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IMPORTANT REMINDER

Medical Policies are developed to provide guidance for members and providers regarding coverage in
accordance with contract terms. Benefit determinations are based in all cases on the applicable contract
language. To the extent there may be any conflict between the Medical Policy and contract language, the
contract language takes precedence.

PLEASE NOTE: Contracts exclude from coverage, among other things, services or procedures that are
considered investigational or cosmetic. Providers may bill members for services or procedures that are
considered investigational or cosmetic. Providers are encouraged to inform members before rendering

such services that the members are likely to be financially responsible for the cost of these services.

DESCRIPTION

The majority of strokes are caused by thrombotic or embolic occlusion, and these frequently present as
acute neurologic emergencies. Standard treatment options for acute stroke include thrombolysis with
intravenous tissue plasminogen activator (tPA) if patients present early (within 4.5 hours of stroke
symptom onset), and supportive medical care if patients present late or do not otherwise meet criteria for
thrombolysis. Endovascular interventions, including mechanical embolectomy/thrombectomy, are
another method of acute stroke treatment. Mechanical embolectomy/thrombectomy is a technique to
physically remove an intracranial occlusion with a device inserted via percutaneous catheter to the site
of the occlusion.

Mechanical embolectomy devices, also known as neurothrombectomy devices, are being studied as an
alternative, or adjunct to intravenous tPA therapy, and, among patients contraindicated for tPA, as a
primary therapy for the treatment of ischemic stroke. Mechanical embolectomy devices used to extract
clots in ischemic stroke can be categorized into one of the following types: clot retriever, aspiration or
suction device, snare, ultrasound technology or laser."

Regulatory Status
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The following devices have received 510(k) clearance from the US Food and Drug Administration
(FDA) for mechanical embolectomy in acute stroke. Marketing clearance via the 510(k) process does
not require data regarding clinical efficacy.

e In August 2004, the Merci Retriever® (Concentric Medical) was cleared by the FDA. With the
Merci® device, a microcatheter is passed through the thrombus from a larger, percutaneous catheter
positioned proximal to the occlusion. A helical snare is deployed, and the catheter and clot are
withdrawn together.

¢ A modified Merci Retriever, also manufactured by Concentric Medical, Inc., received 510(k)
clearance from the FDA in May 2006. The clearance notes that the Modified Merci Retriever is
intended to restore blood flow in the neurovasculature by removing thrombus in patients
experiencing ischemic stroke. Patients who are ineligible for intravenous tPA, or who fail
intravenous tPA therapy, are candidates for treatment. The device also has clearance for retrieval of
foreign bodies misplaced during interventional radiological procedures in the neuro-, peripheral, and
coronary vasculature.

e In December 2007, the Penumbra System® (Penumbra Inc.) was cleared through the 510(k) process.
With the Penumbra device, an opening at the tip of a percutaneous catheter utilizes suction to extract
the clot. The Penumbra System is intended for use in the revascularization of patients with acute
ischemic stroke secondary to intracranial large vessel occlusive disease (in the internal carotid,
middle cerebral - M1 and M2 segments, basilar, and vertebral arteries) within 8 hours of symptom
onset.

e In March 2012, the Solitaire™ FR device was cleared for marketing by the FDA through the 510(k)
process. The FDA determined that this device was substantially equivalent to the Merci Retriever
device, based on a randomized controlled trial (RCT) of 113 patients submitted to the FDA
comparing the Merci and Solitaire devices. Indications for the device are patients with ischemic
stroke due to large intracranial vessel occlusion who are ineligible for intravenous tPA, or who fail
intravenous tPA.

e In August 2012, the Trevo Pro Retriever™ device (Stryker Neurovascular) was cleared for
marketing by the FDA through the 510(k) process. The FDA determined that this device was
substantially equivalent to the Merci Retriever device, based on an RCT of 178 patients from 27
centers in the U.S. and Europe that compared the Trevo device with the Merci device. Indications
for the device are patients with acute ischemic stroke due to large intracranial vessel occlusion who
are ineligible for or fail intravenous tPA.

MEDICAL POLICY CRITERIA

Mechanical embolectomy is considered investigational in the treatment of acute stroke.

SCIENTIFIC EVIDENCE
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The principal outcomes associated with treatment of acute ischemic stroke are clinically relevant
improvements in short and long-term neurological outcomes, as measured by a validated instrument
(such as the National Institutes of Health Stroke Scale [NIHSS]). Measures of disability, such as those
provided by the Rankin Scale or modified Rankin Scale, may also be reported. Treatment with
intravenous tissue plasminogen activator (tPA) is currently the only recommended intervention to
restore perfusion following acute ischemic stroke.™

Mechanical embolectomy devices are proposed as an alternative or adjunct to tPA or as a primary
therapy for patients in whom tPA is contraindicated. Data from large, randomized controlled trials
(RCTs) are required to control for baseline differences between treatment groups and determine whether
any treatment effect provides a significant advantage over the standard of care in any of the proposed
uses of any of the embolectomy devices. The appropriate control groups for comparison are as follows:

e Outcomes relating to use of mechanical embolectomy as an alternative to tPA are best understood in
comparison with patients receiving tPA.

e For patients who would receive mechanical embolectomy in addition to tPA, the proper comparison
is between mechanical embolectomy and no mechanical embolectomy, in patients receiving tPA.

e In patients for whom tPA is contraindicated (e.g., comorbidities; treatment over 3 hours after
symptom onset), the ideal comparison is between mechanical embolectomy and standard medical
management without tPA.

Literature Appraisal

Until recent publications of randomized controlled trials (RCTs), the available literature consisted
primarily of a large number of small, single-arm studies reporting outcomes following endovascular
interventions. Some of these studies have included comparison groups, consisting either of historical
controls or non-concurrent controls of patients treated with an alternative strategy. Systematic reviews
of single-arm studies have also been published. The following evidence review focused on systematic
reviews and RCTs, with less emphasis on nonrandomized studies.. Following is a summary of the key
literature to date.

Systematic Reviews

e In a 2013 systematic review and meta-analysis, Singh and others consolidated the evidence from
RCTs for the use of endovascular therapy (ET) in patients with acute ischemic stroke.™) Of the 1252
retrieved articles, 5 randomized trials enrolling 1197 patients with acute ischemic stroke were
included. One of the reviewed studies did not include mechanical embolectomy devices in the trial.!*
In addition, a trial included in the review defined endovascular therapy as intraarterial thrombolysis
with recombinant tissue plasminogen activator [tPA], mechanical clot disruption or retrieval, or a
combination of these approaches.”’ Seven hundred eleven patients received ET, and 486 received
intravenous (IV) tPA. There was no significant improvement in any of the outcomes in patients
receiving ET compared with those receiving IV tPA. On subgroup analysis, ET was found to have
better outcomes in patients with severe stroke (National Institutes of Health Stroke Scale score >20),
showing a dose-response gradient and improving excellent, good, and fair outcomes by an additional
4%, 7%, and 13%, respectively, compared with IV thrombolysis. Authors concluded that ET was not
superior to IV thrombolysis for acute ischemic strokes (level B recommendation).
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In 2012, Mokin et al. published a systematic review that evaluated clinical outcomes from
endovascular therapy compared to thrombolysis.[) The authors selected studies that used either
thrombolysis or endovascular therapy for patients with acute ischemic stroke due to internal carotid
artery occlusion. Included studies reported on functional outcomes past 30 days, mortality rates
beyond 30 days, and rates of symptomatic intracerebral hemorrhage. A total of 28 studies were
reviewed, including 385 patients treated with thrombolysis and 584 patients treated with
endovascular therapy. There were no differences in mortality between the thrombolysis and
endovascular groups (27.3% vs. 32.0%, p=0.12). A favorable clinical outcome, defined as a Rankin
scale of <2 or a Barthel index of 90-100, was attained by a greater percentage of patients in the
endovascular group compared with the thrombolysis group (33.6% vs. 24.9%, p=0.004).
Symptomatic intracranial hemorrhage was also more common in the endovascular group compared
to thrombolysis (11.1% vs. 4.9%, p=0.001).

In 2012, Almekhlafi et al. published a systematic review of observational studies of endovascular
treatment.[”) The authors identified 16 eligible studies and classified them according the type of
device used. There were 4 studies (n=357) that used the Merci device, 8 studies (n=455) that used
the Penumbra system, and 4 studies (n=113) that used a retrievable stent. Mean procedural time

was 120 minutes for the Merci device, compared to 65 and 55 minutes for the Penumbra and
retrievable stents. The successful recanalization rate was 59.1% for the Merci group, 86.6% for the
Penumbra system, and 92.9% for the retrievable stent group.

In 2011, the Agency for Healthcare Research and Quality (AHRQ) published a comparative
effectiveness report on the use of mechanical embolectomy devices for the treatment of acute
ischemic stroke.!"! A review of the available evidence on this technology concluded that no
comparative research has been conducted and that short follow-up (typically 90 days or fewer) and
inconsistent use of tPA (ranging from 0-100%) limit findings from this body of research. The report
concluded: “There remains a need for further research on the topic, including randomized controlled
trials to determine the optimal device(s) to use, and the patient populations most likely to benefit
from their use.”

A second publication on the AHRQ systematic review, published by the same authors, goes into
more detail about the studies considered and the state of the evidence to date.l®! A total of 87 articles
reporting on non-randomized case series or registry reports met the inclusion criteria for this review.
Rates of successful recanalization, defined as a Thrombolysis in Myocardial Infarction (TIMI) score
of 2 or 3, ranged widely (from 43-100% across all studies). Higher rates of recanalization were
reported with the Penumbra System (83-100%) compared to either the MERCI Retriever (43-78%)
or other devices studying off-label use (50-90%). There was a wide range in clinical effectiveness,
from 15% to 60% of treated patients. Common adverse events from treatment were asymptomatic
intracranial hemorrhage (ranging from 1-43%) and symptomatic intracranial hemorrhage (ranging
from 0-25%). A published comment on this review noted that revascularization, the main outcome of
interest in these studies, is only a secondary health outcome, and stated, “Unfortunately, we lack
randomized trials to document that neurothrombectomy devices improve patient outcomes.”"’

In 2008, Stead and colleagues conducted a systematic review and meta-analysis of percutaneous clot
removal devices.['”! Of note, the authors were unable to obtain individual patient data for the MERCI
trial described below; those 151 patients were not included in the meta-analysis. The authors
identified 14 case series and 8 case reports with a total of 147 patients. The Merci Retriever was
utilized for 17 patients; a variety of mechanical embolectomy devices (with coronary or peripheral
vascular indications) were used in other studies. Patients were similar in that they were diagnosed
with large vessel disease but were otherwise heterogeneous. Emboli were accessible in 85% of
patients. In all studies, post-procedural blood flow was measured using the TIMI score. A flow rate
representing full recanalization was achieved in 67 of 146 patients (45.6%). Partial or full
recanalization was achieved in 101 of 146 patients (68.7%). When embolectomy methods were
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compared, superiority of one device over others was not demonstrated in accessing the lesion,
retrieving the clot, or in clinical outcome.

Pooled data were compared to the placebo arm and intra-arterial thrombolysis arm of the PROACT
II (Prolyse in Acute Cerebral Thromboembolism II) study, comparing intravenous and intra-arterial
tPA use.!'!! Partial or full recanalization rate in the placebo group was 18%; the rate was 66% in the
intra-arterial group. However, the authors acknowledge that 81 patients (55.1%) in the meta-analysis
also received thrombolytics, and the comparative role of thrombolytics against mechanical
thrombectomy is unknown. The authors concluded that there was a modest survival benefit in the
mechanical thrombectomy patients compared to historical controls, while recognizing the limitation
of small study sizes and non-randomized comparator groups.

The systematic reviews reported above should be interpreted with caution as reviews may be biased by
methodological limitations in the original studies. These limitations include but are not limited to non-
random allocation of treatment, lack of adequate comparison groups, and extrinsic limitations including
small sample sizes and short follow-up.

Randomized Controlled Trials (RCTs)

The strongest evidence on the efficacy of endovascular mechanical embolectomy compared with
standard treatment for acute ischemic stroke comes from three large RCTs published in 2012 and 2013.
These RCTs failed to demonstrate significant benefits from the use of endovascular mechanical
embolectomy compared with usual therapy. Following is a summary of those RCTs:

¢ Kidwell and colleagues reported on the MR RESCUE (Mechanical Retrieval and Recanalization of
Stroke Clots Using Embolectomy) trial in 2013."*) MR RESCUE was a randomized, controlled,
open-label, blinded outcome trial of 118 patients from 22 North American sites. All patients had
large vessel, anterior circulation ischemic strokes and were stratified by penumbral pattern as
determined by pretreatment computed tomography (CT) or magnetic resonance imaging (MRI) of
the brain. Patients were randomly assigned to standard stroke treatment (n=54) or mechanical
embolectomy (n=64) using the Merci Retriever or Penumbra System within 8 hours after
presentation of symptoms. Eight patients in the embolectomy group also received tissue
plasminogen activator (tPA). The primary hypothesis of the study was that patients with favorable
penumbral patterns (at-risk area of viable ischemic cerebral tissue of 70% or less and a small, 90 ml
or less, area of predicted core infarct) would benefit more from mechanical embolectomy than
patients with nonpenumbral patterns (large infarct area and small or absent penumbra [viable
ischemic cerebral tissue]) as determined by the 90-day modified Rankin scale, ranging from a score
of 0 (no symptoms) to 6 (dead). In the embolectomy group, 67% achieved revascularization but this
was not superior to standard care. Mean modified Rankin scale scores were the same (3.9) in both
groups and pretreatment imaging patterns did not show any relationship to treatment outcomes in
any group. Overall mortality (21% at 90 days) and symptomatic intracranial hemorrhage (4%) did
not differ across groups.

e In 2013 Ciccone et al. reported on the SYNTHESIS Expansion trial of 362 patients randomized
within 4.5 hours of the onset of various types of acute ischemic strokes to receive endovascular
therapy (n=181) or IV tPA (n=1 81).”! Endovascular therapy consisted of intraarterial tPA,
mechanical embolectomy (using the Solitaire, Penumbra, Trevo, or Merci devices) or a combination
of these treatments. Endovascular treatment was completed in 163 of the 181 patients randomized to
endovascular therapy. No significant differences in 90-day survival without disability (modified
Rankin score 0-1) occurred between the endovascular therapy group and TPA group (30.4% vs.
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34.8%, respectively, 0.71; 95% confidence interval (CI), 0.44 to 1.14; p=0.16). Within 7 days, fatal
or nonfatal symptomatic intracranial hemorrhage occurred in each group at a rate of 6%. Rates of
other serious adverse events were also not significantly different between groups. While there were
different treatment approaches in the endovascular group, these results suggest endovascular therapy
is not superior to tPA.

e In 2013 Broderick et al. reported the results of the IMS 3 trial, an open-label RCT that compared IV
thrombolysis with either mechanical thrombectomy or endovascular tPA at the site of the occlusion.
In the latter group, the treatment choice was made at the discretion of the treating physician. ['*! The
study had a planned enrollment of 900 patients, but was halted prematurely in April 2012 for futility
when an interim analysis showed no significant between-group differences in outcomes.

Strengths of these three trials include their randomized design and multi-site recruitment. A potential
strength was that, in general, the endovascular intervention was left to the discretion of the treating
physician which could allow for greater generalizability; however, the variability in specific
endovascular treatments used may make it difficult to reach conclusions about the efficacy of
mechanical embolectomy.

These trials also had methodological limitations, particularly related to relatively low use of
embolectomy devices in general and of newer stent-retriever devices in particular. For example, in the
IMS III and SYNTHESIS Expansion trials, sizable proportions of the endovascular therapy groups did
not receive an endovascular device; in IMS 111, 138/334 of those who received endovascular therapy
received intra-arterial tPA only!*); 109/165 of those who received endovascular therapy received intra-
arterial tPA with clot fragmentation with a guidewire but without device deployment. In addition, the
three trials all had relatively low utilization of the newer generation retrievable stents (Solitaire FR and
Trevo devices), which may be relevant as several studies have demonstrated superiority of the newer
generation retrievable stents compared with older neuroendovascular devices. For the IMS III trial, there
was a longer time to endovascular procedure than in early trials of endovascular interventions; given
evidence that longer time to reperfusion is associated with poorer outcomes, the delay in
revascularization in the endovascular group may have contributed to worse clinical outcomes in that

group.

A number of studies compared different mechanical embolization devices including the following
RCTs. These RCTs document the improvements in the most recent generation of these devices.

e Inthe SWIFT (Solitaire FR With the Intention for Thrombectomy) study, recanalization rates with
Solitaire were compared with the Merci Retrieval System in a randomized, prospective,
noninferiority trial of 113 patients with moderate or severe large vessel occlusion strokes.!
Treatment was initiated within 8 hours of symptom onset in patients who had unsuccessful IV tPA
or were ineligible for IV tPA. This trial was halted early after an interim analysis found
revascularization without symptomatic intracranial hemorrhage occurred in 61% of Solitaire
patients compared with 24% of Merci patients. Mortality rates at 90 days were 17% with Solitaire
versus 38% with Merci (p=0.001).

e A follow up analysis of complications of endovascular procedures using the SWIFT study data was
published in 2013.1") This analysis included 144 patients with acute ischemic stroke (31 patients
treated with the Solitaire FR device during the SWIFT trial roll-in period and 113 patients
randomly assigned to the Solitaire FR or Merci device). Major periprocedural complications,
including symptomatic intracranial hemorrhage, air emboli, vessel dissection, major groin
complications, and emboli to new vascular territories, were seen in 18/144 (12.5%) of all patients.
Complication rates were similar for patients receiving the Solitaire FR and Merci devices, with the

14]

6 — SUR158



exception of symptomatic cerebral hemorrhage, which was significantly less common in the
Solitaire FR group (10.9% vs 1.1%, p=0.013).

In the TREVO 2 (Thrombectomy Revascularization of large Vessel Occlusions) Study, 178
patients were randomized to receive mechanical embolectomy with either the Trevo Retriever or
the Merci Retriever for large vessel occlusion strokes.!'® Revascularization rates were 86% in the
Trevo group versus 60% in the MERCI group (p<0.001). Procedure-related adverse events
occurred in 15% of the Trevo group and 23% in the Merci group; p=0.183). Mortality rates at 90
days were 33% versus 24% (p=0.18), respectively.

Nonrandomized Studies

A number of nonrandomized, comparative and noncomparative studies have been published. Results
from these studies should be interpreted with caution due to the following limitations:

Inadequate comparison with a control group, including comparison with a group which was found to
have different demographic or disease characteristics. In particular, concerns have been raised about
using the patients from the PROACT II study as historic controls.!'”! These concerns include the fact
that the MERCI trial included patients with different types of occlusions; PROACT II had M1 and
M2 occlusions while the MERCI trial also included internal carotid and vertebral basilar systems.
Groups with baseline differences may not be directly comparable in terms of forming conclusions
about the relative performance of this device.

Low participation rates which have the potential to over-estimate the relative performance of the
device (if more complicated cases self-selected out of the analysis).

Concurrent treatment with tPA among some, but not all, of the mechanical embolectomy group. This
has the potential to confound the treatment effect of mechanical embolectomy with tPA.

Results from small sample sizes (n<100), limit our ability to rule out the role of chance as an
explanation of study findings.

Study of intermediate health outcomes (i.e., rates of recanalization), while useful from a research
perspective, do not permit conclusions about improvement in short- or long-term primary health
outcomes.

Retrospective study designs, which are at high risk of bias and may not be appropriate for
establishing valid and reliable conclusions concerning the use of this treatment for a broad patient
population.

Following is a summary of articles that are representative of the current body of nonrandomized studies:

Rai et al. included 223 patients with acute strokes involving the internal carotid artery, the middle
cerebral artery, or the bifurcation of the middle cerebral artery.[lg] A total of 100 patients were
treated with IV thrombolysis, and 123 patients were treated with an endovascular intervention. The
primary outcome measure was a good clinical outcome at 3 months, defined as a modified Rankin
score of 2 or less. A good clinical outcome was achieved by 44.7% in the endovascular group and
26% in the IV thrombolysis group (odds ratio for good outcome 2.3, 95% confidence interval [CI]:
1.3 to 4.1, p=0.003). There were no differences in the rate of death or the rate of intracranial
hemorrhage.

Alexandrov et al. treated 125 patients presenting with acute stroke with the Penumbra System and
compared their outcomes to that of historical controls who were treated with IV TPA in a previous
clinical trial."”) Embolectomy patients had a similar stroke severity score, but were younger and had
a longer time from onset of treatment to symptoms. The rate of recanalization was 82% for the
embolectomy patients; this was higher than the 40% recanalization rate reported with TPA.
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However, mortality at three months was higher in the embolectomy group compared to TPA (32.8%
vs. 14.1%, p=0.008), and the rate of favorable functional outcome was lower (25% vs. 39%,
p=0.046).

In 2005, Smith and colleagues reported the results of the Mechanical Embolus Removal in Cerebral
Ischemia (MERCI) trial.*”! This was a multicenter (25 centers), prospective nonrandomized trial of
this device for patients with symptoms of acute stroke for less than 8 hours who were not candidates
for thrombolytic therapy, either because of contraindications (approximately 25%) or because
symptoms were present for more than 3 hours. A total of 1,809 patients were screened to identify the
151 patients enrolled in the trial. Chief reasons for exclusion were National Institutes of Health
stroke score too low or improving, intracranial hemorrhage, or inability to obtain consent. The
MERCI investigators compared their patients to the placebo arm of the PROACT II study to
determine safety and efficacy of mechanical embolectomy. Of the 151 patients, recanalization was
achieved in 46% (69/151) of patients on an intent-to-treat analysis and in 48% (68/141) of patients in
whom the device was employed. Clinically significant procedural complications occurred in 10
patients (7.1%), and symptomatic intracranial hemorrhages were observed in 11 (7.8%). Good
neurological outcomes were more frequent at 90 days in those with successful recanalization
compared to those with unsuccessful recanalization (46% vs. 10%, respectively; p<0.0001), and
there were fewer deaths (32% vs. 54%, respectively; p=0.01). Of note, up to 6 passes could be made
to remove the clot, and at least 2 devices were used in each patient in the MERCI trial.

In 2008, Smith and colleagues reported the results of the Multi MERCI trial, a prospective,
international, multicenter, single-arm study.'*'! As with the MERCI trial, patients were eligible if
they presented with 8 hours of onset of symptoms from large-vessel stroke. In addition to the
MERCI indications, patients were eligible if they received intravenous tPA but failed to completely
recanalize their occluded vessel. A total of 1,088 patients were screened to enroll 177 patients. Of
these, 164 patients had the device deployed. A newer generation device was available for 131 of the
164 patients, and patients could be treated with adjuvant intra-arterial tPA, depending on the
operator. Recanalization was achieved in 55% (90/164) on intention-to-treat analysis. Procedural
complications occurred in 9 patients (5.5%), and symptomatic intracranial hemorrhage was observed
in 16 (9.8%). In comparison with patients who did not recanalize, 90-day neurological outcomes
favored patients in whom flow was restored (49% vs. 10%, respectively; p=0.001). An average of 3
attempts was made on each patient. This report also compared their results to the placebo arm of the
PROACT II trial. Questions have been raised regarding the outcome measure of recanalization since
the MERCI study did not look for distal emboli. Also, there are concerns about the reliability of the
TIMI perfusion score as reported in this trial and, thus, questions concerning whether the
recanalization rates can be compared among studies.**!

In 2010, Shi and colleagues published a retrospective subgroup analysis of 178 patients from the
MERCI and Multi MERCI trials, comparing patients with middle cerebral artery occlusions of the
first (M1) or second (M2) large vessel branch.** The relatively smaller M2 occlusions were
associated with higher recanalization rates. Recanalization was also improved in patients who had
received intravenous tPA. However, an accompanying editorial pointed out that no difference in 90-
day morbidity or mortality was noted.'** Molina further commented that in published literature of
patients undergoing mechanical embolectomy, recanalization was often achieved without
improvement in clinical outcomes at 3 months post procedure. Rates of “futile” recanalization range
from 26% to 51% in various studies.

g\ol]umerous smaller (less than 100 patients) non-comparative case series have also been identified.*>
Other case series have compared outcomes of different devices or studied only intermediate
outcomes such as vessel recanalization.**!4!
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Clinical Practice Guidelines

Society of Interventional Radiology ( SIR)W]

In a 2013 position statement the SIR indicated that, despite clinical trials finding mechanical
thrombectomy is not a proven therapy, rapid treatment with mechanical thrombectomy devices improves
outcomes for occlusions in large vessels. However, this statement was not based on a systematic review

of the published evidence.

7] Three references were provided to support the SIR position.'*'*) The SIR

statement included the following conclusions:

1) Intraarterial stroke revascularization is beneficial to patients in whom IV tPA fails or who are
not eligible for IV tPA;

2) Patients with a large vessel occlusion who are treated rapidly (even with first-generation
techniques) have improved outcomes compared those treated with IV tPA alone;

3) Second-generation mechanical thrombectomy devices are the most effective therapy for large
vessel occlusion;

4) Randomized trials of second-generation mechanical thrombectomy devices compared with
IV tPA alone need to be performed and/or a national registry needs to be established;

5) Participation in research is critically important, but reimbursement for IA stroke
revascularization should not be restricted to clinical trials; and

6) All IA cases should be contributed to a trial or national registry, including 90-day clinical
outcomes.

The American Heart Association and American Stroke Association ( AHA/ASA)HS]

The AHA/ASA 2013 Guidelines for the Early Management of Patients with Acute Ischemic Stroke
included the following conclusions related to mechanical thrombectomy:

Recanalization with mechanical thrombectomy devices with or without pharmacological fibrinolysis
can be useful even though improvements in patient outcomes have not been established (Class Ila;
Level of Evidence B).

The need for randomized controlled trials is noted.

Intra-arterial fibrinolysis or mechanical thrombectomy is reasonable in patients who have
contraindications to the use of IV fibrinolysis (Class Ila; Level of Evidence C; the weight of the
evidence or opinion is in favor of the procedure or treatment; consensus opinion of experts, case
studies, or standard of care)

Rescue intra-arterial fibrinolysis or mechanical thrombectomy may be reasonable in patients with
large artery occlusions who have not responded to IV fibrinolysis (Class IIb; Level of Evidence B,
usefulness/efficacy is less well established by evidence or opinion; data derived from a single
randomized trial or nonrandomized study)

Using stent retrievers such as the Solataire FR and Trevo devices are generally preferred over coil
retrievers like the Merci device (Class I; Level of Evidence A, sufficient evidence for favorable
recommendation). Recommendations on the use of stent retrievers versus the Penumbra device have
not been determined.

The usefulness of mechanical thrombectomy devices other than the Merci retriever, the Penumbra
System, Solitaire FR, and Trevo is not well established; those devices should be used in the setting
of clinical trials (Class IIb; Level of Evidence C, defined as the weight of the evidence or opinion is
in favor of the procedure or treatment; consensus opinion of experts, case studies, or standard of
care).
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Summary

Current evidence has shown that mechanical embolectomy does not produce superior outcomes
compared with standard acute stroke treatment. While recanalization rates of infarcted vessels may be
high, overall improvements in functional outcomes have not differed significantly between
embolectomy and standard care. Additionally, rates of mortality, symptomatic intracranial hemorrhage,
and other serious adverse events have not differed significantly between embolectomy and standard
care. While there may be a role for mechanical embolectomy in patients that fail or are not candidates
for fibrinolysis, evidence is lacking to address this population. Given the evidence that embolectomy
does not improve patient outcomes over standard acute stroke care and the limitations in the evidence
base as to the identification of appropriate patient selection criteria, the use of mechanical embolectomy
devices for acute stroke is considered investigational.
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CROSS REFERENCES

Endovascular Angioplasty and/or Stenting for Intracranial Arterial Disease (Atherosclerotic and

Aneurysms), Surgery, Policy No. 141

CODES | NUMBER | DESCRIPTION

CPT 37184 Primary percutaneous transluminal mechanical thrombectomy, noncoronary,
arterial or arterial bypass graft, including fluoroscopic guidance and
intraprocedural pharmacological thrombolytic injection(s); initial vessel

37185 second and all subsequent vessel(s) within the same vascular family
(List separately in addition to code for primary mechanical
thrombectomy procedure)

HCPCS | None
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