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Common noun Abbreviation Formal name ACA anterior cerebral artery ADAPT a direct aspiration
first-pass technique ADC apparent diffusion coefficient BA basilar artery CIM clinical imaging
mismatch CT computed tomography CTP computed tomography perfusion DWI diffusion-weighted
imaging FLAIR fluid-attenuated inversion recovery ICA internal carotid artery ITT intention to treat
IV intravenous MCA middle cerebral artery MT mechanical thrombectomy MRA magnetic
resonance angiography MRI magnetic resonance imaging mRS modified Rankin scale NCCT
non-contrast computed tomography NIHSS National Institutes of Health Stroke Scale PCA posterior
cerebral artery RCT randomized controlled trial rt-PA recombinant tissue-plasminogen
activatorSICH SICH symptomatic intracranial hemorrhage TICI Thrombolysis in Cerebral Infarction
TIMI Thrombolysis in Myocardial Infarction VA vertebral artery Trials, organization, etc.
Abbreviation Formal name AHA the American Heart Association AnStroke Anesthesia During
Stroke ASA the American Stroke Association ASPECTS Alberta Stroke Programme Early CT Score
ASTER Contact Aspiration vs. Stent Retriever for Successful Revascularization BASILAR EVT for
Acute Basilar Artery Occlusion Study BEST Basilar Artery Occlusion Endovascular Intervention
versus Standard Medical Treatment COMPASS Comparison of Direct Aspiration vs. Stent Retriever
as a First Approach DAWN DWI or CTP Assessment with Clinical Mismatch in the Triage of
Wake-Up and Late Presenting Strokes Undergoing Neurointervention with Trevo ECASS European
Cooperative Acute Stroke Study ESCAPE Endovascular Treatment for Small Core and Anterior
Circulation Proximal Occlusion with Emphasis on Minimizing CT to Recanalization Times
EXTEND-IA EXtending the time for Thrombolysis in Emergency Neurological Deficits-Intra-Arterial
EXTEND-IA TNK Thrombolysis in Emergency Neurological Deficits-Intra-Arterial using
Tenecteplase GOLIATH General or Local Anesthesia in Intra Arterial Therapy HERMES Highly
Effective Reperfusion evaluated in Multiple Endovascular Stroke Trials IMS Interventional
Management of Stroke J-ACT Japan Alteplase Clinical Trial JNS the Japan Neurosurgical Society
JSNET the Japanese Society for Neuroendovascular Therapy JSS the Japan Stroke Society MR
CLEAN Multicenter Randomized Clinical Trial of Endovascular Treatment for Acute Ischemic Stroke
in The Netherlands MR-RESCUE Mechanical Retrieval and Recanalization of Stroke Clots Using
Embolectomy NINDS National Institute of Neurological Disorders and Stroke PISTE Pragmatic
Ischaemic Stroke Thrombectomy Evaluation REVASCAT Randomized Trial of Revascularization
with Solitaire FR Device versus Best Medical Therapy in the Treatment of Acute Stroke Due to
Anterior Circulation Large Vessel Occlusion Presenting within Eight Hours of Symptom Onset
RIVER Reperfuse Ischemic Vessels with Endovascular Recanalization device SIESTA Sedation vs.
Intubation for Endovascular Stroke Treatment SWIFT Solitaire FR With the Intention For
Thrombectomy SWIFT PRIME Solitaire FR With the Intention For Thrombectomy as PRIMary
Endovascular Treatment for Acute Ischemic Stroke THRACE THRombectomie des Arteres
CErebrales WAKE-UP Efficacy and Safety of MRI-Based Thrombolysis in Wake-Up Stroke Preface
from the Guidelines for Mechanical Thrombectomy in Japan, the First Edition (April 2014) Acute
cerebral artery occlusion is associated with very poor outcomes. 1) Early recanalization of occluded
arteries, however, may improve the outcome, and recanalization therapy has been attempted with a
variety of approaches. The most well-known approach is intravenous therapy with the recombinant
tissue-plasminogen activator (IV rt-PA), alteplase. The efficacy of IV rt-PA has been established
through many randomized controlled trials (RCTs). 2, 3) IV rt-PA is classified as a Class | therapy
in the Guidelines for the Early Management of Patients with Acute Ischemic Stroke of the American
Heart Association/American Stroke Association (AHA/ASA) 4) and a Grade A recommendation in
the Japanese Guidelines for the Management of Stroke. 5) Even as cerebrovascular medical
technology has progressed, IV rt-PA remains the priority therapy for patients with acute ischemic
stroke. Currently, IV rt-PA is indicated for acute ischemic stroke within 4.5 hours of onset with no
contraindications. 6 , 7)

Endovascular treatment, made possible with the development of microcatheters capable of
intracranial access, represents another approach that enables effective local intra-arterial



fibrinolysis for middle cerebral artery (MCA) occlusion within 6 hours of onset. 8 , 9) The Merci
Retriever (the then Concentric Medical Inc.) 10, 11) and the Penumbra System (Penumbra, Inc.)
12, 13) were subsequently developed for mechanical thrombectomy (MT). In patients
contraindicated for or not responding to IV rt-PA, MT provides a significantly better outcome when
recanalization is achieved compared with no recanalization and is therefore starting to be widely
used in clinical settings. The recently developed stent retrievers Solitaire FR (Covidien) and Trevo
(Stryker Corporation) have safety and efficacy profiles superior to the Merci Retriever. 14 , 15)

The year 2013 has seen a stream of studies comparing IV rt-PA with endovascular therapy,
evaluating the efficacy of diagnostic imaging for selecting recanalization therapy, and evaluating the
efficacy of adding endovascular therapy to IV rt-PA. 16 — 19) These studies, however, could not
show MT to be more effective than standard of care or IV rt-PA.

In Japan, the Merci Retriever in April 2010 and the Penumbra System in June 2011 were approved
for use in MT. All-patient postmarketing surveillance was conducted over the 3 years following
approval, with medical societies and others reporting some of the surveillance results. The Solitaire
FR in December 2013 and the Trevo ProVue in March 2014 were approved as stent retrievers. A
clinical trial of the REVIVE was conducted from 2013 to 2014, and approval is now pending.

The Japan Stroke Society (JSS), Japan Neurosurgical Society (JNS), and Japanese Society for
Neuroendovascular Therapy (JSNET) are actively involved in MT, and they created the “Guidelines
for Mechanical Thrombectomy in Japan” to coincide with the approval of the Merci Retriever and
the Penumbra System. These Guidelines, which lay out a training program for operators satisfying
coursework requirements, advocate for appropriate device use in MT. We decided to create and
publish new guidelines for appropriate use in MT to address the growing body of knowledge about
this procedure and because new devices are expected to become available. We hope that MT
operators will provide MT as indicated and using the proper technique based on a full
understanding of the information contained in these Guidelines.

These Guidelines, established by the JSS, JNS, and JSNET, were first published in April 2014 (see
above). Soon thereafter, the results of 4 RCTs were released in succession (MR CLEAN 20) in
October 2014 and ESCAPE, 21) EXTEND-IA, 22) and SWIFT PRIME 23) in February 2015). These
four studies showed that adding endovascular therapy primarily with stent retrievers to medical
therapy including IV rt-PA for acute ischemic stroke caused by large artery occlusion of the anterior
circulation (internal carotid artery [ICA] or proximal MCA) significantly improved independence in
daily activities at 90 days compared with medical therapy alone. These studies, which
demonstrated a certain level of efficacy and safety of endovascular therapy with MT devices in
acute ischemic stroke, have had a major impact.

In response to these studies, JSS, JNS, and JSNET decided to revise the “Guidelines for
Mechanical Thrombectomy in Japan” and publish the second edition as soon as possible. Our aim
was to assist MT operators to properly select eligible patients and provide MT using proper
techniques based on a full understanding of the information contained in these Guidelines.

Soon after the JSS, JSN, and JSNET released these Guidelines in April 2014, the results of four
RCTs (MR CLEAN, 20) ESCAPE, 21) EXTEND-IA, 22) and SWIFT PRIME 23) ) were published.
These studies showed that adding endovascular therapy primarily with stent retrievers to medical
therapy including IV rt-PA for acute ischemic stroke caused by large artery occlusion of the anterior
circulation (ICA or proximal MCA) significantly improved independence in daily activities at 90 days
compared with medical therapy alone. In response to these study results, the JSS, JSN, and
JSNET decided to revise the “Guidelines for Mechanical Thrombectomy in Japan” as quickly as
possible, ultimately publishing the second edition in April 2015.

The findings of other controlled trials of MT for early acute ischemic stroke continued to be
published, and knowledge continued to accumulate after the second edition was released. In 2018,



the results of two RCTs in patients with acute ischemic stroke beyond 6 hours since the time last
known well were published. These RCTs compared endovascular therapy plus medical therapy to
medical therapy alone in patients with acute ischemic stroke caused by occlusion of the ICA or M1
segment of the MCA who had a mismatch between neurological deficits or the hypoperfusion area
and ischemic core volume, with the DAWN trial 24) enrolling patients with a time last known well of
6—24 hours, including those with an unknown time of onset, and the DEFUSES trial 25) enrolling
patients with 6-16 hours from time last known well. In both studies, endovascular therapy improved
modified Rankin Scale (mRS) scores after 3 months in late time windows. Although the types of
image analysis software used in these studies are not widely used in Japan, they demonstrated a
certain level of efficacy and safety of endovascular therapy with MT devices in selected patients,
even in the cases presenting late.

Given the substantial impact of these studies, the JSS, JSN, and JSNET decided to revise the
“Guidelines for Mechanical Thrombectomy in Japan” and release the third edition as soon as
possible. Given the enormous amount of knowledge accumulated about MT, operators shall
properly select eligible patients and provide MT using the proper technique based on a full
understanding of the information contained in these Guidelines.

These Guidelines, created by the JSS, JSN, and JSNET, were first published in April 2014. In
response to the publication of the results of new RCTs and the accumulation of further knowledge,
the JSS, JSN, and JSNET decided to revise the “Guidelines for Mechanical Thrombectomy in
Japan” as quickly as possible, publishing the second edition in April 2015 and the third edition in
March 2018.

After the release of the third edition, new stent retrievers and aspiration catheters for MT were
approved and became eligible for insurance reimbursement. Moreover, serious attempts to
combine multiple medical devices began, and even more knowledge was accumulated.

In December 2018, Japan’s legislature passed the “Stroke and Cardiovascular Disease Control
Act,” which went into effect in December 2019. This act specifies criteria requiring physicians with
experience consistent with neuroendovascular specialists capable of performing MT, as well as
practice guidelines, to enable equal access to IV rt-PA in medical institutions nationwide and ensure
that MT is widely available to eligible patients.

In response to these developments, the JSS, JSN, and JSNET decided to revise the “Guidelines for
Mechanical Thrombectomy in Japan” and publish the fourth edition. As the body of knowledge
about MT continues to grow, we hope that MT operators will properly select eligible patients and
provide MT using the proper technique based on a full understanding of the information contained
in these Guidelines.

The classification of grading of treatment recommendations adhered to those presented in the 2015
Guidelines for the Management of Stroke (Supplement 2019). 26)

1.1 MT should be provided using an approved device [Grade A]

The MT devices approved and in use in Japan at the time of the creation of these Guidelines were
the stent retrievers Solitaire, Trevo, Tron FX, and EmboTrap and the aspiration catheters Sofia,
AXS Catalyst, Penumbra, and REACT, as well as the Versi Retriever in a clinical trial.

1.2 Medical devices should be used in accordance with their approval conditions

The above MT devices are approved for use in achieving recanalization in patients with acute
ischemic stroke within 8 hours of onset for whom IV rt-PA is not indicated or no recanalization was
achieved with 1V rt-PA. The indications for the Trevo and Solitaire were expanded in 2019 to include
use within 24 hours of onset or the time last known well in patients who met certain imaging criteria.



These devices are used to reduce damage by removing cerebral vessel thrombi to restore blood
flow in acute ischemic stroke patients with relatively small infarcts obstructing the proximal major
cerebral arteries of the anterior circulation (ICA or the M1 segment of the MCA). These devices
were approved under the condition that endovascular therapy be started within 6—24 hours of the
time last known well in patients for whom IV rt-PA is not indicated or who do not respond to IV
rt-PA.

This approval condition does not necessarily agree with scientific evidence from clinical research on
MT. Newly approved medical devices should be used in accordance with their approval conditions
and specifications.

Scientific evidence supports the effectiveness of MT for acute ischemic stroke caused by large
vessel occlusion. MT is recommended with the following eligibility conditions.

For early acute ischemic stroke, endovascular therapy (including MT) with a stent retriever or
aspiration catheter within 6 hours of onset in addition to medical therapy that includes IV rt-PA
(alteplase) is recommended for patients who meet all of the following: (1) have been diagnosed with
occlusion of a major cerebral artery of the anterior circulation (ICA or MCA M1 segment); (2) have a
premorbid mRS score of 0 or 1; (3) have an Alberta Stroke Programme Early CT Score (ASPECTS)
of 26 on head CT or MRI diffusion-weighted imaging (DWI); (4) have a National Institutes of Health
Stroke Scale (NIHSS) score of =26; and (5) are at least 18 years of age [Grade A].

For ischemic stroke that appears to be caused by acute occlusion of the ICA or MCA M1 segment
beyond 6 hours since the time last known well, MT within 16 hours of the time last known well is
strongly recommended in patients with a premorbid mRS score of 0 or 1, an NIHSS score of 210,
and ASPECTS of 27 on MRI DWI [Grade A]. In addition, MT within 24 hours of the time last known
well time is recommended for patients with a mismatch between ischemic core volume (CT
perfusion or MRI DWI) and neurological deficits or a hypoperfusion lesion on perfusion imaging
[Grade B].

However, in Japan, it should be noted that the intended use listed in the package insert of all
thrombectomy devices other than the Trevo and Solitaire involves “acute ischemic stroke within 8
hours of onset.”

Although substantial scientific evidence for MT is not available in patients with a large ischemic core
having an ASPECTS of <6, mild neurological deficits with an NIHSS score of <6, acute occlusion of
the MCA M2 segment or basilar artery (BA), or in patients with a premorbid mRS score of 22, MT
may be considered if careful consideration of the individual patient’s condition shows that the
efficacy benefits outweigh the safety risks [Grade C1].

Automated image analysis software capable of rapidly measuring ischemic core volume and
detecting hypoperfusion lesions can be used for decision-making in MT when perfusion imaging
would not be time-consuming [Grade C1].

3.1 IV rt-PA should be given priority in eligible patients [Grade A]

Based on accumulated scientific evidence, IV rt-PA is strongly recommended for eligible acute
ischemic stroke patients within 4.5 hours of onset who have no contraindications. As in the
Guidelines for Intravenous Thrombolysis (Recombinant Tissue-type Plasminogen Activator), the
Third Edition, by the Japan Stroke Society, 27 , 28) IV rt-PA should be administered after carefully
selecting eligible patients, and MT without IV rt-PA in eligible patients must be avoided in non-trial
settings because the efficacy and safety of this approach had not been established as of the
creation of these Guidelines.



Even when the time of onset is unknown, IV rt-PA may be considered within 4.5 hours of symptom
recognition if DWI/fluid-attenuated inversion recovery (FLAIR) mismatch is present. However, the
efficacy and safety profiles of IV rt-PA followed by thrombectomy have not been established in such
patients who have large vessel occlusion [Grade C1].

3.2 Early treatment initiation and shorter times to recanalization are associated with better
outcomes. Endovascular therapy (MT) should therefore be performed as soon as possible after the
patient arrives [Grade A]. When IV rt-PA has been administered, the start of MT must not be
delayed for the evaluation of thrombolysis effectiveness [Grade D].

3.3 As first-line devices for MT, stent retrievers and aspiration catheters have been shown to have
comparable efficacy [Grade A]. Although a combined technique with a stent retriever and an

aspiration catheter may be considered, it must be realized that this technique has not been shown
to produce superior outcomes, involves complicated techniques, and incurs high costs [Grade C1].

3.4 MT is generally performed under local anesthesia. General anesthesia may be considered if
medically required or if it can be provided without delaying the treatment [Grade C1].

3.5 The benefits and risks for MT should be explained and informed consent obtained from eligible
patients or their legal representatives.

4.1 The site should have an environment that allows IV rt-PA and should be equipped with an
angio-suite that allows MT to be performed at any time [Grade A].

IV rt-PA is performed at sites that are capable of head CT or MRI, general hematology tests,
coagulation tests, and electrocardiography; have an acute stroke care specialist able to begin
treating patients as soon as possible after arrival; and have a system in place to rapidly provide
neurosurgical intervention if needed.

Additionally, each site should have an environment that enables MT, that is, be equipped with an
angiography room or an angio-suite in operating rooms, have an acute stroke care specialist able to
begin the treatment as soon as possible after arrival, and continually monitor and improve their
sites’ environment.

4.2 MT must be performed by a specialist in neuroendovascular therapy or by a certified MT
operator with comparable experience.

To ensure safe MT practice, this procedure must be performed by a specialist in
neuroendovascular therapy certified by the JSNET or by a certified MT operator with comparable
experience. The term “certified MT operator” refers to a member of the JSNET who is specialized in
one of four core disciplines (i.e., neurosurgery, internal medicine, radiology, and emergency
medicine), has performed diagnostic cerebral angiography on 200 patients, has performed
neuroendovascular therapy on 100 patients (including 20 as the first operator and 15 as a provider
of MT), and is registered by the JSNET.

Sites and operators should actively participate in surveillance/research on MT, helping to
characterize the effects and problems of the procedure and assisting to build systems for providing
care.

The practice of reperfusion therapy must be evaluated, and its safety and efficacy must be
characterized through postmarketing surveillance and other clinical research on new devices.
Assistance is needed for surveillance and research, including the grading of MT within therapies for
acute cerebral artery occlusion.



Sites and practitioners must fulfill their roles and build systems for providing care to ensure good
patient outcomes.

The Merci Retriever (now manufactured by Stryker Corporation) consists of a shape-memory
looped wire at the tip that is fed into the occluded area via a microcatheter. The wire loop is then
used to ensnare the thrombus.

The MERCI trial was a registry that included 141 patients with acute ischemic stroke who had
occlusion of the ICA, MCA, vertebral artery (VA), or BA, had a NIHSS score of =8, and were treated
within 3-8 hours of onset or were ineligible for IV rt-PA within 3 hours of onset. A recanalization rate
(Thrombolysis in Myocardial Infarction [TIMI] grade 2—3) of 48% was achieved, and 27.7% of the
patients had a good outcome (MRS score 0-2) at 90 days, with a significant difference between
those with recanalization (46.0%) and those without (10.4%). The incidence of symptomatic
intracranial hemorrhage (SICH) was 7.8%. 10) Subsequently, the Multi-MERCI trial was conducted
also in patients who did not achieve recanalization with IV rt-PA. 11) The Japanese regulatory
authorities granted approval for the Merci Retriever in April 30, 2010 based on the data of these two
clinical studies. Postmarketing surveillance was conducted in all patients treated during the 3-year
period following approval because the device had not been used in Japan at the time of approval. A
total of 2,497 patients were registered. The incidence of serious adverse events for which a
relationship with the procedure could not be ruled out was 8.4%, and serious adverse events for
which a relationship with the device could not be ruled out was 5.2%. These incidences did not
differ substantially from the pooled data of the MERCI and Multi-MERCI trials, 10.2% and 3.6%,
respectively. 10, 11) The endpoints in the Japanese postmarketing surveillance were generally
good, at 23.8% for all intracranial hemorrhage (vs. 37.7% in the pooled data), 7.6% for SICH (vs.
8.3%), 73.6% for recanalization as defined by Thrombolysis in Cerebral Infarction (TICI) grade =2a
(vs. 64.4%), and 19.5% for mortality at 90 days (vs. 32.4%), except that the good outcome (MRS
score 0-2) rate was inferior to the pooled data (22.2% vs. 32.4%).

The Penumbra System (Penumbra, Inc.) consists of a relatively large-bore catheter (reperfusion
catheter), fed into intracranial arteries, that is connected to a strong aspiration pump and used to
aspirate arterial thrombi.

In the Penumbra Pivotal Stroke Trial conducted in the United States, 125 patients presenting within
8 hours of onset with an NIHSS score of =8 and large artery occlusion and who were ineligible for or
refractory to IV rt-PA therapy were enrolled. A total of 81.6% of the treated vessels were
recanalized to TIMI grade 2—3, 25.0% of the patients had a good outcome (mRS score 0-2) at 90
days, and recanalization tended to be associated with better outcomes. 13) Mortality was 32.8%.
The incidence of SICH was 11.2%. The Penumbra System was approved in Japan on June 9, 2011
on the basis of these results. As with the Merci Retriever, 3-year all-patient postmarketing
surveillance was considered necessary for the Penumbra System because it was approved without
having been used in Japan. A total of 3,053 patients were registered, and 3,049 were included in
the analyses. The rate of post-procedure recanalization to TICI grade 2a-3 was 82.3%, mortality at
90 days was 17.7%, 32.6% of the patients achieved a good outcome (MRS score 0-2), the
incidence of intracranial hemorrhage was 16.9%, and the incidence of SICH was 7.1%.

The MAX Series, with improved suction force and accessibility, became available from June 2013,
the 5MAX ACE from October 2014, and the ACE68 from September 2017. Currently, a direct
aspiration first-pass technique (ADAPT) 29) is primarily used. In A Direct Aspiration first Pass
Technique For Acute Stroke Thrombectomy (ADAPT FAST) study, which evaluated the efficacy of
ADAPT with the 5SMAX and 5MAX ACE, 78% of the patients achieved recanalization to TICI grade
2b-3, 40% of the patients achieved a good outcome (MRS score 0-2) at 90 days, and SICH did not
occur. 30)

Device improvements are ongoing to address demand for better suction and accessibility with
larger bore sizes. The JET7 was released in January 2020, and partial insurance reimbursement for
catheter use alone began in 2019.



A neck-bridge stent (Solitaire AB) intended for use in preventing coil herniation into the parent
vessel in coil embolization for wide-neck aneurysms was successfully used to achieve
recanalization in acute cerebral artery occlusion, 31) and ev3/Covidien (now Medtronic PLC)
developed the Solitaire FR in response to this finding. The device, which consists of net-like
laser-cut nitinol wrapped onto sheets, is guided to the occluded vessel via a microcatheter.

The Solitaire FR With the Intention For Thrombectomy (SWIFT) Trial 14) was an RCT controlled
with the Merci Retriever. The final recanalization rate (TIMI grade 2—3) was 88.9% in the Solitaire
group vs. 67.3% in the Merci group, and the rate of a good clinical outcome, defined as an mRS
score of 0-2 at 90 days or improvement in the NIHSS score of 10 or more, or maintaining the
premorbid mRS score, was 58.2% vs. 33.3%, and mortality at 90 days was 17.2% vs. 38.2%,
respectively. Each endpoint was significantly better in the Solitaire group. Based on these findings,
the Solitaire FR was approved in the United States in March 2012 and in Japan in December 2013,
qualifying for insurance reimbursement in July 2014.

The North American Solitaire Stent Retriever Acute Stroke registry (NASA) study 32) was
conducted as postmarketing surveillance of the Solitaire FR in North America. A total of 354
patients treated with MT using the Solitaire FR at 24 sites were registered. The rate of
recanalization to TICI grade 2a-3 was 87.5%, 42% of the patients had good recovery (mRS score
0-2) at 90 days, and 30.2% of the patients died. The Systematic Evaluation of Patients Treated with
Neurothrombectomy Devices for Acute Ischemic Stroke (STRATIS) registry 33) was a prospective
investigation of patients receiving first-line treatment with the Solitaire or Mindframe Capture LP
(unapproved in Japan) in the United States. A total of 984 patients registered at 55 sites were
included in the analyses, with the Solitaire used in 96.9%. The rate of recanalization (TICI grade
2b-3) was 87.9%. At 90 days, 56.5% of the patients achieved a good outcome (mRS score 0-2),
and 14.4% died.

Based on the data of the DAWN trial 24) and DEFUSE3 25) (section 2.1.3), the device was
approved in Japan in November 2019 for the indication of acute ischemic stroke within 24 hours of
the time last known well.

This stent retriever developed by Concentric (now Stryker Corporation) consists of shape-memory,
net-like, laser-cut nitinol formed into a tube. This device differs from the Solitaire FR in the thinness
of its struts and its delivery wire mounting mechanism. Like the Solitaire, however, the Trevo Pro is
guided via a microcatheter to the site of occlusion, where it is deployed to retrieve thrombi.

The efficacy of the Trevo was demonstrated in the Randomized Trial Evaluating Performance of the
Trevo Retriever Versus the Merci Retriever in Acute Ischemic Stroke (TREVO?2), in which the
proportion of patients achieving recanalization of TICI grade =2b was 67.8% in the Trevo group and
43.4% in the Merci group. Although the Trevo group had significantly more patients with a good
outcome (MRS score 0-2) at 90 days (40.0% vs. 21.8%), mortality was higher in the Trevo group at
34.1% than in the Merci group at 24.1%. 15)

Based on the TREVO?2 data, the Trevo Pro was approved in the United States in August 2012. In
Japan, the Trevo ProVue with improved X-ray fluoroscopic visualization was approved in March
2014 and qualified for insurance reimbursement in July 2014. The third-generation Trevo XP
ProVue, with an opened end, became available in March 2016.

The postmarketing TREVO Stent-Retriever Acute Stroke (TRACK) registry 34) in the United States
included 634 patients at 23 sites in whom the Trevo was used as first-line treatment. The median
time from onset to presentation was 160 minutes, the median time from presentation to puncture
was 118 minutes, and the median time from puncture to recanalization was 67 minutes. The rate of
recanalization (TICI grade 2b-3) was 80.3%. At 90 days, 47.9% of the patients achieved a good
outcome (MRS score 0-2), and 19.8% died.



Based on the data of the DAWN trial 24) (section 2.1.3), the device was approved in the United
States in February 2018 and in Japan in March 2019 for the indication of acute ischemic stroke
within 24 hours of the time last known well. The Trevo Retriever Registry, conducted at 76 sites in
12 countries, included enroliment of 2,008 patients (including about 30% of whom began treatment
6 or more hours after onset/time last known well). The recanalization rate (mTICI 2b-3) was 92.8%,
55.3% of the patients achieved a good outcome (mRS score 0-2) at 3 months, the incidence of
SICH was 1.7%, and all-cause mortality was 13.9%. 35)

Currently, the Trevo NXT ProVue, which will feature an improved delivery wire and have superior
delivery and guidance with a low-profile catheter, is being developed.

This stent retriever developed by Codman/Johnson & Johnson (now Cerenovus/Johnson &
Johnson) has a net-like nitinol basket structure. The device is 4.5 mm in diameter and 22 mm in
length and is introduced via a microcatheter with a 0.021-inch inside diameter.

The Reperfuse Ischemic Vessels with Endovascular Recanalization device (RIVER)-Japan study
(ClinicalTrials.gov Identifier;: NCT01895634 ) was a clinical trial of the REVIVE conducted in Japan
from June 2013 to September 2014. In that study, 49 patients with acute ischemic stroke caused by
occlusion of the ICA, MCA M1 or M2 segment, BA, or VA were enrolled within 8 hours of onset. The
recanalization rate of TICI grade =2a was 73.5%, 66.7% of the patients obtained an mRS score of
0-2 or an improvement in the NIHSS score of 210 compared with the baseline score at 90 days,
and 6.3% had SICH. 36) Based on these findings, the device was approved in Japan in January
2016, qualifying for insurance reimbursement in February 2016.

The Tron FX, a stent retriever developed by the Japanese company Biomedical Solutions, has a
nitinol self-expanding stent that is narrowed to decrease the surface area of vessel wall contact and
allow the stent to better reach distal vessels. The device is available in two sizes: 4.0-mm diameter
with a length of 20 mm and 2.0-mm diameter with a length of 15 mm. The device is guided via a
microcatheter to the site of occlusion, where it deploys by self-enlargement to retrieve thrombi.

A clinical trial of the device in Japan took place from October 2016 to November 2017. In all, 50
patients with acute ischemic stroke caused by occlusion of the ICA, MCA M1/M2/M3 segment, ACA
A1/A2 segment, VA, BA, or PCA P1/P2 segment were enrolled within 8 hours of onset. The
recanalization rate of TICI grade =2a was 80%, the rate of 2b or greater was 70%, 66.7% of the
patients achieved an mRS score of 0-2 or an improvement in the NIHSS score of =210 compared
with the baseline score at 90 days, and 2.0% had SICH. The device is available in a small diameter
size of 2.0 mm. In all, 22 patients with M2/M3 occlusion were enrolled at this size. The rate of TICI
>2b was 77.3%, and 85.7% achieved an mRS score of 0-2 or an improvement in the NIHSS score
of 210 compared with the baseline score at 90 days. Based on these findings, the Tron FX was
approved in December 2018, qualifying for insurance reimbursement in February 2019.

This stent retriever developed by Neuravi (how Cerenovus/Johnson & Johnson) has a two-layer
construction featuring an outer cage and an inner channel. It captures thrombi differently from other
stent retrievers. The device is introduced via a microcatheter with an inside diameter of 0.021
inches or greater.

In the Analysis of Revascularization in Ischemic Stroke with EmboTrap (ARISE Il) study in the
United States and Europe, the EmboTrap was used without additional therapy. The
revascularization rate in target vessels within three passes (mTICI =2b) was 80.2%, the mTICI 2c/3
rate was 64.8%, and the mTICI 3 rate was 43.6%. The revascularization rate in the first pass was
51.8%. The rate of SICH within 24 hours of procedure completion was 5.2%, 70.6% of the patients
had a good outcome (MRS score 0-2) at 90 days, and mortality was 9.0%. 37)

Based on the results of ARISE II, the EmboTrap was approved in the United States in May 2018. In
Japan, the device was approved in June 2019 and qualified for insurance reimbursement in August



2019.

The Sofia (Terumo/MicroVention) was the first aspiration catheter for use in MT to be indicated for
ADAPT in Japan. Hybrid braid and coil reinforcement in the catheter shaft and enhanced flexibility
of the catheter end enable both excellent distal access and kink resistance in tortuous vessels. The
SOFIAFLOW Plus with a 0.070-inch lumen (6 Fr) and SOFIAFLOW with a 0.055-inch lumen (5 Fr)
qualified for insurance reimbursement in September 2019 and November 2019, respectively.

The AXS Catalyst 6 with 0.060-inch lumen, an aspiration catheter developed by Stryker
Corporation, offers kink resistance and lesion access with a nitinol and stainless-steel coiled braid.
This device was approved in May 2019 and qualified for insurance reimbursement in October 2019.
The AXS Catalyst 7 with a 0.068-inch lumen, which has a nitinol coiled braid, became available for
use in February 2020. Each catheter has a rounded shaft tip and hydrophilic coating for excellent
accessibility. The AXS Vecta aspiration catheter, which was developed by InNeuroCo, Inc. and is
marketed outside Japan by Stryker Corporation, contains a nitinol and stainless-steel-coiled braid.
Approval for the AXS Vecta71 with a 0.071-inch lumen and AXS Vecta74 with a 0.074-inch lumen is
pending in Japan.

The React catheter (Medtronic PIc) is an aspiration catheter that can be guided to intracranial
arteries. This device is available as the React 68 with a 0.068-inch lumen and React 71 with a
0.071-inch lumen. The support layer of the catheter uses nitinol, a shape-memory alloy, to achieve
both durability and lesion access in tortuous vessels. The React is compatible with the Solitaire, and
thrombi can be aspirated and retrieved using the dedicated Riptide aspiration system or manual
aspiration with a syringe. The device was approved in Japan in February 2020, and it should
become eligible for insurance reimbursement sometime this year.

The Versi Retriever, a stent retriever developed by NeuroVasc Technologies, Inc., has a nitinol
self-expanding stent with a segmented design that ensures close contact with the vessel wall in
tortuous vessels, applies less mechanical stress to vessels during passage, and prevents the
scattering of thrombi to distal blood vessels. 38 , 39) The device is available in eight sizes with
diameters of 3.0-5.0 mm and lengths of 10—35 mm. Like other stent retrievers, it is guided via a
microcatheter to the site of occlusion, where it deploys by self-enlargement to retrieve thrombi. An
investigator-initiated clinical trial began in Japan in January 2019.

The devices approved and in use in Japan at the time of the creation of these Guidelines were the
stent retrievers Solitaire, Trevo, Tron FX, and EmboTrap and the aspiration catheters Sofia, AXS
Catalyst, Penumbra, and REACT. These devices are approved for use in achieving recanalization
in patients with acute ischemic stroke within 8 hours of onset for whom IV rt-PA is not indicated or
who did not respond to IV rt-PA. Based on the findings of subsequent clinical studies, 24 , 25) the
indications for the Trevo retriever and Solitaire were expanded to allow therapy to start within 24
hours of onset.

Since the approval conditions do not necessarily agree with scientific evidence from clinical
research on MT, the use of these devices must be carefully weighed in patients with conditions not
listed in the package inserts.

Newly approved medical devices should be used in accordance with their approval conditions and
specifications.

Scientific evidence supports the effectiveness of MT for acute ischemic stroke caused by large
artery occlusion. MT is recommended when the following eligibility conditions are met (see Figure 1

).

For early acute ischemic stroke, endovascular therapy (MT) with a stent retriever or aspiration
catheter within 6 hours of onset in addition to medical therapy that includes IV rt-PA (alteplase) is



recommended for patients who meet all of the following: (1) have been diagnosed with an occlusion
of a major cerebral artery of the anterior circulation (ICA or MCA M1 segment); (2) have a
premorbid mRS score of 0 or 1; (3) have an ASPECTS of =6 on head CT or MRI DWI; (4) have an
NIHSS score of 26; and (5) are at least 18 years of age [Grade A].

For ischemic stroke appearing to be caused by acute occlusion of the ICA or MCA M1 segment
beyond 6 hours since the time last known well, MT within 16 hours of onset or the time last known
well is strongly recommended in patients with a premorbid mRS score of 0 or 1, an NIHSS score of
>10, and ASPECTS of 27 on MRI DWI [Grade A]. In addition, MT within 24 hours of the time last
known well is recommended for patients with a mismatch between ischemic core volume (head CT
perfusion imaging or MRI DWI) and neurological deficits or a hypoperfusion lesion on perfusion
imaging [Grade B].

However, in Japan, it should be noted that the intended use listed in the package insert of all
thrombectomy devices other than the Trevo and Solitaire involves “acute ischemic stroke within 8
hours of onset.”

Although there is insufficient scientific evidence for MT within 6 hours of onset in patients with a
large ischemic core having an ASPECTS of <6, with mild neurological deficits with an NIHSS score
of <6, with acute occlusion of the MCA M2 segment or BA, or in patients with a premorbid mRS
score of 22, MT may be considered if careful consideration of the individual patient’s condition
shows that the efficacy benefits outweigh the safety risks [Grade C1].

Automated image analysis software capable of rapidly measuring ischemic core volume and
detecting hypoperfusion lesions can be used for decision-making in MT when perfusion imaging
would not be time-consuming [Grade C1].

In February 2013, the results of the Interventional Management of Stroke (IMS) Ill, 16) SYNTHESIS
Expansion, 17) and Mechanical Retrieval and Recanalization of Stroke Clots Using Embolectomy
(MR-RESCUE) 18) RCTs of endovascular therapy for acute ischemic stroke were announced.

IMS Ill 16) was an RCT in patients with acute ischemic stroke within 3 hours of onset, and it
compared outcomes in a 222-patient group that received IV rt-PA alone with those in a 656-patient
group that received additional endovascular therapy including MT. An mRS score of 0-2 at 90 days,
which was the primary endpoint, was not significantly different between the groups, at 38.7% and
40.8% (p = 0.25). The SICH rate was comparable at 5.9% and 6.2% (p = 0.83). This study was
prematurely terminated before reaching the initial enrollment target of 900 patients because the
independent data safety monitoring board found that adding endovascular therapy was not shown
to improve patient outcomes.

SYNTHESIS Expansion, 17) in which patients with acute ischemic stroke within 4.5 hours of onset
were randomized to 1V rt-PA plus endovascular therapy that included MT, failed to demonstrate the
efficacy of endovascular therapy.

MR RESCUE 18) was a controlled trial involving 118 patients with acute ischemic stroke due to
anterior circulation large artery occlusion within 8 hours of onset who were randomized to
endovascular therapy or standard therapy that included IV rt-PA on the basis of penumbra status
evaluated on CT or MR perfusion imaging. Endovascular therapy was not shown to be superior,
regardless of penumbra status.

Although these three trials failed to demonstrate the superiority of endovascular therapy to medical
therapy alone, the results of multiple studies demonstrating the superiority of endovascular therapy
were published from 2014 to 2015.



The Multicenter Randomized Clinical Trial of Endovascular Treatment for Acute Ischemic Stroke in
the Netherlands (MR CLEAN) 20) was an RCT that compared medical therapy including IV rt-PA to
endovascular therapy added to medical therapy in patients with acute ischemic stroke caused by
large artery occlusion of the anterior circulation within 6 hours of onset. A total of 502 patients with
large artery occlusion confirmed by CT angiography (CTA) were randomized to an endovascular
therapy group (233 patients) or a medical therapy group (267 patients). Shift analysis of MRS
scores at 90 days showed significantly better outcomes in the endovascular therapy group than in
the medical therapy group (adjusted common odds ratio [OR]: 1.67; 95% confidence interval [CI]:
1.21-2.30). Moreover, a significantly higher proportion of patients in the endovascular therapy
group had an mRS score of 0-2 at 90 days (32.6% vs. 19.1%, OR: 2.05, 95% CI: 1.39-3.38). In
contrast, no differences were seen in mortality (21% vs. 22%) or SICH (7.7% vs. 6.4%). These
findings represented the first demonstration of the efficacy of endovascular therapy in acute
ischemic stroke. Many RCTs were prematurely terminated following interim analyses. A 2-year
follow-up of MR CLEAN 40) showed better independence in daily activities in the endovascular
therapy group than in the medical therapy group (adjusted common OR [acOR]: 1.68; 95% CI:
1.15-2.45). Although quality of life was better, mortality was comparable (26.0% vs. 31.0%).

The Endovascular Treatment for Small Core and Anterior Circulation Proximal Occlusion with
Emphasis on Minimizing CT to Recanalization Times (ESCAPE) 21) trial was an RCT with a group
that received medical therapy including IV rt-PA and a group that received endovascular therapy
with a stent retriever in patients with acute ischemic stroke within 12 hours of onset, an ASPECTS
of 26, occlusion of the ICA or MCA M1 or large M2 segment confirmed on CTA, and
moderate-to-good collateral circulation. The endovascular therapy group had significantly better
MRS scores at 90 days (acOR: 3.1; 95% CI: 2.0-4.7), more patients with better outcomes (MRS
score of 0-2) (53.0% vs. 29.3%; OR, 1.7), and fewer deaths (10% vs. 19%; OR, 0.5). SICH did not
differ between the groups (3.6% vs. 2.7%).

The Extending the Time for Thrombolysis in Emergency Neurological Deficits-Intra-Arterial
(EXTEND-IA) 22) trial was an RCT that compared IV rt-PA to added endovascular therapy with MT
using the Solitaire FR in patients with acute ischemic stroke within 4.5 hours of onset who had
occlusion of the ICA or MCA (M1 or M2 segment) confirmed by CTA, an ischemic penumbra area
on CT perfusion (CTP) imaging (i.e., “target mismatch”), and an ischemic core volume of less than
70 mL. Reperfusion volume at 24 hours (decrease in area with Tmax =6 s) was significantly higher
in the endovascular therapy group (median 100% vs. 37%, p <0.001; adjusted OR [aOR]: 4.7), and
significantly more patients in that group experienced an improvement in early neurological deficits
(as defined by an NIHSS score improvement of =8 or a score of 0 or 1 three days after onset) (80%
vs. 37%, p = 0.002; aOR, 6.0). The proportions of patients with an mRS score of 0—2 at 90 days
were 40% in the IV rt-PA group and 71% in the endovascular group (p = 0.01; aOR, 4.2). SICH and
mortality did not differ between the groups.

The Solitaire FR With the Intention For Thrombectomy as PRIMary Endovascular Treatment for
Acute Ischemic Stroke (SWIFT PRIME) 23) trial was an RCT in patients with acute ischemic stroke
caused by occlusion of the intracranial ICA or MCA M1 segment who underwent IV rt-PA within 4.5
hours of onset and were able to start MT within 6 hours of onset. The inclusion criteria initially
required the detection of “target mismatch” on CTP or MR perfusion imaging, but the protocol was
later changed to exclude patients with an ASPECTS of <5. The endovascular therapy group had
significantly better mRS scores at 90 days than the IV rt-PA group (p <0.0001) and had a higher
proportion of patients with an mRS score of 0-2 (60% vs. 35%; risk ratio, 1.70; 95% CI:; 1.23-2.33).
SICH and mortality did not differ between the groups.

The Randomized Trial of Revascularization with Solitaire FR Device versus Best Medical Therapy
in the Treatment of Acute Stroke Due to Anterior Circulation Large Vessel Occlusion Presenting
within Eight Hours of Symptom Onset (REVASCAT) 41) was an RCT that compared medical
therapy including IV rt-PA with endovascular therapy with the Solitaire FR in patients with acute
ischemic stroke within 8 hours of onset having an NIHSS score of 26, ASPECTS of =7, or
DWI-ASPECTS score of =6 and occlusion of the intracranial ICA or MCA M1 segment confirmed by



CTA or MRA. The mRS scores at 90 days were significantly better in the endovascular therapy
group than in the medical therapy group (aOR: 1.7; 95% CI: 1.05-2.8). SICH occurred in 1.9% of
the patients in each group. Mortality was 18.4% vs. 15.5%.

The Highly Effective Reperfusion evaluated in Multiple Endovascular Stroke Trials (HERMES)
Collaboration conducted a meta-analysis of the patient data from the following five trials: MR
CLEAN, ESCAPE, REVASCAT, SWIFT PRIME, and EXTEND-IA. 42) The primary endpoint of the
MRS score at 90 days was significantly shifted in favor of the endovascular therapy group (acOR:
2.49; 95% CI: 1.76-3.53), the number needed to treat (NNT) to improve the mRS score by at least
1 point in one patient was 2.6, and a significantly higher proportion of patients in the endovascular
therapy group had an mRS score of 0-2 at 90 days (46.0% vs. 26.5%; aOR: 2.71; 95% CI:
2.07-3.55). No significant difference was seen in mortality at 90 days (15.3% vs. 18.9%; aOR: 0.73;
95% CI: 0.41-1.13) or SICH within 5 days (4.4% vs. 4.3%; aOR: 1.07; 95% CI: 0.62—1.84).
Subgroup analysis based on whether IV rt-PA was used showed no significant difference in the
effect of endovascular therapy (P interaction = 0.43), and the acOR was not significant for
ASPECTS <5, NIHSS score <10, or M2 segment occlusion. However, endovascular therapy was
found to have a significant effect in those at least 80 years of age (common OR: 3.68), in those
randomized 300 or more minutes after onset (common OR: 1.76), and in those for whom IV rt-PA
was not indicated (common OR: 2.43). Mortality at 90 days in those at least 80 years of age was
lower in the endovascular therapy group (28% vs. 45%; aOR: 0.60; 95% CI: 0.36—-0.99).

THRombectomie des Artéres CErebrales (THRACE) 43) was a study that compared IV rt-PA alone
to added endovascular therapy in patients with occlusion of the ICA, MCA M1 segment, or BA who
received IV rt-PA within 4 hours of onset. Significantly more patients in the endovascular therapy
group achieved the primary endpoint of an mRS score of 0-2 at 90 days (42% vs. 53%; OR, 1.55;
95% ClI: 1.05-2.30; p = 0.028).

The Randomized, Concurrent Controlled Trial to Assess the Penumbra System’s Safety and
Effectiveness in the Treatment of Acute Stroke (THERAPY) 44) was an RCT that compared
thrombus aspiration with the Penumbra System plus IV rt-PA to IV rt-PA alone in patients with
occlusion of the ICA or MCA who received IV rt-PA within 4.5 hours of onset. One inclusion criterion
of the study required a thrombus length of more than 8 mm. The proportion of patients with an mRS
score of 0-2 at 90 days tended to be higher in the endovascular therapy group, but it was not
significant on intention-to-treat (ITT) analysis (38% vs. 30%; OR: 1.4; 95% CI: 0.60-3.3; p = 0.44).
Ordinal per protocol analysis showed a significant improvement in the mRS score, which was a
secondary endpoint (OR: 2.2; 95% CI: 1.0-5.0; p = 0.047).

The Pragmatic Ischaemic Stroke Thrombectomy Evaluation (PISTE) 45) was an RCT that
compared IV rt-PA alone to IV rt-PA and endovascular therapy in patients with occlusion of the
intracranial ICA or MCA M1 or M2 segment who were able to undergo IV rt-PA within 4.5 hours of
onset. In this trial, the investigators selected an approved device to use. The proportion of patients
with an mRS score of 0-2 at 90 days, which was the primary endpoint, was not significantly
different on ITT analysis (aOR: 2.12; 95% CI: 0.65-6.94; p = 0.20). However, per protocol analysis
showed endovascular therapy to be effective (aOR: 4.9; 95% ClI: 1.2-19.7; p = 0.02).

The DWI or CTP Assessment with Clinical Mismatch in the Triage of Wake-Up and Late Presenting
Strokes Undergoing Neurointervention with Trevo (DAWN) trial 24) was an RCT that compared
endovascular therapy with the Trevo (Stryker Corporation) plus medical therapy to medical therapy
alone in patients with a clinical imaging mismatch (CIM) between neurological deficits and ischemic
core volume in acute ischemic stroke caused by occlusion of the ICA or MCA M1 segment 6—24
hours after the time last known well, including cases in which the time of onset was unknown. The
ischemic core volume was measured using RAPID (iSchemaView, Inc.) on DWI or cerebral blood
flow imaging of CTP. A CIM was defined as an NIHSS score of 210 plus ischemic core of <21 mL in
those at least 80 years of age and an NIHSS score of =10 plus ischemic core of <31 mL or NIHSS
score of 220 plus ischemic core of <51 mL in those younger than 80 years. The initial recruitment
target was 500 patients, but the study was terminated early following a recommendation by the



independent safety monitoring committee based on an interim analysis conducted after 206
patients had been enrolled. A total of 107 patients were randomized to the endovascular therapy
group and 99 to the medical therapy group. The primary endpoint, which was the utility-weighted
MRS score at 3 months, was significantly better in the endovascular therapy group, and the
proportions of patients with an mRS score of 0—-2 were markedly different, at 48% vs. 13%. No
significant differences were seen in SICH (6% vs. 3%) or mortality (19% vs. 18%). The
recanalization rate at 24 hours was 77% in the endovascular therapy group and 36% in the medical
therapy group. The mean time from the time last known well to randomization was 13 hours in each
group, but the likelihood of a better outcome from earlier treatment was higher in the endovascular
therapy group.

The Endovascular Therapy Following Imaging Evaluation for Ischemic Stroke (DEFUSES3) trial 46)
was an RCT that compared endovascular therapy plus medical therapy to medical therapy alone in
patients with acute ischemic stroke caused by occlusion of the ICA or MCA M1 segment 6-16
hours after the time last known well who were found to have a target mismatch (ischemic core <70
mL and mismatch ratio >1.8 between the ischemic core and the hypoperfusion lesion) according to
RAPID software (iSchemaView, Inc.). The initial recruitment target was 500 patients, but the trial
was terminated early based on significant results achieved at the time when 182 patients had been
enrolled. The mRS scores at 90 days were significantly shifted in favor of the endovascular therapy
group (OR: 2.77; p <0.001). The endovascular therapy group tended to have lower mortality (14%
vS. 26%; p = 0.05), but SICH occurrence did not differ between the groups (7% vs. 4%; p = 0.75). In
the endovascular therapy group, 76% of the patients achieved reperfusion of TICI >2b.

All RCTs that showed superior efficacy for endovascular therapy compared with medical therapy
included patients diagnosed with large artery occlusion of the anterior circulation (ICA or MCA M1
segment) confirmed on CTA- or MRA-based cerebrovascular assessment. Because the efficacy of
endovascular therapy was not demonstrated in IMS Il and SYNTHESIS Expansion, which did not
require cerebrovascular assessment, non-invasive cerebrovascular assessment with initial
diagnostic imaging is a requirement for assessing eligibility for MT [Grade A]. On the other hand,
excessive time spent on cerebrovascular assessment and delayed MT treatment would decrease
the improvement in outcome. Sites where MT is performed should organize a system that enables
cerebrovascular assessment without delay [Grade A].

CT or MRI assessment of the cerebral parenchyma is needed to exclude hemorrhagic stroke and
identify/predict the range of ischemia. Early ischemic signs on non-contrast CT (NCCT), areas of
low cerebral blood flow on CTP, and areas with a low apparent diffusion coefficient (ADC) on MRI
DWI are considered to indicate areas of irreversible ischemia, that is, ischemic cores. RAPID
calculates an ischemic core as an area of cerebral blood flow less than 30% of the contralateral
blood flow on CTP or ADC less than 620x10 -6 mm 2 /s on DWI. A large ischemic core increases
the possibility of a poor outcome following MT recanalization or increased intracranial hemorrhage.

Criteria for a “large ischemic core” include involvement of 233% of an MCA territory, which is
reported to have poor outcomes and higher incidence of SICH in IV rt-PA, 47 , 48) infarct volume of
at least 100 mL, 49) ischemic core volume of at least 54 mL on CTP, 50) and infarct volume of at
least 70 mL on DWI. 51) In SWIFT and TREVO2, which compared stent retrievers and the Merci
Retriever, patients with infarcted area of one MCA territory =33% or infarct volume over 100 mL
were excluded.

Recent RCTs other than MR CLEAN and THRACE used ischemic core assessment based on
diagnostic imaging to select patients. Inclusion criteria were ASPECTS of 26 by NCCT in ESCAPE,
a value of <70 mL on CTP in EXTEND-IA, initially a value of <50 mL on CTP or DWI but then
ASPECTS of 26 by NCCT or DWI in SWIFT PRIME, ASPECTS of =7 or DWI ASPECTS of 26 in
REVASCAT, and infarcted area of one MCA territory <33% in THERAPY and PISTE. Given the
ischemic core assessments common across these RCTSs, starting MT within 6 hours of onset is
strongly recommended in patients with occlusion of the ICA or MCA M1 segment who have
ASPECTS of 26 on NCCT or DWI [Grade A].



In DAWN and DEFUSES, patients presenting late after last known well required ischemic core
volume analysis using appropriate analytical software with CTP or DWI; DAWN with the presence
of a mismatch with the neurological deficits and DEFUSE3 with a mismatch of hypoperfusion
lesions as patient selection criteria. The median (quartiles) ischemic core volume of the patients
randomized to the endovascular therapy group was 7.6 mL (2—-18 mL) in DAWN and 9.4 mL
(2.3-25.6 mL) in DEFUSE3. Therefore, MT is strongly recommended for patients with occlusion of
the ICA or MCA M1 segment 616 hours after last known well if the NIHSS score is 210 and
ischemic core volume is <25 mL (which corresponds to DWI-ASPECTS of >7) [Grade A]. DAWN
included patients within 24 hours of onset assessed using the above CIM criteria, and DEFUSE3
included patients with an NIHSS score of =6 and ischemic core volume of <70 mL having a
mismatch with perfusion imaging. MT is recommended when these criteria are fulfilled [Grade B].
However, in Japan, it should be noted that the package insert of all thrombectomy devices other
than the Trevo Retriever and Solitaire in Japan calls for use in acute ischemic stroke within 8 hours
of onset.

The installation of RAPID or other similar software programs that can rapidly measure ischemic
core volume would inform decision-making for MT eligibility. There is a correlation in ischemic core
assessment: DWI-ASPECTS of =7, =5, and =3 points correspond to ischemic core volumes of <25,
<70, and <100 mL, respectively. 52 — 56) Clinical-ASPECTS mismatch is reported to approximate
the DAWN CIM criteria. 57)

Areas with delayed perfusion on perfusion imaging are used to predict ischemic penumbra areas
that could result in infarction if no reperfusion of the occluded vessel is achieved. In RAPID, areas
of hypoperfusion are defined as Tmax >6 s. SWIFT-PRIME (initially) and DEFUSE3 required a
hypoperfusion area to ischemic core volume ratio (mismatch ratio) of at least 1.8 as a patient
selection criterion, and EXTEND-IA required a ratio of at least 1.2. ESCAPE used a CTA-based
collateral circulation assessment as a substitute for brain tissue perfusion status. In the RCTSs,
perfusion imaging was used for patient selection in SWIFT PRIME (initially) and EXTEND-IA for
patients in early acute ischemic stroke, and in DEFUSES3 for late-onset presentation. When
advanced imaging does not delay the treatment, rapid evaluation of ischemic core volume and
hypoperfusion lesions using automated software is beneficial for evaluating the efficacy and safety
of treatment and can be used in decision-making for MT eligibility [Grade C1].

A secondary analysis of HERMES found that the adjusted common odds ratios were not significant
for ASPECTS <5, NIHSS scores <10, and M2 segment occlusion. 42) No RCT in BA occlusion has
shown MT to be effective. However, there are studies suggesting that MT is effective in patients
with acute ischemic stroke caused by large artery occlusion featuring a large ischemic core,
patients with mild neurological deficits, patients with an MCA M2 segment occlusion, and patients
with a BA occlusion. Although sufficient scientific evidence for treatment in these patients is lacking,
MT may be considered after careful consideration when the efficacy benefits outweigh the safety
risks, mainly within 6 hours of onset [Grade C1].

In a matched case—control study of patients who did and did not undergo MT with acute ischemic
stroke caused by occlusion of the ICA or MCA M1 or M2 segment and had an ischemic core
volume on CTP of 250 mL and a 240 mL mismatch area that included an eloguent area, MT
improved the outcome at 3 months (shift analysis of MRS scores at 90 days, common OR 2.56:
95% CI: 2.50-8.47, p = 0.04; mRS score of 0-2, 23% vs. 0%). 58) The HERMES meta-analysis of
seven trials in patients with early large artery occlusion of the anterior circulation showed a higher
incidence of SICH for MT among patients with ASPECTS of 3-5 (15% vs. 3%, p = 0.01), but the
acOR of mRS score at 90 days was 2.00 (95% CI: 1.16-3.46), showing significantly better
improvement. 59) The images of the patients enrolled in these seven studies were reanalyzed with
RAPID to investigate the relationship between ischemic core and penumbra (mismatch) volumes
and outcomes. From this analysis, MT offered better outcomes at 90 days than medical therapy in
patients with an ischemic core volume of 100-150 mL when effective reperfusion was achieved by
MT. 60) In the Recovery by Endovascular Salvage for Cerebral Ultra-acute Embolism (RESCUE)



Japan Registry 2, a multicenter, prospective, observational study of emergent large vessel
occlusion conducted in Japan after the advent of stent retrievers, endovascular therapy produced
significantly better outcomes than medical therapy in 504 patients with ICA or M1 segment
occlusion and ASPECTS of <5 (MRS score after 90 days <2: 19.8% vs. 4.2%, aOR: 2.33, 95% CI:
1.10-4.94, mRS score after 90 days < 3: 34.9% vs. 7.5%, aOR: 3.82, 95% CI: 2.04-7.18).
Moreover, mortality tended to be lower (aOR: 0.59, 95% CI: 0.32-1.08), and SICH incidence was
not increased (aOR: 0.50, 95% CI: 0.14-1.73). 61)

Of 32 patients with large artery occlusion having an NIHSS score on admission of <6, the 22 who
underwent MT had a significantly better improvement in the NIHSS score at discharge than the 10
who did not (-2.5 vs. 0; p <0.01). 62) However, in an observational study of 251 patients with an
NIHSS score of <6 and occlusion of the ICA or M1 or M2 segment (113 of whom underwent
endovascular therapy and 138 of whom underwent medical therapy) at 16 medical institutions in
North America, Europe, and Asia, no significant intergroup differences were observed in clinical
outcomes following multivariate adjustment, and asymptomatic ICH was higher in the endovascular
therapy group (aOR: 11.07, 95% CI: 1.31-93.53). A meta-analysis of four studies that included this
study showed no significant differences in clinical outcomes or SICH incidence. 63)

In 522 patients with M2 segment occlusion within 8 hours of onset in a registry of 10 sites in the
United States, MT-treated patients (288) were compared with medically treated patients (234).
Those undergoing MT had significantly better outcomes even after adjustment for baseline
characteristics (OR: 3.2; 95% CI. 2-5.2; p <0.001). 64) The HERMES meta-analysis of seven
studies included 130 patients with M2 segment occlusion (67 in the endovascular therapy group
and 63 in the control group). 65) The endovascular therapy group had a recanalization rate (mTICI
>2h) of 59.2%. The proportion of patients with a good outcome at 3 months (MRS score 0-2) was
58.2% vs. 39.7% (aOR: 2.39, 95% CI: 1.08-5.28), and the acOR for mRS score improvement was
1.77 (95% CI. 0.94-3.36). Outcomes were better in the endovascular therapy group, although shift
analysis did not show a significant difference. MT produced significantly superior efficacy to medical
therapy in patients with an occlusion of the proximal M2 segment (116 patients, aOR: 2.68, 95% CI:
1.13-6.37), dominant M2 segment (73 patients, aOR: 4.08, 95% CI: 1.08-15.48), and single M2
segment (123 patients, aOR 2.73, 95% ClI: 1.19-6.27). Post hoc analysis of the RESCUE Japan
Registry 2 66) that included 372 patients with M2 segment occlusion (184 in the endovascular
therapy group and 188 in the medical therapy group) showed significantly better outcomes in the
endovascular therapy group (mRS score of 0-2 after 90 days: OR: 2.09, 95% CI. 1.26-3.47, death:
OR: 0.27, 95% CI: 0.08-0.93).

A meta-analysis of 17 case series involving MT in patients with BA occlusion 67) found a
recanalization rate of TICI =2b of 80%, a good outcome at 3 months (MRS score of 0-2) in 43% of
the patients, mortality of 29%, and SICH incidence of 7%. The EVT for Acute Basilar Artery
Occlusion Study (BASILAR) was a prospective registry study involving 829 patients with BA
occlusion within 24 hours of onset. In this study, 647 patients received endovascular therapy,
whereas 182 received medical therapy. The endovascular therapy group had significantly better
MRS scores at 90 days (acOR: 3.08, 95% CI: 2.09-4.55) and more patients with mRS scores of
0-3 (aOR: 4.70, 95% ClI: 2.53-8.75), as well as a lower mortality rate (aOR 2.93, 95% CI:
1.95-4.40). 68) The Basilar Artery Occlusion Endovascular Intervention versus Standard Medical
Treatment (BEST) 69) trial was an RCT that compared endovascular therapy and medical therapy
in BA occlusion within 8 hours of onset. In all, 28 sites in China participated in this trial. New
enroliment was stopped when 131 patients had been enrolled (66 in the endovascular therapy
group and 65 in the medical therapy group, or 38% of the initial target of 344 patients) because of a
high crossover rate (22% of the patients in the medical treatment group underwent endovascular
therapy) and slow recruitment. The primary endpoint of the mRS score at 90 days of 0-3 (per ITT
analysis) was not significantly different, at 42% in the endovascular therapy group and 32% in the
medical therapy group (aOR 1.74, 95% CI: 0.81-3.74), but better outcomes were seen in the
endovascular therapy group in the per-protocol analysis (aOR: 2.90, 95% CI: 1.20-7.03) and the
as-treated analysis (aOR: 3.02, 95% CI: 1.31-7.00). SICH incidence tended to be higher in the
endovascular therapy group (8% vs. 0%, p = 0.06), but mortality did not differ (33% vs. 38%, aOR:



0.80, 95% CI: 0.37-1.64).
IV rt-PA should be given priority in eligible patients [Grade A].

IV rt-PA is the treatment with the highest level of evidence in acute ischemic stroke. In the National
Institute of Neurological Disorders and Stroke (NINDS) rt-PA Stroke Study, 2) patients receiving
intravenous therapy with rt-PA (alteplase 0.9 mg/kg) for acute ischemic stroke within 3 hours of
onset had significantly better independence of activities at 3 months compared with the placebo
group, whereas mortality did not differ. The European Cooperative Acute Stroke Study (ECASS) llI
showed IV rt-PA to be effective and safe in patients with acute ischemic stroke treated within 3-4.5
hours of onset. 6) A meta-analysis of this and many other large-scale clinical studies demonstrated
that IV rt-PA given within 4.5 hours of onset improves outcomes. 70)

Similar efficacy was seen in the Japan Alteplase Clinical Trial (J-ACT), 71) a prospective single-arm
trial with a reduced dose of 0.6 mg/kg of alteplase conducted in Japan. This treatment became
eligible for insurance reimbursement in 2005, and the indication was expanded to within 4.5 hours
of onset in 2012. IV rt-PA significantly increases SICH incidence and should therefore be
administered in compliance with the third edition of the appropriate use guidelines created by the
JSS. 26)

In HERMES, 83% of the patients in the thrombectomy group and 87% in the medical therapy group
received IV rt-PA. The efficacy of MT and mortality did not differ according to whether IV rt-PA was
administered. A meta-analysis of 13 studies conducted to investigate the relationship between
pre-MT IV rt-PA use and treatment outcomes found that more patients who received IV rt-PA than
those who did not had a good outcome at 3 months (MRS score of 0-2) (OR: 1.27, 95% CI:
1.05-1.55, p = 0.02), fewer deaths (OR: 0.71, 95% CI: 0.55-0.91, p = 0.006), and a higher
recanalization rate (OR: 1.46, 95% CI: 1.09-1.96, p = 0.01), and SICH incidence did not increase
(OR: 1.11, 95% CI: 0.69-1.77, p = 0.67). 72) The SKIP study in patients with ICA or M1 segment
occlusion within 4.5 hours of onset conducted in Japan 73) showed a comparable level of good
outcomes for thrombectomy alone compared with thrombectomy combined with IV rt-PA, but
non-inferiority was not demonstrated. SICH incidence did not differ between the groups, but the
incidence of all intracranial hemorrhage, including asymptomatic, was significantly lower in the
thrombectomy-only group than in the thrombectomy plus IV rt-PA group (Suzuki et al. presented at
International Stroke Conference 2020).

In the Extending the time for Thrombolysis in Emergency Neurological Deficits-Intra-Arterial using
Tenecteplase (EXTEND-IA TNK) 74) study, tenecteplase (unapproved in Japan) at 0.25 mg/kg and
alteplase at 0.9 mg/kg were compared as intravenous thrombolytic therapy before MT. The
tenecteplase group had a higher recanalization rate (TICI 2b/3) on initial angiography (22% vs.
10%, non-inferiority p = 0.002, superiority p = 0.03) and better mRS scores at 90 days (adjusted
common OR: 1.7, 95% CI: 1.0-2.8, p = 0.04). The EXTEND-IA TNK part Il study, which compared
doses of tenecteplase, evaluated reperfusion of at least 50% of vascular occlusion following
treatment with tenecteplase 0.4 mg/kg and tenecteplase 0.25 mg/kg before MT. There was no
between-group difference (19.3% vs. 19.3%, aRR: 1.03, 95% CI: 0.66-1.61, p = 0.89). 75)

In conclusion, endovascular therapy using an intracranial thrombectomy device without using an
unapproved rt-PA agent or IV rt-PA for patients indicated for IV rt-PA had no established efficacy or
safety profile as of the time of these Guidelines and must therefore be avoided in non-research
settings.

The Efficacy and Safety of MRI-Based Thrombolysis in Wake-Up Stroke (WAKE-UP) 76) study
evaluated the efficacy of IV rt-PA versus placebo in patients with stroke on waking or of an
unknown time of onset whose DWI ischemic change was unclear on FLAIR (i.e., DWI/FLAIR
mismatch). In patients who began treatment within 4.5 hours of symptom recognition and within 1
hour of MRI, more patients in the IV rt-PA group than the placebo group had an mRS score of 0-1



at 90 days (53.8% vs. 41.8%, aOR: 1.61, 95% CI: 1.09-2.36). On mRS score shift analysis, the
adjusted common OR was 1.62 (95% CI: 1.17-2.23), indicating a significantly better outcome. On
the basis of these findings, the 3rd Edition of the Guidelines for Intravenous Thrombolysis (rt-PA)
26) states that, when the time of onset is unknown, administering IV rt-PA may be considered within
4.5 hours of symptom recognition if a DWI/FLAIR mismatch is present. However, the efficacy and
safety profiles of IV rt-PA followed by thrombectomy have not been established in such patients
who have large artery occlusion [Grade C1].

Better outcomes are expected when rapid recanalization of the occluded vessel is associated with
MT. When MT is selected, treatment must be started without delay, and recanalization must be
achieved as quickly as possible with the optimal approach [Grade A]. When IV rt-PA has been
administered, the start of MT must not be delayed for the evaluation of thrombolysis effectiveness
[Grade D].

Performing MT as soon as possible in patients whose large artery occlusion status is clear
increases the clinical benefit. In a secondary analysis of the relationship of the time from onset to
the start of MT (artery puncture) with outcome in HERMES, 77) the common OR of a better mRS
score at 90 days compared with medical therapy was 2.79 when the time from onset was 3 hours
(95% CI: 1.96-3.98), 1.98 when the time was 6 hours (1.30-3.00), and 1.57 when the time was 8
hours (0.86-2.88). MT efficacy decreased the later treatment began. The analysis also showed
that, in the 390 patients achieving effective reperfusion with MT, a 1-hour delay of reperfusion
reduced the proportion of patients with a good outcome at 3 months by 19% (OR: 0.81, 95% CI:
0.71-0.92). Reasonable targets for treatment times that have been advocated include no more than
50 minutes from diagnostic imaging to artery puncture, no more than 75 minutes from arrival to
artery puncture, and no more than 110 minutes from arrival to reperfusion. The 2017 Standards and
Guidelines Committee of the Society of Neurolnterventional Surgery 78) advocates ideal treatment
times of no more than 30 minutes from arrival to the start of imaging, no more than 60 minutes from
arrival to artery puncture, and no more than 90 minutes from arrival to reperfusion.

When MT is selected, treatment must be started as soon as possible, and recanalization must be
achieved as soon as possible with the optimal approach [Grade A]. When MT cannot be promptly
administered, the patient must be transported to the nearest medical institution capable of providing
MT [Grade B]. Moreover, it is critical that sites offering MT establish a care system for shortening
the times from arrival to imaging, from imaging to puncture, from puncture to recanalization, and
from onset to reperfusion. When IV rt-PA has been administered, the start of MT must not be
delayed for the evaluation of thrombolysis effectiveness [Grade D].

As first-line devices for MT, stent retrievers and aspiration catheters have been shown to have
comparable efficacy [Grade A]. Although a combined technique with a stent retriever and an
aspiration catheter may be considered, it must be realized that this technique has not been shown
to produce superior outcomes, involves complicated techniques, and incurs high costs [Grade C1].

Among the RCTs that showed the efficacy of MT, SWIFT-PRIME, EXTEND-IA, and REVASCAT
were limited to the Solitaire FR, and DAWN was limited to the Trevo Pro, whereas stent retrievers
were used in many of the other trials, with the exception of THERAPY.

The Contact Aspiration vs. Stent Retriever for Successful Revascularization (ASTER) study 79)
was an RCT that compared first-line ADAPT with an aspiration catheter and first-line use of a stent
retriever. A total of 381 patients with acute ischemic stroke within 6 hours of onset featuring
occlusion of the intracranial ICA or the M1 or M2 segment of the MCA were randomized to an
ADAPT group (192 patients) or a stent retriever group (189 patients). The primary endpoint of good
recanalization (TICI grade 2b-3) at the end of treatment was achieved by 85.4% of the patients in
the ADAPT group and 83.1% of the patients in the stent retriever group (OR: 1.20; 95% CI:
0.68-2.10; p = 0.53). There was no significant difference. Similarly, no significant difference was
seen in the change in the NIHSS score after 24 hours and in the outcome at 90 days, but superiority
was not demonstrated. In the Comparison of Direct Aspiration vs. Stent Retriever as a First



Approach (COMPASS) trial, which involved 270 patients with acute ischemic stroke due to
occlusion from the distal ICA to the MCA bifurcation within 6 hours of onset, the recanalization rate
of TICI =2b did not differ in the ADAPT group, at 91.7%, and the stent retriever group, at 89% (p =
0.54), and the patients with a good outcome at 90 days (MRS score 0-2) were comparable, at 52%
vs. 49%, which demonstrated non-inferiority. 80) The above evidence shows that, as first-line
devices for MT, stent retrievers and aspiration catheters have comparable efficacy. [Grade A].
Thrombectomy using a stent retriever, however, has a more rapid learning curve than ADAPT. 81)

The Penumbra Separator 3D trial 82) was an RCT that compared concomitant treatment with the
Penumbra 3D stent retriever (not approved in Japan) and a Penumbra catheter with ADAPT. The
primary outcome measure was the rate of recanalization with an mTICI score of >2a, which was
achieved by 87.2% and 82.3% of the patients, respectively (difference 4.9 percentage points, 90%
Cl -3.6 to 13.5 percentage points), and an mRS score of 0-2 at 90 days was achieved by 45.3%
and 45.8% of the patients, which showed the treatment to be non-inferior. The ASTER?2 trial
(ClinicalTrials.gov Identifier: NCT03290885 ), which compared a combined technique with a stent
retriever and aspiration catheter to stent retriever therapy alone, showed no difference in the TICI
2c-3 effective recanalization rate between the two. Although this combined technique has been
shown to have a benefit 83 , 84) and may be considered for first-line treatment, it must be realized
that this technique has not been shown to produce superior outcomes, involves complicated
techniques, and incurs high costs [Grade C1].

MT is generally performed under local anesthesia. General anesthesia may be considered if
medically required or if it can be provided without delaying the treatment [Grade C1].

A meta-analysis by HERMES of the effects of general anesthesia in seven studies 85) compared
measures in 893 patients in a medical therapy group, 236 patients in a general anesthesia group,
and 561 patients in a non-general anesthesia (sedation) group. Thrombectomy showed significantly
better outcomes than medical therapy both with general anesthesia (adjusted common OR: 1.52,
95% CI: 1.09-2.11) and without (adjusted common OR: 2.33, 95% CI: 1.75-3.10), but the
unanesthetized patients had significantly better outcomes than those who received general
anesthesia (adjusted common OR: 1.53, 95% CI: 1.14-2.04).

The Sedation vs. Intubation for Endovascular Stroke Treatment (SIESTA) 86) study, which was an
RCT that compared general anesthesia with sedation, was conducted to confirm the hypothesis
that sedation is superior to general anesthesia in early neurological improvement in patients
undergoing thrombectomy, but no differences were seen in the change in the NIHSS score at 24
hours, which was -3.2 in the general anesthesia group and -3.6 in the sedation group, for a mean
intergroup difference of -0.4 (95% CI: -3.4 to 2.7). The proportion of patients achieving an mRS
score of 0—-2 at 90 days was significantly higher in the general anesthesia group (37.2% vs. 18.2%
p = 0.01). The hypothesis of Anesthesia During Stroke (AnStroke), 87) a similar RCT, was
“anesthesia technique does not have an impact on neurological outcome after this procedure, as
long as severe hypotension during the procedure is avoided.” With blood pressure strictly
controlled, the rate of an mRS score of 0-2 at 90 days was 42.2% in the general anesthesia group
and 40.0% in the sedation group, meaning that the outcomes did not differ. The hypothesis of the
General or Local Anesthesia in Intra Arterial Therapy (GOLIATH) 88) trial postulated that “patients
who were under conscious sedation would have less infarct growth.” The general anesthesia group,
however, had a high recanalization rate of mTICI =2b (76.9% vs. 60.3%, p = 0.04) and tended to
have smaller infarct volume growth (median 8.2 mL vs. 19.4 mL in the sedation group, p = 0.10).
Moreover, MRS scores at 90 days were significantly better (adjusted common OR: 1.91, 95% CI:
1.03-3.56), and the proportion of patients with an mRS score of 0—2 at 90 days tended to be higher
(OR: 1.90, 95% CI: 0.93-3.90). A meta-analysis of the data of these three studies 89) showed that,
in 368 patients with large artery occlusion of the anterior circulation and NIHSS score =10 (mean
age 71.5 years, median NIHSS 17), a significantly higher recanalization rate of TICI >2b (72.7% vs.
63.2%, aOR: 1.84, 95% CI: 1.12-3.01) and better outcomes (adjusted common OR of better mRS
score 1.58, 95% CI: 1.09-2.29; mRS score of 0-2 at 90 days: 49.2% vs. 35.1%, aOR: 2.16, 95%
Cl: 1.31-3.54) were achieved in the general anesthesia group. Although the time from arrival to



puncture was longer in the general anesthesia group (75 minutes vs. 69 minutes, p = 0.04), the
times from puncture to recanalization (51.5 minutes vs. 70.5 minutes, p = 0.15) and arrival to
recanalization (150 minutes vs. 165 minutes, p = 0.86) were not.

In the seven studies included in the HERMES meta-analysis, the large selection bias associated
with frequent administration of general anesthesia as a medical indication may have resulted in the
significant relationship between general anesthesia and poor MT outcomes. In SIESTA, AnStroke,
and GOLIATH, in contrast, quickly inducing general anesthesia to minimize the time to puncture
and careful intraoperative management including of blood pressure appears to have contributed to
better outcomes associated with higher recanalization rates, but these three studies were
single-center studies, and only one used clinical outcome as the primary endpoint.

In conclusion, although MT is generally administered under local anesthesia, general anesthesia
may be considered if medically required or if it can be provided without delaying the treatment
[Grade C1].

The benefits and risks of MT should be explained and informed consent obtained from eligible
patients or their legal representatives.

Because MT caries the risk of causing intracranial hemorrhage as a complication, for eligible
patients, the patient or his or her legal representative should preferably be informed of and consent
to the anticipated benefits and risks of MT before treatment is begun. There may be situations in
clinical practice, however, in which the patient lacks decision-making ability and no legal
representative is present. Justifications for medical acts include the presence of a medical
indication, professional qualification, and the consent of the patient, but in emergency situations, a
medical act may be performed without consent (i.e., is legal) if medically required and performed by
a qualified professional (presumed consent). 90 — 92)

Taking enough time to fully inform the patient who will undergo MT can be difficult because the time
from onset to the start of the procedure greatly affects improvements in functional outcomes.
Patients, moreover, are often unable to understand what is said or are unable to give consent, and
a legal representative often cannot be found in time.

Since MT is medically required and will be performed by a qualified professional according to the
above recommended treatment indications, MT for acute ischemic stroke caused by an ICA or MCA
M1 segment occlusion can be justified without consent when the patient lacks decision-making
ability and no legal representative is present. 78) Medical institutions should establish a policy
about whether to allow MT based on their recent treatment outcomes for situations where no legal
representative is present. With such a policy in place, treatment in the absence of a legal
representative is allowable only when the practitioner decides, after a consensus-based decision
involving members of the medical care team, that, for the particular patient, performing MT is clearly
more beneficial than not performing MT. This approach allows rational decision-making without
relying solely on the independent judgment of the treating physician. Even so, attempts should be
made after the start of treatment to contact a legal representative as soon as possible to explain the
rationale of the team for providing treatment. This recommendation is informed by a policy on the
careful administration of intravenous alteplase advocated by the Research on Bioethics in Severe
Stroke group 93) in Japan and is presented here with the consent of the members of the Guidelines
authoring committee. When the above recommended treatment indications are not satisfied,
proactive actions should be taken, such as referring the matter to the ethics committee of the
medical institution in question.

The site should have an environment that allows 1V rt-PA and should be equipped with an
angio-suite that allows MT to be performed at any time [Grade A].



Given that MT is endovascular therapy in which a thrombectomy device is guided to an intracranial
artery, sites must have an environment that allows neuroendovascular therapy, that is, be equipped
with an angiography room or an angio-suite in operating rooms and have a stroke physician able to
start acute treatment as soon as possible after arrival. Sites, moreover, should preferably monitor
and disclose information about their environment, constantly working to shorten the time to
reperfusion.

IV rt-PA should be considered first-line therapy for acute occlusion of major cerebral arteries. It
should be performed at sites that are capable of providing head CT or MRI, general hematology
tests, coagulation tests, and electrocardiography, that have an acute stroke care specialist able to
begin treating patients as soon as possible after arrival, and that have a system in place to promptly
provide neurosurgical intervention if needed.

MT must be performed by a specialist in neuro-endovascular therapy or by a certified MT operator
with comparable experience.

Given that MT involves guiding a thrombectomy device to an intracranial artery, operators must
attend training sessions to learn how to use each device they intend to use so that they can safely
provide MT. Training session attendees must be specialists in neuroendovascular therapy certified
by the JSNET or a certified MT operator with comparable experience. Experience comparable to
that of a specialist in neuroendovascular therapy is generally comparable to having passed the
gualification exam for the specialist, and doctors who have such experience and satisfy the
following criteria become certified MT operators upon registering with the JSNET.

Is specialized in one of four core disciplines (i.e., neurosurgery, internal medicine, radiology, and
emergency medicine)

Has performed diagnostic cerebral angiography for at least 200 patients

Has performed neuroendovascular therapy for 100 patients (including 20 as the first operator and
15 as a provider of MT)

Participates in the continuing education program of and renews registration with the JSNET once
every 5 years

Scientific evidence has been presented that adding MT to medical therapy that includes IV rt-PA
improves the outcomes of patients with acute ischemic stroke caused by large artery occlusion
within 6 hours of onset. It has also been shown that performing MT within 16 or 24 hours improves
functional outcomes in patients with acute ischemic stroke caused by large artery occlusion
substantially after the time last known well. These findings, however, involve patients diagnosed
with large artery occlusion of the anterior circulation (ICA or M1 segment of the MCA) and are found
eligible for treatment by diagnostic imaging, and the outcomes were achieved because MT primarily
using stent retrievers was quickly performed. It must be realized that sufficient knowledge has yet to
be accumulated to establish the efficacy of MT in certain patient populations, and that the approval
conditions of all thrombectomy devices other than the Trevo and Solitaire in Japan call for use in
acute ischemic stroke within 8 hours of onset. To establish the efficacy and safety of endovascular
therapy using intracranial thrombectomy devices in acute ischemic stroke, practicing physicians
have a duty to continuously and actively assist in postmarketing surveillance and clinical research.

MT offers efficacy superior to medical therapy when performed under a care system that allows MT
to be started and recanalization to be achieved as soon as possible, with proper patient selection,
and by a properly trained practitioner according to the specified procedures. All those involved in
acute ischemic stroke care must fulfill their roles and build systems for providing care to ensure
good patient outcomes.
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