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Abstract

Introduction: Mechanical Thrombectomy (MT) is the current standard of care for the treatment of acute
ischemic stroke (AIS) due to large vessel occlusion (LVO). Safety and efficacy of MT has not been systemati-
cally studied in Greece.

Aim: We evaluated the safety and efficacy of MT in AIS patients due to LVO using data from Greek cen-
ters participating in The Safe Implementation of Treatments in Stroke (SITS) registry and compared differ-
ent endpoints to patients from the Highly Effective Reperfusion evaluated in Multiple Endovascular Stroke
Trials (HERMES) collaboration cohort.

Methods: \We prospectively evaluated consecutive AlS patients with LVO who were treated with MT in
5 Greek hospitals during a two year-period. Safety endpoints included the prevalence of peri-procedural
complications, symptomatic intracranial hemorrhage (sICH) and mortality. The rates of complete reperfu-
sion (TICI lIb/Il), neurological improvement at 24 hours (defined as a NIHSS reduction by 8 points at 24
hours in comparison to admission NIHSS-score) and 7 days post-stroke, three-month functional indepen-
dence (modified Rankin score 0-2) were used as efficacy endpoints. Patient demographics, safety and ef-
ficacy endpoints were compared to the HERMES cohort.

Results: A total of 30 patients with AIS due to LVO (mean age 55 years, 67% men, median NIHSS-score
18 points, IQR: 13-22) were treated with MT (median onset to groin puncture time: 270 min) in 5 tertiary
centers. The rates complete reperfusion (78%) and early neurological improvement at 24 hours (47%) were
comparable to those of HERMES cohort (71% & 50% respectively). Three-month mortality was 23% in the
Greek cohort and 15% in the HERMES cohort, whereas sICH occurred in 6.6% of our patients (4.4% in
HERMES cohort). The rates of three-month functional independence were 43% and 46% in the Greek and
HERMES cohort.

Conclusions: The present report confirms safety and efficacy of MT in AlS patients due to LVO in Greece.
Further implementation of MT in the clinical practice of Greek stroke centers with specialized Neurology,
Anesthesiology and Interventional Radiology Departments is required.
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MNepifinyn

Eicaywyn: Mnxavikh ©popRektopn (MO) anotedei pia npdo@ata eykekpipévn Bepaneia avuuetmnions
aoBevav pe ofU Ioxaluikd ayyeiakd eykeanikd eneicddio (IAEE) oe €dagos oteias and@patns pyeydnou ev-
dokpaviou ayyeiou (OAMEA). H aopdneia kal anotedeopatkdnta tns MO otnv EANGda Oev éxel penetnBei
0€ ouotnuaukn Bdon.

Ikonas: Xuykevipwoaue dedopéva aoPaneias kal anotefeopaukdas tns MO anéd aoBeveis nou voon-
AeUBnkav og eAANVIKA KEVIPO NOU CUPHETEXOUV OTO apxeio kataypaphs aoBeviv The Safe Implementation
of Treatments in Stroke (SITS). Zuykpivape ta anoteféopata pe ta dnpooieupéva Gedopéva s KodpNs Tou
Highly Effective Reperfusion evaluated in Multiple Endovascular Stroke Trials (HERMES) collaboration.

MéBoboli: AfionoynBnkav diadoxikoi aoBeveis pe ofU IAEE og ¢6apos OAMEA nou avupetwniobnkav pe
MO katd ta tedeutaia dUo €N og 5 EARNVIKG Kévipa Nou CUPPETEIXaV OTo apxeio kataypapns acBevav SITS.
H aopdaneia tns MO ekupnBnke pe Bdon tov eninoAdopd twv NepI-eNEPPATKDY EMMAOKMY, TN oUXVOTNTA TNS
oupntwatkhs evbokpavias aipoppayias (ZEA) kal tnv evbovoookopelakhn Bvnoipdtnta. H anotefeopaukdnta
s MO ekupnBnke pe Bdon tnv miBavétnta nAnpous enavaipdtwons, BeAtiwans s veupodoyikns Bapudtntas
toU IAEE o€ 24 tpes (eAdttwon tou NIHSS-score katd 8 n nepioodtepous Pabpous) kal 7 NUEPES O oxéon
HE v elocaywyn kal s Aeitoupyikhs avetaptnoias otous 3 pnves (okop 0-2 otnv tpononoinpévn KApaka
agondoynons s avannpias katd Rankin). Ta dnpoypagikd xapakinpiotkd kabws Kal ta Katannkukd oneia
ao®Aanelas Kal anoteAEoPaTKOTNTAS OUYKPIBNKav pe ta avtiotoixa s opddas penéins HERMES.

Anotedéopata: Yuvodikd avupstwniotnkay pe MO 30 aoBeveis pe IAEE og ébapos OAMEA oe 5 kévipa (uéon
nnikia 55 éwin, 67% davbpes, didueon tuun tou NIHSS-score katd v eicaywyn: 18 Babuoi). H didueon uun tou
XPOVOU Mou PecoNdBNoE and v évap&n twv CUPMWHATWY Péxpl Ty évapén ts MO ntav 270 Aentd. Ta noco-
otd nAnpous enavaipdtwons (78%) kal npwipn veuponoyikns BeAtiwons aus 24 mpes (47 %) htav napopola Pe
1a avtiotoixa s opddas peféins HERMES (71% & 50% avtiotoixa). H Bvntdtnta otous tpels phves htav 23.3%
otous EAnNnves aoBeveis kar 15.3% otous aobeveis tns HERMES evd ta nocootd ZEA ntav avtiotoixa (6.6% otnv
EAAnvikA pengn kal 4.4% otn pedétin HERMES). To 43% twv EAffvwy acBevdv Atav AEtoupyIKws avetdptntol
3 pnves petd 1o IAEE, nocootd avtiotoixo tou 46% nou kataypdenke oty opdda acBeviv tns pestns HERMES.

Tupnépaopa: Ta napovia midoukd 6edopéva eniBePaicovouy tnv aoPAneia Kal anoteNeopaukdTNTa NS
MO og aoBeveis pe o&U IAEE og €dapos OAMEA otn xwpa pas. H kaBigpwaon ts MO otnv kAvikh Npakukh
avupewwnions v AEE otov EAAadikd xwpo oe eCeibikeupéva kévipa pe kataninda exnaibeupéva tuhuata
Neuponoyias, EnepBauxns Akuvoioyias kal AvaioBnaoiofoyias kpivetar avaykaia.

Né€els eupetnpiou: loxaipikd AEE, pnxavikn Bpoppektopun, EAAGSa
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Introduction

Stroke is a major cause of death and disability with
an increasing impact on societies due to the aging of
the general population [1,2]. Ischemic stroke accounts
approximately for 80% of all strokes and can be suc-
cessfully treated in the acute phase using reperfusion
therapies. Two such therapies are approved for the
treatment of acute ischemic stroke (AIS): intravenous
thrombolysis (IVT) and mechanical thrombectomy
(MT). The efficacy of IVT using recombinant tissue
plasminogen activator (tPA) for improving Favorable
Functional Outcome (FFO) at three months has been
established since 1995 with a number needed to treat
(NNT) of 8 [3]. However, treatment effect rapidly fades
with time and only half as many AIS patients will gain
benefit in the 3-4.5hrs time window [4]. Symptomatic
intracranial hemorrhage (sICH) is the major adverse
event of tPA, with a number needed to harm (NNH)
of approximately 30 and 38 for the 0-3 hrs and 3-4.5
hrs time windows respectively [5]. Besides safety con-
cerns, there are efficacy issues with IVT. Recanaliza-
tion of occluded arteries in large vessel occlusions
(LVO) is associated with increased FFO and decreased
mortality rates [6,7], but IVT results in recanalization
in less than one third and one sixth of patients with
proximal middle cerebral artery (MCA) and terminal
internal carotid artery (TICA) occlusions respectively
[8]. In a minority of patients (15%-34%) of achieved
recanalizations, reocclusion and subsequent neurologi-
cal deterioration may follow [6].

Endovascular reperfusion therapies (ERT) appear to
have complementary advantages to IVT such as wider
time windows of treatment and higher recanalization
rates for LVO patients. A wide variety of ERT have been
studied in AIS: intra-arterial thrombolysis, MT using
coil retrievers, thromboaspiration and MT using stent
retrievers [9]. Despite initial doubts on MT efficacy [10],
MR CLEAN (Multicenter Randomized Clinical Trial of
Endovascular Treatment for Acute Ischemic Stroke in
the Netherlands) was the first randomized-controlled
clinical trial (RCT) providing clear evidence in favor of
endovascular therapy versus standard treatment for
AIS due to LVO [11]. A total of 4 RCTs evaluating the
efficacy of ERT were prematurely halted afterwards
in view of the positive findings of MR CLEAN trial:
Endovascular Treatment for Small Core and Ante-
rior Circulation Proximal Occlusion with Emphasis on
Minimizing CT to Recanalization Times (ESCAPE) [12],
Extending the Time for Thrombolysis in Emergency
Neurological Deficits - Intra-Arterial (EXTEND-IA) [13],
Solitaire with the Intention for Thrombectomy as Pri-
mary Endovascular Treatment (SWIFT PRIME) [14] and
Large Vessel Occlusion Presenting within Eight Hours
of Symptom Onset (REVASCAT) [15]. The results of
these prematurely terminated RCTs were consistent
with the findings of MR CLEAN trial and showed
that MT increased the odds of FFO for AIS patients

in comparison to standard therapy. These five RCTs
[11-15] established MT as a safe and highly effective
treatment for AIS patients with LVO in the anterior
circulation. For every six ELVO patients treated with
MT three more will achieve complete recanalization at
24 h following symptom onset and one more will be
functionally independent at 3 months in comparison
to best medical treatment [16].

MT has never been systematically studied in Greece.
The Safe Implementation of Treatments in Stroke
(SITS) registry is a leading international stroke regis-
try founded in 1996 as an initiative by participants in
the European-Australian randomised stroke throm-
bolysis studies [17]. It includes over 180,000 patient
files from stroke units offering reperfusion therapies
to ischemic stroke patients from over 70 countries
worldwide. A total of 18 Greek centers participate in
the SITS registry, offering IVT to AIS patients. Among
these centers, 5 also offer endovascular treatment.
We sought to prospectively evaluate the safety and
efficacy of endovascular treatment in AIS patients due
to LVO in Greece using data collected in SITS Registry.

Methods

We prospectively evaluated AlS patients with LVO
who were treated with MT in Centers participating
in SITS Registry in Greece over a two-year period
(January 2015-December 2016). The participating
centers were Metropolitan Hospital in Piraeus, At-
tikon University Hospital in Athens, Rio University
Hospital in Patras, Alexandroupolis University Hospital
and AHEPA hospital in Thessaloniki.

Demographics and risk factors were prospectively
recorded as previously described in SITS Registry [18].
Stroke severity was assessed using serial measure-
ments of NIHSS (National Institute of Health Stroke
Scale) score [18]. Safety endpoints included the prev-
alence of peri-procedural complications, symptomatic
intracranial hemorrhage (sICH) and mortality [11-
15]. SICH was defined using standard SITS registry
definitions [19]. The rates of complete reperfusion,
neurological improvement at 24 hours and 7 days
post-stroke, three-month functional independence
were used as efficacy endpoints. Reperfusion follow-
ing MT was evaluated using Thrombolysis in Cerebral
Infarction (TICI) grades [11-15]. Complete reperfusion
was defined as TICI grades of llb or Il [11-15]. Early
neurological improvement at 24 hours or 7 days was
defined as a reduction in NIHSS-score of 8 points
or greater [19]. Functional status at three months
was evaluated using modified Rankin Scale (mRS).
Patients with mRS-scores of 0-2 were considered as
functionally independent [11-15].

Patient demographics, safety and efficacy endpoints
of our cohort were compared to the Highly Effective
Reperfusion evaluated in Multiple Endovascular Stroke
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Table 1. Baseline clinical and imaging characteristics in Greek SITS (Safe Implementation of Thrombolysis in Stroke)
registry centers and HERMES (Highly Effective Reperfusion Evaluated in Multiple Endovascular Stroke Trials) collaboration

cohort.
Variable Greek cohort of SITS registry HERMES collaboration
centers (n=30)* cohort (n=634)
Baseline clinical characteristics
Median age (years) 55 (45-69) 68 (57-77)
Males (%) 20 (66.7%) 52%
Hypertension (%) 16 (53.3%) 56%
Diabetes mellitus (%) 2(6.7%) 13%
Atrial fibrillation (%) 8 (26.7%) 33%
Heart Failure (%) 6 (20.0%) N/A
Hyperlipidemia (%) 8 (26.7%) N/A
Smoking (%) 14 (46.7%) 31%
Prior stroke (%) 4 (13.3%) N/A
Baseline NIHSS score (median, IQR) 18 (13-22) 17 (14-20)
SBP at baseline (median, IQR) 142 (130-160) N/A
DBP at baseline (median, IQR) 80 (70-90) N/A
Baseline blood glucose at baseline (mg/dl) N/A 119 (106-140)
Baseline imaging characteristics
ASPECTS score on baseline CT (median, IQR) 8 (7-10) 9 (7-10)
Intracranial occlusion location
Internal carotid artery 3(10.0%) 21%
M1 segment MCA 13 (43.3%) 69%
M2 segment MCA 5(16.8%) 8%
Tandem occlusion (ICA+MCA) 4(13.3%) N/A
Other 5(16.7%) 2%
BA 4 (13.3%) N/A
PCA 1(3.3%) N/A
VA 0 (0%) N/A

* 2 patients with inhospital strokes and 1 patients with intraprocedural complication
MCA: middle cerebral artery; ICA: internal carotid artery; BA: basilar artery; PCA: posterior cerebral artery; VA: verte-

bral artery; IQR: interquartile range; N/A: not available

Trials (HERMES) collaboration cohort [19]. The HERMES
collaboration pooled data from 634 patients included
in the aforementioned five MT RCTs: MR CLEAN, ES-
CAPE, REVASCAT, SWIFT PRIME, and EXTEND IA.
We presented continuous parametric data by using
their mean values together with their corresponding
standard deviations (SDs). We used median values with
their corresponding interquartile ranges (IQR) for the
presentation of non-parametric data and percentages
for all dichotomous variables. Statistical comparisons
between different subgroups were performed using

the Pearson's x2 test, unpaired t-test, Mann-Whit-
ney U test and Kruskal-Wallis test adjusted for ties,
where appropriate. Serial NIHSS-score measurements
at 24 hours and 7 days were compared with admis-
sion NIHSS-score using Wilcoxon signed rank-test.
The adjusted Wald method, which provides the best
coverage for binomial confidence intervals (Cl) when
samples are < 150 [18], was used for the computation
of 95%Cls. All statistical analyses were performed
with the use of the Stata Statistical Software Release
13 for Windows (College Station, TX, StataCorp LP).
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Table 2. Interventional characteristics in Greek cohort of SITS (Safe Implementation of Thrombolysis in Stroke) registry
centers and HERMES (Highly Effective Reperfusion Evaluated in Multiple Endovascular Stroke Trials) collaboration cohort.

. .. Greek cohort of SITS registry centers HERMES collaboration
Interventional characteristics

(n=30)* cohort (n=634)
IA treatment (%) 1(3.3%) N/A
IVT pretreatment (%) 10 (33.3%) 83%
Concomitant stenting (%) 3(10.0%) N/A

Solitaire (68.9%), penumbra (27.6%),

Catheters used (%) trevo (3.5%) N/A
Onset to door time (min, median, IQR) 120 (56-255)* N/A
Onset to imaging time (min, median, IQR) 125 (62-270)* N/A
Onset to groin puncture (min, median, IQR) 270 (210-395)* N/A
Onset to reperfusion (min, median, IQR) 332 (265-453)* 285 (210-362)
*2 patients with inhospital strokes and 1 patients with intraprocedural complication
IQR: interquartile range; N/A: not available
Results mon location of occlusion was proximal (M1) MCA
Baseline Clinical Characteristics (43%). The baseline characteristics of our patients

A total of 30 patients with AIS due to LVO (mean ~ are presented in parallel with respective data from
age 55 years, 67% men, median NIHSS-score 18 the HERMES cohort in Table 1. The patients in the
points, IQR: 13-22) were treated with MT (median ~ Greek cohort had similar stroke severity at hospital
onset to groin puncture time: 270 min) in 5 tertiary ~ admission in comparison to HERMES data (median
centers during the study period. The most com- admission NIHSS-score 18 vs. 17 points). Baseline

3 i p<0.00

10

= I I I
| niHssb [ NiHSS 24h [ NIHSS 7d |

Figure 1. Box plots showing NIHSS-scores at baseline (NIHSSb), 24 hours and 7 days post stroke in AlS
patients treated with MT. Median NIHSSb was 18, median NIHSS at 24 hours was 8 and median NIHSS 7
days post stroke was 5.5. The reduction in stroke severity was statistically significant at 24 hours (p=0.002)
and 7 days (p<0.001) post stroke.
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Table 3. Efficacy and safety outcomes in Greek cohort of SITS (Safe Implementation of Thrombolysis in Stroke) registry
centers and HERMES (Highly Effective Reperfusion Evaluated in Multiple Endovascular Stroke Trials) collaboration cohort.

Variable

Greek cohort of SITS
registry centers (n=30)*

HERMES collaboration

Efficacy outcomes

cohort (n=634)

Complete reperfusion (%, 95%Cl)

78.1% (62.3-90.9%)

71%
Median NIHSS score at 24h (IQR) 8 (4-18) 8 (3-16)
Median change in NIHSS score from baseline to 24h -4 (-13to-1) -7 (-12to -1)
Early neurological recovery at 24h (%, 95%Cl)**

46.7% (29.5-64.2%) 50.2% (46.2-54.1%)
Median NIHSS score at 7d (IQR) 5.5(2-14) N/A
Median mRS score at 90 days (IQR) 3(1-5) N/A
mRS score 0-1 at 90 days (%, 95%Cl) 26.7% (14.0-44.6%) 26.9%
mRS score 0-2 at 90 days (%, 95%Cl) 43.4% (27.4-60.8%) 46.0%
Safety outcomes
Dissection (%) 3.3% (0-18.1%) N/A
Infract in new territory (%) 6.6% (0.8-22.4%) N/A
Symptomatic intracranial hemorrhage (%, 95%Cl) 6.6% (0.8-22.4%) 4.4%
Parenchymal hematoma type 2 (%, 95%ClI) 10.0% (2.7-26.4%) 5.1%
Myocardial infarction (%) 6.6% (0.8-22.4%) N/A
Mortality (%, 95%Cl) 23.3% (11.5-41.2%) 15.3%

*2 patients with inhospital strokes and 1 patients with intraprocedural complication
** defined as a reduction in NIHSS score from baseline of at least 8 points or reaching 0-1

IQR: interquartile range; N/A: not available

Medified Rankin Scale score distribution at 90 days
S Bl Conprin=ilh
W
5%
HERMES ET Conort (n=533)
o% 20% 0% so% 0% 100%
Percentage
Ik 2 3 ¢ . S 6

Figure 2. Grotta bars showing distribution of mRS-scores at 3 months in Greek and HERMES cohorts of

AlIS patients treated with MT.
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Figure 3. A 54-year-old man woke-up with dysarthria, diplopia and gradual deterioration of the level of
consciousness. He reported transient symptoms of dizziness, rotational vertigo and sweating during the
past 24 hours. On the same afternoon he was transferred to the emergency department where he pre-
sented with GCS=12/15, bilateral eyelid ptosis, left mydriasis, ophthalmoplegia of the vertical and horizon-
tal conjugate eye movements, right VII nerve central paresis, dysarthria and mild paresis of the right upper
and lower limbs (NIHSS-score: 13 points).

(A) Contrast enhanced CT at admission: Hyperdense clot in the mid-basilar artery (red arrow). Both poste-
rior communicating arteries are functional (yellow arrows). IVT was not offered due to the time window
between symptom onset and presentation at the Emergency Department (>4.5hrs from symptom on-
set).

(B) DWI MRI: Acute ischemic lesions in the midbrain and the left thalamus (blue arrows).

(C) Left and right CCA (lateral projection): Both posterior cerebral arteries and the basilar tip is opacified
through the posterior communicating arteries (black arrowheads).

(D) Right vertebral artery (AP and lateral projections): The right vertebral from the PICA origin up to the
vertebro-basilar junction is hypoplastic (blue long arrows). The lower basilar artery is dolichous, tortuous
and is suboccluded at the level of AICA's (anterior inferior cerebellar artery) origin.

(E) Left thyro-cervical trunk (AP projection, early and late phase): The left vertebral artery is occluded at
its origin from the subclavian artery. The anastomoses at C1-C2 between the ascending cervical artery
and distal vertebral reconstitute the flow retrogradely into the left vertebral artery (long blue arrow).
Multiple filling defects are opacified into the lower left vertebral trunk representing clots (short blue
arrow).

(F) Angioplasty of the occlusion of the left vertebral artery origin with a balloon 5x20mm, through a Neu-
ron MAX 6F guide catheter. After the dilatation of the occlusion point, a Penumbra SMAX ACE distal
access catheter (DAC) together with the Neuron MAX catheter were advanced into the vertebral artery
with continuous aspiration from the DAC of all the thrombotic material from the vessel lumen. Finally,
the vertebro-basilar junctions were opacified bilaterally.

(G) Left vertebral artery (AP injection): After thromboaspiration, recanalization of the dolichotic and tortu-
ous basilar trunk (red arrow) and of the right posterior cerebral artery. The left P1-segment of the left
posterior cerebral artery was not opened, but the patency of the left posterior communicating artery,
together with the possibility of hypoplastic left P1 were the main reason we did not pursue further
reperfusion of left P1 posterior cerebral artery.

(H) MRA at 48 hrs: Complete patency of both posterior cerebral arteries and basilar trunk. The patient
experienced a swift neurological recovery (GCS: 15/15 and NIHSS-score: 4 points at 48hrs).

(I) T2WIMRI at 1 month: Ischemic infarct in the left cerebral peduncle and two small ischemic foci in both
thalami. The patient’s mRS-score at three months was 1.

Neuponoyia 26:4-2017,6-17



MT for AIS in Greece

13

Figure 4. A 65-year-old man, with history of recent myocardial infarction and atrial fibrillation treated with
apixaban (5mg bid), presented to the emergency department with sudden onset of right hemiparesis, and
aphasia (NIHSS-score: 19 points).

(A) Brain non-contrast CT (NCCT) at admission: Hyperdense left MCA dot sign in the Sylvian fissure was iden-
tified (red arrow). IVT was not offered due to pretreatment with apixaban and recent myocardial infarc-
tion. ASPECTS score was 10/10.

(B) CTA: M2 occlusion on the left MCA (red arrow). Also heavily calcified atheromatous plaques in the left
CCA bifurcation (blue arrows).

(C) Multiphase CTA: Good leptomeningeal collaterals up to the Sylvian fissure.

(D) Left CCA injection (Lateral cervical view and AP intracranial view): Eccentric calcified plague in the left
carotid artery bulb with 70% stenosis. (blue arrow). In the intracranial series, M2 occlusion of the left
MCA artery with good opacification of the leptomeningeal collaterals up to the Sylvian fissure (black ar-
rowheads).

(E) Left CCA injection (AP and lateral projections): TICI 3 recanalization, using triaxial approach with Neuron
MAX 6F catheter, distal access catheter Penumbra 5SMAX ACE and Solitaire stent-retriever 4x20mm. Me-
chanical thrombectomy was performed using distal aspiration from the DAC. No treatment of the carotid
bulb lesion was undertaken at that time.

(F) DWIMRI 24h-post thrombectomy: Small infarction at the posterior part of the insula and the parietal lobe,
with preservation of almost all the MCA territory. Early neurological recovery with a 16-point reduction in
NIHSS-score (3 points) was documented at 3 days following stroke onset. The patient was scheduled for
left internal carotid artery stenting after 2 weeks. The patient’s mRS-score at three months was 1.

CT imaging characteristics were similar with Alberta
Stroke Program Early CT Score (ASPECTS) being 8 in
our cohort (7-10) and 7 in the HERMES cohort (7-10).

IVT in contrast to HERMES (83% pretreatment rate
with intravenous tPA).

A total of 5 patients had LVO in the posterior circula-
tion (16.6%) in our cohort, while posterior circulation
occlusion were under-represented in HERMES (2%).
Only one third of our patients were pretreated with

Neuponoyia 26:4-2017,6-17

Interventional Characteristics

The interventional characteristics of our study co-
hort are summarized in Table 2. MT was performed
using Solitaire Stent retriever in 69% of cases, while
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Figure 5. An 87-year-old female patient presented with acute (150 min) dysarthria and was admitted to
the emergency department with mixed aphasia and mild right upper limb paresis (NIHSS-score=6). The pa-
tient had a history of ischemic stroke in the distribution of the frontal branch of right MCA (2 years ago),
hypertension, atrial fibrillation treated initially with dabigatran and recent (7 days before) history of gastric
hemorrhage following which she has been switched to low-dose apixaban (2.5mg bid).

(A) Brain NCCT at admission: slight hypodensity in the left insula (red arrowheads), ASPECTS 9/10. IVT was
not offered (recent gastric bleeding, treatment with apixaban).

(B) CTA angiography: non-occlusive thrombus at the left ICA bifurcation (T-subocclusion) (red arrows).
During the patient’s transfer to the angiosuite, she deteriorated substantially with right hemiplegia and
complete aphasia (NIHSS-score of 23).

(C) Left CCA injection (AP projection): Occlusion of the proximal M1 (black arrow) including the origin of
the lenticulostriate perforators. Moderate leptomeningeal collaterals through anterior cerebral artery
(black arrowheads).

(D) Left CCA injection post thrombectomy (AP and lateral projection): Recanalization TICI 3 was achieved
with 1 pass, using biaxial approach with BGC (Celo 9F) and Solitaire stent-retriever 4x20mm.

(E) Parts of the thrombus retrieved.

(F) NCCT immediately post thrombectomy: Slight hyperdense opacification of the left insula due to luxury
perfusion. The patient improved immediately after recanalization (NIHSS-score 6 points). At 24h the
NIHSS-score was 1 point.

(G)DWI MRI at 1week: The only remaining ischemic lesion is at the anterior part of the lenticular nucleus.
Please note the previous infarction in right MCA territory.

thromboaspiration with Penumbra device was used
in 28% of the study population. Stenting of extracra-
nial ICA was performed in three cases. The median
onset to reperfusion time was longer in our cohort
in comparison to HERMES dataset (332 vs. 285 min).

Efficacy outcomes
The efficacy outcomes of our cohort are shown in
Table 3. The rates of complete reperfusion (78%) and

early neurological improvement at 24 hours (47%)
were comparable to those of HERMES cohort (71%
& 50% respectively). The median NIHSS-score at 24
hours (8 points) and 7 days (5.5 points) were sig-
nificantly lower (Figure 1) than median admission
NIHSS-score (18 points). The rates of three-month
functional independence were 43% and 46% in the
Greek and HERMES cohort. The distribution of three-
month mRS-scores in our and HERMES cohorts is
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MT for AIS in Greece

15

Figure 6. A 60-year-old female patient, with history of hypertension and congestive heart failure, woke-up
at 9:30 am with right hemiparesis, right upper extremity and perioral numbness. At 12:15 she arrived at
the ED (Emergency Department). Her clinical examination disclose a NIHSS-score of 22 points with right
hemiplegia, complete aphasia and left gaze deviation.

(A)Brain NCCT at admission: hypodensity in the left lenticular nucleus, the insula and the left premotor
area (red arrowheads) corresponding to an ASPECTS 7/10. Hyperdense MCA sign on the left (red ar-
row). IVT was not offered (wake-up stroke).

(B) Left CCA injection (AP projection): (Groin puncture at 14:20) Occlusion of the proximal M1 (black
arrow) including the lenticulostriate perforators origin. Moderate leptomeningeal collaterals through
anterior cerebral artery (black arrowheads).

(C) Tri-axial approach with BGC (Celo 9F), distal access catheter (Penumbra 5SMAX ACE) (black arrow) and
delivery of Solitaire stent-retriever 6x30mm (red arrows) across the occluding thrombus. Temporary by
pass effect with re-opacification of the lenticulostriate perforators.

(D) During the retrieval of the Solitaire stent-retriever into the intermediate catheter that was advanced
into the distal M1, contrast extravasation sign is opacified at the left basal ganglia area, due to luxury
perfusion and blood-brain barrier disruption.

(E) Left CCA injection (AP and lateral projection): Recanalization TICI 2b was achieved (15:03) with 2 pass-
es. On the lateral view: distal M3 occlusion of the posterior frontal branch of the MCA (black arrow)
to the posterior frontal and anterior left parietal area, with retrograde filling from the leptomeningeal
collaterals in the late venous phase.

(F) Small parts of the fragmented thrombus retrieved.

(G)Brain NCCT immediately post thrombectomy: Hyperdense opacification of the left basal ganglia due to
contrast extravasation.

(H) Brain NCCT at 24h: parenchymal hematoma-type 2 (PH-2) at the head of the left caudate and the len-
ticular nuclei. The patient’s experienced further neurological deterioration (NIHSS-score of 27 points) and
the reperfusion hemorrhage was considered as symptomatic (symptomatic Intracranial Hemorrhage).

(I) Brain NCCT 1 week later: evolution of the hematoma and final infarction at the primary motor area.
The patient’s mRS-score at three months was 5.

shown in Figure 2. Characteristic examples of AlS
patients from our cohort treated with MT are pre-
sented in Figure 3-5.

Safety outcomes

The safety outcomes of our cohort are shown in
Table 3. One patient was complicated with a peri-

Neuponoyia 26:4-2017,6-17

procedural dissection (3.3%), while infarct in new
arterial territory occurred in two patients (6.6%).
Information on peri-procedural complications was
not available in the HERMES cohort. However, the
investigators of MR CLEAN trial have reported pro-
cedure-related vessel dissections and embolization
into new territories outside the target downstream
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Figure 7. Protocol of systemic and endovascular reperfusion therapies for AIS patients included in our
cohort. In anterior circulation LVO there is high level of evidence for clinical benefit with MT up to 6 hours
after symptom onset with possible benefit up to 8 hours after symptom onset (REVASCAT trial [15]). CTA
has been the non-invasive imaging technique for evaluating LVO in all participating centers. Some centers
used transcranial Doppler for monitoring intracranial blood flow during IVT. One center used multiphase
CTA as described in the ESCAPE trial [12] in order to assess collateral vessels. Posterior circulation ELVO has
not been evaluated in the recent randomized controlled trials but is an indication for MT based on expert
opinion. For posterior circulation stroke, some centers evaluated patency of posterior communicating ar-
teries as a measure of collaterality [24]. Pre-treatment MRI has only been used in patients with diagnostic
challenges (eg in a patient that had concomitant left M1 occlusion and unknown brain metastasis in the

arterial territory of left M1).

LOE: Level of evidence. Post Comm Arteries: posterior communicating arteries.

territory of the occluded vessel in 1.7% and 8.6%
of treated patients [11]. Three-month mortality was
23% in the Greek cohort and 15% in the HERMES
cohort, whereas sICH occurred in 6.6% (n=2) of our
patients (4.4% in HERMES cohort). An example of
sICH complicating MT is shown in Figure 6. Two pa-
tients from our cohort suffered from acute myocardial
infarction (6.6%). There are no published data on
post-MT acute myocardial infarction neither in the
HERMES cohort nor in most trials included in the
HERMES analysis; in the REVASCAT trial one patient
suffered from acute myocardial infarction in the MT
treatment arm, corresponding to 1% prevalence [15].

Discussion

The implementation of MT in AIS has revolution-
ized stroke treatment and treatment protocols have
been rapidly adapted to offer this highly effective
treatment modality in the most severe patients with
AlS those with LVO. The present pilot study provides
reassuring information regarding the safety and ef-
ficacy of MT for acute LVO in selected Greek tertiary
stroke centers participating in SITS registry. We also

provide our protocol for acute systemic and endo-
vascular reperfusion therapies (Figure 7) that may be
shared by others centers in our country that are cur-
rently organizing their endovascular stroke services.

Reperfusion therapies in AlS are largely underused
in Greece. With a population of 11 million inhabit-
ants, there have been only 30 cases treated with
MT in the Greek centers that contribute to the SITS
registry over a two-year period. Although we have
no data from other centers that offer endovascular
reperfusion therapies but do not participate in the
SITS registry, it is highly unlikely that adding these
cases would significantly affect rates of endovas-
cular treatment for AlS patients in Greece. MT is
the current standard of care that should be offered
to all patients with AIS due to LVO given its safety
and substantial efficacy [20,21]. MT has recently re-
ceived a Class I/Level A recommendation for AlS treat-
ment by American and European recommendations
[22,23]. Consequently, measures to enhance public
awareness regarding this novel therapy are urgent-
ly needed in order to reduce post-stroke disability.
Further implementation of MT in clinical practice in
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centers with specialized Neurology, Anesthesiology
and Interventional Radiology departments is also
required. Close and inter-disciplinary collaboration
between different medical specialties with interest
in cerebrovascular diseases is a prerequisite to make
this novel treatment readily available for the majority
of stroke patients in our country.
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