerlendirme

gereklidir

®



Vaskiiler goruntileme

AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

A Guideline for Healtheare Professionals From the American Heart
Association/American Stroke Association

3. In patients with suspected intracranial LVO and no history of renal New recommendation.
impairment, who otherwise meet criteria for mechanical thrombectomy,
it is reasonable to proceed with GTA if indicated before obtaining a serum

creatinine concentration|

lla

Q
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Proximal Arterial Occlusion in Acute Ischemic Stroke with
Low NIHSS Scores Should Not Be Considered as Mild
Stroke

Joon-Tae Kim'*, Man-Seok Park'*, Jane Chang’, Ji Sung Lee”, Kang-Ho Choi', Ki-Hyun Cho'

1 Department of Neurolody, Cetebrovascular Center, Chonnam National University Hospital, Gwangju, Korea, 2 Research Institute of Medical Slences, Chonnatn National
Unlversity Medical School, Gwangju, Korea, 3 Blastatistical Cansulting Unlt, Soonchunhyang University Medical Center, Seaul, Karea

= 378 hasta

= Arter tikanikligi olan 119 hastanin

= 20'sinde (% 17.9) siddetli erken norolojik kotulesme
= 26'sinda (% 24.5) erken norolojik kotulesme

Diisiik NIHSS de biiyiik damar okliizyonu erken kotiilesmenin bir belirteci

/4
i ]



= Akut iskemik inme nedeniyle acil servise basvuran, ilk 6-8 saatteki her
olguda vaskuler vyapilar noninvaziv goruntuleme yontemleriyle

degerlendirilmeli

= Proksimal damar oklizyonu varliginda NIHSS degeri dusuk olsa bile
potansiyel kotulesme riski nedeniyle uygun hastalara endovaskuler

tedavi yapilmali
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ORIGINAL ARTICLE
Failure of collateral blood flow is associated with infarct growth in

1schemic stroke

Bruce CV Campbell'?, Seren Christensen?, Brian M Tress?, Leonid Churilov®, Patricia M Desmond?, Mark W Parsons®, P Alan Barber®,
Christopher R Levi®, Christopher Bladin®, Geoffrey A Donnan® and Stephen M Davis' for the EPITHET Investigators

= Kollateral durum

= Penumbra boyutu

-



= Proksimal arter okliizyonu olan hastalarda NIHSS degerinin disuk olmasi kan basinci

degisikligi, kollateral durum ve klinik semptomlar arasindaki kompleks iliski ile

aciklanabilir
= Akut donemde kollateral akim iyi olsa bile zamanla azalir

= Bu grup, reperfuzyon tedavileri icin ideal bir hedeftir

®



TAN KOLLATERAL SKORU

B ACIKLAMA
BT-A GORUNTUSU Kollateral akim PUAN
%0 0
% 1-50 1
% 51-99 2
% 100 3

®



Modifiye TAN
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Epub 2019 Apr 26.

Absence of Collaterals is Associated with Larger
Infarct Volume and Worse Outcome in Patients with
Large Vessel Occlusion and Mild Symptoms

Eric R Kimmel 7, Sami Al Kasab 7, Jillian B Harvey 2, Girish Bathla ?, Santiago Ortega-Gutierrez ',

Gabor Toth #, Emily M Jaksich 7, Ali Sheharyar , Jorge Roa ', David M Hasan ©,
Edgar A Samaniego ’

= 41 hasta
MCA 26
Internal karotid arter 14

Anterior serebral arter 1

= Kollateral skoru ile nihai enfarktiis hacmi arasinda negatif bir iliski

« (—.3134, P=.046).

()



Vaskiiler goruntiilleme
yapamiyorsak...

= NIHSS diisiik olan hastalarin ayaga kaldirilmasiyla tekrarlanan norolojik

muayene, kollateral durumun degerlendirilmesinde 1pucu verebilir

= Ortostazla kotiilesen norolojik muayene kotii kollateral dolasimi isaret edebilir

= Ancak, verilerimiz yoruma izin vermek i¢in ¢ok sinirlidir.

Haussen DC, et al. Too good to intervene?
Thrombectomy for large vessel occlusion
strokes with minimal symptoms: an intentionto-
treat analysis. Journal of neurointerventional
surgery. 2017;9(10):917-21.
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Open Access Original article

SVN " Mechanical thrombectomy in patients
with M1 occlusion and NIHSS score <5:
a single-centre experience

P Bhogal,' P Biicke,? O Ganslandt,® H Bazner,” H Henkes,"* M Aguilar Pérez'

= NIHSS 0-5 arasinda olan 41 hastanin incelendigi retrospektif bir ¢alisma

= Semptomatik kanama orani1 %4.8 iken 90 giinde 1yi klinik sonu¢ orani1 %75

= Trombektominin teknik olarak miimkiin ve giivenlik profilinin yiiksek
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Outcome of patients with large vessel occlusion in
the anterior circulation and low NIHSS score

Mirjam R Heldner 7, Panagiotis Chaloulos-lakovidis 2, Leonidas Panos #, Bastian Volbers Z,
Johannes Kaesmacher @ #, Tomas Dobrocky 2, Pasquale Mordasini #, Marwan El-Koussy 2,
Jan Gralla ¥, Marcel Arnold 2, Urs Fischer ¢, Heinrich P Mattle 2, Simon Jung c

= Anterior sirkulasyonda dusuk NIHSS skoru ve buyuk damar okluzyonu olan

hastalarda primer IVT ve/veya EVT’nin, konservatif tedaviden daha iyi

= Birincil EVT, ikincil EVT'den daha iyi.

®



Tiirk Beyin Damar Hastaliklan Dergisi 2018; 24 (2): 67-70 Turkish Journal of Cerebrovascular Diseases 2018; 24 (2): 67-70
doi: 10.5505/tbdhd.2018.24483

ARASTIRMA YAZISI ORIGINAL ARTICLE

BUYUK DAMAR OKLUZYONU OLAN MINOR INMELERDE (NIHSS <6) MEKANIiK TROMBEKTOMI

Cetin Kiirsad AKPINAR*, Erdem GURKAS**, Emrah AYTAC***, Murat CALIK*

*Samsun Egitim ve Arastirma Hastanesi, Noroloji Klinigi, SAMSUN
**Giilhane Egitim ve Arastirma Hastanesi, Noroloji Klinigi, ANKARA
***Firat Universitesi Tip Fakiiltesi, Noroloji Anabilim Daly, ELAZIG

OZET

GIRIS ve AMAC: Biiyiik damar okliizyonu %30 varan oranda minér inme klinigi ile basvurabilir. Biiyitk damar okliizyonu
olan minér inmelerde National Institute of Health Stroke Scale (NIHSS<6) mekanik trombektominin etkinligi yapilan
calismalarda gosterilsede, bu konu ile ilgili bir randomize klinik calisma yoktur.

GEREC ve YONTEM: Minér inme klinigi (NIHSS<6) ile basvuran ve beyin-boyun tomografi anjiografi tetkikinde biiyiik
damar okliizyonu saptanan 8 hasta (3't kadin, 5'i erkek) calismaya dahil edildi. Trombolitik tedavi ilk 4.5 saat igerisinde
basvuran 5 olguya verildi. Ardisik olarak ilk 3 hastaya gec donemde, sonraki 5 hastaya ise erken donemde (ilk 6 saat),
mekanik trombektomi uygulandi. Basarilh damar rekanalizasyonu modified treatment in cerebral ischemia (mTICI) 2b-3
olarak ve klinik sonlamim 90. giinde degerlendirildi.

BULGULAR: Yaslar1 40 ile 81 arasinda degisen 8 olgu ¢calismaya dahil edildi. Tiim olgularda basarih rekanalizasyon (mTICI
2b-3) saglandi. Ug olguya sadece intravenéz trombolitik tedavi verildi. Bu olgularda takip sonrasi klinik progresyon
(NIHSS>6) gelisti ve mekanik trombektomi yapildi. Ge¢ dénemde trombektomi yapilan bir olgunun 90. giindeki mRS
degeri 2 diger iki olgunun ise sirasiyla 4 ve 5 idi. Erken dénemde mekanik tromimbektomi yapilan 5 olgunun da 90.
giindeki modified Rankin Scale (mRS) degeri 0-2 idi.

TARTISMA ve SONUC: Cahsmamiz az sayida hasta icermesine ragmen literatiirdeki ¢alismalarla uyumlu olarak minér
inmeli bu olgularda erken dénemde mekanik trombektomi yapilmasimin daha iyi klinik sonlamm ile seyrettigini
desteklemektedir.
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ORIGINAL RESEARCH I
INTERVENTIONAL

Mechanical Thrombectomy in Patients with Acute Ischemic
Stroke and Lower NIHSS Scores: Recanalization Rates,
Periprocedural Complications, and Clinical Outcome

). Pfaff, ““'C. Herweh, ““'M. Pham, "“*'S. Schénenberger, “'S. Nagel, ““P.A. Ringleb, "“'M. Bendszus, and ““'M. M&hlenbruch
e

= NIHSS degeri 8’in altinda ve MCA M1 oklizyonu olan 33 akut inme hastasina mekanik

trombektomi yapildi

= %63.6 hastanin 3. ay mRS 0-2 arasinda

= Semptomatik kanama oranlari ise %6’dir
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Cerebrovascular disease
Research paper

Outcome of patients with occlusions of the internal carotid artery or
the main stem of the middle cerebral artery with NIHSS score of less
than 5: comparison between thrombolysed and non-thrombolysed
patients

Mirjam R Heldner ', Simon Jung '+ 2, Christoph Zubler 2, Pasquale Mordasini 2, Anja Weck ', Marie-Luise Mono ', Christoph

Ozdoba %, Marwan El-Koussy ?, Heinrich P Mattle ', Gerhard Schroth 2, Jan Gralla ?, Marcel Arnold ', Urs Fischer
Correspondence to Professor Jan Gralla, Department of Diagnostic and Interventional Neuroradiology, Inselspital, University Hospital Bern
and University of Bern, Freiburgstrasse 10, CH-3010 Bern, Switzerland jan.gralla(dinsel.ch

= Proksimal damar okluzyonu olup NIHSS<5 olan intravenoz trombolitik tedavi,
endovaskuler tedavi veya her ikisiyle birlikte tedavi edilen 41 hasta ve tedavi

edilmeyen 47 hasta

= 3 ayda daha iyi klinik sonlanim

-



Journal of Stroke and Cerebrovascular

) Diseases
ELSEVIER Volume 31, Issue 3, March 2022, 106282

Mechanical Thrombectomy 1m Patients
Presenting with NIHSS Score <6: A Safety
and Efficacy Analysis

Rawad Abbas MD #, Nabeel A. Herial MD, MPH ?, Kareerm El Naamani MD ?*, Abhmad Sweid MD #,
Joshua H. Weinberg MD &, Karl John Habashy BS ©, Stavropoula Tjoumakaris MD 2, Michael R.
Gooch MD ?, Robert H. Rosenwasser MD, MBA ®, Pascal Jabbour MD * 2 2

Show more -~

Table 1. Demographics and baseline characteristics.

Mechanical thrombectomy(n=41) Medical management(n=42) P-value
Age 66.12 + 15.37 59.6 + 16.19 0.063
Male gender 25 (61%) 22 (52.4%) 043
Ischemic stroke T(17.1%) 6(14.3%) 0.73
CAD 13 (31.7%) 9(21.4%) 0.29
hypertension 27 (65.9%) 25 (59.5%) 0.55
DM 13 (31.7%) T(16.7%) 0.11
Atrial fibrillation 8(19.5%) 9(21.4%) 0.83
Smoking 8(19.5%) 15 (35.7%) 0.099
Table 2. Stroke characteristics and outcomes.
Mechanical thrombectomy (n=41) Medical management (n=42) P-value Table 3. Outcomes associated with mechanigal thrombectomy in regression analysis. *
Tnfanct Vocation e N o Efficacy and Safetv Outeomes OR/R 9s o C1 Poyalue
Left 15 (36.6%) 21 (S0%) 0.13 T, e AT o il e e
o S i =g Clinical improvement (NIHSS) 0.91 0.32 - 2.57 0.85
Vessel Occlusion 4 21 4 DO () 2y 311 007 1 87 (15
ICICI Sk ;: {{36333:; ‘;S:::‘;)% ; 0.003 Mortality 0.05 0.004 — 0.77 0.032
tPA administration 14 (34.19) 20 (47.6%) 021 Final infarct size' B =-0.26 -12.96 — -0.19 0.044
sIC 2 (4.9 | (2 69 57 Ngih Ol stay B=023 BV e 0.
L,_:;fa'&: ¢ :.-if_l?:n:grys) gg:;l f::. fi: : g;:: g:gg *Models adjusted for age, gender, smoking. IV tPA, and comorbid conditions (coronary artery disease, hypertension, hyperlipidemia, dia-
Mortality 1(2.4%) 6(134.3%) 0.052 | betes mellitus, and atrial fibrillation).

BT o ) oo 'Linear regression models.
No change or lower NIHSS score on discharge 26 (65%) 25 (65.8%) 0.94
Y90-day mRS 0-2 26 (72.2%) 13 (61.9%) 042

* AMiman L € B
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Mechanical thrombectomy in acute ischemic stroke due to large
vessel occlusion in the anterior circulation and low baseline National
Institute of Health Stroke Scale score: a multicenter retrospective
matched analysis

Andrea Maria Alexandre' - lacopo Valente' - Alessandro Pedicelli’ - Angelo Maria Pezzullo? - Francesca Colo? -

Luca Scarcia® - Andrea Romi? - Mariangela Piano® - Antonio Macera® - Joseph Domenico Gabrieli® -

Giacomo Cester® - Antonio Armando Caragliano® - Sergio Lucio Vinci® - Maria Ruggiero’ - Christian Commodaro’ -
Andrea Saletti® - Guido Andrea Lazzarotti® - Mirco Cosottini’ - Valerio Da Ros'® - Luigi Bellini'® - Emilio Lozupone'’ -
Adriana Paladini'’ - Valerio Brunetti'? - Roberta Morosetti'? - Giovanni Frisullo'? - Paolo Calabresi®'2-

Giacomo Della Marca®'? - Aldobrando Broccolini*'?®

Received: 7 October 2021 / Accepted: 19 November 2021 / Published online: 29 November 2021
© Fondazione Societa Italiana di Neurologia 2021

®



Patients with AIS due to LVO
n=5210

excluded Occlusion site other than
=======-=---> |CA+ACM and MCA
n=>529

4

Patients with LVO in the anterior circulation

n 4681

excluded Baseline NIHSS score > 5 or
------------3 a pre-event mRS score >1
n=4368

Patients with baseline NIHSS score <5
and pre-event mRS score < 1

n=2313

/

Patients receving MT with a
NIHSS score < 5 at the time
of groin puncture

n=272

- Patients receving BMM only

- Patients initially receiving
BMM and then MT upon
neurological worsening (NIHSS 2 6)

n=41
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MT BMM/rescue MT p-value
Number of patients 272 41
Mean age (£=5D) 099 (= 14.35) oY (x15.34) .73
Sex (female). # patients (%) 139 (51.1%) 24 (58.5%) 0.37
Aurial fibrillation, # patients (%) 70 (25.7%) 11 (26.8%) 0.88
Diabetes. # patients (%) 21 £71.79%) 7 (7. 19%) 0.05
Dyslipidemia. # patients (%) 68 (25%) 12 (29.3%) 0.56
Coronary artery disease, # patients (%) 74 (27.2%) 13 (31.7%) 0.55
Carotid atherosclerosis, # patients (%) 51 (18.7%) 9 (22%) 0.63
Chronic obstructive pulmonary disease. # patients (%) 9 (3.3%) 1 (2.49%) 0.77
Previous stroke. # patients (%) 20 (7.3%) 5(12.2%) 0.29
Previous antiplatelet therapy. # patients (%) 74 (27.2%) 14 (34.19%) 0.35
Previous anticoagulant therapy. # patients (%) 42 (15.4%) S5(12.2%) 0.59
Left-sided stroke, # patients (%) 138 (50.7%) 20 (48.8%) 0.82
Median NIHSS score at baseline (IQR) 3 (2-5) 3 ((2-5) 0.72
Occlusion site at mCTA 0.05
ICA + MCA/MI1. # patients (%) 23 (8.5%) 5(12.2%)
ICA + MCA/M2, # patients (%) 8 (3%) 4 (9.8%)
MCA/M1, # patients (%) 122 (44.9%) 11 (26.9%)
MCA/M2, # patients (%) 119 (43.8%) 21 (51.2%)
Median ASPECT score (IQR) 9 (8-10) 10 (9—10) 0.10
Median Menon score (IQR) 4 (4-5) 4 (4-5) 0.14
Intravenous thrombolysis, # patients (%) 109 (40.1%) 30 (73.2%) < 0.001
Mean onset-to-groin time, minutes (= SD) 3429 (x=247.2) 417 (=253.9) 0.21
Mean onset-to-recanalization time, minutes (+ SD) 400.4 (= 240.5) 334.3 (x=132.8) 0.50
Mean groin-to-recanalization time, minutes (- SD) S57.8 (+45.2) 56.3 (+-46.5) 0.94
mTICI score 2b-3, # patients (%) 237 (87.1%) 22 (88%) * 0.90

p-values by r-test for continuous variables and Chi2 test for binary/categorical variables
(*): 25 patients of the BMM/rescue MT group were subjected to rescue mechanical thrombectomy




Table 2 Clinical outcome

MT group

BMM/rescue MT group

40%

% of patients

MT BMM/rescue MT Total p-value
RS score of 0—1 (% of patients) 219 (80.5%) 27 (65.9%) 246 (78.6%) 0.03 |
mRS score of 0-2 (% of patients) 236 (86.8%) 33 (80.5%) 269 (85.9) 0.28
mRS score of 6 (% of patients) 13 (4.8%) 1 (2.4%) 14 (4.5%) 0.43
Parenchymal hematoma type |1 and 9 (3.3%) 2 (4.9%) 11 (3.5%) 0.61
2, # patients (%)
“mRS =2 "mRS =3 "mRS =4 "EmRS =5 EmRS =6
22.4 63 1.5 48 22 48
29.3 146 4.9 7.4 2.4

80% 100%

Fig. 2 Row distribution of the 90-day modified Rankin Scale scores in the two cohorts. Abbreviations: MT, mechanical thrombectomy; BMM,

best medical management
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Research Article

Right Hemisphere Ischemia is
more likely to Cause Falsely
“Mild” Symptoms and Poor
Outcomes without Thrombolysis

Carolvn A. Cronin'™ and Lisa D. Hermann
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*Department of Neuwrology. Vanderbilt Universintv, USA

Abstract

Background: Rapidly improving or mild symptoms is the most common reason
that acute stroke patients arriving within the approved time window are not treated
with intravenous tissue-type plasminogen activator (IV tPA). We reviewed ocutcomes
at discharge for patients excluded from IV tPA because of rapidly improving or mild
symptoms, with the aim of being better able to identify patients who may benefit from
thrombolysis.
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SS
26 yasinda erkek hasta, sag elli

Oykii: 11:10 sol tarafta uyusukluk ve giicsiizliik
Ozgecmis: Aort kapak replasmant

Soygecmis: Ozellik yok

llac kullanimi : Metoprolol, Varfarin (Diizensiz kullaniyor)



Kan basinci
EKG

Vital bulgular

Norolojik muayene

NIHSS

120/70 mmHg
NSR (Nabiz 71/dk)

Stabil

*Bilinc acik, koopere, oryente

Sol santral fasial paralizi

*Sol ust ekstremitede kas gucu 4/5,
ekstremitede 5/5

3 1A: 0 1B: 0 1C:0 2:0 0
6:0 7:0 80 9:0 10:0 11:
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Beyin BT 02.07
ASPECT skoru 7




02.18 BT perfiizyon
RAPID software (iISchemaView, Menlo Park, CA),

lume: 69 ml
itio: infinite

lume: 26 ml
atio: infinite




Beyin-boyun BT anjiografi 02.26

Kontrastli ASPECT skoru 6
Sag M1 okliizyonu




Introducer sheath 03.38

Malzemeler

9F introducer sheath

9F 95 cm, Concentric Balon Guiding kateter
4F 125 cm vertebral kateter

Prowler select plus mikrokateter

Syncro 0.014 200cm norovaskuler tel

NEVA M1 geri cekilebilir stent 4x22 mm




03.58 izole stent




04.03 First Pass TICI3
rekanalizasyon







24 saat sonraki beyin BT




NIHSS

Ekokardiyoloji

TOAST

Acil servis 24 saat

3 0

EF %58
Normal fonkiyonl protez kapak

Kardiyoembolik inme

3 ay



NIHSS dustiik hastada
trombektomi sirasinda kan
basincina dikkat edilmeli!

= Serebral dolasimin Uzerinde onemli bir role sahip olan kan basinci degisiklikleri

genel anesteziyle artabilir

= Genel anestezinin induksiyonu sirasinda gorulen hipotansiyonun norepinefrin ve

fenilefrinle induklenmesiyle daha iyi klinik sonuclar alinabilir

Marzan AS, et al. Feasibility and safety of norepinephrine-
induced arterial hypertension in

acute ischemic stroke. Neurology. 2004;62(7): ”\\
1193-5.
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FFndovascular treatiment decision—1nalking inn acute
ischemic strolke patients with Ilarge vessel occlusion and
low INational Tnstitutes of Flealth Stroke Scale: imsights
froxzxm TUUINIMASK EVT, an intermnational rmmultidisciplinmary
survey
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P riroradicoloagy 2. 71

=76 yasinda, sag elli, kadin hasta

= Hafif hemiparezi ve afazi ile saat 14.00'de hastaneye
getirildi

-Semptom baslangici 3 saat once

= NIHSS 2

= Kontrastsiz BT'de ASPECTS 10

=Baslangic BT anjiyografisinde proksimal M1 okluzyonu
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= 33 ulke

= 275 katilimci (150 norolog, 84 girisimsel
nororadyolog, 30 beyin cerrahi, 11 diger
uzmanliklara bagl)

= Vaka senaryosuna tedavi yaklasimlari soruldu

= Doktorlarin ¢ogu ya intravenoz alteplaz ile
kombine (varsayilan ideal altinda %55.3 ve
mevcut ¢alisma kosullarinda %52.0) veya tek
tedavi olarak (varsayilan ideal altinda %11.3 ve
mevcut kosullarda %8.4) endovaskiiler tedavi
yaklasimini tercih etti

CURRENT conditions

- IDEAL conditions

0 20 40 60 80 100

Treatmenl decision in %

11 120 g4y -
27 an 87 gey 047 047 970 o3
I l I II lI - 5
- A s g Y % =~ > < ey 2
E e T T Ll L L e » ¥ i T
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Ulkelere gore diiglik NTHSS vaka senarvosu icin EVT lehine meveut ve ideal karar oranlan. Parlak

renkli filkeler ve gubukiar EVT lehine yiiksek cari karar oranlarim temsil ederken, koyu renkli dilkeler /g
ve gubuklar EVT lehine dilgiik cari karar oranlanm temsil etmektedir. Sivah noktalar, EVT lehine
iilkeye Szgii ideal karar oranlarnim gistermekiedir. Not: Diiglik NIHSS senarvosu icin 3"ten az yamin

olan tlkeler bu resme dahil edilmemistir.
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AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association

4, Although ts benefits are uncertan,
stent retievers may be reasonable

(A be niiaed (groin puncture) wi

N Use of mechanical thrombgctomy with
or patents wih AIS in whom freafment

hin 6 hours of symptom onsét and who

e prestroke mRS score >1, ASPECTS <6, o N3G score <6, and causafive
0cclusion of the intemal carofid artery (IGA) or proximal MGA (M),

I

Racommencdation unchanged from 2015
Endovastular

,.*
Q



Endovascular Therapy for Low NIHSS Ischemic
Strokes

ENDOLOW calismasi
NCT04167527

Brief Summary:

This study will test the hypothesis that patients presenting within 8 hours of onset with cerebral ischemia in the setting of proximal
large vessel occlusions (LVO) and low baseline NIHSS scores (0-5) will have better 90-day clinical outcomes (mRS distribution)
with immediate mechanical thrombectomy (iMT) compared to initial medical management (iMM).

Detailed Description:

Currently, the vast majority of these patients do not receive immediate vessel imaging with either CT- or MR-angiography. However,
acute ischemic stroke patients with low NIHSS who harbor a large vessel occlusion (LVO) later decline in 20-40% of cases, and/or
have underappreciated impairments related to their relatively mild strokes. Similarly, LVO patients presenting with a transient
ischemic attack (TIA) are under increased risk of clinical deterioration. Such patients with apparent good collateral circulation, and
hence a substantial perfusion of the vascular territory of the occluded large artery, likely have the most to gain from endovascular
revascularization. At the same time, this collateral perfusion may allow for more frequent recanalization, either spontaneously or by
intravenous (IV) rtPA. Experience with immediate mechanical thrombectomy (iMT) in the LVO mild stroke target population is
limited.

This study will test the hypothesis that patients presenting within 8 hours of onset with cerebral ischemia in the setting of proximal
large vessel occlusions (LVO) and low baseline NIHSS scores (0-5) will have better 90-day clinical outcomes (mRS distribution)
with immediate mechanical thrombectomy (iMT) compared to initial medical management (iMM).
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Minor Stroke Therapy Evaluation

MOSTE calismasi
NCT03/96468

Brief Summary:

Stroke represents the fourth leading cause of death in industrialized nations, after heart disease, cancer, and chronic lower
respiratory disease. Approximately one-quarter of the patients suffering a stroke die within one year after the initial event and
stroke is a leading cause of serious long-term disability. Although mechanical thrombectomy (MT) has become the standard of
care for acute ischemic stroke with proximal large vessel occlusion (LVO) in the anterior circulation, the management of patients
harboring proximal occlusion but presenting minor-to-mild stroke symptoms, has not yet been determined by these recent
randomized clinical trials. However, patients with proximal occlusions may present with a low NIHSS, a proximal intraarterial
occlusion being present in up to 28% when considering patients with an NIHSS < 4.

The evidence of benefit from endovascular therapy (EVT) in large vessel occlusion stroke is demonstrated, STAIR IX (Stroke
Treatment Academic Industry Roundtable) consensus recommendations were developed that outline priorities for future research
in EVT.
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A Randomized Controlled Trial of TNK-tPA
Versus Standard of Care for Minor Ischemic
Stroke With Proven Occlusion TEMPO-2

calismasi
NCT02398656

TEMPO2 is an r'-nulticentre, prospective randomized open label, blinded-endpoint (PROBE) controlled trial of thrombolysis with low
dose Tenecteplase (TNK-tPA) versus standard of care. A total of 1274 patients will be enrolled, at approximately 50 sites
worldwide.

TEMPO-2 will enroll patients within a 12 hour time window with a NIHSS score of <6 and an ASPECTS >7. All patients will be
evaluated clinically and then undergo brain imaging using CT followed immediately by a CT angiogram. Patients must have an
intracranial occlusion on CTA or CTP.

Randomization will be 1:1 to TNK-tPA (experimental) or standard of care antiplatelet agents (control).

Experimental: TNK-tPA (0.25mg/kg) given as a single, intravenous bolus immediately upon randomization. Experimental treatment
will be administered as a single intravenous bolus over 1-2 minutes.

Control: Patients will be treated with standard of care based antiplatelet treatment - choice at the discretion of the investigator.
Low dose aspirin (single agent) will be the choice of most physicians, some will chose to use the combination of aspirin and
clopidogrel. The local investigator to chose which antithrombotic regime should be used

All patients will be treated within 90 minutes of the first slice of the baseline CT. Patients will undergo a study CT angiogram of the
intracranial circulation between 4-8 hours after treatment to determine whether the occluded artery has recanalized or not. In sites
where MRI/MRA is routinely used this can be substituted for CT/CTA. Any patient who has neurological worsening should have
standard of care brain imaging completed to rule out intracranial hemorrhage.

with CT or MR. Use of MR will be encouraged.
Patients will be assessed at 24 hours and at Days 5 and 90. The Day 90 Outcomes will be performed by a blinded assessor.

—

All patients will have standard of care medical management on an acute stroke unit and undergo follow-up imaging at 24 hours ‘



Son soz...

»NIHSS disiik olan akut inmeli hastalarda major damar okliizyonu noérolojik bozulmayr ve

dizabilitey1 kuvvetle ongormektedir
» Akut iskemik inme ge¢iren her hasta i¢in vaskiiler goriintiileme yapilmali

»Major damar okliizyonuna bagli minor inmelerde, mekanik trombektomi ve IV tPA daha iy1

fonksiyonel sonlanimla iligkilidir
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